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When the transformer of a street lamp 1s out of order beyond fixing, 1t will usually be discarded
together with its high-efficiency LED chip, in the same way we dispose of the whole Rolls-Royce engine
when 1t 1s broken. This test model aims to explore an alternative way to recycle the remaining working
LED units by transforming them into high-power, high-efficiency and durable street lights without
transformers.

LED units need to work under a DC bias of 3.7V. This not only eliminates the voltage difference
when using 110V AC, flickering can also be avoided. With a material cost of only $1 (cost of resistor),
we skillfully make use of the street lamp LED which 1s an integrated chip designed to emit light when
AC polarity 1s switched, and then use a light diffuser (dismounted from a LCD display screen) to even
out the light, so that it appears to be continually illuminated. After the recycling process, these lamps can
be placed at gate entrances or corridor as all-day lighting, which 1s environmentally friendly by saving
both electricity and money.

Replace resistors with a-IGZ0O. From published papers, we know that a-IGZO has a permanent
photocurrent that will last more than 24 hours after being activated by ultraviolet or blue light, which can
enhance the 1lluminating efficiency of the LED. Street lamp LEDs emit blue light, and are suitable to be
placed at the entrance of hallway to be activated by ultraviolet light that will last until night-time.

We utilized Arduino monitoring module and retrieve data via Wi-Fi transmission, which facilitates
long-termed observation in order to verify that the feasibility of recycling and transformation process.



FEPAT R AR EIOTEE T REEY R BN - @A SEERIEREIEEEE LED

RPN TR - 540 - TAEREIRLA M KEK - 1 LED #ELFERLITER - RACE
SR E SR IRAVBCEBEL - B S TR N S BER (R EREEEH - LB IE [ SO A A
R e (ETRA [E{EHY issue ©

= [l

>F

5

AN

I

+

~ BUSEE  BEAERE N AN LED > MuEp ] DFE 110V A5 E T {#ER

- RHESENEEENH R - HER —ERE 09X > EEAEE#EEHE R

+ Arduino gETEEHIIEAHE © Arduino 5% BSR4 AT wifi {#[E] %08 -

~ D a-1GZ0 ELBETHERERESS - e 230K a-1GZ0 Syt RLEERH » st LED fy5%

pirecei)

»a-1GZO FEEfHEE R ELE K E e — s E T HYX - 2k a-1GZO » MIEAEEHES R LEES -
CEUT lifetime RIEH LED FERIYPE : il TRFAY lifetime 1%

Ry THEE lifetime A1 LED SRR (% > FFHKF a-IGZO MILED &3 > JfH]
SEERERE > FEHReRE - BITHEE R fERf % -

- a-IGZO EMEEERIME  o1GZ0 Bt B TSR  (EEEEEE  &

RIPSEESGEFED 21620 WHRUNH  SHERA » L TANLER > K
5 R REIE I > AR A -

JCRBIRA a-1GZO MIELT lifetime ZHISE © a-1GZO HEA » By T Hudhg I &7
B a-1GZ0 » LIRS » BHE TERN liftime » FIEIEH pasco M
BRI REYE » ARERFF=AEENEER o UREG AR 2-1GZO
FHCRERY 2-1GZO fEELEE: | 5 a1GZO e FFIEdRS o - i BLAEIH S  IIS2 iR
GRS AT

+ a-1GZO RZRIMRFUERHVRI © WI7TR OB EIMREE THY a-IGZO0 HYEEERIHE



B ~ Wuakt jeastd

JEERS IS & Pasco BEBAEEIT | TRz ES — R
RHIES

Arduino &
{f ~ THEEIEE T A

[E8—] BUEREHIIIA -

%%“EE’J HFEA U T E Y LED > BUSR AT EAE 110V 20 e ME -
 SERHEREER - F 64 %E LEDs ©

— A ER SR HE 16 8 LED -




B¥H LED HYEUEERER A 2~5V  HINRRFIEMAVEELSR LED A 16 # LED & Hit
IR 45V 0 JEEESERN AT -

(ENERERERES - e LSORENF BEIR - AIHE RSO e B M & 2 RS - NI
LLEp2E 50 {[E BT & LED Mg EE R sz 110 ZARME < (2 &R0k 50 J6 LED 2 J57A A 1T

VR TR H R S — IR R R A IE B 48 F - 28I - AR ST S A%6E LED 2

& > 3P = R RE IR B ER G (DL BE AR A It — TR

()R EBE IR AY LED EREAHRE T & LED BRKEH B HIE

R - NI E s LU
BRE(E Rkt > WASIFRE R H S S 2 7= (R ERE BT

/)I 1/57%%/}?
(IR A T EE B

BR R e XAV BRES I -

= - U DU -

Lo
'. |:I:l
.
?
>
=
= o
e -'-
i @
®



B e

BEH

#Et o0 (RN

H?*}j quF' ka{} | RAERE

aa T ERER
%@)
+—h| [ d&
® L@
st B - TR -

EHER WG PR - S8
PR EE R 90(V) » T H AL
LB 110(V) » FTLARS FBE%

A B R A » o P DA FE R
BEK A ERE » dfif#h T LED B
[ S R A FAIRE » AR TR E
il T2 LED BREHRE RAF(BE
B ) ERGHEREHED
o AHHHE -




[T ] bR A EVSEEHRR
EEREI  FER R » EHORE A EE R
— - ESUTEEIH Y B

A LED Wt R Jeiyay Rz 53 o (IR —(HEHELORTEET) » (EHERRES
LIRS B Ry BRI Y —AdxdG PCB

DS AT U TR

= ERRERE
(—)MIE LED ¢4 -
1. M8 ([lluminance) © B EIREATRAGEIN L@ S (B © LUX)
653 HIKEBEEE LB B 200092 ~ 100092 ~ S00Q ~ 250Q HY i PCB K st oy 7 e
A PERBEE E 2 RN AR G - AR BE Ky PCB # ABEJR » 1 LED FRE 3L -
DAYERERERAIN - SEBDLH R RIS R % - sOsob S THEE -
(Z)MIE LED K E[H &
1. EE -
EEEEERE(E R A 20000 ~ 10009 ~ 500Q ~ 250Q H —fHfE PCB FIEE RS » LA
JRERLE Ky PCB i ATEJR » 1F LED BBE 0 » DU 23U - SR RLE N 5T
SRENE -

2R

S

EHEEEERAE R B 2000Q ~ 1000Q ~ 500Q ~ 250Q Ay _fREe PCB FIBELEHE - DA
i B 1F By PCB #i A ZJJR > £ LED 3 1 28 ¢ F1| F Pasco 25 BREE i B HIZS 2= SR -

A R LR Y I R S



=~ ERGER

() EBREIE
L EREA I EIHES THY LED 2t
0.035 [—— 250Q.sps 5000.sps

1000Q.sps 2000Q.sps |
— . . —

0.030 4
0.025

W/m*2-s

0.015 _ SR S

0.010 +--

300 400 500 600 700 800 200
Wavelength (nm)

2. EIFEREEIHER T LED ZAEELRE (WIFH LEDs HUZIR)

1600 329.2 350

1400 300
1200 250 S
< 1000 3
=) 200 =2
= 800 680 il
1! 150 X
R 600 %
395 100 R
400 o

200 50

0 0
250 500 1000 2000
BIHE(Q)
(C)etsm

|LFEE SRS O > % LED HYBEU/Y > & LED By e D (B EgR) © 12 LED
ARG NI EER) -

QAEESCE - AIGARAVECREHEE) © aBEECeR ) » AlEE -

3EE RG] DIakat Bl T e - A F R RN [EIAY S -

4.DL IR R B E G R (o RS LED JREGT T (A2 ERE) YL 4ITE 600LUX
FToREEIRAMISUER - AR A T EERES - B A A AR e P R RO R SR

7



[EE=] F Arduino S5TE5HIMEAR

HEY © Arduino g1 5 HIREAH 7 A wifi [ EdE -
—~FEE
(—)EEEE :

|— 3.3V
GND vee I
—|{ Tx GND
e po L senmmn Bate
_ Esp8266 015 MEGA A8 I BERpHSE EBIH
-l vee Ry oND | L
Tx
Rx

l.Arduino 2.00U& 1B AVESKE LEDs  3.WIFI #54H 4. ZFBEREHIZS 5.8 6.2 GEH 7.a-1GZ0



(=) Arduino F2=0A ¢

void loop ()
{
Blynk.run () ;
int Vv[255];
for (int n=0;n<=255;n++) V[n]=analogRead (A5) ;
int X=0;
for(int n=0;n<=255;n++) X=X+VI[n];
X=X/255;
Blynk.virtualWrite (V0,X) ;
delay (10000) ;

void setup ()

{

// Debug console

Serial begin (9600) ;

delaw (10) -

S/ Set ESP82Ze66 baud rate

EspSerial .begin (ESP8266 BAUD) ;

delawy (10) ;

Blynk.begin (auth, wifi, ssid, pass):;
}
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