SN54273, SN54LS273, SN74273, SN74LS273
OCTAL D-TYPE FLIP-FLOP WITH CLEAR

OCTOBER 1976 — REVISED MARCH 1988

SN54273, SN74LS273 ... J OR W PACKAGE
SN74273 ... N PACKAGE
SN74LS273 ... DW OR N PACKAGE

e Contains Eight Flip-Flops with
Single-Rail Outputs

e Buffered Clock and Direct Clear Inputs

(TOP VIEW)
e Individual Data Input to Each Flip-Flop cer! U0 v
e Applications Include: a2 190sa
Buffer/Storage Registers 2 180sp
Shift Registers 204 17070
Pattern Generators 2a]s 18[J7a
s3al]s 15[]6a
description 3p[d?7 146D
ap[de 13[dsD
These monolithic, positive-edge-triggered flip-flops 4a[s 12[0sa
utilize TTL circuitry to implement D-type flip-flop enp[jio 11[Jcik

logic with a direct clear input.

SN54LS273 . .. FK PACKAGE
(TOP VIEW)

Information at the D inputs meeting the setup time
requirements is transferred to the Q outputs on the
positive-going edge of the clock pulse. Clock
triggering occurs at a particular voltage level and is

not directly related to the transition time of the 8
positive-going pulse. When the clock input is at either 2Df{]4 ,9
the high or low level, the D input signal has no effect 2Q(]s >
at the output. 3afle 8
3D(]7
These flip-flops are guaranteed to respond to clock 4D(]) 8 -l
frequencies ranging from O to 30 megahertz while o
maximum clock frequency is typically 40 megahertz., =
Typical power dissipation is 39 milliwatts per
flip-flop for the ‘273 and 10 milliwatts for the
LS273. logic symbolt
R 0~ n
FUNCTION TABLE CLK (11) ci
(EACH FLIP-FLOP) @ r 2
INPUTS OUTPUT 1D 1D 1Q
CLEAR CLOCK D Q 2D 4 5 2Q
L X X L 3D (7) (6) 3Q
H t M H 4 8 |9 4q
H t L L 5D .‘L _“i) 5Q
H L X Qg 6D (14) (15) sQ
70 (17) (16) 70
8D (18) (19) g4
TThis symbol is in accordance with ANSI/IEEE Std. 91-1984 and
|EC Publication 617-12.
Pin numbers shown are for DW, J, N, and W packages.
PRODUCTION DATA documents cantain information N
current as of publication date. Products conform to {‘
specifications per the terms of Texas Instruments 2.759

standard warranty. Production processing does not E
necessarily include testing of all parameters. INSTRUMENTS
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SN54273, SN74273
OCTAL D-TYPE FLIP-FLOP WITH CLEAR

schematics of inputs and outputs

273
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
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Clear: Rgq =3 k2 NOM

Clack: Req =6 k2 NOM
2 All other inputs: Req =8 k2 NOM

3
- ‘LS273
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r EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
O -- Vee
t‘<b 120 2 NOM
- Vee ——
(2]
@ 20 k2 NOM -
(72}
INPUT ~9-f¢-4 - OUTPUT
h 4
X -
A

logic diagram (positive logic)
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Pin numbers shown are for DW, J, N, and W packages.

{ip
2.760 Texas
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SN54LS273, SN74LS273
OCTAL D-TYPE FLIP-FLOP WITH CLEAR

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Vi (see Note 1) .
Input voltage . . . . .

Operating free-air temperature range: SN54273

Storage temperature range

SN74273

NOTE 1: Voltage values are with respect to network ground terminal.

recommended operating conditions

.7V
65V

. —55°C t0 1256°C
0°C t0 70°C
. —65°C to 150°C

SN54273 SN74273
UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Vo 4.5 5 8.5 | 4.75 5 5.25 \Y
High-level output current, Igy —800 —~800 RA
Low-level output current, Igp 16 16 mA
Clock frequency, feiock 0 30 0 30 MHz
Width of clock or clear pulse, ty 16.5 16.5 ns
Set-up time, tgy Data input 20t 201 e
Clear inactive state | 251 251 2
Data hold time, tp 5t 5% ns
Operating free-air temperature, Tp -55 125 0 70 °c "
1The arrow indicates that the rising edge of the clock pulse Is used for reference. [
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) g
PARAMETER TEST CONDITIONS? MIN TYPY MAX JUNIT o
V|H High-level input voltage 2 A\ Q
Vi Low-level input voltage 081 Vv -
Vik Input clamp voltage Vee=MIN, I =—-12mA -15| V -
. Vee=MIN, V=2V, '-
VoH High-level output voltage 24 34 v
ViL=0.8V, Igy=-800uA
VoL Low-evel output voltage Vee =MIN, Vi =2V, 04| v
V=08V, lgL=16mA
] Input current at maximum input voltage Vee = MAX, V=55V 1] mA
Ii4  High-level input current Clear Ve = MAX, V) =24V 80 A
Clock or D 40
lj Low-level input current Clear Vee = MAX, V=04V =32 mA
Clock or D -1.6
los Short-circuit output current$ Vee = MAX —-18 -57 | mA
lcc Supply current Ve = MAX, See Note 2 62 94 | mA
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
LAl typical valuesareat Veg =5 V, T4 = 25°C.
§Not more than one output should be shorted at a time.
NOTE 2: With all outputs open and 4.5 V applied to all data and clear inputs, {gc is measured after a momentary ground, then 4.5 V, is
applied to clock.
switching characteristics, Vec =5V, Ta = 25°C
PARAMETER TEST CONDITIONS [MIN TYP MAX [UNIT
fmax Maximum clock frequency L= 15pF 30 40 MHz
tpHL Propagation delay time, high-to-low-level output from clear Ry = 400 Q’ 18 27 ns
tpLH Propagation delay time, low-to-high-level output from clock See Note 3 ' 17 27 ns
tpHL Propagation delay time, high-to-low-level output from clock 18 27 ns
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
Texas WP
EXAS 2-761
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SN54273, SN74273
OCTAL D-TYPE FLIP-FLOP WITH CLEAR

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Vi (see Note 1) . . . .
Input voltage . . . .

Operating free-air temperature range:SN54L5273 , . . . .

SN74LS8273 . .

Storage temperature range . . . . . . .

NOTE 1: Voltage vatues are with respect to network ground terminal

recommended operating conditions

.7V
7V

. =55°Cto 125°C

0°C to 70°C
—-65°C to 150°C

SN5418273 SN74LS273
MIN NOM  MAX | MIN NOM MAX unIT
Supply voltage, Ve 4.5 5 55 } 4,75 5 5.25 \
High-level output current, Igy —400 —400 BA
Low-level output current, 1oy 4 8 mA
Clock frequency, fcigck 0 30 0 30 | MHz
Width of clock or clear pulse, ty, 20 20 ns
) Data input 20t 20t
Set-up time, tg, - - ns
Clear inactive state 25 251
Data hold time, tp, 51 51 ns
Operating free-air temperature, Tp —55 125 0 70 °c

tThe arrow indicates that the rising edge of the clock pulse i

s used for reference.

® . e . . .
< electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
-
Q SN541L5273 SN741L8273
® PARAMETER TEST CONDITIONSt UNIT
7 MIN TYPT MAX |[MIN TYPI MAX
ViH  High-level input voltage 2 2 A\
ViL  Low-level input voltage 0.7 0.8 \%
ViK Input clamp voltage Vee = MIN, f) = =18 mA -1.5 —15] v
. Vee = MIN, Vig=2V,
Vou High-level output voltage 2.5 34 2.7 3.4 \%
ViL = ViLmax, lgy = —400 uA
A\ = MIN, ViH=2V,|I =4 mA 0.25 04 0.25 04
VoL Low-level output voitage cc 1H oL ik \
VL = ViLmax loL =8mA 0.35 0.5
N Input current at maximum input voltage | Vo = MAX, V=7V 0.1 0.1 ]| mA
IH High-level input current Vee MAX, V=27V 20 20 | uA
IIL  Low-level input current Vee =MAX, V| =04V -04 -0.4 1 mA
10s  Short<ircuit output current ¥ Ve = MAX -20 -100 |-20 ~100| mA
Icc Supply current Vge = MAX, See Note 2 17 27 17 271 mA
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditiors.
fan typical valuesare at Vec =5V, Ta = 2s"C.
- 8Not more than one output should be shorted at a time and duration of short circuit should not exceed one second.
NOTE 2: With alt outputs open and 4.5 V applied to all data and clear inputs, Ice is measured after a momentary ground, then 4.5V is
applied to clock.
switching characteristics, Vcc =5V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
fmax Maximum clock frequency 30 40 MHz
tpyL Propagation delay time, high-to-low-level output from clear Cy = 15pF, 18 27 ns
tpLH Propagation delay time, low-to-high-level output from clock Ry =2k%, 17 27 ns
tpHL. Propagation delay time, high-to-low-level output from clock See Note 4 18 27 ns
NOTE 4: Load circuits and voltage waveforms are shown in Section 1.
2-762 | TE
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