FeuEunIfnwIadUdNY M

$ o 4 (-] (24 = [
UBIANAFIUINIITIUADYNATINITUNNRIINEGY
Demonstration integrated circuit test board for university

noe %wqué
KRIT ICHAYAPRUEK

fudvnddanssudidnnseting
AMSAAINTSUAIEAT _
sonhunaluladnszesunanaaammsainnszis
Umsenun 2561



TeuariafnwIatuanysal

UDIANAFIUINATIAIUA9E1 AU UL INE1a 8

Demonstration integrated circuit test board for university

nen dYENGNY

KRIT ICHAYAPRUEK

dnv1dvIdaInssudiannsaing
ANEIAINTIUAGNS
dnrUumalulagnszasunandnaunmsaianssUa

Un1sAnw 2561



COPYRIGHT 2019
FACULTY OF ENGINEERING

KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG



YolATIUEANNIANYY UaTANAaaU99S I8 d S UL INe S

o-ana UnAnw wwngn Svewgny

q

ARME AMINTTUAERS ARV ImNSSuBEanusatng
ol fa & -
Yo-ana 8131580wA 019136 1nFeslng quan
919158 UM YunINnste
d Yo € =l
vo-ana flwesu 812158 in3edlng dudn
919158 FuUHNST YUNINnte

A01UUsENaUNIS UITUNTY BunSinsawin TUsend (Usewmelne)

s

NUITe

o

WAUDUUINIIUALTDTNITNAABVI99552Y 1An15U9955 80 19un ldlum

¢ v v ay voa & P | o < v = v oot
ISR LLﬁ?mﬂﬂE}Uﬂ'ﬂﬁ]zﬂﬂiﬂi%ﬂiuwlﬂL‘UEJU’UHNWLWEWWE@ULQWE%%L\ﬂ‘ﬂu‘lmmLi’lﬁlﬂQﬂ’lﬁwfﬂﬁg Y

&

v e o -] L=y L3 5 !  a <l
wagwsHlizN T silinuEusavenuiug uilymidetude aweitsm
gunn maImidslfnwnadeuldsunsy msiou uagnmsthuesafmetanld faasdaes

° 1 o v o & = U v 2 &
MSNNULAZNITNAFBUASNY Y liausninsvedeulaRTswiamineduls Tnslduasn
<@ a =

- - (v L4 o s q" b2 E 24 :J 1
MIUTILngy Buvsinsauiin 1Usnd (Usewdlng) shia feeanuuulilianisldaiuiie was

ALAINUINTY



Co-operative Title: Demonstration integrated circuit test board for university
Student Intern Name: Mr. Krit Ichayapruek
Faculty: Engineering Department: Electronics Engineering
Advisor Name: Asst.Prof. Kriangkrai Sooksood
Asst.Prof. Chinnapat Nantajiwakornchai
Mentor Name: Asst.Prof. Kriangkrai Sooksood
Asst.Prof. Chinnapat Nantajiwakornchai

Company: maxim integrated products (Thailand) co. ltd

ABSTRACT

This research presents process and methods to test Integrated circuit by bring onto
tester then test with code. For test each condition that we want to know. Each result
represent to ability of each integrated circuit. But problem is Tester have very high price.
We leamnt a lot of coding processing and bring Demo board to explain how test cursory.
So now we can test integrated circuit in our university by Demo board from maxim
integrated products (Thailand) co. ltd which designed with user friendly and comfortable

to user
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UBSAEN5ALLS (Hardware board) Iuvasanlisumdsannnanasiiofiagyiianuluudas

& o o 1 L7 € 1 24 o d‘ 2/ )
ﬁqn“ﬁju‘lmauwlﬂmanumamas LU TIUARDINTTNAFaVULN bd
2.3.4 ANH1TN

AN (datasheet) wonanslisulssnauniawieny AMANINIZUBNTaLARI9Y
e fuguasalild 2essauildinduediels Wy muussiuldviles uiazarvesgunsalfsayls

ldnusdnlsrpwoguniniozlaiiuting udu

Characteristic_ Symbol | 1N4001 | 1N4002 | 1N4003 | 1N4004 | 1N4005 [ 1N4006 | 1N4007 | Unit

Peak Repetitive Reverse Voltage VRrM

Working Peak Reverse Voltage VRwWM 50 100 200 400 600 800 1000

DC Blocking Voltage VR

RMS Reverse Voltage VR(RMS) 35 70 140 280 420 560 700 v
Average Rectified Qutput Current (Note 1) @ Ta =+75°C lo 1.0 A
|Non-Repetitive Peak Forward Surge Current 8.3ms ) a0 A
Single Half Sine-Wave Superimposed on Rated Load ESM

Forward Voltage @ Ir = 1.0A VEm 1.0 )
Peak Reverse Current @Ta = +25°C | 5.0

at Rated DC Blocking Voltage @ Ta = +100°C e 50 BA
Typical Junction Capacitance (Note 2) Gy 15 | 8 pF
Typical Thermal Resistance Junction to Ambient RoJa 100 Kw
Maximum DC Blocking Voltage Temperature Ta +150 a0
Operating and Storage Temperature Range Ty Tsto -65 to +150 T

gﬂﬁl 2.3.4 7198719 Datasheet
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Overview of Demo board

User Interface

o &
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IvdauduTIEgludIuves Electrical Characteristics table Tansoneaaeveglslatng o
= v I | i ¢ al
Nowlverlsthe uazazlinastols 1wy 21 RT vosgunsal aed] voltage 1.25 V Ay EC table 151

Jmagaulag

- 919 voltage 9nmaneasitiluluen RT

- MAUANSELAVDINALR DS
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[ 1 t;ilﬂ./ 2/
- uAIala
& o T dao ) ) ¥ ow = ° a0

ynthnheiiale inguileudv EC table Mldrauiinasiafmunivan
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29 (o S - A A Y ' Y a o o Y o
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nnmsnaaeuszitnaniiowi Salavunfvvvidmarsasuilalinseuaquemumdnada

Many loops
Hardware Y P

AN 7EPm
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5UN 3.4 n15vhen
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Regulator |=— +5V

+5V = Hardware 'Ha‘rdware

+12V Sl AN S w1 ek
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wilvlvides 2 Arlay 11 Regulator tnuvadlwann 12V undeus 5V udadiedavesassaus
4.2 N394
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MHz Switching frequency

1 3 5 7 9 111315 17 19 21 23 25 27 29 31 33 35 37 39 Sarnple

—Turnon ——Turn off

- ot
JUN 4.2 nM3vnen
4.3 gilaUsEnaun1snaaau
TudvesgiieUszneuntsagey ail 3 atude
4.3.1 Description document
-] o a = ° P v v ¢ ¢ ¢
Wuenaisfiaduiefainisinemu nutmiiannsidauueinaisauwas
4.3.2 Correlation document

WuenarsifeunadnwsiuSeuliieu Tester fu Bench

Tester Bench
_ 2.159 MHz 2.158 MHz
— 2.125 MHz 2.129 MHz
— 2.182 MHz 2.188 MHz

gﬂﬁ 4.3.2 Correlation document
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nnguAue andurmnmsifFeuiisussning Tester fiu Bench (Snalaulwidsasily)

AAANATUENTREYI 3 NMINAFOUTDITIUY 3 LUY

| [V o o oA v oo = o v a o a
mﬂV]L'i'ﬂ:ﬂLWNﬂW?V}ﬂﬂ@U@QW?@UWQﬂB L5IAUN RT ‘UﬁWU?qﬂ’]@Q‘lﬂaLﬂﬂ\‘]ﬂU 1.25V 14

5 =f A § 7
NNIVNAFADUYIN 2 LLUU smmmwmaauauﬂ [21813]
4.3.3 Test document

[ P v o ' Y] I @ LV o o
LUULE]ﬂET’TSLﬂEJ’}ﬂULx‘]@Ul‘Uﬂ'ﬁVlﬂﬂ@U’)’] memmasmwmm’muaqLUuIUm:mm‘muﬂ

Test Name/Function Description Conditions

SUPPLY 5V Measure Supply Curent at 5V When 1N =5V, EN =0V Measure

EN tum off current at IN Pin

Measure Supply Current at 12V When  IN=12V  EN =0V Measure
i EN turn of current at IN Pin
SUPPLY 30V Measure Supply Current at 30V When [N =30V, EN = 0V Measure

EN tum off cument at IN Pin

gﬂﬁ 4.3.3 Test document

ngUFuuL WuieE1 SUPPLY 5,12V way 30V lnsifinmseuneinfenisvaasu

Ideslnesidoulvfovzdadly INPUT 5V 12V wag 30V Tag EN finseilan OV
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ATMARUIN N

Datasheet vasaUnsaldidnnsating

1. lalon

1N4001 thru 1N4007

Vishay General Semiconductor

General Purpose Plastic Rectifier

DO-204AL (DO-41)

PRIMARY CHARACTERISTICS
ey 1.0A
Viaam 50V to 1000 V
lgs (8.3 ms sine-wave) 30A
lpsi (square wave 1, = 1 ms) 45 A
Vi v
n 5.0pA
T, max. 150 °C

FEATURES
* Low forward voltage drop

* Low leakage current
* High forward surge capability @

» Solderdip 275 *C max. 10 s, per JESD 22-B106 RoHS
= Compliant to RoHS Directive 2002/95/EC and in  COMPUANT
accordance to WEEE 2002/96/EC

TYPICAL APPLICATIONS
For use in general purpose rectification of power supplies,
inverters, converters and freewheeling dicdes application.

Note
* These devices are not AEC-Q101 qualified.

MECHANICAL DATA

Case: DO-204AL, molded epoxy body

Molding compound meets UL 94 V-0 flammability rating
Base P/N-E3 - RoHS compliant, commercial grade
Terminals: Matte tin plated leads, solderable per
J-STD-002 and JESD 22-B102

E3 suffix meets JESD 201 class 1A whisker test

Polarity: Color band denotes cathode end

MAXIMUM RATINGS (Tx = 25 °C unless otherwise noted)
PARAMETER SYMBOL | 1N4001 | 1N4002 | 1N4003 | 1N4004 | 1N4005 | 1N4006 | 1N40OT | UNIT
Maximum repetitive peak reverse voltage Ve 50 100 200 400 600 800 1000 \
Maximum RMS voltage Vaus 35 70 140 280 420 560 700 v
Maximum DC biocking voltage Voo 50 100 200 400 600 800 1000 v
Maximum average forward rectified current | 1.0 A
0.375" (9.5 mm) lead length at Ty = 75 *C v s
Peak forward surge cument 8.3 ms single half I 30 A
sine-wave superimposed on rated load -

- tp=1ms 45
Non-repstitive peak forward
surge current square waveform t,=2ms Irepa a5 A
Ta=25°C (fig. 3)

to=5ms 30

Maximum full load reverse current, full cycle
average 0.375" (9.5 mm) lead length T, = 76 °C s 30 bA
Rating for fusing (t < 8.3 ms) 2t 1) a7 Als
Operating junction and .
storage temperature range Ts, Tste -50t0 + 150 o

Note
M For device using on bridge rectifier appliaction

Document Number: 88503

For technical questions within your region, please contact one of the following:

25
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2. funudszguuudianinslad

ALUMINUM ELECTROLYTIC CAPACITORS nichicon

Miniature Sized, Low Impedance, ’z
Pw High Reliability For Switching Power Supplies Z ¥}
Ganes e Uviveore Lwlhe Aviche

™
T
® Smaller case size and lower impedance than PM series.

o Low impedance and high reliability withstanding 2000 hours to 8000 hours.
« Capacitance ranges available based on the numerical values in E12 series

under JIS.
» Compliant 1o the RoHS directive (2011/65/EU). PM
m(E P =)
W Specifications
Itam Performance Characteristics
Category Temperature Range -5510 +105°C (6.3 10 100V), —401c + 105°C (160 10 400V), —25 to +105°C (450V)
Rated Valtage Range 8.3 1o 450V
Rated Capacitance Range 0.47 to 15000pF
Capacitance Toletance +20% al 120Hz, 20°C
Rated vokage (V) 6.3 to 100 160 1o 450
Leakage Current Afier | minute’s appiicaton of rated vokage al 20°C, leskage curent | CV S 1000~ T = 0.1CV#40 (wA) max.
Leakage cumment | g 1y mare than 003CV or 4 (A), whichever is grester CV» 1000 1 = 0.DACY +100 (k) max
For capachance of mora than 1000uF, add 0.02 lor avery increasa of 1000uF. Moasuramaent frequency - 120Hz at 20°C

Rated

Tangent of loss angle (tan 3)

W] 63 | w ] 16 26 | a5 ]| s | &3
022 010 | o

1
0.

[ 1001601 250] 315  850] 400 450
0.08 0.15 0.20 025

0.19 16 0.14 12
120H2
FRatad voltaga (V) 63 10|16 28 | 38 50 |63 100)160.200] 250 (315 3s0| 400 450
Stability at Low Temperature Z-25'C/ Z+20'C. - — — — 3 E) 4 & 15
AX ) y Z-AQC i Z+20C — — — — 4 6 [ 10 =
- z-sscimzoc |3 3 3 3 = = = — =
The specifications listed at right shall be met when the
capacilors are reslored 10 20°C after D.C. bias plus raled |Capacitance changa | Within = 20% of the nial c. walue
Endurance fipple current is applied for 8000 hours (2000 hours for gD=4, [tan & 200" of less than the n#al specfiad vaiuo
5 and 8.3, 3000 hours for $D=8, 5000 hours lor ¢D=10, 7000 |isakage curent Less than or io the initai s Wil
hours for ¢D=12.5) al 105°C. the peak vollage shall not
exosad the raled vollage
Shelf Life After storing the capacitors under no load at 105°C for 1000 hours and then perfonming voltage reatment based on &S C 5101-4
clause 4.1 at 20°C, they shall mael the gpecilied values for the endurance characierstics isted above.
Maring Printed with white color leftar on dark brown sieeve.
.Hadiaul,l'.:ad Type | Type numbering system (Example : 10V 680yF)
123 45 86758 39D 2
\ u p wliale[a[1]mM[PIDIC]
i il oy fa‘ [ V¥ sues
b Y, ( \' it il Configaration 4
] = [= fdlerance (£20%)
s il ol Flaiad actanCe | i)
; Mugﬂimg
Frenare rebel wand
'] (NO pressure relial vant for Tawnl products) Sa08E DTS
Type
-
wL-7ni0 o0] ¢ | £ [es] & [ Ji2s] 6] e[ |22 ] *m';“"mnm A
a L2015 F[islzofas[as[so]so[7s]7s [wan[ronfr2s +0 Pidrée PET sy
L220020 ¢d [045fos |05 Jos|oe [asfoe[aef1o]1o] 10 45 )
SEes 208 €3 ED{7mmL DOy
& |osjos|osfosos|os]os]|os5]os[10] 10 710 )
+ Appimd 1o L>25 products 125118 )
)} Agpiad to Tmml progucts -—ﬂ:? 5
* Please refer to page 20 sbout the end seal configuration.
o Fraquency coefficient of rated ripple current
v Cap (F] d 50Hz 120Hz | 300Hz 1kHz | 10kHz or more
0.47 1o 56 0.20 0.30 0.50 0.80 1.00
- £8 10 330 0.55 0.65 0.75 0.85 1.00
. 330 1o 1000 0.70 0.75 0.80 0.80 1.00
1200 10 15000 0.80 0.85 0.80 0.895 1.00
e 0.47 10 220 0.80 1.00 125 1.40 1.60
330 10 470 0.90 1.00 1.10 1.13 1.15

Please refer o page 20, 21, 22 about the Tormed or laped product spec.
Please refer 1o page 4 for the minimum order quantity.

| ® Dimension table in next page. |
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3. A2UATUNIY

.
VISHAY.

SFR16S, SFR25, SFR25H

www.vishay.com

v

Vishay BCcomponents

Standard Metal Film Leaded Resistors

/i

A homogeneous film of metal alloy is deposited on a high
grade ceramic body. After a helical groove has been cut in
the resistive layer, tinned connecting leads of electrolytic
copper are weided to the end-caps.

The resistors are coated with a colored lacquer (light-blue
for type SFR16S; light-green for type SFR25 and red-brown
for type SFR25H) which provides electrical, mechanical, and
climatic protection. The encapsulation is resistant to all
cleaning solvents in accordance with IEC 60068-2-45.

FEATURES

« Small size (SFR16S: 0204, SFR25 / SFR25H: 0207}

* Low noise (max. 1.5 pV/V for R > 1 M)

+ Compatible to both lead (Pb)-free and lead mﬂg
containing soldering processes

HALOGEN
* Matenal categorization: FREE
for definitons of compliance please see

wewwy vishay com/doc?99912

APPLICATIONS
* General purpose resistors

&

Fiiren

TECHNICAL SPECIFICATIONS

DESCRIPTION SFR16S SFR25 SFR25H
DIN size 0204 Q207 0207
Resistance range 1 02to 3 MLk jumper [0 £2) | 0.22() to 10 MLY; jumper (0 ) 0.22 O to 10 M2
Resistance tolerance +5%,21%

Temperature coefficient + 250 ppmv/K; = 100 ppm/K

Rated dissipation, Py, 05w 04w 05w
Thermal resistance 170 KW 200 KW 150 KW
Operating voltage, Up,,, AC/DC 200v 250V asov
Operating temperature range -55°Cto 155 °C

Permissible fim temperature 155°C

mﬁr&n‘:&;&c};ﬁuhm rated dissipation +{2% A +0.050)

Note

* R value is measured with probe distance of 24 mm = 1 mm using 4-terminal method.
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