
National
Semiconductor

CD4041M/CD4041C Quad True/Complement Buffer

General Description
The CD4041M/CD4041Cisaquadtrue/complement buffer 
consisting of N- and P-channel enhancement mode tran
sistors having low-channel resistance and high current 
(sourcing and sinking) capability. The CD4041 is intended 
for use as a buffer, line driver, or CMOS-to-TTL driver.

All inputs are protected from static discharge by diode 
clamps to VDD and VSs-

Features
■ Wide supply voltage range 3.0 V to 15 V
■ High noise immunity 40% VDD(typ.)
■ True output

High current source and sink capability
8 mA (typ.) @ V0 = 9.5V, VDD = 10V
3.2mA (typ.) @ Vo = 0.4V, VDD = 5V(two TTL loads)

■ Complement output
Medium current source and sink capability 
3.6mA (typ.) @ V0 = 9.5V, VDD = 10V 
1.6mA (typ.) @ Vo = 0.4V, VDD = 5V

Connection Diagram Dual-ln-Line and Flat Package

VDD °IN d0UT d0UT C,n Co u t  Cq u t

Schematic Diagram V DD

1 of 4 Identical Units
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Absolute Maximum Ratings
(Notes 1 and 2)

Recommended Operating Conditions
(Note 2)

V DD Supply Voltage -0 .5 V  to +18V
V||\| Input Voltage -0 .5 V  to V Dd  + 0.5V
Tg Storage Temperature Range -6 5 °C  to +150°C
Pp Package Dissipation 500 mW
T L e a d  Temperature (Soldering, 10 seconds) 300° C

V q d  Supply Voltage 
V||\j Input Voltage 
T /\ Operating Temperature Range 

CD4041M  
CD4041C

3V to 15V 
0V to V p D

—55°C to +125°C  
—40° C to +85° C

DC Electrical Characteristics cD404iM(Note2)

PARAMETER CONDITIONS
-5 5 °  C 25°C 125°C

UNITS
MIN MAX MIN TYP MAX MIN MAX

'DD Quiescent Device Current V DD = 5V 1 0.01 1 - 30 pA
V DD = 10V 2 0.01 2 60 a<a
V DD =  15V 4 0.01 4 120 A«A

VOL Low Level O utput Voltage H 0 l< 1 ju A ,  V | L = 0 V ,V |H  = V DD
V DD = 5V 0.05 0 0.05 0.05 V
v D d = io v 0.05 0 0.05 0.05 V
V DD =  15V 0.05 0 0.05 0.05 V

VOH High Level O utput Voltage |IO I < 1 mA , V | L = 0 V ,V |H  = V DD
V DD = 5V 4.95 4.95 5 4.95 V
v D d  = i o v 9.95 9.95 10 9.95 V

V D D = 15V 14.95 14.95 15 14.95 V

V |L Low Level Input Voltage H o K iA 'A

V d D = 5V, V o  = 0.5V or 4.5V 1.0 2 1.0 1.0 V

V d D =  10V, V o  = 1V or 9V 2.0 4 2.0 2.0 V

V DD = 15V, V o  = 1.5V or 13.5V 3.0 6 3.0 3.0 V

V|H High Level Input Voltage Ho ! <  1 AtA
V d D = 5V, V o  = 0.5V or 4.5V 4.0 4.0 3 4.0 V
V d D = 10V, V o  *  1V or 9V 8.0 8.0 6 8.0 V

V d D =  15V, V q  = 1.5V or 13.5V 12.0 12.0 9 12.0 V

<OL Low Level O utput Current

>on>

True O utput V d D = 5V, V o  = 0.4V 2.1 1.6 3.2 1.2 mA

V q d  = 10V, V o  = 0.5V 6.25 5.0 10 3.5 mA

V d d = 15V, V q  = 1.5V 14 12 24 8 mA

lO L Low Level O utput Current V|H  = V d D
Complement O utput V d D = 5V, V o  = 0.4V 1.0 0.8 1.6 0.55 mA

V q D =  10V, V o  = 0.5V 2.5 2 4.0 1.4 mA

V d D = 15V, V o =  1.5V 5.5 4.5 9.0 3.0 mA

•o h High Level O utput Current V lH  = V d D
True O utput V d d  *  5V, V o  = 4.6V -1 .7 5 -1 .4 -2 .8 - 1.0 mA

V d D =  10V, V o  = 9.5V -5 .0 -4 .0 -8 .0 -2 .8 mA

V d d  = 15V, V o  = 13.5V -1 1 - 9 - 1 8 - 6 mA

•o h High Level O utput Current

>oII_J
>

Complement O utput VDD = 5V, V o  = 4.6V -0 .7 5 -0 .6 -1 .2 -0 .4 mA

v d d  = i o v ,  V o  = 9.5V -2 .2 5 -1 .8 -3 .6 -1 .2 5 mA

V d d  = 15V, V o =  13.5V -4 .8 -4 - 8 -2 .7 mA

• in Input Current v d d  = i s v ,  V | N  = o v -0.1 - 10- 5 -0.1 -1 .0 /uA

V d d  = 15V, V |N  = 15V 0.1 10~5 0.1 1.0 H A

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 tables of "Recommended Operating Conditions" and "Electrical Characteristics" provide 
conditions for actual device operation.
Note 2: Vgg = 0V  unless otherwise specified.
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DC Electrical Characteristics c d 4 0 4 i c  (Note  2 )

PARAMETER CONDITIONS
- 4 0 °  c 25 'C 8 5 °C

UNITS
MIN MAX MIN TYP MAX MIN MAX

' d d Quiescent Device Current V DD =  5V 4 0.01 4 30 pA

v Dd  =  io v 8 0.01 8 60 /iA

V d d = 15V 16 0.01 16 120 pA

VOL Low Level Output Voltage | IO | < 1 aiA , V | l  = 0 V ,V |h = V DD 

V d D =  5V 0.05 0 0.05 0.05 V

v d d  “  10V 0.05 0 0.05 0.05 V

V d d  = 15V 0.05 0 0.05 0.05 V

VOH High Level Output Voltage H0 l< 1 / iA ,  V |L = 0 V ,V |H  =  V DD 

V DD =  5V 4.95 4.95 5 4.95 V

v Dd  = io v 9.95 9.95 10 9.95 V

v Dd  =  15V 14.95 14.95 15 14.95 V

V |L Low Level Input Voltage Ho K I i ua

VDD = 5V, V o  =  0.5V or 4.5V 1.0 2 1.0 1.0 V

V d d  = 10V, V o  -  1V or 9V 2.0 4 2.0 2.0 V

V d d  =  15V, V o  =  1.5V or 13.5V 3.0 6 3.0 3.0 V

V|H High Level Input Voltage n o K I / J A
VDD = 5V, V o  =  0.5V or 4.5V 4.0 4.0 3 4.0 V

V d d  = 10V, V o  = 1V or 9V 8.0 8.0 6 8.0 V

V d d  = 15V, V o  = 1.5V or 13.5V 12.0 12.0 9 12.0 V

•OL Low Level O utput Current

>0ii_i
>

True Output V d d  = 5V, V o  = o .4v 1.7 1.5 3.2 1.2 mA

v d d  = io v ,  Vo  = o .5v 4.9 4.3 10 3.5 mA

v d d  = is v ,  v o  = 1.5V 11 10 24 8 mA

lO L Low Level O utput Current V ih  = v D d

Complement Output V d D = 5V, V o  = 0.4V 0.75 0.68 1.6 0.55 . mA

V d d  = io v ,  V o  = o .5v 2.0 1.8 4.0 1.4 mA

v d d  = i s v , v o  = 1 -5 V 4.4 3.8 9.0 3.0 mA

lOH High Level O utput Current V ih  = v D d

True Output V d d  = 5V, Vo  = 4.6V -1 .5 -1 .3 -2 .8 - 1.0 mA

v d d  = io v ,  v o  = 9.5V -4 .0 -3 .5 - 8 .0 -2.8 mA

V d d  = 15V, V o  = 13.5V -8 .7 -7 .5 -18 -6 mA

lOH High Level O utput Current

>0_i
>

Complement O utput V d d  = 5V, V o  = 4 .6V -0.57 -0 .5 0 - 1.2 -0 .4 mA

v d d  * io v ,  v o  = 9.5V - 1.8 - 1.6 -3 .6 -1 .2 5 mA

V d d  = 15V, V o  = 13.5V -3 .9 -3 .4 - 8.0 -2 .7 mA

I IN Input Current v d d  = i5 v ,  v in  = o v -0 .3 ~10~5 -0 .3 - 1.0 pA

V d d  = 15V, V | m = 15V 0.3 10~5 0.3 1.0 pA

AC Electrical Characteristics t a = 2 5 » c , c l = 5 o p f , r , = 200k, Input tr = tf =  20 ns,
unless otherwise specified

i
PARAMETER CONDITIONS MIN TYP MAX UNITS

tPHL or tpi_H Propagation Delay Time V D D = 5 V 60 120 ns
True O utput v D d  = i o v 35 70 ns

v D d  = 1 5 V 25 50 ns

tPHL ° r  tpLH Propagation Delay Time v D d  = 5 v 75 150 ns
Complement Output v D d = i o v 40 80 ns

v D d  = i s v 30 65 ns

t T H L ° r tTLH O utput Transition Time V  DD = 5 V 55 11 0 ns

True O utput v D d  = i o v 30 60 ns

V D D =  1 5 V 25 50 ns

t T H L o r  t jL H O utput Transition Time v D d  = 5 V 90 180 ns

Complement O utput v D d  = i o v 45 90 ns

v D d  = 1 5 V 35 75 ns

C|N Input Capacitance Any Input 10 15 pF
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Switching Time Waveforms

V|N

v 0UT

COMPLEMEIMT OUTPUT

v 0UT 

TRUE OUTPUT
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