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NES5532x, SA5532x Dual Low-Noise Operational Amplifiers

Features

Equivalent Input Moise Vaollage:

5 nV/Hz Typ at 1 kHz

Unity-5ain Bandwidth: 10 MHz Typ
Zommon-Mode Rejection Ratio: 100dB Typ
High DG Voltiage Gain: 100 %'my Typ
Peak-to-Peak Cutput Yoltage Swing 26 W Typ
With Voo = 215 WV and B = 600 £}

High Slew Rate; 8 Wips Typ

Applications
AV Recaivers
Embeddsd PCs
Metbooks

Videa Broadoasting and Infrastructuras: Scalable
Platforms

OWD Recordars and Players
Multichannel Video Transcoders
Pro &udio Mixers

Simplified Schematic

VIN «5«'51‘

3 Description

The MEBS32, MEBS328, SARS32, and SAEE3ZA
devices arae high-performance operational amplifiers
combining excellent DG and AC characteristics. Thay
feature wery low noise, high output-drive capability,
high unity-gain and maximum- outpu t-swing
bandwidths, low distortion, high slew rate, input-
protection diodes, and output short-circuit protection.
These operational amplifiers are compansated
internally for unity-gain operation. These dewicas
have specified maximum limits for equivalent input
noise vollage.

Device Information'"

PART MUMBER | PACKAGE [PIN) | BODY SIZE (HOM)
MEsmazx, SAsEazx | S0IC (E) 4.50 mm » 351 mm
MEsmaze, Sasmaze | POIP (E) 39.B1 mm = B35 mm
MEsE3IZx =0(E) 6.30 mm = 530 mm

(1] For al awailable packages, see 1he orderable addendum ai
the end af the data shee.

—WOUT

An IMPCHTAMT MOTICE = the =nd of this data sheel address=z availakilily, waranty, changes, us= in safsly-aitical applications,
ntedleclual property malters and olber imporkant disclimers, PRODUCTION DATA,
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6 Pin Configuration and Functions

NES532, MES532A ... 0, P, OR PS5 PACKAGE
SASL3IZ, SALSA2A ... D OR P PACKAGE

(TOP VIEW)
10UT of 1 Y SR

1IM- O 2 7 20UT

1M+ 3 B0 2IMN-

A E [ 21N+

Pin Functions
o TYPE
DESCRIPTION

H&ME N,
[ 1IN+ 2 | | Manimering input
1IM- 2 | Imwe=ring Inpud
U 1 o Ciudpud
2N+ B | Manima=ring irput
2IM- [ | Imeading Irmpud
[20UT 7 o | S
L) B — Positive Supply
VG- 4 —_ Me=gative Supply
Copyright & 19792015, Taxas Insinamems Ncopomed Seibenit Docemersdation Feedback 2
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7 Specifications

71

Absolute Maximum Ratings

cwver operaling free-air temperabure range (unless ctherwise noted) ™

| MM MAX UNIT

e i o
Inpul voliage, siber input == Yoo Ve, v
Input currerd ! -0 10| mA

' Duration of auipud shari dircit!® Urdimited

.TJ Cype=rating wirkaljunchion empe @iuoe 180 [ A

L™ Storage Emperaluore range ] 150 A

i)
(=
i4)

(=)

Siresses beyond thess lisksd under Absokie fanmom Aadings may causs permanenl damage o the devios, Thess are siress ratings
anly, and {undliaral cperatian of the device af theses or any other cordiliors beyand thoss indicat=d under Hecommendad Opsrating
Condiions is nod implied. Exposure f0 absolte-maximum-raled condilions lor extended pericds may afect devios reliability.

Al vallge valuss, sxcept diferenia wilbEges, ars with respss 4o 1the midpoint betassen Voo, and Voo

The magnitude of the input volage must never excs=d the megniude ol the supply volage.

Excsssive nput current will Aow d a difi=remial inpuod volages in exosss of appocimalely 0.6 V i applied bebyvesn ihe inpuis, unless
=ome limiling resistanc: is used.

The auipud may ke sharksd & ground ar sither power supply. Tempsratons ard’or supply vollEages must ke limitsd 1o =rsuee the
maximum dissipalion @ling is not excesded.

7.2 ESD Ratings
| | VALUE UINIT
Hurman bady madel (HBM), per ANSI/ESDAEDES JS-001, al .
- pirs"!
W, Electrostatic disch "
Ke) - Bk Changed devios medel (COM), per JEDEC specification JESO2z- 100
Ciod, all pins®!

i1

JEREC document JEP155 stvkes thad 500-Y HBM alows safe manutachuing with a stndard ESD control process.

(2] JEDEC document JEP1ST skves thal 250-Y COM allows sale mardaciuring with a standard ESD ol procsss.
7.3 Recommended Operating Conditions
| . MIN MAX|  UNIT
Wepe  Supply wolage <3 15 W
Yoo  Supply wolage -0 =15 W
MEsEaz, MEBS22A ] 70
T O perating fres-air Empsabins ! . T
|* i P EAmsaz, BASSIRN -0 B
7.4 Thermal Information
MNEEZ32, MESS324, SASEI2, and SASSIZA
THERMAL METRIC" D | P . Ps UNIT
& PINS
Ags Junclion-dc-ambiznt thermal resistnce S5 oy B o =)

i1
i)
(=

Far mare imarmatbon akoot fradiiona and new themal mefrics, ses the &2 Fackage Tharma! Mefmos application repan, SPHASEG.
The package thermal impedance is calculaled in accordance with JESD 51-7.

MMaximum pewer dissipation i a function o Tylmas], Bus, and T, The maximum allswable power dissipation at any allowable ambient
Empe@iue s Po = (Taimax) — Ta) @ Bus Operaling at the absolte maximum T, of 18072 can affect reliabilty.

Submit Docamerdation Feedbock Copyright @ 1 §75—201E, Texas Insiumants Incofporaied
Produd Folder Links: NESS32 MNESS324 SAs5532 SASST2A
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7.5 Electrical Characteristics
Wocs = 215 W, Ta = 25°C (unlesa ctherwize notad)

| PARAMETER TEST COMDITIONS M MM  TYP MAX| LNIT
v Input chset vol Vo=0 fs o=t = Y
e ™ val=ge == T, = Full rang=! s ™
| rout ot o T,m251 10 =] o
u aurr=
| = " Ta=Ful n:|n|;|n=':'i':I 200
Toam257C 200 amd
I Input bias currerd - nA
| T, = Ful mng=™ 1000
Wi=n Cammon-mode input-volage range iz 113 W
Vope  Maximum peak-o-peak oupul-wolage swing |Rp 2600 0, Voo, = 216 W 24 2 L)
Ty = 2570 16 1]
A,z 800 {3, Vg = £10 ¥ TA o - 1
. . . - range o
Large=-sigral difl=rermial-waHage amplificaton - Wimy
e Eerg e ALz 2 ki, Votla ¥ To- 200 2 dm
- i T, = Full range! 15
Ay Small-signal dilfere=ntiakvoltage amplilication  |F =10 kHz 22 Wimy
Bowa Maximum oul pui-=wing bandwidth R = @00 0, Vo = 210 W 144 kHz
B4 Linity-gain bandwidth Ry = @00 0, G = 100 pF 1a hHz
r Input resislancs ao 300 kLl
|2a Outpud impedanos fop =230 dB R =600 6, 1= 10 kHz 0.3 0
CKMRR Common-mode rejeclion ratio Vie = ¥eem min o 10 dB
koem  Supply-wolEge rejection ratio (AY ecs @V i0) Voce =B Vio 15V, Vo =0 an [e] dB
=3 Oiutpud shar-circuit currerd 1o = o0 mhA
- Total supply cumrent Vo=0, Mo load g 16| mé
Creessdalk abtenuation (Ve o) V= 10V peak, 1= 1 kHz 110 dB
{11 Al charagkerislios are measured under cpendoop conditions, with zero commen-mede input volage, unkess athereise specilied.
(2] Ful femp=rabire anges are: =405 o B5G far the SARSE2 and SASEIEA devioss, and 070 45 70°C for the MEBSE2 and NEBSZ2A
devices.
7.6 Operating Characteristics
Weoy = 215 W, T, = 25°C (unless olhemvize noled)
P MWES&32, SAG532 HESE32A, SASEI28
MN TYP MAX| MIN TYP MAX
SR Slew rake at unity gain o ] Vips
V) = 100 mV¥,
Owershaod Facior E-;;.--E?.j & 1o 10 £
G, = 100 pF
v Esvalenti ) | F= a0 Hz B a 1o AT
valent inpud naise walbge v
n T u = F=1kHz | B 5 |
f= 3o Hz 2.7 2.7
Eguivalent inpul noise currerd - 3 “Hz
|- i F= 1 kHz 0.7 0.7 P
Copyright & 19792015, Taxas Insinamems Ncopomed Seibenit Docemersdation Feedback 5
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7.7 Typical Characteristics
18 1.8
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Figure 1. Equivalent Input Noise Yoltage vs Freguency Figure 2. Equivalent Input Noise Current vs Freguency
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Figure 3. Qutput Swing Bandwidth
ws Temperature at Ve = £10V
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8 Detailed Description

8.1 Owverview

The MESE32, NEBSIZ2A, SASH3Z2, and SARE3IZA davices are high-parformance operational amplifiers combining
axcellent do and ac characteristics. They feature vary low noise, high output-drive capability, high unity-gain arnd
maximum-culput-swing bandwidths, low distortion, high slew rate, input-protection diodes, and output short-
circuit protection. Thase operational amplifiers are compensated intemally for unity-gain operation. These
devicas hawe specified maximum limits for equivalent input noise vollage.

8.2 Functional Block Diagram
(Gt PR
j% | 3 - i ]
| P ; L TF{F fa _ our
e

v
[

<9I A
SRS,

Comeorant values shown oie nominal

Woos

B —

8.3 Feature Description

8.3.1 Unity-Gain Bandwidth

The unity-gain bandwidth is the frequency up to which an ampifier with a unity gain may be operated without
areally distorting the signal. The MESE3Z, MEESZ2A, SABE32, and SASL3RA devices have a 10-MHz unity-gain
bandwidth.

8.3.2 Common-Mede Rejection Ratio

The common-mode rejection ratic (CMBR] of an amglifier is a measure of how well the device rejects unwantad
input signals common to both input leads. 1t is found by taking the ratio of the change in input offset voltage to
the charnge in the input vollage and conwverting to decibels. |deally the CMAR would be infinite, but in practics,
amplifiers are designed to have it as high as possible. The CMRAR of the MESE3Z2, NEEE22A, SARS32, ard
SARE22A devices is 100 dB.

8.3.3 5Slew Rate
The slew rate is tha rate at which an operational amgifier can change its output when there = a change on tha
input. Tha MEEE32, MEEE3Z2A, SASE3Z, and SABEIZA davices have a 3-Vims slew rate.

8.4 Dwvice Functional Modeas

The NERE3IZ MEBRIZA, SAGEAZ and SAEEI2A devices are poweared on when the supply is connected. Each of
thesa devices can be oparated as a single supply operational amplifier or dual supply amplifier depending on the
application.

Copyright & 19792015, Taxas Insinamems Ncopomed Seibenit Docemersdation Feedback T
Produd Folder Links: NESS32 MNESS324 SAs5532 SASST2A
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9 Application and Implementation

HOTE
Information in the following applications sections is not part of the Tl component
sp=cification, and Tl does not warrant its accuracy or completeness. Tl's customers are
responsible for datermining suitability of components for their purposes. Customers should
validate and test their design implemeantation to confirm system funclionality.

9.1 Typical Application

Some applications require differential signals. Figure 4 shows a simple circuit to corvert a single-ended input of 2
V1o 10 V into differential culput of 8 VW on a single 18-V supply. The output range is intentionally limited to
maximize linearity. The circuit is compeosad of two amplifiers. Cne amplifier acts a=s a buffer and creates a
valtage, Voyt,. The sacond amplifier inverts the input and adds a reference voltage to generate Vo . Both
Voo, and Vg range from 2 W io 10 W, The difference, Ve, & the difference betweaen Voyr, and Voo

A=

Vour-

O Wours

"I'IH

Figure 4. Schematic for Single-Ended Input to Differential Output Conversion

9.1.1 Design Requirements

The design requiremeants are as follows:
+  Supply voltage: 15 W

+ Reaference voltage: 12V

* Input: 2% to 10 W

+  Oufput differential: +8 W

a Sabmit Docameardaiion Feecbomok Copyright @ 1 §75—201E, Texas Insiumants Incofporaied
Produsi Folder Links: NESS3Z NESSE24A 545537 SASST2A



Texas

INSTRUMENTS
MES532, HES532A, SAS532, SAS5I2A
e bl com £l QBN TE) - NCNVENBER 1978 —-AEVISED JANUARY 201 E

Typical Application [(continued)
9.1.2 Detalled Design Precedure

The circuit in Figure 4 fakes a single-ended input signal, Vg, and generates two output signals, Vour, and Voot
using two amplifiers and a reference voltage, Vaer Vour, 15 the output of the first amplifier and is a buffered
varsion of the input =ignal, V), Equation 1. Vg is the output of the second amplifisr which uses Vpee to add an
affsat voltage to V), and feedback to add inverting gain. The transter function for Vo is Equation 2.

Voure = Vi i
Wit ="|"n:r|:-:[ R4 ]x[1 Rz in Rz
R R4 Rl =] 2

The differantial output signal, Voeg is the difference betwesan the two single-ended output signals, Yoy, and
Ve Equation 2 shows the transfer function for Vg By applying the conditions that Ry = FBa and Ry = Ry, tha
tramsfar function is simplified inte Equation & Using this configuration, the maximum input signal is equal to the

reference voltage and the maximum output of each amplifier is equal to the Vg, The differentfial oulput rangs is
2%%egp. Furthermore, the common mode voltage will be one half of Wgee (22 Equation 7.

£ R { R R
¥ourF = VouTts — Vour '“'m"tlj'ﬁf'.l"'-"%r:F “:ﬁ“"- Ef-, A
Voure = Vi (4]
Vour- = Veer = Vi =)
Vorr = 25V — Vegr (&)
R + 1

Vo = | Youre +Vour- |1y

S G

2.1.2.1 Amplifier Selection

Limnaarty aver the input range i= key for good do accuracy. The common moda input range and the output swing
limitations determine the linearity. In general, an amplifier with rail-to-rail input and output swing is required.
Bandwidth i= a key concern for this design. Since the MES532 has a bandwidth of 10 MHz, this circuit will only be
able to process signals with frequancies of less than 10 MHz.

8.1.2.2 Passive Component Selection

Because the transfar function of Vg B heavily reliant on resistors (R4, Bg, R, and Fy), use resistors with low
tolerances to maximize performance and minimize error. This design wsed resistors with resistance values of 38
kL) with tolerances measured to be within 2%. But, if the noise of the system is a key parameter, the user can
salect smaller resistance valuas (6 KO or lowear] to keap the overall system noise low. This ensures that the noise
from the resistors is lower than the amplifier noise.

9.1.23 Application Curves

The measured fransfer functions in Figure 5, Figure & and Figure ¥ were generated by sweeping the input
valtage from 0 W to 12V, Howewer, this design should only b= used beteween 2 % and 10V for optimum linearity.

Copyright & 19792015, Taxas Insinamems Ncopomed Seibenit Docemersdation Feedback o
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Typical Application [(continued)
iz iz
g 10
4 _ B
= =
w +
g E 2
= =
—4 4
] 4
-1z ]
o 1 & 3 4 & & T B 3o 10 11 12 o 1 & 3 4 & & T B 3o 10 11 12
WIN (W WIN W
Figure 5. Differential Output Voltage vs Input Voliage Figure 8. Positive Output Yoltage Nede ws Input Voltage
' 12
=
]
=
=}
a 1 2 4 4 E & T B 0 10 11 1z
WIN G
Figure 7. Positive Output Valtage Nodes ws Input Valtage
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10 Power Supply Recommendations

The MESS2Z2x and SAS532x devices are specified for operation over the range of 25 to 215 W, many
specifications apply from 0% to TO°C (MNESE32x) and 409 fo B5°C (SABLIEx). The Typical Characternslics
saction presents parameters that can exhibit significant variancs with regard to operating voltage or temperature.

CAUTION

Supply voltages outside of the £22 YV range can permananily damage the dewvica (ses
the Absolute Maximum Ratings).

Place 0.1-pF bypass capacitors closa to the power-supply pins 1o reduce emors coupling in from noisy or high
impadance power supplies. For more detailed information on bypass capacitor placement, refer to the Layouwt
Guidelines.

11 Layout

11.1 Layout Guidelines

For best oparational parformanca of the device, use good PCE layout practices, including:

+  Muoiza can propagate into analog circuitny through the powear pins of the circuit as a whele and the operational
amplifier. Bypass capacitors are used to reduce the coupled noise by providing low impedance power
sources local to the analog circuitry.

— Gonnect low-ESF, 0.1-pF caramic bypass capacitors betwean each supply pin and ground, placed as
close to the device as possible. A single bypass capacitor from W+ to ground is applicable for single
supply applications.

* Separate grourding for analog and digital portions of circuitry is one of the simplest and most-affective
mathiods of noise suppression. One or more layars on multilayer PCEs are usually devoted o ground planss.
A ground plane halps distribute heat and reduces EMI noise pickup. Maks sure to physically separate digital
and analeg grounds, paying attention to the flow of the ground curmrent. For more detailed information, refer 1o
Gircuit Board Layout Techniquas, SLOADED,

+  To reduca parasitic coupling, run the input traces as far away from the supply or ocutput traces as possible.
it is not possible to keep tham separate, it is much batter o cross the sansitive frace perpendicular as
opposed to in parallel with the noisy trace.

*+  Place the extemal components as close to the device as possible. Keeping BF and RG closa to the imverting
input minimizes parasitic capacitanca, as shown in Layouwt Example.

+ Keep the length of input fraces as short as possible. Always remembsr that the input traces are the most
sansitive part of the circuit

+ Zonsidar a driven, low-impedance guard ring around the critical fraces. A guard ring can significantly reduce
lzakage currents from nearby fraces that are at different potentials.

11.2 Layout Example

Figure 8. Operational Amplifier Schematic for Noeninverting Configuration

Copyright & 19792015, Taxas Insinamems Ncopomed Seibenit Docemersdation Feedback 11
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Layout Example (continued)

Flapa components dosa i3
deyion and 10 @ach aikario

Fun the Input races 2= far recuoa parastc amors
away 1rom the supply lnes
= possibie HE

WE+
o
WGC
ouTrz
O
IMZ+
U=a low-EER, coramic
bypess capackor

Ground [SHO) plane on another @yar

Figure 9. Operational Amplifier Board Layout for Neninverting Configuration
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12 Device and Documentation Support

12.1 Related Links

The table bslow lists quick access links. Categories include technical documents, support and community
resources, tools and software, and quick access to sample or buy.

Table 1. Related Links

Parts Product Folder Sample & Buy D:"""“"h Tools & Software g_}"’""" a‘.
MERSZZ Click he=re Click he=re Click he=re Click he=re Click he=re
MESSz28, Click he=re Click he=re Click he=re Click he=re Click he=re
SARERIZ Click he=re Click he=re Click he=re Click he=re Click he=re
ShAnsz3A Click he=re Click he=re Click he=re Click he=re Click he=re

122 Trademarks
All frademarks ara the property of their respective cwners.

12.3 Electrostatic Discharge Caution

This integrated cicuil can be damaged by ESD. Texas Irsiumems recommends that all imegrated cirouits be handled with
F 3 appraopriate precautions. Fadurs bo obssree proper handing ard irstallation procedures can cause damoage.

,‘f__"«- E2D damage can range fom subile performance degradation io complede devios failure. Precision imegrated circuits may be mane
susceplible o damage becauss very smal paramedric changes could cause 1he device nod b mest it published spedficaions.

124 Glossary
SLYE022 — TI Glossary.

Thizs glossary lists and explains terms, acronyms and definitions.

13 Mechanical, Packaging, and Orderable Information

The following pages include mechanical packaging and ordarable infomation. This information is the most
current data available for the designated devices. This data is subject to changes without notice and rewizion of
this document. For browser basad varsions of this data shest, rafer to the left hand navigation.

Copyright & 19792015, Taxas Insinamems Ncopomed Seibenit Docemersdation Feedback 1z
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PACKAGING INFORMATION

Crderable Device Slatus Package Type Package Pins Package  Eco Plan Lead/Ball Finish MSL Peak Temp  Op Temp (*C) De=wice Marking Samples
Al Drawing Qty = il @ 4%
MEzsEz2AD ACTIVE 01 1] a T Gre=n [AoHS CL WIFDAL Levek1-2600-LIMLIR Ot MESz2A n les
& o SbBr) AT
MEsEazADA ACTIVE 01 1] a 2800 Gre=n [AoHS CL WIFDAL Levek1-2600-LIMLIR Ot MESz2A - Tas
2 o SHiBY
MEsEazADREA ACTIVE S0IC 1] a 2800 Gre=n [AoHS CL WIFDAL Levek1 -2 0C-LIKLIE O 70 MNEsz2A - lex
& o SkEN) )
MEssz2ADRGY ACTIVE S0IC 1] a 2800 Gre=n [AoHS CL WIFDAL Levek1 -2 0C-LIKLIE O 70 MNEsz2A Samples
& na Sk'Br) i
MESsEazAP ACTIVE POIF P a B Gres=n [AoHS CL NIPDAL M Adar Phg Type Ot 7 MEssz2AFP - lex
& no ShBr) )
MEsEIZAPE4 ACTIVE POIF P a B Gres=n [AoHS CL NIPDAL M Adar Phg Type Ot 7 MEssz2AFP T
& na Sk'Br) i :
MEBSZ2APSR ACTIVE =0 Fs a 2000 Gresn [HeHS CL MIPDAL Lewek1 -260C-LIKLIR Ot 7 MESz2A z lex
& na ShBr) AT
MEBSZ2APSRE4 ACTIVE =0 Fs a 2000 Gresn [HeHS CL MIPDAL Lewek1 -260C-LIKLIR Ot 7 MESz2A Famples
& na Sk'Br) i :
MEBSZ20 ACTIVE S0IG 1] a T Gre=n [AoHS CL MIFDAL Levek1 -6 0C-LIR LI O 7 MeszE2
& o SbEr i
MEBS=Z20DR ACTIVE S0IG 1] a 2000 Gresn (AoHS  CLUNIPDAL| CUSH Leveki -260C-LIMLI O 7 MeszE2 Famples
& na Sh'Br) i :
MEBszZ20OREY ACTIVE 501G 1] a 2000 Green [AoHS CL WIFDAL Lewek1 -6 0C-LIMLIR 01 70 MeszE2 n les
& o SbiBr) AT
MERBIZDAGE ACTIVE 501G 1] a 2000 Green [AoHS CL WIFDAL Lewek1 -6 0C-LIMLIR 01 70 MeszE2 Sammilec
& no ShiBr] AT
MEEsz2F ACTIVE FOIF P a B0 FPh-Fres= CU MIFDAL | CL SN M Adar Phg Typs Ot MEzssz2F n les
{RaHS) AT
MEsEz2ZFES ACTIVE FOIF P a B0 FPh-Fres= CL WIFDAL M Adar Phg Typs Ot MEzssz2F - .
e
MEs=azP=R ACTIVE =0 Fs a 2000 Gresn [AeHS CL WIFDAL Levek1 -2 0C-LIKLIE O 70 MNeszz2 - lex
& no ShiBr) samiples
Shansz=AD ACTIVE S0IC 1] a T Gre=n [AoHS CL WIFDAL Levek1 -2 0C-LIKLIE -d0 bo A5 SARSIZA Samples
& na Sk'Br) i :
SApsazADGY ACTIVE S01C 1] a T Gre=n [HoHS CL NIPDAL L1 -2 0C-LIKLIR -d0 bo A5 SARSIZA - lex
& no ShiBr) SaTples

AddendurmrPage 1



i3 TexAs
INSTRUMENTS

FACKAGE OPTION ADDENDUM

wwew.H.oom 2d-Aug-ania
Orderable Device Hatus  Package Type Package= Pinz Package  Eco Plan Le=ad Ball Finish MSL Peak Temp  Op Temp (“C) De=vice Marking Samples
Al Drawing Qty = il @ L]
Sassz2A0R ACTIVE =01C 1] a 2800 Gres=n (HoHS CU NIFDAL Levek1 -260C-LIMLIM -0 o A SARSIZA .
samples
pptii
SAssazAP ACTIVE FOIF P a i Gre=n [AoHS CU NIFDAL M A dar Phg Type -0 bo A SArSIZAP n )
& no SkiBr) -"-LII-II-']-'!-
SASPAZAPEY ACTIVE FOIF P a i Gre=n [AoHS CU NIFDAL M A dar Phg Type -0 bo A SArSIZAP &2 rmalaE
i
SAmsazD ACTIVE =01C 1] a T4 Green [AoHS CU NIFDAL LeveH -260C-LIMLIM -0 bo A SARLIZ asles
& na SkBr| —
SarazE20DA ACTIVE =01C 1] a 2600 Gres=n (AoHS CU NIFDAL LeveH -260C-LIMLIM -0 bo A SARLIZ ammples
& na SkBr) ok
SamszzP ACTIVE FOIP P 4 ] Gre=n [AoHS CU NIFDAL M A dar Phg Type -40 bo A5 SApsazP Baumales
& na Sk'Br) . =

M The marksting stahs valuss are dedined s olows:

ACTIVE: Praduct device recommended for new designs.

LIFEBUY: Tl has announc=d {her the device wil be discardinusd, and a lid=ims-boy peicd iz in efsct.

MAMD: Mod recommended for mew designs. Devios isin production o suppor existing customers, kol Tl doss not recommend vsing this pad in a new design.
PREWIEW: Device has been announced bud i notin production. Samples may or may nol be available.

OBS0LETE: Tl has discominued 1he produdion of the devios.

1 BoHS: Tldefines "RoHS" 1o mean semicondusion products that are compliar with the current ELRoHS requiremerds for all 10 AoHS substances, induding the requirement that FoHS substance
do nat exoe=d 0.7 by weighl in homogeneous materiaks. Whene designed o be soldersd at high temperatures, "HoHS producks are suitable for use in specilied lsad-fres proossss=s. Tl may
referznoe these types of produds as "Ph-Free®.

RioHS Exempt: Tl defines "HoHS Exemp® & me=an preducts that camain lead kol are compliant with EU ReHS pusoan b a specific EL BaHS sxempdian.

Gireen: Tl defines "Gresn® to mean the conbent of Choine (C) and Bromine (Br) bassd llame retardants mest JS7098 low halogen reguirements of <=1000ppm threshold. Ardimony rioxide bosed
Aame retardants must also meet the <=1000ppm threshol reguiremen.

P 451, Peak Termp. - The Kaishure SBensitivily Level rating according 4o the JEDEC indushry standard clssiications, and peak sader =mpeabre.
M There may be addifional marking, which relales o 1the lgo, the kit fracs code infarmation, or the emsronmental category on the device.

a Mubiplks Device Markings will be inside parenihes=s. Cnly ane Devios Marking contained in paremihesss and separaied by a =~ willappear on a device. [Fa line s indented thenitis a continuation
ol the previcus line and the twa combined represemi the =ntire Devios Marking for that devics.

™1 | madiBall Finish - Croerable Devioss may have multiple materal finish options. Finish oplions are separmed by a sedical ruled ine. Lead/Bal Finish valuss may wrap o bao lines if te finish
vale sxcesds the masimum column width.
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L] PACKAGE OPTION ADDENDUM
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wwew.H.oom 2d-Aug-ania

Imporant Infermation and Disclaimer:The inlormation provided an this page represams Tis knosdedge and belisf as ol 1he dae that it is provided. Tl bases itz knowledge and belisf on informadion
pravided by third pari=s, and mak=s no repressnkdion o wamranty as o the accuracy of such imlormation. Efarks are ondsrsay b bettar inb=grate imormation iom ihird parties. T has @ken and
conlinues o ke reasonable skeps o povide repressnative and acourale nfomation bod may nod have conducted destrociive f=sting or chemical analysis on incoming materiaks and chemicals
Tl and Tl suppliers corsider certain inlormation to ke popristary, and thus CAS numbers and ether imiled infarmation may not be available far releass.

In na everm shall Tls §ability arising owl of such information excesd the toll purchase price of the T pais) af issue n this dosumert sold by Tl to Custamer on an anmual basis.
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Texas PACKAGE MATERIALS INFORMATION

INSTRUMENTS

W ilcom S-Jdan-201 B

TAPE AND REEL INFORMATION

REEL DiMEMSICHHE TAPE CIMENSIOMNS
& kP oKD 4 F1R
qioAe o b po T
=1 ol e v
[Fuw . )
Diiairrale !
Uinvily -+ ali -

A | Timeran dzsignod b eemnmaod ez T e 230 panc b wackr

R [ Mimarsin desicned b sommmiodess S1a zzripoaait andik
kil | Dlmsarsion deslsned b satom modasa e sarponeat rlckrass
T | Ceearall wedlh 20 ke CEqTiar Lase

F T ovan bebaes seassss o udy oy cenle e

Foze Wle iVl
CUADRANT ASSIGHNMENTS FOR PIN 1 CRIENTATION IN TAFE

T T 0 D Do o T f— Saeckel Holes

—

Uy Zieeliven ol Mo

-
[

Maiche. ﬁLd:I anle

"Al dmersdors ar= nomral

Device Package|Package|Pins| SPQ Re=| Re=el Al B0 Ko 1 W Finm1
Type |Drawing Diameter| Width | (mm) | (mm) | i(mm) | (mm) | {(mm) |Quadrant
(mmj %1 {mmj|

MEsEazADR =S01C ]} =] 2800 330.0 124 G.d 5.2 21 B.O 120 ol
MEsEza0R SOIC ]} =] 2800 330.0 128 5.4 5.2 21 B.O 120 o
MEsez20R = [ u} 3 2800 330.0 124 G4 5.2 2.1 8.0 1za ol
MERSZ20RGY S01C ] =] 2800 330.0 124 G.d 5.2 21 B.0 1z0 [= ]
ShnrazADH S001C ]} 3 2800 330.0 124 G.d 5.2 21 B.O 1z0 ol
SAnsz0DR S01C ]} =] 2800 330.0 124 6.4 5.2 21 B.O 1z0 o

Pack Mat=riak-FPage 1



Texas PACKAGE MATERIALS INFORMATION
INSTRUMENTS
WEE.1lcom S-Jan-a0i 0
TAPE AND REEL BOX DIMEMEIONS
s
- rl
L
- - o ""-\._F ’
*i&1 dmersiors ars nomnal
Diawice Package Type |Package Drawing| Pins SP0 Le=rgth (mm) | Width imm) | Height (mm)
MEESZ2A0R =0IC o B =a 00 3405 23ed 206
MEsEs3azDA S=0IC o B =500 a0 &g 0 270
MESE3IZ0OR =01C [ B =500 340.5 23e.1 2068
ME=sEaz0RGY S0IC K B =500 340.5 23e.1 2068
SAmsaIzADR S01C O =] =500 3405 =3e.1 2056
SasraziR =0IC o B =a 00 3405 23ed 206

Pack Mat=rak-FPage 2



MECHANICAL DATA

LA

A
U

i
Ll
e

PLASTIC DUAL—IN—LINE PACKAG

-
-
.

.,

0400 {18,15)
o mm T
A 5
A e T e O s Il %
0260 (660
0,240 (6.10)

o

i T

L -

P = e e
1 4

0.070 [1,78)
L B Y =R (R T

0.045 (112] S 0425 {8.96)

(a0 (0,.06)
[FAE

—~—1 | ! & I,. e ] .::'_:.-5:-:,:'

, ST | 0.2co 508} e A i~ % — Gauga Plans
I, ! |I ¥ ¥ Seating Plone |.|| L A ||
¥ 0125 {315 MN I|| - J:l“' ~ Q000 (BE5) MW
i |

&

* 4

SD40062/E 04,2010

HOTES: A, M limbor cimensions ore in inches |milfmeters).
B. This drowing & subject to chamge withou? nofice
C. Fols within JODEC WMS-001 woriation BA

www.tl.com



PACKAGE OUTLINE
DOO0SA SOIC - 1.75 mm max height

SMALL OUTLIME IMTEGRATED CIRCUIT

SEATING PLANE—._
N CEr
[Bee-6.15] [ [ooaEA[E -+ (-
PIN 1 1D AREA
/ £ | 05D
i = I 1127 T
1. T " T |
180-.107 2K |
[4.B1-5.00] B0
MOTE 3 [231] |
4% 07 -16°) |
ol | _'___;__L___L / e
| ' L J| g T — T
| 2 .012-.020 }
.—J—— AB0-157 [0.3140.51] 069 MAx
[3.81-2.38] R clals
e 4 [ |.o10 026 [ClalB| [1.75]
T T
£ e A
| | -, Q05-010 TYP
'-.‘ i ) | W [ [0.13-0.26]
—_ "I.-I L .l - I.\_ - —
L & I| —1
2 s —of L T
) 'H.
SEE DETAIL A .*"’/ |
010 -1 f
[0.25) ‘ { r {
. — ,____.'}L_;______; i
1 L
A 004-010
o-E [0.11-0.25]
01 6- 060
[@.41-1.27] OETAIL &
(041) t—  TYPICAL
[1.04]
4Z14E25/C 022019
NOTES:

1. Linear dimensions are in inch=s [millmet=rs). Dimensions in parenihesis ar=1or refersnce only. Conbolling dmensions ars n inches.
Dimensioning and {olerancing per ASKE Y14 56,

. Thiz drawing is subj=ci to change wilhowut nodice.

Thiz dimenzion does nod includ= mald Aash, prabrusions, or gale burrs. Mald Rash, prabrusions, or gaie burrs shall nod

secmed 006G [0.15] per side.

Thiz dimenzian does nod includ= nberl=ad Aash.

. A=l=rence JEDEC registradion MZ4012, vanation A&,

i ik

-

W i .com




EXAMPLE BOARD LAYOUT

DOODSA SOIC - 1.75 mm max height
SMALL OUTLIME INTEGRATED CIRCUIT
8X (061 )
1.5
[1.5%] SYMM EE
x i DETAILS
- | - -I . e
i i i L i i
] | ' |
axﬁ.[gaaaf — —
- | L LAY X
_.'!_'._'_" _____ 1.'_'_¢-
i ' . {A.002 jTYP
_—t 1t [0.05]
4 - i 4 I E—
62X (050 ) | |
1.27
=] e [213] ————=§
[E.4]
LAMD PATTERM EXAMPLE
EXPOSED METAL SHOWN
SCALE:EX
SOLDER MASK SOLDER MASK
METAL—\ OPENING ::anNan:'._\ N AEm Ao
r I'_ — e
— ! .
1
e - ExposED——
METAL
——II—— 0ES MAX —-IL— 00Z3 Mk
[0.07] [0.07]
ALL ARCUND ALL AROLIND
MOM SOLDER MASK SOLDER MASK
DEFIMED DEFINED

SOLDER MASK DETAILS

4 Z14ERSC 022015

MOTES: [conbinuad)

@. Fublication IPC-7351 may haw= albsrnats designs.

7. Sold=r mask fclerances bete==n and around zignal pads can vary bazed on board fabricabion sie.

TEXAS

»

INSTRUMENTS
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EXAMPLE STENCIL DESIGN
DOO0SA SOIC - 1.75 mm max height

SMALL OUTLIME IMTEGRATED CIRCUIT

L (061 ) T—-‘
[1.65] SEMM
11 :

|

|
==

l

|

= (R.002 i TYP

s [008]

B (080 | = !

[1.27]
|..7 (213) —-I

[5.4]

SOLDER PASTE EXAMFLE
BASED OM 005 IMCH [0.125 M) THICK STEMCIL
SCALESK

4 Z14ERSC 022015

MOTES: (continu=d)

B. Lazer cutting aperures with frap=zaidal walls and mounded corners may olfer b=Her pasks rdeas=. |IPCG-7525 may haw= albk=rmabe
de==ign recornmendafions.
8. Board azz=mbly site may hov= diffsrent recommendations for stencil d=sign.

-
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MECHANICAL DATA
PS (R-PDS0-GB) PLASTIC SMALL-OUTLINE PACKAGE

1,27
T H-—%
a ]

ARAA T
iII} B, 20 e
: 1] TE.
TpEgl | il

=22
izl

-

— 00 WaX

L e (6
4 ting Flane
L B : Seating A &

4040063,/ 03,03

WOTES: A AN linegr dimessions one in millimelers.
B, This crowing & subjecl bo chonge withouk nodice
C. Bady dimensiors do nol include mold fosh or pralrusion, ned o excesd 015
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IMPORTANT NOTICE AND DISCLAIMER

TIPROVIDES TECHMICAL AND HELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES [INCLUDIMG REFEREMCE
DESIGME], APPLICATION OH OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS |15-
AND WITH ALL FAULTS, AWND DISCLAIME ALL WARRAMTIES, EXFRESS AND IMPLIED, INCLUDIMG WITHCUT LIMITATION ANY
IMPLIED WARRSMTIES OF MERCHANTABILITY, FITMESS FOR & PARTICULAR PURPCSE OH MON-INFRIMGEMENT OF THIRD
FARTY INTELLECTUAL PROPERTY RIGHTS.

These resournces ars imendesd jor shilled developers designing with Tl preducts. You are solely responsible for (1) sedesling the appropriate
Tl preducts for your application, (2] designing, walidating and t=sting your applcation, and [3) enswring your application mests applicable
standards, and any ciber safety, s=cuiity, or alber reguiremens. These esounoes ae subjed o change withoul notice. T grants you
permission fo use these resources only lor developmen of an application that vses the Tl preducis described in the resowce. Cher
reproduction and display ol heses resowrces is prohibited. Mo licerrss is gramed o any ather Tl intellesioal property right or o any tied
party ntelleciual property righl. Tl discdaims responsibility for, and you wil Aully indemnify Tl and s represematives against, any clairs,
damages, costs, losses, and liabiities arising ol ol your vss of 1hess resources.

Tl= products are provided subjessl 0 Tl's Terms ol Sale (v di.comilegalbermecdsale himl) or ather applicabls f=rms availbble sither on
fi.com or pravided in conjunclion with such Tl praducts. Tl's provision of thess resources does nol expand or othersize alter Tl's appicable
wamantes ar warramy disdaimers {or Tl producks.

Klailing Address: Texas Irsiumems, Post Office Box 6553032, Dallas, Texas 75265
Copyright @ 2019, Texas Instruments Incomporated



