Tab: 835-12 Number: CD4050-AX-LJ-D0O61EN

ll Wuxi I-CORE Electronics Co., Ltd.

CD4050
Hex Non-inverting Buffers

Product  Specification

Specification Revision History:

Version Date Description
2022-06-A1 2022-06 New

Address:Building B4,NO.777 Jianzhu Road,Binhu District,Wuxi City,Jiangsu Province |
http://www.i-core. cn P.C.: 214072 VER: 2022-06-Al



ll Wuxi I-CORE Electronics Co., Ltd.

Tab: 835-12 Number: CD4050-AX-LJ-D0O61EN

Contents

(I C - LT = Ll B LT Tod ] o) 1] o OO RSOURU PRSPPI 1
2. Block Diagram And Pin DeSCHIPLION ......cooiiiiiiieiiiieieese et 2
0 N = (o Tox 1 T To ] = o USSR 2
2.2+ PN CONTIQUILIONS. ......etiitieeiecie sttt sttt st et e st besreesaesbesbeeneeeesbesbeenennrennens 2
2 NN T I TS T o o TSP 3
31 EIECHIICAl PAFAMETET ..ottt bbbt b e b bbb 3
3.1, AbSOlUte MaXimUM RELINGS. . ..coveiteieiieiterieiee ettt f bbbt st sb e et see b 3
3.2. Recommended Operating CONUITIONS ..........coveiiirierieiiise et 4
3.3\ EIECtriCal CharaCteriStICS ... o viuiitirieieisteste sttt st bttt sb e s bbbt s bbb 4

K T A B T O o T T (=1 1 ok S O O S PP 4

K AN B T O O g T T (=1 1 [ oF I OSSO 5

303,31 AC CAraCTEIISTICS .....eveteeeieetesie e esie bbbttt bbb bbbttt sb b et b e b e 6

A TESTING CHFCUIT ...ttt ettt bbbt bbb h bbb e e e bt sb e b e e bttt b b et et e b b n e 6
O R AN G = 1 o O T (o 1| S 6
4.2 AC TeStNG WAVETOIMS.......oiieiiicce sttt ettt steene e benresneenee e e 7
4,37 IMEASUIEMENT POINTS ... ittt sttt b ra e sd e bbbttt sbe et esbesbe b e ebenbe b ens 7
A\ TESEDALA ..ottt e 7
51 Package INfOrMAatiON ..ottt bttt ettt 8
LT RN D 11 OSSR 8
LT T | o 1 RS SRRPI 9
LT TN 1S ] SRRSO 10
B+ STAtEMENTS ANG NOTES .......oitiiiiiiietre bbbt b et b e bbbt b e b et st nbe b 11
6.1. The name and content of Hazardous substances or Elements in the product.............cccccoveninenee 11
TN [0 =2 ST VPSPPI 11

Address:Building B4,NO.777 Jianzhu Road,Binhu District,Wuxi City,Jiangsu Province ]

http://www.i-core. cn P.C.: 214072 VER: 2022-06-Al



ll Wuxi I-CORE Electronics Co., Ltd.

Tab: 835-12 Number: CD4050-AX-LJ-D0O61EN

1. General Description

The CD4050 provides six non-inverting buffers with high current output capability suitable for driving
TTL or high capacitive loads. Since input voltages in excess of the buffers’ supply voltage are permitted,
the buffers may also be used to convert logic levels of up to 15 V to standard TTL levels.

It operates over a recommended Vpp power supply range of 3V to 15V referenced to Vss (usually ground).
Unused inputs must be connected to Vpp, Vss, Or another input.

Features:

® Wide supply voltage range from 3V to 15V

Accepts input voltages in excess of the supply voltage
5V, 10V, and 15V parametric ratings

Specified from -40°C to +105°C

Packaging information: DIP16/SOP16/TSSOP16

Ordering Information:
Tube packing specifications:

Packaging | Marking | Tube | Boxed tube Boxed

Part number ; - .
form code guantity quantity quantity

Notes

Dimensions of

25 40 1000 plastic enclosure:
D4050DA16.TB DIP1 D4
CD4050 6 6 CDA4050 PCS/tube tube/box PCS/box 19.0mm>6.4mm

Pin spacing:2.54mm

Dimensions of

50 200 10000 plastic enclosure:
CD4050SAL6.TB SOP16 D400 PCS/tube tube/box PCS/box | 10.0mm>3.9mm

Pin spacing:1.27mm

Dimensions of

CD4050TA16.TB | TSSOP16 | CD4050 | 96 200 19200 | plastic enclosure:
PCS/tube | tube/box PCS/box | 5.0mm>4.4mm

Pin spacing:0.65mm

Reel packing specifications:

Packaging Marking Reel Boxed reel

. . Notes
form code quantity quantity

Part number

Dimensions of plastic

CD4050SA16.TR SOP16 CD4050 4000PCS/reel | 8000PCS/box enclosure:
10.0mm>3.9mm

Pin spacing:1.27mm

Dimensions of plastic

CD4050TA16.TR TSSOP16 CD4050 5000PCS/reel | 10000PCS/box enclosure:
5.0mm>4.4mm

Pin spacing:0.65mm

Note: If the physical information is inconsistent with the ordering information, please refer to the actual
product.
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2~ Block Diagram And Pin Description
2.1, Block Diagram

3 1A 1Y 2
5 2A 2Y 4
7 3A 3Y 6
9 4A 4y 10
11 SA SY 12
14 6A oY 15

Figure 1. Logic symbol

Figure 2. Logic diagram for one gate

input g

e
[—

VSS
Figure 3. Input protection circuit

2.2 Pin Configurations

Voo [ 1] 16] n.c.
1Y [ 2] [15] 6Y
1A [3] 14] 6A
2Y [ 4] [13] n.c.
2A [ 5] [12] 5Y
3Y [6] [11] 5A
3A[7] 10] 4Y
Vss [ 8] (9] 4A
Address:Building B4,NO.777 Jianzhu Road,Binhu District,Wuxi City,Jiangsu Province 2
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2.3, Pin Description

Pin No. Pin Name Description
1 Vop supply voltage
2 1Y output
3 1A input
4 2Y output
5 2A input
6 3Y output
7 3A input
8 Vss ground supply voltage
9 4A input
10 4Y output
11 5A input
12 5Y output
13 n.c. not connected
14 6A input
15 6Y output
16 n.c. not connected
3. Electrical Parameter
3.1, Absolute Maximum Ratings
Parameter Symbol Conditions Min. Max. Unit
supply voltage Vop - -0.5 +18 \Y
input clamping current 1% V,<-0.5V -10 - mA
input voltage V, - -0.5 +18 \Y/
output clamping current lok Vo<-0.5V or Vo>Vpp+0.5V - +0 mA
input/output current lio - - 10 mA
supply current Ibp - - 50 mA
storage temperature Tstg - -65 +150 C
. DIP 245 C
soldering temperature T 10s SOP/TSSOP 260 0
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3.2. Recommended Operating Conditions

Parameter Symbol Conditions Min. Typ. Max. Unit
supply voltage Vop - 3 - 15 \Y/
input voltage V| - 0 - 15 \Y/
ambient temperature Tamb - -40 - +105 C
) tt iti A VDD=5V - - 3.75 US/V
input transition rise — - i
and fall rate AtY/AV Vpp=10V 0.5 us/V
VDD=15V - - 0.08 us/V
3.3+ Electrical Characteristics
3.3.1. DC Characteristics 1
(Tamp=25"C, voltages are referenced to Vss (ground=0V), unless otherwise specified)
Conditions (V) Tamp=25TC .
P t Symbol - Unit
arameter | >ymboo Vo Vin Voo Min. | Typ. | Max. |
- 0,5 5 - - 4 UA
supply current oo - 0,10 10 - - 8 UuA
- 0,15 15 - - 16 UA
L OWelevel 0.4 0,5 5 2.9 - - mA
“leve lov 0.5 0,10 10 10 - - mA
output current
15 0,15 15 20 - - mA
4.6 0,5 5 - - -0.44 mA
HIGH-level | 25 0,5 5 - - -14 mA
output current o 9.5 0, 10 10 - - -1.1 mA
135 0,15 15 - - -3.0 mA
level - 0,5 5 - - 0.05 \Y/
LOW-leve VoL - 0, 10 10 - - 0.05 i
output voltage
- 0,15 15 - - 0.05 \Y/
HIGH-level - 0,5 5 4.95 - - \Y/
-leve
output voltage Vo - o1 i 2.95 - - v
- 0,15 15 14.95 - - \Y/
- 05,45 - 5 - - 15 \Y/
LOWERE Vi 1,9 - 10 - - 3 v
input voltage
15,135 - 15 - - 4 \Y/
LG el 0.5,4.5 - 5 35 - - \Y/
. -leve Vin 1,9 - 10 7 - - V;
input voltage
15,135 - 15 11 - - Vv
input leakage I i 0,15 15 i i 403 | uA
current
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3.3.2. DC Characteristics 2
(Tamp=-40°C to +105°C, voltages are referenced to Vss (ground=0V), unless otherwise specified)

Conditions (V) Tamp=-40C Tamp=+105C .
Parameter | Symbol - Vin Voo | Min. | Max. | Min. | Max. | °™
- 0,5 5 - 4 - 30 uA
supply current Ibp - 0,10 10 - 8 - 60 UA
- 0,15 15 - 16 - 120 uA
LOW-level 0.4 0,5 5 35 - 2.3 - mA
-leve
output current loL 0.5 0,10 10 12 - 8 - mA
15 0, 15 15 24 - 16 - mA
4.6 0,5 5 - -0.52 - -0.36 | mA
HIGH-level | 2.5 0,5 5 - -1.7 - -1.1 mA
output current o 9.5 0, 10 10 - -1.3 - 09 | mA
13.5 0,15 15 - -3.6 - -2.4 mA
vl - 0,5 5 - 0.05 - 0.05 \V
LOW-leve VoL - 0, 10 10 - o005 | - o005 | Vv
output voltage
- 0,15 15 - 0.05 - 0.05 \V
- 0,5 5 4,95 - 4,95 - \V
HIGH-level Von - 0,10 10 9.95 \ 9.95 - V;
output voltage
- 0,15 15 14.95 - 14.95 - \V
0.5,45 - 5 - 15 - 15 \V
LOW-level Vi 19 | 10 - 3 - 3 Y,
input voltage
15,135 - 15 - 4 - 4 \V
0.5,45 - 5 35 - 35 - \V
HIGH-level Vi 19 - 10 7 - 7 - Vv
input voltage
15,135 - 15 11 - 11 - \V
input leakage I \ 0,15 15 - w3 - | 0| uA
current
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3.3.3. AC Characteristics
(Tamp=25C, Vss=0V, unless otherwise specified)

Parameter Symbol Conditions Vb Min. Typ. Max. Unit

HIGH to LOW AtonY > - 35 70 ns

0 nAtonY;
propagation delay tor see Figure 5 10 20 35 ns
15 - 15 30 ns
LOW to HIGH AtonY > - 5 | 110 | ns

0 nAtonY;
propagation delay toLH see Figure 5 10 - 25 55 ns
15 - 20 40 ns
HIGH to LOW > - 25 g ns

0 .
output transition time tre see Figure 5 10 - 10 20 ns
15 - 7 14 ns
LOW to HIGH 5 - 60 120 ns
output transition time trim see Figure 5 10 - 30 60 ns
15 - 20 40 ns
4. Testing Circuit
4.1, AC Testing Circuit
VDD
VI Vo
G
I DUT

C

) l
Definitions test circuit:

C_=Load capacitance including jig and probe capacitance.
Rr=Termination resistance should be equal to output impedance Z, of the pulse generator.
Figure 4. Test circuit for measuring switching times
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4.2, AC Testing Waveforms

1 ‘
Vi 90%
input Vm
0
ov 22
-~ tp trHL
Von 90%
output HVm
10%-
VoL .
—» trim trhL
Figure 5. Input to output propagation delays
4.3, Measurement Points
Input Output
Vm Vi Vm
0.5%Vpp 0V to Vpp 0.5%Vpp
4.4, Test Data
Supply voltage Input Load
Vpp Vi Vm tr, t; C.
5V to 15V Vop 0.5%V, <20ns 50pF
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5. Package Information
5.1. DIP16

el
D
) Bl
Dimensions (mm)
Symbol -
y Min. Max.
A2 3.20 3.60
Al 0.51 —

A 3.60 5.33
L 3.00 3.60
b 0.36 0.56

Bl 1.52
D 18.80 19.94
El 6.20 6.60

2.54
(3 0.20 0.36
eB 7.62 9.30
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5.2, SOP16

o D -

[ i
i 1 f

1AABAEARBA

HHHHEEHHH

¢

Dimensions (mm)

Symbol Min. Max.
Al 0.10 0.25
A2 1.25 1.55

b 0.33 0.51
c 0.19 0.25
D 9.50 10.10
E 5.80 6.30
El 3.70 4.10
e 1.27

0.35 0.89

0 0° 8°
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5.3, TSSOP16

100

=il

- -

1T 1]
I

‘
:

ol Il
Dimensions (mm)

Symbol Min. Max.
A — 1.20
Al 0.05 0.15
A2 0.80 1.05
b 0.19 0.30
c 0.09 0.20
D 4.90 5.10
El 4.30 4.50
E 6.20 6.60
e 0.65
L 0.45 0.75
0 0° 8°
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6. Statements And Notes
6.1. The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements
Cadm
Mercur | Hexaval Polybro .
Lead . Butylbe .
and y and ;l#]rg ent Polybro | minate | Dibutyl nzyl Ellﬁeit Diisobu
Part name mercur .| chromiu | minated | d phthala phthala y tyl
lead cadmi ; i te yl
y m biphenyl | biphen te hthal phthala
compou | compo | UM compoun| s yl phthala |
nds unds comp = g ethers te
ounds
Lead
O o o) o o o o o o o
frame
Plastic
. [} (@] [0} (@] @] (@] (@] o O o
resin
Chip o o o o o o o o o o
The lead o o o o o o o o o o
Plastic
sheet o o o o o o o o o o
installed
o: Indicates that the content of hazardous substances or elements in the detection limit
explanatio of the following the SJ/T11363-2006 standard.
n x: Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006
Standard limit requirements.
6.2. Notes

We Recommend you to read this chapter carefully before using this product.

The information in this chapter is provided for reference only and i-Core disclaims any express or implied
warranties, including but not limited to applicability, special application or non-infringement of third party
rights.

This product is not suitable for critical equipment such as life-saving, life-sustaining or safety equipment.
It is also not suitable for applications that may result in personal injury, death, or serious property or
environmental damage due to product malfunction or failure. 1-Core will not be liable for any damages
incurred by the customers at their own risk for such applications.

The customer is responsible for conducting all necessary tests i-Core’s application to avoid failure in the
application or the application of the customer’ s third party users. I-Core does not accept any liability.

The Company reserves the right to change or improve the information published in this chapter at any time.
The information in this chapter are subject to change without notice. We recommend the customer to
consult our sales staff before purchasing.

Please obtain related materials form i-Core’s regular channels and we are not responsible for its content if
it is provided by sources other than our company.

In case of any conflict between the Chinese and English version, the version is subject to the Chinese one.
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