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Hex Inverting Buffer
Hex Non-Inverting Buffer

General Description

The CD4049UBC and CD4050BC hex buffers are mono-
lithic complementary MOS (CMOS) integrated circuits con-
structed with N- and P-channel enhancement mode
transistors. These devices feature logic level conversion
using only one supply voltage (Vpp). The input signal high
level (V|) can exceed the Vpp supply voltage when these
devices are used for logic level conversions. These
devices are intended for use as hex buffers, CMOS to DTL/
TTL converters, or as CMOS current drivers, and at Vpp =
5.0V, they can drive directly two DTL/TTL loads over the
full operating temperature range.

Features

m Wide supply voltage range: 3.0V to 15V

m Direct drive to 2 TTL loads at 5.0V over full temperature
range

m High source and sink current capability

m Special input protection permits input voltages greater
than Vpp

Applications
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CMOS hex inverter/buffer

CMOS to DTL/TTL hex converter

CMOS current “sink” or “source” driver
CMOS HIGH-to-LOW logic level converter

Ordering Code:

Order Number | Package Number Package Description
CD4049UBCM M16A 16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
CD4049UBCN N16E 16-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide
CD4050BCM M16A 16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
CD4050BCN N16E 16-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.

Connection Diagrams

Pin Assignments for DIP

CD4049UBC CD4050BC
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Top View Top View
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Schematic Diagrams
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Absolute Maximum Ratingsote 1)
(Note 2)

-0.5V to +18V
-0.5V to +18V
-0.5V to Vpp + 0.5V
-65°C to +150°C

Supply Voltage (Vpp)

Input Voltage (V)

Voltage at Any Output Pin (Vo)
Storage Temperature Range (Tg)
Power Dissipation (Pp)

Dual-In-Line 700 mW

Small Outline 500 mW
Lead Temperature (T,)

(Soldering, 10 seconds) 260°C

DC Electrical Characteristics (Note 3)

Recommended Operating
Conditions (Note2)

Supply Voltage (Vpp) 3V to 15V
Input Voltage (V) 0V to 15V
Voltage at Any Output Pin (Vour) 0to Vpp

Operating Temperature Range (Tp)

CD4049UBC, CD4050BC -55°C to +125°C
Note 1: “Absolute Maximum Ratings” are those values beyond which the
safety of the device cannot be guaranteed; they are not meant to imply that
the devices should be operated at these limits. The table of “Recom-
mended Operating Conditions” and “Electrical Characteristics” provides
conditions for actual device operation.

Note 2: Vgg = 0V unless otherwise specified.

Symbol Parameter Conditions - ~55C - +25°C _+1250C Units
Min Max Min Typ Max Min Max
Iop Quiescent Device Current Vpp =5V 1.0 0.01 1.0 30
Vpp = 10V 2.0 0.01 2.0 60 HA
Vpp =15V 4.0 0.03 4.0 120
Vo LOW Level Output Voltage Viy =Vpp, V)L =0V,
llol < 1 pA
Vpp =5V 0.05 0 0.05 0.05
Vpp = 10V 0.05 0 0.05 0.05 \
Vpp = 15V 0.05 0 0.05 0.05
Vou HIGH Level Output Voltage Vin =Vpp, ViL =0V,
llol <1 pA
Vpp =5V 4.95 4.95 5 4.95
Vpp =10V 9.95 9.95 10 9.95 \
Vpp = 15V 14.95 14.95 15 14.95
Vi LOW Level Input Voltage llol <1 pA
(CD4050BC Only) Vpp =5V, Vg =0.5V 15 2.25 15 15
Vpp = 10V, Vo =1V 3.0 45 | 3.0 3.0 Y
Vpp =15V, Vg = 1.5V 4.0 6.75 4.0 4.0
Vi LOW Level Input Voltage llol <1 pA
(CD4049UBC Only) Vpp =5V, Vo =4.5V 1.0 15 1.0 1.0
Vpp =10V, Vg =9V 2.0 25 2.0 2.0 \Y
Vpp = 15V, Vg =13.5V 3.0 35 | 3.0 3.0
Vin HIGH Level Input Voltage llol <1 pA
(CD4050BC Only) Vpp =5V, Vg = 4.5V 35 35 2.75 35
Vpp = 10V, Vg =9V 7.0 70 | 55 7.0 \Y
Vpp =15V, Vo =13.5V 11.0 11.0 8.25 11.0
Viy HIGH Level Input Voltage llol <1 pA
(CD4049UBC Only) Vpp =5V, Vg =0.5V 4.0 4.0 35 4.0
Vpp = 10V, Vo =1V 8.0 80 | 75 8.0 Y
Vpp =15V, Vg = 1.5V 12.0 120 | 115 12.0
loL LOW Level Output Current Vin =Vpp, VL =0V
(Note 4) Vpp =5V, Vg = 0.4V 5.6 4.6 5 3.2
Vpp = 10V, Vo =0.5V 12 9.8 12 6.8 mA
Vpp = 15V, Vg = 1.5V 35 29 40 20
lon HIGH Level Output Current Vi =Vpp, V)L =0V
(Note 4) Vpp =5V, Vg = 4.6V -1.3 -1.1 | -16 -0.72
Vpp = 10V, Vg =9.5V -2.6 -22 | -36 -15 mA
Vpp = 15V, Vo = 13.5V -8.0 72 | -12 -5
Iin Input Current Vpp =15V, V|y =0V -0.1 -10° | -0.1 -1.0
Vpp = 15V, V) = 15V 0.1 05| o1 w0 | "

Note 3: Vgg = 0V unless otherwise specified.
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DC Electrical Characteristics (continued)

Note 4: These are peak output current capabilities. Continuous output current is rated at 12 mA maximum. The output current should not be allowed to
exceed this value for extended periods of time. Ig_and |, are tested one output at a time.

AC Electrical Characteristics (note5)

CD4049UBC
Ta =25°C, C =50 pF, R =200k, t, = t; = 20 ns, unless otherwise specified
Symbol Parameter Conditions Min Typ Max Units
tpHL Propagation Delay Time Vpp =5V 30 65
HIGH-to-LOW Level Vpp = 10V 20 40 ns
Vpp = 15V 15 30
tpLH Propagation Delay Time Vpp =5V 45 85
LOW-to-HIGH Level Vpp = 10V 25 45 ns
Vpp = 15V 20 35
tTHL Transition Time Vpp =5V 30 60
HIGH-to-LOW Level Vpp = 10V 20 40 ns
Vpp = 15V 15 30
trLH Transition Time Vpp =5V 60 120
LOW-to-HIGH Level Vpp = 10V 30 55 ns
Vpp = 15V 25 45
Cin Input Capacitance Any Input 15 225 pF
Note 5: AC Parameters are guaranteed by DC correlated testing.
AC Electrical Characteristics (ote )
CD4050BC
Ta =25°C, C_ =50 pF, R_ =200k, t, = t; = 20 ns, unless otherwise specified
Symbol Parameter Conditions Min Typ Max Units
tpHL Propagation Delay Time Vpp =5V 60 110
HIGH-to-LOW Level Vpp = 10V 25 55 ns
Vpp = 15V 20 30
tpLH Propagation Delay Time Vpp =5V 60 120
LOW-to-HIGH Level Vpp = 10V 30 55 ns
Vpp = 15V 25 45
trHL Transition Time Vpp =5V 30 60
HIGH-to-LOW Level Vpp = 10V 20 40 ns
Vpp = 15V 15 30
trn Transition Time Vpp =5V 60 120
LOW-to-HIGH Level Vpp = 10V 30 55 ns
Vpp = 15V 25 45
Cin Input Capacitance Any Input 5 7.5 pF
Note 6: AC Parameters are guaranteed by DC correlated testing.
www.fairchildsemi.com 4
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Switching Time Waveforms
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Vout
CD4043UB

Vout
CD40508

Typical Applications
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In the case of the CD4049UBC the output drive capability increases with increasing input voltage.
E.g., If Vpp; = 10V the CD4049UBC could drive 4 TTL loads.

!
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CD4049UBC « CD4050BC

TYP ALL LEADS

0.004
(0.102)

ALL LEAD TIPS

0.150 —0.157
(3.810—3.988)
000000 . |
(0.254 -0.508)
8° MAX TYP
i ALL LfADS
0.008—-0.010 0.016 —0.050
(0.203 -0.254) ;

(0.406—1.270)

TYP ALL LEADS

Physical Dimensions inches (millimeters) unless otherwise noted

fe—————

0.386 —0.394

(9.804 —10.00)

0.228 —0.244 a0°
(5.791—6.198) TYP
*’QU T 000 4V
LEAD NO.1 12 3 4 5 6 1 8 A
IDENT 0.010 max
(0.253)
0.053 —0.069
(1.346—1.753) 0.004 -0.010
(0.102-0.254)
I |
A 3 I s i -
1 % T PLANE
0.014
— 0.050 0.014—-0.020
l— ————_TYP
(0.356) {.2m) {0.356—0.508)
TYP
0.008
e {0.203) e M16A (REV H)

Package Number M16A

16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
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Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

| 0.740 - 0.780 0,650
18.80- 19.81 0.090
( )~ (2.286)
INDEX
AREA
0.250£0.010

{6.350£0.254)

PIN NO. 1 PIN NO. 1
IDENT IDENT
OPTION 01 OPTION 02 0.065
0.130£0.005 0.060 4° TYP 0.300 - 0.320 (1.651)
I {3.302£0.127) —’1 |$ (ts24) 1" )\ OPTIONAL 4" (7.620-8.128) v
0.145 = 0.200 || ) [ \l
{3.683-5080) | ] f
T — ]
950% 50 -
0.020 | | ]| soct4e TP (g:ggg- 8:%2) s
{@508) | 2250 |
0.125=0.150 0.030%0.015 (7.112)
(3.175-3.810) L T ™ 0.76220.381) MIN
0.014 - 0.023 0.100£0.010 (0.325+0-040
(0356 - 0.584) 0.050 £0.010 (254020.254) 1T =0.015 N16E (REV F)
P {1.270£0.254) P (8.255 *_10'%'3’%)
P )

16-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide
Package Number N16E

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.
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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
body, or (b) support or sustain life, and (c) whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the
user.

device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.
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ON Semiconductor and J are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries.
ON Semiconductor owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent
coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right to make changes without further notice to any products herein.
ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages.
Buyer is responsible for its products and applications using ON Semiconductor products, including compliance with all laws, regulations and safety requirements or standards,
regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters which may be provided in ON Semiconductor data sheets and/or
specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer
application by customer’s technical experts. ON Semiconductor does not convey any license under its patent rights nor the rights of others. ON Semiconductor products are not
designed, intended, or authorized for use as a critical component in life support systems or any FDA Class 3 medical devices or medical devices with a same or similar classification
in a foreign jurisdiction or any devices intended for implantation in the human body. Should Buyer purchase or use ON Semiconductor products for any such unintended or unauthorized
application, Buyer shall indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and
expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such
claim alleges that ON Semiconductor was negligent regarding the design or manufacture of the part. ON Semiconductor is an Equal Opportunity/Affirmative Action Employer. This
literature is subject to all applicable copyright laws and is not for resale in any manner.
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