CD4041UB/CD4041UBC

National
Semiconductor

CD4041UB/CD4041UBC

Quad True/Complement Buffer

General Description

The CD4041UB/CD4041UBC is a quad true/complement
buffer consisting of N- and P-channel enhancement mode
transistors 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 Vpp and Vgg.

Features
B Wide supply voltage range
B High noise immunity
m True output
High current source and sink capability
8 mA (typ.) @ Vg = 9.5V, Vpp = 10V
3.2 mA (typ) @ Vo = 0.4V, Vpp = 5V (two TTL loads)
® Complement output
Medium current source and sink capability
3.6 mA (typ) @ Vo = 9.5V, Vpp = 10V
1.6 mA (typ) @ Vo = 0.4V, Vpp = 5V

3.0V o 15V
40% Vpp (typ.)

Connection and Schematic Diagrams

Dual-in-Line Package

1 of 4 Identical Units

Vpp Din Oputr  Dour Cin oot Cour Voo VoD Vop
Iu 13 12 1 10 [] 8
TRUE
INPUT
NP CUTPUT
Vss
vss Vss
Voo
1 2 3 4 5 1 7
Agur  AguT Al Bour  Bput Bin Vss
TL/F/5965-1
COMPLEMENT
auTPuUT
Top View
Order Number CD4041UB*
*Please look into Section 8, Appendix D
for availability of various package types. v
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Absolute Maximum Ratings (Notes 1and2)

If Military/Aerospace specified devices are required,
contact the National Semiconductor Sales Office/

Recommended Operating
Conditions (note 2)

Distributors for avallability and specifications. |S“pp|y Voltage (Vpp) 3Vto 15V

Supply Voltage (Vpp) —0.5Vto +18V gput ‘:_0"319_9 Vin) e . oV to Vpp
erating Te

Input Voltage (Vin) —0.5VtoVpp +0.5V g g T oralre Range T 55°C 10 + 125°C

Storage Temperature Range (Ts) —65°Cto +150°C CD4041UBC —40°C to +85°C

Power Dissipation (Pp)

Dual-In-Line 700 mW
Small Qutline 500 mwW
Lead Temp. (T() (Soldering, 10 sec.) 260°C

DC Electrical Characteristics co4o41uBM (Note 2)

Symbol Parameter Conditions ~55°C +25°C +125°C Units
Min | Max | Min Typ | Max | Min | Max
Ibp Quiescent Device Current | Vpp = 5V 1 0.01 1 30 | pA
Vpp = 10V 2 0.01 2 60 | pA
Vpp = 15V 4 0.01 4 120 | pA
VoL Low Level Output Voltage | |lo| < 1 pA, Vi = OV, Viy = Vpp
Vpp = 5V 0.05 0 |005 005 V
Vpp = 10V 0.05 0 |005 005| V
Vpp = 15V 0.05 0 0.05 005| V
VoH High Level Output Voltage | [lg] < 1 pA, ViL = OV, Viy = Vpp
Vpp = 5V 495 4.95 5 495 v
Vop = 10V 9.95 995 10 9.95 %
Vpp = 15V 14.95 14.95 15 14.95 \
ViL Low Level Input Voltage | |ig| < 1 wA
Vpp = 5V, Vo = 0.5V or 4.5V 1.0 2 1.0 10 | Vv
Vpbp = 10V, Vo = 1Vor 9V 2.0 4 2.0 20| v
Vop = 15V, Vo = 1.5V or 13.5V 3.0 6 3.0 30| Vv
ViH High Level Input Voltage | |lg} < 1pA
Vpp = 5V, Vo = 0.5V or 4.5V 4.0 4.0 3 4.0 v
Vpp = 10V, Vg = 1Vor9v 8.0 8.0 6 8.0 \'
Vpp = 15V, Vo = 1.5Vor13.5v | 12.0 12.0 9 12,0 v
loL Low Level Output Current |V)_ = QV
True Output Vop = 5V, Vg = 0.4V 2.1 16 | 3.2 1.2 mA
(Note 3} Vpp = 10V, Vg = 0.5V 6.25 5.0 10 3.5 mA
Vpp = 15V, Vo = 1.5V 14 12 24 8 mA
loL Low Level Output Current | V|4 = Vpp
Complement Output Vpp = 5V, Vo = 0.4V 1.0 0.8 186 0.55 mA
(Note 3) Vpp = 10V, Vo = 0.5V 25 2 4.0 1.4 mA
Vpp = 15V, Vg = 1.6V 5.5 45 | 9.0 3.0 mA
lon High Level Output Current | Vi = Vpp
True Output Vpp = 5V, Vg = 4.6V -1.75 -14| -28 -1.0 mA
(Note 3) Vpp = 10V, Vo = 9.5V -5.0 —4 1 —80 —-2.8 mA
Vpp = 15V, Vg = 13.5V -11 -9 | —18 -6 mA
loH High Level Output Current | V| = OV
Complement Output Vpp = 5V, Vg = 4.6V —0.75 -06] —-1.2 -0.4 mA
(Note 3) Vpp = 10V, Vg = 9.5V —2.25 —18| —36 —1.25 mA
Vpp = 15V, Vg = 135V —-4.8 -4 | -8 —2.7 mA
N Input Current Vpp = 15V, V|N = OV -0.1 —10-5| —0.1 —1.0| pA
Vpp = 15V, V|y = 15V 0.1 10-5 | 01 1.0 | nA

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 Characleristics” provide conditions for actual device
operation.

Note 2 Vgg = OV unless otherwise specified.
Note 3: IgHy and Ip|_ are tested one output at a time.
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CD4041UB/CD4041UBC

DC Electrical Characteristics cp4c41UBC (Note 2)

Symbol Parameter Conditions —40C +25°C +85C  |units
Min | Max | Min Typ | Max | Min | Max
lop Quiescent Device Current | Vpp = 5V 4 0.01 4 30 | pA
Vpp = 10V 8 0.01 8 60 | mA
Vpp = 15V 16 0.01 16 120 | pA
VoL Low Level Output Voltage | [ig| < 1 pA, ViL = OV, Vi4 = Vpp
Vpp = 5V 0.05 0 0.05 005| V
Vpp = 10V 0.05 0 |o0.05 0.05| V
Vpp = 15V 0.05 0 0.05 005} V
VoH High Level Output Voltage ||0| <1pA V)L =0V,Viy= Vpp
Vpp = 5V 4.95 4.95 5 4.95 v
Vpp = 10V 9.95 9.95 10 9.95 v
Vpp = 15V 14.95 1495 | 15 14.95 v
Vi Low Level Input Voltage | |Ig] < 1 pA
Vpp = 5V, Vo = 0.5V or 4.5V 1.0 2 1.0 104{ V
Vpp = 10V, Vo = 1V orav 2.0 4 20 2.0 \
Vpp = 15V, Vp = 1.5V or 13.5V 3.0 6 3.0 3.0 v
ViH High Level Input Voltage | |ig| < 1A
Vop = 5V, Vp = 0.5V or 4.5V 4.0 4.0 3 4.0 v
Vpp = 10V, Vg = 1Vorgv 8.0 8.0 6 8.0 \
Vobp = 15V, Vo = 1.5Vor 135V | 12,0 12.0 9 12.0 v
loL Low Level Output Current |V;_ = 0V
True Output Vop = 5V, Vp = 0.4V 1.7 1.5 3.2 1.2 mA
(Note 3) Vpbp = 10V, Vg = 0.5V 4.9 4.3 10 3.5 mA
Vpp = 15V, Vg = 1.5V 11 10 24 8 mA
loL Low Level Qutput Current | Vi = Vpp
Complement Output Vpbp = 5V, Vg = 0.4V 0.75 0.68 1.6 0.55 mA
(Note 3) Vpp = 10V, Vo = 0.5V 2.0 1.8 4.0 1.4 mA
Vop = 15V, Vg = 1.5V 4.4 3.8 9.0 3.0 mA
loH High Level Output Current | Vi = Vpp
True Output Vop = 5V, Vo = 4.6V -1.5 -13| —28 -1.0 mA
(Note 3) Vpp = 10V, Vg = 9.5V -4.0 -35! —-8.0 —-28 mA
Vpp = 15V, Vg = 135V —-8.7 -75} —18 -6 mA
loH High Level Output Current | V). = OV
Complement Output Vpp = 5V, Vg = 4.6V —0.57 —050| —1.2 —04 mA
(Note 3) Vpp = 10V, Vg = 9.5V -1.8 ~16| —36 -1.25 mA
Vpp = 15V, Vg = 13.5V ~3.9 —-34| —80 -27 mA
N Input Current Vpp = 15V, Vjy = OV -0.3 —-10-5| -0.3 —-1.0| pA
Vpp = 15V, VN = 15V 0.3 10-5 | 0.3 1.0 | pA
AC Electrical Characteristics*
Ta = 25°C, G = 50 pF, R, = 200k, Input t, = t; = 20 ns, unless otherwise specified
Symbol Parameter Conditions Min Typ Max Units
teHL: tPLH Propagation Delay Time Vpp = 5V 60 120 ns
True Output Vpp = 10V 35 70 ns
Vpp = 15V 25 50 ns
tPHL tPLH Propagation Delay Time Vpp = 5V 75 150 ns
Complement Output Vpp = 10V 40 80 ns
Vpp = 15V 30 65 ns
tTHL tTLH Output Transition Time Vpp = 5V 55 110 ns
True Output Vpp = 10V 30 60 ns
Vpp = 15V 25 50 ns
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AC Electrical Characteristics* continueq)

Ta = 25°C, C|_ = 50 pF, R = 200k, Input t; = t = 20 ns, unless otherwise specified

Symbol Parameter Conditions Min Typ Max Units
tTHL TR Output Transition Time Vpp = 5V 90 180 ns
Complement Output Vpp = 10V 45 90 ns
Vpp = 15V 35 75 ns
Cin Input Capacitance Any Input 10 15 pF

*AC Parameters are guaranteed by DC correlated testing.

Note 1: “Absolute Maximum Ratings” are those vaiues 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 = OV unless otherwise specified.
Note 3: oy and I are tested one output at a time.

Switching Time Waveforms
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