ghipsmall

Chipsmall Limited consists of a professional team with an average of over 10 year of expertise in the distribution
of electronic components. Based in Hongkong, we have already established firm and mutual-benefit business
relationships with customers from,Europe,America and south Asia,supplying obsolete and hard-to-find components
to meet their specific needs.

With the principle of “Quality Parts,Customers Priority,Honest Operation,and Considerate Service”,our business
mainly focus on the distribution of electronic components. Line cards we deal with include
Microchip,ALPS,ROHM, Xilinx,Pulse,ON,Everlight and Freescale. Main products comprise
IC,Modules,Potentiometer,IC Socket,Relay,Connector.Our parts cover such applications as commercial,industrial,
and automotives areas.

We are looking forward to setting up business relationship with you and hope to provide you with the best service
and solution. Let us make a better world for our industry!

Contact us

Tel: +86-755-8981 8866 Fax: +86-755-8427 6832
Email & Skype: info@chipsmall.com Web: www.chipsmall.com
Address: A1208, Overseas Decoration Building, #122 Zhenhua RD., Futian, Shenzhen, China

iy [0



MC74VHC541

Octal Bus Buffer

The MC74VHC541 is an advanced high speed CMOS octal bus

buffer fabricated with silicon gate CMOS technology. It achieves high
speed operation similar to equivalent Bipolar Schottky TTL while
maintaining CMOS low power dissipation.

The MC74VHC541 is a noninverting type. When either OEl or

OE?2 are high, the terminal outputs are in the high impedance state.

The internal circuit is composed of three stages, including a buffer

output which provides high noise immunity and stable output. The
inputs tolerate voltages up to 7.0 V, allowing the interface of 5.0 V
systems to 3.0 V systems.

Features
® High Speed: tpp = 3.7ns (Typ) at Vcc=5.0V
® [ .ow Power Dissipation: Icc =4 nA (Max) at Tp =25°C
® High Noise Immunity: Vg = VNI = 28% Ve
® Power Down Protection Provided on Inputs
® Balanced Propagation Delays
® Designed for 2.0 V to 5.5 V Operating Range
® Low Noise: Vorp = 1.2 V (Max)
® Pin and Function Compatible with Other Standard Logic Families
® [atchup Performance Exceeds 300mA
® ESD Performance: HBM > 2000 V; Machine Model > 200 V
® Chip Complexity: 134 FETs or 33.5 Equivalent Gates
® These Devices are Pb—Free and are RoHS Compliant
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Figure 1. Logic Diagram
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ORDERING INFORMATION

See detailed ordering and shipping information in the package
dimensions section on page 4 of this data sheet.

DEVICE MARKING INFORMATION

See general marking information in the device marking
section on page 4 of this data sheet.

Publication Order Number:
MC74VHC541/D



MC74VHC541

MAXIMUM RATINGS

Symbol Parameter Value Unit This device contains protection
Vee DC Supply Voltage —05t0+7.0 v cwcmtryl to gugrd against damag.e
due to high static voltages or electric
Vin DC Input Voltage -05t0+7.0 v fields. However, precautions must
Vout DC Output Voltage —0.51t0 Vg + 0.5 v be taken to avoid appllca_tlons of any
- voltage higher than maximum rated
lik Input Diode Current -20 mA voltages to this high-impedance cir-
lok | Output Diode Current +20 mA cuit. For proper operation, Vi, and
- Vout should be constrained to the
lout DC Output Current, per Pin +25 mA range GND < (Vi or Vou) < V.
lcc DC Supply Current, Vg and GND Pins +50 mA Unused inputs must always be
—— — tied to an appropriate logic voltage
Pp Power Dissipation in Still Air, _SrgéCoEaFc):kalgeT igg mwW level (e.g., either GND or V).
ackaget Unused outputs must be left open.

Tstg Storage Temperature - 6510 + 150 °C

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of
these limits are exceeded, device functionality should not be assumed, damage may occur and
reliability may be affected.
tDerating — SOIC Package: — 7 mW/°C from 65° to 125°C

TSSOP Package: — 6.1 mW/°C from 65° to 125°C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Max Unit
Vce DC Supply Voltage 2.0 55 \
Vin DC Input Voltage 0 5.5 \
Vout DC Output Voltage 0 Veo \
Ta Operating Temperature, All Package Types -55 +125 °C
ty, tf Input Rise and Fall Time Vee = 3.3V £0.3V 0 100 ns/V
Vce = 5.0V +0.5V 0 20

Functional operation above the stresses listed in the Recommended Operating Ranges is not
implied. Extended exposure to stresses beyond the Recommended Operating Ranges limits may
affect device reliability.

DC ELECTRICAL CHARACTERISTICS

v Ta =25°C Ta=-55t0125°C
cc
Symbol Parameter Test Conditions \'} Min Typ Max Min Max Unit
ViH Minimum High-Level Input 2.0 1.50 1.50 \
Voltage 301055 | Voo x 0.7 Ve x 0.7
ViL Maximum Low-Level Input 2.0 0.50 0.50 \
Voltage 30t0 55 Voo x 0.3 Voo x 0.3
VoH Minimum High-Level Output Vin=VigorV_ 2.0 1.9 2.0 1.9 \
Voltage loq = — 50pA 3.0 2.9 3.0 2.9
45 4.4 4.5 4.4
Vin= Vi or Vi
lon = — 4mA 3.0 2.58 2.48
loy = - 8mA 45 3.94 3.80
VoL Maximum Low-Level Output Vin=VigorV_ 2.0 0.0 0.1 0.1 \
Voltage loL = 50uA 3.0 0.0 0.1 0.1
45 0.0 0.1 0.1
Vin=Vin or Vi
loL = 4mA 3.0 0.36 0.44
loL = 8mA 45 0.36 0.44
lin Maximum Input Leakage Vinh = 5.5V or GND 0to5.5 +0.1 +1.0 uA
Current
loz Maximum 3-State Leakage Vin=VjLorVy 5.5 +0.25 +25 uA
Current Vout = Ve or GND
lcc Maximum Quiescent Supply Vin = Vgc or GND 5.5 4.0 40.0 uA
Current

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product
performance may not be indicated by the Electrical Characteristics if operated under different conditions.
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MC74VHC541

AC ELECTRICAL CHARACTERISTICS (Input t, = t; = 3.0ns)

Tp =25°C Ta =-55t0 125°C
Symbol Parameter Test Conditions Min Typ Max Min Max Unit
tPLH, Maximum Propagation Delay, Vec =3.3+£0.3V CL = 15pF 5.0 7.0 1.0 8.5 ns
tPHL AtoY Cp = 50pF 7.5 10.5 1.0 12.0
Voo =5.0+0.5V CL = 15pF 3.5 5.0 1.0 6.0
C| = 50pF 5.0 7.0 1.0 8.0
tpzL, Output Enable Time, Vg =3.31£0.3V CL = 15pF 6.8 10.5 1.0 12.5 ns
tpzH OEtoY R = 1kQ C, = 50pF 9.3 14.0 1.0 16.0
Voo =5.0+£0.5V CL = 15pF 4.7 7.2 1.0 8.5
R = 1kQ CL = 50pF 6.2 9.2 1.0 10.5
tpLz, Output Disable Time, Voo =3.31£0.3V CL = 50pF 1.2 | 154 1.0 17.5 ns
tpuz OEtoY Rp = 1kQ
Voo =5.0+£0.5V CL = 50pF 6.0 8.8 1.0 10.0
R = 1kQ
tostH, | Output to Output Skew Vg =3.3+£0.3V CL = 50pF 1.5 1.5 ns
tosHL (Note 1)
Voo =5.0+0.5V CL = 50pF 1.0 1.0 ns
(Note 1)
Cin Maximum Input Capacitance 4 10 10 pF
Cout Maximum Three—State Output 6 pF
Capacitance (Output in High
Impedance State)
Typical @ 25°C, V¢ = 5.0V
Cpp Power Dissipation Capacitance (Note 2) 18 pF

1. Parameter guaranteed by design. tosiH = [tPLHm — tPLHNls tOSHL = ItPHLM — tPHLAI-

2. 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 by the equation: Iccopr) = Cpp ® Ve  fin + Icc/8 (per bit). Cpp is used to determine the no-load
dynamic power consumption; Pp = Cpp ® Vg2 e fin + Ioc ® Vee.

NOISE CHARACTERISTICS (Input t, = t; = 3.0ns, C_ = 50pF, V¢ = 5.0V)

Ta =25°C
Symbol Parameter Typ Max Unit
VoLp | Quiet Output Maximum Dynamic Vo 0.9 1.2 \Y
Vorv | Quiet Output Minimum Dynamic Vo -09 -1.2 \Y
V4D Minimum High Level Dynamic Input Voltage 3.5 \
ViLp Maximum Low Level Dynamic Input Voltage 1.5 \

SWITCHING WAVEFORMS

-\ — Ve
OET or OE2 50%

0/
Ve \50/a 7
— GND
- <tz trz—> < HIGH
GND \ IMPEDANCE
Y \50% Veo
VoL +0.3V
50% Vg — < tzH tpHz—>1 <
Vou -0.3V
Y /50% Veo \
4/ HIGH
] ] IMPEDANCE
Figure 2. Figure 3.
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MC74VHC541

TEST CIRCUITS
TEST TEST
POINT POINT
CONNECT TO Ve WHEN
OUTPUT OUTPUT '\%2\, TESTING tpz AND tp7,.
DEVICE DEVICE CONNECT TO GND WHEN
UNDER . UNDER . TESTING tpyz AND tpzp.
TEST I Cu TEST I Co
*Includes all probe and jig capacitance *Includes all probe and jig capacitance
Figure 4. Figure 5.

INPUT ) &—————

_|

Figure 6. Input Equivalent Circuit

ORDERING INFORMATION

Device Package Shippingt
MC74VHC541DWR2G SOIC-20WB 1000 / Tape & Reel
(Pb—Free)
MC74VHC541DTG TSSOP-20 75 Units / Rail
(Pb-Free)
MC74VHC541DTR2G TSSOP-20 2500 / Tape & Reel
(Pb—Free)

1For information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.

MARKING DIAGRAMS

SOIC-20wWB TSSOP-20
20FAAAAAAAAA 20nNARAARARA A = Assembly Location
VHC WL,L = Wafer Lot
VHC541 o1 YY,Y = Year
OAWLYYWWG ALYWs WW, W = Work Week
TIEEEEEHEE o = Gor= =Pb-Free Package
1 1 HHHHHHHHE (Note: Microdot may be in either location)
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PACKAGE DIMENSIONS
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NOTES:

1. DIMENSIONING AND TOLERANCING PER
ANSI Y14.5M, 1982.

2. CONTROLLING DIMENSION: MILLIMETER.

3. DIMENSION A DOES NOT INCLUDE MOLD
FLASH, PROTRUSIONS OR GATE BURRS.
MOLD FLASH OR GATE BURRS SHALL NOT
EXCEED 0.15 (0.006) PER SIDE.

4. DIMENSION B DOES NOT INCLUDE
INTERLEAD FLASH OR PROTRUSION.
INTERLEAD FLASH OR PROTRUSION SHALL
NOT EXCEED 0.25 (0.010) PER SIDE.

5. DIMENSION K DOES NOT INCLUDE
DAMBAR PROTRUSION. ALLOWABLE
DAMBAR PROTRUSION SHALL BE 0.08
(0.003) TOTAL IN EXCESS OF THE K
DIMENSION AT MAXIMUM MATERIAL
CONDITION.

6. TERMINAL NUMBERS ARE SHOWN FOR
REFERENCE ONLY.

7. DIMENSION A AND B ARE TO BE
DETERMINED AT DATUM PLANE -W-.
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MILLIMETERS INCHES

| DIM[ MIN | MAX | MIN | MAX
A | 640 | 660 | 0.252 | 0.260
B | 430 | 450 | 0.169 | 0.177
c| - 120 - [o0047
D | 005 015 ] 0.002 | 0.006
F | 050 | 075 | 0.020 | 0.030
G 0.65 BSC 0.026 BSC
H | 027 | 037 | 0011 [ 0015
J | 009 | 020 0004 | 0.008
J1 | 009 | 016 | 0004 | 0.006
K| 019 | 030 | 0.007 | 0.012
Ki | 019 | 025 | 0007 | 0010
L 6.40 BSC 0.252 BSC
m| o° ] 8° 0° | 8°

0.65
PITCH

DIMENSIONS: MILLIMETERS
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MC74VHC541

PACKAGE DIMENSIONS
SOIC-20 WB
DW SUFFIX
CASE 751D-05
ISSUE G

NO
o IR
N 3
4
5

SEATING
PLANE

TES:

. DIMENSIONS ARE IN MILLIMETERS.
. INTERPRET DIMENSIONS AND TOLERANCES

PER ASME Y14.5M, 1994.

. DIMENSIONS D AND E DO NOT INCLUDE MOLD

PROTRUSION.

. MAXIMUM MOLD PROTRUSION 0.15 PER SIDE.
. DIMENSION B DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE PROTRUSION
SHALL BE 0.13 TOTAL IN EXCESS OF B
DIMENSION AT MAXIMUM MATERIAL

CONDITION.
MILLIMETERS
| DM[ MIN | MAX
A | 235 | 265
Al | 010 | 025
B | 035 | 049
C | 023 032
D | 1265 | 12.95
E| 740 760
e 1.27BSC
H | 10.05 | 1055
h | 025 | 075
L | 050 ] 090
0 0°| 70
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