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ST Microelectronics
GRENOBLE PLANT

Standard Linear ICs, DSG

LINE : 093X

PRODUCT NAME : TS93X

LINE DESCRIPTION : MICROPOWER OPERATIONAL AMPLIFIER
WAFER CODE: 093XAAH

PACKAGES : TS931:S08/S0T23-5

TS932:S0O8/ DIPS8
TS934: SO14/DIP14 / TSSOP14

NPQP REFERENCE : 7139595

TEIREFERENCE : E917093XA
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DEVICE DESCRIPTION

QO093XC1

Wafer Fab. Process Asked Answer
931 932 934
Device name (Part number) TS931 TS932 TS934
Function (type) Rail to Rail Voltage Low Power
Output
Die name (Part number) 0931AAH 0932AAH 0934AAH
Die size (XXY) (mm x mm) 09x14 1.7x1.4 2.35x1.95
Shrink (Level) N/A
Transistor count (Number) 77 152 302
Process (Name) HF2CMOS
Process qualification (Date) Q4/1996
Wafer fab. (Location) Carroltton
Wafer characteristics (Diameter) 6’
radius value
(Tickness) 375um
(Dopant type) P
(Epi type) N
Mask set reference (Name) X931AA X932AA X934AA
Masks (Number) 16 16 16
Minimum effective dimension (Nature/Width) 2um
(Metal-Metal)
Composite defect density (Defects per 0.17
cm2)
NATURE THICKNESS WIDTH PITCH
Layers(M1,M2,polyl,poly2,etc..) M1 : AISiCu 0.6um 2um 4.5um
M2 : AISiCu 1.05um 2um 4.5um
POLY1: Poly 0.4um 2um 4.5um
POLY2 : Poly 0.4um 2um 4.5um
Frontside metallisation layers (Nature /Thickness) AlSiCu
Backside metallisationlayers (Nature /Thickness) Silicon
Passivation layers (Nature /Thickness) Pvapox +
Silicon Nitride
(Method) CVD
Process flow (Reference) Hfms510A
Fault coverage level (%) 100
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ELECTRICAL CHARACTERISATION
PRESENTATION

Since the processing technology and electrical specifications are identical f@eh&%3,
TS932& TS934devices, this report covers the entire family. Thecharacterisationwas
performed on th&S931device.

NOTES:

The high class version§§93XA) are screened at final test. For this reason, it is not possible to calculate
Cpk values for parameters selected for high class specifications.

For the production program :

The input offset current (lio) and input bias current (lib) parameters (originating from the input protection
diodes leakage currents) are tested with Vcc = 5V, even for the 3V specified versions. Please note that Vcc
5V is the most severe condition.

The AVD parameter cannot be tested due to low accuracy of test system. This parameter value is too high
(200000)

ASSURANCE OF THE DEVICE PARAMETERS AT CORNER TEMPERATURES

1st level :

During the Design phase the critical parameters are simulated at temperature min and max.

2nd level :

During the Evaluation phase 50 units are tested at temperature min andmax and the results are compared
the simulations and to the specification.

The CPK must be > 2 for 98% of the parameters and > 1.33 for the others.

3rd level :

The limits of specification at temperature are calculated to include the temperature drift evaluated at the 2r
level compared to the specification at’€b

4th level :

The test is made at 26 with the limits of the specification at 26, so with a guard band compared to the
limits at temperature.

The test results at 2& and temperature with the CP/CPK calculation and the specification are available in
the qualification report. This report is available for all new products and for redesigned products.
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QUALIFICATION RESULTS

a) Electrical results
* Yield analysis on 3 lots : conform toST standard results
* Electrical parameters distribution on 50piéces 3ANMB (= 25°C) and at cold and hot temperature
: results conform to datasheet specification

b) ESD measurement was performed according to MILSTD883C

* ESD resistance is :
HBM > 2 KV
MM > 200V
CDM > 2 KV

c) Latch-up measurement was performed according to ST specification
(n°0018695)

* No latch-up was observed

d) Reliability tests were performed according to the qualification plan

Reliability test Nb of rejects Package
High temperature bias test(HTB) 0/77 x3 0931 SOT23-5/093p
T° AMB = 125°C - Duration = 1000h SO8
0934 TSSOP14
Temperature & humidity bias(THB) 0/77 x3 0951 SOT23-5/ 0942
T°AMB = 85°C humidity = 85% SO8
Duration = 1000h 0925 TSSOP16
Temperature cycling (CT) 0/77 x3 0931 SOT23-5/ 0942
T°AMB = -65/150°C Nb cycles = 1000 SO8
0462 TSSOP8
Presure pot test (PPT) 0/77 x3 0931 SOT23-5/ 0942
T°AMB = 121°C S08 0462 TSSOPS3
Pressure = 2atm - Duration = 240h

e) Conclusion

* Electrical and reliability results meet or exceed the requirements set in theST qualification program
The devices TS931, TS932 and TS934 are qualified for all pack&@EEL3-5, SO8, DIPS,
TSSOP14, SO14ndDIP14).

NB : Detailed results are available upon request

"WARNING” : Tests results and information contained in this document are for information only. This
document does not alter ST Microelectronic’sstandard warranty or product specification
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QO093XC1

S08/0931 DAC 1st PAGE

N7 DO110931A

DESIGN APPROVAL CERTIFICATE

DESIGN APPROVAL CERTIFICATE {1/4)

Date ; 24/11/99

Line code © 0931

Sales types | THI4UD & DT

Dregonption | Ouiput rail 1o rail Micropower Operational

Amplifier

PL family: 71 (Sid Linear les DSG)

Market segment ;| Telecorn Computer Consurmer

Design tocation ; Grenobis

MAIN TECHNICAL DATA

Waatar code - DB3{AAM

Process | HF2CMOS

Biftusion plant : CARRDLLTON

Wafer size (inches) 1 §°

Die sive OUY, mim) 0631 = 0.9 x 1.4

Die size (may ; 1.26

thross by waler | GB31=12654

Packages : 508

ECONOMIC INFORMATION

Cumulative § vears ;

Peak zales year :

Sales (M3) © 3,288

Sales (M$) 1 1.5

Ban., margin (K5 © 580

ASP (5):0.15

Development cost (K$) © 78

Unit man. cost (§;  0.063

Payback time {Yyeompl. Year: 1.2

Man. margin (M5

This document stales that the product satisfies electrical spgaification and then preseries

can starl to characterize it, 10 optimize

testing and to perform reliability test.

SIGMNED 8Y NAME

DATE SIGNATURE

Product responsible AL daG

Froguct responsitie

F.JAGTOUIN

Loy

Program manager

M. BANGHER]

R,

Designer

J. BOURGGIN

Frraduct Engineering

A, CHABBAGNEUX

LAY EATE Y

Division manager

SO, HAIRE

o 799 W8-S

APPROVED BY:

GROUP GENERAL
MANAGER

P06 JTL RAIRE

[OSNNTS T WY o A

£y a8 @i’wf

P
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QO093XC1

SOT23-5/ 0931 DAC 1st PAGE

N®: D81108318

DESIGN APPROVAL CERTIFICATE

DESIGN APPROVAL CERTIFICATE {174}

Date 1 24/11/99

Line code ; 0U31

Sales types  TEHIHLT

Description Gu‘igasi rall to rail Micropower Operational
Arnplifior

PL family: 71 {(8td Linear lcs DEG)

Market sagment | Telecom Computer Consimer

Design focation © Grenobla

RAIN TECHNICAL DATA

Water ooda | DO31AAM

Frocess ; HFZOMOS

ffusion plant | CARROLLTON

Water size {inches) © 8

Die size (UY, mm) 0.9 x 1.4

Die size (rram®y o 126

Gross by water ) 12854

Fackages ; 80T23-4

ECONOMIC INFORMATION

Cumulative § years

Peak sales year

Tales (ME) ; 1298

Sales (M$) 1 1.5

Mg mamin 405 580

ASP. ($):0.15

Development cost (KE) 1 78

Unit man, cost (§) : 0.693

Fayback time {Yi/compl, Year: 1.2

Man. marghs (048

This documant states that the produnt satislies electrical specification and then preseries
car start to charactarize i, to oplimize festing and to perform refiability test.

SIGNED BY : MAME DATE SIGNATURE
Product responsibie B, JAC PE I S

Product responsibie FLUACQUIN

La Ayl

Program manager M. BANCHER

26 {u {94

Designer J. BOURGOIN

der A AP
,-.’.\if:} 4'/'/“ «’M?”f

Product Engineering A CHASBAGNEUR | 29 toq/ 8%
Division manager SO HAIRE pen i g1f B3 Eﬁ&} - .
APPROVED BY:
BROUP GENERAL 0.0 JC. KAIRE o g B ]tk AAEP LA Epe
MANAGER LAY T P

e e L
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S08/ 0932 DAC 1st PAGE

N7 DO1109328

DESIGN APPROVAL CERTIFICATE

DESIGN APPROVAL CERTIFICATE (14

Date : 24/11/99

Ling oode « 0832

Bates typas - TEBA2ID & DT

Desoription ;| Gutput rall to rail Micropower Operational
Amplifier

PL family: 71 (Sid Linsar s DSEG)

Maricet segment ; Telecom Computer Consumer

Design loocation  Grenoble

MAIN TECHNICAL DATA

Water code | DB3ZAAH

Process : HF20MOS

Ditfusion plant L CARRCLLTON

Wafer size {inches) . 8"

e size 00, mimi 1.7 x 1.4

[ie size {muy®) 1 2348

F0oss by waler 8837

Packages (508

ECONOMIC INFORMATION

Gumulative b years ;

Peak sales year :

Sates (M%) 0 3.488

Sales (M§) ¢ 1

Ran, margin (K$) . 260

ASP (5 0.25

Levelopment cost (1K) ;84

Linlt man. cost {33 ; 01886

Payhack time (Yycompl. Year 1

Man. margin (M$) -

This documeant states that the product satisfies electrical specification and then preseries
can start 1o characlarizs i, 1o optimize testing and to parform reliability test.

BIGNED BY MAME DATE SIGNATURE
Product responsitle AL JAL i f« 1A
Product responsibie F. JACOUIN e ? S5
Prograr manager M. BANGHER P64 “ £y

Designer J. BOURGOIN

¢ i xq.j#;;

Product Englnaaing A, CHASSAGHNEUX

&“;‘w 14759 P

she m\ww cwmm [

Division manager JC.KAIRE I LS
APPROVED BY:
GROUP GEMERAL p.6 J0. KAIRE ey o s ond o LB O - B
MANAGER ZaA1) 23 (& )| e

b
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DIP8 /0932 DAC 1st PAGE

N®: DY110032A

DESIGN APPROVAL CERTIFICATE

DESIGN APPROVAL CERTIFICATE {1/4) - : 3 Date ; 24/11/99
Ling oode [ 0932 [ Sales types | TEDAZIN
Dreseription - Output rall to rall Micropower Operational PL family: 71 (Std Linearics DSEG)
Ampiifiar
Market segment  Telecom Computer Consumer Design location : Granoble
AN TECHNICAL DATA

Waaler code © 0832484 Process | HFZOMOS
Biffusion plant | CARROLLTON Wafter size {inches) . §°
Biie size O, mm}: 1.7 X 1.4 Die size () ; 238 {
Ghass by waler o 0637 Fackages : DIFg

ECONOIMIC INFORMATION 3’
Cumulative § years Peak sales year :
Sules (M) 3.468 ' Sales (M3) © 1
Man, margin (K 260 ABP {5 025
Development cost (13) © 61 Unit man. cost (§) ) 0.1868
Payback time [Yioomol. Year ;1 Man. margin (M3}

This document states that the product satisfies electrical specification ;nd then preseries
can start to characterize 1, o optimize lesting and to perform reliability test.

SIGNED BY MAME DATE  SIGNATURE
Product responsible A AT Llesty 1SRG
Product responsible F.JAGOUIN iy &80
Program manager N, BANCHER] 244 197 -
Cesigner J. BOURGCHN Ea 1 I8
Produdt Engineering A, CHASBAGNEUX 25 f.&m;f ae
Division manager JC. KAIRE DA fdfam ) o
APPROVED BY:
GROUP GENERAL .o O KAIRE e o fpqf o Wk AR LA D
MANAGER 31 33 e
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S014 /0934 DAC 1st PAGE

MNP DET109348

DESIGN APPROVAL CERTIFICATE

DEBIGN APPROVAL CERTIFICATE { 1/4)

Date : 24/11/9%

Line codde 1 0934

Sales types : TS83410 & 107

Dosoriptinn ;- Output rail 1o rall Micropower Operational
Aaplifier

PL family: 71 i5td Linear lgs DEG)

Market segment | Telecom Computer Consumer Design location © Grenoble
MAIN TECHNICAL DATA
Wafer code © Q8354A0M Procass | HF2UMOS

Diffusion plant ) CARROLLTON

Wafer size {inches) : 6°

o sire (XY, My 235 x 185

Die size {rnm®) © 4 BB2S

Broass by water ) 3408

Packages : S04

ECONCGMIC INFORMATION

Cumutative § vears :

Peak sales year ¢

Bales (ME) 0 1.58

Gales (M%) . 0.48

pMan, margin (K5 ;108

ASP (§): 023

iDaveiopment cost (K3 © 61

Unit man. cost (§) © 0,144

Payback time {Y)compl, Year 1

Man. margin (M$) :

i This document states that the product satisfies electrical specification and then preseries

can start to characterize i, to oplimize testing and to perform reliability test.

SHINED BY MNAME DATE SIGNATURE
Froduct responsible A JAG ,;:i{:; I f’ o4

Froduct responsible

F.JAGCHUIN

‘J ’;':, (o ; j

Program manager

M. BANCHER]

Wh {4 i

Drasigner

Jo BOURGOIN

R

Froduct Engineering

A, CHABSAGNELX

23l 59

Division manager

JOL KATRE

APPROV

B Ly 59 {(Fo g @Mﬁﬂmmm
ED BY: ]

GROUP GENERAL
MANSGER

D.0G, KAIRE

¢ s Gantllie

| 2ot Al | @wa;@

N o
b
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DIP14 /0934 DAC 1st PAGE

| NS D9110934A

§
DESIGN APPROVYAL CERTIFICATE

DEBIGN APPROVAL CERTIFICATE { 1/4)

Date | 24/11/9%

Line code © 0034

Sales types | THE34IN

Descriphion | Guipot rall o rall Micropower Operational
Arnplifier

L family: 71 (80 Linear los DSG)

Market segment © Teleocom Computer Consumer

Pesign location © Srenoble

MAIN TECHNICAL DATA

Waler code | DG34AAH

Process @ HF20MGOE

ChHfusion plant | CARROGLLTON

Wafer size {inches) | 67

DHe size OOV, mm) - 2.35 1 1.95

Die size (mm?) - 4. 5828

Gross by water | 34068

Packages : DiP14

ECONONMIC INFORMATION

Lumulative § years

Poak sales year :

Sales (M$) @ 153

Sales (M$) - 0.46

Man. margin (K3) 109

ASP (8): 023

Deysinpment cost ikﬁs} i

Uit man, cost (3) 0 0.144

Payback time {Yicompl. Year: 1

This docume
can start to charactenze it, o optim

nt states that the product satisfies elsctrical spacification and then preseries
ize testing and to perform reliability test.

Man. margén {M$) :
1

SIGNED BY ! NAME DATE SIGNATURE
Product responsible ALJAG 26
Product responsible F. JACCGUIN Loy 1700
HFrogram manager N, BANCGHER] 6y 140
Lesigner J BOURGOIN S g S5
Froduct Enginearing A, CHASBAGNEUX ag}ﬁ#,f;g 8
Division manager JC. KAIRE DA 1) D Qf’ms
APPROVED BY:
GROUP GENERAL po G RAIRE Y i .
MANAGER 2slatf 99 (La)|d
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TSSOP14 /0934 DAC 1st PAGE

N D9110834C

DESIGN APPROVAL CERTIFICATE

DESIGN APPROVAL CERTIFICATE { 174}

Date : 24/11/99

Ling oode © 0024

Sales types - TSU34IPT

Description @ Ouipul rall 1o rail Micropower Operationa
Amplitier

PL tamily; 71 (Std Linear lcs DBG)

Market segmaent Tatenom Computer Gonsumear

Design location : Grencbie

MAIN TECHNICAL DATA

Wiater oode | 0834AAH

Process - HFZOMOS

Diffusion plant | CARROLLUTON

Wafer size {nches) ' 8°

Erie size (X0, mmi o 2.535 x 1,55

(e size (mm® 45825

Gross by wafer : 3406

Packages ; TSSO 14

ECOROMIC INFORMATION

Sumulative § years ;

Peak galoeg year

Sates (M%) 1.58

Saieg (M3} : 0,46

flan, margin (K35 © 108

ASP. (3 0.23

Deveinpment cost (08 61

Unit man. cost {5 §.144

Payback fime (Yyoompl Year o 1

Man. margin (MS)

This document states that the produc! satisfies electrical specification and then preseries
can start to charactenize i (o optimize testing and to perform reliability test,

SIGNED BY

NAME DATE SIGNATURE
Product responsible A, SAD ;;? «"’; i ;”'{:}{ o
Product responsitle F. JACGUIN LT
Program manager N. BANCGHER! 3 g% ; 1A%
Designer J. BOURGOIN ik
Product Enginesring A, CHASBAGHELX 2_33 dgi,{»gj 449
Division manager JO, KAIRE 2 1485
APPROVED BY:
~ GROUP GENERAL PONC.KARE  lom/edf 83 (Fodfh CHMEALLAE D
MANAGER / S —
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PRODUCT DESIGN QUALIFICATION FLOW

“Quality is what the customer says it is.”
Tom Peters

Manufacturing and reliability must be
considered at the design level in order to
manufacture reliable products meeting
customers’ expectations.

New product development plans adopt the
Quality Function Deployment (QFD)
methodology as a basic tool to understand
customers’ requirements. This formally
translates the customers’ need into technical
requirements as product specifications, process
operations and manufacturing process
controls, that represent the key points for the
product finalization,

In SG5-THOMSON, a corporate procedure
defines the product maturity, specifying three
maturity levels with rules from one level to the
next. They are: design, engineering and
production. In addition there are various sub
levels. This procedure governs the entire life
cycle of a product from new product proposal
to its obsolescence. It also determines when
and how, engineering samples can be released
at sub-maturity levels in a controlled manner
by defining “for application study only” or “not
yet fully qualified” on the customer
documentation.

Each new product begins from the preparation
of a target specification and a document called
a New Product Request (NPR), which contains
business and technical details. The purpose of
this first control is to evaluate the potential of
the product and determine if there is sufficient
justification to allocate design resources.

Once the NPR is approved the designers can
start work. Designers work to clearly defined
design rules which incorporate robust design
principles. When the design is complete and
the first working samples are available they are
evaluated to make sure that the design is
acceptable for the next phase, Engineering.

The results of these tests are included in the
next key document, the Design Approval
Certificate (DAC). The approval of the DAC
commits the company to a major investment
so it is essential to ensure that the product is
ready to proceed.

While a product is in design and
characterization (maturity 10 & 20), samples
may be given to customers with the

documentation indicating “engineering
samples for application study only and at the
customers’ risk” under the responsibility of the
Division Manager.

MNew product is prepared for qualification
through product characterization and
reliability testing. A Product Qualification
Certificate (PQC) which permits the new
product to proceed to manufacturing must be
approved by Group Management.

4

FEASIBILITY

NPR

NPR APPROVAL

b

DESIGN

I

I

i

LAYQUT

MATURITY 10

)

1

WAFER EVALUATION

DAG APPROVAL

i

QUALIFICATION LOTS

£
CHARACTERIZATION

MATURITY 20° &
RELIABILITY

POG AFPROVAL

i

MATURITY 30 PRODUCTION

Product design qualification flow
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