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CMOS 4-Bit
D-Type Registers

High-Voltage Types (20-Volt Rating)

B CD4076B types are four-bit registers
consisting of D-type Hip-flops that festure
three-state outputs. Data Disable inputs are
provided to control the entry of dafa into
the flip-flops. Wheir both. Data Disable in-
puts are low, data.at the D inputs are loaded
into their respective flip-flops on the next
positive transition of the clock input. Out-
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CD4076B Types

Features:

®  Three-state outputs

@ {nput disabled without gating the clock

® Gated output control lines for

ing or disabling the
Standardized, symmetrical cutput
characteristics

100% tested for quiescent current at 20 V

& Maximum input current of 1 zA at 18 V over
full package temperature range; 100 nA at
18 V and 25°C

= Noise margin over full package temperature
range:

1VatVpp=6V
2VatVpp=10V
25VatVpp=15V

put Disable inputs are also provided. When ® 5V, 10-V, and 15-V parametric ratings
the Output Disable inputs are both low, the B Meets all requirements of JEDEC Tentative
normal logic states of the four outputs are Standard No. 13B, “Standard Specifications 'Ii
available to the load. The outputs are disa- for Description of ‘B’ Series CMOS Davices” &
bled independently of the clock by a high =
logic level at either Output Disable input, g F: T
and present a high impedance. &
o ourpur M —{1® % q
The CD4076B types are supplied in 16-lead DISABLE Jn—{2 i
hermetic dual-in-line ceramic packages at 3 §
(F3A suffix), 16-lead dual-in-line plastic ‘:’; ; =
packages (E suffix), 16-lead small-outline a4 & % i
packages (M, M96, MT, and NSR suffixes), cLotk 7 T
and 16-lead thin shrink small-outline vss —1® Gl T
packages (PW and PWR suffixes). TOP VIEW Wit raswt PAAN-TO-SOUNEE VOLTMIEDS1 =Y (oo
TERMINAL ASSIGNMENT 5= TN oo, (k)
ARBENT THIFES™C T n
RECOMMENDED OPERATING CONDITIONS at Ty = 25°C, Except as Noted. T; :
For maximum reliability, normnal operating conditions should be selected so that [ :
operation is always within the following ranges: = BRI
oy -
CHARACTERISTIC Vop LIMITS UNITS H :
V) Min. Max. ; +
s HiHY
Supply-Voltage Range (For T a=Full Package v g o
Temperature Range} 3 18 ;u HH
5 200 = o e E::ME
Data Setup Time, tg 10 80 - ns AACTEC HN0R IO e szcs-zeem
15 60 -
Fig.2 — Minimum output low (sink)
5 200 - currant charactoristics.
Clock Pulse Width, tyy 10 1od - s ORAIN-TO~ SOURGE VOLTABE (Vpgi—¥
15 80 = -8 - -5 0
5 3 PN s R R
 GATE - 70-SOURCE WOLTAGE 1
Clock Input Frequency, fo 10 de 6 MHz Fyrirhy TR L
15 8 f e __-?
5 - 15 b i
Clock Input Rise or Fall Time, t,CL,11CL 10 = 5 ] HHH @
15 - 5 H B g
5 120 = i T é
Reset Pulse Width, tyy 10 50 - ns -5 v) ]
15 40 = H 3
5 180 - st i iaxzss M
Data Input Disabie Setup Time, tg 10 100 = ns res.rertom
15 70 = Fig.3 — Typical output high (source)
currant characteristics.
Copyright © 2003, Texas Instruments Incorporated
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CD4076B Types

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, (Vpp}

Vollages referenced to Vgg Terminal} ..........oiiiiiiiiiiiiiiiiiiiii e aean : =0.5V to +20V
. -05V1oVpp +0.5V
£10mA

INPUT VOLTAGE RANGE, ALLINPUTS ..
DCINPUT CURRENT, ANY ONE INPUT ..
POWER DISSIPATION PER PAGKAGE (Pp):
ForTp =-559C to +100°C ..
ForTa = +1009C to +1250C.
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

. Derale Linearily at 12mW/°C to 200mW

FOR Ty, =FULL PACKAGE-TEMPERATURE RANGE (All Package Types}. .. 100mW
OPERATING-TEMPERATURE RANGE (Ty). . -559C to +125°C
STORAGE TEMPERATURE RANGE (Tgyg) . . -859C to +150°C
LEAD TEMPERATURE (DURING SOLDEHINGJ!

Atdistance 1/18 + 1/32inch (1.59 £ 0.79mm) from casafor 108mMax ..\.....conrinniinnnnnnnian. +2659C

Lok

DATA

Pyt s \
DISABLE \ e

RESET

Yoo

s0%
e g OUTPUT DISABLE — - Vgs
'eLz LS (S

fa)

@ ouTPUT
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ORAIN-TO-SOURCE VOLTAGE IVpg)—v

T R et
cHEH PR R 1
t 1 7'5
HHHH = o]
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: [ ;
5
3
R
il | :

[UTER

Fig.4 — Minimum output high (source)
current characteristics.

| ANBIENT TEMPERATURE (T4 )=25°C
= patfisc

PROPAGATION DELAY TIME [1p . gy, T 13

4 80 80 0
LOAD CAPACITANCE [C)— pF
szcs-2hI8

an 6 — Typical propagation deiay time
vi. load capacitance {clock to Q)

Q QUTRUT | Vo - X
90% ‘oH
\ outeur
i ooy msul.:{“
YRz "'F Rt i ) *
*
st DATA
chaR, [TESTIVOLT @
" [aTplaT g o (B
L i I,
Teiz |Vss | Voo 9205-20299 DisABLE | 62(iC) s
1PzL ¥ss | VoD
‘ePzH|¥po| VYss (b} DATA %
NG
Fig.5 — Functiona! waveforms for CD40768. *
cuock(T—>=
Truth Table -
DatA
3 2>
Naxt
Dsia Input " Sate
Oisante Dats | Ourput
Ame| Oock 61 G2 | B a
1 « [x x x [}
o a x X X o NC P
o || X x a NC MO
i it o |/ |x | X o NC
= o
el | Zofe m e e T
ﬁsmmm ° M °
[ 1 x x x a NC "’Au. INPUTS PROTECTED BY _——
H m 105 PROTECTION WETWORK
o | T % x x a NC.
AR AR R e When either Outpur Owable M or N 1s hugh, the outputs are ves

disabied (high /mpedante \LIE] NOWwew! WQUENTIEl Opef aLION
of the 11 Hops « not atfected

igh Levet X = Don's Care

ove Level NC * No Changs

Fig.7 — Typical transition time vs.
load capacitance.
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www.sycelectronica.com.ar

9205 - 24808RT

Fig.8 — CD40768 logic disgram.
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INPYTS

o
vss

Fig. 11 — Quiescent device current test circuit,

CD4076B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Ta = 25°C, Input tr,tf = 20 ns,
Cp =50 pF, R =200 k() (Unless otherwise noted)

PDF.js viewer

UNITS

CHARACTERISTIC TEST CONDITIONS LIMITS
Voo
v Min.| Typ. | Max.
PIOpagPl\ﬂl\ Delay Time: 5 300 |600
Clock to Q Oull_)m, IPHL- PLH 10 125 |250
15 90 |180
5 230 [460
Reset, - 1p 10 100 {200
15 75 | 150, 3 B
5 Tisofa0 | ™
3:State Output 1 o1 010 High ¥
Trnpedanioe t : RL=1k82 10 75 (150
PHZ . tPL2 15 60 120
; 5 150 | 300
g;Séag High lmpeda:me [ RL=TkQ 10 75 150
utput, tpzH. PZL 15 g0 |120
’ 5 100 |200
Transition Time, TTHL- 'TLH 10 50 [100 ns
15 40 | 80
5 3 6
Maximum Clock Input Frequency, o 10 G 12 MHz
15 -] 16
. 5 100 | 200
Minimum Clock Pulse Width, tyy 10 50 |100 ns
15 40 | 80
Maximum Clock Input Rise 5 15 - -
or Fall Time, 10 5 - = Hs -
trel el 15 5 = -
5 GO (120
Minimum Reset Pulse With, tyy 0 25 | 50 s
15 20 | 40
5 100 | 200
Minimum Data Setup Time, tg 10 - 40 | 80 ns
15 30 | 60
Minimum Data Input Disable 5 o 90 (180
Setup Time, tg .10 - | 50 |100 ns
15 - | 35| 70
Input Capacitance, C|y Any Input - - 5|75 pF
Voo
Voo
oo
INPUTS outeuTs f
LY
v o mp-_l
o o ot Voo woTE
v - % D — SEaaay,
. Vs s 10 80TH Vg b vsg
- COMMECT ALL UNUSED
woTE : HePTS TO EITHER
Q? vas TEST v commINATION L Vpp OR Vg,

Ve

3-1986

Fig.72 — Input voltage test circuil.

www.sycelectronica.com.ar

Fig. 13 — Input current test eircuit,
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STATIC ELECTRICAL CHARACTERISTICS T I A =
Mcalulugulcyx!cf _:
i H
o Hi
CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) 32 b 2z
CHARACTER- B T aaae!
ISTIC %
1 Vo VIiN |VDD +25 5?
v) (V) | (vy| 55 | 40 | +88 | +125 | Min. | Typ. |Max. ]
QuiescentDevice | - | 05] 58 | 5 [ 5 [ 150 [ 80| — | ooa | 5 3
Current, - Jomfio] 1o 10 [30]30}- Jeeafwo] - H
DD Mo, ~ Joi5] 15| 20 | 20 |eo0o |es0 | -~ | ooa | 20 |-* A : : it
-~ [020[ 207 7100 [ 100 | 3000 [3000] — | 0.08 | 100 T i ] o
SUPPLY VOLTAGE (Vo)
Output Low 04 | 05| 5 | 064 061 042 | 0380851 ] 1 | — MY anm
(S:"kl “C“lgrrent 05 [o10]1w0] 16 |15 [ 11 08 [ 1.3 ]| 286 -
QLo 15 |015] 15 | 42 | 4 28 | 24 |34 | 68 | - Fig.9 — Typical maximum ciock input
Output High 46 |05 5 | -064] 061|042 _036]-051] —1 — | ma frequency vs. supply voltage.
(Source) 25 |05 6| -2 |—18 |13 |-118|—16 [ -32 | -
C‘:g:‘;m 95 |010] 10 |16 |-15 | -1.1 | 08 |13 | 28 | -
) 135 Jois] 15 [ 42 -a |28 | 2434 68 | —
Qutput Voltage: - 05 5 ) 0.05 - 1] 0.05
Low-Level, _ - =
i 0,10] 10 0.05 0 |oo0s z
~ Joas] s 0.05 - 0 _[oos]| 5
Output Voltage: = 05| & 495 495 | 5 = &
c!?":}'e'- - Jo10} 19 9.95 295 | 10 a: i
QH FHn. — 615|185 1495 1495 | 15 | - £
Input Low 05451 - | 5 5 — | = |18 £
Voltage, 1.9 | — |10 3 = 3 £
ViL Max. H
1.5136] - | 15 4 = — 4 :
Input High 05.45| - | 5 35 3 | — | — | V¥ E
Voltage, 1,9 = 10 7 7 = — w0 ' ] [ [ 0°
Viy Min. 15,135 - 15 1 1 — — TNPUT FREQUENCY (1)~ hHz
Input Current - —5
11\ Max. 018 18 [ 0.1 [ 201 | #1 £t - |t 01| wA Fig. 10— Typical dynamic power dissigation
vs. frequency.’
3-State Quiput
Leakage Current| 0,18 (0.18| 18 | 0.4 | 204 | +12 | 12 - +10-4| 204 | pA
IouT Max.
= Dimensions and pad layout for COM0768H
ions in are in and ars
derived from the basic inch dimengions as indicated.
Grid gradustions are in mils (1073 inch).
8977
(1.753 —1.956)
v 3 e
g |
__L L a-i0
- 40102-0.254)
2 — 980
T[2.083—2.286)
; secs-azme
3-197
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PACKAGE OPTION ADDENDUM

28-Aug-2010
PACKAGING INFORMATION
Orderable Device status |1 Package Type Package Pins Package Qty Eco Plan @ Lead/ MSL Peak Temp (3
Drawing Ball Finish
CD4076BE ACTIVE PDIP N 16 25 Pb-Free (RoHS) CUNIPDAU N / A for Pkg Type
CD4076BEE4 ACTIVE PDIP N 16 25 Pb-Free (RoHS) CU NIPDAU N / A for Pkg Type
CD4076BF ACTIVE CDIP J 16 1 TBD Ad2 N / A for Pkg Type
CD4076BF3A ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type
CD4076BM ACTIVE Solc D 16 40 Green (RoHS CU NIPDAU  Level-1-260C-UNLIM
& no Sb/Br)
CD4076BME4 ACTIVE Solc D 16 40 Green (RoHS CU NIPDAU  Level-1-260C-UNLIM
& no Sb/Br)
CD4076BMG4 ACTIVE S0IC D 16 40 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sb/Br)
CD4076BMT ACTIVE solc D 16 250 Green (RoHS CU NIPDAU  Level-1-260C-UNLIM
& no Sb/Br)
CD4076BMTE4 ACTIVE S0IC D 16 250 Green (RoHS CU NIPDAU  Level-1-260C-UNLIM
& no Sb/Br)
CD4076BMTG4 ACTIVE SoIC D 16 250 Green (RoHS CU NIPDAU  Level-1-260C-UNLIM
& no Sb/Br)
CD4076BPW ACTIVE TSSOP PW 16 90 Green (RoHS CUNIPDAU Level-1-260C-UNLIM
& no Sb/Br)
CD4076BPWE4 ACTIVE TSSOP PW 16 90 Green (RoHS CU NIPDAU  Level-1-260C-UNLIM
& no Sb/Br)
CD4076BPWG4 ACTIVE TSSOP PW 16 90 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sb/Br)

M The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.
NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.
OBSOLETE: Tl has discontinued the production of the device.

@ Ecoplan-The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check http://www ti.com/productcontent for the latest availability
information and additional product content details.
TBD: The Pb-Free/Green conversion plan has not been defined

www.sycelectronica.com.ar

Addendum-Page 1
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www ti.com 28-Aug-2010

Pb-Free (RoHS): Tl's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green” to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

@ MSL, Peak Temp. — The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl pari(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF CD4076B, CD4076B-MIL :
« Catalog: CD4076B

« Military: CD4076B-MIL

NOTE: Qualified Version Definitions.

« Catalog - Tl's standard catalog product

« Military - QML certified for Military and Defense Applications

Addendum-Page 2
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J (R—GDIP—Tsx)

14 LEADS SHOWN

CERAMIC DUAL

PDF.js viewer

IN=LINE PACKAGE

e 8
[%ﬁﬁﬁﬁﬁ&

t—— O —P

I8 WO W O W

0.065 (1,65)
0.045 (1,14)

»‘ l— 0.005 (0,13) MIN

0.060 (1,52)
0.015 (0,38)

"| koozs (0,66)

(© 36)
(0100 (2,54)]

0.200 (5 08) MAX

PINS #+
bl 14 16 18 20
0300 | 0300 | 0300 | 0.300
(7.62) | (782) | (762) | (7.62)
BSC Bsc_ | BSC | BSC
8 A 0785 | .840 | 0960 | 1.060
(19.02) | (21,34) | (24,38) | (26.92)
B MN —_ | — | — | —
- 0300 | 0300 | 0310 | 0.300
762 | 762 | 787 | (7:62)
% i 0245 | 0245 | 0220 | 0.245
©22) | 6.22) | (5.59) | (6:22)

Seating Plane

fu

0.130 (3 30) MIN

-t

014 (0,36)
0.008 (0,20)

—]

o

4040083 /F 03/03

NOTES:

All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

Index point is provided on cop for terminal identification only on press ceramic glass frit seal only.
Falls within MIL STD 1835 GDIP1-

A
B.
C. This package is hermetically seoled with a ceramic lid using glass frit.
D
E

T4, GDIP1-T16, GDIP1-T18 and GDIP1-T20.

www.sycelectronica.com.ar
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MECHANICAL DATA

N (R—PDIP—T**)

PLASTIC DUAL—IN—LINE PACKAGE

16 PINS SHOWN
PINS **
<+ A »
DIM 14 16 18 20
g . 77 77 i
L M e e e e aohiaxe | D75 | S | (0920, | 1060

(19.69) | (19,69) | (23,37) | (26,92)

0.260 (6,60 0.745 | 0745 | 0.850 | 0.940
) Wgﬁm) ACMNG ) 1g92) | (18,92) | (21,59) | (23.:88)
A | Ms-oon AA BB AC AD
| e eV e R e = LN | VARIATION
1 8
0.070 (1.76)
0.045 (1,14) Vo
0.045 (1,14) 0.325 (8,26)
— oty 260, Tl S6S i . it 4
r 5050 (0.76) A 0.020 (Tr5‘) MIN 0.300 (7.62)

#

\
I
_—

0.015 (0,38)

— T

\ 0.200 (5,08) MAX
l Seating Plane

t 0.125 (3,18) MIN

T Gauge Plane

0.010 (0,25) NOM

0,100 (2,54)

0.021 (0,53)
1 G015 (0.38) . .
0.010 (0.25)® / \
L4 i
Y ’
14/18 Pin Only
S = / 20 Pin vendor option @
4040049/E  12/2002
NOTES:

A, All lineor dimensions are in inches (millimeters).
B. This drowing is subject to change without notice.

& Folls within JEDEC MS-001, except 18 and 20 pin minimum body length (Dim A)
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.

Q‘TEXAS

INSTRUMENTS
www.ti.cotn

www.sycelectronica.com.ar
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MECHANICAL DATA
D (R-PDSO-G16) PLASTIC SMALL—QUTLINE PACKAGE
. 0.394 (10,00) R
0.386 (9.80)
PN

Pin 1

TAABAAAR

L
iﬂ
| oo
Indsx Area (0,650 (1.27)] J e 258 ES?;

1
1]
1]
1

Gl :

J \
T 0.010 (0,25) Bw”

- D.069 (1,75) Mox 0.004 (0.10)

0.010 (0,25) /,/ 1
0.005 (0,13) "l ; N
\

* . [cx]0.004 (0.10)
Gouge Plane —L —‘- — -
= Seating Plane
T P
-8
0.050 (1,27)
0.016 (0,40)

4040047-5/K 06/10

NOTES: A,
B.

All linear dimensions are in inches (milimeters).

This drowing is subject to change without notice.

Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed .006 (0,15) per end.

& Body width does not include interlead flash. Interlead flash shall not exceed .017 (0,43) per side.

E:

Reference JEDEC MS—-012 variation AC.

www.sycelectronica.com.ar
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LAND PATTERN DATA
D (R-PDSO—-G16) PLASTIC SMALL OUTLINE
ExumpliNE(::r(d:)]_uyout Sten(cl\il\ogp@nn)ings

_.._‘ F—]4x1,27 —— 14x1,27

_ ! 1|
10000080y = 0BB0HA

4,80 4,80

CERRRRER LhBHBA

Example
‘J Non Soldermask Defined Pad Example

Pad Geometry
(See Note C)

Exomple

‘ / Solder Mask Cpening
(See Note E)
— -, 07
All Around
—_—

4211283-4/8 09/10

NOTES: All lineor dimensions are in millimeters.
This drawing is subject te change without notice.

A
B.
C. Publication IPC-7351 is recommended for clternate designs.
D

Loser culting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board ossembly site for stencil design recommendations. Refer to IPC-7525 for other stencil recommendations.

£ Customers should contoct their boord fabrication site for solder maosk tolerances between and cround signal pads.

www.sycelectronica.com.ar
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MTSS001C — JANUARY 1995 — REVISED FEBRUARY 1999
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MECHANICAL DATA

PW (R-PDSO-G*)
14 PINS SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

na:wr--jtﬁﬁHMﬂﬂﬂ

HAAAARA

|

} o)

O
SLLLEL | —

t“— A —p

T
450 6,60
430 620

0,15 NOM

Gage Plane i

Seating Plane i ( ‘ ] I

v

1,20 MAX N
FINS 8 1 16 20 24 28
DIM
A MAX 310 | 510 | 510 | 660 | 7,90 | 980
A MIN 290 | 490 | 480 | 640 | 770 | 960

4040064/F 01/97

NOTES: A

B
C.
D

All linear dimensions are in millimeters.

. This drawing is subject to change without notice.

Body dimensions do not include mold flash or protrusion not to exceed 0,15.

. Falls within JEDEC MO-153

www.sycelectronica.com.ar
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LAND PATTERN DATA

PW (R—PDSO-G16) PLASTIC SMALL OUTLINE

Example Boaord Layout

Stencil Openings
Note D
(Note C) ( )

=— 16x0,30
o ‘—-—'\4X0,65

MHHH%H{T 165LHEFH% VJJ- 130‘65

5,60

QL i

Example
Non Soldermask Defined Pad

i Exomple
! e Pad Geometry
I . (See Note C)
| 2
;/’
/
/ Exomple
| 1,60 Solder Mask Opening
: (See Note E)
\
\ —~—0,07 /
\ All Around /
% ./-
5,

4211284-3/C 11/10
NOTES:

A All linegr dimensions are in millimeters.
B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for clternate designs.
D. Loser cutting opertures with trapezoidal walls and also rounding corners will offer better paste release.

Customers should
contact their board ossembly site for stencil design recommendations. Refer to IPC-7525 for other stencil recommendations.
£ Customers should contoct their boord fabrication site for solder maosk tolerances between and cround signal pads.

www.sycelectronica.com.ar

https://www.alldatasheet.com/datasheet-pdf/view/2158641/SYC/CD4076.html 12/13



6/8/26, 15:53 PDF.js viewer

} sY‘ SEMICONDUCTORES Y COMPONENTES

IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other guality contfrol techniques are used fo the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using Tl components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

Ti does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by Tl regarding third-party products or services does not constitute a license from Tl to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by TI for that product or service voids all
express and any implied warranties for the associated Tl product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

TI products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

TI products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic " Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, Tl will not be responsible for any failure to meet such requirements.
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