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ABSTRACT

In now day, there are so many people use to get medical treatment and it is
why medical personals work so hard. So that is the purpose to make new tools
or applications to support them to work easier than usual.

Then we have to develop the application to make more convenience for
hospitalization. In first state we developed the application for guiding route the patients
in the hospital by using Bluetooth. But just that not enough, because from epidemic
of COVID-19 made all of us must be leave a distance of 1-2 meters. Then we have
developed application for support the social distancing with queuing function to make
the patients stay out of crowed at front of examination room, and the patients can

know what queue now or their queue yet by notification from this application.



AnANISUUIZAA

TUsiakenndinduiimanassyuiurismeugysil anunsussaidmuneglameniny
HewouazliiUInmIree13158NUSnw asinendng faves iesglvinisatuayu i

AUINY ALUEd LN NSO kagkwiminsilasanuiludssendld aazgdavines
YDUDUNTEADEL9E

vovaunAudnuazinInveInueEInifinesduiddanaraivayuiunulunis
aduau Wewugihswnssundymninatussrnitensinlassenu lraunsavieule
dnsagaluleses

o v 1

aavneil augdavhnivilsaetinslulselovidegauls wasdimilusaaily

Y

Ussgndldausioly



GV

PN

U R DN I I oo |
UNARAGDAMIVIINN. oot s I
B P T THU TN NPt e e e e e et e s e e s es s e s e s e e et e e s e e s r e ere seerees Il
BINTUR e oo e \Y
BTTUTYTUN TN st e VI
UTITE L UNIU Yoot et e e e oo oo 1
1.1 PUIAEAINUE VAU ATINNUI oottt 1

1.2 0 UTEAARUBILATU M i siiesre s bt st 1

1.3 DU SN T AT I T IO U oo e 1

I S 13 1 0 A R L 110 (e K T O oMo TSR TS OV OO 2

1.5 UL U UTRIAINIRE A TU oo oot 2

UNT 2 DA T I AT oo e e e e e e, 3
2.1 ESP 32 WAZUGUITUBY ESP 32 w.ooovoiiieicicionstinsiessiesstos e ssesses et bt stetsesssssssessssssenees 3

2.2 ANAIOId DEVELOPET FIUUGYIS....vvvveterresiietiieiiereneecresias i esseiteess e tetiseibnesseesssesssoeseeenen 5

2.3 RS ABBE T e oot et e 6

2.0 ATV IINTVUU SIMPS oo, 6
UNT 3 WANANTTINIU AL NVTODAMUU e ovr oot oot 8
3.1 WITUADUFYYINUGYTAIY ESP 32 oottt iesstressioensssmessssssessssssess s 8

3.2 FULUUNI T MUUBIUBUNALATU. ..ot seesesssssssssessessssssnsssssesseneee 11
UNT B B AN ITVIRRB oo e oo e e e e e e oo e e s e e e e e e oo e e e 13
4.1 HaN1sMIAY RSS! Livelimuaseae e UNGLATUABLARIRUN T oo 13

4.2 HAYDINITOBNUMUUIATURBYFY LU o veevrrreeeresnernrsneernssncnns onnssnscnessnn 14

0.3 WANITODAUUDUNBLATU oo oo 15

UMY 5 ATURBNTTVARDE. .ecoverreererseeersssssesesesssessssse s sssss s s 19



GV

Wi
SUT 1 B9TFNEIIITN e 8
SUTL 2 9995 LTBO5 e 9
SUT 3 2995AIUANLUALABS UALITITAIUANNTIIEINFIETAT 9
SUT 8 @NIRITTAOBNMUY oo 10
SU 5 Flow chart MY aIUUBSMOUNEIATUY ..o 11
SUT 6 Flow chart MSIHULBUNELATU ... e 12
U 7 519 Boxplot AFRINMITUIAT RSSI MR- 13
U 8 299391819 uay ESP 32 Mvfinszang@Qaiuugus oo 14
gﬂﬁ 9 AU TEUUMAEIINANATATURYT 1-rveiveorrien s iansectes e tese s bbbt st ese s 15
U 10 METUSIIERINU oo o b 15
SUR 11 NFITRARANTON 1o e ot 16
U 12 ASUWNaTHOSTRTIUSIRBINTIA oot 16
SUT 13 AFUMTTOITUIOY ot e 17
SUT 16 FURBUASTARY oot 17

JUN 15 NMTUAAABUVBIRDUNGLATU oot s sssstsionessessssesss s 18



%

1. 1937 asANNEIA

v

Jesnlunsdrfunssnelulsmeuiaduidunounaisdunou warlulsmeua
vnawdsiufiiuiifin e SsorailigRdrsumssnudunamis llansnsomeundsiinuessos
U3 lumsfumssnunld msfdavindsdniazairsueundinduiinntaelunissiuisaiy
agmnlunisiimeniglulsmeruiattue Weligdrsunisinmaninsnlgaauinisd
Foamsldedregnieaazsnianniu Insazueniudasgatu dowiesls Feusfouerlsuds
Fwihiiths usendsminiuarludmedelegsls wasliszuuudafiounssofminfeansiaio

AnuazaInauglun1ssesun1ssnwee
1.23ngUszaeA
1.2.1 a¥egunsalugysiazieyndintusildnusauiu
1.2.2 vileaFraupunaindutiins lunmsidumalugagauimisaer lulsmeuna

1.2.3 Winduasunisiuseesimedani tngeantuulvgiwaundadu dseuu

ATIEOU LAY WILADUAD

1.3 YBUWANISANE

1.3.1 14 ESP 32 ugunsainszanedayaugysingldsas Switching PWS lushane
Tihauna 5 v Tituaeas teeld IC TNY284PG 1Wudapruaunsniney

1.3.2 T8lUswnsu Android Studio Tun1swsukaUnandudnsuilatianounsass tag

WeuMenN1wY Java

1.3.3 waUndiatunasteatuisaldanulaanizdulsanenuianiiaewingu



1.4 52821981 lUNSANEILAZIANN

YUABUNITNIIY .0. L. i.a. 4308, ..

1. UNEUINTaLAY
WASUAIIUNS DY
Tunnsylaseau

2. Anvmndeya
AUAIINNTATIS
LaUNALATY

3.An91N158519
LazNISYINUTDS
219958ATLAU
wsanuly

4.@nwnsasng
WarNITNISYINU
ATUUALADS
d1509

3. 309N IATIU

[

4.asunatazInyin
891U

¢ 3 Y o
1.5 Uszlgvunaininaglasy
Mnmshlassiainiagyilbifausundndunaiusiunlddmedidalduinigiu
Tsanguna TneueUaiavihndldauludaaliuinisineliegegndes uazaunsldnai
Uaguimuenmawinisihwegiiennuasainlunisdisnnissnuvinlilidndusesegseus
VINUBINTIINGDALIAT ANUITINIUTINTEYINgIE DU selR e tauIslITuNTILeUNG AT

$INNSHANFABU F9UNTBAINNUNNBDINTITLA



UNd 2
PNESTIAEIT D
2.1 ESP 32 UAzUgY5uas ESP 32

EsP32 (Jugevedledlulasraulnsamesiisessunisieusie WiFi wag Bluetooth 4.2
BLE Tud ndnlngu3um Espressif 9anUseinaiu lnes1A1 o Mdsuunauegil Isianlidiv
500 U (Uasaimundnsagy) lnealed ESP32 fawalneazidun fail

- Figldan1Unanssu Tensilica LX6 WUU 2 Wnuasad dyey1aduniini 240MHz
- fusuluda 512KB
- s995UNsiausioTeNNUINGIEA 16MB

- wweuitu WiFi 1nasgiu 802.11 b/g/n sasfunisldaiusisluluun Station softAP
e Wi-Fi direct
- Jugwslus sessunisidanlulvan 2.0 uaglvian 4.0 BLE
- Toussuluinlunsvineu 2.6V 83 3v
- vhandléenmgil -40°C fls 1250C
ldausing q vas ESP32 sesdunisidousetasg 4 fuil
- 11 GPIO 971U 32 %9
- 59950 UART 9717U 3 194
- 5995V SPI 971U 3 09
- 5995V 12C 91U 2 Y93
- 59950 ADC 9717 12 499
- 5995V DAC 971U 2 %99
- 9995V 12S 91U 2 Y09

- 5995 PWM / Timer 7)n%as

- $995UNSLYauAanU SD-Card



ugYoues ESP 32 (BLE)

BLE 683113910 Bluetooth Low Energy visoanaudailulveladn vansnasnus anumanuds
gunsal BLE agldwdsnutiasinn 9 vigunsalssyinansasglaneiionnu 1 U lagld
NANUNNEUNTEANE TN DY

g3 BLE azrutntiangu uagldnudgluszaunila felllaiinsiousond? e69dinis

ee

a

AnuauinIsiazvetaya wiedioya Fa9zi38nd1 Service Jausiaz Service Aazldioniy
Characteristic {usgniisnazdlusu — deloya

94 Device

dunainduuugaaziiutudiuvesgunsel TnunearUsginduiu Mac Address A1w83 Mac
Address i ilalaunsaunlals iWewinaggnitvuauifudtuneunIsNandy ESP32 udd anu
VANUAIAT Mac Address vasusiazgunsalazliillenagniuliiay dsiulunsideusieugys 151

= 14 v a ¢ al d‘l ! Y v Au A o o ¥ 1
3914 Mac Address lun1s8198seunsainazitiousasis Mdtuilazanansomvunc1dy o la wu
Fovesugys Feasuansbiiudionauawnum Yoresugyssiannsantedlalaglifidediiale «

JU Service

Hutuflegsesasnnain Device Adlu 1 gunsalanusadl Service ldmanes villu BLE
anansaldgunsaldufgdlviusmteyanunniieiule vineard1e8aves Service asiFani
uUID shegluguuesargiu 16 1w 1 lud (ErsBeandnedslulaunsvesiilmunyn ESP-IDF)
Farn LUID 1 aesindlsidniias

914 Characteristic

Dudulusgivasgaisanunsaldanuls msldnuiu - ddoyarzdontousaan
uiiagu Characteristic 3aganunsniu - defoyanule TutuiinsiinnaardBaausiay
Characteristic (38031 UUID dinaglusuvenargiu 16 31uau 2 Lud laedl UUID 981 Service

Pt welrarunsanlaladiedndu Characteristic ¥ Service lyu
wanNM155U - detayaved BLE

#1 Characteristic Niagluseiua19anvae5EUUN1TINUYEY BLE IziUSeuiaiousiuys

e Nausaeuls wazeuale tneskUstuaziidaniy Characteristic UUID 1ia@a9n155u



dadoya misimualviveyaves Characteristic Wallsuinluua 81usenu aglarfundeu
Wl Feezgnndnnisvesnisldeu BLE wiu Weu 10 adl Wesumisagldandu 10 dae

'
[

mdfvuanIssu - dedaya

= oo

Aonsdsmdaiienvgligunsalvimiusaslagnaaanudeanis deinad
- Write - urdadeudeyaluds Characteristic Fvazfosivundayanilioulivae

- Read - 1Jumdseudoyavnn Characteristic

&

- Notify — 1urdsiimuualvigunsaliunie (uiillie ESP32) Welnmadsuudasleya

=

eaayanilfsuudaunliarename (lundfelnsAnsidete)

2.2 Android Developer NUUgYs

nnsldnulnsdnidetedadlilandunisuaniUaeudeyanvulimenugunsaiugys
lnensiagldauugysiiumaaundintusieg deediniisentda Bluetooth APIs il
Insdnvidlefie annsaweusiaiugUnsnlugysdus a

N"5Y80UY1NN15ITUUgYs (Bluetooth permission)

Tunsldauilsiuugysluseundinduresusunsesrity Suduiivsfosmeseyginan
ugysvesilnsfminey Tnefeadunldilsddu 2 ¢h Ao BULETOOTH iislvanunsaliugys
Ansedoansiuld wag ACCESS FINE LOCATION tefiaevinliugysannsaidindedeyaiioguos
Aldaula

Android Developer Aun1589ALUY Layout

Tunsasrmthanagldaunu avdszneulumensduszneu 2 g fe View udwui
Alfaunesdiu wag View Group Wudmusznausiagues View fgldnuneslaiiu

[

MseenRUUNTARGIdNuLY awsawdeaniaidu 2 wuudsdl

- asaleenisty xml
- a@5aleenisiy runtime



2.3 RSSI Aaagls

RSSI (Recevied Signal Strength Indicator) AB S¥AUUITAINLIIVDIAYY1ARUAINLD
Mg Tnseasudy i Inulums dBm (decibel-millwatts) 1989101581989 0 dBm T

]
[y

WinAu 1 milliwatt Jaun1saadl

P
RSSI = 101  —
0910 1mw

ehuslmgué’umszﬁummLLﬁwaaé’zgnym%ﬁmﬁwﬂ’jwqua‘ﬁaﬁﬁaﬁ@hﬂuau Fas
anunsnthan RSS! danssendldlunsmszermild delulassnuiuiislda RsSI v
Fyanaugyslumimuaszezlileundinduuansgauinisiisthgunsallundld Taelviuans
Fladlulndsveenis ﬁqﬁﬁaﬂmﬁ’ulﬂﬁ;ﬂ%’muwué@zgm Wi bnuauINIg

2.4 2395978 WA MUY SMPS

wsesdglnuuy SMP(Switch Mode power Supplies) LﬁUQUﬂiiﬁﬁi’]ﬂlWﬁ’lﬁﬁWU?sﬁuuﬂ
seanuAsed g liuuuaiies (Linear Power Supplies) Tnsldfiufivoniastosnin usluns
Warundesisfedyyrausuniuvesewimaseindivuinin 6’?’50qﬂmzﬁmﬁmﬂﬁgﬂﬁmﬂ%’faéw
undvanglutagsudiasneuautifisuiiantfonsiuundn dmiinun noagain
samﬁﬂﬁé’umumswamﬁﬁﬁﬂé‘m

Taefiuguuda SMPS 1 ﬂvisnmmmmmvmummaaumeuiw%‘wmemﬁﬂmmu
asil TnemsaduusssulniihseminsuvasignssuatiumifuUse Meulvfio mnussiuganing
fvuaagldlihannunasdteudtvnndininidivun axfsnszudeaninaindufvlsyquny

[

1AT9EFNNUFINYBY SMPS Usenaumignall

- dadesfuliindivd(nput Protection)

- duwdaslvain AC 18u DC(AC-DC conversion)

- ’Nﬁ]i“ﬂJUﬂ’izLLaM%a’Nﬁlﬁaim%ﬂ(Driver circuitry or Switching circuit)

- dnlostulvihidlousafusin(Under-voltage lockout protection)

- NasUSuszaudygau(Clamp circuit)

- Magnetics and galvanic isolation

- EMI Filtering

- NITFEINTELAYRenluarI9RTatuluas(Secondary Rectifier and snubber circuit)

Y



druninsad(Filter Section)
drutaundu(Feedback)

Jofives SMPS

Uszansnmgadeifisudiuisasuuudides esnggidendanulusuanuieutiooniy
fvuadiidn

51PN

dulsenauiiauganguy

Uolde

fnddamidesduanasuniy wnesnuuvedlivuizateariliAneduwingn
SUMUNSYNUY099RsBIENMTeTnddu

DONULULLIN ﬁmiﬁﬁﬁﬁﬂ’mwﬁngLs?ilmmzyﬂwliaamwu
ﬁaﬁizﬂmz’iﬁL%mwﬁﬂsané’tyﬁmzulajasmﬁ?umaLﬁ@ﬂﬂujm‘ﬁ'Lmﬁwmléf



unil 3

NANNITYINULAZAITDDNUUU

3.1 7995Ua0w u@wuﬂmugmuﬁﬁ?ﬂ ESP 32
3.1.1 2995378 WA MUY SMPS

fosan EsP 32 Hugunsaiflahanldfdeidetussiulaifiiuma 3 - 6 v aoeidss
19959YNADALIAN dlasdesnmsiluldaululssmeauialaedesdalivienudunaiunii
10 - 24 . Tuusiazan ilviuALumaoIdsliifemerenisldnu Fafeddrsasingliihiiuvas
nlitunstendsnuliiuises Tnadenld 1IC TNY284PG ilesaandu IC fildsudne wasdl

F29819LAANYITIWIULN

| WALt
|
I\-’ vl
AN & Gl g ] 2 2uH
3 — - - g - - -l— vy %Y ';\—— . = ¢ ey e SR S - - e LV .
sty 99 /L‘ -, |:—-
N R SR 1
1 oM™ 7oy {1 P .
" | 1 PEKE -4 (S —
-‘—.ﬁ P | — T | T ! “
4 x s
{ '-_),‘.'4". *
'l Lo - -2 — © - -

| {

1 [ o > -

. . | /4
~ ’ L <+ —
L N? A o3 S > ¢ W
Fcat | OS% R 131
FEPSS V] e
4 i Y LA ::'> "

U7 1 29959781

1Yo o

lngnauandailoswued ESP 32 foanshnides 3 - 5V uagdavinlalanunsmivies
wUasifinauaudRnunudens Aewdasinein 230 Vac Wu 5 vdc lillasanudoudasiiny

A o = Y a A & = Y v v Y] PN °
NQ']U’JU?@‘U‘YJW@'J@WIﬂ@LﬁUQVI?j@ﬂ@ 108 : 3 GZNLN@IGULLH'JQSIﬁLLﬁQ@U@@ﬂﬂJ’]‘V] 9V AMuN1TAIUIN

v



i 1

N, N,
1.414 %230V,

108 3

V,=9V

Fawsaiuwun 9 V daaiuludmsuiansves ESP 32 vilvisiesin Voltage regulator
L7805 snsieilowinmvedsasdnnany walilauwssiuwin 5 V dedviiuieas ESP 32

us

L7805
v yO————mw GN%Jr i I v+
-l—ca co
To,m '\{ —l’onu
=AM\ RS 2L ('
|
GNDL_> B {_JGND

5U7 2 945 L7805
waziosnniflensdgniduialnihdadeddulsmouiausingesnisnmsimse
Feffesdhansindsedaglduunmeiifiudan Tnglddenld Relay 5V lunisadulniiiann
2esFneAULURAeTYe 3.7 V Ingld IC MCP73832 1 IC mumuansziuusasuly
YOIUURLADT



10

OOIT ESPX2 Dewnt VY

1 AL
g F’r] ?
2244
-1 1 | rejae
U6 ‘ a
MCPTIEI2 o3¢ Rxohdd
. e v AT |- . 5 20
>R ‘ PROG = —=i0y | .
>470 —_—
1 A srar ~r4‘— > ~Lioas § Rl
p— a1
10 < ans
10 > 8.lnoe 23
BATTERRY .
— )| oo e
vi—>
4 LR ST ]
- .o - - ’
Lo " F
A2 o; o) P
Aoy SR8
. :’-'.4 . I dan !
o it _ gy 20 A2dvin v
o
|2 R ‘u 2 s
[ 3 et - » &% N
anol> - l TEE &

JUA 3 2995AUANLUALNET Uaz9aTAIuANnnTRIeliliiesiad

3.1.2 WHURINISEBNLUUAIYINDS
1N2995919AUNIENY L19UN1NUTENBUTILAY A9 DARUUNAS AN IWsa lUT

O
(o)
o)
(o)
O
O
()
O
(o)
@)
O
o)
(o)
(o)
O




3.2 JULUUNSTNUYRILBUNELATY

3.2.1 Flow chart NM15¥1191%42894aUNaLATY

Open application

Buletooth permission

No o) Close application |

Show

..

Start buletgoth scaring

Register device ?

Aovice Do not show device

=?<

- @

U7 5 Flow chart n1svinuvesuaunéiaduy



3.2.2 Flow chart ba@mnan15hauskaUnaiaduasniseidion

Guiding...

Input gque

Check and compare
with current que

ez

<_{Input) - {Current) == 5%

U 6 Flow chart msldnuueunaiadu

12



uni 4
=
NANISANEI

4.1 Wan1391IA1 RSS! v ldnnuaszesuaunainduazuansaunsal

diethe RSSI MlalUldnuiiermunsseznsvinuveateundndu tnefmunlivey
WAy awnuvngunsaivgysiiamedeuld aelussesiivuawingy uielivieialdanu
wansgunsalludnwiunewing Liuansgunsalnegluszezaunimanan

[

LHI9991NLSIABINITUNAT RSSI Awmsnanluszey 3 was 39lainn1sinAaanunlanadl
68 63 77 81 73 63 62 63 79 67
PntuAlaluinsigunsmiuy Boxplot lilevAiiu gy

LaupinsasAauduiiug RSSEAsyay 3 ups

90

a0

dB

70

&0

FHHERTHE

5UT 7 n519 Boxplot filsiannmstiadn RSSI 112

PNuaile 15veensvikeUnaadukanuamzgunsalsedgausnisiisseglidiiu 3
wnslagseu 1Aamvualikeundiady uanuanizgunsalidal RSSI 11nndt -70 dB



4.2 HaYBINTBBNULUUNATURBBHY1UUYS

N9 TN0BNUUUNTTUFUTN ... T Wevuyiduisasudlasanin

b
&

™
)

2 C004
Tsbddtssnwe
BNANANERERREREY
SRt »

LT
™ RIns

»
-
™

|t

"

i
b
-
n
"
2
-
8
a
n
-]

ey

Ingnsasiifiussiuonvinsiilonadulntun 5.07 Tiad wazdieliillndiuanednieas
U WINAIINUUALNDT 4.12(WURABTLAY) ~ 3.02unnesnun) 1aad

14



15

4.3 {aN1599NUUULBUNELATY

Iagislansauaundiaduisivauiiddn “iWesn(FuengFoo)”  lalsnaLing

Y
v A e o

wounalAty ueUmznIsNgmi 1hdseuu(Login) deu mindaliill Yoy Aanunsaneadas

o

419819l

Already Have an .

Account? - Fu e n g FOO

New Here > Creste Artount

JUN 9 vtheadgseuuuaznthealinslod

\i9vinns Login %38 Register wamuaynziminldlunt Profile

SU# 10 v s ALl dau



16

Tumi Profile agiilandunisvitanunaun 2 @ lawn nsaunumdyaauggn e

Wgtumaun1sinalsaneIuna uag MInsenreiavdd ieldnuilandunisudausiouds

WasSuamldiliduaunuuagn wWenadu scan fwey agnandmiisnsdmiuaum
Teyeyas MnLaedyuggniasely mueU azuandlonsudivasuduiiniugy

Tda ey < 3 €

wu'ldn ssdunuandaya M= Y G =

s e e —_
—

Tl widnn udunoruon
TIM TR =
=

1 .
It Drawiyin s
O fsadpeddr

It Wk N

JUN 11 mydnangedansenses

WoLs1INaNlemaUAMALY HakayUvsniandnnunFawsUsenauluie daneuliaasyinluy
' & v a ) Ny Y | A ad a Y] '
wiaztuneun1sliuINIsNssnw war Udumuaisienandsiaunie ludaaseluly

Tsangnuia

A W uihufoatugn e
loRpuanadmu
wasswanidung muleive
Thanamwdamiesds
uaswnhlovagmlseTe
a2

4 " ¥
Hdndse T8a%a ou e
sonlesoml o

wiasawiatiun

{ Wavea ) [ fodtiidensin)

JUN 12 mMsdmeiviesdnslugaiomsia



17

4 1 14 v IS ! 4 1 A =~ 4 o o U a A
WA LUREAITRIURS QB&J‘LJ@J&I']ﬂﬂ')'ﬁ/iﬂ']@’]\i@ﬂ‘iﬂﬂﬂ‘q&llﬂl,m T!Nﬁ'ﬁ/iiUﬁ]i'Jﬁ]ﬁE]Uﬂ’WlﬁN@

ANAINTID AINTNLLEA

wHwnndundo
nanu iau ldundedion
fomuunwnd

whmmaRT by
Tudaiseaseiuito
fultudadddasdu
dlsem aunou wion
draviuviiootdmndn

| MRasY IR MRS

/

VRaRYL
a;.amnmu‘f;nnﬁlmém n

avagen |1 dpuyiea

wwanaly | mv_ﬁvhu

KMyTestOf Poom

(PutYourQue |

\.

JUN 14 Tunoumsldn

diaanfaaedsedu
e ldinmsely
duuraailefa T
i ldfddiunys
mianthseu

whnldonasm
T Tuosasudia
wafuu Rurids




JUN 15 nsudaiiouvekaunaintu

18



unil 5
d5UNaNIsALLILU

mnmssiunuimuaidun shlislFaisgunssinssaedynnugysiiannsold
widsigladulnthu waswoundindudivanllunsimienelulsmeiua.. 18 Gsuenani
HoswnndesdiszuuidielinsaaouAndianluamends ilfsdesainastuiiu Wedsdoya
Aatlagiuluss Firebase Llelyiuaufstoyafnnlddrsddunsudafouse Faanms
sdusuikiuriliannsaagulan TassnuildussaingUszasdimunde Idgunsainszane
Syaugysulisuiuueundiniuiiaisdu waeiueundinduiissuunsaseuuasuiaiou

A U

Arnne



1'% a
21BN
Android Developer.Developer Guides.[aaulaﬂ].Lma'ﬂ‘ﬁlmdeveloper.android.com/guide
(NNYIAN 2563 )

Design your own Compact 5V/3.3V SMPS Circuit for Embedded and loT Projects.[oaulai].
WETian https://circuitdigest.com/electronic-circuits/design-your-own-compact-
5v-33v-smps-circuit-for-embedded-iot-projects (Qumﬁuﬁ 2564)

How to Calculate Distance from the RSSI value of the BLE Beacon.[aauiaﬁ].l,mmﬁm
iotandelectronics.wordpress.com/2016/10/07/how-to-calculate-distance-from-
the-rssi-value-of-the-ble-beacon ( @111A1 2563)

ioxhop.lugu 1 ESP32.[eaulaii]uvasiiun ioxhop.com/article/62(manAs 2563 )

ioxhop.UasaauESP32 [eaulati] uvasiisnioxhop.com/article/6 3(Ranas 2563)

RSSI.[eaulari]uuasiiun dict.drkrok com/rssi/ naA 2563 )

SMPS voltage drop in 230v ac to 5v dc ﬂyback.[aaulaﬂ].l,méﬂ‘ﬁm https://eletronics.
stackexchange.com/questions/437488/smps-voltage-drop-in-230v-ac-to-5v-dc-
flyback (nunn#us 2564)


https://circuitdigest.com/electronic-circuits/design-your-own-compact-

&z A Y o [ v < = R 1 ¥ o £ ¢ v 1%
enansiluenasianulidmsumsldnuienisfinyinn leugslvmiluldusslevinunis
Lidnsdllagsdu Bnvivhuiilvdnulasilent uazdeeedisivedenarsnasaninisualuly
This material is reserved for educational use only, not allowed for commercial use.

Forbidden to modify the content, and cite the document when use.



1. lAansganedyayaugys
#include "BluetoothSerial.n"
#if Idefined(CONFIG_BT ENABLED) || !defined(CONFIG_BLUEDROID ENABLED)
#error Bluetooth is not enabled! Please run ‘'make menuconfig® to and enable it
#endif
BluetoothSerial SerialBT;
void setup() {
SerialBT begin("Fogunsal’);
}

void loop() {
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#include <Arduino.h>

#include <sstream>

#include <WiFi.h>

#include <WiFiMulti.h>

#include <esp_wifi.h>

#define WIFI_SSID "MGPHostspot"
#define WIFI_PASSWORD "KP0192(35"
#include <NTPClient.h>
#include <WiFiUdp.h>

WiFiUDP ntpUDP;

NTPClient timeClient(ntpUDP);
String formattedDate;

String dayStamp;

#include "soc/soc.h”

#include "soc/rtc_cntl reg.h"
WiFiMulti wifiMulti;
std::stringstream ss;

bool data_sent = false;

int wait_wifi_counter = 0;
#include <IOXhop_FirebaseESP32.h>

#define FIREBASE_HOST "https://lucid-loader-274703.firebaseio.com"

#define FIREBASE AUTH "93WUUO9ttULebv1H7f0eNiOdRpWd1yDRhgenCxC"



int count = 0;
char count2 = 0;
int btp = 2;
int bts = 0;
void setup() {
Serial.begin(115200);
Serial.printin("Started");
WiFi.begin(WIFI_SSID, WIFI_PASSWORD);
Serial.printtn("");
Serial.print("Connecting...");
while (WiFi.status() != WL CONNECTED) {
delay(100);
Serial.print(".");
}
Serial.println("Done");
Firebase.begin(FIREBASE HOST, FIREBASE AUTH);
pinMode(btp,INPUT);
timeClient.begin();
timeClient.setTimeOffset(25200);
while('timeClient.update()) {
timeClient.forceUpdate();
}

formattedDate = timeClient.getFormattedDate();



Serial.printin(formattedDate);
int splitT = formattedDate.indexOf("T");
dayStamp = formattedDate.substring(0, splitT);
Serial.print("DATE: ");
Serial.println(dayStamp);
Firebase.set("Date",dayStamp);
}
void loop() {
bts = digitalRead(btp);
if(bts == HIGH){
count = count+1;
count2 = count;
Serial.print("Q = ");
Serial.println(count);
Firebase.set("Q number",count);

delay(1000);



TNY284-290
TinySwitch-4 Family

Energy-Efficient, Off-Line Switcher with
Line Compensated Overload Power

power

integrations”

Product Highlights

Lowest System Cost with Enhanced Flexibility
o 725 Vrated MOSFET
« Increases BV de-rating margin
« Line compensated overoad power - no additional components
« Dramatically reduces max overload variation over universal input
voltage range
« +5% turn on UV threshold: line voltage sense with single extarnal
resistar
« Simple ON/OFF control, no loop compensation needed
« Selectable current limit through BP/M capacitor value
« Higher current limit extends peak power or, in open frame
applications, maximum continuous power
» Lower current limit improves efficiency in enclosed adapters/
chargers
« Allows optimum TinySwitch-4 chaice by swapping devices with no
other circuit redesign
« Tight I’f parameter tolerance reduces system cost
« Maximizes MOSFET and magnetics utilization
« ON-time extension - extends lovHline regulation range/holkd-up time
to reduce input bulk capaditance
« Self-biased: no bias winding or bias camponents
« Frequency jittering reduces EMI filter costs
« Pin-out simplifies heat sinking to the PCB
« SOURCE pins are electrically quiet for low EMI

Enhanced Safety and Reliability Features
« Accurate hysteretic thermal shutdown protection with automatic
recovery eliminates need for manual reset

« Auto-restart delivers <3% of maximum power in short-circuit and
open kop fault conditions

« Qutput overvoltage shutdown with optional Zener
» Fast AC reset with optional UV external resistor

« Very low component count enhances refiabilty and enables
single-sided printed circuit board layout

« High bandwidth provides fast turn-on with no overshoot and
excellent transient load response

« Extended creepage between DRAIN and all other pins improves field
reliability

EcoSmart™- Extremely Energy Efficient

« Easily meets all global energy efficiency regulations

« No-bad <30 mW with bias winding, <150 mW at 265 VAC without
bias winding

« ON/OFF control provides constant efficiency down to very light loads
- ideal for mandatory CEC regulations and EuP standby requirements

Applications

PC Standby and other auxiliary supplies

DVD/PVR and other low power set top decoders

Supplies for appliances, industrial systems, metering, etc
Chargers/adapters for cell/cordless phones, PDAs, digital cameras,
MP3/portable audio, shavers, etc:

PI-6578-020915

Figure 1, Typical Standby Appiication.

-

S08C (D Package) DIP-BC(P Package) ~ eSOP-12B (K Package)
Figure 2. Package Qptions.
Qutput Power Table
230VAC £ 15% 85-265 VAC
PO | adigiae Pondn /s ptert ’82:.?'
Frame? Frame?
TNY284P/D/K 6w 1nw 5W 85w
TNY285P/D 85WwW 15w 6w 1L5W
TNY285K 11w 15w 75W 1L5wW
TNY286P/D 10w 9w 7W 15W
TNY286K 1BS5W 19w 95w 15w
TNY287pP 13w 235w 8w 18w
TNY287D 15w 235W 7W BW
TNY287K 18W 235W 1w 18w
TNY288P 16w 28W 10w 215w
TNY288D 145W 26W 9w 19.5W
TNY288K 23W 28W 145W 215W
TNY289P 18W 2w 12W 5W
TNY289K 25W 2w 17 W 5W
TNY290P 20W 365W 14w 285w
TNY290K 28W 36.5W 20W 285w
Table 1., Output Power Table,
Notes;

1, Minimum continuous power ina typical nonsventilated enclosed adapter
measured at +50 °C ambient. Use of an extemal heat sink will increase power
capabiity,

2. Minimum peak powes capability in any design or minimum continuous power
In an open frame design (see Key Applications Considerations),

3. Packages: P: DIP-8C, D: SO-8C, K: eSOP-128, See Part Ordering Information,

WWW. POWEr.com

February 2015

This Product is Covered by Patents and/or Pending Patent Applications.
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BYPASS/
MULTI-FUNCTION DRAIN
(“:-f") REGULATOR (g)
5.85V
)
LINE UNDERVOLTAGE
25 A
d l FAULT BYPASS PIN
ne:em UNDER-VOLTAGE
AUTO- BYPASS
154 | 8 _ | RESTART —l>o— CAPACITOR | _ _°
»| COUNTER | .| SELECT AND5.85 V™,
- >  CURRENT o9V Tory LINE
6.4V RESET »|LIMIT STATE COMPENSATION
MACHINE
! [ CURRENT LIMIT
COMPARATOR
ENABLE
\
1.0V + V, mTeR |11 ]
o CLOCK
oopax| L L L1 THERMAL :
5 ! SHUTDOWN i
ENABLE/ | y0v OSCILLATOR
UNDER-
voLTAGE I ~—
(EN/UV)
(ﬁD—- J
F Ca_l.—u_om
ove EDGE |-
j'_“—' [ LATCH BLANKING
b3
0
SOURCE
(s)
PE6639-021015
Figure 3. Functional Block Nagram.
Pin Functional Description D Package (SO-8C)
DRAIN (D) Pin: !
This pin is the power MOSFET drain connection. It provides internal EN/UV 1 ] -—8S
operating current for both start-up and steady-state operation. BP/M 2 — 75
BYPASS/MULTI-FUNCTION (BP/M) Pin:
—6S

This pin has multiple functions:

« It is the connection point for an external bypass capacitor for the
internally generated 5.85 V supply.

« It is a mode selector for the current limit value, depending on the
value of the capacitance added. Use of a 0.1 uF capacitor results
in the standard current limit value. Use of a 1 uF capacitor results
in the current limit being reduced to that of the next smaller device
size. Use of a 10 uF capacitor results in the current limit being
increased to that of the next larger device size for TNY285-290.

« It provides a shutdown function, When the current into the bypass
pin exceeds ISD, the device latches off until the BP/M voltage
drops below 4,9V, during a power-down or, when the UV function
s employed with external resistors connected to the BP/UV pin, by
taking the UV/EN pin current below I, minus the reset hysteresis
(Typ. 18.75 uA). This can be used to provile an output overvolt-
age function with a Zener-connected from the BYPASS/MULTI-
FUNCTIONAL pin to a bias winding supply.

55
" ENJUVL T

Exposed Pad (On Bottom) BP/M 2 .
Internally Connected to

SOURCE Pin
K Package
(eSOP-12B)

D4 |

EN/UV 1 128
BP/M 2 11s
N/C3 10s

9s
8S
78

N/C4

D6
P65 77021015

Figure 4. An Configuration.
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ENABLE/UNDERVOLTAGE (EN/UV) Pin:

This pin has dual functions: enable input and line undervoltage sense.
During nomal operation, switching of the power MOSFET & controlled
by this pin, MOSFET switching is terminated when a current greater
than a threshold cumrent is drawn from this pin. Switching resumes
when the current being pulled from the pin drops to less than a
threshold current. A modulation of the threshokl current reduces
group pulsing. The threshokd current is between 75 pA and 115 pA,

The ENABLE/UNDERVOLTAGE pin also senses line undervoltage
conditions through an external resistor connected to the DC line
voltage. If there is no external resistor connected to this pin,
TinySwitch-4 detects its absence and disables the line undervoltage
function,

SOURCE (S) Pin:
This pin Is internally connected to the output MOSFET source for
high-voltage power return and control circuit commeon,

TinySwitch-4 Functional Description

TinySwitch-4 combines a high-voltage power MOSFET switch with a
power supply controller in one device, Unlike corventional PWM (pulse
width modulator) controllers, it uses a simple

ON/OFF control to regulate the output valtage.

The controller consists of an osdllator, enable circult {sense and logic),
current limit state machine, 5.85 V regulator, BYPAS S/ MULTI-
FUNCTION pin undervoltage, overvoltage circuit, and current limit
selection circuitry, overtemperature protection, current limit circuit,
leading edge blanking, and a 725 V power MOSFET. TinySwitch-4
incorporates additional circuitry for line undervoltage sense,
auto-restart, adaptive switching cycle on-time extension, and
frequency jitter. Figure 3 shows the functional block diagram with
the most important features.

Oscillator

The typical oscillator frequency is internally set ta an average of

132 kHz, Two signaks are generated from the oscillator: the maximum
duty cycle signal (DC,,,) and the clock signal that indicatas the
beginning of each cycle,

The oscillator incorporates circuitry that introduces a small amount of
frequency jitter, typically 8 kHz peak-to-peak, to minimize EMI
emission. The modulation rate of the frequency jitter is setto 1 kHz
to optimize EMI reduction for both average and quasi-peak emissions.

: g
o Rl 3
ENTEEYEe
0 5 10

Figure 5. Freguency Jitter.

The frequency jitter shoukd be measured with the oscilloscope
triggered at the falling edge of the DRAIN waveform. The waveform
in Figure 5 Illustrates the frequency jitter,

Enable Input and Current Limit State Machine

The enable input circuit at the ENABLE /UNDERVOLTAGE pin consists
of a low impedance source follower output set at 1.2V, The current
through the source follower is limited to 115 yA. When the cumrent
out of this pin exceeds the threshold current, a low logk level (disable)
is generated at the output of the enable circuit, until the current out
of this pin is reduced to less than the threshold current. This enable
circuit output is sampled at the beginning of each cycle on the rising
adge of the clock signal. If high, the power MOSFET is turned on for
that cycle (enabled). If low, the power MOSFET remains off (disabled).
Since the sampling is done only at the beginning of each cycle,
subsequent changes in the ENABLE/UNDER- VOLTAGE pin voltage or
current during the remainder of the cycle are ignored,

The cument limit state machine reduces the current limit by discrete
amounts at light loads when TinySwitch-4 is likely to switch in the
audible frequency range. The lower current limit raises the effective
switching frequency above the audio range and reduces the trans-
former flux density, including the associated audible noise. The state
machine monitors the sequence of enable events to determine the
load condition and adjusts the current limit level accordingly in
discrete amounts,

Under most operating conditions (except when close to no-lad), the
low impedance of the source fallower keeps the voltage on the
ENABLE/UNDERVOLTAGE pin from geing much below 1,2 Vin the
disabled state, This improves the response time of the optocoupler
that is usually connected to this pin.

5.85 V Regulator and 6.4 V Shunt Voltage Clamp

The 585 V requlator charges the bypass capacitor connected to the
BYPASS pin to 5.85V by drawing a current from the voltage on the
DRAIN pin whenever the MOSFET Is off. The BYPASS/MULTI-
FUNCTION pin i the internal supply voltage node. When the
MOSFET is on, the device operates from the energy stored in the
typass capacitor. Extremely low power consumption of the internal
circuitry allows TinySwitch-4 to operate continuously from current it
takes from the DRAIN pin. A bypass capacitor value of 0.1 uF is
sufficient for both-high frequency decoupling and energy storage.

In addition, there is a 64 V shunt regulator clamping the BYPASS/
MULTI-FUNCTION pin at 6.4 V when current is provided to the
BYPASS/MULTI-FUNCTION pin through an external resistor. This
facilitates powering of TinySwitch-4 extemally through a bias winding
to decrease the no-load consumption to well below 50 mw,

BYPASS/MULTI-FUNCTION Pin Undervoitage

The BYPASS/MULTI-FUNCTION pin undervoltage circuitry disables the
power MOSFET when the BY PASSY/MULTI-FUNCTION pin vaoltage drops
below 49 V in steady state operation. Once the BYPASS/MULTE
FUNCTION pin voltage drops below 49 V in steady state operation, it
must rise back to 5.85 V to enable (turn-on) the power MOSFET.

Over-Temperature Protection

The thermal shutdown circuitry senses the die temperature, The
threshold is typically set at 142 °C with 75 °C hysteresis, When the
die temperature rises above this threshold the power MOSFET is
disabled and remains disabled until the die temperature falls by 75 °C,
at which point it is re-enabled. A large hysteresis of 75 °C (typical) is
provided to prevent over-heating of the PC board due to a continuous
fault condition.

power
integrations
WOW, POWEr,com
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Current Limit

The current limit circuit senses the current in the power MOSFET.
When this current exceeds the internal threshold (1, ), the power
MOSFET is turned off for the remainder of that cycle. The current
limit state machine reduces the current limit threshold by discrete
amounts under medium and light loads.

The leading edge blanking circuit inhibits the current limit comparator
for a shorttime (t,, ) after the power MOSFET is turned on. This
leading edge blanking time has been set so that current spikes
caused by capacitance and secondary-side rectifier reverse recovery
time will not cause premature termination of the switching pulse.

Auto-Restart

In the event of a fault condition such as output overlad, output
short-circuit, or an open loop condition, TinySwitch-4 enters into
auto-restart operation. An internal counter clocked by the osciflator
Is reset every time the ENABLE/UNDERVOLTAGE pin is pulled fow.

If the ENABLE/UNDERVOLTAGE pin is not pulled tow for 64 ms, the
power MOSFET switching is normally disabled for 2.5 seconds {except
in the case of line undervoltage condition, Inwhich case it is disabled
until the condition is removed). The auto-restart alternately enables
and disables the switching of the power MOSFET until the fault
condition is removed. Figure 6 lllustrates auto-restart circuit
operation in the presence of an output short-circuit.

In the event of a line undervaltage condition, the switching of the
power MOSFET is disabled beyond-its normal 2.5 seconds until the
line undervoltage condition ends.

Adaptive Switching Cycle On-Time Extension

Adaptive switching cycle on-time extension keeps the cycle on untl
current limit is reached, instead of prematurely terminating after the
DC,,,. skanal goes low. This feature reduces the minimum input
voltage required to maintain requlation, extending hold-up time and
minimizing the size of bulk capacitor required. The on-time extension
is disabled during the start-up of the power supply, until the power
supply output reaches regulation,

Line Undervoltage Sense Circuit

The DC line voltage can be monitored by connecting an external
resistor from the DC line to the ENABLE /UNDERVOLTAGE pin, During
power-up or when the switching of the power MOSFET is disabled in
auto-restart, the cument into the ENABLE/UNDERVOLTAGE pin must
exceed 25 pA to initiate switching of the power MOSFET. During
power-up, this is accomplished by holding the BYPASS/MULTI-

g
2
300 g
56 Vo :
100 'i
0
10
5
Vnc-otmv
0 - o
0 2500 5000
Time (ms)

Figure 6, ~ Auto-Restart Operation,

FUNCTION pin to 4.9 V while the line undervoltage condition exists.
The BYPASS/MULTI-FUNCTION pin then rises from 49V to 585V
when the line undervoltage condition goes away. When the switching
of the power MOSFET is disabled in auto-restart mode and a line
undervoltage condition exists, the auto-restart counter is stopped.
This stretches the disable time beyond its normal 2.5 seconds until
the line undervoltage condition ends.

The line undervoltage circuit also detects when there is no external
resistor connected to the ENABLE/UNDERVOLTAGE pin (less than
~2 1A into the pin). In this case the line undervoltage function is
disabled.

TinySwitch-4 Operation

TinySwitch-4 devices operate in the current limit mode. When
enabled, the oscillator turns the power MOSFET on at the beginning
of each cycle. The MOSFET is turned off when the current ramps up
to the current fimit or when the DC,,,, limit is reached. Since the
highest current limit level and frequency of a TinySwitch-4 design are
constant, the power delivered to the load is proportional to the
primary inductance of the transformer and peak primary current
squared. Hence, designing the supply involves calculating the primary
inductance of the transformer for the maximum output power
required. If the TinySwitch-4 is appropriately chosen for the power
lavel, the aurrent in the cakculated Inductance will ramp up to current
limit before the DC,, limit is reached,

Enable Function

TinySwitch-4 senses the ENABLE/UNDERVOLTAGE pin to determine
whether or not to proceed with the next switching cycle. The
sequence of cycles is used to determine the current limit, Once a
cycle is started, it always completes the ¢ycle (even when the
ENABLE/ UNDERVOLTAGE pin changes state half way through the
cycle), This operation results in a power supply in which the output
voltage ripple is determined by the output capacitor, amount of
energy per switch cycle and the delay of the feedback,

The ENABLE/UNDERVOLTAGE pin signal Is generated on the
secondary by comparing the power supply output voltage with a
reference voltage. The ENABLE/UNDERVOLTAGE pin signal & high
when the power supply output voltage is less than the reference
voltage. In a typical implementation, the ENABLE/UNDERVOLTAGE
pinis driven by an optocoupler, The collector of the optocoupler
transistor is connected to the ENABLE /UNDERVOLTAGE pin and the
emitter is connected to the SOURCE pin. The optocoupler LED is
connected in seres with a Zener diode across the DC output voltage
to be regulated, When the output voltage exceeds the target
regulation vottage level (optocoupler LED voltage drop plus Zener
voltage), the optocoupler LED will start to conduct, pulling the
ENABLE/UNDERVOLTAGE pin low. The Zener diode can be replaced
by a TL431 reference circuit for improved accuracy.

ON/OFF Operation with Current Limit State Machine

The internal clock of the TinySwitch-4 runs all the time. At the
beginning of each clock cycle, it samples the ENABLE/UNDERVOLTAGE
pin to decide whether or not to implement a switch cycle, and based
on the sequence of samples over multiple cycles, it determines the
appropriate current limit. At high loads, the state machine sets the
current limit to its highest value. At lighter loads, the state machine
sets the current limit to reduced values,

At near maximum load, TinySwitch-4 will conduct during nearly all of
its clock cycles (Figure 7). At slightly Jower load, it will “skip”
additional cycles in order to maintain voltage regulation at the power
supply output (Figure 8). At medium loads, cycles will be skipped and
the current imit will be reduced (Figure 9). At very light loads, the
current limit will be reduced even further (Figure 10). Only a small

Rewe. CO/15
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TNY284-290

percentage of cycles will occur to satisfy the power consumption of
the power supply.

The response time of the ON/OFF control scheme is very fast
compared to PWM control. This provides tight regulation and
excellent transient response,

Power-Up/Down

The TinySwitch-4 requires only a 0.1 uF capacitor on the BYPASS/
MULTEFUNCTION pin to operate with standard current limit.
Because of its small size, the time to charge this capacitor is kept to

an absolute minimum, typically 0.6 ms, The time to charge will vary
in proportion to the BY PASS/MULTI-FUNCTION pin capacitor value
when selecting different current limits. Due to the high bandwidth
of the ON/OFF feedback, there is no overshoot at the power supply
output. When an external resistor (4 M(2) is connected from the
positive DC input to the ENABLE/UNDERVOLTAGE pin, the power
MOSFET switching will be delayed during power-up until the DC line
voltage exceeds the threshold (100 V). Fgures 11 and 12 show the
power-up timing waveform in applications with and without an
external resistor (4 M) connected to the ENABLE/UNDERVOLTAGE

/
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Figure 7. Operation at Near Maximum Loading.

Figure 8, Operation at Moderately Heavy Laading,
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Figure 3. Operation at Medium Loading,

Figure 10, Operation at Very Light Load,
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pin. Under start-up and overload conditions, when the conduction
time is less than 400 ns, the device reduces the switching frequency
to maintain control of the peak drain current,

During power-down, when an external resistor is used, the power
MOSFET will switch for 64 ms after the output loses regulation, The
power MOSFET will then remain off without any glitches since the
undervoltage function prohibits restart when the line voltage is low.

Figure 13 illustrates a typical power-down timing waveform, Fgure 14
illustrates a very slow power-down timing waveform as in standby
applications, The external resistor (4 M(}) Is connected to the
ENABLE/UNDERVOLTAGE pin in this case to prevent unwanted
restarts.

No bias winding is needed to provile power to the chip because it
draws the power directly from the DRAIN pin (see Functional
Description). This has two main benefits, First, for a nominal
application, this eliminates the cost of a bias winding and associated

200
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Figure 11, Power-Up with Optional External UV Resistar (4 Mg2)
Connected to EN/UV Pin,
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Figure 13, Normal Power-Down Timing (without UV),

components, Secondly, for battery charger applications, the
current-voltage characteristic often allows the output voltage to fall
close to 0 V while still delivering power. TinySwitch-4 accomplishes
this without a forward bias winding and its many associated
components. For applications that require very low no-load power
consumption (50 mW), a resistor from a bias winding to the BYPASS/
MULTI-FUNCTION pin can provide the power to the chip. The
minimum recommended current supplied s 1 mA. The BYPASS/
MULTI-FUNCTION pin in this case will be clamped at 64 V. This
method will eliminate the power draw from the DRAIN pin, thereby
reducing the no-load power consumption and improving full-load
efficiency.

Current Limit Operation

Each switching cycle is terminated when the DRAIN current reaches
the current limit of the device. Current limit operation provides good
line ripple rejection and relatively constant power delivery independent
of input voltage.

200

] I s ]
100 = Vocaneur o P il g
0 _..-‘/ s
10
51— VIWAS /f e et s s i
0 22
400
o | {
i} 1 2
Time (ms)

Figure 12, Power-Up without Optional Exte mal UV Resistor
Canhnected to ENUV Fin,

200

100 \

P1-2395-101014
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200
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0 25 5
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Figure 14, Slow Power-Down Timing with Optional Extemal (4 Mc)
UV Resistar Cannected to EN/UV Pin,
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TNY284-290

— N2
— TNY280

BYPASS/MULTI-FUNCTION Pin Capacitor 40 T
The BYPASS/MULTI-FUNCTION pin can use a ceramic capacitor as
small as 0.1 uF for decoupling the internal power supply of the
device. A larger capacitor size can be used to adjust the current limit,
For TNY285-290, a 1 yuF BYPASS/MULTI-FUNCTIONAL pin capacitor
will select a lower current limit equal to the standard current limit of
the next smaller device and a 10 uF BYPASS/MULTEFFUNCTIONAL pin
capacitor will select a higher current limit equal to the standard
current fimit of the next larger device. The higher current limit level
of the TNY290 is set to 850 mA typical. The TNY284 MOSFET does
not have the capability for increased current limit so this feature is
not available in this device,

PLE788-021015

35 -

30

7
/

25

Maximum Over Power (W)

20 .
85 100 115 130 145 160 175 190 205 220 235 250 265
Input Voltage (VAC)

Figure 15, Compansan of Maximum Overpower for TinySwitch-4 and
TinySwitch-IT as a Function of Input Voltage (Data Coffected from
RDK-295 20 W Reference Design).
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TNY284-290

In a PC standby appliation input stage
will be part of main power supply input

RIS
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Figure 16, TNY290PG, 5V, 4 A Universal Input Power Suppfy.

Applications Example

The circuit shown in Figure 16 is a low cost, high efficiency, flyback
power supply designed for 5 V, 4 A output from universal input using
the TNY290PG.

The supply features undervaitage lockout, primary sensed output
overvoltage latching shutdown protection, high efficiency (280%),
and very low no-load consumption (<50 mW at 265 VAC). Output
regulation is accomplished using a simple Zener reference and
optocoupler feedback.

The rectified and filtered input voltage is applied to the primary
winding of T1. The other side of the transformer primary s driven by
the integrated MOSFET in UL, Diode D1, G3, R1, and VR1 comprise
the clamp circuit, limiting the leakage inductance turn-off voltage
spike on the DRAIN pin to a safe value,

The output voltage is regulated by TL431 U2. When the output
voltage ripple exceeds the sum of the U2 (CATHODE D6) and
optocoupler LED forward drop, current will flow in the optocoupler LED,
This will cause the transistor of the optocoupler to sink current.
When this current exceeds the ENABLE pin threshold current the next
switching cycle is inhibited. When the output voltage falls below the
feedback threshold, a conduction cycle is allowed to occur and, by
adjusting the number of enabled cycles, output regulation is
maintained. As the load reduces, the number of enabled cycles
decreases, lowering the effective switching frequency and scaling
switching losses with load. This provides almost constant efficiency
down to very light loads; kleal for meeting energy efficiency
requirements.

As the TinySwitch-4 devices are campletely seif-powered, there is no
requirement for-an auxiliary or bias winding on the transformer.
However by adding a bias winding, the output overvoltage protection
feature can be configured, protecting the load against open feedback
loop faults,

When an avervoltage condition occurs, such that bias voltage
exceeds the sum of VR2 and the BYPASS/MULTIFUNCTION (BYPASS/
MULTI-FUNCTIONAL) pin voltage, current begins to flow into the
BYPASS/MULTI-FUNCTIONAL pin. When this current exceeds I the
internal latching shutdown circult in TinySwitch-4 is activated. This
condition is reset when the ENABLE/UNDERVOLTAGE pin current
flowing through Ri12 and R13 drop below 18.75 pA each AC line
halfcycle. The configuration of Figure 16 is therefore non-latching for
an overvoltage fault. Latching overvoltage protection can be
achieved by connecting R12 and R13 to the positive terminal of C2,
at the expense of higher standby consumption, In the example
shown, on opening the kop, the OVP trips at an output of 17 V.

For lower no-load input power consumption, the bias winding may
also be used to supply the TinySwitch-4 device, Resistor R4 feeds
current into the BY PASS/MULTI-FUNCTIONAL pin, inhibiting the
internal high-voltage current source that normally maintains the
BYPASS/MULTI-FUNCTIONAL pin capacitor voltage (C7) during the
internal MOSFET off-time. This reduces the no-load consumption of
this design from 140 mW to 40 mW at 265 VAC.

Undervoltage lockout is configured by RS connected between the DC
bus and ENABLE/UNDERVOLTAGE pin of UL, When present, switching
is inhibited until the current in the ENABLE/UNDERVOLTAGE pin
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TNY284-290

exceeds 25 pA. This allows the start-up voltage to be programmed
within the normal operating input voltage range, preventing glitching
of the output under abnormal low voltage conditions and also on
removal of the AC input,

In addition to the simple input pi filter (C1, L1, C2) for differential
made EMI, this design makes use of E-Shield™ shielding techniques
in the transformer to reduce common mode EMI displacement
currents, and R2 and C4 as a damping network to reduce high
frequency transformer ringing. These techniques, combined with the
frequency jitter of TNY288, give excellent conducted and radiated
EMI performance with this design achieving >12 dBuV of margin to
ENS55022 Class B conducted EMI limits.

For design flexibility the value of C7 can be selected to pick one of
the 3 current limits options in U1, This allows the designer to select
the current limit appropriate for the application.

« Standard current limit (1,,..)is selected with a 0.1 uF BYPASS/
MULTI-FUNCTIONAL pin capacitor and s the normal choice for
typical enclosed adapter applications.

« When a 1 uF BYPASS/MULTI-FUNCTIONAL pin capacitor s used,
the current limit is reduced (I .., or 1 4 -1) offering reduced RMS
device currents and therefore improved efficlency, but at the
expense of maximum power capability. This Is ideal for thermaily
challenging designs where dissipation must be minimized.

« When a 10 pF BYPASS/MULTEFFUNCTIONAL pin capacitor is used,
the current limit Is increased (1, . or 1, #+1) extending the
power capability for applications requiring higher peak power or
continuous power where the thermal conditions aliow.

Further flexibility comes from the current limits between adjacent
TinySwitch-4 family members being compatible, The reduced current
limit of a given device is equal to the standard current imit of the
next smaller device and the increased current limit ks equal to the
standard current limit of the next larger device.

Key Application Considerations
TinySwitch-4 vs. TinySwitch-I1T

Table 2 compares the features and performance differences between
TinySwitch-4 and TinySwitch-IIL TinySwitch-4 is pin compatible to
TinySwitch-I1T with improved features. It requires minimum desin
effort to adapt into a new design. In addition to the feature
enhancement, TinySwitch-4 offers two new packages; eSOP-128 (K)
and SO-8C (D) to meet various application requirements.

TinySwitch-4 Design Considerations

Output Power Table

The data sheet output power table ( Table 1) represents the minimum
practical continuous output power level that can be obtained under
the following assumed conditions:

1. The minimum DC input voltage is 100 V or higher for 85 VAC

Input, or 220 V or higher for 230 VAC input or 115 VAC with a

voltage doubler. The value of the input capacitance should be

sized to meet these critenia for AC input designs.

Efficency of 75%.

Minimum data sheet value of I,

Transformer primary inductance tolerance of £10%,

Reflected output voltage (V) of 135 V.

Voltage only output of 12 V with a fast PN rectifier diode.

Continuous conduction mode operation with transient K_* value

of 0.25,

increased current fimit is selected for peak and open frame

power columns and standard cumrent limit for adapter columns.

The part is board mounted with SOURCE pins soldered to a

sufficient area of copper and/or a heat sink is used to keep the

SOURCE pin temperature at or below 110 °C,

10. Ambient temperature of 50 °C for open frame designs and 40 °C
for sealed adapters.,

© ® NOUVAWN

*Below a value of 1, K, i5 the ratio of ripple to peak primary current,
To prevent reduced power capability due to premature termination of
switching cycles a transient K, fimit of 20.25 is recommended. This
prevents the initial curreat limit (I, ) from being exceeded at
MOSFET turp-on,

For reference, Table 3 provides the minimum practical power
delivered from each family member at the three selectable cumrent
fimit values, This assumes open frame operation (not themally
fimited) and ctherwise the same conditions as listed above. These
numbers are useful to identify the correct current limit to select for a
aiven davice and output power requirement.

Overvoltage Protection

The output overvoltage protection provided by TinySwitch-4 uses an
internal latch that is triggered by a threshold current of approximately
5.5 mA into the BYPASS/MULTI-FUNCTIONAL pin. In addition to an
internal filter, the BYPASS/MULTI-FUNCTIONAL pin capacitor forms an
external filter providing noise immunity from inadvertent triggering.
For the bypass capacitor to be effective as a high frequency filter, the
capacitor should be located as close as possible to the SOURCE and
BYPASS/MULT I-FUNCT JIONAL pins of the device,

Function TinySwitch-III | TinySwitch-4

BV, . 700V 725V

Line Compensated OCP N/A Yes

Typical OCP Change from

85 VAC to 265 VAC 4% <B5%

UV Threshold 25 A =10% 25 nA 5%

V., Reset Voltage 2.6V Typial 3.0V Typikal

DIP-8C (P),

DIP-8C (P),

Packages : eS0P-128 (K),
SMD-BC (G) S0-8C (D)

Table 2. Comparisons Between TinySwitch-III and TinySwitch-4,

Peak Output Power Table
230 VAC £ 15% 85-265 VAC
Product

Loerd| Lowr [DowtY Low 2| Towr (Romtl
TNY284P 91W ([109W|91W | 7Z1W [B5W | 71W
TNY285P 108W)| 12W [151W | B84W | 93W [118W
TNY286P 1UBW|153W|194W | 9.2W |119W 151 W
TNY287P 151 W | 196 W |237 W([11.8W | 153 W|[185W
TNY288P 194W| 24W | 28W [151W | 186 W|218 W
TNY289P 237 W|284W|[32.2W|1B.5W| 22W (252 W
TNY290P 28 W |327 W|366W | 218 W|254W |285W

Table 3. Minimum Practical Power at Three Seiectabie Current Limit Levels.
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TNY284-290

For best performance of the OVP function, it is recommended that a
relatively high bias winding voltage is used, in the range of 15V - 30 V.
This minimizes the error voltage on the bias winding due to leakage
inductance and also ensures adequate voltage during no-load
operation from which to supply the BYPASS/MULTI-FUNCTIONAL pin
for reduced no-load consumption.

Selecting the Zener diode voltage to be appraximately 6 V above the
bias winding voltage (28 V for 22 V bias winding) gives good OVP
performance for most designs, but can be adjusted to compensate
for variations in leakage inductance. Adding additional filtering can
be achieved by inserting a low value (10 (2 to 47 ) resistor in series
with the bias winding diode and/or the OVP Zener as shown by R7 and
R3 in Figure 16, The resistor in series with the OVP Zener also limits
the maximum current into the BYPASS/MULTI-FUNCTIONAL pin.

Reducing No-load Consumption

As TinySwitch-4 is self-powered from the BYPASS/MULTI-
FUNCTIONAL pin capacitor, there is no need for an auxiliary or bias
winding to be provided on the transformer for this purpose. Typical
no-load consumption when self-powered is <150 mW at 265 VAC
input, The addition of a bias winding can reduce this down to <50 mW¥
by supplying the TinySwitch-4 from the lower bias voltage and
inhibiting the internal high-voltage current source, To achieve this,
select the value of the resistor (R8 in Figure 16) to provide the data
sheet DRAIN supply current. In practice, due to the reduction of the
bias voltage at low load, start with a value equal to 40% greater than
the data sheet maximum current, and then increase the value of the
resistor to give the lowest no-load consumption.

Audible Noise

The cycle skipping mode of operation used in TinySwitch-4 can
generate audio frequency components in the transformer. To limit
this audible noise generation the transformer should be designed
such that the peak core flux densityis below 3000 Gauss (300 mT ).
Following this quideline and using the standard transfarmer production
technique of dip varnishing practically eliminates audible noise.
Vacuum impregnation of the transformer should not be used due to
the high primary capacitance and increased losses that resuit, Higher
flux densities are possible, however careful evaluation of the audible
noise performance should be made using production transformer
samples before approving the design.

Ceramic capacitors that use dielectrics such as Z5U, when used in
clamp circuits, may also generate audio noise. If this is the case, try
replacing them with a capacitor having a different dielectric or
construction, for example a film type,

TinySwitch-4 Layout Considerations

Layout
See Figure 17 for a recommended circuit board layout for TinySwitch-4,

Single Point Grounding
Use a single point ground connection from the input filter capacitor to
the area of copper connected to the SOURCE pins,

Bypass Capaditor (C,,)
The BYPASS/MULTI-FUNCTIONAL pin capacitor must be located
directly adjacent to the BYPASS/MULTI-FUNCTIONAL and SOURCE

pins.

If a 0.1 uF bypass capacitor has been selected it should be a high
frequency ceramic type (e.g. with X7R dielectric). It must be placed
directly between the ENABLE and SOURCE pins to filter external noise
entering the BYPASS pin. Ifa 1 uF or 10 uF bypass capacitor was
selected then an additional 0.1 uF capacitor shoukl be added across
BYPASS and SOURCE pins to provide noise filtering {see Figure 17).

ENABLE/UNDERVOLTAGE Pin

Keep traces connected to the ENABLE/UNDERVOLTAGE pin short and,
as far as is practical, away from all other traces and nodes above
source potential including, but not limited to, the bypass, drain and
bias supply diode anode nodes.

Primary Loop Area
The area of the primary loop that connects the input filter capacitor,
transformer primary and TinySwitch-4 should be kept as small as

possible.

Primary Clamp Circuit

A clamp is used to limit peak voltage on the DRAIN pin at tum-off,
This can be achieved by using an RCD clamp or a Zener (~200 V) and
diode clamp across the primary winding. To reduce EMI, minimize
the loop from the clamp components to the transformer and
TinySwitch-4.

Thermal Considerations

The SOURCE pins are internally connected to the IC lead frame and
provide the main path to remove heat from the device. Therefore all
the SOURCE pins shoukd be connected to a copper area underneath
the TinySwitch-4 to act notonly as a single point ground, but also as
a heat sink. As this area is connected to the quiet source node, this
area shoukd be maximized for goad heat sinking, Similarly for axial
output diodes, maximize the PCB area connected to the cathode,

Y Capacitor

The placement of the Y capacitor should be directly from the primary
input fiiter capacitor positive terminal to the common/ return terminal
of the transformer secondary. Such a placement will route high
magnitude commaon mode surge currents away from the TinySwitch-4
device, Note = if an input n{(C, L, C) EMI filter is used then the
inductor in the filter should be placed between the negative terminals
of the input fiter capacitors.

Optocoupler

Piaoce the optocoupler physically close to the TinySwitch-4 to
minimizing the primary-side trace lengths. Keep the high current,
high-voltage drain and clamp traces away from the optocoupler to
prevent noise pick up.

Output Diode

Foc best performance, the area of the loop connecting the secondary
winding, the output diade and the output filter capacitor, should be
minimized. In addition, sufficient copper area should be provided at
the anode and cathode teminals of the diode for heat sinking. A
larger area is preferred at the quiet cathode terminal. A large anode
area can increase high frequency radiated EMI,

PC Board Leakage Currents

TinySwitch-4 is designed to optimize energy efficiency across the
power range and particularly in standby/no-load conditions, Current
consumption has therefore been minimized to achieve this performance,
The ENABLE/UNDERVOLTAGE pin under-voltage feature for example
has a low threshold (~1 nA) to detect whether an undervoltage
resistor is present.

Parasitic leakage currents into the ENABLE/UNDERVOLTAGE pin are
nomally well below this 1 A threshok! when PC board assembly is in
a well controlled production fadility. However, high humidity conditions
together with board and/or package contamination, either from
no-clean flux or other contaminants, can reduce the surface resistivity
enough toallow parasitic currents >1 pA to flow into the ENABLE/
UNDERVOLTAGE pin.. These currents can flow from higher voltage
exposed sokler pads close to the ENABLE /UNDERVOLTAGE pin such
as the BY PASS/MULTI-FUNCTIONAL pin solder pad preventing

10
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P1E651-02108%
Figure 17. Recommended Orcuit Board Layout for TinySwitci~4 wit i Undervoltage Lock Out Resistor
the design from starting up, Designs that make use of the under- L Maximum drain voltage — Verify that V. does not exceed 675 V
voltage lockout feature by connecting a resistor from the highvoltage at highest input voltage and peak (overload) output power, The
rail to the ENABLE/UNDERVOLTAGE pin are not affected, 50 V margin to the 725 V BV . spedification gives margin for

design variation,

Maximum drain current — At maximum ambient temperature,
maximum input voltage and peak output (overload) power, verify
drain current waveforms for any signs of transformer saturation
and excessive leading edge cument spikes at start-up. Repeat

If the contamination levels in the PC board assembly facility are
unknown, the application is open frame or operates in a high pollution
degree environment and the design does not make use of the under-
voltage lockout feature, then an optional 390 k(2 resistor should be

added from ENABLE/UNDERVOLTAGE pin to SOURCE pin to ensure that under stead 4 .

DF ~ y-state conditions and verify that the leading edge
the parasitic leakage current into the ENABLE/UNDERVOLTAGE pin ks current spike event Is below I, . at the end of the t )
well below 1 pA. - e < e )

Under all conditions, the maximum drain current should be below
Note that typical values for surface insulation resistance (SIR) where the specified absolute maximum ratings.
no-clean flux has been applied according to the suppliers’ guidelines 3. Thermal Check - At specified maximum output power, minimum
are >>10 M and do not cause this issue. input vaitage and maximum ambient temperature, verify that the
temperature specifications are not exceeded for TinySwitch-4,
Quick Design Checklist transformer, output diode, and output capacitors. Enough
As with any power supply design, all TinySwitch-4 designs shoukd be thermal margin shoukd be allowed for part-to-part variation of the

Resino of TinySwitch-4 as specified in the data sheet. Under
low-line, maximum power, a maximum TinySwitch-4 SOURCE pin
temperature of 110 °C is recommended to allow for these
variations.

verified on the bench to make sure that component specifications are
not exceeded under worst case conditions, The following minimum
set of tests is strongly recommended:

Fatagraions:
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Absolute Maximum Ratings**
DRAIN VORAGE ....cerienssinssssnssesssnsnsass sess ssnss snasnnnssnr s 0.3 Vto 725V
DRAIN Peak Current: TNY B4 o il il s 400 (750) mA?
TINYEBS. i vies voms ciiainiialions 560 (1050) mA?
TNVZRB ocovrenoesssorsvmmemenny 720 (1350) mA!?
ANY B Gl s el s 880 (1650) mA?
TNY288 ..o i vis e 1040 (1950) mA?
TNV 2B «covrenoermsorsromuemmess 1200 (2250) mA?
E | ) ) RIS e 1360 (2550) mA?
ENTUN VORBOE: :iicii 1s155 10 iv0ins0 666680 65 970 (iind an s sovp>potp 03Vto9V
ENJUV CLHRAR:. ..o svvnuemsssssrssngsssnusnsnvssssensemasomuemmusssnassrnsssnesys 100 mA
BRIV NAOBERIGIRE /s 54 divnina Sumani Ankd ami Canh AdmiMA AR MAAR KRR VRALHEIVE 03Vto9V
Storage TempPerature ... e ieer sier sres svnsb snes ares snns 65 °C to 150 °C
Maximum Junction Temper@ture’. ..o 40 °C to 150 °C
E TRy T R R R A SR A s SR 260 °C
Thermal Resistance y o
Thermal Resistance: P Package:
€0, s sevisissisns sl s imnsi 70-°C/W; 60 *GW
(0,0 ccivssurnrins e sfle e cuirmmmmrs v endhrn LIPC/W

D Package:
(0,) s revse voriffdfles cuss cimomeeeonees (R0 2C0P; BTSN
(- 40 o &7 SRRy SRR 100 30°C/ W

K Package:
[ veus dhor vt s ndnn 39 PGV 38 /W

(1 JEw A e
(0,0 S o Sob ka3 2NC

Notes:

All voltages referenced to SOURCE, TA = 25 °C.

2. The higher peak DRAIN current is allowed while the DRAIN voltage
is simultaneously less than 400 V.

Normally limited by internal circuitry.

1/16 in, from case for 5 seconds.

Maximum ratings specified may be applied one at a time, without
causing permanent damage to the product. Exposure to Absolute
Rating conditions for extended periods of time may affect product
reliability,

boe

v w

Notes:

1. Measured on the SOURCE pin close to the plastic interface.

2. Soldered to 036 sq. in. {232 mm?), 2 az. (610 g/n¥) copper clad.

3. Soldered W 1sq..in. (645 mn¥), 2 oz, (610 g/m?) copper dad.

4. The se temperature is measured at the bottom-side exposed pad.

Conditions
SOURCE =0 V; T, = -40 o 125 °C
Parameter Symbol See Figure 18 Min Typ Max Units
(Unless Otherwise Specified)
Control Functions _7_ A | 7 H; ' ;_ '_ _ ! q & _*_7
Output Frequency \ T,=25°C Average 124 132 140 i
in Standard Mode ox See Figure 5 Peak-to-peak Jitter 8
Maximum Duty Cycle DC,. S1 Open 62 67 %
EN/UV Pin Upper
Turnoff Threshold ) ¥ -150 -122 -90 wA
Current
Loy =25uA 18 22 26
EN/UV Pin Voltage Ve v
Ly = -25 A 08 1.2 16
L EN/UV Current > 1 330 i
5t (MOSFET Not Switching) See Note A
TNY284 360 400
TNY285 410 440
DRAIN Supply Current EN/UV Open TNY286 40 470
{MOSFET
L, Switching at fasc) TNY287 510 550 WA
See Note B TNY288 615 650
TNY289 715 800
TNY290 875 930
power
integrations
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TNY284-290

Conditions
SOURCE=0V; T, =-40 to 125 °C .
Parameter Symbol See Figure 18 Min Typ Max Units
(Unless Otherwise Specified)
Control Functions (cont.)
Ve =0V, T, =25 °C ; 5 Y
i ia Ly, "ee Note'C, D 6.5 45 2.5
Charge Current Vv 4V.T =25 °C mA
ks “"See Note'C, D - 28 i
BP/M Pin Voltage Vasiia See Note C 56 585 63 v
BP/M Pin
Voltage Hysteresis Vi 0.80 095 1.20 v
BP/M Pin -
Shunt Voltage Viciiw I, =2 mA 6.0 6.4 6.85 v
EN/UV Pin Line Under- \
voltage Threshold o T,=225°C 23.75 25 26.25 A
EN/UV Pin — Reset
Hysteresis (Following T, =25°C 3 5 8 A
Latch Off with BP/M Pin See Note G "
Current >I_)
Circuit Protection
difdt = 50 mA/us
T,=25°C TNY 284P/D/K 233 250 267
See Note E
difdt =55 mA/us
T\=25 °C TRY285P/D/K 256 275 294
See Note E
di/dt = 70 mAjus
Tom 250C TNY286P/D/K 326 350 374
See Note £
Standard Current Limit difdt = 90 mA/us
(BP/M Capacitor = L. T,=25% TNY287P/D/K 419 450 481 mA
0.1 \F) See Note D See Note E
di/dt = 110 mA/us
Typ= 26.°C TNY288P/D/K 512 550 588
See Note £
difdt = 130 mA/us
T,=25°C TNY289P/K 605 650 695
See Note E
difdt = 150 mA/us
T,=25° TNY290P/K 698 750 802
See Note E
power =
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Conditions
SOURCE=0W,; TJ=-4ﬂ'tDlE oC . )
See Figure 18 Min Typ Max Units

(Unless Otherwise Specified)

Parameter Symbol

Circuit Protection (cont.)

Reduced Current Limit
(BP/M Capacitor =
1 ,F) See Note D

IL:IW:ITr\cn

difdt = 42 mASus
T, = 25°C
See Mote E

THNY 284P/D/K

196

210

233

difdt = 50 mA/us
T, = 25°C
See Note E

TNY285PD/K

233

250

277

difdt = 55 mAfus

TNY 286P/DfK

256

275

305

difdt = 70 mA/us
T,=25°C
See Notes E

THNY287PDK

326

350

388

difdt = 90-mA/ps
=25 8C

TNY 288P/D/K

419

450

499

difdt = 110 mAfus
T,= 5°C
See Notes E

THNY2BOPK

512

550

610

difdt = 130 mAfps
T, = 25°C
See Notes £

TNYZ90PK

605

650

721

M

Increased Current Limit
(BP/M Capacitor =
10 uF) See Note D

L4 Tinc

difdt = 42 mAfus
T,=25°C
See Notes E, F

THY 284R/DfK

1496

210

233

difdt = 70 mA/us
T,=25°C
See Notes E

TNYZB5PD/K

326

350

388

difdt = 90 mA/us
T,=25°C
See Notes E

THY 286P/D/K

419

450

499

difdt = 110 mAfus
T, =25 °C
SeeNotes E

THY28IPD/K

512

550

610

difdt = 130 mA/us
T,=25°C
See Notes E

TNY 288P/D/K

605

650

721

difdt = 150 mAfus

TNY2B89PK

698

750

833

TNY290RK

791

850

943

M

power
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TNY284-290

Conditions
SOURCE =0 V; T, = -40 to 125 °C .
Parameter Symbol See Figure 18 Min Typ Max Units
(Unless Otherwise Specified)
Circuit Protection (cont.)
Standard Current
Limit, B = 1,02 0.9 x 2 112 %
or TNY284-290 pe Pf P
T,=25°C
Reduced Current Limit,
Pf=1 2
Power Coefficient Bf LI T & TV TNY284-290 09 x Bf 1.16 x Az
X Toucorm Pf 'f
T,=25°C
Increased Current Limit,
Pf = 1 yrnervm’ 0.9 x 3 1.16 %
K farn TNY284-290 2 rf o
T, =25°C
See Fgure 21
T, = 259, TNY284-287 QR
See Nate G LIMTOMN)
Initial Current Limit Ios mA
See Figure 22
T, =25°C, INV288290 | D72
See Nate G LI
Leading Edge T, =25°C
Blanking Time Le See N G 170 215 ns
1.=259¢
Current Limit Delay t, See Note G, H 150 ns
I:mper:nts:nhrzuom Teo 135 142 150 oC
Thermal Shutdown
Hysteresis Tty 75 oC
BP/M Pin Shutdown
Threshold Current L E 6.5 9 mA
BP/M Pin Power-Up
Reset Threshold Voltage | " wsen 16 30 36 v
Output By m——
TNY284 T,=25% 28 32
I, =25 mA T, - 100 °C = .
ON-State g TNY285 T,=25°C 19 22 E,
Resistance o Iy = 28 mA T, = 100 °C 29 13
TNY286 T,=25°C 14 16
I, =35 mA T, = 100 °C = 5
power -

integrations
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TNY284-290

Conditions
SOURCE=0V; T, =-40to 125°C
Parameter Symbol See Figure 18 Min Typ Max Units
(Unless Otherwise Specified)
Output (cont.)
TNY287 T,=25°C 7.8 9,0
L =5 mA T, =100 °C 117 135
TNY288 T,=25°C 5.2 6.0
=55 mA _
S . L T, =100 °C 78 9.0 .
Resistance 050¢0
TNY289 T,=25°C 39 45
L = Gma T, =100.°C 58 6.7
Y290 T,=25°C 26 3.0
In =75 mA T’ =100°C 39 4.5
Vs = 8.2V TNY284-286 50
Vaur = 0V
i V. =560V TNY 287288 100 uA
OFF-State Drain Fr=QEsey TNY289-290 200
Leakage Current See popes
4 V. =375V,
bl Sl PR T, = 50 °C 15
e See Nate G, 1
Vo= 6.2V, V=0V,
Breakdown Voltage BV ¢ §ee Note J, f:“: 25 o 725 \
DRAIN Supply Voitage 50 v
Auto-Restart T,=25°C
ON-Time atf fas See Nate K P L
Auto-Restart
Duty Cycle DC,, T{& 5°C 3 %
power

integrations
Www.powercom
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TNY284-290

NOTES:

A. L, is an accurate estimate of device controller current consumption at no-load, since operating frequency is so low under these conditions,
Total device consumption atno-oad is the sumof I and I ..

B. Since the output MOSFET is switching, it s difficult to isolate the switching current from the supply current at the DRAIN, An alternative is
to measure the BYPASS/MULT I-FUNCTIONAL pin current at 6.1 V.

C. BYPASS/MULTI-FUNCTIONAL pin is not intended for sourcing supply current to external circuitry,

D. To ensure correct current limit it is recommended that nominal 0.1 uF / 1 uF / 10 uF capacitors are used. In addition, the BP/M capacitor
value tolerance should be equal or better than indicated below across the ambient temperature range of the target application. The
minimum and maximum capacitor values are guaranteed by characterization,

Nominal BP/M Tolerance Relative to Nominal
Capacitor Value
Pin Cap Value -
Min Max
0.1 uF -60% +100%
1uF -50% +100%
10 uF -50% NA

E. For cument limit at other di/dt values; refer to Figure 25.

F. TNY284 does not have an increased current limit value, but with a 10 uF BYPASS/MULTI-FUNCTIONAL pin capacitor the current limit is the
same as with a 1 uF BYPASS/MULTI-FUNCTIONAL pin capacitor {reduced current limit value).

G. This parameter is derived from characterization.

H. This parameter is derived from the change in current limit measured at 1X and 4X of the di/dt shown.in the 1, Specification,

I I, isthe worst-case OFF-state leakage specification at 80% of BV, and maximum operating junction temperature. I, is a typical
specification under worst-case application conditions {rectified 265 VAC) for no-doad consumption cakulations,

). Breakdown voltage may be checked against minimum BV specification by ramping the DRAIN pin voltage up to but not exceeding
minimum BV ...

K. Auto-restart on time has the same temperature characteristics as the oscillator {inversely proportional to frequency).

Foragriors
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TNY284-290

470 0 2
E'A"E' O/A
470 0
S1
< e
2Me 3 . = s0v

‘l 10V T
-[0.1 nF %SOV

NOTE: This test circuit is not applicable for current limit or output characteristic measurements.

PI-4079-021015

Figure 18, General Test Circut,

DChmax I
- t, > {internal signal)
RESCRSN |
vao%il 90% Y ' ;
EN/UV
DRAIN t N~ LS
VOLTAGE D= LA
: Vorain : :
oV 10%
.......................................... 1
b= i
as¢
Pl 048-021015 Pl-2364-021015
Figure 12 Duty Cycle Measurement, Figure 20, -Output Enable Timing,

Typical Performance Characteristics

1.10

T,=25°C a g T,=.25f a
%*1.05 R e rgx.os = S
- -
N 1,00 »L —— | N 1.00 .
8095 3k B i 3 B o095 P, 1 y
0.90 / o G 0.90 ,’/ e o
%0.85 =T %0-85 .-.’/ e
5 0.80 [ = 080 —f~*
+ 0.75 Tywkal — + 075 - Typical g
«wens Minimum - 1enees Minimum
= 0.70 ewmme Maxh\um_' 5 0'70 .= = Maximum a
O 0.65 0 0.65
0.60 0.60
0 .1 2.3 4 5 6 0 1 2 3 4 5 6
Ton (115) Ton (118)
Figure 21, Cument Limit vs. waorTNY284~28Z Figure 22, Current Linyt vs, Tcw for TNY 288~290,

ower
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TNY284-290

Typical Performance Characteristics (cont.)

1.1 1 1.05 ]
: %
o ~ g A N
39 ¥ -g'g 1.00 ,——/ E
£4 29
85 s £
>8 = £ 8 9
c
£1 3
§— / R %
g E // 3 E
£ o
€ vV 8% s
09 80
-50 -25 0 25 S50 75 100 125 1%0 40 -20 0 20 40 60 80 100 120
Junction Temperature (°C) Temperature (C)
Figure 23, Breakdown vs, Temperature, Figure 24, Standard Curment Limit vs, Temperature,
l.4 E 300 T E
B ScHing Factors: 8
% 1.2 ) E 260 | JNv284 10 3
= — TNY285 15 v
-~ < 200 |IN¥287 35 : s
g TNY288 - 56 /

g 08 |———  Norriaked TNY289 79 Y |
33 Yt = 1 150 FTwveso 112 -
-glz 0.6 | ™Y284 50 mA/s J | / Rl
~‘§ TNY285 = S5mAlS  nove For the = \ / L #

- @ 04 TNY 286 70 mA/us nonmalized cument E 100 % >
B0 [meaw \gman Sppayite g oA e 7 peasec
s TNY288 110 mA/us 22 | Tae=D'C
Z 02 w2 130 mAs ;ﬁmgﬁd : 30 15" ~nsum Toag=100°C
TNY290 150 mA s capacitor, b | I |
1 1
0 0
1 2 3 4 0 2 4 6 8 10
Normalized di/dt DRAIN Voltage (V)
Figure 25, Standard Current Limit vs, diidt. Figure 26. Output Charactenstic,
1000 T == 40 T T 2
Scaling Factors: = Scaling Factors 5
oy TNv284 1.0 8 ~ TNY284 1.0 &

a TNV285 15 % TNY285 1.5 o 3

- TNY286 2.0 30 |- TNY286 2.0 g

g 10 ™NS7 35 - N8 3.5 /

TNY288 5.6 > - TNY288 56 /

g TNY289 79 £ TNY289 7.9 /

g TNY290 112 Y 20} ™20 112 /

=N

8 z /

~ 10 s /

® \ 10 /

5 x v

N /
\
1 —— 0 /
1 100 200 300 400 500 600 0 100 200 300 400 500 600
Drain Voltage (V) Drain Voltage (V)
Figure 27, Cgeq vS, Orain Voltage, Figure 28, Drain Capacitance Power,
power 19
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TNY284-290

Typical Performance Characteristics (cont.)

—
N

—
o
Pl4s101015

o
&

e
>

Under-Voltage Threshold
(Normalized to 25 °C)
o
o

S
A

0 .
=50 -25 0 25 50 75. 100 125

Junction Temperature (°C)

Figure 29, Undervoltage Threshold vs. Tempe rature,

fev, COA5
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TNY284-290

PDIP-8C (P Package)

=

Notes:
1. Package dimensions conform to JEDEC specification

.240 (6.10)
.260 (6.60)

MS-001-AB (Issue B 7/85) for standard dual-indine (DIP)
package with .300 inch row spadng.

2. Controlling dimensions are inches. Millimeter sizes are
shown in parentheses.

3. Dimensions shown do not include mold flash or other
protrusions. Mold flash or protrusions shall not exceed
J006 (.15) on any side.

4. Pin locations start with Pin 1, and continue counter-clock-
wise to Pin 8 when viewed from the top. The notch and/or

dimple are aids in locating Pin 1. Pin 3 is omitted.

—-L_] | . | 5. Minimum metal to metal spacing at the package body for
the omitted lead location is .137 inch (3.48 mm).
@ 367 (9.32) 6. Lead width measured at package body.
-387(9.83) 7. Lead spacing measured with the leads constrained to be
057 (1.45) perpendicular to plane T.
068 % 173)
f | (NOTE 6)
125 (3.18 ~— | .015(.38)
145 (3.68) MINIMUM
T : ':
SEATI f i .008(.20)
PLANE .nni;os; 7)) 14 .oxs%si)
_‘. i .300 (7.62) BSC
100 (2,54) BSC 1 | .048(1.22) 137 (3.48) J (NOTE 7)
014 (36 953 (1:35) MINIMUM 300 (7.62) PO8C
‘.ou{ss) HTIEIDIGY 010 (.25 -390 (9.91) P1-3933-012315
power

integroteons
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TNY284-290

SO-8C (D Package)

A 0.10 (0.004)|c [a-B] 2x
-
4.90 (0.193) BSC

8 @—1 5 Ti
A\ 3.90(0.154) l@ 6.00 (0.236) BSC
]Q[ 0.10 (0.004)[c[D /jﬂ—lﬂ ‘
Pin 1 ID [Qlo 20(0.008)| C |

127(060)&—’ r—A.J‘
I 7X031 0.51(0.012 - 0.020)

ARH

1.04 (0.041) REF

0.40 (0.016)
1.27 (0.050)

|4+ 0.25 (0.010) @c|a-8lD|
1.35 (0.053) 1.25-1.65
1.75(0.069) (0.049 - 0.065) SRS

0.10 (0.004) = £ /0.10(0.,004)(C

0.25(0.010) * : 7% [ . ic] ﬂ JC —
——*=M::U‘] SEATING PLANE
* * ’ 017 0.17 (0.007)

—i— 0.25 (0.010)
gt ] ] BT i

1. JEDEC reference: MS-012
2.00 (0.079) 4.90 (o 193) APadtage outline exclusive of mold flash and metal burr,
3. Package outline inclusive of plating thickness.,
Datums A and B to be determined at datum plane H.

5. Controlling dimensions are in milimeters. Inch dimensions
are shown in parenthesis, Angles in degrees.

1.27 (0.050) ->l —g— 0.60 (0.024)
DO07C | PI-4526-012315

ower
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TNY284-290

eSOP-12B (K Package)
0.010 [0.25)
A A L 0.055 [1.40] Ref oz 'l
. 0.400(10.16] |50-004 [0.10][CA] 2 T E 3 ;
pin #11.0. & 0.325 (8.26] ﬁ :
(Laser mmy\ - Max. /A 0.010 [0.25]
2 11 10 & & 7 - m40107 12 M
il =0.004 [0. ; gnnan :\’:%T ___ H ____ __Plane
_? 0,059 [1.50] a BEZ , 0%8° _Lo.oss::mr " B
0.460 [11.68) €h TP 350 (8.89] o.zz: [5.72) 0.026 [0.65]
0.059 [1.50] ax. A\
Ref, Typ gz t
| DETAILL A (Scale = 9X) |
T I e
0.008 [0.20][C] ! E 6 3 i 0.049[1.23]
2X, 5/6 Lead Tips 0.023[0.58] 1%:A 0.120 [3.05] Ref-] “‘R‘;@"l 0.046 [1.16]
T penp e iz ‘ (4
| R T
—\\ | To.oxo [0.48]
Ref.
0.020 [0.51]
Ref. ~= |=-0.022[0.56)
0.098 [2.49 0.032 [0.80 -0.092(234] A s
[0.086 Eua} 0.029 Eo.n} 0.086(2.18] 0.016 [0.41)
J i . !’o.on [0.28]
J ’ -.LA;M“Q ! x b
Plane T T
0.006 [o.xs]J (5]0.004 [0.10] ¢ / aua{7) |
0.000 [0.00] Lo .
Seating plane to
o s S
Land Pattem
0.067 [1.70] 0.217 (5.51] Dimeia :
r 1. Dimensioning and tolerancing per ASME Y 14.5M-1994,
Dimensions noted are determined at the outermost
ﬁc: an A
0.028 [0.71] extremes of the plastic body exclusive of mold flash,
@ @ tie bar burrs, gate burrs, and interlead flash, but
including any mismatch between the top and bottom of
the plastic body. Maximum mold protrusion is 0.007
(@D {0.18]) per side.
0.321 [8.15) A Dimensions noted are inclusive of plating thickness.
@) D) /&) Does not include interlead flash or protrusions.
5. Controlling dimensions in inches [mm].
(D) 6. Datums A and B to be determined at Datum H.
A Exposed pad is nominally located at the centerline of
(6) 7 Datums A and B. "Max" dimensions noted indude both
size and positional tolerances.
I-— 0.429 [10.90) ——I
PI-5748a-020515

power

integrations
WL power.com Rey, COZ15




TNY284-290

Part Ordering Information

* TinySwitch Product Family
+ TNY-4 Series Number

TNY 288 —PG-YL

+ Package Identifier
P Plastic DIP-8C

D SO-8C
K eSOP-12B
Lead Finish

G IRoHS compliant and Halogen Free

Tape & Reel and Other Options
| Blank |Standard Configuration

TL Tape & Reel, 1000 pcs min./muit:

Ry CO2/15

power
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Revision | Notes Date
A Initial Release. 09/12
B Added TNY288DG package. Updated TNY287K and TNY 288D Peak or Open Frame values in Table 1. 08/13
G Corrected 1, parameter on page 15, Updated with new Brand Style. 02/15

For the latest updates, visit our website: www.power.com

Power Integrations reserves the right to make changes to its products at any time to improve reliability or manufacturability. Power Integrations
does not assume any liability arising from the use of any device or circuit described herein, POWER INTEGRATIONS MAKES NO WARRANTY
HEREIN AND SPECIFICALLY DISCLAIMS ALL WARRANTIES INCLUDING, WITHOUT LIMITATION, THE IMPLIED WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF THIRD PARTY RIGHTS.

Patent Information

The products and applications illustrated herein (including transformer construction and circuits external to the products) may be covered by one
or more U.S. and foreign patents, or potentially by pending U.S. and foreign patent applications assigned to Power Integrations, A complete list of
Power Integrations patents may be found at www.power.com. Power Integrations grants its customers a license under certain patent rights as set
forth at http://www.power.com/ip.htm,

Life Support Policy

POWER INTEGRATIONS PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS
WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF POWER INTEGRATIONS. -As used hereln:

1. A Life support device or system is one which, (i) is intended for surgical implant into the bady, or {ii) supports or sustains life, and (iii) whose
failure to perform, when properly tised in accordance with instructions for use, can be reasonably expected to result in significant injury or

death to the user,

2. A critical component is any component of a life support device or system whose fallure to perform ¢an be reasonably expected to cause the
failure of the life suppaort device or-system, or to affact its safety or effectiveness.

The PI logo, TOPSwitch, TinySwitch, LinkSwitch, LY TSwitch, InnoSvatch, DPA-Switch, PeakSwitch, CAPZero, SENZero, LinkZero, HiperPFS,
HiperTFS, HiperlCS, Qspeed, EcoSmart, Clampless, E-Shield, Filterfuse, FluxLink, StakFET, Pl Expert and PI FACTS are trademarks of Power
Integrations, Inc. Other trademarks are property of their respective companies, ©2015, Power Integrations, inc,

Power Integrations Worldwide Sales Support Locations

World Headquarters

5245 Hellyer Avenue

San Jose, CA 95138, USA,
Main: +1-408-414-9200
Customer Service:

Phone: +1-408-414-9665
Fax: +1-408-414-9765
e-mail: usasales@power.com

China (Shanghai)

Rm 2410, Charity Plaza, No, 88
North Caoxi Road

Shanghai, PRC 200030
Phone: +86-21-6354-6323
Fax: +86-21-6354-6325
e-mail: chinasales@power.com

China (Shenzhen)

17/F, Hivac Building, No. 2, Keji Nan
8th Road, Nanshan District,
Shenzhen, China, 518057

Phone: +86-755-8672-8689

Fax: +86-755-8672-8690

e-mail: chinasales@power.com

Germany

Lindwurmstrasse 114

80337 Munich

Germany

Phone: +49-895-527-39110
Fax: +49-895-527-39200
e-mail: eurosalesi@power.com

India

#1, 14th Main Road
Vasanthanagar
Bangalore-560052 India
Phone: +91-80-4113-8020
Fax: +91-80-4113-8023
e-mail: indiasales@power.com

Italy

Via Milanese 20, 3rd. Fl.

20099 Sesto San Giovanni (MI)
Italy

Phone: +39-024-550-8701
Fax: +39-028-928-6009
e-mail: eurosales@power.com

Japan

Kosei Dai-3 Bidg.

2-12-11, Shin-Yokohama,
Kohoku-ku

Yokohama-shi Kanagwan
222-0033 Japan

Phone: +81-45-471-1021

Fax: +81-45-471-3717

e-mail: japansales@power.com

Korea

RM 602, 6FL

Korea City Air Terminal B/D, 159-6
Samsung-Dong, Kangnam-Gu,
Seoul, 135-728, Korea

Phone: +82-2-2016-6610

Fax: +82-2-2016-6630

e-mail: koreasales@power.com

Singapore

51 Newton Road

#19-01/05 Gokdhill Plaza

Singapore, 308900

Phone: +65-6358-2160

Fax: +65-6358-2015

e-maill: singaporesales@power.com

Taiwan

5F, No. 318, Nei Hu Rd,, Sec. 1
Nei Hu Dist.

Taipei 11493, Taiwan R.O.C.
Phone: +886-2-2659-4570

Fax: +886-2-2659-4550

e-mail: taiwansales@power.com

UK

First FRoor, Unit 15, Meadway Court,
Rutherford Close,

Stevenage, Herts. SG1 2EF

United Kingdom

Phone: +44 (0) 1252-730-141

Fax: +44 (0) 1252-727-689

e-mail: eurosales@power.com
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983 MOO 2,501 THETSABAN BANG PU 80 Customer part no. : ES00147-REV06

TUMBOL THAIBAN | AMPHUR MUANG Drawing no.

SAMUTPRAKARN 10230 Description : Transformer EF-20 (B-2)
TEL +66/0) 2701.2069 . FAX +65{0) 2701.2966 KV no. 1 13304

EMAL - kveaBiadnio oo Revision : 06

Page10f3

Issue date
17 July 2013

Released by Checked by Approve by

Forky Pt Pt

Approve by
For Hitachi

Revise

Effective

|Rev. Date

Date Revise description

g
&

01 31-Juk-13

02 | 27-Sep-13

03 | 30-0ct-13
04 | 29-Nov-13
05 | 26-Aug-14
06 | 08-Sep-14

31-Jul-13 Add pull pin 6 out in drawing.

Add Copper-Foil 0.05mm. X 10mm. In compaonents list.

- Change from S1 pin 67 to S1 pin 7-6

- Change from S2 pin 8-6 to S2 pin 8-7

Change from P1 pin 2-1 to P1 pin 3-4

- Change from B1 pin 34 to B1 pin 241

Change from B1 pin 2-1 to B1 pin 1-2

Change from B1 pin1-2 to B1 pin 2-1

Add kapton tape in components list,

Change from Customer part no, £500147 to Customer part no, ES00147-REV06
- Add Tefion tube in components Hist.

Change from marking ES00147 Lot no. to marking ES00147-REV06 Lot no. in drawing.
- Add 2-UEW Copper wire in components list,

- Cancle or equivalent of materal all in components fist.

Change from DC-Resistance (DCR) Pin 3 — 4 = 3.00 Ohm Max. to DC-Resistance (DCR)
Pin3=4=2250hmz+ 15%

- Add DC-Resistance (DCR) Pin 2 ~ 1 =0.200 Ohm £ 15%

Add DC-Resistance (DCR) Pin 7~ 5= 18.00 mOhm + 15%

- Add DC-Resistance (DCR) Pin 8 ~ 7 = 10.20 mOhm = 15%

Add Impulse test Apply DC 1200V Pin 3 — 4 Wave from area sze 15% Max,

Add Impulse test Apply DC 1200V Pin 3 - 4 Differential area size 35% Max,

- Add Impuise tesl Apply DC 1200V Pin 2 — 1 Wave from area size 15% Max.

Add Impulse test Apply DC 1200V Pin 2 - 1 Differential area size 35% Max,

Add Impulse test Appty DC 1200V Pin 7 — 5 Wave from area size 15% Max.

Add Impulse test Apply DC 1200V Pin 7 - 5 Differential area size 35% Max.

- Add Impulse test Apply DC 1200V Pin 8 = 7 Wave from area size 15% Max.

Add Impulse test Apply DC 1200V Pin 8 - 7 Differential area size 35% Max.

27-Sep-13

30-Oct-13
29-Nov-13
26-Aug-14
08-Sep-14

'
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KV ELECTRONICS CO., LTD.

983 MOO 2,501 THETSASAN BANG PU S0

Customer name

Customer part no,

. Electronic source

: ES00147-REV08

Page 2 of 3

TUMBOL THAIBAN . AMPHUR MUANG Drawing no. $
SAMUTPRAKARN 10280 Description : Transformer EF-20 (B-2)
TEL +66(0} 2701-2969 . FAX +66(0} 2701.2968 KV no. 113304
EMAL - kveafiairto co Revision 106
1. Components list.
ltem. Material. Manufacturer,
1. Bobbin Phenadlic (UL94V-0) Chang chun plastic co., Itd UL no. E59481(S).
2.  Core EE-20 DMR40 DMEGC.
Core EF-21 PC40 Ou Ge.
3.  Copper wire Polyurethane enameled Thai hitachi enamel wire co,, itd. UL no. E137472.
copper 2-UEW (130 deg.c). Pacific-Thai electric wire & cable co.,Itd. UL no. E142108,
4, TIW.wire Tripple insulating wire (130 deg.c) Dah Jin Technolkogy.co., td UL no. E236542.
5. Insulation tape Polyester #1350F-1 (130 deg.c) IM UL No.E17385,
Polyester #35660 (130 deg.c) Symbio INC UL no. E50292,
6. Tube Teflon (PTFE-2) Thal scantube co.,Itd UL.no, E151086.
7.  Kaptontape Polyimide film Insulating tape with siicone = Symbio Inc.
base adhesive, Cat. No. KA180K UL No.E50282.
8. Solder bar Sn/Cu Ultra core.
9. Vamish Uitimeg 2000/380 A.E.V PLC UL no. E220579.

The drawing and dimension in milimeter unit.

FRONT VIEW

|-

BACK VIEW

Jwwn)

SIDE VIEW

A1

@0.70
1

8
L—(B)lStO.Zi-J

ESO0147-REV06 Lot no.

(AXIB MAX,

<C)3'Mm. | il || ’ ” 4 - ” ” ”8
TOP VIEW BOTTOM VIEW
1
(koo fo
o L] ]

D225 MAX, — — "

JHTE¥E

(E>22.5 MAX —

8 S
(F)510.3

—PULL PIN- 6 OUT
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KV ELECTRONICS CO., LTD. Customer name ; Electronic source Page 3 of 3

983 MOO 2.501 THETSABAN BANG PU @0

Customer part no, ; ES00147-REV06
TUMBOL THAIBAN . AMPHUR MUANG Drawing no. ' «
SAMUTPRAKARN 10280 Description : Transformer EF-20 (B-2) m
TEL +66/0} 27012069 , FAX +66(0) 2701.2966 KV no. 1 13304
EMAL - kveafiaonfo oo 1 Revision . 06

2. Schematic diagram and winding instruction.

4 8 P1 Pin 3-4 = Wire 0.18 mm, / 108 Ts,
° Insulation 1 Ts,
P1 S2 B1 Pin 2-1= Wire 0.18 mm. X2 /17 Ts.
3 o 7 Insulation 3 Ts.
[ ] S1 Pin 7-5= TEX-E Wire 045 mm. X2/ 8Ts.
2 e S1 Insulation 1 Ts,
B1 5 S2 Pin 8-7= TEX-E Wire 040 mm. X2/ 3Ts,
1 Insulation 2 Ts.

Note : 51,52 Use kapton tape
Pin 1 Use Teflon tube

3. Electricals specification and test data (at 25 deg.c).

Itern Pin no. Specification Test data
1 2 3 4 5
Inductance (L) 3-4 211 mH +/-10% | 20.10 | .2.10 2.04 213 202
At 10KHz, 1V
Leakaged Inductance 34 63.29 uH Max. 32,20 | 33.80 | 23.90 | 81.80 | 32,50

At 10KHz, 1V (LK)
(Shorted 1,2,5,7,8)

3-4 2.250hm +15% 2.24 223 2.27 2.26 224
DC-Resistance (DCR) 2-1 0.2000hm * 15%

7-5 18.00 mOhm £ 15%

8-7 10.20 mOhm £ 15%

Voltage ratio test. 2-1 0.152-0,162 Vrms | 0.158 | 0:157 | 0.158 | 0157 | 0.157
I/P 3-4, 20KHz, 1Vrms 7-5 0.069-0.078 Vrms | 0.074 | 0.074 | 0.074 | 0.074 | 0074
8-~7 0.023-0.032 Vrms | 0.028 | 0.028 | 0.028 | 0.028 | 0.028

Impulse test 3-4 Wave from area size 15% Max. Passed
Apply DC 1200V Differential area size 35% Max. Passed
Impulse test 2-4 Wave from area size 15% Max, Passed
Apply DC 1200V Differential area size 35% Max, Passed
Impulse test 7-5 Wave from area size 15% Max, Passed
Apply DC 1200V Differential area size 35% Max, Passed
Impulse test 8-7 Wave from area size 15% Max. Passed
Apply DC 1200V Differential area size 35% Max, Passed
Hi-Potential test, Apply 2000Vac between P1,B1 to S1,52 for 2 sec, Passed
1mA 50Hz Apply 1500Vac between wire to core for 2 sec. Passed
Phase check follow to schematic diagram., Passed
Mechanical test A B C D E F
Sample no.
1 1534 1492 4 2070 2057 - 495
2 1530 14.90 4 270 2058 499
3 15.35 < 14.92 4 20.70 . 2055 (494
4 15635 1495 4 2065 2056 4.99 Test date : 9 September 2014
5 1535 1490 “ 2065 2058 | 4.95 Test by : Apiwat
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