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CD40109B Types

CMOS Quad Low-to-High
Voltage Level Shifter reswres:
. -
High-Voltage Types (20.Volt Rating)  * Inremdene of over sl soencs “
8 CD401098 contains four low-to- signats can excesd both Ve and Vpp .
high-voitage level-shifting circuits. Each cir- # Up and down level-shifting capability
cuit will shift a low-voltsge digital-logic ® Three-state outputs with seperate enable controls
input signal (A, B, C, D) with logical 1 = Ve % Standardized, symmetrical output cheracteristics NABLE A
and logical 0 = Vgg to & higher-voltage out- ,
put signel (€, F, G, H) with logical 1 = VoD = 100% testad for quiescent current at 20 V s2ce-tder
and logical 0 = Vgg. ® Maximum input currentof 1 At 18V
over full package-temperature range; FUNCTIONAL DIAGRAM
The CD40109, unlike other low-to-high 100 nA at 18 V and 25°C 11 of &4 wnits)
level-shifting circuits, does not require the & Noise margin {full package-temperature
presence of the high-voltage supply (V  pp) range}
before the application of either the =1VatVcc=5V,Vpp=10V
low-voltage supply (V ¢c) or the input =2VatVec=10V,Vpp=15V
signals. There are no restrictions on the 8 5.V, 10-V, and 15-V parametric ratings
sequence of application of V. pp, Vg, or the ® Meots all requirements of JEDEC Tentative
input signals. In addition, with one Standard No. 138, “Standard Specifications
exception there are no restrictions on the for Description of ‘B’ Series CMOS Devices”
relative magnitudes of the supply voltages RECOMMENDED OPERATING CONDITIONS
or input signals within the device maximum For maximum relisbility, nominal operating conditions should be selected
ratings, provided that the input signal $0 that aperation is always within the following ranges:
swings between V gg and at least 0.7 V ¢¢;
Ve may exceed V pp, and inputsignals may CHARACTERISTIC LTS UNITS
exceed V cc and Vpp. When operated in the MIN. MAX.
mode V cc > Vpp, the CD40109 will operate Supply-Voltage Range (For Tp =
as a high-to-low level-shifter. Full Package Temperature Range) 3 18 v
The CD40109 also features individual three-
state output capability., A low level on any
of the separately enabled three-state output MAXIMUM RATINGS, Absolute-Maximum Values:
controls produces a high-impedance:state in DC SUPPLY-VOLTAGE RANGE, (Vpp)
the corresponding output. Voltages referencedtoVggTerminal) .......cccviiiiiiirnirenieiiaenennan -0.5Vio +20V
) L OUTPUT VOLTAGE RANGE, ALL OUTPUTS  ...........cu... -0.5VtoVpp +0.5V
The CD40109B-Series types are supplied in DC INPUT CURRENT, ANY ONEINPUT .. .0 ettiiiniineetereeaaiaeee e rnnnnaenis +10mA
16-lead ceramic  dual-in-line  packages POWER DISSIPATION PER PACKAGE PpX
(F3A suffix), 16-lead dualin-ine plastic FOrTA= -B50C 10 F1000C ... veureireanneeeniennrrenneranneeesnseninn Creeereans 500mW
packages (E suffix), 16-lead small-outline ForTaA=+1000C10+1250C ....covnnnrrernnnnnnnn. Derate Linearity-at 12mW/0C io 200mW
packages (NSR SUfﬁX), and 16-lead thin shrink DEVICE DISSIPATION PER OUTPUT TRANSISTOR
small-outline packages (PW and PWR suffixes). FOR Ta = FULL PACKAGE-TEMPERATURE RANGE (All Package Types).. .... vereee. 100MW
OPERATING-TEMPERATURE RANGE (TA) +.vvioiiiiinnrnievenrnnnrannnns -5659C to +125°C
Applications: Sﬁgﬁgﬁ;iﬁ:ﬁ:‘ét{gf’;ag%oq BDtE:mNG) ............................. -65°C to +150°C
. m' "‘m' ° ":::"i':mo:::':' d"i" rm" m’"” Atdistance 1/16  1/32inch (1.5 & 0.70mm)from case for 108 MAX « ...nv.neesns.. +2650C
bussing
@ Jsolation of logic subsystems using separ- Vee Yoo
ate power suppliss from supply sequenc-
ing, supply loss and supply regulation 7 Yoo
considlerations * LEVEL —D:_\:J
" O SHIFTER .
3(6,10, 141 €
TRUTH TABLE j—c
a(5,1L,13)
Im’ A OUTPUTS * LEVEL :}
ENABLE :uuu:!.: 1_(55' SHIFTER
AgcDd | AscD EF.G.H ™ voo s
) 1 ) . =l
7 7 T ¥ oot ot Ves'®
x o z 920829448
LOGIC 0= LOW(Vgg) X = DONT CARE Z = HIGH IMPEDANCE Vgs

LOGIC 1 = Vi st INPUTS and Vpp st OUTPUTS

Fig. 1 — CD401098B iogic diagram {1 of 4 units).
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CD40109B Types

STATIC ELECTRICAL CHARACTERISTICS

-Im‘l“
1
) CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) =3 1 $ H
CHARACTER- X TE-TO-SOURCE VOLTAGE (Vg* 15 ¥
ISTIC . UNITS| |& j{: S
Vo |ViN |VpD - , i
V) wv) || -55 | -40 +85 +125 | Min. | Typ.. | Max. 2
- - H
Quiescent Device - 05| 5 t 1 30 30 - 0.02 1 f oy
Current, - Joa0] w0 | 2 2 | 60 | 60| - Joo2] 2} 3,
DD Max. Z 1615 5| a | 4 | 120 | 120] - | 002 £
- 0,201 20 20 20 600 600 — -| -0.04 { 20 : : !
Qutput Low . 0.4 | 0,5 5 0.64 | 0.61 0.42 0.36 4 0.51 1 T nmu-vo—soun':z vmr;etjtvogamv R
(Sink} Current 0.5 010]| 10| 1.6 | 1.5 1.1 09 ! 13 | =286 e Fio.2 - Typjcel ow eink/
. ) 0.2 — Tyai : ;
oL Min. 15 |015| 15 | 42 | a4 | 28 | 24 |34 | 68 | - | Ll i
Output High a6 | 05| 5 |-064|-061]-042]-036]-051| -1 - rmA - _
{Source) 256 |os|[ 5 | -2 [-18{-13 }-1156]-16 | -32 | - T TR TS T T
Curvent, 95 |010] 10 [-16 |15 |—11 |08 [-13[-26 | - HEE
loH Min. E
135 |015{ 15 |-42 | -4 | -28 | -24 |-34 | -68. | - 'l'd
Qutput Voltage: — 05 5 0.05 - 0. {0.05 Eu e NOLTAGE (V5915 v L1
Low-Level, ~ 0.10] 10 0.05 — o Yo g2 ”
VoL Max. : ‘ 5 H
- 0,15 15 0.05 - 0 0.0 v F i
Output Voltage: - - 05| 6] . 4.95 495 | 5 - g'"____ = s
High-Level, -~ |o0a0] 10 9.95 995 ] 10..[ - 2 oA
VoH Min. ~ [o7s] 15 14:95 405 15 | - E L H ;
input Current” ) . R Y N HH H Hi
1IN Max. 0.18 1? 0.1 | 0.1 ) 1 S ) 0 20T [ uA ORAW~TO~ SCURCE. YOLTAGE Vo)
3-State Output ' sl - Fig.3 — Minimum output low (sink)
Leakage Current 10,18 | 18 | t04 | 0.4 +12 #12 | — {x107%]| x04 | pA current charscteristics.
louT Max. ’
Vo Vce VDb . ) . ORAN~TO-SOUROE VOLTASE (Vpg)—V
v | v v ‘ ¥ NI N -
gt Low 19 |50 15 - |- | S e Yo 1
Vi1 Max. 15,136 10 | 15 3 -~ - 3 B T T HH o 5
— - v g i i
Input High 1,9 5 | 10 3.5 36 | — | = H .'i
"Voltage, 15,1356} 10 | 15 7 7 = -1 : i 20}
ViH Min. : S . L - Hi g
- i s o
H H 3
hassascesasnoan:
- . . 20~ 1IT0RS
Fig.4 — Typical cutput high (source).
DRAIN-TO-S0URCE VOLTAGE [Vipg)—V .
-0 -3 ] : annsunsesnar
L PR 3 ! ) .qmﬁ##;
T 3 -é i
™ 2 : i
- g L 4128
~lovePr: ° ! ) ece10V,vgn" 16¥
THHH ¢ & . saie !
f 3 . i ,. : it
-18 v § gﬂ ""'ﬁ
5 : i
8| HHH i
0 $0 ) - 00 - - - [- G 20 X 40 5 % T 8 3 00
o2cTaReHINg LOAD CAPACITANCE () }—»F [ LOAD CAPACITANCE (CLI—DF’“.-:.“'
Fig.§5 — Minimum output high fsource)- Fig.6 — Typical transition time 8% 8 function Fig.7 — Typical high-to-low propagation deiay time
carmntcham@crisrim. of load capacitancs. . 8% a3 fi jon of load capacitance.
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CD40109B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Ty = 259C, Input t,. t¢ = 20 ns,
CL =50 pF, R|_= 200 kQ2 unless otherwise specified

2 [AMBIENT TEMPERATURE (T, 1= 28

s

&

Fha - 8V.Vop! =z
i ‘ i
> peesp It
Jw@ s

3

g nn

. 2 X
5 H i

0 0 80 80 00

Ssnsannii)
20 30 40 S50 e
LOAD CAPACITANCE (6} — pF

BRCH-29440

Fig.8 — Typical low-to-high propagation delay time
as a function of load capacitance.

Yee
VN f
< YRWTCH

! Yoo
Vout 0%

Vss

:
ENABLE=Vee

* ;
VawiTen® INPUT VOLTAGE AT
WAL OUTPUT LEVEL IS

50% OF Vpp- Yss

INPUT SWITCHING VOLTAGE {VgwiToH)—V

CcH SHIFTING | Vee | Vop _LIMITS
ARACTERISTIC MODE W | v Tve T Wan | UNITS
Propagation Delay — Data Input 5 10 300 600
to Output: ) L—H 5 15 220 440
10 15 ’
High-to-Low Level, tpyy 180 } 360 ns
10 5 250 500-
H-L 15 5 250 500
15 10 120 240 |
5 10 130 260
L-H 5 15 120 240
N Hich Level 10 15 70 140
ow-t0-HIgl evel, tPLH 10 5 230 460 ns
H-L 15 5 230 |. 460 -
15 10 80 160
3-State Disable Delay: 5 10 60 120
RL=1kQ L—H 5 15 75 150
Output High to High 10 15 36 70
Impedance, tpyyz 10 s | 200 | ac0 ns
H-L 15 5 200 400
15 10 40 80
5 10 370 740
L—H 5 15 300
Output Low to High 10 15 | 250 ggg
Impedance, tp| 7 - ns
. 0. | 5] 250 | 500
H-L 15 - 5+ 250 500
15 10 130 260
5 10 | 320 | 640
L—H 5 15 230 460
High Impedance to 10 15 180 160
Output High, tpzy 0 E 300 600 ns
H-L 15 5 300 600
15 10 130 260
5 10 100 200
High Impedance to L-H 5 15 80 160
10 15 40 80
Output Low, tpz_ ns
10 5 200 400
H—L 15 5 200 400
i 15 10 40 80
10 50 100
: , 40 80
Transition i’ime& H t ;{: 40 80
TmeTTHL L 0] - 00 | 200 | ™
’ w 158 *- 100 200
' 1571 10 50 | 100
Input Capacitance, Gy . _Any-Input 5 75 pF
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125 15 175 20
SUPPLY VOLTAGE (Vppi—V

9208 -294%0
Fig.9 — Typical ingut switching as a function of
high-level supply voitage.

AMBIENT TEMFERATURE [Ty )= 25°C

)
i
®
2
$
2
:
g BOUNDARY
2

SUPPLY VOLTAGE (Verd—v

BZCI-2TSAIMI
Fig. 10 — High4evel suppiy voltage vs.
* - low-level supply voltage.
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Fig.11 — Typical dynamic power dissipation s a
function of input frequancy.
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CD401098B Types

TEST CIRCUITS
—_TTERT VOLTAGE
HARLT
tewz] Yoe
Veo 00 'mz v Yee Voo
i EoR-am Pt
v,
Iz 1: aEnEmTOR £ weurs
—vee "
. \ / vy
| 3 " ik ® 0% sox e
A -_— 4 13 p—AAA, ENABLE \ 7
mput O - 8 2 ¢ 'R, {SEE Npyy —Vgg
SEE TABLE)) I . o= L T Typ— o Yoz w0
7 o 0 pF
- 0% Vou
[_. . N o OUTPUT — vop Ve
ouTPyT L
ouTPuT %
ves ‘F ‘ f"""’ v:..
Vg Vi
! ™z - L "z" S2C3-29482
v203-27808m1 Fig. 13 — Quiescent device current,
Fig. 12 — Output enable delay times test circuit snd weveforms. .
"
e Voo
odnr L _-I
%c Voo l OIuF
! uTPUTS v'ic > 1 16— I-
PU
INPUTS | o } uLsE - i 13
Vin - Lo INPUTS GENERATOR : ot
N ] - L/ Vee - "::Es'uu . cL%= 5 12
° ! L] PUTS L3 "
Yiu ] ™~ :'"@" - SEQUENTIALLY, < 17 10
- |- ves - TO §OTH op AND Vay: s e
- CONNECT ALL UNUSED
Voo Veo ) WPUTS TO EITHER
ves } Vec O Vgs- so0.f[ (o)
NOTE:
TEST ANY COMBINATION  $2¢3-25433 Voo 2% Ves
OF INPUTS 2CE-T044 2y~ 294%8

Fig. 14 — Input voltage.
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TOP VIEW
FCI-29488

CDA401098
TERMINAL ASSIGNMENT

Dimensions in parentheses are in millimeters and

are derived from the basic inch dimensions as in-

dicated. Grid grad are in mils (10—3

inch).

3-398

Fig. 15 — input currant.

Fig. 18 — Dynamic power dissipation test circuit.

97-105

(2.464-2.667) |
92G5~ 36897

Dimensions and pad layout for CO401098H.
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PACKAGING INFORMATION

Orderable Device status @  Package Package Pins Package EcoPlan @ Lead/Ball Finish  MSL Peak Temp ©
Type Drawing Qty
CD40109BE ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
CD40109BEE4 ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
CD40109BF ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type
CD40109BF3A ACTIVE CDIP J 16 1 TBD A42 N/ A for Pkg Type
CD40109BK3 OBSOLETE CFP WR 16 TBD Call Tl Call Tl
CD40109BNSR ACTIVE SO NS 16 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
CD40109BNSRE4 ACTIVE SO NS 16 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD40109BNSRG4 ACTIVE SO NS 16 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD40109BPW ACTIVE TSSOP PW 16 90 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD40109BPWE4 ACTIVE TSSOP PW 16 90 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD40109BPWG4 ACTIVE TSSOP PW 16 90 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD40109BPWR ACTIVE TSSOP PW 16 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD40109BPWRE4 ACTIVE TSSOP PW 16 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD40109BPWRG4 ACTIVE TSSOP PW 16 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

O 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: TI has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sh/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.

Pb-Free (RoHS): TI'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

Addendum-Page 1
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www.ti.com 11-Jan-2010

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 part(s) at issue in this document sold by TI
to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
s |+ KO [¢—P1—
OO0 006 0O T
& © ’H Bo W
Reel X | — l
Diameter
Cavity +I A0 |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
| [ 1
—f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O OO0 O OO0 O 07—— Sprocket Holes
1
I
v ® e
4--9--A
Q3 1 Q4 User Direction of Feed
%
T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package | Pins | SPQ Reel Reel A0 (mm) BO (mm) KO (mm) P1 w Pin1
Type |Drawing Diameter | Width (mm) | (mm) |Quadrant
(mm) |W1 (mm)
CD40109BNSR SO NS 16 2000 330.0 16.4 8.2 10.5 25 12.0 | 16.0 Q1
CD40109BPWR TSSOP PW 16 2000 330.0 12.4 7.0 5.6 1.6 8.0 12.0 Q1

Pack Materials-Page 1
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TAPE AND REEL BOX DIMENSIONS

At
4
///
// S
/\g\ /)i\
. 7
~ . /
"~ T -
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing | Pins SPQ Length (mm) | Width (mm) | Height (mm)
CD40109BNSR SO NS 16 2000 346.0 346.0 33.0
CD40109BPWR TSSOP PW 16 2000 346.0 346.0 29.0

Pack Materials-Page 2



MECHANICAL DATA

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

ST
1AAAAT

0,15 NOM

|
r

Gage Plane

O
INERERE

A

15
| | [ o
y \ | Seating Plane $
— 2,00 MAX 20,10

PINS *x
DIM

A MAX

A MIN

4040062,/C 03,03

NOTES:  A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.




MECHANICAL DATA

MTSS001C — JANUARY 1995 — REVISED FEBRUARY 1999

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

PLASTIC SMALL-OUTLINE PACKAGE

14 8

HHAHAA] T

4, )
4,30 6,20

50 6,6

o

“«—— A —»

L

e

HlHHHHHHY_J

0,15 NOM

!
:

Gage Plane i

— 120 MAX o [=]010 |
0,05
PINS **
8 14 16 20 24 28
DIM
A MAX 3,10 5,10 5,10 6,60 7,90 9,80
A MIN 2,90 4,90 4,90 6,40 7,70 9,60

4040064/F 01/97

NOTES: A.

OOw

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
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J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

PINS

ol 14 16 18 20
B 0.300 0.300 0.300 0.300
762 | (7.62) | (7.62) | (7.62)

14 8 BSC BSC BSC BSC
aiaiaialaialia 8 MAX 0.785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)

D c B MN — | — | — | —
l CMAX 0.300 | 0.300 | 0.310 | 0.300
NAVANAVRVRGAY (7,62) | (7.62) | (7.87) | (7,62)
1J L / 0.245 | 0.245 | 0.220 | 0.245

0.065 (1,65) C MN ' ' : X
00i5 (78 (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52
—» & 0.005 (0,13) MIN W@%

T

— 0.200 (5,08) MAX
— —Y ¢ Seating Plane

* 0.130 (3,30) MIN

J L7 026 (0,66)
0.014 (0 36) 015"
[0.100 (2,54)] 0.014 (0,36)

0.008 (0,20)

4040083 /F 03/03

NOTES:  A. All linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package is hermetically sealed with a ceramic lid using glass frit.
D

E

Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.



MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—-IN—-LINE PACKAGE
16 PINS SHOWN
A oM PINS ™1 44 16 18 20
16 9
e s e e ) A MAX (?'97,;3) (?97,53) (g'sgé% (;6022)
0.745 | 0745 | 0.850 | 0.940
D) %&2?8; A MN (18,92) | (18,92) | (21,59) | (23,88)
P ey ey ey g ey g g Yo\ VXS‘;?%N A BB AC AD
w J L 8
0.070 (1,78)
0045 (118
0.045 (1,14) _
—» rom(om A\ 0.020 (0,51) MIN %

5 0.015 (0,38)
0.200 (5,08) MAX

\ TGouge Plane
+ Y L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

J 0.430 (10,92) MAX

\
!
-

| o —

0.021 (0,53)
0.015 (0,38)

[€]0.010 (0,25) W]

)

U 14/18 Pin Only A

- 20 Pin vendor option

4040049/8 12/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ Falls 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.

b TExAS

INSTRUMENTS
www.ti.com



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.

TI 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 quality control techniques are used to 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.

T1 assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI 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 TI 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 Tl for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl 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.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI 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, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DLP® Products www.dlp.com Communications and www.ti.com/communications
Telecom

DSP dsp.ti.com Computers and www.ti.com/computers
Peripherals

Clocks and Timers www.ti.com/clocks Consumer Electronics www.ti.com/consumer-apps

Interface interface.ti.com Energy www.ti.com/energy

Logic logic.ti.com Industrial www.ti.com/industrial

Power Mgmt power.ti.com Medical www.ti.com/medical

Microcontrollers microcontroller.ti.com Security www.ti.com/security

RFID www.ti-rfid.com Space, Avionics & www.ti.com/space-avionics-defense
Defense

RF/IF and ZigBee® Solutions  www.ti.com/lprf Video and Imaging www.ti.com/video
Wireless www.ti.com/wireless-apps
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