Signelics

Military Logic Products

54175, 54L.S175

Flip-Flops

Quad D Flip-Flops
Product Specification

FEATURES The register is fully edge-triggered. The ORDERING INFORMATION
o Four edge-triggered D flip-flops state of each D input, one setup t!rpe be- DESCRIPTION ORDER CODE
«Th od ' llable fore the Low-to-High clock transition, is
ree speec-power ranges avalla transferred to the corresponding flip-flop’s | 16-pin Ceramic DIP 52:;157’552/‘
o Buffered common clock Q output.
* Buffered, asynchronous Master All Q outputs will be forced Low indepen- | 16-Pin Ceramic FlatPack sfféﬁ@gé;\
Reset dently of Clock or Data inputs by a Low - -
voltage level on the MR input. The device 16 Pin Ceramic LLCC S4LS175/B2A
DESCRIPTION is useful for applications where both true
The 54175 and 54LS175 are quad, and complement outputs are required,
edge-triggered D-type flip-flop with indi- and the Clock and Master Reset are com-
vidual D inputs and both Q and Qoutputs.  mon to all storage elements.
The common buffered clock (CP) and
Master Reset (MR) inputs load and reset
(ctear) all flip-flops simultaneously.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 54 54LS
Al Inputs 1UL 1LSuUL
All Outputs 10UL 10LSUL

NOTE: Where a 54 Unit Load (UL) is understood to be 40pA |y and -1.6mA Iy, and a 54LS Unit Load (LSUL) is 20pA I and -0.4mA I

PIN CONFIGURATION LOGIC SYMBOL
ooz I Lty
@ 2] 15] 0,
Do Dy D2 D3
% 3] 4 B 9 —{cp
0o [4] [13] D3
o 5] 2l 02 1 —qMR
ml: 11] @, Q G 01 G G2 O 03 O3
o ol o2 Tiririnl
GND (8 [9] cP 3 2 6 7 11 10 14 16
Vce = Pin 16
GND = Pin8
For LLCC Pin Assignments see JEDEC Standard No. 2 For LLCC Pin Assig wsee JEDEC Standard No. 2
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LOGIC DIAGRAM
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GND = Pin8 T Q@ Ty O Tz G T3 Q3

() = Pinnumber
For LLCC pinout see JEDEC Standard No. 2

FUNCTION TABLE

OPERATING MODE INPUTS OUTPUTS
MR CP Dy Q,
L
H
H

Reset (clear)
Load *“1”
Load “0"

High voltage level steady state

High volitage 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 L

-~ x|Q

S X—ro>x
]

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

SYMBOL PARAMETER 54 54LS UNIT
Vee Supply voltage 7.0 7.0 v
Vi Input voltage range 0510 +5.5 0510 +7.0 v

Iy Input current range -30 to +5.0 -30t0 +1.0 mA
Vo Voltage applied to output in High output state range 0.5t +Veo -0.5t0 +V¢o \
Tsta Storage temperature range 6510 +150 6510 +150 °C

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER 54 54LS UNIT
Min | Nom | Max Min | Nom | Max

Vee Supply voltage 45 5.0 55 45 5.0 55 v
Vi High-level input voltage 20 20 \
Vi Low-level input voltage +0.8 +0.7 v
Ik Input clamp current -12 -18 mA
loH High-level output current -800 -400 HA
loL Low-level output current 16 4 mA
Ta Operating free-air temperature range -85 +125 -85 +126 °C
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS! 54175 54LS175 UNIT
Min | Typ2 | Max | Min | Typ? | Max
. Vee = Min, Vi = Min,
Vou High-level output voltage vf'f= Max, ,o': ~ Max 24 | 34 25 | 34 v
Vee = Min, Vi = Min,
VoL Low-level output voltage o Ma'; s Mo 02 | 04 025 | 04 v
Vik Input clamp voltage Voo =Min, | = Ik -1.8 -1.5 v
Iz Input current at maximum Vee = Max V=55V 1.0 mA
input voltage Vi=7.0V 0.1 mA
1 High-level input current Ve = Max V=24V 40 HA
V=27V 20 HA
I Low-level input current Vee = Max, V; = 0.4V -1.6 -0.4 mA
los Short-circuit output current® Veg = Max -20 -57 -20 -100 mA
lec Supply current? (total) Vee = Max 30 45 1 18 mA
AC ELECTRICAL CHARACTERISTICS Ta = 25°C, Voo = 5.0V
SYMBOL PARAMETER TEST CONDITIONS 54° 54LS UNIT
C =15pF Cy = 15pF
Min Max Min Max
fmax Maximum clock frequency Waveform 1 25 30 MHz
teLH Propagation delay 30 25 ns
tor Clock 10 outputs Waveform 1 35 25 ns
trLH Propagation delay 25 30 ns
tpHL MR to outputs Waveform 3 35 30 ns
AC SETUP REQUIREMENTS T, = 25°C, V¢ = 5.0V
SYMBOL PARAMETER TEST CONDITIONS 54 54LS UNIT
Min Max Min Max
tw Clock pulse width Waveform 1 20 20 ns
tw Master Reset pulse width Waveform 3 20 20 ns
ts(H) Setup time, High datato CP Waveform 2 20 20 ns
thiH) Hold time, High data to CP Waveform 2 5 5 ns
ts(L) Setup time, Low data to CP Waveform 2 20 20 ns
th(L) Hold time, Low data to CP Waveform 2 ) 5 ns
trec Recovery time, MH to CP Waveform 3 25 25 ns
AC ELECTRICAL CHARACTERISTICS T, = 25°C, Vcc = 5.0V
SYMBOL PARAMETER TEST CONDITIONS 54 54185 UNIT
C, =50pF Cy =50pF
Min Max Min Max
fmax Maximum clock frequency Waveform 1 25 30 MHz
teLH Propagation delay 34 30 ns
tPHL Clock to outputs Waveform 1 39 30 ns
teLH Propagation delay 29 35 ns
tomL MR to outputs Waveform 3 39 35 ns
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AC ELECTRICAL CHARACTERISTICS Tj = -55°C and +125°C, Vg = 5.0V5
SYMBOL PARAMETER TEST CONDITIONS 54 54LS UNIT
C._ = SOpF CL = 50pF
Min Max Min Max
fmax Maximum clock frequency Waveform 1 25 30 MHz
toLH Propagation delay 44 39 ns
oL Clock to outputs Waveform 1 51 39 ns
toLH Propagation delay 33 46 ns
teHL MH to outputs Waveform 3 51 46 ns
AC SETUP REQUIREMENTS T, = -55°C and +125°C, Vg = 5.0V5
SYMBOL PARAMETER TEST CONDITIONS 54 54LS UNIT
Min Max Min Max
tw Clock pulse width Waveform 1 20 20 ns
tw Master Reset puise width Waveform 3 20 20 ns
ts(H) Setup time, High data to CP Waveform 2 20 20 ns
th(H) Hold time, High data to CP Waveform 2 5 5 ns
ts(L) Setup time, Low data to CP Waveform 2 20 20 ns
th(L) Hold time, Low data to CP Waveform 2 5 5 ns
trec Recovery time, MR to CP Waveform 3 25 25 ns
NOTES:
1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type

and function table operating mode.

~WN

to clock.

. All typical values are at Vo = 5V, T = 25°C.
. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second.
. With all outputs open and >4.0V applied to all Data and Master Reset inputs, lcc is measured after a momentary ground, then 4.0V is applied

§. These parameters are guaranteed, but not tested.
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AC WAVEFORMS

cpP A{"]

Waveform 1. Clock to Output Waveform 2. Data Setup and Hold Times
Delays and Clock Pulse Width

wm )

Yec
cP

tPHL

PLH
Vo
AN\

Waveform 3. Master Reset to Output Delay,
Master Reset Pulse Width, and Master Reset Recovery Time

NOTE: For all waveforms Viy = 1.5V for 54 and 54S; Viy = 1.3V for 54LS
The shaded areas indicate when the input is permitted to change for predictable output performance.
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TEST CIRCUIT AND WAVEFORM
lee .
Vx Vcc sov 27v w o 2
i peasve ™ ”
AL 0.3V 0.3V o
ViN vout
PULSE DUTL l"‘ THL() L) _’I =
GENERATOR
I‘— L) THU _'| [ sov
D 2 2.7V
fr é POSITIVE
PULSE \[] A\l
L L ik Ll L WV,I w > OV _ oy
Test Circuit for 54 Totem-Pole Outputs Input Puise Definition
INPUT PULSE CHARACTERISTICS
FAMILY
R Vu Rep. Rate Tw Trn T
54LSXXX 2.0kQ 1.3v 1MHz 500ns <15ns <éns
54XXX 400Q 1.5V 1MHz 500ns <7ns <7ns
DEFINITIONS:
C. = Load capacitance inciudes jig and probe capacitance; see AC Characteristics for vafue.
Ry = Termination resistance should be equal to Zgyt of Pulse Generators.
D = Diodes are IN916, 1N3064, or equivalent.
Vx = Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable.
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