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This report presents the product reliability data for Maxim's analog products.  The data was
acquired from extensive reliability stress testing performed in 1999-2000.  It is separated into nine
fabrication processes:

Standard Metal-Gate CMOS (SMG)
Medium-Voltage Metal-Gate CMOS (MV1)
Medium-Voltage Silicon-Gate CMOS (MV2)
3 um Silicon-Gate CMOS (SG3)
5 um Silicon-Gate CMOS (SG5)
1.2 um Silicon-Gate CMOS (SG1.2)
0.8 um Silicon-Gate CMOS (S8)
0.6 um Silicon-Gate CMOS (S6)
Bipolar (BIP) processes

Over 14 million device hours have been accumulated for products stressed at an elevated temperature
(135°C) during this period.  Data in this report is typical of Maxim production, and demonstrates the
consistently high reliability of Maxim products.
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Introduction
This report presents the product reliability data for Maxim's analog products. The data was acquired from extensive
reliability stress testing performed in 1999-2000.  Over 14 million device hours have been accumulated for products
stressed at an elevated temperature (135°C) during this period.  Data in this report are typical of Maxim production,
and demonstrate the consistently high reliability of Maxim products.

Fabrication Processes
Maxim currently uses the following fabrication processes, described in below.

SMG (Standard Metal-Gate CMOS)

SMG is a 6-micron, 24V, metal-gate CMOS process.  It has conservative design rules, but is appropriate for many SSI
and MSI circuit designs.  This very popular fabrication process is used to produce many of Maxim's products.

MV1 (Medium-Voltage Metal-Gate CMOS)

MV1 is a 12-micron, 44V, metal-gate CMOS process, used exclusively to produce our analog switch product line.

MV2(Medium-Voltage Silicon-Gate CMOS)

MV2 is a 5-micron, 44V, silicon-gate CMOS process, also used in our analog switch production line.

SG3, SG5, SG1.2, S6, and S8 (3-Micron, 5-Micron, and 1.2-Micron, 0.6-Microrn, and 0.8-
Microrn Silicon-Gate CMOS)

SG3 is a 3-micron, 12V, silicon-gate CMOS process. SG5 is a 5-micron, 20V, silicon-gate CMOS process. SG1.2 is a
1.2-micron, 6V, silicon-gate CMOS process. SG1.2 is our present process standard.  S8 & S6 are processes for newer
products at Maxim.

Bipolar(18 and 12-Micron)

Bipolar is an 18-micron, 44V or 12-micron, 24V bipolar process, used chiefly for precision references, op amps, and
A/D converters.

Reliability Methodology
Maxim's quality approach to reliability testing is conservative. Each of the seven fabrication processes has been
qualified using the following industry-standard tests: Life Test, 85/85, Pressure Pot, HAST, High-Temperature
Storage Life, and Temperature Cycling (Table 1).  Each process has been qualified and proven to produce inherently
high-quality product.

TABLE 1. MAXIM PROCESS RELIABILITY TESTS
Test Name Conditions Sampling Plan Acc/SS
Life Test 135°C, biased, 1000h 1/77

85/85 85°C, 85%RH, biased, 1000h 1/77
HAST 130°C, 85%RH, biased, 100h 0/45

Pressure Pot 121°C,100%RH, 2 atm, unbiased, 168h 0/77
Temperature Cycling -65°C to+150°C, air to air, unbiased, 1000 cycles 1/77

High Temperature Storage 150°C, unbiased, 1000h 1/77
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Maxim's SMG, MV1, MV2, SG3, SG5, SG1.2, S6, S8, and Bipolar processes clearly meet or exceed the performance and
reliability expectations of the semiconductor industry.  Results of Maxim’s long term life testing on our various
process technologies are summarized in Table 2.  These processes are qualified for production.

TABLE 2. LIFE TEST RESULT OF MAXIM PRODUCTS FOR EACH PROCESS
(Test Condition: 135 °C, 1000 Hrs. 60% UCL)

PROCESS SAMPLE SIZE REJECTS FIT @ 25 °° C FIT @ 55 °° C
SMG 1475 1 0.31 5.37
MV1 462 1 0.99 17.1
MV2 721 2 0.98 16.8
SG3 3669 2 0.19 3.31
SG5 859 0 0.24 4.18

SG1.2 4313 2 0.16 2.82
S8 714 0 0.29 5.02
S6 237 0 0.87 15.1
BIP 1765 2 0.4 6.89

TOTAL 14215 10 0.18 3.17

Reliability Program
Maxim has implemented a series of Quality and Reliability programs aimed at building the highest quality, most
reliable analog products in the industry.  All products, processes, packages, and changes in manufacturing steps
must be subjected to Maxim's reliability testing before release to manufacturing for mass production. Our reliability
program includes the following three steps, described in detail:

Step 1: Initial Reliability Qualification Program

Maxim's product reliability test program meets EIA-JEDEC standards and most standard OEM reliability test
requirements.

Table 1 summarizes the qualification tests that are part of Maxim's reliability program. Before releasing products, we
require that three consecutive manufacturing lots from a new process technology successfully meet the reliability
test requirements.

Step 2: Ongoing Reliability Monitor Program

Every week Maxim identifies wafer lots from each process to be the subjects of reliability monitor testing.  Each lot is
tested to 48 hours of High-Temperature Operating Life (HTOL) at 135°C.  On a quarterly basis, one wafer lot per
process per fab is subjected to the same long-term reliability tests as defined in Table 1, which include HTOL, 85/85,
Pressure Pot, Temperature Cycling, and High Temperature Storage. Test results are fed back to production.

Step 3: In-Depth Failure Analysis and corrective Action

Our technical failure-analysis staff is capable of analyzing every reliability test failure to the device level. If an
alarming reliability failure mechanism or trend is identified, the corrective action is initiated automatically. This
proactive response and feedback ensures that discrepancies in any device failure mechanism are corrected before
becoming major problems.

Designed-In Reliability

A disciplined design methodology is an essential ingredient of manufacturing a reliable part.  No amount of
finished-product testing can create reliability in a marginal design.  To design-in reliability, Maxim began by
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formulating a set of physical layout rules that yield reliable products even under worst-case manufacturing
tolerances. These rules are rigorously enforced, and every circuit is subjected to computerized Design Rule Checks
(DRCs) to ensure compliance.

Special attention is paid to Electrostatic Discharge (ESD) protection.  Maxim's goal is to design every pin of every
product to withstand ESD voltages in excess of 2000V, through a unique protection structure. In the case of our
RS-232 interface circuits, products can even withstand ±15kV ESD using the human-body model, ±8kV ESD using
IEC1000-4-2 contact discharge, or ±15kV ESD using IEC1000-4-2 air-gap discharge. Maxim tests each new product
design for 50 mA latchup protection.

Designs are extensively simulated (using both circuit and logic simulation software) to evaluate performance under
worst-case conditions. Finally, every design is checked and rechecked by independent teams before being released
to mask making.

Wafer Inspection

All wafers are fabricated using stable, proven processes with extremely tight control.  Each wafer must pass
numerous in-process checkpoints (such as oxide thickness, alignment, critical dimensions, and defect densities), and
must comply with Maxim's demanding electrical and physical specifications.

Finished wafers are inspected optically to detect any physical defects.  They are then parametrically tested to ensure
full conformity to Maxim's specifications.  Our parametric measurement system is designed to make the precision
measurements that will ensure reliability and reproducibility in analog circuits.

We believe our quality-control technology is the best in the industry, capable of resolving current levels below 1pA,
and of producing less than 1pF capacitance.  Maxim's proprietary software allows automatic measurement of
subthreshold characteristics, fast surface-state density, noise, and other parameters crucial to predicting long-term
stability and reliability. Every Maxim wafer is subject to this rigorous screening at no premium to our customers

Reliability Data

Failure-Rate History

Figure 1 illustrates Maxim's Failures-in-Time (FIT) rate performance based on the Life Test Data summary in Table 3.
It also highlights the progressive improvements made in reliability, a trend that we expect to continue, due to our
continuous-improvement methodology.

TABLE 3. RELIABILITY DATA SUMMARY BY PRODUCT LINE
PRODUCT

FAMILY
# OF
LOTS

NUMBER
OF

FAILURES

TOTAL
UNITS

TESTED

DEGREE
OF

FREDOM

 60 %
VALUE

χχ 2

 90 %
VALUE

χχ 2

FIT @ 25 °° C
60 %

CONF.
LEVEL

FIT @ °° 25 C
90 % CONF.

LEVEL

Converters
(A/D,D/A)

32 12 2493 26 26.8 34.8 2.8 3.7

Linear 258 37 20357 76 78.0 91.4 1.01 1.19

Sum Total
of All

Products

290 49 22850 100 102.5 109.6 1.18 1.27
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FIGURE 1. Maxim FIT Rates Over Time

Infant Mortality Evaluation

Maxim evaluates each process and product family's Infant Mortality rate immediately after achieving qualified status.
Through Infant Mortality analysis, we can identify the common defects for each process or product family. For an
illustration of Maxim/s low Infant Mortality rate, refer to Table 4.

Merits of Burn-In

Maxim's early conservative approach included burn-in as a standard stage of our production flow. Burn-in ensured
that our customers were receiving a quality product. Now, with the addition of our own sophisticated fabrication
facilities, we have improved the innate product quality to the point where burn-in adds little reliability value.

Each time a new fabrication process is introduced at Maxim, an Infant Mortality (burn-in) evaluation is initiated with
the process qualification. Through this Infant Mortality evaluation we can identify fabrication process defects at an
early stage of production.  Using the data in Table 4 (Infant Mortality Evaluation Results) and Figure 9 (Infant
Mortality Pareto Chart) we can determine which category should next be improved. The data shown demonstrates the
positive direction of Maxim's quality standards.  It illustrates our continued dedication to providing the lowest
overall-cost solution to our customers, through superior quality products.

The data of Table 2 summarizes the reliability effects of production burn-in.  Essentially, only ten units out of 14,215
were found to be outside their specifications after 1000 hrs of operation at 135°C. This is equal to a FIT rate of 0.18 at
25°C.

In comparison, the Infant Mortality rate is equal to  69 units out of 240,408 after 12 hrs at 135°C, which has an
equivalent FIT rate of approximately 1.22. In practical terms, 0.0287% of the total population would be found as
defective through the first six years of operation (below 0.004%/year), with an additional 0.014%/year failing over the
remaining life of the product.
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Life Test at 135°C

Life Test is performed using biased conditions that simulate a real-world application. This test estimates the product's
field performance. It establishes the constant failure-rate level and identifies any early wearout mechanisms. The
tested product is kept in a controlled, elevated-temperature environment, typically at 135°C. This test can detect
design, manufacturing, silicon, contamination, metal integrity, and assembly-related defects.

High-Temperature Life and Dynamic Life Test (DLT)
Test Conditions: 135°C, 1000 hrs, inputs fed by clock drivers at 50% duty cycle, or Static.
Failure Criteria: Must meet data sheet specifications

Results: See Table 5-13

Humidity Tests

The most popular integrated circuit (IC) packaging material is plastic.  Plastic packages are not hermetic; therefore,
moisture and other contaminants can enter the package.  Humidity testing measures the contaminants present and
the product's resistance to ambient conditions.  Contaminants can be introduced during both wafer fabrication and
assembly, and they can negatively affect product performance.  Pressure Pot, 85/85, and HAST tests are used for this
evaluation.

85/85 Test

Maxim tests plastic-encapsulated products with an 85/85 test to determine the moisture resistance capability of our
products under bias conditions. This test can detect the failure mechanisms found in Life Test. In addition, it can
detect electrolytic and chemical corrosion.

85/85
Test Conditions: 85°C, 85% Relative Humidity, biased,1000 hrs
Failure Criteria: Must meet data sheet specifications

Results: See Table 14

Pressure Pot Test

This test simulates a product's exposure to atmospheric humidity, which can be present during both wafer fabrication
and assembly. Although an IC is covered with a nearly hermetic passivation layer (upper-surface coat), the bond
pads must be exposed during bonding. Pressure Pot testing

Pressure Pot
Test Conditions: 121°C, 100% RH, no bias, 168 hrs.
Failure Criteria: Must meet data sheet specifications

Results: See Table 15

HAST Test

Highly Accelerated Steam and Temperature (HAST) testing often replaces 85/85 testing. It serves the same basic
function as 85/85, but permits the evaluation to be completed in 10% of the time, making HAST tests useful for
immediate feedback and corrective action.

HAST
Test Conditions: 130°C, 85% RH, biased, 100 hrs.
Failure Criteria: Must meet data sheet specifications

Results: See Table 16
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Temperature Cycling Test

This test measures a component's response to temperature changes and its construction quality. The test cycles
parts through a predetermined temperature range (usually -65°C to +150°C). Both fabrication and assembly problems
can be discovered using Temperature Cycling, but the test typically identifies assembly quality.

Temperature Cycling
Test Conditions: -65°C to +150°C, 1000 cycles
Failure Criteria: Must meet data sheet specifications

Results: See Table 17

High Temperature Storage Test

This test evaluates product performance after being stored for a set duration (1000 hrs.) at a high temperature (150°C).
It is only useful for failure mechanisms accelerated by heat.

High-Temperature Storage Life
Test Conditions: 150°C, 1000 hrs. unbiased
Failure Criteria: Must meet data sheet specifications

Results: See Table 18

Hybrid Products Reliability Data
Maxim's hybrid product reliability data is presented in Tables 19 and 20. Table 19 is the Life Test data for products
tested in 1999-2000.  Table 20 is the Temperature Cycling test data for hybrid products.

Process Variability Control
Reliability testing offers little value if the manufacturing process varies widely.  A standard assumption, which is
often false, is that test samples pulled from production are representative of the total population. Sample variability
can be lessened by increasing the number of samples studied.  However, unless a process is kept "in control," major
variations can invalidate reliability test results, leading to incorrect conclusions and diminishing the integrity of
failure rate estimates.  Uncontrolled processes also make it difficult to prove failure rates of less than 10 FIT.

Maxim monitors the stability of critical process parameters through the use of computerized Statistical Process
Control (SPC). Over 125 charts are monitored in-line during wafer production. Additionally, over 100 process
parameters are monitored at Wafer Acceptance. Maxim has a target Capability Coefficient (Cpk) goal of 1.3, which is
nearly 32 ppm.  In addition to SPC, Maxim uses Design of Experiments (DOE) to improve process capability optimize
process targeting, and increase robustness.
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Tables of Reliability Test Data

TABLE 4. INFANT MORTALITY EVALUATION RESULTS (BI TEMPERATURE =135 °° C)
FAB

PROCESS
DEVICE LOT NUMBER SAMPLE SIZE REJECTS PPM NOTE

MV2 DG411DJ XRLADB102B 1000 0 0
MV2 DG411DJ XRLADS087A 951 0 0
MV2 DG411DJ XRLBDB119L 1000 0 0
MV2 DG412DJ XRLBDA160A 500 0 0
MV2 DG412DJ XRLBDB116A 1000 0 0
MV2 DG413DJ XRLCDB126J 1000 0 0
MV2 DG444DJ NRZCD2006AI 1000 0 0
MV2 DG444DJ NRZCD2006AI 9992 0 0

Subtotal 16443 0 0
SG1.2 MAX824RCPA ITWJH1003BI 6480 1 154
SG1.2 MAX811MCPA IY2BA3089F 1106 0 0
SG1.2 MAX811MCPA IY2BA3089E 919 0 0
SG1.2 MAX869LEEE IL7BE2086D 5481 0 0
SG1.2 MAX869LEEE IL7BE2085C 3979 0 0
SG1.2 MAX869LEEE IL7BE2085D 3709 0 0
SG1.2 MAX869LEEE IL7BE2087A 3457 0 0
SG1.2 MAX869LEEE IL7BE2090B 3704 0 0
SG1.2 MAX869LEEE IL7BE2089B 3502 0 0
SG1.2 MAX1617MEE I4BAEA298#2 1445 0 0
SG1.2 MAX1617AMEE I4BAEA147AA 4292 2 466 1 gate oxide leakage,1 particulate

contamination
SG1.2 MAX1617AMEE I4BAE2027A 4685 0 0
SG1.2 MAX1617AMEE I4BAEA035C 4709 2 425
SG1.2 MAX1617AMEE I4BAEA033D 4243 0 0
SG1.2 MAX1617AMEE I4BAEA049AA 3972 0 0
SG1.2 MAX1617AMEE I4BAE1277AI 6164 2 324
SG1.2 MAX1617AMEE I4BAEA231CX 4206 0 0
SG1.2 MAX1617AMEE I4BAEA160CA 4979 1 201 CrSi resistance change
SG1.2 MAX1617AMEE I4BAE2231BX 4232 0 0
SG1.2 MAX1617AMEE I4BAE3399E 992 0 0
SG1.2 MAX1617AMEE I4BAE3399FA 1000 0 0
SG1.2 MAX1617MEE I4BAEA298A 4864 2 411
SG1.2 MAX1617MEE I4BAE3269A# 4921 7 1422 7 gate oxide rupture
SG1.2 MAX1617MEE I4BAEA293A 4898 2 408 2 gate oxide leakage
SG1.2 MAX1617MEE I4BAE2304A# 4845 2 413

Subtotal 96784 21 217
SG3 MAX188AEPP ITKCHQ001B 1059 0 0
SG3 MAX192BCPP NTKEEV215A 500 0 0
SG3 MAX5260ACMH N9BADA006A

#
3692 20 0

SG3 MAX882EPA IBNAIQ001A 1000 0 0
SG3 MAX767CAP ICFAIQ002FV 962 0 0
SG3 MAX785CAI ICFAIQ002E# 2000 2 1000 2 gate oxide leakage
SG3 MAX785CAI ICFAIQ002H 935 0 0
SG3 MAX785CAI ICFAIQ002HA 999 1 1000
SG3 MAX785CAI ICFAIQ003E 1995 0 0
SG3 MAX786CAI ICFAL2266B# 571 0 0
SG3 MAX786CAI ICFAL2266C# 556 1 1773
SG3 MAX785CAI NCFAGA989A 1000 0 0
SG3 MAX785CAI NCFAGA988C 988 0 0
SG3 MAX786CAI NCFAGV936A 1000 0 0
SG3 MAX603CSE IDNAEQ001K 1000 0 0
SG3 MAX709LCPA IRHACQ001E# 1000 0 0
SG3 MAX828EPA INIACQ001CQ 2000 0 0
SG3 MAX3243CNI IDLBJ2006A 2939 3 1021
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SG3 MAX3243CNI IDLBJU007A 2928 0 0
SG3 MAX3243CNI IDLBJZ002C 2504 0 0
SG3 MAX3243CNI IDLBJZ004A 1380 0 0
SG3 MAX3241CAI NDLAJV506A# 500 0 0
SG3 MAX3243CNI IM5BDZ003A 1875 1 533
FAB

PROCESS
DEVICE LOT NUMBER SAMPLE SIZE REJECTS PPM NOTE

SG3 MAX3243ECNI IM5BDQ001A 1110 0 0
SG3 MAX3243ECNI IM5BDQ001B 992 0 0

Subtotal 35485 28 789
S6 MAX7411CUA I3BDCZ006B 4968 0 0
S6 MAX7411CUA I3BDDZ008B 4930 1 203
S6 MAX7426 I3BDCZ002B 5001 2 600 1 M2 to M3 short, 1 unknown, 1 Vos
S6 MAX5552 I55ACZ030C 4291 0 0

Subtotal 19190 3 156
S8 MAX809LCPA I5QAB2003DV 3953 0 0
S8 MAX6326CPA I3GAB2006E 3607 1 277 die scratch
S8 MAX893LESA IV8BIZ042A 4959 1 202
S8 MAX893LESA IV8BIZ041B 4976 1 201
S8 MAX893LESA IV8BIZ044D 4445 5 1125
S8 MAX893LESA IV8BIZ046D 4399 1 227
S8 MAX893LESA IV8BIZ047ED 4921 0 0
S8 MAX893LESA IV8BIZ043G 4868 5 1027
S8 MAX893LESA IV8BIZ043D 4752 1 210
S8 MAX893LESA IV8BM2083AI 4151 1 241
S8 MAX893LESA IV8BMA083BI 4339 0 0
S8 MAX893LESA IV8BMA084AI 4103 0 0
S8 MAX893LESA IV8BIZ059K 4601 1 217
S8 MAX893LESA IV8BM2081B 3300 0 0
S8 MAX893LESA IV8BM2081JI 3500 0 0

Subtotal 64874 17 262
SG5 MAX232ACPE NETAJI023BB 999 0 0
SG5 MAX232ACPE NETAK2120BI 1999 0 0
SG5 MAX214CPI NKSAJ4001BA 999 0 0

Subtotal 3997 0 0
SMG MAX250CPD NERACV019A 1000 0 0
SMG MAX232CPE XHUBAZ151A 500 0 0
SMG MAX232CPE XHUBAZ152A 499 0 0
SMG MAX3185CWP XPEACZ069T 136 0 0
SMG MAX3185CWP XPEACZ057C 500 0 0
SMG MAX1406CPE XC4ABZ009D 500 0 0
SMG MAX1406CPE XC4ABZ009C 500 0 0

Subtotal 3635 0 0
     Combined Total 240408 69 287 PPM
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TABLE 5. LIFE TEST AT 135 °° C/1000 HOURS FOR THE MEDIUM VOLTAGE METAL-
GATE CMOS PROCESS (SMG)

DEVICE DATE PACKAGE SAMPLE       FAILURES (HRS.) NOTE

TYPE CODE SIZE 192 500 1000

MAX8211CSA 9903   8 NSO 77 0 0 0

MAX8211CSA 9914   8 NSO 77 0 0 0

MAX8211CSA 9926   8 NSO 77 0 0 0

ICL7612BCPA 9929 8 PDIP 0 0 1 0

MAX8211CSA 9938   8 NSO 77 0 0 0

ICL7109CPL 9948 40 PDIP 77 0 0 0

MAX240CMH 9948 44 PQFP 45 0 0 0

MAX240CMH 9948 44 PQFP 45 0 0 0

MAX8211CSA 9949 8 NSO 77 0 0 0

MAX690CPA 9950 8 PDIP 77 0 0 0

MAX8212ESA 0012 8 NSO 77 0 0 0

MAX8212ESA 0012 8 NSO 77 0 0 0

MAX8212CSA 0010 8 NSO 77 0 0 0

MAX641ACSA 0011 8 NSO 77 0 0 0

MAX8212CPA 0012 8 PDIP 77 0 0 0

MAX202CWE 0014 16 WSO 76 0 0 0

MAX232CWE 0016 16 WSO 77 0 0 0

MAX232CWE 0017 16 WSO 77 0 0 0

MAX202CWE 0017 16 WSO 77 0 0 0

MAX3185CWP 0021 20 WSO 77 0 0 0

MAX691CWE 0022 16 WSO 77 0 0 0

Total 1475 0 1 0

TABLE 6. LIFE TEST AT 135 °° C/1000 HOURS FOR THE MEDIUM VOLTAGE METAL-
GATE CMOS PROCESS (MV1)

DEVICE DATE PACKAGE SAMPLE       FAILURES (HRS.) NOTE

TYPE CODE SIZE 192 500 1000

DG211 9845 16 PDIP 77 0 0 0

DG201A 9928 16 PDIP 77 0 0 0

DG201A 9939 16 PDIP 77 0 0 0

DG302ACJ 0007 14 PDIP 77 0 0 1

DG201ACJ 0024 16 PDIP 77 0 0 0

DG202CJ 0012 16 PDIP 77 0 0 0

Total 462 0 0 1
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TABLE 7. LIFE TEST AT 135 °° C/1000 HOURS FOR THE 3 UM MEDIUM VOLTAGE
SILICON-GATE CMOS PROCESS (MV2

DEVICE DATE PACKAGE SAMPLE       FAILURES (HRS.) NOTE

TYPE CODE SIZE 192 500 1000

MAX308CPE 9903 16 PDIP 77 0 0 0

MAX4511CPE 9904 16 PDIP 100 0 0 0

MAX4506CPA 9916   8 PDIP 80 0 0 0

MAX450CP 9920 18 PDIP 79 1 0 0 unknown

MAX303CPE 9925 16 PDIP 77 0 0 0

MAX303CPE 9940 16 PDIP 77 0 0 1 leakage

MAX338CPE 0008 16 PDIP 77 0 0 0

MAX4509EPE 0019 16 PDIP 77 0 0 0

MAX362CPE 0013 16 PDIP 77 0 0 0

Total 721 1 0 1
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TABLE 8 LIFE TEST AT 135 °° c/1000 HOURS FOR THE 3 UM SILICON-GATE CMOS
PROCESS (SG3)

DEVICE DATE PACKAGE SAMPLE       FAILURES (HRS.) NOTE

TYPE CODE SIZE 192 500 1000

MAX4501CXK 9935   5 SC70 231 0 0 0

MAX485CSA 9921   8 NSO 150 0 0 0

MAX603CSA 9946   8 NSO 79 0 0 0

MAX705CPA 9851   8 PDIP 77 0 0 0

MAX705CPA 9914   8 PDIP 77 0 0 0

MAX705CPA 9929   8 PDIP 76 0 0 0

MAX828CPA 9929   8 PDIP 80 0 0 0

MAX187BCPA 9931   8 PDIP 80 0 0 0

MAX705CPA 9938   8 PDIP 77 0 0 0

MAX882CPA 9943   8 PDIP 80 0 0 0

MAX4501CKA 9847   8 SOT23 231 0 0 0

MAX708CUA 9927   8 UMAX 231 0 0 0

MAX708CUA 9942 8 UMAX 77 0 0 0

MAX1741CUB 9818 10 UMAX 231 0 0 0

MAX881REUB 0007 10 UMAX 72 0 0 0

MAX511CSD 9929 14 NSO 77 0 0 0

MAX3243ECPI 9917 28 PDIP 80 0 0 0

MAX3243CPI 9919 28 PDIP 80 0 0 0

MAX785CAI 9908 28 SSOP 78 0 0 0

MAX785CAI 9927 28 SSOP 160 0 0 0

MAX785CAI 0017 28 SSOP 76 0 0 0

MAX3243CUI 9851 28 TSSOP 120 0 0 0

MAX3243EUI 9947 28 TSSOP 45 0 1 0

MAX3243CUU 9924 38 TSSOP 210 0 0 0

MAX4501CXK 9935 5 SOT 77 0 0 0

MAX1697TEUT 0001 6 SOT 64 0 0 0

MAX1697UEUT 0001 6 SOT 64 0 0 0

MAX1697TEUT-T 0024 6 SOT 46 0 0 0

MAX1697TEUT 0024 6 SOT 51 0 0 0

MAX1697TEUT-T 0024 6 SOT 50 0 0 1

MAX705CPA 9950 8 NSO 77 0 0 0

MAX828EPA 9944 8 PDIP 80 0 0 0

MAX705CPA 0011 8 PDIP 77 0 0 0

MAX708TEPA 0014 8 PDIP 77 0 0 0

MAX187AEPA 0029 8 PDIP 77 0 0 0

MAX187CEPA 0029 8 PDIP 77 0 0 0

MAX187AEPA 0029 8 PDIP 77 0 0 0

Total 3669 0 1 1
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TABLE 9.  LIFE TEST AT 135 °°  C/1000 HOURS FOR THE 5 UM SILICON-GATE CMOS
PROCESS (SG5)

DEVICE DATE PACKAGE SAMPLE       FAILURES (HRS.) NOTE

TYPE CODE SIZE 192 500 1000

MAX232ACPE 9903 16 PDIP 80 0 0 0

MAX232ACPE 9914 16 PDIP 77 0 0 0

MAX232ACPE 9927 16 PDIP 77 0 0 0

MAX232ACPE 9939 16 PDIP 77 0 0 0

MAX232ACPE 0002 16 PDIP 77 0 0 0

MAX244CQH-D 0005 44 PLCC 77 0 0 0

MAX232ACPE 0006 16 PDIP 80 0 0 0

MAX232ACPE 0006 16 PDIP 77 0 0 0

MAX1627ESA 0022 8 NSO 80 0 0 0

MAX4420EPA 0023 8 PDIP 80 0 0 0

MAX406ACPA 0029 8 PDIP 77 0 0 0

Total 859 0 0 0

TABLE 10.  LIFE TEST AT 135 °° C/1000 HOURS FOR THE BIPLAR PROCESS (BIP)
DEVICE DATE PACKAGE SAMPLE       FAILURES (HRS.) NOTE

TYPE CODE SIZE 192 500 1000

MAX4331CSA 9844   8 NSO 154 0 0 0

REF02CP 9852   8 PDIP 77 0 0 0

REF01CP 9921   8 PDIP 77 0 0 0

REF01CP 9938   8 PDIP 77 0 0 0

MAX472CSA 0002  8 NSO 66 0 0 0

MAX4145ESD 0028 14 NSO 80 0 0 0

MAX4145ESD 0033 14 NSO 80 0 0 0

MAX831CWE 0012 16 WSO 80 0 0 0

MAX726CCK-SL 0013 68 PLCC 80 0 0 0

MAX427CSA 9946 8 NSO 77 0 0 0

MAX427CSA 9946 8 NSO 77 0 0 0

MAX427CSA 9946 8 NSO 77 0 0 0

REFO2HP-W 9952 8 NSO 77 0 0 0

MAX472CSA 0002 8 NSO 66 0 0 0

MAX472CSA 0002 8 NSO 66 0 0 0

MAX4131ESA 0006 8 NSO 80 0 0 1 parametric

MAX4131ESA 0006 8 NSO 80 0 0 0

MAX4131ESA 0006 8 NSO 80 1 0 0 parametric

REF02CP 0006 8 PDIP 77 0 0 0

REFO2HP 0018 8 PDIP 77 0 0 0

REF02CP 0021 8 PDIP 80 0 0 0

MAX873BEPA 0034 8 PDIP 80 0 0 0

Total 1765 1 0 1
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TABLE 11. LIFE TEST AT 135 °° C/1000 HOURS FOR THE 1.2 UM SILCON-GATE CMOS
PROCESS (SG1.2)

DEVICE DATE PACKAGE SAMPLE       FAILURES (HRS.) NOTE

TYPE CODE SIZE 192 500 1000

MAX8863RCUK 9914   5 SOT23 150 0 0 0

MAX8863TCUK 9932   5 SOT23 79 0 0 0

MAX619CUA 9905   8 MSOP 231 0 0 0

MAX887CSA 9846   8 NSO 77 0 0 0

MAX890LCSA 9901   8 NSO 77 0 0 0

MAX4251CSA 9914   8 NSO 80 0 0 0

MAX887HESA 9937   8 NSO 77 0 0 0

MAX890LESA 9938   8 NSO 77 0 0 0

MAX541ACPA 9934   8 PDIP 160 0 0 0

MAX848CWE 9929 16 NSO 80 0 0 0

MAX1617CEE 9913 16 QSOP 76 0 0 0

MAX869LCEE 9919 16 QSOP 78 0 0 0

MAX1617CEE 9924 16 QSOP 76 0 0 0

MAX1617ACEE 9925 16 QSOP 79 0 0 0

MAX869LCEE 9931 16 QSOP 160 0 0 0

MAX1617CEE 9935 16 QSOP 231 0 1 0 Parametric

MAX1617CEE 9935 16 QSOP 80 0 0 0

MAX1617CEE 9936 16 QSOP 80 0 0 0

MAX1617CEE 9937 16 QSOP 80 0 0 0

MAX5130AEEE 9945 16 QSOP 45 0 0 0

MAX5130AEEE 9945 16 QSOP 77 0 0 0

MAX5130BEEE 9945 16 QSOP 77 0 0 0

MAX1458CAE 9914 16 SSOP 77 0 0 0

MAX1458CAE 9921 16 SSOP 154 0 0 0

MAX1478CAE 9921 16 SSOP 76 0 0 0

MAX1478AAE 9949 16 SSOP 77 0 0 1 marg.

MAX1478AAE 9949 16 SSOP 77 0 0 0

MAX1688EUE 0020 16 TSSOP 77 0 0 0

MAX1688EUE 0020 16 TSSOP 77 0 0 0

MAX1714AEEP 9947 20 QSOP 77 0 0 0

MAX1714AEEP 9950 20 QSOP 77 0 0 0

MAX1451CAP 9906 20 SSOP 90 0 0 0

MAX1664CUP 9833 20 TSSOP 77 0 0 0

MAX847CEI 9851 28 QSOP 154 0 0 0

MAX1632CAI 9910 28 SSOP 80 0 0 0

MAX1632EAI 0011 28 SSOP 76 0 0 0

MAX1457CWI 9904 28 WSO 80 0 0 0

MAX8863TEUK 9940 5 SOT 75 0 0 0

MAX8863TEUK 0013 5 SOT 77 0 0 0

MAX8864REUK 0025 5 SOT 69 0 0 0

MAX4473ESA 9904 8 NSO 80 0 0 0

MAX887HESA 9950 8 NSO 77 0 0 0

MAX890LESA 0002 8 NSO 77 0 0 0

MAX890LESA 0011 8 NSO 77 0 0 0

DEVICE DATE PACKAGE SAMPLE       FAILURES (HRS.) NOTE
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TYPE CODE SIZE 192 500 1000

MAX887HESA 0013 8 NSO 77 0 0 0

MAX887HESA 0022 8 NSO 77 0 0 0

MAX887HESA 0023 8 NSO 74 0 0 0

Total 4313 0 1 1

TABLE 12. LIFE TEST AT 135 °° C/1000 HOURS FOR .8UM SILICON-GATE CMOS
PROCESS (S8)

DEVICE DATE PACKAGE SAMPLE       FAILURES (HRS.) NOTE

TYPE CODE SIZE 192 500 1000

MAX1790EUA 9940    8 UMAX 74 0 0 0

MAX893LCSA 9925   8 NSO 240 0 0 0

MAX1790CUA 9940  8 UMAX 80 0 0 0

MAX1725EUK 0030 5 SOT 80 0 0 0

MAX893LESA 0020 8 NSO 80 0 0 0

MAX809LCPA 0021 8 PDIP 80 0 0 0

MAX6326CPA 0023 8 PDIP 80 0 0 0

Total 714 0 0 0

TABLE 13. LIFE TEST AT 135 °° C/1000 HOURS FOR THE 0.6 UM SILICON-GATE
CMOS PROCESS (S6)

DEVICE DATE PACKAGE SAMPLE       FAILURES (HRS.) NOTE

TYPE CODE SIZE 192 500 1000

MAX7426CUA 0019 8 SOT 77 0 1 0

MAX5080LEUK 0023 5 SOT 80 0 0 0

MAX7411CUA 0029 8 SOT 80 0 0 0

Total 237 0 1 0
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TABLE 14.  85 °° C/85 % R.H./BIASED/1000 HOURS TEST RESULTS (ALL PLASTIC
PACKAGES)

TYPE DATE PACKAGE SIZE 1000 HRS NOTE

DEVICE CODE SAMPLE FAILURES (HRS)

MAX202CWE 0014 16 WSO 77 0

MAX232CWE 0016 16 WSO 74 0

MAX202CWE 0017 16 WSO 77 0

MAX1664CUP 9833 20 SSOP 62 0

ICL7109CPL 9948 40 PDIP 77 0

MAX4501EXK 9939 5 SC70 73 0

MAX8863TEUK 9940 5 SOT 66 0

MAX8863TEUK 0013 5 SOT 65 0

MAX8211CSA 9949 8 NSO 77 0

MAX690CPA 9950 8 NSO 77 1

MAX8212CSA 0010 8 NSO 77 0

MAX8212CPA 0012 8 PDIP 77 0

MAX708CUA 9942 8 uMAX 57 1

MAX708CUA 9944 8 uMAX 20 0

Total 956 2

TABLE 15. PRESSURE POT TEST AT 121 °° C/100 % R.H. 15 PSIG/168 HOURS (ALL
PLASTIC PACKAGES)

DEVICE DATE PACKAGE SAMPLE FAILURES (HRS.) NOTE

TYPE CODE SIZE 168

MAX8863RCUK 9914   5 SOT 462 0

MAX8863TCUK 9932   5 SOT 76 0

MAX4501CUT 9935   6 SC70 231 0

MAX4501CUT 9936   6 SC70 231 0

MAX619CUA 9905   8 UMAX 231 0

MAX626CUA 9916   8 UMAX 231 0

MAX708CUA 9927   8 UMAX 231 0

MAX887CSA 9846   8 NSO 44 0

MAX890LCSA 9901   8 NSO 45 0

MAX8211CSA 9903   8 NSO 45 0

MAX890LCSA 9914   8 NSO 45 0

MAX8211CSA 9914   8 NSO 45 0

MAX849CSA 9919   8 NSO 80 0

MAX485CSA 9921   8 NSO 231 0

MAX893LCSA 9922   8 NSO 77 0

MAX3485CSA 9923   8 NSO 231 0

MAX4490CSA 9924   8 NSO 77 0

MAX893LCSA 9925   8 NSO 154 0

MAX8211CSA 9926   8 NSO 45 0

MAX887CSA 9937   8 NSO 45 0

MAX890LCSA 9938   8 NSO 45 0

MAX8211CSA 9938   8 NSO 45 0

DEVICE DATE PACKAGE SAMPLE FAILURES (HRS.) NOTE
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TYPE CODE SIZE 168

MAX705CPA 9851   8 PDIP 45 0

REF02CPA 9852   8 PDIP 45 0

REF02 9913   8 PDIP 45 0

MAX705CPA 9914   8 PDIP 45 0

MAX472CPA 9915   8 PDIP 45 0

MAX4506CPA 9916   8 PDIP 77 0

REF01 9921   8 PDIP 45 0

MAX828CPA 9929   8 PDIP 77 0

MAX705CPA 9929   8 PDIP 45 0

MAX187BCPA 9931   8 PDIP 77 0

MAX541ACPA 9934   8 PDIP 77 0

REF01 9934   8 PDIP 45 0

MAX705CPA 9938   8 PDIP 45 0

MAX4501CKA 9846   8 SOT 231 0

MAX4544CKA 9940   8 SOT 154 0

MAX1485CUB 9814 10 UMAX 308 0

MAX1741CUB 9818 10 UMAX 231 0

MAX619CUB 9930 10 UMAX 231 0

MAX881REUB 0006 10 UMAX 76 0

MAX1484CUB 0024 10 UMAX 77 0

MAX1484CUB 0024 10 UMAX 77 0

MAX1484CUB 0024 10 UMAX 75 0

MAX511CSD 9929 14 NSO 77 0

MAX479CSD 0006 14 NSO 77 0

MAX4145ESD 0033 14 NSO 77 0

MAX4418ESD 0034 14 NSO 77 0

MAX494CSD 9946 14 PDIP 77 0

DG302ACJ 0007 14 PDIP 77 0

MAX232ACSE 9907 16 NSO 80 0

MAX849CSE 9919 16 NSO 80 0

MAX848CSE 9929 16 NSO 77 0

MAX691ACSE 9939 16 NSO 231 0

MAX691ACSE 0005 16 NSO 77 0

MAX308CPE 9903 16 PDIP 45 0

MAX232ACPE 9903 16 PDIP 77 0

MAX4511CPE 9904 16 PDIP 77 0

DG211CPE 9910 16 PDIP 45 0

MAX232ACPE 9914 16 PDIP 45 0

MAX303CPE 9925 16 PDIP 45 0

MAX232ACPE 9927 16 PDIP 45 0

DG201A 9928 16 PDIP 45 0

DG201A 9939 16 PDIP 45 0

MAX232ACPE 9939 16 PDIP 77 0

MAX232ACPE 0002 16 PDIP 77 0

DG201ACJ 0002 16 PDIP 77 0

MAX232ACPE 0006 16 PDIP 77 0

MAX338CPE 0008 16 PDIP 77 0

DEVICE DATE PACKAGE SAMPLE FAILURES (HRS.) NOTE

TYPE CODE SIZE 168
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MAX232CPE 0012 16 PDIP 77 0

DG202CJ 0012 16 PDIP 77 0

MAX362CPE 0013 16 PDIP 77 0

MAX4509EPE 0019 16 PDIP 77 0

DG201ACJ 0024 16 PDIP 77 0

MAX869LCEE 9903 16 QSOP 231 0

MAX1617CEE 9913 16 QSOP 45 0

MAX869LCEE 9919 16 QSOP 76 0

MAX1617CEE 9924 16 QSOP 45 0

MAX1617ACEE 9925 16 QSOP 77 0

MAX869LCEE 9931 16 QSOP 77 0

MAX1617CEE 9935 16 QSOP 231 0

MAX1714BEEE 9942 16 QSOP 44 0

MAX1714AEEP 9943 16 QSOP 45 0

MAX5130AEEE 9945 16 QSOP 45 0

MAX1714AEEP 9947 16 QSOP 45 0

MAX1714AEEP 9950 16 QSOP 45 0

MAX5130BEEE 0003 16 QSOP 77 0

MAX1617AMEE 0014 16 QSOP 77 0

MAX5130AEEE 9945 16 QSOP 30 0

MAX1458CAE 9914 16 SSOP 45 0

MAX1458CAE 9921 16 SSOP 90 0

MAX1478AAE 9950 16 SSOP 77 0

MAX1452AAE 0036 16 SSOP 76 0

MAX4651EUE 0001 16 TSSOP 32 0

MAX1688EUE 0020 16 TSSOP 77 0

MAX1688EUE 0020 16 TSSOP 77 0

MAX232ACEW 9909 16 WSO 80 0

MAX691CWE 0022 16 WSO 77 0

MAX1451CAP 9906 20 SSOP 90 0

MAX1451CAP 9912 20 SSOP 45 0

MAX3222EUP 9952 20 TSSOP 28 0

MAX3222EUP 9952 20 TSSOP 25 0

MAX233ACWP 9949 20 WSO 77 0

MAX203CWP 9949 20 WSO 77 0

MAX3185CWP 0021 20 WSO 77 0

MAX3185CWP 0021 20 WSO 77 0

MAX3185CWP 0021 20 WSO 77 0

MAX3185CWP 0021 20 WSO 71 0

MAX3243ECPI 9917 28 PDIP 77 0

MAX3243CPI 9919 28 PDIP 77 0

MAX307EPI 9949 28 PDIP 77 0

MAX2323FI 9948 28 QFN 77 0

MAX2323EGI 0005 28 QFN 77 0

MAX2323EGI 0005 28 QFN 77 0

MAX4571CEI 9950 28 QSOP 70 0

MAX4571EEI 0035 28 QSOP 45 0

DEVICE DATE PACKAGE SAMPLE FAILURES (HRS.) NOTE

TYPE CODE SIZE 168

MAX4571EEI 0037 28 QSOP 77 0
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MAX4571EEI 0037 28 QSOP 77 0

MAX4571EEI 0037 28 QSOP 77 0

MAX240CMH 0039 28 QSOP 77 0

MAX785CAI 9908 28 SSOP 77 0

MAX1632CAI 9910 28 SSOP 77 0

MAX785CAI 9927 28 SSOP 77 0

MAX1631EAI 9950 28 SSOP 77 0

MAX1631EAI 9950 28 SSOP 76 0

MAX1631EAI 9950 28 SSOP 77 0

MAX1631EAI 9950 28 SSOP 72 0

MAX3243CUI 9851 28 TSSOP 231 0

MAX3243EUI 9947 28 TSSOP 77 0

MAX3243EUI 9947 28 TSSOP 77 0

MAX3243EUI 9947 28 TSSOP 77 0

MAX155BCWI 9849 28 WSO 80 0

MAX1457CWI 9904 28 WSO 45 0

MAX809LEUR 9948 3 SOT 77 0

MAX809LEUR 9948 3 SOT 77 0

MAX809LEUR 9948 3 SOT 77 0

MAX809MEUR 0032 3 SOT 77 0

MAX809MEUR 0032 3 SOT 77 0

MAX809MEUR 0033 3 SOT 77 0

MAX5004CAX 0035 36 SSOP 77 0

MAX5004CAX 0035 36 SSOP 73 0

MAX3187CAX 0035 36 SSOP 77 0

MAX5004CAX 0036 36 SSSOP 22 0

MAX3243CUU 9924 38 TSSOP 231 0

MAX671REXS 0005 4 SC70 77 0

MAX240CMH 9948 44 MQFP 45 0

MAX240CMH 9948 44 MQFP 45 0

MAX240CMH 9948 44 MQFP 45 0

MAX244CQH 0006 44 PLCC 77 0

MAX8864REUK 0024 5 SOT 77 0

MAX8864REUK 0025 5 SOT 77 0

MAX1697UEUT 0010 6 SOT 77 0

MAX1697UEUT 0011 6 SOT 77 0

MAX1697TEUT 0024 6 SOT 76 0

MAX1697TEUT-T 0024 6 SOT 77 0

MAX1697TEUT 0047 6 SOT 77 0

MAX1697TEUT 0047 6 SOT 77 0

MAX1697TEUT 0047 6 SOT 77 0

MAX1697TEUT 0047 6 SOT 77 0

MAX1697TEUT 0047 6 SOT 77 0

MAX1697TEUT 0047 6 SOT 77 0

MAX427CSA 9946 8 NSO 77 0

MAX427CSA 9946 8 NSO 77 0

DEVICE DATE PACKAGE SAMPLE FAILURES (HRS.) NOTE

TYPE CODE SIZE 168

MAX427CSA 9947 8 NSO 77 0

MAX887HESA 9950 8 NSO 77 0
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MAX8211ESA 9952 8 NSO 77 0

MAX890LESA 0002 8 NSO 77 0

MAX884ESA 0003 8 NSO 45 0

MAX472CSA 0003 8 NSO 77 0

MAX890LESA 0011 8 NSO 77 0

MAX641ACSA 0011 8 NSO 77 0

MAX8212ESA 0012 8 NSO 77 0

MAX887HESA 0013 8 NSO 76 0

MAX975ESA 0019 8 NSO 77 0

MAX682ESA 0021 8 NSO 77 0

MAX887HESA 0021 8 NSO 77 0

MAX887HESA 0023 8 NSO 77 0

MAX4416ESA 0036 8 NSO 76 0

MAX4417ESA 0036 8 NSO 77 0

REF02HP-W 0040 8 NSO 77 0

MAX603CSAQ 0040 8 NSO 76 0

MAX485ESA 0045 8 NSO 77 0

MAX485ESA 0045 8 NSO 77 0

MAX485ESA 0045 8 NSO 77 0

MAX882EPA 9943 8 PDIP 74 0

MAX705CPA 9950 8 PDIP 77 0

REF02HP-W 9952 8 PDIP 77 0

REF02CP 0006 8 PDIP 77 0

MAX705CPA 0011 8 PDIP 77 0

MAX708TEPA 0014 8 PDIP 77 0

REF02HP 0018 8 PDIP 77 0

MAX690CPA 0019 8 PDIP 77 0

MAX690CPA 0019 8 PDIP 77 0

MAX809LCPA 0021 8 PDIP 77 0

MAX824RCPA 0023 8 PDIP 75 0

MAX893LESA 0023 8 PDIP 77 0

MAX6326CPA 0023 8 PDIP 77 0

MAX187BCPA 0029 8 PDIP 45 0

MAX187CEPA 0029 8 PDIP 45 0

MAX187AEPA 0029 8 PDIP 77 0

MAX708CPA 0031 8 PDIP 77 0

MAX744ACPA 0034 8 PDIP 77 0

MAX744ACPA 0034 8 PDIP 77 0

MAX744ACPA '0034 8 PDIP 77 0

MAX603CPA 0039 8 PDIP 77 0

MAX4501CKA 0008 8 SOT 77 0

MAX4501CKA 0008 8 SOT 77 0

MAX3314ECKA-T 0018 8 SOT 77 0

MAX3314CKA-T 0018 8 SOT 77 0

MAX3314ECKA 0022 8 SOT 77 0

DEVICE DATE PACKAGE SAMPLE FAILURES (HRS.) NOTE

TYPE CODE SIZE 168

MAX5222EKA-T 0028 8 SOT 80 0

MAX4501CKA 0031 8 SOT 77 0

MAX7411CUA 0029 8 UMAX 80 0
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Total 17896 0

TABLE 16. HAST TEST RESULTS 130 °°  C/85% R.H./BIASED/100 HOURS
DEVICE DATE PACKAGE SAMPLE FAILURES (HRS.) NOTE

TYPE CODE SIZE 100

MAX4501CXK 9935   5 SC70 75 0

MAX4502CUK 9829   5 SOT 25 0

MAX4501CUK 9904   5 SOT 25 0

MAX8863RCUK 9914   5 SOT 146 0

MAX8863TCUK 9932   5 SOT 25 0

MAX4501CUT 9936   6 SC70 50 0

MAX890LCSA 9901   8 NSO 25 0

MAX8211CSA 9903   8 NSO 25 0

MAX890LCSA 9914   8 NSO 25 0

MAX8211CSA 9914   8 NSO 25 0

MAX707CSA 9915   8 NSO 25 0

MAX485CSA 9921   8 NSO 75 0

MAX893LCSA 9922   8 NSO 25 0

MAX3485CSA 9923   8 NSO 75 0

MAX4490CSA 9924   8 NSO 25 0

MAX893LCSA 9925   8 NSO 50 0

MAX8211CSA 9926   8 NSO 25 0

MAX887CSA 9937   8 NSO 25 0

MAX890LCSA 9938   8 NSO 25 0

MAX8211CSA 9938   8 NSO 25 0

MAX603CSA 9946   8 NSO 45 0

MAX705CPA 9851   8 PDIP 25 0

REF02 9852   8 PDIP 25 0

REF02 9913   8 PDIP 25 0

MAX705CPA 9914   8 PDIP 25 0

MAX4506CPA 9916   8 PDIP 25 0

REF01 9921   8 PDIP 25 0

MAX828CPA 9929   8 PDIP 25 0

MAX705CPA 9929   8 PDIP 25 0

MAX541ACPA 9934   8 PDIP 25 0

MAX705CPA 9938   8 PDIP 25 0

REF01 9938   8 PDIP 45 0

MAX882CPA 9943   8 PDIP 45 0

MAX4501CKA 9847   8 SOT 75 0

MAX4544CKA 9940   8 SOT 90 0

MAX708CUA 9841   8 UMAX 25 0

MAX619CUA 9905   8 UMAX 75 0

MAX626CUA 9916   8 UMAX 75 0

DEVICE DATE PACKAGE SAMPLE FAILURES (HRS.) NOTE

TYPE CODE SIZE 100

MAX708CUA 9927   8 UMAX 65 0

MAX887CSA 9846   8NSO 25 0

MAX1485CUB 9814 10 UMAX 25 0

MAX1741CUB 9818 10 UMAX 75 0
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MAX619CUB 9930 10 UMAX 75 0

MAX881REUB 0006 10 UMAX 32 0

MAX1484CUB 0024 10 UMAX 45 0

MAX1484CUB 0024 10 UMAX 45 0

MAX1484CUB 0024 10 UMAX 45 0

MAX511CSD 9929 14 NSO 25 0

MAX4492ASD 9950 14 NSO 45 0

MAX691ACSE 9810 16 NSO 25 0

MAX691ACSE 9836 16 NSO 25 0

MAX848CSE 9929 16 NSO 25 0

MAX691ACSE 9939 16 NSO 75 0

MAX351CSE 0005 16 NSO 45 0

MAX691ACSE 0005 16 NSO 44 0

MAX691ACSE 0005 16 NSO 45 0

MAX4508ESE 0007 16 NSO 40 1

MAX4511ESE 0007 16 NSO 40 0

MAX4511EPE 9812 16 PDIP 39 0

MAX308CPE 9903 16 PDIP 25 0

MAX232ACPE 9903 16 PDIP 25 0

MAX232ACPE 9914 16 PDIP 25 0

MAX303CPE 9925 16 PDIP 25 0

MAX232ACPE 9927 16 PDIP 25 0

DG201A 9928 16 PDIP 25 0

DG201A 9939 16 PDIP 25 0

MAX232ACPE 9939 16 PDIP 25 0

MAX303CPE 9940 16 PDIP 25 0

MAX232ACPE 0002 16 PDIP 35 0

MAX232ACPE 0006 16 PDIP 45 0

MAX338CPE 0008 16 PDIP 45 0

DG202CJ 0012 16 PDIP 45 0

MAX232CPE 0012 16 PDIP 45 0

MAX362CPE 0013 16 PDIP 45 0

MAX4509EPE 0019 16 PDIP 45 0

MAX1617CEE 9837 16 QSOP 25 0

MAX869LCEE 9903 16 QSOP 75 0

MAX1617ACEE 9905 16 QSOP 52 0

MAX1617CEE 9907 16 QSOP 25 0

MAX1617CEE 9908 16 QSOP 25 0

MAX1617ACEE 9911 16 QSOP 51 0

MAX1617CEE 9913 16 QSOP 25 0

MAX869LCEE 9919 16 QSOP 25 0

MAX5130AEEE 9919 16 QSOP 44 0

MAX1617CEE 9924 16 QSOP 25 0

DEVICE DATE PACKAGE SAMPLE FAILURES (HRS.) NOTE

TYPE CODE SIZE 100

MAX1617ACEE 9925 16 QSOP 25 0

MAX869LCEE 9931 16 QSOP 25 0

MAX1617CEE 9935 16 QSOP 75 0

MAX1714BEEE 9942 16 QSOP 25 0

MAX5130AEEE 9945 16 QSOP 25 1



RR1M

Page 25 of 39

MAX5130AEEE 9945 16 QSOP 45 0

MAX1458CAE 9914 16 SSOP 25 0

MAX1458CAE 9921 16 SSOP 25 0

MAX1478CAE 9921 16 SSOP 25 0

MAX1478AAE 9949 16 SSOP 45 0

MAX1478AAE 9950 16 SSOP 45 1

MAX1688EUE 0020 16 TSSOP 43 0

MAX1688EUE 0020 16 TSSOP 45 0

MAX1688EUE 0020 16 TSSOP 43 0

MAX4651EUE 0001 16 TSSOP 45 1

MAX691ACWE 9936 16 WSO 25 0

MAX691CWE 0020 16 WSO 45 0

MAX1714AEEP 9943 20 QSOP 25 0

MAX1451CAP 9906 20 SSOP 49 0

MAX1451CAP 9912 20 SSOP 25 0

MAX3222EUP 9952 20 TSSOP 33 0

MAX233ACWP 9946 20 WSO 25 0

MAX3185CWP 0021 20 WSO 45 0

MAX3185CWP 0021 20 WSO 45 0

MAX3185CWP 0021 20 WSO 45 0

MAX3243ECPI 9917 28 PDIP 25 0

MAX3243CPI 9919 28 PDIP 25 0

MAX4571EEI 0039 28 QOPS 44 0

MAX4571CEI 9950 28 QSOP 45 0

MAX4571CEI 9950 28 QSOP 45 0

MAX241CAI 9849 28 SSOP 50 0

MAX785CAI 9908 28 SSOP 25 0

MAX3243CAI 9916 28 SSOP 25 0

MAX785CAI 9927 28 SSOP 25 0

MAX3243CUI 9851 28 TSSOP 68 0

MAX3243CUI 9851 28 TSSOP 24 0

MAX3243CUI 9916 28 TSSOP 50 0

MAX1457CWI 9904 28 WSO 25 0

MAX211CWI 9906 28 WSO 25 0

MAX241CWI 9911 28 WSO 25 0

MAX211CWI 9914 28 WSO 25 0

MAX809LEUR 9948 3 SOT 45 0

MAX809LEUR 9948 3 SOT 45 0

MAX6021AEUR-T 0021 3 SOT 44 0

MAX5004CAX 0029 36 SSOP 43 1

MAX240CMH 9908 44 MQFP 25 0

MAX249CMH 9918 44 MQFP 25 0

DEVICE DATE PACKAGE SAMPLE FAILURES (HRS.) NOTE

TYPE CODE SIZE 100

MAX240CMH 9948 44 MQFP 22 0

MAX240CMH 9948 44 MQFP 44 0

MAX244CQH 0006 44 PLCC 45 0

MAX5380LEUK-T 0023 5 SOT 45 0

MAX8864REUK 0024 5 SOT 44 0

MAX8864REUK 0024 5 SOT 45 0
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MAX8864REUK 0025 5 SOT 44 1

MAX1725EUK 0030 5 SOT 45 0

MAX1697TEUT 0001 6 SOT 45 0

MAX1697TEUT 0001 6 SOT 45 0

MAX1697UEUT 0010 6 SOT 45 1

MAX1697TEUT-T 0024 6 SOT 24 0

MAX887HESA 9950 8 NSO 45 0

MAX472CSA 0002 8 NSO 45 0

MAX472CSA 0002 8 NSO 45 0

MAX890LESA 0002 8 NSO 45 0

MAX641ACSA 0011 8 NSO 45 0

MAX890LESA 0011 8 NSO 45 0

MAX8212ESA 0012 8 NSO 45 0

MAX887HESA 0013 8 NSO 45 0

MAX893LESA 0020 8 NSO 45 0

MAX682ESA 0021 8 NSO 45 0

MAX887HESA 0022 8 NSO 45 0

MAX887HESA 0023 8 NSO 45 0

MAX4416ESA 0036 8 NSO 44 0

MAX4417ESA 0036 8 NSO 45 0

MAX705CPA 9950 8 PDIP 45 1

RFE02HP-W 9952 8 PDIP 45 0

REF02CP 0006 8 PDIP 45 0

MAX705CPA 0011 8 PDIP 45 0

MAX708TEPA 0014 8 PDIP 42 0

REF02HP 0018 8 PDIP 45 0

MAX809LCPA 0021 8 PDIP 45 0

MAX6326CPA 0023 8 PDIP 45 0

MAX187AEPA 0029 8 PDIP 44 0

MAX187BCPA 0029 8 PDIP 45 0

MAX187CEPA 0029 8 PDIP 45 0

MAX708CPA 0031 8 PDIP 45 0

MAX744ACPA 0034 8 PDIP 45 0

MAX744ACPA 0034 8 PDIP 45 0

MAX744ACPA 0034 8 PDIP 44 0

REF02HP-W 0040 8 PDIP 45 0

MAX4501CKA 0008 8 SOT 44 0

MAX4501CKA 0008 8 SOT 41 0

MAX5222EKA 0011 8 SOT 43 0

MAX3314CKA-T 0018 8 SOT 45 0

MAX3314ECKA-T 0018 8 SOT 45 0

DEVICE DATE PACKAGE SAMPLE FAILURES (HRS.) NOTE

TYPE CODE SIZE 100

MAX3314ECKA 0022 8 SOT 45 0

MAX5222EKA 0028 8 SOT 43 0

MAX1790EUA 9940 8 UMAX 45 0

MAX7426CUA 0019 8 UMAX 44 0

MAX7411CUA 0029 8 UMAX 47 0

Total 7333 8
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TABLE 17. TEMPERATURE CYCLING TEST -
65 °°  C TO +150 °° C/1000 CYCLES (ALL PLASTIC PACKAGES)

DEVICE DATE PACKAGE SAMPLE FAILURES NOTE

TYPE CODE SIZE 1000 x

MAX4501CXK 9935    5 SC70 231 0

MAX8863RCUK 9914    5 SOT 462 0

MAX8863TCUK 9932    5 SOT 77 0

MAX887CSA 9846    8 NSO 76 0

MAX890LCSA 9901    8 NSO 77 0

MAX8211CSA 9903    8 NSO 77 0

MAX8211CSA 9914    8 NSO 77 0

MAX890LCSA 9914    8 NSO 77 0

MAX485CSA 9921    8 NSO 231 0

MAX893LCSA 9922    8 NSO 73 0

MAX3485CSA 9923    8 NSO 231 0

MAX4490CSA 9924    8 NSO 77 0

MAX893LCSA 9925    8 NSO 77 0

MAX8211CSA 9926    8 NSO 77 0

MAX887ACSA 9937    8 NSO 77 0

MAX8211CSA 9938    8 NSO 77 0

MAX890LCSA 9938    8 NSO 77 0

MAX705CAP 9851    8 PDIP 77 0

REF02 9852    8 PDIP 77 0

REF02 9913    8 PDIP 77 0

MAX705CPA 9914    8 PDIP 77 0

MAX4506CPA 9916    8 PDIP 77 0

REF01 9921    8 PDIP 76 0

MAX705CPA 9929    8 PDIP 77 0

MAX828CPA 9929    8 PDIP 72 0

MAX187BCPA 9931    8 PDIP 77 0

MAX541ACPA 9934    8 PDIP 77 0

REF01 9934    8 PDIP 77 0

MAX705CPA 9938    8 PDIP 77 0

MAX882CPA 9943    8 PDIP 77 0

MAX4501CKA 9847    8 SOT 231 0

MAX619CUA 9905    8 UMAX 231 0

MAX708CUA 9927    8 UMAX 231 0

MAX1741CUB 9818  10 UMAX 231 0

DEVICE DATE PACKAGE SAMPLE FAILURES NOTE

TYPE CODE SIZE 1000 x

MAX511CSD 9929  14 NSO 77 0

MAX848CSE 9929  16 NSO 77 0

MAX691ACSE 9939  16 NSO 231 0

DG211 9845  16 PDIP 77 0

MAX232ACPE 9903  16 PDIP 77 0

MAX308CPE 9903  16 PDIP 77 0

DG211 9910  16 PDIP 77 0

MAX232ACPE 9914  16 PDIP 77 0

MAX303CPE 9925  16 PDIP 77 0

MAX232ACPE 9927  16 PDIP 77 0
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DG201 9928  16 PDIP 77 0

DG201A 9939  16 PDIP 77 0

MAX232ACPE 9939  16 PDIP 77 0

MAX303CPE 9940  16 PDIP 77 0

MAX1617CEE 9908  16 QSOP 77 0

MAX1617ACEE 9911  16 QSOP 56 0

MAX1617ACEE 9911  16 QSOP 56 0

MAX1617CEE 9913  16 QSOP 77 0

MAX1617CEE 9924  16 QSOP 77 0

MAX1617ACEE 9925  16 QSOP 75 0

MAX869LCEE 9931  16 QSOP 77 0

MAX1617CEE 9935  16 QSOP 231 0

MAX1458CAE 9914  16 SSOP 45 0

MAX1458CAE 9921  16 SSOP 45 0

MAX1478CAE 9921  16 SSOP 45 0

MAX691ACWE 9936  16 WSO 72 0

MAX4507CPN 9920  18 PDIP 77 0

MAX1451CAP 9906  20 SSOP 90 0

MAX1451CAP 9912  20 SSOP 45 0

MAX3243ECPI 9917  28 PDIP 77 0

MAX3243CPI 9919  28 PDIP 77 0

MAX785ICA 9908  28 SSOP 76 0

MAX1632CAI 9910  28 SSOP 77 0

MAX785CAI 9927  28 SSOP 77 0

MAX3243CUI 9851  28 TSSOP 231 0

MAX1457CWI 9904  28 WSO 45 0

MAX3243CUU 9924  38 TSSOP 231 0

MAX881REUB 0006 10 UMAX 77 0

MAX4492ASD 9950 14 NSO 77 0

MAX4145ESD 0023 14 NSO 77 0

DG302ACJ 0007 14 PDIP 76 0

MAX691ACSE 0005 16 NSO 77 0

MAX691ACSE 0005 16 NSO 77 0

MAX691ACSE 0005 16 NSO 77 0

DG201ACJ 0002 16 PDIP 77 0

MAX232ACPE 0002 16 PDIP 77 0

MAX338CPE 0011 16 PDIP 77 0

DEVICE DATE PACKAGE SAMPLE FAILURES NOTE

TYPE CODE SIZE 1000 x

MAX232CPE 0012 16 PDIP 77 0

DG202CJ 0012 16 PDIP 76 0

MAX362CPE 0013 16 PDIP 77 0

MAX4509EPE 0019 16 PDIP 77 0

DG201ACJ 0024 16 PDIP 77 0

MAX232ACPE 0006 16 PDP 77 0

MAX5130AEEE 9919 16 QSOP 77 0

MAX1714BEE 9942 16 QSOP 77 0

MAX5130AEEE 9945 16 QSOP 67 0

MAX5130AEEE 9945 16 QSOP 76 0

MAX4651EUE 0001 16 QSOP 77 0
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MAX4651EUE 0001 16 QSOP 75 0

MAX5130BEEE 0003 16 QSOP 77 0

MAX147AAE 9949 16 SSOP 77 0

MAX147AAE 9950 16 SSOP 77 0

MAX1688EUE 0020 16 TSSOP 77 0

MAX1688EUE 0020 16 TSSOP 77 0

MAX1688EUE 0020 16 TSSOP 77 0

MAX202CWE 0014 16 WSO 77 0

MAX232CWE 0016 16 WSO 77 0

MAX202CWE 0017 16 WSO 77 0

MAX232CWE 0017 16 WSO 77 0

MAX691CWE 0022 16 WSO 77 0

MAX1714AEEP 9950 20 QSOP 77 0

MAX3222EUP 9952 20 TSSOP 75 1

MAX3185CWP 0021 20 WSO 77 0

MAX3185CWP 0021 20 WSO 77 0

MAX3185CWP 0021 20 WSO 77 0

MAX3185CWP 0021 20 WSO 77 0

MAX1490ACPG 9943 24 PDIP 77 1

MAX1490ACPG 9943 24 PDIP 77 0

MAX1490ACPG 9943 24 PDIP 76 0

MAX5539CPI 9947 28 PDIP 72 0

MAX307EPI 9949 28 PDIP 77 0

MAX2323FI 9948 28 QFN 19 0

MAX2323EGI 0005 28 QFN 45 0

MAX2323EGI 0005 28 QFN 77 0

MAX4571EEI 0035 28 QSOP 77 0

MAX4571EEI 0037 28 QSOP 77 0

MAX4571EEI 0037 28 QSOP 77 0

MAX4571EEI 0037 28 QSOP 74 0

MAX785CAI 0017 28 SSOP 76 0

MAX3243EUI 9947 28 TSSOP 77 0

MAX3243EUI 9947 28 TSSOP 77 0

MAX3243EUT 9947 28 TSSOP 76 0

MAX5543EWI 9950 28 WSO 77 0

MAX809MEUR 0032 3 SOT 77 0

DEVICE DATE PACKAGE SAMPLE FAILURES NOTE

TYPE CODE SIZE 1000 x

MAX809MEUR 0032 3 SOT 77 0

MAX809MEUR 0033 3 SOT 77 0

MAX5004CAX 9947 36 SSOP 45 0

MAX5004CAX 0027 36 SSOP 45 0

MAX5004CAX 0035 36 SSOP 45 0

MAX5004CAX 0035 36 SSOP 45 0

MAX5004CAX 0036 36 SSOP 45 0

MAX5004CAX 0038 36 SSOP 45 0

MAX5004CAX 0038 36 SSOP 45 0

MAX125CCAX 0038 36 SSOP 77 0

ICL7109CPL 9948 40 PDIP 77 0

MAX244CQH-D 0005 44 PLCC 77 0
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MAX244CQH 0006 44 PLCC 77 0

MAX240CMH 9948 44 PQFP 77 0

MAX240CMH 9948 44 PQFP 77 0

MAX240CMH 9948 44 PQFP 76 1

MAX4501EXK 9939 5 SC70 76 0

MAX8863TEUK 9940 5 SOT 72 0

MAX8863TEUK 0013 5 SOT 77 0

MAX5380LEUK-T 0023 5 SOT 75 0

MAX1697TEUT 0024 5 SOT 76 0

MAX1697TEUT-T 0024 5 SOT 77 0

MAX1697TEUT-T 0024 5 SOT 75 0

MAX8864REUK 0024 5 SOT 74 0

MAX8864REUK 0024 5 SOT 77 0

MAX8864REUK 0025 5 SOT 77 0

MAX1725EUK 0030 5 SOT 76 0

MAX1697TEUT 0001 6 SOT 77 0

MAX1697TEUT 0001 6 SOT 77 0

MAX1697TEUT 0001 6 SOT 77 0

MAX1697UEUT 0010 6 SOT 77 0

MAX603CSA 9946 8 NSO 77 0

MAX427CSA 9946 8 NSO 77 0

MAX427CSA 9946 8 NSO 77 0

MAX427CSA 9947 8 NSO 77 0

MAX8211CSA 9949 8 NSO 77 0

MAX887HESA 9950 8 NSO 77 0

MAX8211ESA 9952 8 NSO 77 0

MAX890LESA 0002 8 NSO 77 0

MAX472CSA 0002 8 NSO 77 0

MAX472CSA 0002 8 NSO 77 0

MAX472CSA 0002 8 NSO 76 0

MAX8212CSA 0010 8 NSO 77 0

MAX890LESA 0011 8 NSO 77 0

MAX641ACSA 0011 8 NSO 77 0

MAX8212ESA 0012 8 NSO 77 0

MAX887HESA 0013 8 NSO 77 0

DEVICE DATE PACKAGE SAMPLE FAILURES NOTE

TYPE CODE SIZE 1000 x

MAX975ESA 0019 8 NSO 77 0

MAX893LESA 0020 8 NSO 77 0

MAX682ESA 0021 8 NSO 77 0

MAX887HESA 0022 8 NSO 77 2

MAX887HESA 0023 8 NSO 77 0

MAX705CPA 9950 8 PDIP 77 0

MAX690CPA 9950 8 PDIP 77 0

REF02HP-W 9952 8 PDIP 77 0

REF02CP 0006 8 PDIP 77 0

MAX705CPA 0011 8 PDIP 77 0

MAX8212CPA 0012 8 PDIP 77 0

MAX708TEPA 0014 8 PDIP 77 0

REF02HP 0018 8 PDIP 77 0
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MAX690CPA 0019 8 PDIP 77 0

MAX690CPA 0019 8 PDIP 77 0

MAX690CPA 0019 8 PDIP 77 0

MAX809LCPA 0021 8 PDIP 77 0

MAX6326CPA 0023 8 PDIP 77 0

MAX187AEPA 0029 8 PDIP 77 0

MAX187BCPA 0029 8 PDIP 77 0

MAX187CEPA 0029 8 PDIP 77 0

MAX406ACPA 0029 8 PDIP 77 6

MAX708CPA 0031 8 PDIP 77 0

REF02HP-W 0040 8 PDIP 77 0

MAX5222EKA 0011 8 SOT 80 0

MAX5222EKA 0011 8 SOT 78 0

MAX5222EKA 0011 8 SOT 76 0

MAX3314CKA-T 0018 8 SOT 76 0

MAX3314ECKA-T 0018 8 SOT 77 0

MAX5222EKA-T 0028 8 SOT 80 1

MAX1790EUA 9940 8 UMAX 75 0

MAX708CUA 9942 8 UMAX 76 0

MAX7426CUA 0019 8 UMAX 75 0

MAX7426CUA 0019 8 UMAX 77 0

MAX7411CUA 0029 8 UMAX 80 0

Total 17685 12

TABLE 18. HIGH TEMPERATURE STORAGE TEST
150 C/1000 HOURS (ALL PACKAGES)

DEVICE DATE PACKAGE SAMPLE FAILURES NOTE

TYPE CODE SIZE 500 1000

MAX4501CUK 9935   5 SC70 135 0 0

MAX8863RCUK 9914   5 SOT 270 0 0

MAX8863TCUK 9932   5 SOT 75 0 0

MAX887CSA 9846   8 NSO 75 0 0

MAX890LCSA 9901   8 NSO 77 0 0

DEVICE DATE PACKAGE SAMPLE FAILURES NOTE

TYPE CODE SIZE 500 1000

MAX8211CSA 9903   8 NSO 77 0 0

MAX8211CSA 9914   8 NSO 77 0 0

MAX890LCSA 9914   8 NSO 77 0 0

MAX485CSA 9921   8 NSO 135 0 0

MAX893LCSA 9922   8 NSO 77 0 0

MAX4490CSA 9924   8 NSO 45 0 0

MAX893LCSA 9925   8 NSO 154 0 0

MAX8211CSA 9926   8 NSO 76 0 0

MAX887CSA 9937   8 NSO 77 0 0

MAX8211CSA 9938   8 NSO 77 0 0

MAX890LCSA 9938   8 NSO 77 0 0

MAX603CSA 9946   8 NSO 76 0 0

MAX705CPA 9851   8 PDIP 77 0 0

REF02 9852   8 PDIP 77 0 0
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REF02 9913   8 PDIP 77 0 0

MAX705CPA 9914   8 PDIP 77 0 0

MAX4506CPA 9916   8 PDIP 77 0 0

REF01 9921   8 PDIP 77 0 0

MAX705CPA 9929   8 PDIP 77 0 0

MAX828CPA 9929   8 PDIP 75 0 0

MAX187BCPA 9931   8 PDIP 77 0 0

MAX705CPA 9938   8 PDIP 77 0 0

REF01 9938   8 PDIP 77 0 0

MAX882CPA 9943   8 PDIP 72 0 0

MAX4501 9847   8 SOT 135 0 0

MAX619CUA 9905   8 UMAX 135 0 0

MAX708CUA 9927   8 UMAX 135 0 0

MAX1790CUA 9940   8 UMAX 77 0 0

MAX1741CUB 9818 10 UMAX 135 0 0

MAX881REUB 0006 10 UMAX 77 0 0

MAX511CSD 9929 14 NSO 76 0 0

MAX4145ESD 0023 14 NSO 77 0 0

MAX4145ESD 0033 14 NSO 77 0 0

DG302ACJ 0007 14 PDIP 45 0 0

MAX4858ECE 9951 144 TQFP 44 0 0

MAX4358ECE 9951 144 TQFP 45 0 0

DG211 9845 16 PDIP 77 0 0

MAX232ACPE 9903 16 PDIP 45 0 0

MAX308CPE 9903 16 PDIP 77 0 0

MAX4511CPE 9904 16 PDIP 77 0 0

DG211 9910 16 PDIP 77 0 0

MAX232ACPE 9914 16 PDIP 76 0 0

MAX303CPE 9925 16 PDIP 77 0 0

MAX232ACPE 9927 16 PDIP 77 0 0

DG201A 9928 16 PDIP 77 0 0

DG201ACPE 9939 16 PDIP 77 0 0

MAX232ACPE 9939 16 PDIP 77 0 0

DEVICE DATE PACKAGE SAMPLE FAILURES NOTE

TYPE CODE SIZE 500 1000

MAX303CPE 9940 16 PDIP 77 0 0

MAX232ACPE 0002 16 PDIP 45 0 0

DG201ACJ 0002 16 PDIP 45 0 0

MAX232ACPE 0006 16 PDIP 45 0 0

MAX338CPE 0008 16 PDIP 45 0 0

MAX232CPE 0012 16 PDIP 45 0 0

DG202CJ 0012 16 PDIP 45 0 0

MAX362CPE 0013 16 PDIP 45 0 0

MAX4509EPE 0019 16 PDIP 45 0 0

MAX1617CEE 9913 16 QSOP 77 0 0

MAX869LCEE 9919 16 QSOP 77 0 0

MAX5130AEEE 9919 16 QSOP 45 0 0

MAX1617CEE 9924 16 QSOP 77 0 0

MAX1617ACEE 9925 16 QSOP 76 0 0

MAX1617CEE 9935 16 QSOP 135 0 0
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MAX1714BEEE 9942 16 QSOP 45 0 0

MAX1714AEEP 9943 16 QSOP 45 0 0

MAX1714AEEP 9947 16 QSOP 45 0 0

MAX1741AEEP 9950 16 QSOP 45 0 0

MAX5130BEEE 0003 16 QSOP 60 0 0

MAX1458CAE 9914 16 SSOP 44 0 0

MAX1458CAE 9921 16 SSOP 90 0 0

MAX1478AAE 9949 16 SSOP 44 0 0

MAX1688EUE 0020 16 TSSOP 76 0 0

MAX1688EUE 0020 16 TSSOP 69 0 0

MAX1688EUE 0020 16 TSSOP 75 0 0

MAX691CWE 0022 16 WSO 45 0 0

MAX4507CPN 9920 18 PDIP 77 0 0

MAX1451CAP 9906 20 SSOP 90 0 0

MAX1451CAP 9912 20 SSOP 45 0 0

MAX3185CWP 0021 20 WSO 77 0 0

MAX3185CWP 0021 20 WSO 77 0 0

MAX3185CWP 0021 20 WSO 77 0 0

MAX3243ECPI 9917 28 PDIP 77 0 0

MAX3243CPI 9919 28 PDIP 77 0 0

MAX5539CPI 9947 28 PDIP 45 0 0

MAX307EPI 9949 28 PDIP 45 0 0

MAX5543CWI 9950 28 PDIP 30 0 0

MAX2323EGI 9948 28 QFN 77 0 0

MAX2323EGI 0005 28 QFN 77 0 0

MAX2323EGI 0005 28 QFN 77 0 0

MAX4571EEI 0037 28 QSOP 45 0 0

MAX4571EEI 0037 28 QSOP 40 0 0

MAX4571EEI 0037 28 QSOP 44 0 0

MAX785CAI 9908 28 SSOP 76 0 0

MAX3243CUI 9851 28 TSSOP 135 0 0

MAX3243EUI 9947 28 TSSOP 45 0 0

DEVICE DATE PACKAGE SAMPLE FAILURES NOTE

TYPE CODE SIZE 500 1000

MAX3243EUI 9947 28 TSSOP 45 0 0

MAX1457CWI 9904 28 WSO 44 0 0

MAX6021AEUR 0021 3 SOT 77 0 0

MAX5004CAX 0035 36 SSOP 45 0 0

MAX5004CAX 0035 36 SSOP 45 0 0

MAX5004CAX 0036 36 SSOP 45 0 0

MAX3243CUU 9924 38 TSSOP 135 0 0

MAX244CQH 0006 44 PLCC 77 0 0

MAX5380LEUK-T 0023 5 SOT 78 0 0

MAX8864REUK 0024 5 SOT 45 0 0

MAX8864REUK 0024 5 SOT 44 0 0

MAX8864REUK 0025 5 SOT 45 0 1

MAX1725EUK 0030 5 SOT 76 0 0

MAX1697TEUT 0001 6 SOT 45 0 0

MAX1697TEUT 0001 6 SOT 45 0 0

MAX1697TEUT 0001 6 SOT 45 0 0
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MAX1697UEUT 0010 6 SOT 45 0 0

MAX1697UEUT 0011 6 SOT 45 0 0

MAX1697TEUT-T 0024 6 SOT 45 0 0

MAX1697TEUT 0024 6 SOT 33 0 0

MAX1697TEUT-T 0024 6 SOT 44 0 0

MAX603CSA 9946 8 NSO 76 0 0

MAX427CSA 9946 8 NSO 76 0 0

MAX427CSA 9946 8 NSO 77 0 0

MAX427CSA 9947 8 NSO 77 0 0

MAX887HESA 9950 8 NSO 45 0 0

MAX8211ESA 9952 8 NSO 45 0 0

MAX472CSA 0002 8 NSO 45 0 0

MAX472CSA 0002 8 NSO 45 0 0

MAX890LESA 0002 8 NSO 45 0 0

MAX890LESA 0011 8 NSO 45 0 0

MAX641ACSA 0011 8 NSO 45 0 0

MAX887HESA 00113 8 NSO 44 0 0

MAX8212ESA 0012 8 NSO 44 0 0

MAX975ESA 0019 8 NSO 45 0 0

MAX682ESA 0021 8 NSO 45 0 0

MAX887HESA 0022 8 NSO 44 0 0

MAX887HESA 0023 8 NSO 45 0 0

MAX705CPA 9950 8 PDIP 45 0 0

REFO2HP-W 9950 8 PDIP 45 0 0

REFO2CP 0006 8 PDIP 44 0 0

MAX705CPA 0011 8 PDIP 45 0 0

MAX708TEPA 0014 8 PDIP 45 0 0

REFO2HP 0018 8 PDIP 45 0 0

MAX690CPA 0019 8 PDIP 45 0 0

MAX690CPA 0019 8 PDIP 45 0 0

MAX690CPA 0019 8 PDIP 45 0 0

DEVICE DATE PACKAGE SAMPLE FAILURES NOTE

TYPE CODE SIZE 500 1000

DG201ACJ 0024 8 PDIP 45 0 0

MAX187BCPA 0029 8 PDIP 45 0 0

MAX187CEPA 0029 8 PDIP 45 0 0

MAX187AEPA 0029 8 PDIP 45 0 0

MAX208CPA 0031 8 PDIP 44 0 0

REFO2HP-W 0040 8 PDIP 45 0 0

MAX522EKA 0011 8 SOT 80 0 0

MAX5222EKA_T 0028 8 SOT 77 0 0

MAX1790EUA 9940 8 SOT 77 0 0

MAX7426CUA 0019 8 UMAX 79 0 1

MAX7411CUA 0029 8 UMAX 79 0 0

Total 10487 0 2

TABLE 19. HYBRID PRODUCTS LIFE TEST 135 °° C/1000 HOURS
DEVICE DATE PACKAGE SAMPLE       FAILURES (HRS.) NOTE

TYPE CODE SIZE 192 500 1000

MAX419CSD 9924 14 NSO 76 0 0 0
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MAX233ACWP 9946 20 WSO 45 0 0 0

MAX233ACWP 9946 20 WSO 45 0 0 0

MAX233CWP 9946 20 WSO 77 0 0 0

MAX1480BCPG 9852 24 PDIP 231 0 0 0

MAX1490BCPG 9921 24 PDIP 135 0 0 0

MAX1490BCPG 9921 24 PDIP 45 0 0 0

MAX1490BCPG 9921 24 PDIP 45 0 0 0

MAX1490BCPG 9921 24 PDIP 45 0 0 0

MAX1490ACPG 9943 24 PDIP 45 0 0 0

MAX1490ACPG 9943 24 PDIP 45 0 0 0

MAX5539CWI 9950 28 WSO 40 0 0 0

MAX5543CWI 9950 28 WSO 40 0 0 0

MAX5543EWI 9950 28 WSO 39 0 0 0

MAX5004CAX 9947 36 TSSOP 45 0 0 0

MAX5004CAX 9947 36 TSSOP 45 0 0 0

MAX5004CAX 9947 36 TSSOP 45 0 0 0

MAX5004CAX 0035 36 TSSOP 80 0 0 0

MAX5004CAX 0036 36 TSSOP 80 0 0 0

MAX5004CAX 0036 36 TSSOP 80 0 0 0

MAX5004CAX 0038 36 TSSOP 45 0 0 0

MAX5004CAX 0038 36 TSSOP 45 0 0 0

MAX5004CAX 0038 36 TSSOP 45 0 0 0

MAX252BCPL 9919 40 PDIP 75 0 0 0

MAX252ACPL 9929 40 PDIP 77 0 0 0

Total 1615 0 0 0
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TABLE 20. HYBRID PRODUCTS TEMPERATURE CYCLING TEST, -65 °° C TO +150
°° C/1000 CYCLES

DEVICE DATE PACKAGE SAMPLE FAILURES (CYCLES) NOTE

TYPE CODE SIZE 500 X 1000 X

MAX1490B 9921   24 PDIP 167 0 0

MAX1480B 9852   28 PDIP 231 0 0

MAX1480B 9916   28 PDIP 231 0 0

MAX202CWE 0014 16 WSO 77 0 0

MAX232CWE 0016 16 WSO 77 0 0

MAX202CWE 0017 16 WSO 77 0 0

MAX232CWE 0017 16 WSO 77 0 0

MAX1490ACPG 9943 24 PDIP 77 0 0

MAX1490ACPG 9943 24 PDIP 77 0 0

MAX1490ACPG 9943 24 PDIP 76 0 0

MAX5004CAX 0027 36 SSOP 45 0 0

MAX5004CAX 0035 36 SSOP 45 0 0

MAX5004CAX 0035 36 SSOP 45 0 0

MAX5004CAX 0036 36 SSOP 45 0 0

MAX5004CAX 0038 36 SSOP 45 0 0

MAX5004CAX 0038 36 SSOP 45 0 0

Total 1437 0 0
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Appendix 1: Acceleration Factor Calculation
The thermal acceleration factor represents the temperature enhancement of the failure rate, and expresses the ratio of
the failure rates at two temperatures.  The Arrhenius equation is used to calculate the acceleration factor, given as A
below:

A = exp [ (Ea/ kB ) x { (1/Tu) - (1/Ts) } ]

where:

Ea = the activation energy in eV
kB = the Boltzmann constant, 8.617 x 10-5 eV/K
Tu = use temperature, in Kelvin
Ts = stress test temperature in Kelvin

In using the formula above, we must know the activation energy, Ea, which may be done in one of two ways.

Use existing activation energy information:
The first method is to use an existing estimate of the activation energy.  Activation energies for many failure
mechanisms have been tabulated and published in the technical literature.  The dominant failure mechanisms in have
activation energies in the range of 0.7eV to 1.2eV.  We have chosen 0.8eV for the purposes of computing the
acceleration factors used in this report.  Many failure processes have larger activation energies.

Measure the activation energy.
The second method of determining an activation energy is empirical.  The failure rates of two groups of devices are
tested at different temperatures, and the ratio A of their failure rates is calculated.  An example is shown below:

Group 1 = 60/1000 failures after 100 hrs. of operation at 150°C.
Group 2 = 15/1000 failures after 100 hrs. of operation at 125°C.

The acceleration factor between these two temperatures is, therefore, A = 60/15 = 4.  The activation energy Ea is
given by:

Ea  = kB x ln[A] / { (1/Tu) - (1/Ts) } = 0.8 eV

where:

Ea = the unknown activation energy
Tu=  125°C + 273°C = 398°K
Ts = 150°C + 273°C = 423°K

and ln is the natural logarithm function.  The other terms are as defined above.

Assuming that this activation energy represents the dominant failure mechanism of the device under consideration, it
may then be used to determine the acceleration factor between any two temperatures.  For example, to find out the
acceleration factor between 150 °C and 70 ºC, substitute Tu= 70 °C + 273 °C = 343 °K and Ts=150 °C +273 °C = 423 °K.
Acceleration Factor = 165.
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Appendix 2: Determining Failure Rates

In describing semiconductor reliability,
we must first define a few basic terms 1.
We define the total fraction of failures
versus time to be the cumulative
distribution function F(t).  The
survivor function S(t) = 1-F(t).  The
instantaneous failure rate f(t) is the
time derivative dF(t)/dt.  Finally, the
hazard rate λ(t) is the instantaneous
failure rate f(t) normalized to the
surviving population S(t); λ(t)=f(t)/S(t).

It is the hazard rate, plotted versus time
t, that shows the characteristic bathtub
curve behavior shown above.  The
three major regimes of this curve are the infant mortality regime, the useful life regime, and the wearout regime.  We
discuss each regime separately below.

Initially, the hazard rate is seen to decrease steadily over time, which defines the infant mortality phase.  In the infant
mortality regime, the hazard rate commonly follows a Weibull function, given by:

λ(t) = λ0 • t-α

where λ0 and α are constant parameters.  Maxim tests the infant mortality failure rate with short (12 to 24 hour) burn-in
tests, which are shown in Table 4 of this report.

The infant mortality period is found to eventually give way to a rather constant hazard rate, in the “useful life
regime.” This period is still described by the Weibull function, with the parameter α= 0.  The constant hazard rate
function is also known as the “exponential distribution.”  During the useful life period, the Mean Time To Failure
(MTTF), which is the average time for a failure to occur, is simply equal to the inverse of the hazard rate.  For example,
assume a company tests 100 units to 1000 hrs.  The total device-hours accrued would be 100,000 device-hours.  If two
units were found to be failures, the MTTF would be:

MTTF= Total Device Hrs/Total Failures = 100,000 hr/2 = 50,000 hr

and the hazard (λ) rate is

λλ  = 1/MTTF = 1/50,000= 0.00002

If this number is multiplied by 105 the failure rate in terms of percent per 1000 hrs is obtained; i.e., 2% per 1000 hrs.

As failure rates are usually so small, they are commonly describe in terms of the FIT rate.  The term FIT is short for
Failure-in-Time, and specifically this is defined to be the number of failure per billion device-hours.  Thus, the FIT rate
is obtained by multiplying the Failure Rate per hour by 109:

λλ in FITs = λλ per hour x 109

Using the above example:

λλ in FITs = 0.00002/10-9 = 20,000 FITs

The FIT rate is, therefore, shorthand for the number of units predicted to fail in a billion (109) device-hours at the
specified temperature.

                                                                
1  In this discussion, we employ the terminology of semiconductor reliability found in D.J.Klinger, Y. Nakada, and M.
A. Menendez, AT&T Reliability Manual, Van Nostrand Reinhold, New York, 1990.
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Calculating Failure Rates and FITs

The failure rate can be determined from the following four variables:

A = The number of failure observed after test
B = The number of hours the test was run
C = The number of devices used in the test
D = The temperature acceleration factor (see  Appendix 1)

Using data in Table 3, a failure rate at 25 °C can now be calculated:

A = 49
B = 192
C = 22,850
D = 9822 (Assuming Ea=0.8eV, and a test temperature of 150 °C.)

Substituting:

λλ =  49/(192 x 22,850 x 9822) = 1.13x10-9 per hour

Expressing this in terms of the FIT rate:

λλ = 1.13 FITs

To determine the FIT rate at a new temperature, the acceleration factor (D) must be recalculated from the Arrhenius
equation given in Appendix 1.

Including Statistical Effects in the FIT Calculation

Because a number of failures observed from a reliability test sample is usually small, there is a statistical likelihood
that the actual failure rate may be higher or lower than the raw value calculated above.  We therefore can calculate the
failure rate for any given required confidence level.  Common confidence levels are 60%, or 90%.  We are usually
concerned with determining the upper confidence level, or “UCL.”  The 60% UCL expresses the highest failure rate
that would be found rate 60% of the time, based on a random sample from the Chi-square distribution.

The failure rate calculation, including a confidence level, is determined as follows:

λλ = χχ 22 /2DH

where:

χχ 22  = the Chi square value
2DH = 2 times the total device hours

= 2 x ( B x C x D)

The Chi square distribution may be found from standard statistical tables.  The Chi-square distribution has as
parameters the degrees of freedom (df) and the confidence fraction.  The degrees of freedom is 2 x (failures +1).  In the
example above, the number of degree of freedom is df = 2 x (49+1) = 100.  If we desire a 60% UCL, the tabulated Chi
square value found under the values of (1-60%)=0.40 and 100 degrees of freedom is 102.5.  Therefore, the failure rate
found using a 60% confidence level is:

λλ = 102.5/(8.61 x 10 11 00 )= 1.18x 10-9

or:

λλ  = 1.18 FITs

Referring to Table 3, one can see that for Maxim’s products, to a 60% confidence level, we find the estimate that 1.18
units will fail per billion (109) device-hours of operation at 25 °C.


