Philips Semiconductors

Octal D-type flip-flop with 5-volt tolerant
inputs/outputs; positive edge-trigger (3-State)

FEATURES

@ 5.volt tolerant inputs/outputs, for interfacing with 5-volt logic
® Supply voltage range of 2.7V to 3.6V

® Complies with JEDEC standard no. 8-1A

@ Inputs accept voltages up to 5.5V

® CMOS low power consumption

® Direct interface with TTL levels

® High impedance when Voo = 0V

@ 8-bit positive edge-triggered register

® Independent register and 3-State buffer operation

® Flow-through pin-out architecture

DESCRIPTION

The 74LVC574A is a high-performance, low-power, low-voltage,
Si-gate CMOS device, superior to most advanced CMOS
compatible TTL families.

QUICK REFERENCE DATA
GND = QV; Tapp =25°C; ;=4 < 2.5ns

Product specification

74LVC574A

Inputs can be driven from either 3.3V or 5V devices. In 3-State
operation, outputs can handle 5V. This feature allows the use of
these devices as translators in a mixed 3.3V/5V environment.

The 74LVC574A is an octal D-type flip-flop featuring separate
D-type inputs for each fiip-flop and 3-State outputs for bus-oriented
applications. A clock {CP) and an output enable (OE) input are
common to all flip-flops.

The eight flip-flops will store the state of their individual D-inputs
that meet the setup and hold times requirements on the
LOW-to-HIGH CP transition.

When OF is LOW, the contents of the eight flip-flops is available at
the outputs. When OE is HIGH, the outputs go to the high
impedance OFF-state. Operation of the OE input does not affect the
state of the flip-flops.

The 'S74A is functionally identical to the ‘'374A". but the ‘3744 has a
different pin arrangement.

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay C, = 50pF
tPHLAPLH CPtoQy Vi =33V a8 ns
fmax maximum clock frequency 150 MHz
C Input capacitance 5.0 pF
Power dissipation capacitance per
Cpp flip-flop Notes 2 and 3 20 pF
NOTE:
2. Cpp is used to determine the dynamic power dissipation (Pp in uW):
Pp = Cpp X Vo2 x i + = (G x Vo2 x f) where:
f; = input frequency in MHz; C_ = output load capacity in pF;
{, = output frequency in MHz; Vi = supply voltage in V;
3 {(Cy x Vo2 x £} = sum of outputs.
3. The condition is V, = GND to V¢
ORDERING INFORMATION
TEMPERATURE OUTSIDE
PACKAGES G NORTH AMERICA NORTH AMERICA | PKG. DWG. #
20-Pin Plastic Shrink Small Qutline (SO) -40°C to +85°C 74LVC574A D 74LVCS74A D S0T163-1
20-Pin Plastic Shrink Small Outline (SSOP) Type Il ~-40°C to +85°C 74LVC574A DB 74LVC574A DB SOT339-1
20-Pin Plastic Thin Shrink Smatl Outline {TSSOP) Type | —40°C to +85°C 74LVC574A PW 7LVC574APW DH SOT360-1
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Philips Semiconductors Product specification
Octal D-type flip-flop with 5-volt tolerant 7ALVC574A
inputs/outputs; positive edge-trigger (3-State)

PIN DESCRIPTION LOGIC SYMBOL. (IEEENEC)

PIN NUMBER | SYMBOL FUNCTION
1 OE Output enable input (active-Low) RS
26?!14859 D0-D7 | Data inputs RN g
19,18, 17, 16, | .
18,14, 13,12 Q0-Q7 | Data outputs 2 e o 19
10 GND | Ground (QV) 3 1 '8
Clock input {(LOW-to-HIGH, 4 7
" cp edge-triggered) . .
20 Ve Positive supply voltage —=
6 15
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Philips Semiconductors

Product specification

Octal D-type flip-flop with 5-volt tolerant

. 1p-1op ) 74LVC574
inputs/outputs; positive edge-trigger (3-State) C574A
LOGIC DIAGRAM
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SAC0404
FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODES — INTERNAL FLIP-FLOPS
OE LE Dy Qpto Qy
Load and read register L H ! L L
L i h H H
Load register and H 1 1 L Z
disable outputs H 1 h H z
H = HIGH vohage level
h = HIGH voltage level one setup time prior to the LOW-to-HIGH CP transition
L =LOW voitage level
| = LOW voitage level one setup time prior to the LOW-to-HIGH CP transition
Z = High impedance OFF-state
t = LOW-to-HIGH clock transition
RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER CONDITIOKS UNIT
MiN MAX
v DC supply voltage (for max. speed performance} 2.7 36
v
e DC supply voltage (for low-voltage applications) 1.2 3.6
v DC Input voltage range 0 5.5 Vv
DC output voitage range; output HIGH or LOW 0 v
cc
Vo state v
DC output voltage range; output 3-State ] 55
Tamb Operating ambient temperature range in free-air -40 +85 °C
- : Ve =12t027V 0 2
1 1 Input rise and fall imes Vg‘é Py (g Sav a 18 ns/V

1998 Jul 29

838



Philips Serniconductors

Product specification
Octal D-type flip-flop with 5-volt tolerant ALV
inputs/outputs; positive edge-trigger (3-State) 74LVC574A
ABSOLUTE MAXIMUM RATINGS!
tn accordance with the Absclute Maximum Rating System (IEC 134)
Voltages are referenced to GND {ground = QV)
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.5t0+6.5 v
hk DC input diode current V| <0 -50 mA
' BC input voltage Note 2 -0.51t0+6.5 v
lak DC output diode current Vg =VecorVo < 0 +50 mA
DC output voltage; autput HIGH or LOW state Note 2 -0.5to Ve +0.5
Vo DC output voltage; cutput 3-State Note 2 -05t06.5 v
o DC output source or sink current Vo=0to Ve +50 mA
Ianp. fec | DC Ve or GND current +100 mA
Tstg Storage temperature range 65 to +150 C
Power dissipation per package
ProT — plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
- plastic shrink mini-pack (SSOP and TSSOP) | above +60°C derate linearly with 5.5 mW/K 500 mw
NOTES:

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the
device at these or any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to
absolute-maximum-rated conditions for extended periods may aftect device reliability.

2. The input and output votage ratings may be exceeded if the input and output current ratings are observed.

DC ELECTRICAL CHARACTERISTICS

Over recommended operating conditions voltages are referenced to GND (ground = OV)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Temp = -40°C to +85°C | UNIT
MIN TYP! | MAX
Voe = 1.2V Vee
Vi HIGH level input voltage \
Voo =27t03.6V 2.0
Voo =12V GND
ViL LOW levet Input voltage v
Voo = 2.7 to 3.6V 0.8
Voo = 2.7V, Vp= Vi or Vi lp = ~12mA Voe—-0.5
Vg = 3.0V; V) = Viy or Vi I = ~100pA Vee-02 | Voo
Vou HIGH fevel output voltage v
Ve = 3.0V V) = Vig of Vi, ig = ~18mA Vee—086
Vee =3.0V; Vi =Viyor V). lg =~24mA Vee~0.8
Vag =2.7V; Vi=Vigor Vi lp = 12mA 0.40
Vou [.OW fevel output voltage Ve =3.0V; V= Vigor Vi lg = 100uA GND | 0.20 v
Voo = 3.0V; V= Vi or V. g = 24mA 0.55
Iy input leakage cutrent? Voo = 3.6V, V=55V or GND +0.1 +5 uA
oz 3-State output OFF-state current Vee = 3.8V, V= Vi or Vi Vo = 5.5V or GND 0.1 +10 | pA
lott Power off leakage supply Veg = 0.0V, Vior Vg = 5.5V 0.1 +10 HA
lec Quiescent supply current Ve = 3.6V; V= Vo or GND; I =0 0.1 10 uA
Additional quiescent supply current o VN i
831G | ber input pin Voo = 2.7V 10 3.6V; V) = Voo 0.6V Ig =0 5 500 | pA
NOTES:

1. All typical values are at Vg = 3.3V and Ty = 25°C.
2. The specified overdrive current at the data input forces the data input to the opposite logic input state.
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Philips Semiconductors Product specification

Octal D-type flip-flop with 5-volt tolerant

) . ) 74LVC574A
inputs/outputs; positive edge-trigger (3-State)
AC CHARACTERISTICS
GND =0V; t, =t = 2.5ns; C = 50pF; Ry = 500€2; Tamp = ~40°C to +85°C.
LIMITS
SYMBOL PARAMETER WAVEFORM Vee = 3.3V 10.3V Vee =27V Voo =1.2V UNIT
MIN TYP! MAX MIN MAX TYP
tpHL Propagation delay
toLh CP 10 O, 1,4 1.5 4.8 7.0 1.5 8.0 21 ns
tpzH 3-State output enable time
thg1 DE to Q, 2,4 15 4.0 7.5 1.5 8.5 17 ns
tpHZ 3-State output disable time
tpre OE 10 Qy, 2,4 15 35 80 15 8.5 11 ns
tyy Clock pulse width HIGH or LOW 1 34 1.7 ~ 3.4 - - ns
Setup time
tsy Dp to GP 3 2.0 0.3 - 2.0 - - ns
Hold time
th Dy to CP 3 1.5 ~0.2 - 1.5 - - ns
frnax Maximum clock pulse frequency 1 100 - 80 - - MHz
NOTE:

1. Unless otherwise stated, all typical values are at Vi = 3.3V and Ty, = 25°C.

AC WAVEFORMS

Vm=15VatVee = 27V, Vy = 0.5 Vge at Vog < 2.7V, Viioeaeee

Voo and Vgy are the typical output voltage drop that occur with the / \
output load. nOE INPUT Vg
Vx=VoL+03VatVpoo = 27V, Vx = VoL +0.1 Vg at Ve < 2.7V / \

Vy = Vo -0.3V at Veo 2 2.7V; Vy = Vo —- 0.1 Vg at Vg < 27V GND

- — Mmax ——— -
Vx*‘-‘: | Ve -t -
| Q, OUTPUT
CP INPUT f Y Via Y LOW-10-OFF
: : OF F-lo-LOW

VoL

Vor
Q, QUTPUT

HIGH-10-OF F '™
OFF-to-HIGH
5A00394
- GND = - = = = mm e mm e
Waveform 1. Clock (CP) to output (Q;) propagation delays, the ' oulputs outpuls __ outputs
clock pulse width, output transition times and the maximum enabled disabled enabled
clock pulse frequency. swouzor

Waveform 3. 3-State ble and disable times.

TEST CIRCUIT
v, 2x Ve
e ©- Open
! o~ GND
PULSE i Vo
DT
GENERATOR ‘? —ﬁ—r
Ry CL;L S0pF
zla 7 7z 4
Vor
an
QUTPUT Test 54
Vou Veo v tpLHPHL Open
NOTE: ;rhe shgd:edblareas mtd:carl'e when the input is permitted to change < 2.7V Ve toLzitozL 2x Ve
i i 2.
for predictable output performanc 27V - 26V 27y rorglioan GND
- - SWa0107 SY00003
Waveform 2. Data setup and hold times for the D,, input to the - —
CP input. Waveform 4. Load circuitry for switching times.
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