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1 .  Scope
‘I’llese s~)ecificiltiollsi  s:l~)plicill)le  tottleollll]ned  i!lleilsioll, str~lcttlre and ch~lracteristics of the

1{ Y51’’1I[)  111 iiltrared COllllllLllliCilt  l(lll unit.

Major app l i ca t i on  :

2. Features

3.

High speed 11{ mode(carrier  wave  : 850-900nm)

SIR mode(carrier wave : 850-900nm)

ASK mode(carrier wave : 850-900nm,  subcarrier  :450- 550kHz)

● bw Cost and Fast Infrared Data Link

.Backward  Compatible to Slower Speeds

.Meets IrDA Physical Layer Specifications
~.

lcm to 1 Meter Communication Distance

30° Viewing Angie

-~ 1 Channel – ~.6KbpS to 115.2Kbps,  1. 152 Mbps/4.OMbps

.ASK, IrDA1.0,  IrDA1.1 Compliant

.No Program Adjustment Required in Selecting Communication Mode

● Single RX out for both IrDA1.O/l.  1 and ASK

(IrDA1.O/l.1)

The RY5FD01D contains a new high speed and  high efficient ALGaAs LED(870nm), a silicon pi

photodiode, and a new bipolar silicon integrated circuit. The IC contains an LED driver and a

receiver providing one outout  si~nals  RXout  for data rate of 9.6 to 115.2Kbps,  1. 152Mbps  and

4Mbps.

The transceiver is originally designed to have direct interface to SHARP *UIRCC  and selected

1/0 chins  that incorporate the modi]lation/demod  ulation  function.

MUIRCC : Universal Infrared Communication Controller

Block Diagram and Application Circuit
Vcc Figure 1
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‘1. l{ecomrnende(l Apl)lication  circuit Components

RI +  5’X)10Q _ 0.5W

R~ x + 5%10Q – o l~5wI

“XIn case of high ambient noise, the peripheral components of C3 and R2 are recommended to be

changed as shown below.

● C 3 : 3 3 # F  ~100#F

● R2 :10 Q +Ll:33fl  H

5. Truth Table
InQut o u t p u t

Tx i n Tnfr:irf:({  1 ,ipht, I,rcn Rx out

VIH x High (on) NV

VIL High(on) Iaw (off) Low

VII, lA-)W (off) Imw (0~ High, ●

● x : Don’t care

● NV : Not Valid

6. Pin Output
Des‘cril}tion SVlnhol

1 Rx Groun(i Rx GND

~ Tx Ground W GND

:1 TX Su~>PIY Voltaue Tx Vcc

-1 I{eceiver  I);it.il Olltl)llt Rx  Ollt

5 R X  SUDPIY VOltiif’e Rx Vcc

6 l,ED Anode (external l{esistor) R ext.

7 Transmitter Data Input Tx in

m
—
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7. Rating and Specifications
7 – 1  :  I{ating

Item l{iltt?d  V:iltl~ [Jnit

(Jperating  power voltage ‘1.5 – 5.5 v

Operating temperatllre () - +70 “c

St[JrtIge  tcm!]craturc -2,5 - +8,5 “c

SIR bit rate !). (; - 115.2 kbps

FIR bit rate 1.152/4 Nlbps

ASK hit rate 9.6 -57.6 kbps

7–3 : Illectricul  and optical cl]aracteristics

Current Consumption

Communication

distance

Half width of receiver

~iewing  angle

HaIfangle of trans–

mitteti  Infrared

?euk wave length of

r:] nsmitted in frilred

I’x i n  ([, level)

I’x in (H level)

[nput current (’rx in)

Rise time

(tr:lnsrnission  signal)

~itll time

(transmission signal)

I

7–2 : Nlaximurn  ratingh 4

\
1 tern Rated Vallle Unit

I I I

I Power  supp]yl G v I

I Duty ratio  of 50 I ‘x I
1 ‘llX siglliil I
Note : DLIty ratio of TX signol  SIIOWS IIIIIe rate  of

transnllsslon  wave foru~ of H level at IR TX

ter]ninal. The frequency is less than lkHz.

VCC=5*().25V, aml)icnt  illllmlnation  on receptor s[lrface  of 100 lx less

Condition symbol min. typ . max. Unit

No signal in all mode [ccl 4 d

(Its ~Jtlt  : II, ‘1’x Ill : l)

SIR mode transmission ICC3 72 mA

(Itx otlt : H, Tx In : I)llty :i/l(i 115.2kbPs)

FIR(4Mbps)  mode transmission ICC5 96 mA

(i{x {J~tL  : H, Tx In : I)IILYIII  lhlhIJs)

/\Sl< mode transmission Icc~ 1 g? ~~

(1{s  {)[11  : II, ‘i’x  III : l)(Ilv  l/?  51){)ktlz)

‘1’ransmlsslort  ( ,,c,,~  VI, IIIC) (;,11 ,,,,,,ic)
,.

255 :38:3 mA

SIR  illode, 9.6- 1  15.2kbps (note  1) L2 min. 0.01 less @ m

JsIng  st~ndar{i tl’tlllcelvL!l’  (II)  thti other  purCY max. 1.00 overo

Fllt mode,  1. 152 Nlbpsl.lNlbps(,l{,l~  ! L4 min. 0.01 less (~ m

(lslll~  Sllll)(lilt’(1  I ~illl(:UIVC1’  {11) [IIL! (It IICI’  Ilill’ty max. 1.00 over@

,4S1< mode,’ 9.6- 57. GkI)ps  (n,,te i) L1 min. 0.05 less @ m

\lsIIlg  stiintlil~(t  t~iin~~lv~~  (III the ()(hcr l)urtv max.  0 .8  over~
I I

Aol 45 deg

A@~ 15 deg

~ p~ 850 900 n m

V11,2 (). -i v

VIH2 2.8 v

VI=5V ( note 2) IIH2 1 3.5 5 mA

(note 3) tr 35 nsec

lf :15 nsec

—



receiving sensitivity, a]~d rerluire  [Illltllulai]prov:ll.

(~)r~}lls  ltenls]lollld  he llleasllredl]nder  the conditionof  duty  ratio 50(%and  wit

input of Ikl{z  pulse  voltage forprotection  ot’LIID.

(3)The  rise time and fall time of transmission are defined as shown below ;

90% 90%

7 ~\

; tf: : tr:

7–4 : EvuIuation  circuit of cornmunicution  distance

Figure 2. EvallIation ci~uit for communication distance~

bin 30sec after the
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Use specified infrared filter for all comlnunication  mode(ASIfiIrDA1  .O/IrDAl. 1), and set Ir

mod~ile  at the height of 3 cm from the surface of desk. (Notebook PC height)

● 1 nfr:] red [ilter  : k[itsllt)isl~i r:lyoll (ileryle-  pet) PF–076  ].5mn~ t h i c k n e s s

.—. — . ..— —— ——.
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7–5 : (Iaution  011 characteristics

(l)(;onlll]llllictiti{)fl  distance

'~llisillfr:lreci  conlInlllli(:~ltiolll  lllitsiitis[icsc  ll:lrilcteristicsl  iStetlill  ltelI17–31111dcrt11etest

condition that is shown in itcm 7—4. ‘rhe communication (Iistilnce may vary due to transmitted

signai  code format, spectrum of transmission Ilnit, emission power of transmission unit,

characteristics of Inoiiem circuit, aII(i unlbicnt  light etc. Since the power ligilteci  to receiving unit

is in inverse propotion  ofsquarc  ot’ the ~iistance between transmission and receiving ~lnit, the

receiving distance will be doubled if emission power of transmitter is quadrupled.

(2) Caution in designing of infrared communication system

Material for the infkared  filter on applications should have good transmittivity. Stronger

resistance against ambient light should be gained by using the materials that only filter 810nm to

1000nnl wave length.

Illumination light is considerd to be main cause of malfunction on receiving unit.

Control the receiving beam angle and avoid direct illumination of ambient light to the photo diode

8. D i m e n s i o n ,  s t r u c t u r e  a n d  f u n c t i o n

(l) Block Diagram and Application Circuit : as per figure 1.

(2) Dimension : as per figure 3.

(3) Washing : not allowed (LED should not be washed and stamp should not be erased. )

(’l)recommended externel  circuit :

Each  input and output are connected to interface circuit via modem circuit.

(refer to evaluation] circuit for communication distance in (Figure 2). )

Please ~lse ceramic con(ieasors  that have good characteristics in high frequency for 2.2 ,f_f F

and O. 1 # F con(,iensor. As for connection to ground, conect  large PCB patern to both ground

terminal and the chassis unit. Please be careful for the allowance DC current on inductance.

(5) Pin configuration : as per figure 1,

● First digit :

● Second digit :

.’l’bird digit :

● Forth digit :

● Fifth digit :

(6) Stamp of lot number

<Meaning of lot number>
‘ ~EiiT/\TivElmanufacturing Place-.

—-——————~
last number of manufacturing year

manufacturing month

manufacturing week

version (change 0s .4, B, C. . . . )

<Meaning of manufacturing month> <Place of stamp>

January :1 July :7 Place of lot number

February : 2 August :8

March :3 September :  9
a

April :4 Octorber :0 Xxxxx
May :5 November : N * RY5FI)01 D

June :6 December  :  D

Model nam

(7) Marking of model name

‘1’hc  lllodel n:lme is markc(i  l)ilCk side fj[”sllcil(i  IIlct;ll.
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) .  Environ nlental test itcnl

‘1’L?SI ItL’Ill

1 Iligh  tclll~~eraturc

exposure test

2 High humidity

and high tempe —

ratLlre  exr)osure  tes

3 Low temperature

exposure test

1 Temperature

cycle test

5 High temperature

exposure test

loard  test

6 High temperature

and high humidity

loard  test

7 Vibration test

8 Shock test

(1 Electrostatic test

Note :

1,

9-.

3.

‘1’c.sl Nl(’[llo(l

t\t’tcr  t.lIu lCSL  LIIIIt I S  lct”t  ill ~h’c t ~“~ t’(J~ ~ 10 ~ ~ll(Ju~s) no ~il)ilol”Ill~iliti~s

in the electrical and optical characteristics of the unit should not be observed.

~fter the test unit is left at 85°C t 3°C  and  ~~ to 95% humidity f’or ~J~~~

I1OIII”S, no abnormalities in the electrical characteristics of unit should he

ohservcd.

f~fter tllc test unit is left at -25°C f 3°C for 2-10 ~shours,  no abnormal i t i e s

in the electrical characteristics of the unit should he observed .

After  the test unit completes ten cycles in which it is left at (-25°C for 30

alinutes, room temperature for live minutes, 85°C for 30 minutes room

temperature for tive minutes), I1O abnormalities in the electrical characteristic

should he observed.

After the test unit is left at 70”C with power on for 240 t 8hours, no

abnormalities in the electrical and optical characteristics of the unit sho~lld

he observed.

After  the test unit is left at 70”C and  95% humidity with power on for 210

i 8hours, no abnormalities in the electrical characteristics of the unit should

be observed.

l>lace the unit on a vibration platform at actual mounting, vibrate the unit 5

to 500Hz  with acceleration O.GG for two hours  in each of the X, Y and Z

(lirectiolls (total  6 hours), no abnormalities in the electrical characteristics

aIld external  i]p!]e~~il]l~~  ot’ the (Init  should be observed.

.4fter  applying a shock of 780nl/sz for 1 lms once in each of the X, Y and Z

directions, no abnormalities in the electrical characteristics and appearance oi

the Llnit shouid  be observed, except  for pins urea and installing area of metal

sheilding.  ‘

.4fter  voltage of under the condition t200v,  Rs=O Q , C=200PF  on total 3

times is applied to each pins of the test unit no abnormalities in the

electrical characteristics and appearance of the unit should be observed.

!~ftcr the electric discharge of f 10kV, Rs=500  Q , C=200pF  on total 3 times

is til]l)iieci  to the surtace of the unit, lead area aIld bezel,  must not he ~~0~~11.

L I
Test item 1 to 6 should be measured after leaving the test unit in room temperature and humidity

over 2 hours.

III measurement, the test unit has no dew fall, and the lens surface of diode in

transceiver must be cleaned.

Judgement condition of elecronic  characteristics : Receivable distance must satisfied 70% of

maximum distance



11. Components list

Component nilrne n~l m hers

Chip condenser CH/J/50V 1

11/1{/5ov 1
lJ/z/lGv 6

Chip resistance ~Y) 1116W 7

IC Silicone monolithic IC 1

Infrared emitting diode 1

Silicone phoito  d iode 1

l’in 7

IJ(:13 (lliIss  epoxy (1 layers) t=O.fimnl 1

Shieldinv case SPCC(solder  Dlatin~) t=O.2mm 1

, I
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13. Packing

Tray Xll

! I

$1 1 I

It 1 I

no p- m tq d tray.

%X1

I —--— ——

1

1

I

1

I

I
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14. Precaution on Use
(l)If the surface of the  infrared I.ED and photodiode  are dirty  or dusty, communications capabiiit.ies

may be effected. In such case, wipe them gently with a soft cloth and avoid scratching the surfaces

If solvent is I]ecded, usc methyi  alcohoi or ethyl alcohol, and be carcfull not to let the solvent seep

inside of the communication unit. Please note that the lot n{lmber is stamped.

(2)Avoid  using the communications unit ul~dcu dew condensed condition.

(3)If the electronic noise of the power s~lpply is large, attach an external low pass filter close to the

communication unit pin out. Electronic noise of the power supply is of particularly concerned

for the use of IrDA– S1l{ method.

(4) Noise maybe observed on output because of the noise through the receiver and emitter windows

and, although the shielding case blocks electromagnetic and electrostatic noise horn  inside and

outside of the unit.

Especialy, keep the communication unit away off the noise source such as DC-DC converter and

LCD backlight, or the wired line from the noise source.

(5) Infrared communications systems do not transfer signals with 100% accuracy due to the effects of

external light. This unit is intend for use in consumer electronics for home use in principle, and

should not be used for power control, security, medical equipment, and other applications what

“might have a threat to personal safty.

(6)When  treating the communication unit, be careful of an angle of PCB and sheilding  case, and

ballanced lead wire of photodiode and LED. Never touch surface and balanced lead wire of LED

and PD.

15. Miscellaneous
(l)If any questions arise conceriling  these speciiictitions,  both sides will cooperate in good faith to

resolve the problem and revisions will be made through mutual agreement.

(2)when  changes are made to this product specifications, as a general rule, prior approval will be

oabtained.

(3) Because these specifications include copyrighted material belonging to the Sharp Corporation, this

manual should be handled with care and may not be reproduced without the permission of Sharp

Corporation.

(4)The Components Division does not use fluorocarbons in its manufacturing processes.


