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Low Cost Precision Difet®
OPERATIONAL AMPLIFIER

FEATURES APPLICATIONS

® HIGH COMMON-MODE
REJECTION: 86dB min

DESCRIPTION Case (T0-98) ang Substrate

@ LOW NOISE: 6nV/VHz typ at 10kHz @® OPTOELECTRONICS

® LOW BIAS CURRENT: 5pA max @ DATA ACQUISITION

® LOW OFFSET: 2mV max ® TEST EQUIPMENT

® LOW DRIFT: 3uV/°C typ ® MEDICAL EQUIPMENT

® HIGH OPEN-LOOP GAIN: 110dB min @® RADIATION HARD EQUIPMENT

OPA121

The OPA121 is a precision monolithic dielectrically- @

isolated FET (Difet®) operational amplifier. Out-
standing performance characteristics are now
available for low-cost applications.

Noise, bias current, voltage offset, drift, open-loop
gain, common-mode rejection, and power supply

I
Noise-Free

—In
2
rejection are superior to BIFET" amplifiers. E}
Very low bias current is obtained by dielectric *+Hin Cascode*

isolation with on-chip guarding.

Laser-trimming of thin-film resistors gives very low !
offset and drift. Extremely low noise is achieved with
new circuit design techniques (patented). A new
cascode design allows high precision input specifica-
tions and reduced susceptibility to flicker noise.

2kQ

Standard 741 pin configuration allows upgrading of 2K

Ve

: output

existing designs to higher performance levels.

*Patented

Difet", Burr-Brown Corp.
BIFET", National Semiconductor Corp.

OPA121 Simplified Circuit
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SPECIFICATIONS

ELECTRICAL

At Ve =£15VDC and Ty, = +25°C unless otherwise noted. Pin 8 connected to ground.

OPA121KM OPA121KP, KU
PARAMETER CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
INPUT
NOISE
Voltage, f,, = 10Hz 1) 40 50 nViHz
fo = 100Hz U] 15 18 nVviHz
fo = 1kHz ) 8 10 nViHz
fo = 10kHz ) 6 7 nViHz
fg = 10Hz to 10kHz ] 0.7 0.8 uvrms
fy = 0.1Hz to 10 Hz Y 1.6 2 uvVp-p
Current, fg = 0.1Hz to 10Hz Y 15 21 A, p-p
fo = 0.1HZz thru 20kHzZ| Y 0.8 1.1 tANHzZ
OFFSET VOLTAGE2)
Input Offset Voltage Veu = 0OVDC +0.5 +2 +0.5 +3 mv
Average Drift Ta = Ty 10 Thuax +3 +10 +3 +10 pvre
Supply Rejection &6 104 &6 104 dB
i6 150 i6 150 uvn
BIAS CURRENT?
Input Bias Current Ven = 0VDC 1 5 1 10 pA
Device Operating
OFFSET CURRENT(
Input Offset Current Ven = 0VDC 0.7 +4 0.7 8 pPA
Device Operating
IMPEDANCE
Differential 103 || 1 1073 || 1 Q| pF
Common-Mode 107413 1013 Q| pF
VOLTAGE RANGE
Common-Made Input Range =10 11 10 11 v
Common-Mode Rejection Vi =110vDC &6 104 82 100 dB
OPEN-LOOP GAIN, DC
Open-Loap Voltage Gain R, = 2kQ2 110 120 106 114 dB
FREQUENCY RESPONSE
Unity Gain, Small Signal 2 2 MHz
Full Power Response 20Vp-p, R = 2k(2 32 32 kHz
Slew Rate Vg =110V, R = 2kQ 2 2 Vius
Settling Time, 0.1% Gain=-1, R, = 2kQ2 6 6 us
0.01% 10V Step 10 10 us
Overload Recovery,

50% Owerdrivel3) Gain = —1 5 5 us
RATED OUTPUT
Voltage Output R, = 2kQ e | e | '
Current Output Vg = £10VDC 5.5 + 5.9 * mA
Output Resistance DC, Open Loop 100 100 Q
Load Capacitance Stability Gain = +1 1000 1000 pF
Short Circuit Current 10 40 10 40 mA
POWER SUPPLY
Rated Voltage +15 +15 VDG
Voltage Range,

Derated Performance +5 18 +5 18 vDC
Current, Quiescent lg = 0mADC 2.9 4 2.5 4.5 mA
TEMPERATURE RANGE
Specification Ambient Temperature 0 +70 0 +70 °C
Operating Ambient Temperature —40 +85 —25 +85 °C
Storage Ambient Temperature —65 +150 -55 +125 K]

6 Junction-Ambient 200 150(4) ‘CIW

NOTES: (1) Sample tested. (2) Offset voltage, offset current, and bias current are specified with the units fully warmed up. (3) Overload recovery is defined as
the time required for the oufput to return from saturation to linear operation following the removal of a 50% input overdrive. (4) 100°C/W for KU grade.

The information provided herein is believed to be reliable; however, BURR-BROWN assumes no responsibility for inaccuracies or omissions. BURR-BROWN assumes
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications are subject to change
without notice. No patentrights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN does not authorize or warrant
any BURR-BROWN product for use in life support devices and/or systems.

BURR - BROWN®
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ELECTRICAL (FULL TEMPERATURE RANGE SPECIFICATIONS)

At Ve = £15VDC and Ty = Ty to Tyax unless otherwise noted.

OPA121KM OPA121KP, KU
PARAMETER CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
TEMPERATURE RANGE
Specification Range Ambient Temperature 0 +70 0 +70 “C
INPUT
OFFSET VOLTAGE!"
Input Offset Voltage Ve = OVDC +1 13 +1 15 mV
Average Drift +3 +10 +3 +10 uvrc
Supply Rejection 82 94 82 94 dB
120 +80 120 +80 uvv
BIAS CURRENT(")
Input Bias Current Vew = OVDC +23 +115 +23 +250 pA
Device Operating
OFFSET CURRENT(!
Input Offset Current Ve = OVDC +16 +100 +16 +200 PA
Device Operating
VOLTAGE RANGE
Common-Mode Input Range +10 +11 +10 +11 v
Common-Mode Rejection Viy =+10vVDC 82 98 80 96 dB
OPEN-LOOP GAIN, DC
Open-Loop Voltage Gain R, =2kQ 106 116 100 110 dB
RATED OUTPUT
Voltage Output R, = 2kQ +10.5 +11 +10.5 +11 v
Current Output Vp = +10VDC +5.25 +10 +5.25 +10 mA
Short Circuit Current Vg =0VDC 10 40 10 40 mA
POWER SUPPLY
Current, Quiescent lo = OMADC 235 4.5 235 S mA
NOTE: (1) Offset voltage, offset current, and bias current are measured with the units fully warmed up.
ABSOLUTE MAXIMUM RATINGS CONNECTION DIAGRAMS
Top View M-Package TO-99 (Hermetic)
SUPPIY oo e 218VDC
Internal Power Dissipation() ... ... 500mW Substrate and Case
Differential Input Voltage ........ +36VDC
Input Voltage Range ..+18VDC
Storage Temperature Range
M package ..o .. —B8°C 0 +150°C
P, U PacKages ..o —55°C to +125°C
Operating Temperature Range
M package ..—40°C to +85°C
P, U packages. .. —29°C to +85°C
Lead Temperature
M, P packages (soldering, 10S) ........cccoeemerienimeiieimnsiecensienscnsiens. T300°C
U package (soldering, 3s) ceeeee. T260°C
Output Short-Circuit Duration2) .. ... Continuous
Junction Temperature ... +175°C
NOTES: (1) Packages must be derated based on #, = 150°C/W
(P package); #,, = 200°C/W (M package); # , = 100°C/W (U package). Top View P-Package Plastic Mini-DIP
(2) Short circuit may be to power supply commaon only. Rating applies to U-Package Plastic SOIC
+25°C ambient. Observe dissipation limit and T .
Offset Trim | 1 ~ 8 | Substrat
PACKAGE INFORMATION | | ubstrate
— +V
PACKAGE DRAWING ]2 ! | ce
1
MODEL PACKAGE NUMBER(") +In | 3 6 | Output
OPA121KM TO-99 001 v 4 5 | offset Tri
OPA121KP 8-Pin Plastic DIP 006 . | | setfnm
OPA121KU 8-Pin SOIC 182
NOTE: (1) For detailed drawing and dimension table, please see end of data
sheet, or Appendix D of Burr-Brown IC Data Book.
ORDERING INFORMATION
TEMPERATURE
MODEL PACKAGE RANGE
OPA121KM TO-99 0°C to +70°C
OPA121KP 8-Pin Plastic DIP 0°C to +70°C
OPA121KU 8-Pin S0OIC 0°C to +70°C
BURR - BROWN®
3 OPA121




TYPICAL PERFORMANCE CURVES

Tp = #+25°C. V¢ = £15VDC unless otherwise noted.

BIAS AND OFFSET CURRENT

INPUT VOLTAGE NOISE SPECTRAL DENSITY vs TEMPERATURE
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TYPICAL PERFORMANCE CURVES (CONT)

Ta = ¥25°C, V¢ = £15VDC unless aotherwise noted.

LARGE SIGNAL TRANSIENT RESPONSE

Output Voltage (V)

Time(us)

INPUT CURRENTS vs INPUT VOLTAGE
WITH £\ PINS GROUNDED
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APPLICATIONS INFORMATION

OFFSET VOLTAGE ADJUSTMENT

The OPA121 offset voltage is laser-trimmed and will require
no further trim for most applications. As with most ampli-
fiers, externally trimming the remaining offset can change
drift performance by about 0.3uV/°C for each 100uV of
adjusted offset. Note that the trim (Figure 1) is similar to
operational amplifiers such as 741 and AD547. The OPA121
can replace most BIFET amplifiers by leaving the external
null circuit unconnected.

INPUT PROTECTION

Conventional monolithic FET operational amplifiers require
external current-limiting resistors to protect their inputs
against destructive currents that can flow when input FET
gate-to-substrate isolation diodes are forward-biased. Most
BIFET amplifiers can be destroyed by the loss of —Vc.

Unlike BIFET amplifiers, the Difet OPA121 requires input
current limiting resistors only if its input voltage is greater

SMALL SIGNAL TRANSIENT RESPONSE

+80

+40

Output Voltage (mV)

+40

+80

Time(us)

+10mV Typical
Trim Range

*10kL2 to 1MQ
Trim Potentiometer
Ve (100K Recommended)

FIGURE 1. Offset Voltage Trim.

than 6V more negative than —V.. A 10kQ series resistor
will limit input current to a safe level with up to £15V input
levels even if both supply voltages are lost.

Static damage can cause subtle changes in amplifier input
characteristics without necessarily destroying the device. In
precision operational amplifiers (both bipolar and FET types),

BURR - BROWN??
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this may cause a noticeable degradation of offset voltage and
drift.

Static protection is recommended when handling any
precision [C operational amplifier.

GUARDING AND SHIELDING

As in any situation where high impedances are involved,
careful shielding is required to reduce “hum’ pickup in input
leads. If large feedback resistors are used, they should also
be shielded along with the external input circuitry.

Leakage currents across printed circuit boards can easily
exceed the bias current of the OPA121. To avoid leakage
problems, it is recommended that the signal input lead of the
OPA121 be wired to a Teflon™ standoff. If the OPA121 is
to be soldered directly into a printed circuit board, utmost
care must be used in planning the board layout. A “guard”
pattern should completely surround the high-impedance in-
put leads and should be connected to a low-impedance point
which is at the signal input potential.

The amplifier case should be connected to any input shield
or guard via pin 8. This insures that the amplifier itself is
fully surrounded by guard potential, minimizing both leak-
age and noise pickup (see Figure #2).

If guarding is not required, pin 8 (case) should be connected
to ground.

BIAS CURRENT CHANGE
VERSUS COMMON-MODE VOLTAGE

The input bias currents of most popular BIFET operational
amplifiers are affected by common-mode voltage (Figure 3).
Higher input FET gate-to-drain voltage causes leakage and
ionization (bias) currents to increase. Due to its cascode
input stage, the extremely-low bias current of the OPA121
is not compromised by common-mode voltage.

Teflon™ E.I. du Pont de Nemours & Co.

BURR - BROWN®
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Non-Inverting Buffer

TO-99 Bottom View
o
20

70

Mini-DIP Bottom View

BOARD LAYOUT 8- [ ]1
FOR INPUT GUARDING
Guard top and bottom of board. 7 E II] 2
Alternate: use Teflon standoff
for sensitive input pins. 5} EI E 3
5[] [o]4

FIGURE 2. Connection of Input Guard.

80 TTT T T T T T T T TTTTT TTTTT
70 |_| T, = +25°C; curves taken from LF156/157
. mfg. published typical data -~
« 60 "
=2 L4+
£ 0 T AD547
E - AL
=5 40 - LF195T]
o LF156/157|_L+T| .
30
8 H A | A
o ] .
5 X 1 ”
2 10 HLFiss L L
= ADSATHTT T[] L1 | | LIjoPalas
° [P T
—10 FOP-15/16/17 "Perfect Bias Current Cancellatio
o DT T AT EETT T
1 0

-10 -3 +5 +10

Common-Mode Voltage (VDC)

FIGURE 3. Input Bias Current vs Common-Mode Voltage.




| abed-wnpusppy

'siseq [BNUUE UE UO JBWOISn) 0} |1 AQ P|OS JUSLLNDOP SIL} Ul 8nss] e (s)Jed |1 s} jo 92ud aseyaind [E10} 8Y) peaoXs UORBLLIOU| YaNs O 1o Buisie AJIqel| S,I1 [[eYs JusAs ou U]

‘asee|el 10} 8|(ejIEAR 8( JOU ABW UONBWLIOJUI pa)ilu] J8Y)0 pue siaquinu Sy sny) pue ‘Alejsudold aq o) uonewoUl UIeps Japisuod siaiddns || pue ||
*S[edIWeLD pue S|BLISIELW BUILLOOUI UO SISAlBUE [EDILBYD JO BUNSS) SANDNIISER PEIONPUOD SABY JOU ABW JNC UOHEWLIOJUI 8)elndde pue sAnejuasaidal apiaoid 0) sde)s o|BLOSES] 93] 0) SeNnUIL0D
pue uaxe) sey |1 "seided paIY) WoJy UoeLLIojUl a)elBa)ul Je)ed O} Aemiepun ale SUoYT "UONBLUIOJUI LONS JO ADBINDDE BUf) 0} SB AJUBLIEM IO UONBJUSSaldal ou sexew pue ‘saiued pay) Ad paplaoid
UoNEWIOLUI UO Jaljeq pue abBpamouy sl Sa8seq |1 "PepIrcid $1111eU) SJep alj) JO Sk Jaljaq pue sbpamouy §,11 Siuaseldal sbed siy) uo paplaoid UoReWIoUl 8] :1eWIe[2SIa PUB UoieWIoU| JueModw|

“YIPIM ULINJOD WNLWIXBLL 8} SPBaoXa anjeA
usiuy suy i saull omy 0} deim Aew ssnjea ysiuld (leg/pes ] “eull paini [eoleA € Aq pejesedes sle suondo ysiuld suohdo ysiuy [eusiew sjdainw saey Aew seolaeq 8|qeIspIO - Usiuld |leg/pes

"80IABP 1By} Jo) Buiie | ©0IAB( 81U8 8} Jussaldal pauIqLIOd OMm) 8L} pue aul| snojasld sy} Jo
UONENURLOD E S111 UBl) pejuspul s1 Ul B J| "80IA8p B UO Jeadde |IIM ,~, € Aq pejesedes pue sesaljusied Ul pauleluod BUBUE| 82IA8( 8UO AUO "seseyjusied spisul q (I SBUIEIN 8018 BIANNIN ()

"201ep 8y} uo AIoBa)ed [BJUBLUUCIIAUR 8L} O ‘UOREBULIOJU| 8P03 80BJ) JO| By ‘0Bo]| 2U) 0} Sajejal YoM ‘Bubiiew [euonippe aq Aew aiayL (,,
“ainjesedwa) 1ep|os yead pue ‘sUcHESYISSED pIepuels Alsnpul O3Q3r oy 0) Buipioooe Bunes |sae Agaisuas aanjsiofy ey - ‘dwa] Yeed “ISIN

Juswalnbal pjoysaiyy wddppol=> 8y} 198U 0S|e }SNW SjuBp.IR)el SWe|)

paseq apixou) Auowuy “ploysaiy) wddppoL=> Jo sjuswalinbal usbojey mo| g0/ Srr 18sWl sjuepie)al sWiel) paseq (1g) suiwolg pue (]9) suLojy) Jo JUsjuod 8Y) UBSL 0} ,usals), Saulsp || uasig
‘uondwexs SHoY N3 ouwads e o) Juensind SHOY N3 Yim Juendwod aie Inq pes| Uiejuod Jey) sionpoid uesw o} Jdwsx3 SHoy, ssuysp |1 :jdwex3 sHoy

".8814-0d, Se sypnpoid Jo sadk) asau) sousislal

Aew || ‘sessanold sal-pes| palidads Ul 8sn 1o) sjgelins ale syonpold ,SHOY, ‘selnjessdws) YBIY ye palep|os & o) paubisep alsyp) ‘slelsjew snosushowoy ul Jyblam Ad 9,10 PeaIXs jou op
aoue)sqns SHOY 1Byl Juawalinbal ay) Buipnpul ‘saaueisqns SHOY O || J0) Siuawalinbal SHOY NJ JUauUna 341 Yim jueldwos aie jey) sjonpoud 101onpuodiwas uesw o) ,SHOoY. saulep |1 :SHoY @

‘80lASp 2y} Jo uononpoid sy} panunuoasip sey |1 1313708490

‘g|qejieAR aq Jou Aew Jo Aew sajdwes "uoponpoud Ul jou S| INg paounouue usag sey aoined MIIATYHd

-uBisap mau e uj Jed sy Buisn puawiiodal Jou saop || Ing ‘siewoisno Bupsixe poddns o) uojonpoud uj s| 8a1neq "subisap mau 10} papuawiLodal 10N aNYN
1080 ul s poued ANg-swijey| © puB ‘PenunuoosIp 84 [|IM 80ABP BU) 1Y) peosunouue sey |1 :ANg34n

‘sub|sep mau 10} pepusWILIOdal 80IABP JoNpold :FAILOV

“SMOJI0} SE paulep 81e senjeA snjes Bunesew ey

nYLZL (dgrasouwn
vdo 04010 HH 891-009¢-€-19Ae7] NvadiN SHoy) usa19 8 a 2108 31370880 SHMC/INALZLVdO
el (1gras ou g
YdO 02010 YH 891-0092Z-€-18A87] NvadiN SHoY) ussi9 8 a 2108 31370880 NXLZLYdo
(crr) (e) (9) (2) D Buimeag [
so|dwesg Buppew aosinaQg (9,) dwa}] do dwae] yead 1SN ysiuid [jleg/pea ue|d 003 abexyoed suld abeyoed odA] ebBeyoeqd snjejs @dlAR( 9|qelapiQ
NOILVINYO4NI ONIOVAMOVd
020¢-924-9 W01} MMM

SLNIWNHLSN]
SVXd] ¥l

IWNAN3AAV NOILdJO 39VXIVd -




Z abed-wnpusppy

020¢-924-9 OO 1) MMM

SINTWNHLISN]

svxd] ¢
NNAN3AAV NOILdO 39VYMIVd =



i3 TExas PACKAGE MATERIALS INFORMATION
INSTRUMENTS
www.ti.com 15-May-2019
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
r« KO |<PP1»1
ole ¢ ole oo e T
olf( Bo W
Reel —— I i
Diameter
Cavity —>| A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO0 | Dimension designed to accommodate the component thickness
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
OO0 0O0OO0OO0O0O0 07— Sprocket Holes
|
T
Q1 : Q2
4--4--1
Q3 1 Q4 User Direction of Feed
|_w_
|
~
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ m Reel Reel AO BO KO P1 W Pin1
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1 (mm)
OPA121KU/2K5 SQIC D 8 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1

Pack Materials-Page 1



PACKAGE MATERIALS INFORMATION

1§ TEXAS
INSTRUMENTS
www.ti.com 15-May-2019
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
OPA121KU/2K5 SOIC D 8 0 367.0 367.0 35.0

Pack Materials-Page 2



DO0008A

PACKAGE OUTLINE
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

. 228-244 TYP
[5.80-6.19]

SEATING F’LANE—\

ST pA[c]

PIN 1 ID AREA
/ 6X|.050
: f [1.27] T
— T —H
.189-.197 2X M
[4.81-5.00] & 150 |
NOTE 3 — [3.81] __E
l 4X (0°-15°) |
— = dil=
5 S .
8 8X .012-.020 t L
150-.157 ——=~ [0.31-0.51]
069 MAX
[3.81-3.98] .010 [0.25 C|A|B
o1 4 [ [.010 [0.25)§ [c[A[B] [1.75]
v/- - ‘\'v
\\ |
/ |/ .“ I\l
[ g ] Iy .005-.010 TYP
: ff \ / / '\\\L [0.13-0.25]
\ r—*J | \ ; .‘I \ N
e 4X (0°-157)
SEE DETAIL A [./
.010
[0.25] [ \
{ /|
I\
e . o
. Dr* ‘L .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(041) l—  TYPICAL
[1.04]
4214825/C  02/2019
NOTES:

Dimensioning and tolerancing per ASME Y14.5M.
. This drawing is subject to change without notice.

w N

exceed .006 [0.15] per side.
. This dimension does not include interlead flash.
. Reference JEDEC registration MS-012, variation AA.

(S0

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not

- -

www.ti.com




DO0008A

EXAMPLE BOARD LAYOUT
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55]

I
] a

TE@ |
== |

8X (.024)
[0.6]

SOLDER MASK

METAL—; f OPENING

exposED—"

METAL r
J L 0028 MAX
[

0.07]
ALL AROUND

NON SOLDER MASK
DEFINED

SYMM SEE

DETAILS

SYMM

! ~— (R.002 )TYP
1)s o

e (-[214?? — =

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK
ETAL UNDER
OF’ENING\ /_gOLDER MASK

| |

! ‘
EXPOSED—/«,,. ,,,,,,,,,,, )
J L— .0028 MIN

[0.07]
ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4214825/C 02/2019

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

W Touns s

www.ti.com




EXAMPLE STENCIL DESIGN

DO0008A

SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
31
s
pume
8X (.024)
[0.6] SYMM
_______ ¢
—E 1
: | : (R.002 ) TYP
0.05
= mm
6X (.050 ) — '

|
[1.27]
Li (213) ——j

[5.4]

SOLDER PASTE EXAMPLE

BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may
design recommendations.

9. Board assembly site may have different recommendations for stencil design.

have alternate

W Touns s
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES "AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
Tl products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, or other requirements. These resources are subject to change without notice. Tl grants you
permission to use these resources only for development of an application that uses the Tl products described in the resource. Other
reproduction and display of these resources is prohibited. No license is granted to any other Tl intellectual property right or to any third
party intellectual property right. Tl disclaims responsibility for, and you will fully indemnify Tl and its representatives against, any claims,
damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale (www.ti.com/legal/termsofsale.html) or other applicable terms available either on
fi.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for Tl products.
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