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Fiber-optic for digital audio interface
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a4 T FANZIERR

Product name: Fiber-optic for digital audio interface
% 4 :

Model No. GP1FA313RZOF

O A E I DOEEHRSITRANELE TN TOETO T, BVRWICE ST EEE L, AHREONEE
B B TR RO ISIC RV L B ET,
These specification sheets include materials protected under copyright of Sharp Corporation (“Sharp”).
Please do not reproduce or cause anyone to reproduce them without Sharp’s consent.

Ot B Oz A L A B R O B O A L O BRI ER UB T ORE A E MR E T,
72d . AHARE RO R A ER-CE A LOEFTEFRELGULARROMEA, HBVE, LTOEREREGEEL
TSR OERICETABEBELT, Btz 0oFrAVER A,

When using this product, please observe the absolute maximum ratings and instructions for use outlined in these
specification sheets, as well as the precautions mentioned below. Sharp assumes no responsibility for any damage resulting
from use of the product which does not comply with the absolute maximum ratings and the instructions included in these
specification sheets, and the precautions mentioned below. '

(EER) (Precautions)
OAEGIZERI LT TROARICEAT RN TSR T

This product is designed for use in the following application areas ;

«OA#ERR OA equipment «AVH##2% Audio Visual equipment -FEH R Home appliances
B{EHESR[ K] Telecommunication equipment (Terminal) BI85 Measuring equipment
« T4EHE22 Tooling machines +EEE#H% Computers - WEEHE Amusement equipment % etc.

i3, LROBSRTH- T EOIRROBBITRY THH 21T, TN ENHY T ER AL TR ET.
If the use of the product in the above application areas is for equipment Jisted in paragraphs @ or ®), Please be sure to
observe the precautions given in those respective paragraphs.

Ol - BEZIZRVWTE MEEE - 2B LELENS TRECARICARISEHEAINDEEIL, ZhbD#HDE
BB L PR 2D T 72— — TR e, TEREOHBLHLLE, VAT A BBREFOEEREIT
ZERETEY Vi AR SR T AIEEN,

Appropriate measures, such as fail-safe design and redundant design considering the safety design of the overall system
and equipment, should be taken to ensure reliability and sefety when this product is used for equipment which demands
high reliability and safety in function and precision, such as;

EEEEE (Zeil, 5B, BEIES) ORIMLEER MM bE=y )
Transportation control and safety equipment (aircraft, train, automobile etc.)
Z5IBE(E B4 Traffic signals * W AIRIARZLERHE Gas leakage sensor breakers
-B5 $BHA044EfE Rescue and security equipment - B fES4LERE Other safety equipment % etc.

Ot FEEZIZRVVTED TEY MEIEN - R 2SS ELSNAUT O ARICIZTE ARV TTENY,
Please do not use this product for equipment which require extremely high reliability and safety in function and precision,
such as;
EEEHEER Space equipment - B{EHESR[ 4] Telecommunication equipment(for trunk lines)
JEFF41404828 Nuclear power control equipment '
EEEER (ARIZh2b0) Medical equipment % etc.

@LEZDD,D,BDUVT NN TENRBOHHEEL, WALRFEE D ECIHERREVET,
Please contact and consult with a Sharp sales representative if there are any questions regarding interpretation of the
above three paragraphs.

O RIc D ET R AAHVEL I HBERICEH IR R O ETOERRE ET SRR ELET,

Please contact and consult with a Sharp sales representative for any questions about this product.
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1. dEfHEEHE  Application

AHBEET FADIN A =T AZ A F—T2ARBNT 7 AT —F V) 7% {E 2= s GPIFA313RZOF DINE K&
VHEIZ DWW TR T3,

This specification applied to the outline and characteristics of the fiber—optic receiver unit GP1FA313RZOF for digital
audio interface.

2. $MF  Outline

AR CY12606i02 12&3,
Refer to the attached drawing No. CY12606i02.

3. ERBIUMEM  Ratings and characteristics

BHEIZE B,
Refer to the attached sheet, Page 4 to 8.

4, {EEME  Reliability

BHRIZL B,
Refer to the attached sheet, Page 9.

5. HfRE Outgoing inspection

BEIZ LB,
Refer to the attached sheet, Page 10.

6. fHEETE  Supplements
6.1 ‘EEMA4F Packing specification

BRIz B,
Refer to the attached sheet, Page 13.

6. 2 (EHER(EEIIIY—TGP1FAIIITZOF EiXREOMIEEFT2b0, BIUN E?E;W?/r/v/ﬂﬁ NS —
7GP1C331(APF, 1m), Z7id, AEDHEELEFTHLDEEMA TS,
To evaluate the characteristics, the Sharp GP1FA313TZ or its equivalent transmitter shall be used as the standard
transmitter and the Sharp GP1C331(APF, 1m) or its equivalent fiber optic cable shall be used as the standard fiber optic
cable.

6.3 ABLRIT. MEMRE,/ HEFBETFRICHT RIS TOEEA,

This product is not designed against electromagnetic waves or heavily charged electric particles.

6.4 Y UEBECEDEROFE

Ozone—damaging chemicals status.

OAMRIIITERILEDEEERL TRVERA,

@7 Ji& ETRICBWTTRMEEYE AL TR ET A,

This product shall not contain the following materials. Also, the following materials shall not be used in the production

process for this product.
HRHIRME: CRCg - Y « MRS - 1-1-1 Nyrpzgy AFAranini)
Materials for ODS: CFCg, Halon, Carbon tetrachloride, 1.1.1-Trichloroethane. (Methylchloroform)

6.5 WREE: 3g(&EE
Product mass: Approx. 3g

6.6 JREE:RA

Country of origin : Japan

7. EREDEEER  Notes
BIARIZ L B,
Refer to the attached sheet, Page 11,12.
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SHARP ' 5 i L =
Symbol | Description Material Finish
A NI PBT (&)
Holder (Black)
J L mvg- ABS (&)
ol B | Holder (Black)
N Yry9- ABS (8)
= n © | shutter (Bluck)
o |ERR- PBT (&)
| o] Fixing Pin (Black)
g |U-FEY ke SnCury#
12 ' Lead pin Cu Alloy SnCu Plating
= 85 62, 5Y5UG4

. @\ ¢ 2.5 fixing hole ¢ 4
S /
A ~ OYA
N
= .
1l
)

l
W o LAE W
d 46 !
254 2.54
(U - KEE) 9.2 Y~ FRT) @/ 85

( , /
(Lead root) ~ (Lead .root) 10 @ @ @

12

9

19
16

I
10.1
6

1.9

4+0.5

MEPZ{H@EE  Internal equivalent circuit

. Ai@»
LERVHYRBEE (RAKE) BREETEARL0, | -

Example of mounting drawing from solder side

= 15 >0

Unspecified tolerance +0.1
2-¢2. 053" (RE 4/1) '
(Scale 4/1) gg’-{lgut circuit
_ 62, 1 , - [ i,
%1 OPIC light detector 0 @
A %1 OPICEEETFUI+Y-TORBRBHETT,
v s
>/ 0 OPIC is a registered trade mark of Sharp(Material:Silicon)
N D o e
o | Y U/ = I FEE Pin arrangement
© N VCC GND Vout
2 | e Ovec @ @
/A | 3-¢0. 8 4)ZRE\OBERMANAZEB LR ABRURNHY 2T 0T, AREHE
N 3.9 ZEROE W, BERSERE A SBROLERATIW,
We have SHARP’s products which the shape of fixing pin to PCB is different
6 from this receiver.So,please understand that example of drawing for this receiver.
3) R ETHEAZN L0, 3T 5,
(2) BAFERF  Portion marking Unspecified tolerance shall be 0,3 ) o
#7)—g sigpsER (AEOXE) 2) (1) 8 SHARPo" S* , (2) s, 7-hI-FEERT 5.
Fl’Jb Freeuu—_ Production y:(lr (1)portion:"S"mark (2)portion;A part of Model No. and date code shall be indicated
(Lost gt of pros. year) 1287 B L o b e coare cormesior €1AJ RC-57208
i‘t’iﬁﬁ%ﬁ‘\ . e connector joint area complies with the square connector - .
D Production month SGALE
1~98 Jan. to Sep.: 1~9 R & & ﬁ\ GP1FA313RZOF
108 Oct.: X 2/ o g]\}p
B @ 118 Nov.: Y - 1 NAME [ o Dimensi
128 Dec.: Z B f§ UNIT utline Limenstons
— =1 B i
s A part of Model No. =0 mm DWING ?O. avl 1126loldl ilo2
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REFERENCE

3. ERRBIUUHE Ratings and Characteristics

3. 1 R RER Absolute maximum ratings

B A = E W HE E 4 % &
Parameter Symbol Rating Unit Remark
g R &8 E Vee -0.5 ~ 7.0 v
Supply voltage .
B £ B B ~ o
Operating temperature Topr 20 70 c
 # B K Tstg -30 ~ 80 °C
Storage temperature
AR E " 5s/[@% 2 [METLTH,
Soldering temperature Tsol 260 T 5s/time up to 2 times
(3%1)
V—RE
H Hh & W loH 2 mA Source current
Output current oL, 10 A IR

Sink current

(K1) AT EIEERTIE, ViR TAD 1.6mm P BN =B 72,
Solder &t a position more than 1.6mm away from the base of the lead terminal.
3. 2 MWEENMERM Recommended operating conditions

H B B MAX B AL CE &
Parameter Symbol MIN TYP Unit Remark
BofFERRBE Vee 2.7 3.0 3.6 \Y
Supply voltage
B B EE E - R (D). (2)
Operating transfer rate T 0.1 18.5 Mb/s Notes (1), (2)
IZ% FE X B N , v—IHHAE
Receiver input optical Pe -24.0 — -14.5 dBm | Peak optical output

power level

i Notes

(1) AEMEEEERERNRZES, T72bb, duty50%D “0101 «-- '”ﬁr’f-ﬁ@%ﬁ’{ﬁiﬁ'ﬁ‘é%’%@fﬁﬁ'@ﬂl
This operating transfer rate shall be a specification when NRZ, duty 50% of continuous “0101---”signal is trensfered.
(2) 0.1Mbps BAT TN (DCH, ANNRELEZE L) EANLEE AREROHAEH /LU NVEEVEE
Ao .
The output(H/L Level) of GP1FA313RZ0F is not fixed constantly when it receivers the modulated light(including
DC light, no input light) less than 0.1Mb/s.
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3. 3 EBRRAEEERSM:

REFERENCE

Electro-optical characteristics

(Vee=3.0V, Ta=25C)

N ® B we WE & & Bl | BE | mA | BN
: Parameter Symbo] Conditions MIN. TYP. |. MAX. Unit
1 | Y—rREER
Peak sensivity wavelength Ap B 700 B fm
2 | HERER oo | LEHE 341 RBR _ 13 15 A
Supply current Measuring method Refer to 3.4.1
3 | B SLHABE vorl | MR 542 BB 1l — | = | v
High level output voltage Measuring method Refer to 3.4.2 :
4 | BV HARE VoL — — 05 | Vv
Low level output voltage
5 | %b EAURE
. tr —_ 15 - ns
Rise time
6 | LB TRV :
. tf — 8 — ns
Fall time
7 | L-HBHERR
L—H delay time tpLH B — | 180 | ms
8 | H-LiEErRE
| HoL delay time tpHL - — | 180 | ms
9 | VRBOCTH
Pulse width distortion Atw ~20 - 20 ns
PEFE 343 HB R,
Pc=-14.5dBm ‘ . 1 20 ns
Measuring method Refer to 3.4.3 ,
10 ?“/5 — At Pc=—14.5d]?m
Jitter BEFHE 343 HB R,
Pc=-24dBm _ . 20 s
Measuring method Refer to 3.4.3 ,
Pc=—24dBm
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3.4 REFE Measuring method

3.4.1 {HERER Supply current
AN&E RESIE
Input condition Measuring method
EREE Vee = 3.0V BFREICLA, )
Supply Voltage (DCEHEFHE)
TrA A Pc =-14.5 dBm
Optical fiber coupling light Measured on an ammeter -
output (DC mean amperage)
st = - 15.5Mb/s NRZ, Duty 50%
i = = 7]
gf ﬁ;ﬁ%ﬁﬂ;j ot FFobd 7.75Mb/s /A 7=—X PRBS (85
. PUl | 15.5Mb/s NRZ, Duty 50% or 7.75Mb/s biphase mark
signal .
PRBS signal
Y774 78— ) Fiber optic cable
IBHER(ER Z GP1FA313RZ0F gl 2= /1\
Standard transmitter

Vin Vee @ GND

5V

AR | Input M
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3. 4.2 HAHEERIUOVARERIESE

Output volatge and pulse response mesuring method

Y7745 —7 v Fiber optic cable

IRUEE{EAR

Standard transmitter

A7 Input

Vin Vee @ GND

GP1FA313RZ0F #RAIE2 =
GP1FA313RZ0F Unit to be measured

Vee (L GND "Vout J)
|>———| ll 1
Vee Rso

m Rsi
15.5Mb/sNRZ, Duty50% .
p Tektronix7834
C © cm ik 7934 B
Fymura—7
© cH2
Tektronix7834
or 7934 type
) Oscilloscope
JIETEH Test item
No RIEER e
Test ltem Symbol ER 3
L—H 7 OVRBIER Standard Transmitter :
1 L—H pulse delay time tpLH 50%
— L 2V REER _ .
2 |oo BESH | onL | ASER(CHD ___/ |
pulse delay time ] I +anal(CH1)
5 | LB LAV tr -Input sign tr i
Rise time VoH
4 B FADEEE o GP1FA313RZ0OF /_"
Fall time B 90%
PVAEOFTH: HA{EH (CH2) -~
5 | Pulse width distortion Atw Output signal(CH2) / 0
A tw=tpHL~tpLH Vo ] 10%
6 BB ABE VoH .
High lever output voltage tpLH tpHL
B~ EE
7 Low lebel output voltage VoL
¥EFD Notes

(1) Vec=3.0V (BERTE)

Vee= 3.0V (State of operating)

(2) 7747 EL Y % ~14.5dBm L T-24.0dBm IR ELE T 3.

The fiber coupling light output set at —14.5dBm or ~24.0dBm.

(8) AvmrRa—FHF—TIX IMQE L, 10pF SUTFO7e—7%ERTHIE,

The probe for the oscilloscope must be more than IMQ and less than 10pF.

(4) Rsi, Rso: fEHEATTHES (Rsi:

3.3kQ. Rso: 2.2kQ)

Rsi, Rso: Standard load resistor (Rsi: 3.3k Q, Rso: 2.2k Q)
(5) 0.1Mbps BATFOZEFN (DC . AANLELEE L) EANLIEE.
Aa=y AR H/LVSVERVER A, :
The output (H/L level) of GP1FA313RZ0F are not fixed constantly when it receives the modu]atmg light
(including DC light, no input light) less than 0.1Mb/s.
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REFERENCE

3.4.3 UyF—HlEHE Measuring method of pulse response and Jitter .

Y774 734 —7 )L Fiber optic cable

e

BUEA R I ‘ Ol GP1FA313RZOF #fl E==yb
Standard transmitter GP1FA313RZ0F Unit to be mesured

l' Vee QL GND R J)Vout
OVin @ Vee GND — 1| X o
|
5V

Rsi

Vee app Rsi ]

Tektronix7834 ¥7-kt 7934 BlA s mra—7
>© cHi — M CHI -
7 TR RPL—TE—R
AZ7 Input © #3| : AUTO/NORM

CH2

_|—|__|_‘__I—|J— Tektronix7834 or 7934 type oscilloscope

ASMEE: Input signal :Anige-r S;tCHl .
7.75Mb/s 7347 =—X PRBS {§ & : ode 3 Ati}‘;%a/n;]%;m
7.75Mb/s biphase PRBS signal Weep ;

ANIES / \ 50%
. Input signal / ‘ £ \ ‘
GP1FA313RZ0F Hi7 /; N\ 50%

GP1FA313RZOF output

R

Atj Atj
HIEIEE Test item
No. REER Eis=a worE & #
Test item Symbol Measuring Condition
1 Dyl — At NH = ADERDILHL EMBVICREL, ML LBV 5 —&IET S,
Jitter Set the trigger on the rise of input signal to measure the jitter of the rise of output.
Vyf— | WA ASEEOSLL TRUCREL, BAMNL THVD Py E—2RIET 5.
2 : Atj . . . ..
Jitter Set the trigger on the fall of input signal to measure the jitter of the fall of output.

T Notes

(1), 774/ S YW A%, ~14.5dBm K U-24.0dBm SR ELET 3,
The fiber coupling light output set at ~14.5dBm or —24.0dBm.

(2) Rsi/ Rso:ZHEAREST (Rsk: 3.3k Q, Rso: 2.2k Q)
Rsi, Rso: Standard load resistor (Rsi: 3.3k Q, Rso: 2.2k Q)

(8) FyrAI—TIAN —VE—RITREL, FEAHRMIL 3s &5,
7L BER LT E R B CHE LTS /RNIE,
Set the oscilloscope to the storage mode and write time to 3 seconds. Do not allow the brightness to be increased
too much. The waveform would be distored.

(4) Vec=3.0V (BMERE)
Vee= 3.0V (State of operating)

(5) Fyura—FRAFa—71L IMQEA L, 10pF BLTO7a—T2EAT52,
The probe for the oscilloscope must be more than IMQ and less than 10pF.

3.5 g4t Mechanical characteristics

H R 53 N 1R PN BfT St
Parameter Symbol MIN. TYP. MAX. Unit Condition
=5 BERS GP1C331 {E RO HIHE
Insertion force, — 6 — 40 N Initial value when
withdrawal force GP1C331 is used
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REFERENCE

4, {BiEtE Reliability

ROEEEIZ VT, TRENEERET5b0ET 5,
The reliability of products shall satisfy items listed below.
{E18/k ¥ Confidence level :90%

LTPD 110 or 20
HEE ()
No RERIER RERE BRI S Samples(n)
’ Test Items Test Conditions Failure Judgment Criteria | & (C)
Defective(C)
BIREIRRTF .
1 High temp. and high | Ta=40°C, 90%RH. 500h ' 3. 3Z8 No.2~10 T n=22,C=0
humidity storage TRTEISEED
- R E LS
o | FHRRTE Ta =80°C, 500h TEICRT. n=22C=0
High temp. storage .
N Failure judgment
3 Fﬁl%ﬁ t Ta=-30C. 500h criteria of each n=22,C=0
oW temp. siorage characteristics given in
. Ta = —-30°C(30min) ~+80°C(30min) 3.3 No. 2 to 10 must be
4 f’"g.&’(?” i the following range. n=22,C=0
emperature cycling 20942/ 20 cycles test
EIRENEH M P I No. 2 ~ 8,10
5 High temp operation Ta =60C, Voo =3V ﬁl;;:‘. 500h UX1.22k n=22,C=0
life applying LX0.8 LA :
- Tsol = 260°C., 5 s/2 [
6 bi}uﬁ.:ffﬁ?ﬂﬁ times UX 1.2 or more n=11,C=0
Soldering heat LX0.8 or less .
751 o8R0 TE 5N, 30 s/AHT No. 9 AL
7 | Terminal Weight each terminal ) N n=1,C=0
strength(Tension) & UX1.2 l:J‘—t
P T TE 25N, 0 - 90° — 0 LX1.2 T
8 Terminal strength Weight n=11,C=0
(Bending) HrophiF2E 2 times/each terminal UX1.2 or more
) JIEE 1000m/sE, 7 SAAWE 6ms LX1.2 or less
faR . . _ -
9 Shock Acceleration Pulse width ) n=11,C=0
X,Y,Z % 38 X, Y, Z/3 times each U g LRE
B EE 10~55 Hz/5@ 5| 1min Upper specification limit
EED Frequency range  Hz/sweep _ _
19| Vibration 24718 Lbmm. X.Y,Z 51 % %h L s TIRE ) n=1LC=0
Overall amplitude: 1.5mm, X, Y, Z/2h each | LoWer specification limit
®EN 240N
' . Coupling force
P, 500 [ times
IR . N =
1 |OBLEME o e opicast seR) | N BERD n=11,C=0
Repeated operation fib tic cable GP1C331 used) Withdrawal force
iber optic cable JONE B
Withdrawal force

4,1 JIESEMHE Messuring conditions
L5 1~6 Fz oW TR, FEFEEPIC 2h HBE., HHEERIE TS,

In the test 1 to 6 above, to measure the characteristics, leave 2h at normal temperature
and humidity after being tested.
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REFERENCE

5, HTHZE Outgoing inspection

5.1 #Zoyh Inspection lot
MARYMEIZIRETDHLDET D,

Inspection shall be carried out per each delivery lot.
5.2 IR#EIEE Inspection method

TEBYF L, 1502859k MR-, 1 EHREBRV I RERAT 5.
A single sampling plan, normal inspection level Il based on ISO2859 shall be adopted. ‘

" B mEANE AQL (%)
Parameter Inspection items
3. 3TE No.2~10 TOBERWINLFIMHEL R TDZL,
Satisfies electro-optical characteristics in parameter 3.3 (No2 to 10).
D—RIBF O, & — AT OMIE, RV PWB A
XIELRBERMDAENIRNZL, ' v

EXR It should have no disconnection of lead terminal and case terminal. It should have
Major defect no dust and solder that would hinder PCB insertion.
AR EBABEMCIT 74 78— —T VRARE,
FRELRBRMOITEIIRNZL,
Pree from foreign matter on the jack junction portion that would hinder plug
insertion.
br— 2R U — R DT (QIBOIMETEEHR R T2, )
1 Deformation of case and lead terminal

B R R (Satisfying outline dimensions of parameter 2)
Minor defect ZIEN (2EDZIENDHRENFIRETRTE DML BIZIThN TVBZE, )
2 Stamp (It should be possible to read stamp of parameter 2.
Stamp should be indicated at fixed position.)

0.4

1.5

1
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7. EE

(1)

(6)

(7

. REFERENCE

TBIRS A DETE{L Steadiness of power supply line

2328 AZF A (0.1 1 F) & GPIFA313RZOF 2=y b —F¥#F &V Tmm SAN DAL E} dr%fv‘%r‘Féb \

FEIT 4.7 u F O F o BRI AANTERLTT A,

Connect a by-pass capacitor (0.1 # F) of one piece per one element close to the GP1FA313RZOF within 7Tmm of the unit
lead terminal. (And connect & 4.7 u F capacitor of one piece per one element across the power supply line.)

FATEHTSAME Soldering condition

TEATEFHTIEEE 260°CEA T, Bs BARID SR 2 BEAPHTID TT VY, FRAEESNABESIEREINAIIARET
Tl PRI IR IO L BFICAN AR S X RN ISIIZATE ST EITo TS,

(AT IERTL, V—FIRF4HRITAS 1.6mm LLEBEN-E8 53452,

No more than two times of less than 5 seconds each at soldering temperatures not exceeding 260°C. Check your soldering
condition damaged device and do not getting stress in the lead terminal in case of using soldering rod.

(Solder at a position more than 1.6mm away from the base of the lead terminal.)

AR BB ERA~DTI TR ZE DR AIZ-DVVT About getting dirt and dust in the connector coupling portion.

RS FPAENCTI RV ERBALIES, 7 o7 —S2HEAL T, FaVERVRNTTEN, Fe, aX77HRE
BT VER OB EBALROT TEY, BT/ A ARG OEHENRL LT DHBBHVET,

Dirt and dust in the connector coupling portion. if any, must be blown off by a blower .

Do not insert any rigid rod-like object into the connector junction.

The device inside might get damaged resulting deteriorated characteristics.

eIz T Cleaning

el BT HEAT . BEE HOEIEMT RV T TEN, 2RIFRETNHEFINAVR IR LT DEE D
BHOET, BB, PUEETTIvIARRET RS N EEEC XY TRICRTBRIOBERLY 7y I AREEE
HLTFE, _

BHK AV Fae LT a—L AF AT a—)u

Do not immerse when cleaning. The solvent would get into the jack junction portion resulting deteriorated characteristics.
Should it be necessary to remove the flux, use one of the following solvents only to be applied with a brush.
Solvent:  isopropyl alcohol, Methyl alcohol

WA TI2ICRITHHER  Ground during assembling

IC DY EMIES BT AT DR DL TITRITBITBAK, XA TOREMEIT-> TSI, Fi, AL TR
HisEB BRI F 12RO T TSV,

The human body and the soldering rod must be grounded against the static breakdown of the IC during assembling. Avoid
“as much as possible touching the IC terminals before assembling.

ﬁé LOEE Assembly of the device

AEERINTRUEDICTERELTTEN, P’r/ﬂ:bbiﬁ"éz"bfib MR, AR BRI T AAA BITL Y
— RERIZ AR ZDST VIS BT BB A BBV ET, F D TITIE, M3.0 Zytr R BEAL. ffdHTia
BE1E 0.25~0.4N m TREDFHT TTEV, 7275 L, FUFEDHT AT, TR R HL O BT IAELFER O &
EMLTTE, T, RIAS—ETRIFEDIT B, FTA /8= ETH T ANRTEDL, RF —RBLUHET /N
A ATEBR R AN ZD OV ER B2 B A DDV E T, MEELER TS,

(BRI —& T 1A 39N LT ChIIZRHEH Y EEA, )

When assembling the device, please fix it with M3.0 screw. In case that this device is not fixed fully, there is the
possibility that characteristics deteriorates by stress to be given'to internal device and lead wire portion when connector
detaching.

The tightening torque of M3.0 screw for fixing this device shall be 0.25 to 0.40N-m.

However, in case of fixing with screw, please confirm the limit of fixing strength to the fixed object before fixing actually.

In case of fixing the device with screw by screwdriver etc., if excessive force by screwdriver etc. is applied to the holder
or internal devices, the performance might fall down. Please be careful at work.

(ref: the force applied by driver etc. shall be 39N or Jess for safety.)

AJHEE Input signal

ARZIEBRA~DAHEEIL, EIAT $B# CP-1201 IZHEHLL /b DELTT &V, BIA] #i4& CP-1201 IZHEHLL TV \fib\‘fnﬁ‘
Tk, ERICEMELRWEERHYET,

This receiver is designed intentionally based upon the signal transmission which is defined by the digital audio interface

standard ; CP1201.When signal out of EIAJ standard CP-1201 is inputted to this receiver, there are cases that this

receiver can not receive normally signal to transmitting unit.
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REFERENCE
(8) ZEAR~DEE R Fixing pin

ERA~OEE BRI AS(EBL R AT RR SOV ET O TERERLTEADKIE, BT RSERZ+5
KRR D LT EATE,

We have SHARP’ s products which the shape of fixing pin to PCB is different from this receiver. So please understand that
example of mounting drawing for this receiver.

(9) ERIFRETERDEIHIT VT Deformation of connector coupling portion
A EBROARIIRAENT, DRI IS HPE T HIORERERNEMARNTTE, Yy & —HH3ER B
L7783 HhVET,
Please take care for force provided to connector coupling portion of this receiver, such as deformation of connector
coupling portion. Because there are cases that shutier window can’t open and shut in normally.

(10) LRI FHRBER~DT Ty I AR AIZ-OVNT About getting the solvent into connector coupling portion
A EBOARIFZHRAINC, TTvIARRBASERNTTEN, FHEDH LR vy s —NEF ICREBALE25E
MBhHYET,
Please do not get the solvent into connector coupling portion of this receiver. Because there are cases that the
characteristics deteriorated and the shutter window can’t open and shut in normally.
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6.1 #HE{t4% Packing specification - R E F E WF A

GRS
Package drawings

BEAYVR)—T 204

Sleeve with product (20 sleeves)

5% 4 Bt (Blines X 4stairs)

AY—7" Sleeve
%  Product

i
. \ e

Abhs8—  Stopper

S g —=
Fig. 1) - Packing Case
(Fie (Fig. 2) -

Sleeve static electricity
Ah28— SBR45
Stopper Styrene butadiene rubber 46

7577 —7  Kraft tape \
W W W E N
Parts name Material '
_ INAA VIS NARTFm— )V
A)—7 HIPS with preventing '

L

S —A FuR—L
Packing case Corrugated cardboard
HfE4  Model No.
£  Quantity
%) Packaging Imethod Y Date

(1) 45 50 48 (GP1FA313RZ0F: 50 {f) & A)—7 \ZIML FshE A by /A —TLdH B, (Fig. 1)
Products of appointed quantity shall be packaged in & sleeve and both of sleeve edge shall be fixed by stopper.
"(GP1FA313RZ0F: 50 pcs.)

(2) L) obo 20 BESEr — AT 5, (Fig. 2)

20 sleeves shall be packaged in a packing case.

(3) #MEHr—ART7NTF =T THUMEL &, RE B I2RATD, (Fig. 3)
(14833 7-V GP1FA313RZ0F: 1000 fEAY) ‘
Fix the packing case by kraft tape, and fill in the blanks of Model No., Quantity and Inspection date.
(Quantity per a packing case : 1000pcs.)

EHRaERETOEE: 5.4kg(BEHE)

Formal packaged mass: Approximately 5.4kg
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snare [REEERENGE

OPTO-ELECTRONIC DEVICES DIVISION
ELECTRONIC COMPONENTS GROUP

SHARP CORPORATION
SPECIFICATION
DEVICE SPECIFICATION FOR
PHOTOCOUPLER
MODEL No.
PC123
Business dealing name
PC123PJO000F PC123PYJOO0F
PC123P1JO00F PC123PY1JOOF
PC123P2J000F PCI123PY2J00F
PC123P5J000F PC123PY5J00F
PC123PSJO00F PC123PY8I00F
Specified for

Enclosed please find copies of the Specifications which consists of 14 pages including cover.
After confirmation of the contents, please be sure to send back D copies of the Specifications
with approving signature on each.

CUSTOMER'S APPROVAL  PRESENTED

- DATE DATE

: ¢ ?Lf,ud-/w"u"
BY BY / / /

“//1/ H. Ymanaka,

" Department General Manager of
Engineering Dept.,II
Opto-Electronic Devices Div.
ELECOM Group
SHARP CORPORATION
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ED04P1109 P23 D st

REFERENGE]

Productname: PHOTOCOUPLER

Model No.: PC123

Business dealing name

PC123PJO000F PC123PYJOO0OF
PC123P1J000F PC123PY1JOOF
PC123P2J000F PC123PY2JOOF
PC123P5J000F PC123PY5J00F
PC123PSJO00F PC123PY8JOOF

1. These specification sheets include materials protected under copyright of Sharp Corporation ("Sharp").
Please do not reproduce or cause anyone to reproduce them without Sharp's consent.

2. 'When using this product, please observe the absolute maximum ratings and the instructions for use outlined
in these specification sheets, as well as the precautions mentioned below. Sharp assumes no responsibility
for any damage resulting from use of the product which does not comply with the absolute maximum ratings
and the instructions included in these specification sheets, and the precautions mentioned below.

(Precautions)
(1) This product is designed for use in the following application areas ;
-OAequipment  Audio visual equipment - Home appliances
- Telecommunication equipment (Terminal) - Measuring equipment
- Tooling machines - Computers
If the use of the product in the above application areas is for equipment listed in paragraphs
(2) or (3), please be sure to observe the precautions given in those respective paragraphs.

(2) Appropriate measures, such as fail-safe design and redundant design considering
the safety design of the overall system and equipment, should be taken to ensure reliability
and safety when this product is used for equipment which demands high reliability and
safety in function and precision, such as ; ‘
- Transportation control and safety equipment (aircraft, train, automobile etc.)
- Traffic signals - Gasleakage sensor breakers - Rescue and security equipment
- Other safety equipment etc.

(3) Pleasedonotuse this product for equipment which require extremely high reliability
and safety in function and precision, such as ;
- Space equipment - Telecommunication equipment (for trunk lines)
- Nuclear power control equipment - Medical equipment  etc.

(4) Please contact and consult with a Sharp sales representative if there are any questions
regarding interpretation of the above three paragraphs.

3. Please contact and consult with a Sharp sales representative for any questions about this producf.

a
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6.

6.2 Package specifications

Application

E’i

This specification applies to the outline and characteristics of photocoupler Model No. PC123 (Lead-Free Type).

Outline

Ratings and characteristics

Reliability
Outgoing inspection
Supplement

Refer to the attached sheet, page 3.
Refer to the attached sheet, page 4, 5.
Refer to the attached sheet, page 6.
Refer to the attached sheet, page 7.

1 Isolation voltage shall be measured in the following method.

(1) Short between anode and cathode on the primary side and between collector and emitter on the secondary side.
(2) The dielectric withstanding tester with zero-cross circuit shall be used.
(3) The wave form of applied voltage shall be a sine wave.

- (It is recommended that the isolation voltage be measured in insulation oil.)

6.3 Collector current (Ic)
("O" mark indicates business dealing name of ordered product)

Refer to the attached sheet, page 8, 9.
Delivery rank table "

e

. T v re
Bkl e Sk e, | Rankmak | Joma) .
PC123PJO000F PC123PYJO00F | with or without | 2.51t020.0 I=5mA
PC123P1J000F PC123PY 1JOOF A 251075 V=5V
PC123P2J000F PC123PY2J00F B 50t0125 Ta=25°C
PC123P5J000F PC123PY5J00F No mark 10.0t020.0
PC123PSJ000F PC123PY8J00F S 5.01t010.0

*  Applied to products as option (Attachment-2-1 to 2-3)
6.4 This Model is approved by UL.
Approved Model No. : PC123

UL file No. : E64380

6.5 This Model is approved by CSA.
Approved Model No. : PC123
CSAfile No. : CA95323

6.6

6.7
6.8

6.9

CSA approved mark "

" shall be indicated on minimum unit package.

Q.

This product is approved by BSL (BS EN60065, BS EN60950)

Approved Model No. : PC123
Certificate No. : 7087/7409

This product is approved by SEMKO; DEMKO NEMKO and FIMKO.
This product is not designed against irradiation.

This product 1s assembled with electrical input and output,
This product incorporates non-coherent light emitting diode.

ODS materials

This product shall not contain the following materials.
Also, the following materials shall not be used in the production process for this product.

Materials for ODS

CFCS, Halon, Carbon tetrachloride, 1.1.1-Trichloroethane (Methy] chloroform)

6.10 Brominated flame retardants
Specific brominated flame retardants such as the PBBOS and PBBS are not used in this device at all.

7.

Notes

Precautions for photocouplers - : Attachment-1
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3/9

/!
04

Rank mark

Anode mark Factory identification mark *2
Date code *1 Pin Nos. and internal connection diagram
mn| o
[ N ,
A A2
L @ S Dy e O ® Collctr
S| m
PC123 3| %
/T Ny 9 Cathode : Emitte
cfif | SHARP {Hd>— < ® @ Fiter
1@ ®
& 6.5:03
7.62 03

| | l 4,58 :03

_@
N
10%¢ 100%s 107!

*1) 2-digit number shall be marked according to OLD DIN standard

*2) Factory identification mark shall be or shall not be marked.
Without: SUN-S Corporation (Japan)
Pin material : Copper Alloy
Pin finish : SnCu plating (Cu : TYP. 2%)

SUN-S Electronic Technology (KUNSHAN) Co., Ltd (China)
Pin material : Copper Alloy

Pin finish : SnBi plating (Bi : TYP. 2%)

Product mass : Approx. 022 g

UNIT: 1/1 mm

Marking is laser marking Narne Outline Dimensions ~ PC123

(Business dealing name : PC123P##***F)
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3. Ratings and characteristics

3.1 Absolute maximum ratings Ta=25°C
Parameter Symbol Rating Unit
*]  Forward current Ir 50 mA
*) Peak forward current P 1 A
Input
Reverse voltage Vr 6 v
*1  Power dissipation P 70 mW
Collector-emitter voltage Vero 70 v
i 5 6
Output Emitter-collector voltage Veco \%
Collector current I 50 mA
#1  Collector power dissipation P, 150 mW
*]  Total power dissipation Pu 200 mW
*3  Isolation voltage Visotms) 5 kv
Operating temperature Topr -30t0 +100 T
Storage temperature T -55t0+125 C
*4  Soldering temperature Tol 270 C
3.1 Electro-optical characteristics Ta=25C
Parameter Symbol Condition MIN. | TYP. | MAX. | Unit
Forward voltage Vg I=20mA - 12 14 A\
Input Reverse current In V=4V - - 10 uA
Terminal capacitance C V=), f=1kHz - 30 250 pF
Dark current Iego V=50V, =0 - - 100 nA
Collector-emitter I=0.1mA
Output | breakdown voltage BVeeo I=0 0 ) ) v
emitter-Collector I=10p A )
breakdown voltage BVaco =0 6 ) v
Collector current L . IF5mA, V=5V 25 - 20 | mA
Collector-emitter =20mA
saturation voltage Vs I=1lmA ) 0.1 02 v
Transfer | Isolation resistance Riso ?OC tf)oé)(;g/b RH 5%10"| 10" - Q
charac
teristics | Floating capacitance Ce V=0, =1IMHz - 0.6 1.0 pF
V=5V, I=2mA
- Cut-off frequency f. R=100Q, -3dB - 80 - kHz
Rise time tr V=2V, [F2mA - 18 us
Fall time te R =100Q - 3 18 s

*]  The derating factors of absolute maximum ratings due to ambient temperature are shown in Fig. 1 to 4.
#2  Pulse width =100 11 5, Duty ratio : 0.001  (Refer to Fig. 5)

*3  ACfor 1 min, 40 to 60%RH

*4" For10 s
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(fig.1) Forward current vs.

ambient temperature
50
z" )
:—E‘ 30 \
5|
£
S 10

\ Ambient temperature Ta (*C)

(fig.3) Collector power dissipation
vs. ambient temperature

0 .
-30 0 25 55 75 100 125

250

200

150

100 \

50 \

~N

Collector power dissipation P, (mW)

0
-30 0 25 50 75 100

125

Ambient temperature Ta (°C)
(fig.5) Forward current vs.
ambient temperature
T 2000
= 1000
=) 500 —
S 200 ]
'é:e: 100 i
£ 50 i
Q
% 20
10
A 510 5102 5107 510°

Duty ratio

a
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(fig.2) Diode power dissipation
vs. ambient temperature
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Diode power dissipation P (mA)
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(fig4) Total power dissipation
vs. ambient temperature
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Total power dissipation Py, (mW)
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Pulse width £ 100s
Ta = 25¢
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4. Reliability

The reliability of produéts shall satisfy items listed below.

- 6/9

Fakk Rk

Confidence level : 90%

LTPD : 10 0r 20
Test Items Condition *1 Faﬂugg;?iimcm ]iafg——%(%)
Solder ability *2 24543°C, 5s - n=11,C=0
. (Flow soldering) 270°C, 10s
Soldering heat n=11,C=0
(Soldering by hand) 400°C,3s
Terminal strength Weight: SN 5 s/each terminal Ve  >Ux12 n=11, C=0
(Tension) I SUX2
(Tgm)sf,fg“gﬂ‘ Weight: 25N 2 times/each terminal oo SUX2 n=11, C=0
Mechani 15km/s, 0.5ms e <07 _
echanical shock 3 times/+X, £Y, +Z direction Vegay>Ux12 n=11,C=0
Variable frequency 100 to 2000 to 100Hz/4 min 200m/s” ' n=11. C=0
vibration 4 times/X, Y, Z direction ’
Tcycle -55°Cto+125°C o
Temperature cycling (30 min) (30 min) U: Upper specification limit n=22, C=0
20 cycles test Lo Fcation i
High temp. and high . : Lower specification t _
Humidity storage +85°C, 85%RH, 1000h n=22,C=0
High temp. storage +125 °C, 1000h n=22, C=0
Low temp. storage -55°C, 1000h n=22, C=0
Operation life };:32 s °C, li’g&immw n=22,C=0

#]  Test method, conforms to EIAJ ED 4701.

*2, Solder shall adhere at the area of 95% or more of immersed portion of
lead, and pin hole or other holes shall not be concentrated on one portion.

*3  Terminal bending direction is shown below.

[
J
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REFER

5. Outgoing inspection
5.1 Inspection items
(1) Electrical characteristics
Vr, Iz, Iosos Vs I Risos Viso
(2) Appearance

5.2 Sampling method and Inspection level
A single sampling plan, normal inspection level II based on ISO 2859 is applied.
The AQL according to the inspection items are shown below.

Defect Inspection item AQL (%)
Major Electrical characteristics 0.065
defect Unreadable marking ’
Minor Appearance defect except 025
defect the above mentioned. ’
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879

6.2 Package specifications
6.2.1 Taping conditions

M

@

©)

@

®

6.2.2

623

624
6.2.5

6.2.6

6.2.7

Tape structure and Dimensions ~ (Refer to the attached sheet, Page 8)

The carrier tape has the heat pressed structure of PS material carries tape and three layers cover tape (PET material base).
Reel structure and Dimensions  (Refer to the attached sheet, Page 9)
The taping reel shall be of plastic (PS material) with its dimensions as shown in the attached drawing.
Direction of product insertion  (Refer to the attached sheet, Page 9)
Product direction in carrier tape shall direct to the anode mark at the hole side on the tape.
Joint of tape
The cover tape and carrier tape in one reel shall be joint less.
To repair taped failure devices
To repair taped failure devices cutting a bottom of carrier. tape with a cutter, and after replacing to good dcvmcs,
the cut portion shall be sealed with adhesive tape.
Adhesiveness of cover tape
The exfoliation force between carrier tape and cover tape shall be 0.2N to 0.7N for the angle 160° to 180°
Rolling method and quantity
Wind the tape back on the reel so that the cover tape will be outside the tape.
Attach more than 20cm of blank tape to the trailer and the leader of the tape and fix the both ends with adhesive tape.
One reel shall contain 2000pcs.
Outer packing appearance  (Refer to attached sheet, Page 9)
Marking
The outer packaging case shall be marked with following information.
*ModelNo.  * Number of pieces delivered  * Production date
Storage condition
Taped products shall be stored at the temperature 5 to 30°C  and the humidity lower than 70%RH.
Safety protection during shipping
There shall be no deformation of component or degradation of electrical characteristics due to shipping.

Carrier tape structure and Dimensions

r D

ool gt
[

E
A i B 'B B
A ]
._._.=_._, ._._..'>_.L_ H
g5 g |
=

K . 5 max

Dimensions list (Unit : mm) .

A

B | ¢ D E | F G H I J K

’ +0.1 .
160+03 | 7.5+01 | 1.75+01 | 8.0+0.1 2.0+01 | 4001 |15 o 10401 | 04+005 | 4.2+01 5.1+01

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/766045/GP1FA313RZ0F.html

REFERENCE

Reel structure and Dimensions
Dimensions list (Unit : mm)
= a b c d
5 330 175+15 | 100+1.0 1305
c -
= (7 f
= 23+10 | 20+05 | 20+05
f
a b

Direction of product insertion

Pull-out direction

N\ O OOO O\
H

@] o)
9

Kraft tape

Sticker
‘Packing case (Corrugated cardboard)

Regular packing mass:  Approx. 4.1kg
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REFERENCE |

Precautions for Photocouplers

1 Forcleaning
(1) Solventcleaning : Solvent temperature 45°C or less
Immersion for 3 min or less
(2) Ultrasonic cleaning : The effect to device by ultrasonic cleaning differs by cleaning bath size, ultrasonic power output,
cleaning time, PCB size or device mounting condition etc. Please test it in actual using condition
and confirm that doesn't occur any defect before starting the ultrasonic cleaning.
(3) Applicable solvent: Ethyl alcohol, Methyl alcohol, Isopropyl alcohol
When the other solvent is used, there are cases that the packaging resin is eroded.
Please use the other solvent after thorough confirmation is performed in actual using condition.

2. For circuit design .
(1) The LED used in the Photocoupler generally decreases the light emission power by operation.
In case of long operation time, please design the circuit in consideration of the degradation
of the light emission power of the LED.(50%/5years)
(2) There are cases that the deviation of the CTR and the degradation of the relative light emission power
of the LED increase when the setting value of I is less than 1.0mA. Please design the circuit in consideration of this point. '

3. Precautions for Soldering
(1) Inthe case of flow soldering (Whole dipping is possible.)
1t is recommended that flow solder be at 270°C or less and within 10 s (Pre-heating : 100 to 150°C, 30 to 80s).
(2 times or less) ' '
(2) Hsolderreflow: )
It is recommended to be done at the temperature and the time within the temperature profile as shown
in the figure below. (2 times or less)

300°C —] Terminal : 260°C peak
(Package surface : 250°C peak)

200C — ‘ @

L 220°C or more, 60s or less
1 OOQ ] N ~
Pre-heat
150°C to 180°C, 120s or Iess °
] ] [ |
1min 2min 3min 4min

"(3) In the case of hand soldering
‘What is done on the following condition is recommended.( 2 times or less)
. Soldering iron temperature :  400°C or less
~Time: 3sorless ,
(@) Depending on equipment and soldering conditions (temperature, Using solder etc.),
the effect to junction between PCB and lead pins of photocoupler is different.
Please confirm that there is no problem on the actual use conditions in advance.
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 |REFERENE

1. This specification shall be applied to photocoupler, Model No. PC123 as an option.

2. Applicable Models (Business dealing name)
PC123PYJO00F, PC123PY 1J00F, PC123PY2J00F, PC123PYSJOOF, PC123PY 8J00F

3. The relevant models are the models Approved by VDE according to DIN EN 60747-5-2.

Uptodatecode “RD” (December 2003), the relevant models are approved by VDE according to DIN VDE 0884/08.87.
Approved Model No.:  PC123

VDE approved No.: 40008087  (According to the spemﬁcat]on DIN EN 60747-5-2 )

+ Operating isolation voltage  Ujopm : 890V peay
+ Transient voltage 1 9000V peay
+ Pollution 1 2

» Clearances distance (Between input and output) : 6.4 mm (MIN.)
+ Creepage distance (Between inputand output)  : 6.4 mm (MIN.)

« Isolation thickness between input and output ~ :  0.4mm (MIN.)
’ + Tracking-proof : CII175
» Safety limit values Current (Isi) : 200mA (Diode side)
Power (Psi) 1 300mW (Phototransistor side)

Temperature (Tsi) :  150°C
In order to keep safety electric isolation of photocoupler, please setthe protective circuit to keep within safety limit
values when the actual application equipment troubled.

» Indication of VDE approval " " is printed on minimum unit package.

4, Qutline Refer to the attachment-2-2.

5. Isolation specification according to EN 60747-5-2

Parameter Symbol Condition Rating Unit Remark -

Class of environmental test - - 55/100/21 -

Pollution - - 2 -

U .
Maximum operating isolation voltage IoRM - 890 v
. (PEAK)

Partial discharge test voltage (Between input and output) Refer to
Diagram 1 , Upr tp=10s,qc<5pC | 1340 v the Dijagram 1,2
Diagram 2 eEAR) | tp=ls,qe<SpC | 1670 v | (Attachement-2-4)

U
Maximum over-voltage 1o =605 9000 v
(PEAK)
Safety maximum ratings
1) Case temperature T | L=0,Pc=0 150 C Refer to
- the Diagram 6,7
2) Input current Isi P~0 200 mA (Attachement-2-4)
3) Electric power (Output or Total power dissipation) Psi - 300 mwW
Ta=Tsi MIN.10°
Isolation resistance Ry —_—— ) o Q
(Test voltage between input and output ; DCSOOV) ° a=Topr( - .
Ta=25°C MIN.10"

6. Precautions in performing isolation test
6.1 Partial discharge test methods shall be the ones according to the specifications of EN 60747-5-2
6.2 Please don't carry out isolation test (Vi) over Ujgny.  This product deteriorates isolation characteristics by partial discharge

due to applying high voltage (ex. Upgriar). And there is possibility that this product occurs partial discharge in operating
isolation voltage. (Uorm)-
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4. Outline

REFERENGE

Rank mark v
. Anode mark Factory identification mark *2

Date code *1

T i
44 I

@ i

025

12,54+
4.58 103

\ Epoxy resin

0.26 01
g:0~13"

#])  2-digit number shall be marked according to OLD DIN standard
*2)  Factory identification mark shall be or shall not be marked.
Without: SUN-S Corporation (Japan)
Pin material : Copper Alloy
" Pin finish : SnCu plating (Cu : TYP. 2%)

Pin rhaterial : CopperAlloy
Pin finish : SnBi plating (Bi : TYP. 2%)

';r Collector
Cathode @) (@ Emitter

‘ . SUN-S Electronic Technology (KUNSHAN) Co., Ltd (China)

Pin Nos. and internal connection diagram

Anode D

"
3 E
AN
M <
-

fa) n

< i

W

8 -

on,

0.5:01

Produét mass : Approx, 022 g

UNIT : /1 mm

- Marking is laser marking

Name

Outline Dimensions  PC123
(Business dealing name : PC123PY **+*F)
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Method of Diagram 1: Breakdown iﬁst (Apply to tape test and sampling test)

Safety maximum power dissipation Psi (mW)

(Fig.6) Safety maximum power dissipation
vs. ambient temperature

(When failed)

500
400
300
. \\\
100 \

0

0 25 50 75 100 125 150
Ambient temperature Ta (°C)
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Safety maximum forward current  Isi (mA)

A , & =110 10s
Y, Uom  (9kV) t, Y =15
‘ 1, (Gt dictoge =10 s
easg ) =12 s
tm =60 s
U, (1340V)
Uorm (890V) _
Ll |4
4l tinr b ty |
Method of Diagram 2: Non breakdown test (Apply to all device test)
U, 1670V
w ¢ ) t =01s
ty  (Patil dichge =1 s
______________ | Yo 80V b T =12s
>t
ty b b
t

(Fig. 7) Safety maximum forward current
vs. ambient temperature (When failed)
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N
150 \ (
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50 \\
0
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