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Rorvea Labornatony rdeeneditation Scheme

A KT218=
03. M7|A 1™
03.014 =t4 8l AMz|M
Favs | MEYed Tl RS sz | B3
_ _ _ HUMAN BODY MODEL .
AEG Q100002 | EIIME 25\ (HBM) ELECTROSTATIC Ysooltigsaedom v A2
’ = DISCHARGE TEST
REGSIygor gmm R e T et Mo | same
: = 5. Failure criteria oftage - viax
NON-VOLATILE
MEMORY
PROGRAM/ERASE
- R R = |[ENDURANCE, DATA .
AEGQI00-005- | E7IMS 25 \RETENTION. AND (ngnfﬁrgg)’[g' PSR
’ = OPERATIONAL LIFE TEST
(A=)
3.6 Measurements
4 Failure criteria
NON-VOLATILE
MEMORY
PROGRAI\/IC/ERASE
- - - ENDURANCE, DATA .
AEC Q1 00-005 LIIAME 2T |RETENTION, AND (ngnf’ﬁrgg){g' A1
’ = OPERATIONAL LIFE TEST
(A=)
3.6 Measurements
4 Failure criteria
EARLY LIFE FAILURE
AEC-Q100:008- |2l 2 (Bigh L7 Tepoerature Jens
' = 3.3 Acceptance Criteria
3.4 Sample Disposition
EARLY( LIFE)FAILURE
RATE (ELFR .
g e [ gy | e
' = 3.3 Acceptance Criteria
3.4 Sample Disposition
CHARGED DEVICE
MODEL (CDM)
DISCHARGE TEST
AEC-Q100-011- 72z 2 2 Voltage : .
REV-D:2019 =3 BSSY (50 ~ 2 000) V. A2

3.2.3 Relay Discharge
Method

3.4 Measurements

4 Failure criteria
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HUMAN BODY MODEL
(HBM) ELECTROSTATIC
AEC-Q101-001- 7|12z & 2 |DISCHARGE(ESD) TEST |Voltage : ATHR|-2 N
REV-A:2005 = (A=) (50 ~ 8 000) V -
3.4 Measurements
4 Failure criteria

CHARGED DEVICE
MODEL (CDM)

ELECTROSTATIC .
AEC-Q101-005- |d7|A= 2 & Voltage : )

3.4 Measurements
4 Failure criteria

FOR ELECTROSTATIC
DISCHARGE
SENSITIVITY TESTING
CHARGE DEVICE

ANSVESDA/JEDEC | @712z o & [MODEL (CDM) - DEVICE ygjiage - A2 N

J5-002-2018 = e (50 ~2000) V

7.7.2 Device Test
7.2.2.1 Pre-Stress
Testing 7.2.2.2 Failure
criteria

FOR ELECTROSTATIC
DISCHARGE
(ESD)SENSITIVITY
TESTING HUMAN BODY
MODEL (HBM) -
ANSI/ESDA/JEDEC |7 |AM 2 & & [COMPONENT LEVEL Voltage : ATHZ|-2 N
S-001-2017 = (A=) (50 ~ 8 000) V -
6.1 Parametric and
Functional Testing
6.7 Testing After
Stressing

7.0 Failure criteria

MOISTURE/REFLOW Bake

SENSITIVITY Temperature : 125 C
CLASSIFICATION FOR Moisture Soak
NONHERMETIC Temperature: (30 ~
IPC/JEDEC J-STD- |[Z7|A= & & [SURFACE MOUNT 85) T AR N
020F:2022 = DEVICES Humidity : (60 ~ 85) -
(A2]) % R.H

3.6 Electrical test Reflow

5.2 Initial electrical test Peak Temperature :
5.8 Final electrical test |Max. 260 C
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Rorvea Labornatony rdeeneditation Scheme

A KT218=
- - o A
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(=]
MOISTURE/REFLOW Bake
SENSITIVITY Temperature : 125 C
CLASSIFICATION FOR Moisture Soak
NONHERMETIC Temperature: (30 ~
IPC/JEDEC J-STD- |Z7|A= 2 & |SURFACE MOUNT 85) T A A|-1 N
020F:2022 = DEVICES Humidity : (60 ~ 85) -
Ael) % R.H
3.6 Electrical test Reflow
5.2 Initial electrical test | Peak Temperature :
5.8 Final electrical test |Max. 260 C
STEADY STATE
TEMPERATURE
JESD22- A2z 2 E [HUMIDITY BIAS Temperature : 85T AZYZ| N
A101D.01:2021 = %;IqFlEglgEST Humidity : 85 % R.H. -
5 Failure criteria
STEADY STATE
TEMPERATURE
JESD22- 71212 2 &2 |HUMIDITY BIAS Temperature : 85 C AA|-1 N
A101D.01:2021 = I(_IZ|1:|EQI1)'EST Humidity : 85 % R.H. -
5 Failure criteria
ACCELERATED . o
Temperature 1121 C
JESD22- MR LR B A ATTOCLAVE [Humidity :100 % RH. | zuz 4 N
A102E:2015 = A2l \légpor Pressure :205 -
5 Failure criteria a
ACCELERATED . o
Temperature 1121 C
JESD22- 2oz o g |MOLTORE REISTAINCE | Humidity 100 % RH. ARYZ
A102E:2015 = A2l vapor Pressure :205 A0 N
5 Failure criteria kPa
HIGH TEMPERATURE
JESD22- WIME Y |Rn CELE Temperature : A3 N
A1T03E.01:2021 = 4 2 Measurements (125 ~300) T
4 3 Failure criteria
HIGH TEMPERATURE
TORAGE LIFE
JESD22- P L] %Xﬂgl) Temperature : N
. 5 = N . M A|-1 N
A1T03E.01:2021 = 4 2 Measurements (125 ~300) T
4 3 Failure criteria
TEMPERATURE
YCLING
JESD22- 7=z 2 2 (CX1|9|) Temperature : N
. & = £mpe - A2 N
A104F.01:2023 = 5 9 Measurements (-65~150) T
6 Failure criteria
TEMPERATURE
JESD22- 2z o g |GYSHNG :
Nosfo12023 | =R Ge [t A4 N

5.9 Measurements
6 Failure criteria

TAYI[F(KOLAS)E SAA 7| #AFHHAA(ILAC)S 4

4/12

Z(MRA) ME7|7YLICt




Rorvea Labornatony rdeeneditation Scheme

A KT218=
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POWER AND
TEMPERATURE
A1055:2020 R ST (A A A N
: % _ - eC el
4 4 Measurements
5 Failure criteria
POWER AND
TEMPERATURE
AOsD2020  |B MEET (GGG (G058 AT N
: = -40 ~ T
4.4 Measurements
5 Failure criteria
JESD22- A7z 2 & {HHIET)MAL SHOCK Temperature : ATYZ| N
A106B.02:2022 = 4.2 Measurements (-65~150) T -
4 3 Failure criteria
TEMPERATURE, BIAS,
JESD22- oz 22 (g FRATNG UFE remperature - A1 N
A108G:2022 = 6 Measurements (-40 ~ 200) ©
7 Failure criteria
TEMPERATURE, BIAS,
JESD22- oz 22 (g FRATNG UFE remperature - A7) N
A108G:2022 = 6 Measurements (-40 ~ 200) ©
7 Failure criteria
HIGHLY ACCELERATED . ~
e o TEMPERATURE AND Te"g)pograture' (110
JESD22- H7|A 42 IHUMIDITY STRESS TEST T
. 5 = Humidity : 85 % R.H. A ZHA N
AT10E.01:2021 |5 gyﬂAg?)T) Vapor Pressure : (122 ~
5 Failure criteria 230) kPa
HIGHLY ACCELERATED . _
S TEMPERATURE AND Erg)pegrature' (110
JESD22- H7|A 1 = |HUMIDITY STRESS TEST TP
. = = Humidity : 85 % R.H. A1 N
AT10E.01:2021 = g%@%ﬂ Vapor Pressure : (122 ~
5 Failure criteria 230) kPa
Temperature Cy%Iinég
Temperature : (-40 ~
PRECONDITIONING OF [150) C
NONHERMETIC Bake out
SURFACE Temperaturi: 125 T
_ 1 = |[MOUNT DEVICES PRIOR [Moisture Soa
D22 o %7 M= 2T |70 RELIABILITY T()emperaturei (30 ~ A2 N
’ TESTING 85) C
(A<l Humidity: (60 ~ 85)

4.1 Initial electrical test
4 10 Final electrical test

% R.H
Reflow

Peak Temperature.:
Max. 260 C
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Rorvea Labornatony rdeeneditation Scheme

A KT218%
_ - HR
FAMs  |NE LB 72 NEEE sz | HE
Temperature Cycling
Temperature : (-40 ~
PRECONDITIONING OF [150) C
NONHERMETIC Bake out
ﬁAUSGQI%EDEVICES PRIOR NTelmperaS"turii 1226
- 2 o g oisture Soa
D22 o QUIME R T RELIABILITY Temperature: (30 ~ ARYR|-1 N
’ = TESTING 85) T
(A=) Humidity: (60 ~ 85)
4 1 Initial electrical test |% R.H
4 10 Final electrical test |Reflow
Peak Temperature.:
Max. 260 C
ELSECTROSTA(TIg )
DISCHARGE (ESD
JESD22- 2|12z & B2 |SENSITIVITY TESTING Voltage : A A|-2 N
A115C:2010 = MﬂAQCl)HINE MODEL (MM)|(50 ~ 1 500) V -
5 Failure criteria
ELECTRICALLY
ERASABLE
PROGRAMMABLE ROM
(EEPROM)
PROGRAM/ERASE
ENDURANCE AND
JESD22- 7|12z 2 2 |DATA RETENTION Temperature : AN N
A117E:2018 = STRESS TEST (55 ~150) C -
Ao~
4.1.3 Electrical test
verification
4.4 Measurements
5 Failure criteria and
calculation
ELECTRICALLY
ERASABLE
PROGRAMMABLE ROM
(EEPROM)
PROGRAM/ERASE
ENDURANCE AND
JESD22- 7|12z 2 2 |DATA RETENTION Temperature : AN N
A117E:2018 = STRESS TEST (55 ~150) C -
Ao~
4.1.3 Electrical test
verification
4.4 Measurements
5 Failure criteria and
calculation
MOISTURE RESISTANCE |Temperature: (110 ~
JESD22- M= 2= |- Illicr)r)wicgity :85 % R.H ARYA|-1 N
A118B.01:2021 = %ng\llgIIsA\SED HAST Vapor Pressure : (122 ~
5 Failure criteria 230) kPa
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ACCELERATED . 3
MOISTURE RESISTANCE I%rg)pgrature- (110
JESD22 G RE | Humidity : 85 % R.H. A2 N
A118B.01:2021 |Z &I\NEIISASED HAST B e s

5 Failure criteria 230) kPa

LOW TEMPERATURE

JESD22- WMz 2 (R e Temperature : A1 N
AT19A:2015 = 3.2 Measurements (-40 ~-65) ©

3.3 Failure criteria

LOW TEMPERATURE

JESD22- WMz 22 (R Cr Temperature : A3 N
AT19A:2015 = 3.2 Measurements (-40 ~-65) ©

3.3 Failure criteria

JESD22- i.j?IZHE e EXTERNAL VISUAL Magnification :

: (A=)
B101D:2022 = & Failure criteria Max. 100 X

AZHZ|-1 N

JESD22- W2 YR (E%jTQE)RNAL VISUAL Magnification : AR
B101D:2022 =1 X5 riteria Max. 100 X

VIBRATION, VARIABLE
FREQUENCY

e

4.3 Optional stress
application - Random Frequency :
JESD22- 2|12z & B |vibration test (cont'd) (10 ~ 2 000) Hz AR N
B103B.01:2016 = Table 2 - Overall Acceleration : -
measures of random (10 ~ 500) ™
vibration test levels

; Service condition A, B
4.4 Measurements

5 Failure Criteria

MECHANICAL SHOCK -
DEVICE AND

JESD22- 7|14z 2 2 |SUBASSEMBLY Acceleration Peak: AN N
B110B.01:2019 E (A2 (1 000 ~ 29 000) "« -
4.3 Measurements
5 Failure criteria

BOARD LEVEL CYCLIC
BEND TEST METHOD
FOR

INTERCONNECT
RELIABILITY

JESD22- Wz L 2 gM@T@SCES';'ZAT'ON OF |Frequency : (1~ 3) Hz A2 N

ELECTRONIC PRODUCT
e o
10 Electrical monitoring
requirements and
failure criteria
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Al KT218=

s b ko

w4d

Ni-EE

st
A&

JESD22-
C101F:2013

472 L 5
IT

FIELD-INDUCED
CHARGED-DEVICE
MODEL

TEST METHOD FOR
ELECTROSTATIC
DISCHARGE
WITHSTAND
THRESHOLDS OF
MICRO ELECTRONIC
COMPONENTS
(A=) o

11 Failure criteria

Voltage :
(50 ~2000) V

A A|-2

JESD74A:2007

#7128

EARLY LIFE FAILURE
RATE CALCULATION
PROCEDURE FOR
SEMICONDUCTOR
COMPONENTS
(A2l .
4.4 Failure analysis

Temperature :
(55 ~150) C

ARHA|-1

JESD74A:2007

472 2 =
IT

EARLY LIFE FAILURE
RATE CALCULATION
PROCEDURE FOR
SEMICONDUCTOR
COMPONENTS
o)) ,

4 4 Failure analysis

Temperature :
(55 ~150) C

AZY2|

JESD78F:2022

M2 Y &

IC LATCH-UP TEST
(H12) )
5.5 Latch-up detection
criteria

Current: Max 2 A
Voltage : Max 100 V

AZHR|-2
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A KT218%
_ - 32
THHE HE L SE 43 Al A3 ﬂaj
DEPARTMENT OF
DEFENSE TEST METHOD
STANDARD
ELECTRONIC AND
ELECTRICAL
COMPONENT PARTS
101 Salt atmosphere
(corrosion) 101 : Temperature 35
(H<l) C, Salt solution : 5 %
4.2 Preperation of
specimen 103 : Conditioning
5.2 Measurement Temperature : 40 T,
103 Humidity (steady Exposure Humidity :
state) (90 ~ 95) % R.H.
107 Thermal shock Temperature : 40 T
10%Life (at elevated ' 1107 (65 ~ 150)
B B 2 gl = |ampient temperature 1 (-65 ~ (¢
%535%1 5 g =2 E e 2242 N
: = 4.3 Measurements 108 : (70 ~ 200) ©
201 Vibration
(M2]) 201 : Frequency : (10 ~
5.1 Measurements 55) Hz, Displacement
204 Vibration, high max 1.5 mm
frequency
(A=) 204 : Frequency : (10 ~
4.7 Test condition F (3 |2 000) Hz,
000 Hz) Acceleration : (100 ~
4.9 Test condition H 500) m/s®
(80g peak)
4.10 Alternate
procedure for use of
linear in place of
logarithmic change of
frequency
5.1 Measurements
DEPARTMENT OF
DEFENSE TEST METHOD
STANDARD
ELECTRONIC AND 103 : Conditioning
ELECTRICAL ; 2
COMPONENT PARTS | leémperature : 40 C
103 Humidity (steady Exposure Humidity :
MIL-STD- HIWR YR |state) (90 ~ 35) % R .. AR \
202H:2015 Z Héﬂhermal shock emperature : 40 C =
A

Table Ill. Thermal Shock
conditions(liquid)

108 Life (at elevated
ambient temperature)
(H12)

4 3 Measurements

107 : (-65 ~150) C
108 : (70 ~ 200) T

TAYI[F(KOLAS)E SAA 7| #AFHHAA(ILAC)S 4
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A KT218%
_ 32
323 AlBS ng
A&
DEPARTMENT OF
DEFENSE TEST METHOD
STANDARD
ENVIRONMENTAL TEST
METHODS FOR
SEMICONDUCTOR
DEVICES
1026.5 STEADY-STATE |1026.5 : Temperature :
OPERATION LIFE (50 ~ 200) C
1032.2 1032.2 : Temperature :
HIGH-TEMPERATURE  [(125 ~ 300) C
(NONOPERATING) LIFE [1037.3 Current range
(SAMPLE PLAN) 120 A ATj> 100 C
g)%%é./AB\TI%TI\EIIE:\éIETTENT 28038.%0T)emperature :
-CTP-750- 2 a g ~ C
MIL-5TD-750 IIME 2T | SAMPLE PLAN) 1041.4 : Temperature N

1038.5 BURN-IN (FOR
DIODES, RECTIFIERS,
AND ZENERS)

1041.4 SALT
ATMOSPHERE
(CORROSION)

1051.9 TEMPERATURE
CYCLING (AIR TO AIR)
(A2l) 3.1 Table
condition D, E

1056.8 THERMAL
SHOCK (LIQUID TO
LIQUID)

35 ¢, Salt solution : 5
%

1051.9 : Test condition
A B, CF.G
Temperature : (-55 ~
175 7C)

1056.8 : Temperature :
(-65 ~ 150 ©)

10/12
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DEPARTMENT OF
DEFENSE TEST METHOD
STANDARD
MECHANICAL TEST
METHODS FOR
DEMIEQNPUCTOR 2006.2 Stress level :
2006.2 CONSTANT (5;3 000 ~ 300 000)

' m/s
ég&EEESRﬁglgé\l 2016.2 Shock level : (5
5026 14 000 ~ 29 000) m/s’
SOLDERABILITY 2026.14 Temperature :
o R
MILSTD-750-  |@i7liz 2 & |2.] Testconditions B. |25 g5q) e )
2B:2023 = Test condition H is a Acceloration : 200 m/s: AR N

hand soldering )
procedure 2066 Range : Max. 300

2056.3 VIBRATION, mm e
VARIABLE FREQUENCY |2971-1 Magnification
2000 PLYNICAL 2073 .2 Magnification :

Max. 200 X
2071.1 VISUAL AND 2076.5 Voltage range :
MECHANICAL Max. 90 kv
EXAMINATION ‘
2073.2 VISUAL
INSPECTION FOR DIE
(SEMICONDUCTOR
DIODE)
2076.5 RADIOGRAPHY

DEPARTMENT OF
DEFENSE TEST METHOD
STANDARD
ENVIRONMENTAL
ENGINEERING
CONOSIDEFEDATIONE ASND
LABORATORY TEST . .
501.7 High Temperature 501.7:(30~71)C

(
Gz 502.7: (
(

2.2.2 Procedure lll 61~-21)C
Tactical-Standby to 503.7 :

! 61~71)TC
Operational

MIL-STD- W=z 2 £

S16R2019 S - (5?8|29|§ Low Temperature 507.6 : (30 ~ 950) %

2.2.2 Procedure Il RH., (30~60)C

Manipulation 509 7 : Tem

A perature
503.7 Temperature 35¢ . Salt solution : 5
Shock o
507.6 Humidity °
Table 507.6-VIIl Hot
Humid - Natual Cycle

B3.

Table 507.6-1X
Aggravated cycle
509.7 Salt Fog

A2 A N

TAYI[F(KOLAS)E SAA 7| #AFHHAA(ILAC)S 4 Z(MRA) ME7|7YLICt
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DEPARTMENT OF
DEFENSE TEST METHOD
STANDARD
ENVIRONMENTAL
ENGINEERING
CONSIDERATIONS AND
LABORATORY TESTS
501.7 High Temperature
(M2]) 501.7:(30~71)T
2.2.2 Procedure Il
Tactical-Standby to 502.7 1 (-61 ~-21) C

Operational 503,71 (61 ~ 71)

- - Z a[=] (61 ~ T
g/l1“(_)HS‘T2%19 EﬂleE =T 1502.7 Low Temperature 0|1 N
) = (A2 507.6:
2.2.2 Procedure lll Humidity:(30 ~ 95) %

Manipulation RH.,
Temperature: (30 ~ 60)

503.7 Temperature T

Shock

507.6 Humidity
Table 507.6-VIIl Hot
Humid - Natual Cycle

B3.
Table 507.6-1X
Aggravated cycle

m:
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