Philips Semiconductors

Product specification

Octal D-type flip-flop; positive edge-trigger (3-State)

74LV574

FEATURES

® Wide operating voltage: 1.0 to 5.5V

® Optimized for Low Voltage applications: 1.0 to 3.6V

® Accepts TTL input levels between Vg = 2.7V and Vg = 3.6V

® Typical Vg p (output ground bounce) < 0.8V at Vg = 3.3V,

Tamp = 25°C

® Typical Vony (output Vou undershoot) > 2V at Vg = 3.3V,

Tamb = 25°C

® Common 3-State output enable input

® Output capability: bus driver

® | category: MSI

QUICK REFERENCE DATA
GND = 0V; Tgmp = 25°C; t, =ty <25 ns

DESCRIPTION
The 74LV574 is a low-voltage Si-gate CMOS device and is pin and
function compatible with 74HC/HCT574.

The 74LV574 is an octal D-type flip—flop featuring separate D-type
inputs for each flip-flop and non-inverting 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 set-up and hold times requirements on the LOW-to-HIGH

CP transition.

When OE 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.

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
i CL = 15pF
Propagation delay
tpHL/t Voo =3.3V 13 ns
PHL/'PLH CPto Qp CcC
frmax Maximum clock frequency CL =15pF, Voc=3.3V 77 MHz
C Input capacitance 35 pF
Cpp Power dissipation capacitance per flip-flop Notes 1 and 2 25 pF
NOTES:
1. Cpp is used to determine the dynamic power dissipation (Pp in pW)
Ppb=Cpp X Vec2 xfi +Z (CL X Vg2 X fo) where:
f; = input frequency in MHz; G| = output load capacity in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
T (CL X Vgg2 X fo) = sum of the outputs.
2. The condition is V) = GND to Vg
ORDERING AND PACKAGE INFORMATION
PACKAGES TEMPERATURE RANGE |  OUTSIDE MORTH NORTH AMERICA PKG. DWG. #
20-Pin Plastic DIL —40°C to +125°C 74LV574 N 74LV574 N SOT146-1
20-Pin Plastic SO —40°C to +125°C 74LV574 D 74LV574 D SOT163-1
20-Pin Plastic SSOP Type I —40°C to +125°C 74LV574 DB 74LV574 DB SOT339-1
20-Pin Plastic TSSOP Type | —40°C to +125°C 74LV574 PW 74LV574PW DH SOT360-1
PIN DESCRIPTION FUNCTION TABLE
PIN NUMBER | SYMBOL FUNCTION OPERATING INPUTS INTERNAL OUTPUTS
1 OE Output enabled input (active LOW) MODES OE | CP | Dn | FLIP-FLOPS [ Qoto Q7
2,3,4,5, i Load and read LT L L
Do-D7 Data inputs
6,7,8,9 P register L T h H H
19, 18,17, 16 . i T
Y14 14 106 | QOQ7 3-State flip-flop outputs Load register and | H I L z
15, 14,13, 12 disable outputs H|T ]h H Z
10 GND Ground (0V) H = HIGH voltage level
Clock input (LOW-to-HIGH h = HIGH voltage level one set-up time prior to the
1 cP Ari ’ LOW-to-HIGH CP transition
edge-triggered)
L = LOW voltage level
20 VCC Positive supply voltage | = LOW voltage level one set-up time prior to the
LOW-to-HIGH CP transition
Z = High impedance OFF-state
T = LOW-—to—HIGH clock transition
1998 Jun 10 2 853-1990 19545

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003




Philips Semiconductors Product specification

Octal D-type flip-flop; positive edge-trigger (3-State) 74LV574

PIN CONFIGURATION LOGIC SYMBOL (IEEE/IEC)

/ 11—> c1
oE [ 1 20 | vee 4 .

* L e e 1 C
D1 [3 | [ 18 ] a 2 o D v 19
b2 |I E Qz 3 18
os [5 | [16 ] @ 4 17
b4 [6 | [ 15 ] as 5 16
D5 E E Qs 6 15
o [ | [ 13 ] ae 7 14
o7 | ®° 12 ] o7 8 13
GND [ 10| [11 ] cp 9 12

sv00714 sV00716
LOGIC SYMBOL FUNCTIONAL DIAGRAM
1" 2 | po Qo | 19
3 | b Qi | 18
cP
2—po Qo |— 19 4 | b2 Q2 | 17
3 D1 al |— 18 5 | D3 Qs | 16
4 —p2 Q2 |— 17 3-STATE
6 | ba FF1to FF8 OUTPUTS s | 15
5 D3 Q3 |— 16 —
7 | D5 as | 14
6 D4 Qs |— 15 -
s | Ds as | 13
7 D5 a5 — 14 ||
8 D6 a6 |— 13 9 | b7 Q7 | 12
o —p7 12
Q7
oF 1 | cp
? 1 CE
y
svV00715 SV00717
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Philips Semiconductors

Product specification

Octal D-type flip-flop; positive edge-trigger (3-State) 74LV574
LOGIC DIAGRAM
DO D1 D2 D3 D4 D5 D6 D7
D Qf— D Qf— D Qf— D Qf— D Ql— D Q] D Qf D Qf—
cP cP cP cP cP cP cP cP
FF1 FF2 FF3 FF4 FF5 FF6 FF7 FF8
cP —D
i
Qo Qi Q2 Q3 Q4 Qs Q6 Q7
5V00342
ABSOLUTE MAXIMUM RATINGS' 2
In accordance with the Absolute Maximum Rating System (IEC 134)
Voltages are referenced to GND (ground = 0V)

SYMBOL PARAMETER CONDITIONS RATING UNIT
Voo DC supply voltage -0.5t0 +7.0 \
ik DC input diode current Vi<—0.50rV|> Vgg + 0.5V 20 mA
Hok DC output diode current Vo<—-0.50rVg> Vg +0.5V 50 mA

DC output source or sink current _
ilo — bus driver OUtpU‘tS 0.5V < VO < VCC + 0.5V 35 mA
DC Vg or GND current for types with
i_l'_claND’ —bus driver outputs 70 mA
=ICC
Tstg Storage temperature range —65 to +150 °C
Power dissipation per package for temperature range: —40 to +125°C
= —plastic DIL above +70°C derate linearly with 12mW/K 750 W
ToT —plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500 m
—plastic shrink mini-pack (SSOP and TSSOP) above +60°C derate linearly with 5.5 mW/K 400
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 input and output voltage ratings may be exceeded if the input and output current ratings are observed.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT
Voo DC supply voltage See Note'! 1.0 3.3 55 Vv
V) Input voltage 0 - Vco \%
Vo Output voltage 0 - Voo \Y%
Tamb Qperating ambient temperature range in free See DC apdl AC —40 +85 oG
air characteristics —40 +125
Voo = 1.0V to 2.0V - - 500
tr, t Input rise and fall imes xgg : ggx :g §g¥ _ B ?88 ns/V
Voo = 3.6V to 5.5V - - 50
NOTES:

1. The LV is guaranteed to function down to Vo = 1.0V (input levels GND or V¢c); DC characteristics are guaranteed from Vg = 1.2V to Voo = 5.5V.
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Philips Semiconductors

Product specification

Octal D-type flip-flop; positive edge-trigger (3-State) 74LV574
DC CHARACTERISTICS FOR THE LV FAMILY
Over recommended operating conditions voltages are referenced to GND (ground = 0V)
LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP! MAX MIN MAX
Voo =1.2V 0.9 0.9
v HIGH level Input Vge = 2.0V 1.4 14 v
IH voltage Voo = 2.7 to 3.6V 2.0 2.0
VCC =4.510 5.5V 0-7*VCC 0-7*VCC
Voo =1.2V 0.3 0.3
viL LOW level Input Vee =2.0V 0.6 0.6 v
voltage Voo =2.7 1o 3.6V 0.8 0.8
VCC =451t055 O-S*VCC O-S*VCC
Voo =1.2V; Vi =Vyor V), —lg=100pA 1.2
VCC =2.0V; V| = VIH or V||_; —|o = 100}1A 1.8 2.0 1.8
HIGH level output — — —
voltage; all outputs VCC =27V, V| = VIH or V||_; |o = 100uA 25 2.7 25
VOH VCC = 3.0V; V| = V|H or V||_; —|o = 100}1A 2.8 3.0 2.8 ]
Voo =4.5V;V = V|yor V. —lo = 1T00uA 4.3 4.5 4.3
HIGH level output | Voo =3.0V;V| = V| or V.. —lo =8mA 2.40 2.82 2.20
voltage; BUS driver
outputs VCC = 4.5V;V| = VIH or V||_; —|o =16mA 3.60 4.20 3.50
Voo =1.2V; Vi=Vyor V. lo=100pA 0
VCC =2.0V; V| = VIH or V||_; |o = 100}J,A 0 0.2 0.2
LOW level output — VA —
voltage; all outputs Voo =2.7V; Vi=Vyor V. lo = 100pA 0 0.2 0.2
VOL VCC = 3.0V;V| = VIH or V||_; |o = 100}J,A 0 0.2 0.2 Vv
Voo =4.5V;V =V or V. lo = 100pA 0 0.2 0.2
LOW level output Ve =3.0V;,Vi=Vyor V. lo=8mA 0.20 0.40 0.50
voltage; BUS driver
outputs Veg =4.5V;V=Vgor V. lo=16mA 0.35 0.55 0.65
| leak
I c”u'f;‘;nfa age Voe = 5.5V; V) = Vg or GND 10 1.0 LA
3-State output Vec =55V, Vi=VyorV,
loz OFF-state current Vo = Vgg or GND > 10 KA
Quiescent supply _ v e
ICC current; MSI VCC =5.5V; V| = VCC or GND; |o =0 20.0 160 p,A
Additional
Alge quiescent supply Voc =27V 10 3.6V; V| = Vgc —0.6V 500 850 HA
current per input
NOTE:

1. All typical values are measured at Tyqp = 25°C.
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Philips Semiconductors Product specification

Octal D-type flip-flop; positive edge-trigger (3-State) 74LV574

AC CHARACTERISTICS
GND = 0V; t, =t < 2.5ns; C_= 50pF; R = 1KQ

LIMITS LIMITS
SYMBOL PARAMETER WAVEFORM CONDITION —40 1o +85 °C —4010 +125°C | ynNIT
Vee(V) MIN TYP MAX [ MIN | mAX

1.2 - 80 - - -
_ 2.0 - 27 34 - 43

tpHLAPLH grﬁfj%a;'m delay Figure 1, 4 2.7 - 20 25 - 31 ns
3.0t0 3.6 - 152 20 - 25
451055 - - 17 - 21
1.2 - 70 - - -
3-State output 20 _ 24 34 _ 43

tpzutpzL | enable time Figure 2, 4 2.7 - 18 25 - 31 ns
GEtoQn 3010 3.6 - 132 20 - 25
451055 - - 17 - 21
1.2 - 75 - - -
3-State output 2.0 _ 27 27 — 34

tpuztpLz | disable time Figure 2, 4 2.7 - 21 21 - 26 ns
OEtoQn 301036 - 162 17 - 21
451055 - - 15 - 18
_ 2.0 34 9 - 41 -

tw ﬁ:‘(’;'_‘l g‘rj'fgv"\‘;'dth Figure 1 2.7 25 6 - 30 - ns
3.0t0 3.6 20 52 - 24 -
1.2 - 10 - - -
_up i ) 2.0 22 4 - 26 -

tsu gittgpctgne Figure 3 57 16 3 — 5 — ns
3.0t0 3.6 13 22 - 15 -
1.2 - —10 - - -
i 2.0 5 —4 - 5 -

th B(n)lsotl(gn; Figure 3 57 5 = — s — ns
3.0t0 3.6 5 —22 - 5 -
. 2.0 15 40 - 12 -

frmax g"ual;‘;ﬂferg:;‘;cc‘; Figure 1 2.7 19 58 - 16 - MHz
3.0t0 3.6 24 702 - 20 -
NOTE:

1. Unless otherwise stated, all typical values are at Ty, = 25°C.
2. Typical value measured at Vgg = 3.3V.
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Philips Semiconductors Product specification

Octal D-type flip-flop; positive edge-trigger (3-State) 74LV574

AC WAVEFORMS

Vm=15VatVge =2 2.7Vand < 3.6V

VM =05*VgcatVpoe < 27Vand = 4.5V Vi
VoL and Vo are the typical output voltage drop that occur with the CP INPUT
output load.

Vyx =VoL+0.3VatVgg =2 27Vand < 3.6V
Vyx = VoL +0.1Vgg at Voo <2.7V and = 4.5V
Vy =Voy—0.3VatVge =2 27Vand < 3.6V
Vy = Voy—0.1Vgg at Voo <2.7V and = 4.5V

Vi---- VOH = = = = = = = = = = = = = - -
CP INPUT
/ Qp OUTPUT m
GND \Y
oL

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

VoH
SV00345
Q, OUTPUT Vi
Vel em e e e Figure 3. Data set-up and hold times for the Dn input to the CP
oL input
SV00718 NOTE:
The shaded areas indicate when the input is permitted to change for
Figure 1. Clock (CP) to output (Qn) propagation delays, the predictable output performance.
clock pulse (CP) and the maximum clock pulse frequency
TEST CIRCUIT
A
OE INPUT v,
\ ce o- 2" Veo
GND O— Open
o- GND
& tpz
RL =1k
Vee \| Vo L
Lowt0 OFF y oefusE buT
OFF-to-LOW M
VoL RT l CLI s0pF & RL=1k
— tpHz —> = = - = = =
Vou Test Circuit for Outputs
_—
OUTPUT
HIGH-to-OFF Vi DEFINITIONS
OFF-to-HIGH R_ = Load resistor
GND = = = = = = = = C| = Load capacitance includes jig and probe capacitiance.
outputs outputs Rt = Termination resistance should be equal to Zg1 of pulse generators.
enabled disabled enabled SWITCH POSITION
SV00344
TEST Sq Vee v,
Figure 2. 3-state enable and disable times
tpLHAPHL Open <27V Vee
tpLztpzL 2" Vee 2.7-3.6V 27V
tpHzAPZH GND = 4.5V Vee
SV00896

Figure 4. Load circuitry for switching times
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Philips Semiconductors Product specification

Octal D-type flip-flop; positive edge-trigger (3-State) 74LV574

DIP20: plastic dual in-line package; 20 leads (300 mil) SOT146-1
— D - [ ME P
[0}
c
<
o ]
E | I
§ A2 A 1 1
i R  —
T I I
8 : :
| |
-l
[£] A
(ey)
b
20 | 11 - My >
shlishishishishlishlshishisis
/pin 1 index !
e B e -
1
UL
1 | 10
0 5 10 mm
[ SR S
scale
DIMENSIONS (inch dimensions are derived from the original mm dimensions)
A Aq Ao 0 ¢ zM
UNIT | max. | min. | max. b by ¢ D E € €1 L Me M w max.
1.73 0.53 0.36 26.92 6.40 3.60 8.25 10.0
mm 42 1 051 | 32 | 430 | 038 | 023 | 2654 | e22 | 2% | 762 | 305 | 7.80 | 83 | 0254 | 20
. 0.068 0.021 0.014 1.060 0.25 0.14 0.32 0.39
inches 0.17 0.020 0.13 0.051 0.015 0.009 1.045 0.04 0.10 0.30 0.12 0.31 0.33 0.01 0.078
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN |SSUE DATE
VERSION IEC JEDEC EIAJ PROJECTION
SOT146-1 $C603 == @ P
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Philips Semiconductors Product specification

Octal D-type flip-flop; positive edge-trigger (3-State) 74LV574

§020: plastic small outline package; 20 leads; body width 7.5 mm SOT163-1

D
T~ X
[y — / \

AAARARAARR

pin 1 index I ‘ *
L f =Ly __*78
! e |_—~
HHHﬁ'HHH}Hw
[] - 5
? o ? o 1|Omm
scale

DIMENSIONS (inch dimensions are derived from the original mm dimensions)
UNIT mﬁx. Ay | Az | A3 | bp | ¢ | DM EM| e | He | L | L, | @ viw |y 20 0
o [ess [ o502 o |22 02 30| 75 [ o [i0m] e [ [ e o [om] 0 [ 28]
rores | a0 [0 o] oor [ 30 o G | 030 [o0so] 58 [ooss g0t G0t oor [ oo [oooag28] ©
Note
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
REFERENCES
SOT163-1 075E04 MS-013AC == @ o
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Philips Semiconductors Product specification

Octal D-type flip-flop; positive edge-trigger (3-State) 74LV574
SSOP20: plastic shrink small outline package; 20 leads; body width 5.3 mm SOT339-1
- D - E {a]
— T ~ X
— | i =~ \
. f
[ ] —] — [ [ ] —] —] }
LJ | \ /
T E e e cﬂ 1 - =
(Ol v] He =[v@[A]
—>| Z
”FEHHHH'HHHHH”
. 1
| B
| a
A
" H N 2A1 ]\ (Ag) A
pin 1 index * *
| [} 0
d | ? =l v f
: la— | —
1 H H H ||Z| H H»!: H 0
-— w
- X
0 2.5 5 mm
I TN W TN MU NN TN TN T S |
scale
DIMENSIONS (mm are the original dimensions)
UNIT m‘gx_ Aq A> | As bp c p®M [ gM e He L Lp Q v w y z®M 0
021 | 1.80 038 | 020| 7.4 | 54 7.9 1.03 | 09 0.9 8°
mm 20 1 005 | 165 | 925 | 025 [ 000 | 70 | 52 | 99| 76 | ¥®% [ 063 | 07 | %% | 013 | O1 0.5 0°
Note
1. Plastic or metal protrusions of 0.20 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
ISSUE DATE
VERSION IEC JEDEC EIAJ PROJECTION
-93-69-08
SOT339-1 MO-150AE == @ 950508
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Philips Semiconductors Product specification

Octal D-type flip-flop; positive edge-trigger (3-State) 74LV574
TSSOP20: plastic thin shrink small outline package; 20 leads; body width 4.4 mm SOT360-1
L — IX]
L N
— —f \
X iﬁJ : = \\c,l/
—
K - He S =@l
—>|Z<—
“RAAAAARAAAR
ITi |
1 T ) Q
Ao A
— T }[——_ A E—\) b oo
pin 1 index
O ‘
) 9
| * L T
LR EEELRE :
1 | 10
detail X
~ |
P
0 2.5 5 mm
{ I T TR TR TN [N TN SN S N |
scale
DIMENSIONS (mm are the original dimensions)
A
UNIT | o | Al Ay | Aj bp c pM| E@| e He L Lp Q v w y zM| o
0.15 | 0.95 0.30 | 02 | 66 | 45 6.6 075 | 0.4 0.5 8°
mm | 1101 505 | 0.80 | ©2° | 019 | 01 | 64 | 43 |9 | 62 | 0 |os0| 03 | 92 [ O3 | 0T | o5 | oo
Notes
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
2. Plastic interlead protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
VERSION EC JEDEC EIAd PROJECTION ISSUE DATE
SOT360-1 MO-153AC ==} @ e
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