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ABSTRACT

(A hybrid-type wircless infrared data communication module was fabricated by using the light emitting and
absorption diodes with the one-chip of integrated digital circuits. The light emitting diode with the peak spectrum
of 850 nm was made from compound semiconductor material of AlGaAs and shows high speed signal
transmission with the delay time of 60 nsec for the light direction angle of 30°. The Si PIN photodiode shows
the good absorption rate for the range of wavelength of 430-1050 nm and convex-type epoxy lens was utilized
for the spectrum filtering on the visible-range spectrum below 750 nm. The data transmission speed is 115.2 kbps
and the fabricated module satisfies on the IrDA 1.0 SIR standard requirements.)
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7bsdte] ZHE ol dAsE Aeoldeht AdE
A A% =x AL 3 AL 7)AAS 8119

ol BARE o84 Mg FAN2de] g2
Al-gshE| gl Aol Fele] 7]1AA<] P4
F R EAR ols] AlEe] iy, FAlEAlYele
Al el wis] 7] Hel AT JuE e
A 2 A A AR M AR 5
e W47 el =] b)) A A
el HAURAL vhg- 2 A& ek ol
¢ Aol FAERAE HEI=R AHRA] Y
(cordless), 2] Adsfell ot WYPrjole=
(LED) % 414 Z BT} = (photo-diode)d A
Aoz FAlol rhethy, =8 A=A A% o)

* gibaabo) el b A3 A dakal
EFRE 0 99281-0603, Ahadxl: 1999 129 109

175

www.dbpia.co.kr



TR A8 =57] "00-1 Vol.25 No.1B

AT G AnAEE A s, RuE, 7T,
vhg- 25l A 02 o] 8F 1 glvk

A& o] 8% FA HFAIR o] iy
off FEaF AuVlE 2FE] 39877l IrDA(infrared
data association) FEE3b7 HhAl2] el =ER
A 4 Y=s PeEz ek 1DA el
£ Ae&sr) Ao 115.2kbpse] IDALO 43} 4
Mbps®] ItDAL1 FAFe] ok IDALO 72
1152kbps®] HE4E=R z22ow A$L4T 192
kbps®] RS-232C sfo|¥-@o8 7§14 zHEI A)
2] F™(serial port){ 7| EL R 3 qick & &
o] AHeol¥, AdE W A=d x=sl AHg4dd
DA Zag oA el Aok

£ dTelre Mg F484 40 DA
Version 1.0 AJ2]9 /4] ZE(OPAL002)& 4A
Azkgel MEdTE 1152 kbps® B]aA 44
Ale] whES, AP 5 VoA FES)T, 50 cm
2] AglelA] HgHQA fepalo] sleeich AN
LED+ OptelA} (OPA8512)8] AlGaAs 850 nm3t}
A9 248 28Y Wgroleselw le]Alely]
(sing time)?} FHPEI(falling time)o] k2t 9
nsecs} 6 nsec2 Y- fpalch il FFEH R
NovalogAl8] SIRPD-W Ahgsled vl (one-chip)
254 Aassct gaalZe OptelAl (HPI-
2CR2)®] 3¢, T7%9] Si PIN X Erlo]loug
AHERgIch AAR Aoy dyeal @] Zgd
o8l 7|Ea] xER AFHE]] WAAIR] RS-232
24 2§ DA #ABE] (converter) ¥ D743}
FolEe] A4 ® 2493 IDAE AHEH T it
Hol4 A& st

I. IrDA 1.0 SIR Ezmd

Alg FtElelM  AMEEE  CPUS} UART
(Universal Asynchronous Receiver Transmitter)ol}
Ho18le] irDA  g=soli= A Aol (pulse
saving)-& #h= encoder/decorder 71%, ALWH v}
ol Y xEriold HE, 4414 Eurlelpcel
S8, vy =27l WastA ®oh DA< gleiA] <l
arjjrjac] UARTEZVE vk dloje] ‘0" 3/16
BB #o] E(bit rate) Ex 1.6 usd] H$AIGPAZ, o
ole] ‘1'% FANAF] Wk 7otk 44
2] Zfele ol e Fakik Pk lacd
FoME ASIC 2Al2 TR & AR, A=
o] 71%-& WA 4% YO} ICTe] o]4= 3l
th. A4 Fpalte AR F0) 7lett
I, AYA R BeiAlY 2Ee] EI ok

DA 1.0%] Alekd XQE-Fgl® (point to
point), @AH2|(0-3 m), (115 kbps)#] #le]2 Wi
= & V1R E B Qo Algthe Asjide
A8 850-900 nmele}. e A9 miEpelR
Flo vEhiglel gAl&ede Al 3 2e7]
b AR AoHg Alshn Czed Ay
X" (serial port)el] ®YYUc) A2l "lo]d F
Aoz FAEp] wiiel 4, eAlE FgslHA,
ke BAl& s "ok 404 AP vlo)
29 WMAPIE BT AL ERCelese] g
Yz BAGL 157 oge] ¥ilé HusisH
AL vk A4 dgtlele me] WAPFEE
2y 500mW/sr, X% Whrz}e Mo +30° 2
Ao gleklo

IDa TFHYE IrDA 1.0(2.4-115.2 kbps)
347 I m

24 FIE &\ o

M ATAH ¢ 1m] 0.85 0.90

AP E[mW/st] 40 500

A PR =] +15 +30

AP AlZE (10-90%) [ns] - 600

A& overshoot [%] 25
AsAZL fitter [%] - +6.5

9.6 kbps [us] 1.4 2213

Ll 115.2 kbps [us) 1.41 223
A7 EN ) [mW/m]] 40 5x106

T e = T3 .

41 FR/A7E [ms] - 10

B 1, kDA 1.0 (SIR) 743 F-aAlep
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<& &4, 4 MRS} 40 mWist, 1]
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(node)s}e] FAl A< APk IIMPE Fdid
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A ghgle] e el Ay 13 5& XEre|ew=e)
sl4= (cathode)el] 0.1 pFel wlo]#j2(by pass)
EdlAg G738 A2 IC HE A7 FellA
Ad 3ol giHAY 5 VE AE Bl vddle)
Ay} & ¥Erplece] ok (anode)d H
HOZ A Fe o ulelei2 Ashel] 28 A
A ges BelEy vt F AR} ofws o
2 324 Wk EEceleeg) ICHR2AP)o] 4
Aol 24 F ARe] =g WA|E] 94 PCB
OlEH A (antwork)A] AT PA el ¥4
sl ARG Apselgch 252 Ty 4l
ZHe] 8 v (comparator) B Pkl Ay
AF7b A 49] AR A@AL WA T FA
FAAL off Abelell 9JA ek Ald 73} 82 LED
9] Ma=9} =g viellln] ke efirT
o] JHAg} 5 VL 7lE, 44l de] Ad 6o

A A E H2ob Folalm GAlEAE off Abelll
4] LED #jze] s§Al 57} A2k 4A1gek! >

7
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Y glu %
R é}/’zf/f/f

Vdd
Qtur
I 120
0.1 uF PD  vddesy L LEDC
I IRRX ATX AT ulF
Oscllioscops | | Function Vdd-uvI

I 1. Az A9y el 2we) iR

2% 2& PCB 2=d ARRg Ao 444 2
Alwge] AdEAReR JHAHE Ju3lr] §g =l
z% WPt A ok $Ale 44e) Hay
T Y 2B ol8Ete] gyal BAE el &
gk =k =019 Mg (F 0 mm)E e
o pine 870R zeoh

18| 2. PCB boarde] A% DA 28 e 9 =27
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4 FoezE o] 850 nm el whagc}
o] =24 AlGaAs/GaAs3-§ A3l vig e
2 FE (double heterostructure) ¥ HHAJFFo. 24,
AR ofAlAgol 0.1622 F &FHo| wjg- $pa}
tt 50 mAe] FEARlM ok wlelojae
Vi=1.48 Vel £H2 11.8 mWe|d, Alg]Ae] =
§ okiyt Aoy FAS-E YLAHOPASSIL,
OptelA} #1aH& Aiated ol 4#lsdct! dlele]
T8 HUL) $8 elduisist EEAE &
Al dlele] Yol w7l AgAdd
< 60 nsZ, dleje] ¥4 LED FF7| (driver)
AW72) 8 ns, FE7] HB¥IA Photon flux7hA]
10 ns, Photon flux F3 % (photocurrent) F{#}
1) 10 ns, 28]7 F&7) x|<(amplifier delay)e]
32 A= A8¥ch 23 3¢ LED T§7] A#s}
T 8Y20)e wAR =A8kck AMSE LED
571 AR zlelellE 725 ns o]z FEEN
3.5 nsef] oi#] PRPAABer] FPuba] wle]Ael])
& 9 nso] 1 FE]R 6 ns2 HEg2 15 Mbps
AEZ et & 4 3ick LEDS] oytFnfel
% YL Ay qlos, %9 Al wWast
7] HeiMe AXPR] B AR olgRa
wWzklo] 7Psch

Optlcal Qutput (mV)
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LED Drive Current (rmA)
3% 3. A4 gyl exs] vlole] g Ad& By 4
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AR AR S ART|Ee el Zole Si
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AL F=yeje] Purr Aok Yok
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£=£/850 mm H4E o] 44 vA FHAFA AlLdEd $4] LE A3

¥ %+ x A 3 4 A o
=] High {1333}t (1), VIH VDD=5V 0.8VDD VDD+0.5V
=2] Low J¥319K0), VIL VDD=5V 05V 0.15VDD
+& High #33, VOH IRRX=-100 uAs 24V 5.5V
=] Low $¥#3}, VOL IRRX, IOL=1.0 mA ov 04V

LEDC IOL=600 mA,
+2| Low &334}, VOL Duty Cycle=20% ov 0.6V
WA F PD-"1" -5 A +5 A
R iy PD -5 A +5 A
GIEEIE IRTX="1" 6 uA 200 1A
+2] High 3]%3, EIH 0.0036 mW/cm* 500 mW/cm*
=2 Low §]¥% EMH 0.3 mW/em*
Ealer T 0°C 70 C

E 3. %y A9 3

IrDA 9] AJla]d 294 (Serial Infrared: SIR) &
2)& =7 (physical layer link)el] S84 Hej4 &
AEE shgsict WA} LEDS) 34a)
PDE TEthe 82E X @y yele =
S Ao, B3] ¢4 FeiRe pldlx
4 FHYE, Aerds] 9@ varld EREle IC
522 ek ¢4 selejEsRy PR
FAG 7ol A4 Fgcle]e=e ¢F 03 A9
AF7E 227] Eel TTL #e] cixsd {lEs)
ol2® 7Mx= HEeloh MM A& Al
e e se WeAs gejo) Blar]E o83}
o iz 78 vlAHE ek

DA %28 &5 tlolo{add& ¥ 59 et
ick ICE 28] A2 u=- foundryq! Novalogab
2] SIR PD 1152 kbps IIDA EAA|®| 2. 4% PIN
EErje]x  cathoded] 0.1 & AXNAFZ

VDD Ovarlond
IR Clamp Amp

Photodiode
(External}

(VDD1), Al A7t IC F54F- 20 mAs]
ulpElo] ate Falw 2¥7)F BAAA do A
& RARcE ohA] high-pass WEIR EFAA %
Alxak Fe|dhn FHES, vlarldA cAwEAlE
o F55 EAalc) o)d AAA (power supply)
oAl 917} kg vlo]o] A WV ESH A (bias network)
8] T2t VDDw5 VI Tgiterk 339 high)
9} (Logic 1) 0.8VDDol|4 VDD+0.5V <o)
o, 4 low Zg} (Logic 0)2 0.5 Vell4 0.15
VDD cice|t mjelofs dEHNIR FEE oA
g-ohgd 27 W] (DAC)ENE] Hhd Ay 4l
7} v]3rleld %5 ¥ OR Alo]=e}l OP Bz
£ B2l IR $414%8 % (RRX)$) JOL+ UART
2 ="k 47441 #o17]]]l Power down (PD)
ol q]HAl&~} 9l& Wl Active HighZ xH53lc]
IRRX+ ONo] 33 o]afe] NOT AHlo|Eel| 7

T (Extemay VDD“W\'—]’VUDT Hies Network

3% 6. DA 329 5% o]y

Comparator
Highpass
Filter IRRX
I PDIBW i

IRTX

LED
DAC Cathode

ED
Driver Vss

LED
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T AND Ao]Eel4] ztEal= On-chip LED
Power MOSFET Driver= OFFAFefof|A] 4AlAl%E
7} UARTENE] AFEA] 4z, vleloa VB
v AFR=g gheoh

FPAE s ek Bale] SERt vleld
B9 UDANAME $aldelelr AR ARt
& o, $Al YHERET) FAPgeE A=A
o} HHgA)zre] 0.2 msecE 10 msece] DA
Ag A HRele, AR 2ge] PkEal 54
o] ok & 4 slch

oleq A)eA] 444 RrojjA], thA] UARTIA]
Al27} IDAZ 44 RYIIRTX)& o H44
W= PD7} active low AJElE OFFx|e] Hlo]o]A
W27} ON ®=eli IRRX7} OFFAFERe]] Sl
A =i, LED %71 ON Algola wgrie)e
=& 753 "ol A2s OPR1002 28] =)
o Q&Y Axe] B X 3¢ Jeligich

8 18] A EelqME PCBell AHayy&dAd&
AM7isle] PAAd7] (pulse genemtor)3} LAHEA
F3I (oscilloscope)# o]l 4/l vlole] ¥
ANYEE 3] A Aadd Ttk ek s
VvV el7lsieiia] QAIRNOlE] (oscillator) & J-F-8}ed
Al IDA2] LEDe|A §alsle] chA] $4lst X2
Brlele sy AlEd who} o] CiAgAlEe @
Nz pxe AAsdck 2nAEL 34 mW AE
2 LED %< ot Awsich

29 6(a)e 50 kHz®] Fope® Ze A% T
F8le] palAE] d=50emelA A A9-Ect
Ae)7} d=100, 150cm Rel#lel] wla}, duty cyclee]
499441 59.8, 76.6%E Abs¥4 X Fa 9ok
I3 9(0)E 20 kKHz8] Fupelld] TEEE At
d=50, 100, 150cme] Azjer] A4E A2 duty
cycleo] z}2}F 679, 822, 92.8% % 50 kHze]
ARk ¥4 Ve ole I SHRA
o] Azle] we} second harmonic WAe] Fr)Etz
H|HA Fe Fukpaddely 2uhEAo] shAEE
o 4 sk

olzjqt Pudep -FSHEAL 1§ 10(a)oll M) Fu}
4 L#Eo] 50 kHze] Fypel FAlAe] d=50
cmollA] 22} harmonic ¥t Rojcpl BAA=)
18l d=150cmol|l &= AR wid A4
AXAEo] F7IEEA 2 o)A} o] AR
Fappe] FRME F7M7)7] dEe]ch

A A4 4794 ] ZRk olah
71&8] xE2¥ RFeld RS-232 #4 = fd
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Signal Intensity (arb. units)
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Signal Intensity (arb. units)
P8 B
=N TSN SRt
gg-ﬁiﬂ—%gl——;‘wswi 8
§ 7 i ]8 o1
= Y E— N
gb.io| ¢
L ; i

28 6, (a) =50 kHze) Svps) (b) =20 kHz &) Falep
el gl waja] -Fehy.

Peak Intensity (arb. units)
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w1850 nm A9 A% o] 48 A FAFA Anw4 il BE A3

Peak Intensity (arb. units)

=]
N r L
7, 7
2 8 #8585
g 258
O e TR R
et gi
—~ o -
A =1
T
N
do L]
'BF"‘
8 2
3%
Q o

28 7. (@ A4 FAA2] d=50 cme} (b) d=150 emol

PO 28 839) harmonic ¥ WA
g YO 71%3 UARTE YAl sle
PIC16¢74 %13 mlo]az 2 AE 7Hke g k=
R3-232-to-TIDA Z-gAlo] 3 IIDA-to-ModemA}o] &
7t converter®  dZElm Blolwle] ALl
image data TRIE AFALE r}EEc= (down
load) 3{ch 24.5 MERe] dolHE tlR=dle
d 4% Ax 2axEglon, w=d#g (BER)] 3
xX10-6 HEE  ofEalA  FH=Htck A3k
OPR1002¢ll= HP1100<l&= %l power down BT
7} gle HP11002} TEDS60003}e] FHAJo] 9]
Loo] gyeal HAgPAjzke] 02msec® wlg el
AR Ee|L} IIDA AReF]] 10 msecxth whg- S8}
=, sekgale] 7ok

| -

Aol TABA A<l IDA Version 1.0 Serial
T4 2EE A4 ARk A% LEDw
OptelA} (OPA8512)9] AlGaAs 850 nmulape] <
4 wpfriolemg Ao gl 4alg-02 sl
shasislen, =folAlelqlal FEElqle] 2t 9
nsec®}l 6 nsec® MO Qodirl deomd] PEHDE
Novalogr}?] SIRPDE Alg-slo] 94 2%-8 A 343}
frk  FAlE PIN ¥ ecrlel2si  OptelA}

(HPI-2CR2)& AM&-3lgcl. PCBE.=ef Abaglk %
ofolol g sty vhA] AElE ZEsie] gl
& RE33 Beg S/ 53], o ) vl
olof Al ERrjolero lrfEied 7 2] #
4 F ARE 4 7 e, ICH R 4
ARl 2t Al whA)Elr] 98 AdSe)
AAYeE dAstd Adaiel Bl el
o} AEETE 1152 kbps® G/gale] 7lsalw
ALERREE 5 VellA] hgela, 50 cmo] AzlelA
A5 Fpale]l 7sehd 20 kHzelld Rrobe
50 kHzellMe] Fafpe] g5hfAlo] o8- ofdag]
th. B3] olmlx] wiel§ thREede 79 BT
100 kbps®] AeEra Ao odfg-g ¥l
#om, A2E 2EE HPAHHPL100)2] =g}
o ksgl TR e o < ldddk

V. %7

B g 3drrie AArg971-27-03) <
#e 2 FHANREEAE “F4 doleiEAE #
T A7) 4 DDA i AN 2oz Sawlg]
-+
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