Philips Semiconductors

Product specification

]
3.3V Octal D-type flip-flop (3-State)

FEATURES

® |Inputs and outputs on opposite side of package allow easy
interface to microprocessors

® 3-State outputs for bus interfacing

® Common output enable

® TTL input and output switching levels

® input and output interface capability to systems at 5V supply

® Bus-hold data inputs eliminate the need for external pull-up
resistors to hold unused inputs

® Live insertion/extraction permitted

® No hus current loading when output is tied to 5V bus

® Power-up 3-State

® Power-up reset

® Latch-up protection exceeds 500mA per JEDEC Std 17

® £30 protection exceeds 2000V per MIL STD 883 Method 3015
and 200V per Machine Model

74LVTS574

DESCRIPTION

The LVT574 is a high-performance BiCMOS product designed for
Ve operation at 3.3V.

This device is an 8-bit, edge triggered register coupled to eight
3-State output buffers. The two sections of the device are controlled
independently by the clock (CP) and Qutput Enable (OF) control
gates. The state of each D input (one set-up time before the
Low-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 memories, or MOS microprocessors. The
active-Low Output Enable (OE) controfs all eight 3-State buffers
independent of the clock operation.

When OF is Low, the stored data appears at the outputs. When OF
is High, the outputs are in the High-impedance “off” state, which
means they will neither drive nor load the bus.

QUICK REFERENCE DATA
CONDITIONS
SYMBOL PARAMETER Tarmp = 25°C; GND = OV TYPICAL UNIT
tpLH Propagation delay C, = 50pF; 3.6 ns
tPHL CPto Qn Vee = 3.3V 4.3
Cin Input capacitance V=0V or3.0V 4 pF
. Outputs disabled,
Cout QOulput capacitance V:opg gv ':ras.gv 8 pF
Outputs disabled;
lecz Total supply current Vlcjcp: ; 6'33 . 013 mA
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA | DWG NUMBER
20-Pin Plastic SOL —40°C to +85°C 74LVT574 D 74LVT574 D 80T163-1
20-Pin Plastic SSOP Type Il —40°C to +85°C 74LVT574 DB 74LVT574 DB SOT339-1
20-Pin Plastic TSSOP Type | -40°C to +85°C 74LVT574 PW 74LVT574PW DH SOT360-1
PIN CONFIGURATION LOGIC SYMBOL
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Philips Semiconductors Product specification

3.3V Octal D-type flip-flop (3-State) 74LVT574

LOGIC SYMBOL (IEEENEC) PIN DESCRIPTION
PIN NUMBER SYMBOL FUNCTION

S Output enable input
EN 1 GE (active-low)

c1 2,3,456,789 DO-D7 Data inputs

2 _1]D 5- 18 18. :i 1173 112 15, Qo-Q7 Data outputs

3 1"9_ 11 cP C;lpck puise input {active
[ rising edge)

- 10 GND Ground (0V)
. 20 Vee Positive supply voltage

SV00033

FUNCTION TABLE
INPUTS INTERNAL OUTPUTS OPERATING
OE cp Dn REGISTER Qo -Q7 MODE

IE } ::q ,I,] Load and read register

I

h
L T X NC NC Hoid
H X X NC Z Disable outputs

High voltage level

High voltage level one set-up time prior to the Low-to-High clock transition
Low voltage level

Low voltage level one set-up time prior to the Low-to-High clock transition
No change

Don't care

High impedance “off” state

Low-to-High clock transition

not a Low-to-High clock transition
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LOGIC DIAGRAM
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Philips Semiconductors

Product specification

3.3V Octal D-type flip-flop (3-State)

74LVT574

ABSOLUTE MAXIMUM RATINGS': 2

SYMBOL. PARAMETER CONDITIONS RATING UNIT
Veo DC supply voltage 0510 +4.6 A
hk DC input diode current Vi<0 -50 mA
v DG input voltage® -0.510+7.0 \Y
lok DC output diode current Vp<0 -50 mA
Vour DC output voltage® Output in Off or High state -0.5t0 +7.0 v
Qutput in Low state 128
lour DC output current mA
Output in High state -64
Tetg Storage temperature range -85 to 150 C
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 affect device reliability.

2. The performatice capability of a high-performance integrated circuit in conjunction with its thermal environment can create junction
temperatures which are detrimental to reliability. The maximum junction temperature of this integrated circuit should not exceed 150°C.

3. The input and output negative voltage ratings may be exceeded if the input and output clamp current ratings are observed.

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER Wi WAX UNIT
Ve DC supply voltage 2.7 36 Vv
V) Input voltage 0 55 v
Vin High-level input voltage 20 Vv
Vi input voltage 0.8 \
loH High-level output current ~32 mA
lot Low-level output current 32 mA
Low-level output current; current duty cycle < 50%, { 2 1kHz 64
At/AV Input transition rise or tall rate; outputs enabled 10 ns/V
Tamb Operating free-air temperature range -~40 +85 °C

1998 Feb 19
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Philips Semiconductors

Product specification

3.3V Octal D-type flip-flop (3-State) 74LVT574
DC ELECTRICAL CHARACTERISTICS
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Temp = -40°C to +85°C UNIT
MIN TYP' | MAX
Vik Input clamp voitage Vee = 2.7V ik = ~18mA -0.9 -1.2 \2
Vi = 2.7 t0 3.8V, lgy = ~100pA Vioc-0.2 | Vee-0.1
Von High-level output voltage Voe = 2.7V, gy = —-BmA 2.4 2.5 \
Ve = 3.0V gy = —32mA 2.0 2.2
Vee = 2.7V, igL = 100pA o1 0.2
Vee = 2.7V, oL = 24mA 0.3 0.5
VoL Low-level output voltage Voo =3.0V; JgL = 16mA 0.25 0.4 v
Ve = 3.0V; Ig, = 32mA 0.3 0.5
Ve = 3.0V, lg = 64mA 0.4 0.55
VasT Power-up output low voltage® | Vee = 3.6V; | = TmA; V, = GND or Ve 0.13 0.55 v
Veg=00r3.6V; V=55V 1 10
I Input leakage current Vee = 3.6V, V= Vg or GND Control pins +0.1 +1 uA
Voo = 3.6V, Vi =Vee Data pins? C.1 1
Voo =3.6V, V=0 1 5
loFr Cutput off current Ve =0V; ViorVg =010 4.5V 1 +100 uA
Veo =3V V= 0.8V 75 150
lhoro | Bus Hold current A inputs® Ve = 3V; V= 2.0V ~75 -150 RA
Veg = 0V to 3.6V; Vg = 3.6V 1500
lex g}g{fg};‘gmg VoS are | Vo =5.5V: Voo = 3.0V 60 | 125 | ua
[T, ssr\:veeg tgp/down 3-State output ch.?g _gfg,():{?;?e.sv to Vgg; Vi = GND or Ve 4 100 WA
lozH 3-State output High current Vee=3.6V; Vp=3V; V=V orViy 1 5 HA
lozr 3-State output Low current Vo= 3.6V; Vo= 0.8V, V=V, orVy 1 -5 pA
lceh Ve = 3.6V; Qutputs Migh, Vi = GND or Ve 1o =0 0.13 0.19
lecL Quiescent supply current® Ve = 3.6V; Outputs Low, V= GND or Ve 1 =0 3 12 mA
lccz Ve = 3.6V; Outputs Disabled; V) = GND or Vg, lo - 0° 013 | 0.19
Alee ?\%?Jlthg::g supply current per g%hce: li\; utt.; 33!6\\//c gr;? gﬁgt at Vpg -0.6V, 01 0.2 mA
NOTES:
1. All typical values are at Vg = 3.3V and Tymy = 25°C.
2. This is the increase in supply current for each input at the specified voltage level other than Vg or GRD
3. This parameter is valid for any Ve between 0V and 1.2V with a transition time of up to 10msec. From Vg =12V to Ve =3.3V+£0.3Va

transition time of 100usec is permitted. This parameter is valid for Tymp = 25°C only.

4. Unused pins at V¢ or GND.

5. For valid test resuits, data must not be loaded into the flip-flops (or latches) after applying power.

6. lecz Is measured with outputs pulled to Vec or GND.

7. This is the bus hold overdrive current reguired to force the input to the opposite logic state.

AC CHARACTERISTICS

GND = 0V, tg = tg = 2.5ns, Cp = 50pF, Ry = 500€2; Tamp = ~40°C to +85°C.

LIMITS
SYMBOL PARAMETER WAVEFORM Vee =3.3V 03V Veg =27V UNIT
MIN TYP! MAX MIN MAX

faax Maximum clock frequency 1 150 150 ns
teiH Propagation delay 1 1.7 3.6 5.4 6.2 ns
tpHL CPtoQn 2.4 43 59 6.6
tpzH Output enable time 3 1.0 29 48 59 ns
tpzL to High and Low leve! 4 1.3 34 5.1 6.2
tpHz Qutput disable time 3 1.9 4.0 5.5 5.9 s
tpiz from High and Low leve! 4 1.7 3.2 4.5 4.5

NOTE:

1. All typical values are at Vg = 3.3V and Ty, = 25°C.

1998 Feb 19

834




Philips Semiconductors

Product specification

3.3V Octal D-type flip-flop (3-State) 74LVT574
AC SETUP REQUIREMENTS
GND = OV, tg = 5 = 2.5ns, Gy = 50pF, Ry = 5000 Tamp = ~40°C to +85°C.

LIMITS
SYMBOL PARAMETER WAVEFORM Ve = 3.3V 0.3V Veo=2.7V UNIT
MIN MAX MIN

:ggr)) Setup time, High or Low, Dn to CP 2 gg 33 ns

Ex_{)) Hold time, High or Low, Dn to CP 2 83 8 ns

Tu(H) CP pulse width High or Low 1 gg gg ns
AC WAVEFORMS

V=15V, Vi = GND to 2.7V

SV00044

Svoot18

Waveform 1. Propagation Delay, Clock input to Output, Clock
Pulse Width, and Maximum Clock Frequency

Waveform 3. 3-State Output Enable Time to High Level and
Output Disable Time from High Level

\S(H)“*‘I“”“": thiH) tg(L)
|

2.7v
CP /
1.5V 1.5V
N VY £ S ———— ov

NOTE: The shaded areas indicate when the input is permitted
to change for predictable output performance.

SVoo108

2.7V

SVoe120

Waveform 2. Data Setup and Hold Times
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Waveform 4. 3-State Output Enable Time to Low Level and
Output Disable Time from Low Level
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3.3V Octal D-type flip-flop (3-State) 74LVT574

TEST CIRCUIT AND WAVEFORM

6.0V
vee
T © Open o i W | S AMP )
Vin vouT AL GNO NEGATIVE VM VM
PULSE ~ Puse | 10% 10%
GENERATOR T puT. ’1 L ov
IRT i L AL THL (P TLH (tR)
st .J__ l L1 ke ~ e
N - -T T - i 90% %% AMP (V)
Test Circuit for 3-State Outputs POSITIVE
PULSE VM VM
10% 10%
w
SWITCH POSITION Viw = 1.5V
M= 1.
TEST SWITCH Input Pulse Definition
tpLH/tPHL | Open
tpLzftpz 8v
tpuz/tpzn | GND
DEFINITIONS INPUT PULSE REQUIREMENTS
. FAMILY
R = Load resistor; see AC CHARACTERISTICS for value. Amplitude | Rep. Rate tw th te
Cy = Load capacitance includss jig and probe capacitance;
see AC CHARACTERISTICS for value. 74LVT 2.7V <10MHz | 500ns| =2.5ns| <2.5ns
Ry = Termination resistance should be equal to Zoyr of
pulse generators,
Svoo0s2 |
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