Signetics 541.S273, 545273
Flip-Flops

Octal D Flip-Flops

Military Logic Products Product Specification
FEATURES DESCRIPTION ORDERING INFORMATION
o Ideal buffer for MOS The '273 has eight edge-triggered D-type DESCRIPTION ORDER CODE
microprocessor or memory flip-flops with individual D inputs and Q SALS27IBRA
g ~ outputs. The common buffered Clock {CP) 20-Pin Ceramic DIP
* Eight edge-triggered D flip-flops and Master Reset (MR) inputs load and 54S273/BRA
* High-speed Schottky version reset (clear) all flip-flops simultaneously. | 20 pin Coramic FlatPack 5;4L332277§/§SS/_<\

available

The register is fully edge triggered. The

* Butfered common clock state of each D input, one setup time be- | 20-Pin Ceramic LLCC 5544L38227?/8822AA
* Buffered, asynchronous Master fore the Low-to-High clock transition, is
Reset transferred to the corresponding flip-flop’s
o Slim 20-pin plastic and ceramic DIP  Q output.
packages All outputs will be forced Low indepen-
* See '377 for Clock Enable version dently of Clock or Data inputs by a Low
» See '373 for transparent latch yohage level on tr_we WIF{ input. The device
version is useful for applications where the true
) output only is required and the Clock and
* Sea '374 for 3-State version Master Reset are common to all storage
elements.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 548 54Ls
All Inputs 1SUL 1LSUL
All Qutputs 10SUL 10LSUL
NOTE: A 54S Unit Load (SUL) is S0pA Iy and -2.0mA I, and a 54LS Unit Load (LSUL) is 20A g and -0.4mA he.
PIN CONFIGURATION LOGIC SYMBOL
MR [7] 179] vee 3 4 7 8 13 14 17 18
 [Z 5l o7 NN
D (3] 18] D7 Do Dy D2 D3 Dy Ds Dg Dy
o1 [3] [17) 0s 1 —cp
ay [5] [16] Qg
I E E as 1 —qMR
02 (7] 1] 05 Q Q1 02 O3 Q4 Q5 Qs Q7
03 [3] [13] Dy I I , l l l l l
2 5 6 8 12 15 16 19
as [3] [12] s
GND [19] 1] cp
Vce = Pin20
GND = Pin 10
For LLCC Pin Assignments, see JEDEC Standard No. 2 For LLCC Pin Assignments, see JEDEC Standard No. 2
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Flip-Flops 5415273, 545273

LOGIC DIAGRAM
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GND = Pin 10
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For LLCC pin assignments, see JEDEC Standard No. 2

MODE SELECT — FUNCTION TABLE

OPERATING MODE INPUTS OUTPUTS
wR cP Dn Qn

L

H

H

Reset (clear) X L

Load *1"

Load “0”

High voltage level steady state.
High voltage level one setup time prior to the Low-to-High Clock transition.
Low voltage level steady state.

Low voltage level one setup time prior to the Low-to-High Clock transition.
Don't Care.

Low-to-High clock transition.

- X
-

2> X—-rrITx
niononn

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER 54LS 54S UNIT
; Vee Supply voltage 7.0 7.0 Vv
: \ Input voltage range 0.510+7.0 0510 +55 v
l) Input current range -30to +1 -30 to +5 mA
w Vo Voltage applied to output in High output state range 0.5t +Vee -0.5t0 +Veo )
| Tsta Storage temperature range 65 to +150 65 to +150 °C
|
|
|
I
t
|
|
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Signetics Military Logic Products

Product Specification

Flip-Flops

54LS273, 545273

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER 54LS 54S UNIT
Min Nom Max Min Nom Max
Vee Supply voltage 45 5.0 55 45 5.0 55 \
Viu High-level input voltage 20 20 v
Vi Low-level input voltage +0.7 +0.8 \Y
+125°C +0.7 +0.7 )
™ Input clamp current -18 -18 mA
lon High-level output current -400 -1000 HA
loL Low-level output current 4 20 mA
Ta Operating free-air temperature range -55 +125 -55 +125 °C
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)
SYMBOL PARAMETER TEST CONDITIONS' 5415273 548273 UNIT
Min | Typ? | Max | Min | Typ2 | Max
Vo High-level output voltage VO Vi = Min, 25 | 34 25 v
Vo Low-level output voltage Vee = Min, Vi = Min,Vy_ = Max, 0.25 04 0.5
loL = Max +125°C 04 0.45 \
Vik Input clamp voltage Vee =Min, i = I -1.5 -t.2 Vv
T2 Input current at maximum Vee = Max V=55V 1.0 mA
input voltage V=70V 0.1 mA
'™ High-level input current Vee = Max, Vi =27V 20 50 HA
e Low-level input current Vee = Max V=04V 04 mA
V=05V -20 mA
los Short-circuit output current® Veo = Max -20 -100 { -40 -100 mA
fee Supply current (total) Vce = Max 17 27 109 150 mA
AC ELECTRICAL CHARACTERISTICS Ta = 25°C, Ve = 5.0V5
3 SYMBOL PARAMETER TEST CONDITIONS 54LS 54S UNIT
Cy = 15pF Cy =15pF
Min Max Min Max
; fmax Maximum clock frequency Waveform 1 30 75 MHz
| -
| ey Clogk i oupur ! Waveform 1 27 1 s
| toHL Propagation delay, MR to output Waveform 2 27 15 ns
i
|
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Signetics Military Logic Products Product Specification

Flip-Flops 54L8273, 545273

AC SETUP REQUIREMENTS T, = 25°C, Vg = 5.0V

SYMBOL PARAMETER TEST CONDITIONS 54LS 54S UNIT
Min Max Min Max
twil) Clock pulse width (Low) Waveform 1 20 7.0 ns
tw Master Reset pulse width Waveform 2 20 10 ns
ts(H) Setup time, High data to CP Waveform 3 20 5.0 ns
th(H) Hold time, High data to CP Waveform 3 5.0 3.0 ns
(L) Setup time, Low data to CP Waveform 3 20 5.0 ns
th(L) Hold time, Low data to CP Waveform 3 50 3.0 ns
trec Recovery time, MR to CP Waveform 2 25 5.0 ns

AC ELECTRICAL CHARACTERISTICS T, = 25°C, Voc = 5.0V

SYMBOL PARAMETER TEST CONDITIONS 54LS 54S UNIT
C. = S0pF C_ = 50pF
Min Max Min Max
‘ fMAx Maximum clock frequency Waveform 1 30 75 MHz
| T Wavetorn 1 3 e
1 teHL Propagation delay, MR to output Waveform 2 32 17.5 ns

AC ELECTRICAL CHARACTERISTICS T, = -55°C and +125°C, Vcc = 5.0V5

SYMBOL PARAMETER TEST CONDITIONS 54LS 548 UNIT

: Cy = 50pF C, = 50pF

Min Max Min Max

‘ fmax Maximum clock frequency Waveform 1 30 75 MHz
P Wavelom 1 2 A
tpLH Propagation delay MR to output Waveform 2 42 23 ns

AC SETUP REQUIREMENTS T = -65°C and +125°C, V¢ = 5.0V°

SYMBOL PARAMETER TEST CONDITIONS 54LS 54S UNIT
Min Max Min Max
tw(l) Clock pulse width (Low) Waveform 1 20 7.0 ns
tw Master Reset pulse width Waveform 2 20 10 ns
ts(H) Setup time, High data to CP Waveform 3 20 5.0 ns
th(H) Hold time, High data to CP Waveform 3 5.0 3.0 ns
(L) Setup time, Low data to CP Waveform 3 20 5.0 ns
th(L) Hold time, Low data to CP Waveform 3 5.0 30 ns
troc Recovery time, MR to CP Waveform 2 25 5.0 ns
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type.
2. All typical values are at Vgg = 5V, Ta = 25°C.

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

4

5

. Measure lcc after a momentary ground, then 24.0V is applied to clock with all outputs open and >4.0V applied to all Data inputs and the
Master Reset input.
. These parameters are guaranteed, but not tested.
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AC WAVEFORMS
NR S vm Vu
[ tw
cP Yec
cP M
VoH tPHL
Q
VYoH
VoL aQ Ve
VoL
Waveform 1. Clock to Output Waveform 2. Master Reset Pulse Width, Master Reset to
Delays and Clock Pulse Width Output Delay and Master Reset to Clock Recovery Time
VoH
Q v A{']
Vou
Waveform 3. Data Setup and Hold Times
NOTE: V) = 1.5V for 54S; Vi = 1.3V for 54LS
The shaded areas indicate when the input is permitted to change for predictable output performance.
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Flip-Flops 54LS273, 545273
TEST CIRCUIT AND WAVEFORM
I o
vx  Vee 5.0V 21V : w v
7 s A vu
AL 0.3V 0.3V ov
PULSE hy DUT. o “_ e e A.l “—
GENERATOR
}“‘ LK) THL < v
RT cL D 2V 27V i
I i ™ o
1L L L L L 0.3V - w { 0.3V ov

Test Clrcuit for 54 Totem-Pole Outputs input Puise Definition

INPUT PULSE CHARACTERISTICS
FAMILY
R A\ Rep. Rate Tw Trn TrHo

54LSXXX 2.0kQ 1.3V 1MHz 500ns <16ns <éns

54SXXX 280Q 1.5V 1MHz 500ns <2.5ns s2.5ns
DEFINITIONS:
C_ = Load capacitance includes jig and probe capacitance; see AC Characteristics for value.
Ry = Termination resistance should be equal to Zourt of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent.
Vx = Undlocked pins must be held at <0.8V, >2.7V or open per FunctionTable.
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