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74VHC273
Octal D-Type Flip-Flop

General Description

The VHC273 is an advanced high speed CMOS Octal
D-type flip-flop fabricated with silicon gate CMOS technol-
ogy. It achieves the high speed operation similar to equiva-
lent Bipolar Schottky TTL while maintaining the CMOS low
power dissipation.

The register has a common buffered Clock (CP) which is
fully edge-triggered. The state of each D input, one setup
time before the LOW-to-HIGH clock transition, is trans-
ferred to the corresponding flip-flop’s Q output. The Master
Reset (MR) input will clear all flip-flops simultaneously. All
outputs will be forced LOW independently of Clock or Data
inputs by a LOW voltage level on the MR input.

An input protection circuit insures that OV to 7V can be
applied to the inputs pins without regard to the supply volt-
age. This device can be used to interface 5V to 3V systems
and two supply systems such as battery backup. This cir-
cuit prevents device destruction due to mismatched supply
and input voltages.
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Features

High Speed: fyyax = 165 MHz (typ) at Ve =5V

Low power dissipation: Icc = 4 pA (max) at Tp = 25°C
High noise immunity: Vy g = VL = 28% Ve (min)
Power down protection is provided on all inputs

Low noise: Vg, p = 0.9V (max)

Pin and function compatible with 74HC273

Leadless DQFN Package

Ordering Code:

Order Number ',D\licnfﬁg? Package Description

74VHC273M M20B 20-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300" Wide
74VHC273S] M20D 20-Lead Small Outline Package (SOP), EIAJ TYPE II, 5.3mm Wide

74VHC273BQ MLP020B 20-Terminal Depopulated Quad Very-Thin Flat Pack No Leads (DQFN), JEDEC MO-241,
(Preliminary) (Preliminary) [2.5 x 4.5mm

74VHC273MTC MTC20 20-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide
74VHC273N N20A 20-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide

Surface mount packages are also available on Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.
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Logic Symbols Connection Diagrams
I I | I | I l I Pin Assignments for PDIP, SOIC, SOP, and TSSOP
Do D; D, Dy D, Dy Dg D,
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Es ] [ 25 Pad Assignments for DQFN
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Pin Descriptions U
. - %|[2) ag
Pin Names Description
Do-D7 Data Inputs Do @ @ Dy
MR Master Reset
cP Clock Pulse Input by D @ Dg
Qu-Q7 Data Outputs Q B @ Q%
Function Table %(6) (15]os
Inputs Outputs D2 D @ D5
Operating Mode [ —
MR CP D
Reset (Clear) L X X L q
Load 'L -~ H H g @ @ %
Load ‘0’ e L L @ m
H = HIGH Voltage Level GND CP
L =LOW Voltage Level
X = Immaterial :
—~ = LOW-to-HIGH Transition (Top Through View)
Logic Diagram
D, 0 D, Dy D, Dg Dg 0,
CP—| >c ' | ’ |
D Q D Q D Q D Q D Q D Q D Q D Q
D> cp cP P> cp P cP cp <P > cp
Rp R Ro Rp Rp Rp o R
o> l | l | l | l | l | | | l | |
0y o 0, [ 0 05 %

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays.
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Absolute Maximum Ratingsote 1)

Supply Voltage (Vcc) -0.5V to +7.0V
DC Input Voltage (V|y) -0.5V to +7.0V
DC Output Voltage (VoyT) -0.5V to Ve + 0.5V
Input Diode Current (l;x) -20 mA
Output Diode Current (lpk) +20 mA
DC Output Current (IoyT) +25 mA
DC Vc/GND Current (Icc) 75 mA

Storage Temperature (Tgtg) -65°C to +150°C

Lead Temperature (T,)

Recommended Operating
Conditions (Note 2)

Supply Voltage (V) 2.0V to +5.5V
Input Voltage (V) 0V to +5.5V
Output Voltage (Vout) 0V to Ve

Operating Temperature (Topr) —40°C to +85°C
Input Rise and Fall Time (t,, t;)
Vee =3.3V+£0.3V 0 ns/V 0100 ns/V
Ve =5.0V +0.5V 0 ns/V 020 ns/V

Note 1: Absolute Maximum Ratings are values beyond which the device
may be damaged or have its useful life impaired. The databook specifica-

(Soldering, 10 seconds) 260°C tions should be met, without exception, to ensure that the system design is
reliable over its power supply, temperature, and output/input loading vari-
ables. Fairchild does not recommend operation outside databook specifica-
tions.

Note 2: Unused inputs must be held HIGH or LOW. They may not float.
DC Electrical Characteristics
Vee Ta =25°C T, =-40°C to +85°C
Symbol Parameter Units Conditions
) Min Typ Max Min Max
Vil HIGH Level Input 2.0 1.50 1.50 v
Voltage 3.0-55]| 0.7 Vee 0.7 Vee
ViL LOW Level Input 2.0 0.50 0.50 v
Voltage 3.0-55 0.3 Ve 0.3 Ve
Von HIGH Level Output 2.0 1.9 2.0 1.9 ViN = Vin | lon = =50 pA
Voltage 3.0 2.9 3.0 2.9 \Y or V.
45 4.4 45 4.4
3.0 2.58 2.48 v lon = -4 MA
4.5 3.94 3.80 loy =-8 MA
VoL LOW Level Output 2.0 0.0 0.1 0.1 Vin = Vin | loL =50 pA
Voltage 3.0 0.0 0.1 0.1 \ or V.
4.5 0.0 0.1 0.1
3.0 0.36 0.44 v loL =4 mA
45 0.36 0.44 loL =8 MA
Iin Input Leakage Current 0-55 +0.1 +1.0 MA | V|y=5.5V or GND
lcc Quiescent Supply Current 55 4.0 40.0 WA | V|y=Vccor GND
Noise Characteristics
Vee Ta =25°C
Symbol Parameter Units Conditions
V) Typ Limits
Voip Quiet Output Maximum Dynamic Vg 5.0 0.6 0.9 \% C_ =50 pF
(Note 3)
Vorv Quiet Output Minimum Dynamic Vg 5.0 -0.6 -0.9 \ C_ =50 pF
(Note 3)
Vinp Minimum HIGH Level Dynamic Input Voltage 5.0 35 \ C_ =50 pF
(Note 3)
Viip Maximum LOW Level Dynamic Input Voltage 5.0 15 \% C_ =50 pF
(Note 3)

Note 3: Parameter guaranteed by design.
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AC Electrical Characteristics

Vee Ta =25°C Ta = —40°C to +85°C
Symbol Parameter Units Conditions
) Min Typ Max Min Max
fmax Maximum Clock 3.3+0.3 75 120 65 MHz C_ =15pF
Frequency 50 75 45 C_ =50pF
50+05 120 165 100 C =15pF
80 110 70 MHz [CL=50pF
tpLH Propagation Delay 33+03 8.7 13.6 1.0 16.0 ns C_=15pF
tpHL Time (CK - Q) 11.2 17.1 1.0 19.5 C_=50pF
50+05 5.8 9.0 1.0 10.5 C_=15pF
73 11.0 1.0 12.5 ns [CL=50pF
tpHL Propa(ition Delay 33x03 8.9 13.6 1.0 16.0 ns C_=15pF
Time (MR - Q) 11.4 17.1 1.0 19.5 C, =50 pF
50+0.5 5.2 85 1.0 10.0 C_=15pF
6.7 105 1.0 12.0 ns [C_=50pF
tosLH Output to 33+03 15 15 ns (Note 4) C_ =50 pF
tosHL Output Skew 50+05 1.0 1.0 C_ =50pF
Cin Input Capacitance 4.0 10.0 10.0 pF  |Vce =Open
Cpp Power Dissipation 31 oF (Note 5)
Capacitance

Note 4: Parameter guaranteed by design tog| 4 = [tp ymax — tp ymin|; togy = [tpy Max — tpy Min|.

Note 5: Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load. Average
operating current can be obtained from the equation: Icc (opr.) = Cpp * Vi * fiy + Icc/8 (per F/F). The total Cpp when n pieces of the Flip-Flop operates can
be calculated by the equation: Cpp (total) =22 + 9n.

AC Operating Requirements

Vee Ta=25°C Ta =-40°C to +85°C
Symbol Parameter V) Units
(Note 6) Typ Guaranteed Minimum
tw(L) Minimum Pulse Width (CK) 3.3 55 6.5
ns
tw(H) 5.0 5.0 5.0
tw(L) Minimum Pulse Width (MR) 3.3 5.0 6.0
ns
5.0 5.0 5.0
ts Minimum Setup Time 33 55 6.5
ns
5.0 45 45
th Minimum Hold Time 3.3 1.0 1.0
ns
5.0 1.0 1.0
tRec Minimum Removal Time (MR) 33 25 25
ns
5.0 2.0 2.0

Note 6: Vg is 3.3 0.3V or 5.0 £ 0.5V
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Physical Dimensions inches (millimeters) unless otherwise noted

) __0496-0512
{12.598 —13.005)

0.394-0.419
{10.008— 10.643)
|

L-O 30°TYP
LEAD NO. 1 _
IDENT
RN
T 1 2 3 4 5 6 7 8 9 10 f
0010 yay
0.250)
0.291-0.289
{7.391-7.595)
0.010-0.028 _, . 0.093-0.104
{0.254—0.737) <4 {2362 - 2.642)
0.004_0.012
[ \ 8° MAX TYP 0.004-0.012
ALL LEADS {0.102-0.305)
L,_ uJ t j L ¢ ‘Dﬁ* 3= = EE Sk SEATING
— PLANE
0.009-0.013 9.004 / ¢ T u?u ?
o (0.102) 0.016 0.050 036 > - 0050 > 0.014 -0.020 ryp
(0.220-0.330) ALLLEAD TIPS Bt I X ) 035%) {t2m) s 0508
TYP ALL LEADS TYP ALL LEADS P
0.008 7yp
0.203) w208 ey

20-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300" Wide
Package Number M20B
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Phys ical Dimensions inches (millimeters) unless otherwise noted (Continued)

12.6+0.10 ——————=t

0.40 TYP —am] r -
20 1

5.3+0.10

PIN #1 IDENT— ' 10

srvax— [ [2]o1]c]

I

ALL LEAD TIPS

— 1.820.1

P

— 0.15+0.06
51

DIMENSIONS ARE IN MILLIMETERS

NOTES:

A. CONFORMS TO EIAJ EDR-7320 REGISTRATION,
ESTABLISHED IN DECEMBER, 1998.

B. DIMENSIONS ARE IN MILLIMETERS.

C. DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD
FLASH, AND TIE BAR EXTRUSIONS.

M20DRevB1

O“ 8°TYP

0000,

S

2

i

S R T

501TYP
927TYP

LAND PATTERN RECOMMENDATION

/_\/— SEE DETAIL A

- ~

// ‘ A ‘

5/ —
\\ / 0.15—0.25_—f

GAGE PLANE

0.60=0. 15“‘ \SEATING PLANE
1.25 —]

DETAIL A

20-Lead Small Outline Package (SOP), EIAJ TYPE II, 5.3mm Wide
Package Number M20D
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Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

5.50 MAX.
——3.70 MAX
~—2.90 MA)(—-12

=T IEELEE

(2)2]0.15]C

(x[]o15[c] TOP VIEW

0.80 MAX RECOMMENDED LAND PATTERN

//1o.10[c ‘|— r(olzo)
&5
SEATNG SIDE VIEW
, ~—3.15 MAX—= rg;gg
PIN #1 IDENT— OTOO0 000
| 4 =
= 10 i
115 MAX
Tzoj i ]
(0700000 O
550 1% | | ‘-— ows 0.30
550 'XEIIIB
BOTTOM VIEW
NOTES:

A. CONFORMS TO JEDEC REGISTRATION
MO—241, VARIATION AC

B. DIMENSIONS ARE IN MILLIMETERS.
C. DIMENSIONS AND TOLERANCES PER
ASME Y14.5M, 1994

MLPO20BrevA

20-Terminal Depopulated Quad Very-Thin Flat Pack No Leads (DQFN), JEDEC MO-241, 2.5 x 4.5mm
Package Number MLP020B
(Preliminary)
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Phys ical Dimensions inches (millimeters) unless otherwise noted (Continued)
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il
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[&To10 @ [A[eBcO)
DIMENSIONS ARE IN MILLIMETERS

NOTES:

A. CONFORMS TO JEDEC REGISTRATION MO-153, VARIATION AC,
REF NOTE 6, DATE 7/93.

DIMENSIONS ARE IN MILLIMETERS.

. DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD FLASH, AND
TIE BAR EXTRUSIONS.

DIMENSIONS AND TOLERANCES PER ANSI Y14.5M, 1982,

o ®

o

MTC20RevD1

SEE DETAIL A
=
s
\
( =— =) 0.09-0.20
N

R0.09 MI
GAGE PLANE

0.25

\— SEATING PLANE
0.6 0.1
R0.09 MIN

DETAIL A

20-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide
Package Number MTC20
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Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

1.013-1.040
0.082 X 0.030 (26.73-2642)
{2.337 X0.762) I 0.032 +0.005
20] [@] [8] [77] (6] [15] (9] 5] 2] [Ga —_
MAX DP [8] [r7] [e] [15] [ia] [i3] 2] [31) f 0813:0.127)
N RAD
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0.280 e
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a1 T ] O [ B I 0 T o o
0.090
0.300-0.320 . 72285) OFTION 2
(7.620-8.128) 0.060 NOM 0040 | opTion: | 0430 0.005
0.065  (1.524) (1.016) ‘ 4 x) \ (3302 0.927)
T VP VP \
[ ! | A\ 0.145-0.200
. | G
! /
95°% 5° 0.009-0.015 90°:0.004° f [
W™ T02290.381) N SR Y 7.
‘ Tvp 0.100+0.010 __' i__ 0.125-0.140  {0.508)
0.060 +0.005 (2.54020.254) 0.018:0003 || {3375_3585) MIN
I 2225 10040 I Gs2s=0027) | {0.457:0.076)
325 _gms
+1.016
(3.255 7.1381)

N20A (REV Gy

20-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide
Package Number N20A

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems 2. A critical component in any component of a life support

which, (a) are intended for surgical implant into the device or system whose failure to perform can be rea-
body, or (b) support or sustain life, and (c) whose failure sonably expected to cause the failure of the life support
to perform when properly used in accordance with device or system, or to affect its safety or effectiveness.
instructions for use provided in the labeling, can be rea-

sonably expected to result in a significant injury to the www.fairchildsemi.com
user.
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