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Fiber-optic for digital audio interface

GPLFA313RZOF 4% Specification
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Product name: Fiber-optic for digital audio interface
% 4 :

Model No. GP1FA313RZOF

Oz = I DE L IRAARTL S ENTWETO T, BRI LT ERIEC L3I, RMAFEONEER
et BT TR IR R L B E T,
These specification sheets include materials protected under copyright of Sharp Corporation (“Sharp”).
Please do not reproduce or cause anyone to repreduce them without Sharp’s consent.

OAB ZOZ HAICEL T A ERROBR R RER-CEA LOEEEER VU T OREE A2 8T OET,
7238 | AR E RO R TR A L OEFEEE LR AARROEA, HBVNI, L TOEEREZERL
FeARB R ORI TAREICELT, BiIT0F e AV EE 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. '

(EZEA) (Precautions)
OASL S HA] kb’CT’EVJFHL_LJEFH'?—é ARy ciligEah AT,

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

«OA#EZR OA equipment - AVHE2% Audio Visual equipment -FER S Home appliances
< JB{ERESR K] Telecommunication equipment (Terminal) <5425 Measuring equipment
« TYEHESR Tooling machines +BEHEM% Computers - WEE#HE Amusement equipment % etc.

i3, LEOER THo ThbQELIOIERMOBBITRE TR AT, TLENRY THER A MR ST,
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.

O EZ TRV TEVEES - BN LELSNA T RO ARICAMRBEHEAINDEEIL, ThbDisR0E
TR L UR SISO DITT = — /e —T7REHC, TERFOHBLHLLE, VAT L BBLEDOREREIC
ZEEIEY Ve B CARR 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 safety when this product is used for equipment which demands
high reliability and safety in function and precision, such as;

EPAHESE (fZoil, FIEE, B EIES) ORIMLSER SR =y
Transportation control and safety equipment (aircraft, train, automobile ete.)
ASE(EBHE Traflic signals * U ARIREIEWTHE Gas leakage sensor breakers
-B5 8 B5F04%fE Rescue and security equipment <K fEE LR Other safety equipment % etc.

OHRE EES TV TIRD THEV MEIEN: - R RN ELINA LT O ARIIT AT RDRVT TSN,
Please do not use this product for equipment which require extremely high reliability and safety in function and precision,
such as;
<EEHFHESE Space equipment - IB{EHEER[E45] Telecommunication equipment(for trunk lines)
JEF 51104425 Nuclear power control equipment '
EFAR (AT 2L0) Medical equipment % etc.

@LR0D,®,DD TN TENREDOH DAL, BEAIR TR 0 ECIHERBEVET,
Please contact and consult with a Sharp sales representative if there are any questions regarding interpretation of the
above three paragraphs.

OB Rz HET R MDY EL DB IR R O TR EE £ LRV ELET,

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




1. dEF#EFE  Application

FHAEEL, TADEN A —TFAZ AV T =Tz ARART 7437 — 5V 05§ 2=y b GPIFA313RZ0F DA R
VI DWW CER 3,

This specification applied to the outline and characteristics of the fiber—optic receiver unit GP1FA313RZO0F for digital
audio interface.

2. 4N Outline

A CY12606i02 (zk3,
Refer to the attached drawing No. CY12606i02.

3. FEMIBLUMEM:  Ratings and characteristics

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

4, {EfRtE  Reliability

BRIz LB,
Refer to the attached sheet, Page 9.

5. HfRE Outgoing inspection

BRIz E B,
Refer to the attached sheet, Page 10.

6. ﬁf‘t?ﬁ Supplements
6.1 M Packing specification

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

6.2 IEUERERIIIY—GPIFA3IITZOF EiiREOHEEEZH 750, BIT, 1?“;&;‘574/\/7—7/1/ Tv—
7GP1C331(APF, 1m), F/ik, MEDMEREEF T DEER 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 AL, WEME, HEFENFRIOTTARIIShTOERA,

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

6.4 AV VEBBMBELEDEROFE
Ozone—damaging chemicals status.
OAMBITITTRILEDEE BT L TRV EE A
@A liﬁzlalkkibb VTR E AL TRV EE A,
This product shall not contain the following materials. Also, the following materials shall not be used in the production
process for this product.
HEIRRME: CRCg «+ /"y « MELKRE « 1-1-1 MIroxdy GRFasariii)
Materials for ODS: CFCg, Halon, Carbon tetrachloride, 1.1.1-Trichloroethane. (Methylchloroform)

6.5 WHEE: 3z(BEE)

Product mass: Approx. 3g

6.6 REE:AAE

Country of origin : Japan

7. FEREDEEEIR Notes
BEEIZ LB,
Refer to the attached sheet, Page 11,12.



SHARP 5e e = =
Symbol | Description Material Finish
A g PBT (&)
Holder (B]qck)
| = g [Me- ABS (&)
Holder (Black)
—~ Srvg- ABS (&)
= o C | shutter (Black)
p |BBR - PBT (&)
| O] Fixing Pin (Black)
12 g |U-KEY Heg SnCudy *
Lead pin Cu Alloy SnCu Piating
7.6 -
¢2, 5YJUG4
¢ 2.5 fixing hole ¢4
jp—

O}

19

16

O 720
777777474

46 ﬂl@?

e ONONY)

12
NEPZ{EHEEE  Internal equivalent circuit

| ° @

10.1

2.54
(U-FEE)
(Lead root)

2.594
(Y- RBR®)
(Lead root)

.2

ERMV A RBER (WAKE) HreeTianzE£0. 1
Example of mounting drawing from solder side
Unspecified tolerance +0.1 '

o (3)

2-0¢2. 03" (RE 4/1) W '
(Scale 4/1) gngu% circuit
\D ¢2. 1 %1 OPIC light detector ~ | — (®
A \ %1 OPICEAETHY+ -TORRHRTT,
(. -
~ s >,\ Lcr\l) OPIC is a registered trade mark of Sharp(Material:Silicon)
o N U/ = 5 F8E Pin arrangement
Q & o (1) vee ® eND  (3) Vout
A\ T 3-00. 8 4) £5~OBRRMAIARES LR ARHESNY £3 0T, KEEYE
KJ 3.8 ERAOERE. REASERE AR CHIOLERATTW,
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) ErkTEAZNX0, 3ET 5,
Unspecified tolerance shall be =0

(2) EAFEERE  Portion markin 3.
oo ' e 2) (1) &c SHARPO" S" , (2) &hicifis, 7M1 K2RRT 5,

7Y i l\ﬁ TR =} HeM
anby FJ m ié?riﬁ?t\. ér;ﬁjz ?ﬁg) (1)portion:"S"mark (2)portion:A part of Model No. and date code shall be indicated
ree (Lost digit of prod. year) 1) 3%77%ABM, ETAJ RC-5720BAHIZ75ikT 5.
s BE T The connector joint area complies with the square connector EIAJ RC—57208.
Production month \
SCALE
l 1~88 Jan. to Sep.: 1~9 R E % %,;]; GPI]FAB/]BRZOF
. A
B[R 118 Now.i ¥ 2/ navz | MR
128 Dec.: Z B 5 UNIT Outline Dimensions
_ =1 % i
fe3sx 1 A part of Model No. i /] MM | peawinG o ciyl 1126 06 10 2




3. EffRBI U

Ratings and Characteristics

Absolute maximum ratings

3. 1 M RAER

3. 2 FEENMESM:

REFERENGE

H A i 5 E & & B A i &
Parameter Symbol Rating Unit Remark
£ R &8 E Vee -0.5 ~ 7.0 \Y%
Supply voltage
B O B K ~ o
Operating temperature Topr 20 70 c
 # B E Tstg -30 ~ 80 C
Storage temperature »
oA F R E Bs/[El% 2 [EETET 5,
Soldering temperature Tsol 260 C 5s/time up to 2 times
(%1)
V— R
H H & W loH 2 mA Source current
Output current oL, 10 A :/“/9 Bk
Sink current

(%) AT RIRERTIL., D — R FARITAD 1.6mm B EBENIZER 53

Solder &t a position more than 1.6mm away from the base of the lead terminal.

Recommended operating conditions

IH R i 5 " MAX I & &
Parameter Symbol MIN TYP Unit Remark
BtEERETERE Vee 2.7 3.0 3.6 \
Supply voltage
B OF & % ® E - R (D). (2)
- Operating transfer rate T 0.1 15.5 Mb/z2 Notes (1), (2)
% F X B N , v—IHAE
Receiver input optical Pec -24.0 — -14.5 dBm Peak optical output
power level
PESTN Notes

(1) AEMEGEREEIINRZE S, T7bb, dutyb0%D “0101 ---
This operating transfer rate shall be a specification when NRZ, duty 50% of continuous “0101:-"signal is transfered.

(2) 0.1Mbps BAT LT (DCH, AJk E)E AN USRS, AREROENTH,/ L~V EEDER

Y

DC light, no input light) less than 0.1Mb/s.

ELE

NS

CERE SR EET AR AORETT.

The output(H/L Level) of GP1FA313RZ0F is not fixed constantly when it receivers the modulated light(including




3. 3 ERAEFERYEE

REFERENCE

Electro-optical characteristics

(Vee=3.0V, Ta=25C)

“ H B EE WE & & B | BE | RA | BA
: Parameter Symbol Conditions MIN. TYP. |. MAX. Unit
1 | P—IREEE . .
Peak sensivity wavelength Ap 700 fm
2 | BEER | WEREsAIABM " 5 | 5 |m
Supply current Measuring method Refer to 3.4.1
3 | BUAHABE Vol | NER 342 HE a1l — | — | v
High level output voltage Measuring method Refer to 3.4.2° ) :
4 B VHARE VoL ' — | — | o5 | v
Low level output voltage
° %E'[.:mm#ﬁﬁ tr - 15 — ns
Rise time
6 | LB T AR ,
. tf — 8 — ns
Fall time
7 | L-oHBERRR . .
L—H delay time tpLH 180 | ns
8 | H—LiEiErRE _ —
| HoL delay time tpHL 180 | ns
9 | S AREOTA i _
Pulse width distortion Atw 20 20 s
MEFHE 343 IS R,
Pc=14.5dBm . 1 20 s
Measuring method Refer to 3.4.3 ,
10 ‘{“/5’ — At Pc=—14.5d]?m
Jitter Bl EFE 343 BEH R,
Pc=24dBm . . 20
Measuring method Refer to 3.4.3, ns
Pc=-24dBm




Measuring method

3.4 JIEFE
3.4.1 H#ER Supply current
NN REHE
Input condition Measuring method
EIREE Vee = 3.0V BFEICED,
Supply Voltage (DCEHEFHE)
T A EE NS Pc =-14.5 dBm
Optical fiber coupling light Measured on an ammeter -
output (DC mean amperage)
L - 15.56Mb/s NRZ, Duty 50%
E = = 3
BRI | IR TT5Mb/s 7K PRES (85
. P 15.5Mb/s NRZ, Duty 50% or 7.75Mb/s biphase mark
signal .
PRBS signal
YT 7 A 23— )\ Fiber optic cable
IE S 52 / GP1FA313RZ0F #l E=2= /l~

Standard transmitter

Vin Vee @ GND!

5V

AS | Input __|_-L_|_l_

GP1FA313RZ0OF Unit to
measured

£@—| : oo voml |

T Ammeter




3. 4.2 MAHABERBIUVVARERIESE

Output volatge and pulse response mesuring method

Y75 734r—7 )L Riber optic cable

IRUEEERR ‘ Z GP1FA313RZOF I E==h
Standard transmitter | L2 @ | GPIFA313RZ0F Unit to be measured
Vin Q@ VecQ GND Vee QL GND *Vout
A7 Input 5V II ' [IVcc Rso
n — VV \’—'—“
gapigigh £
15.5Mb/sNRZ, Duty50% )
P N Tektronix7834
€—1—>0© cHi et 7934 B
FaRa—7
© cH2
Tektronix7834
or 7934 type
. Oscilloscope
IZFEIEE Test item
N REER Eiiy=2 -—
0
Test Item Symbol TEHERL(ERR
L—H 7 OV RBHERF{H] Standard Transmitter :
1 L—H pulse delay time tpLH 50%
—, 7V AETER _
p |HPOL/WVABIERE |y e E(CHL) _'/
H—L pulse delay time ‘ ' ‘anal(CHL)
5 | LHLAYRS tr Input sign tr tf
Rise time VoH
4 N TR o GP1FA313RZ0OF /_"—
Fall time ) 90%
FIVAGOFTH tH7118 5 (CH2) Sou
5 | Pulse width distortion Atw Output signal(CH2) / 0
Atw=tpHL~tpLH VoL / L0%
6 BV AEE VoH .
High lever output voltage tpLH tpHL
B~V AEE
4 Low lebel output voltage VoL
7EFD Notes

(1) Vec=3.0V (BFRIER

Vee= 3.0V (State of operating)
(2) T7A/ A N%-14.5dBm 8L U-24.0dBm (ZERELEHT 5.
The fiber coupling light output set at —=14.5dBm or -24.0dBm.

(38) Avmra—7BFa—7 L IMQL L, 10pF ATO7a—T%ERTHIL,

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

(4) Rsi, Rso: EHEA TS (Rsi:

3.3kQ . Rso: 2.2kQ)

Rsi, Rso: Standard load resistor (Rsi: 3.3k Q, Rso: 2.2k Q)
(5) 0.1Mbps BATFDZEFRN (DC H. ADKELEB L) EANLIEE,
A=y DA, H/LUSVEEDVER A -
The output (H/L level) of GP1IFA313RZOF are not fixed constantly when it receives the modu]atmg light
(including DC light, no input light) less than 0.1Mb/s.



REFE;

3.4.3 Por—lEFEE  Measuring method of pulse response and Jitter .

774,34 —7 )L Fiber optic cable

e

TEHEE(ERR T ‘ T GP1FA313RZ0F il E=x=yh
Standard transmitter GP1FA313RZ0F Unit to be mesured

i Vee (L GND R J)Vout
Vin  Q@Vee GND —|| P o
|
5V

Vee A pp Rsi i

Tektronix7834 E7id 7934 Bl mra—7
>0 cH1 — Ny om
7 TN RN —VE—R
A7 Input 6 #3] : AUTO/NORM
CH2 ‘
M Tektronix7834 or 7934 type oscilloscope

ANEE: Input siénal g}lr!ige.r S;tCH1 S ,
7.75Mb/s 7347 =—X PRBS (§ 5 ‘ ode 3 Ati}”;%e/n];%;m
7.75Mb/s biphase PRBS signal WEeD

AIES / \ 50%
. Input signal / ‘ B \ ‘
GP1FA313RZOF Hih /“ tt\ 50%

GP1FA313RZ0F output

=

Atj Atj
JIFEIE R Test item
No. RMEER =2 woOoE & #&
Test item Symbol Measuring Condition
1 Pyl — Ati NH =% AAEEDTEL EPBVICREL, HAMXL EBVO Uy —%RIET S,
Jitter . Set the trigger on the rise of input signal to measure the jitter of the rise of output.
9 Vys— At M=% ASDEEDOLL THANEREL . AL TRV Vo7 —5RIET 5,
Jitter ] Set the trigger on the fall of input signal to measure the jitter of the fall of output.
JE£50 Notes

(1). 774/ A N%, ~14.5dBm & U-24.0dBm {ZRRELEHT 2,
The fiber coupling light output set at =14.5dBm or —24.0dBm.

(2) Rsi/ Rso:ZBHEARMEH (Rsi: 3.3k Q, Rso: 2.2kQ)
Rsi, Rso: Standard load resistor (Rsi: 3.3k Q, Rso: 2.2k Q)

(8) #AyuARa—FRFAN —VE—RIZREL, FEEAHRMIL 3s £T5,
7L BEE LT ER B LA ECS RN,
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) Vee=3.0V (BHERTE)
Vee= 3.0V (State of operating)

(5) Fyara—7R7r—7 1 IMQEL L, 10pF TOTr—72ERTHIL,
The probe for the oscilloscope must be more than IMQ and less than 10pF..

3.5 Mo Mechanical characteristics

H B k=2 b 1 BX BAfiL S
Parameter Symbol MIN. TYP. MAX. Unit Condition
e B GP1C331 {# AR DHIHME
Insertion force, — 6 — 40 N Initial value when
withdrawal force GP1C331 is used




4, {EIEME Reliability

REFE]

VENCE

BRDEEMEIC OV T, TRENEEZHMET5bDET D,
The reliability of products shall satisfy items listed below.

{EE k¥ Confidence level :90%

LTPD 110 or 20
HERE (n)
No HRER AR =l Sus Samples(n)
: Test Items Test Conditions Failure Judgment Criteria | [k (C)
Defective(C)
BIRERGRTT .
1 High temp. and high | Ta =40°C, 90%RH. 500h 3. 3T No.2~10 {Z n=22,C=0
humidity storage TR B AFHEED
- B E R
o | RBRTE Ta=80°C, 500h TERITR T n=22,C=0
High temp. storage ‘
- Failure judgment
3 ﬁt&lﬁii storage Ta =-30°C. 500h criteria of each n=22,C=0
: characteristics given in
; Ta = —30°C(30min)~+80°C(30min 3.3 No. 2 to 10 must be
4 BEYA7V . ( ) ( ) the following range. n=22,C=0
Temperature cycling 20 %42 20 cycles test
EIRENESE A o o No. 2 ~ 8,10
[} High temp operation Ta =60C, Voo =3V ﬁ’%‘. 500h UX1.280 k n=22,C=0
life applying LX0.8LLT :
. Tsol = 260°C, 5 s/2 [
6 }ibf;ﬁﬁﬁﬂi‘i times UX 1.2 or more n=11,C=0
Soldering heat LX0.8 or less :
T 518D TE 5N, 30 /AT No. 9 e
7| Terminal Weight each terminal N n=1,C=0
strength(Tension) & Ux1.2B4E
EES T WE 26N, 00 — 90 — O LX1.2 AT
8 Terminal strength Weight n=11,C=0
(Bending) HvghiF2E 2 times/each terminal UX1.2 or more
) ARE 1000m/st, 7LAME 6ms LX1.2 or less
9 ks Acceleration Pulse width n=11,C=0
Shock : . !
X,Y,Z % 308 X, Y, Z/3 times each U B LRRE
B R 10~55 Hz/i@ 8| 1min Upper specification limit
R Frequency range  Hz/sweep
10| Vibration A48 15mm, X,Y,ZHM % 2h L S TIRME ) n=1LC=0
Overall amplitude: 1.5mm, X, Y, Z/2h each | Lower specification limit
wen 240N
. Coupling force
P, 500 [B] times
jp | BOBLEME Gk 74735 —F L GPIC33! T | N=  HEILD) n=11,C=0
Repeated operation (fiber optic cable GP1C331 used) Withdrawal force
40N= B
Withdrawal force

4.1

LR 1~6 TRIZ oW TR, HIRE W I 2h HEBR . ASERTE T2,

MIZESM: Measuring conditions

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




REFERENCE

5. H7F##ZE Outgoing inspection

5.1 M#ZEoyh Inspection lot
WMARYMEILRETEHDET S,

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

RERYF L, 1502859 Ik HEMREE-TT | 1 EHREMYSHEHRA T 5.
A single sampling plan, normal inspection level 1] based on 1SO2859 shall be adopted. v

]’ B wmEARE AQL (%)

Parameter Inspection items

3. 37 No.2~10 TOERHDEFRIFIERZ MR 528,
Satisfies electro—optical characteristics in parameter 3.3 (No2 to 10).
V—RERFOUHR, 7 — A TFORHR RO PWB AL
XELRBEYOMEINRNZL, ’

BEXR 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 FRAENIT 7 A/~ —T ARARE,
KELRBRMDFTE BRI,
Free from foreign matter on the jack junction portion that would hinder plug
insertion.

0.4

r— AR — T D2 QBOSNEHEERHRTHZL, )
1 Deformation of case and lead terminal
L+ 3 = (Satisfying outline dimensions of parameter 2)
Minor defect ZIEN (2EDZIENDYIFR A FIRE TR E DML BTN TNBTL, )
2 Stamp (It should be possible to read stamp of parameter 2.
Stamp should be indicated at fixed position.)

1.5




7. EE

(1)

(4)

(6)

(7)

-EI8 Notes

TBIRS A 0DEREY, Steadiness of power supply line
2342822 F Y (0.1 u F) & GPIFA313RZOR 2=y h)—RF &Y Tmm MADEICHERL TT éb )

ORI AT u R O T EBRIAVTERL TT SV,

Connect a by-pass capacitor (0.1 2 F) of one piece per cne element close to the GP1FA313RZ0F within Tmm of the unit
lead terminal. (And connect a 4.7 u F capacitor of one piece per one element across the power supply line.)

EATRHTEM:  Soldering condition

IIATERITIEEE 260 CU\—F 5s BARID AT 2 BBAPICIND TFEW, FIATEEESNAGEIIERSNSIIAED
CEEgE PR LR TRERO L TFIZAN 2% EX RN AT ST R To TES Y,

XA ERTIE, ) RIRFARITAS 1.6mm LA LBEN=H3L 5,

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 scldering rod.

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

AR FHRAERA~DTI TR ) ZE DR AIZ-DV VT About getting dirt and dust in the connector coupling portion.

SRS FPAENCTI R ERBALTES, 77— S ERAL T, AIEBRYBRVTTE, e, aXIF8RE
ERZIE VER OB ETEALRNT TEV, NERT 7 SARBE DN LT DB BHVET,

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.

B3z VT Cleaning

e H BT HIEAIT . BEAHSERIEIT LRV TTEN, IR7FHRE BRI B AVRIFER LT DHEH
HOEF, 2B, POEETTYIVIRARRETIRE . N REECIV TRICRTBRIOAMERAL 7 7y I ABRELE
FELTTaVY, _

WELAY T AT Na— ) AF LT Na—)

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

WAL TIRRIZIITAHEM  Ground during assembling

IC DEHEMIEL BT AT H I TTRIZBITAAE, IFARLT TOBMETT - TTESW, Fie, AL TR
HisEBRRVIG FIZ AR T T VY,

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 LDEE Assembly of the device

AZERIHEFXDIEDICTEELTTIN, XVIEDEHSIARVGE . 2RI BERICRERT SA A BEUL Y
— RERZ AR DV N BT DS HHVET, KD MTICIE, M3.0 Fyb v/ X AL, M fHTiR
BE1E 0.25~0.4N m THEDFHTTT AV, 72721, X UREDATT AT, TRNCBRY AN LD BT a2 HERB D
EMLTFE, Fio, RIAA—ETRIEDH I DI, FIA /S-S THTADBRTEDL, LT —RBIUHRET /S
A RITEB R AN ZDS OV R BB A VDYV ET, EELER TS,

(B3 RIA /38— T 178 39N AT CHNIZRESH v ET A, )

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 sha]I 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 less for safety.)

ASMES Input signal

AZ(EBADAN{ERIL, EIA] 4% CP-1201 IZHEHLL 7ob DELTT &V, EIAJ #i#% CP-1201 IZHEHLL TVVRVWMES
T, EFREELRWEERHIET,

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.



(8) FEAR~DEE RBIX Fixing pin

HIRA~DEE RIS AR (EBL R IRSHYETOTHRZERLHEADKRIC, BT REER 2+
W RERD LT ERATEN,

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) ERIFHRAHIBDEIT-OUVT Deformation of connector coupling portion
ADEBDOARI FRAET, DRI IR EHETE T HIDRERRNEMAIZNTTE, Py d—E3ER 1B
L7 le bR R0 ET,
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 shutter window can’t open and shut in normally.

(10) ZRIFRBER~DT Ty I XEAI-DVNT About getting the solvent into connector coupling portion
AEEBROARIEIHREINC, TTVI AR BASERVTTE, FEOH P ryd —HEF TR BALRI2DEN
MHYET,

Please do not get the solvent into connector coupling portion of this receiver. Because there are cases that the
characteristics detericrated and the shutter window can’t open and shut in normally.



6.1 #B4EL{t4¥E Packing specification

(2P

Package drawings

WRADA)—T 20 &

Sleeve with product (20 sleeves)

5% 4 B¢ (Blines X 4stairs)

AY—7"  Sleeve

#2  Product

HEEr—2R

(Fig. 1) . Packing Case
£ (Fig. 2)
2577 —>7  Kraft tape
T W E \
Parts name Material
INAA VIR N AT m—)
1J—
e HIPS with preventing
Sleeve . L.
static electricity
Aby 23— SBR45
Stopper Styrene butadiene rubber 45
HEE—R PZ 2
Packing case Corrugated cardboard

WHFEL  Model No.
#E  Quantity
B {s Date

(1) 4% 50 {8 (GPIFA313RZ0F:50 {8) & AV —7 \ZIUHL FitiE Aby/S— Tl B, (Fig. 1)
Products of appointed quantity shall be packaged in a sleeve and both of sleeve edge shall be fixed by stopper.
" (GP1FA313RZOF: 50 pcs.)

41%E)5%  Packaging method

(2) _EEE(1) Db 20 A S E — AT S, (Fig. 2)

20 sleeves shall be packaged in a packing case.

(3) AN —ARTT T —T THUMES | TR, RE R IETATD, (Fig. 3)
(1833 7-0 GP1FA313RZ0OF: 1000 fEAD) .
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.) -

ERAEREBTOEER: 5.4 ke(BEE)

Formal packaged mass: Approximately 5.4kg
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OPTO-ELECTRONIC DEVICES DIVISION
ELECTRONIC COMPONENTS GROUP

SHARP CORPORATION
SPECIFICATION
DEVICE SPECIFICATION FOR
PHOTOCOUPLER
MODEL No.
PC123
Business dealing name
PC123PJO000F PC123PYJO00F
PC123P1JO00F PC123PY1JOOF
PC123P2J000F PC123PY2JO0F
PC123P5J000F PC123PY5J00F
PC123PSJ000F PC123PYRJO0F
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 |:| copies of the Specifications
with approving signature on each.

CUSTOMER'S APPROVAL  PRESENTED

DATE | DATE

. ¢ ZM/“,,‘ i
BY . /~ /

V/,ox,« H. Imanaka,

" Department General Manager of
Engineering Dept.,II
Opto-Electronic Devices Div.
ELECOM Group
SHARP CORPORATION
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Productname: PHOTOCOUPLER

Model No.: PC123

Business dealing name

PC123PJO000F PC123PYJOOOF
PC123P1JO00F PC123PY1JOOF
PC123P2JO00F PC123PY2J00F
PC123P5J000F PC123PYS5IO0F
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 hlgh reliability and
safety in function and precision, such as ;
- Transportation control and safety equipment (aircraft, train, automobile efc.)
- Traffic signals - Gas leakage sensor breakers - Rescue and security equipment
- Other safety equipment etc.

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

(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




1. Application

———r bl

[ REFERENCE

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

Outline

Reliability
Outgoing inspection

VRN

Supplement

6.1 Isolation voltage shall be measured in the following method.

Ratings and characteristics

(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.)

6.2 Package specifications Refer to the attached sheet, page 8, 9.

6.3 Collector current (Ic)  Delivery rank table
("O" mark indicates business dealing name of ordered product)
cliaﬁ]\i:; de]:hnl'ls;ngai?ne (ial?\};g;l dea%;llzl?lzfrsle Renk mark Ic (mA) Test conditions
PC123PJO000F PC123PYJOOOF | with or without | 2.51t020.0 L=5mA
PC123P1J000F PC123PY1J0OF A 25t075 V=5V
PC123P2J000F PC123PY2JOOF B 50t0125 Ta=25"C
PC123P5J000F PC123PY5J00F No mark 10.0t020.0
PC123PSJO00F PC123PY8JO0F S 5.0t010.0

*  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

CSA approved mark " @

" shall be indicated on minimum unit package.

6.6 * This product is approved by BSI. (BS EN60065, BS EN60950)

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

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

This product is assembled with electrical input and output,

This product incorporates non-coherent light emitting diode.

6.9 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
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

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




2. Outline

Rank mark

Anode mark Factory identification mark *2

Date code *1 Pin Nos. and internal connection diagram

1,203
0.6102

le

_ Anode @D @ Collector
5

458403

Cathode @ ® Emitter

@Q
%)
T
>
)
)

1.0101

' 7.62 03 o : 'ﬂ”_)‘

26101
3. 5105

107

1.0%4 2.54 4025

10005

*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 Name Outline Dimensions ~ PC123
(Business dealing name : PC123P*****F)




3. Ratings and characteristics

3.1 Absolute maximum ratings Ta=25C
Parameter Symbol Rating Unit
*]  Forward current Ir 50 mA
*)  Peak forward current Trv 1 A
Input
Reverse voltage Vr 6 \%
*]  Power dissipation P 70 mW
Collector-emitter voltage Vero 70 v
Output Emitter-collector voltage Veco 6 \%
Collector current L 50 mA
#1  Collector power dissipation P, 150 mW
*]1  Total power dissipation Pu 200 mW
*3  Isolation voltage Viso(ms) 5 kV
Operating temperature Topr -30to0 +100 T
Storage temperature Tee -55t0+125 T
*4  Soldering temperature Tel 270 C
3.1 Electro-optical characteristics Ta=25C
Parameter Symbol Condition MIN. | TYP. | MAX. | Unit
Forward voltage Vr I=20mA - 12 14 v
Input Reverse current In V=4V - - 10 nA
Terminal capacitance C V=0, {=1kHz - 30 250 pF
Dark current Icgo V=30V, I=0 - - 100 nA
Collector-emitter I=0.1mA
Output | breakdown voltage BVeeo =0 0 ) ) v
emitter-Collector I=10p A
breakdown voltage BVeco I=0 6 ) i M
Collector current L . IF=5mA, V=5V 2.5 - 20 mA
Collector-emitter [=20mA
saturation voltage Ve I=lmA i 01 02 v
Transfer | Isolation resistance Riso ?(? tioé)()\‘,% RH 5x10°| 10" - Q
charac
teristics | Floating capacitance Ce V=0, =1MHz - 0.6 1.0 pF
V=5V, IE2mA
- Cut-off frequency f; R.=100Q, -3dB - 80 - kHz
Rise time tr V=2V, I=2mA - 18 us
Fall time t R;=1000 - 3 18 | us

*1  The derating factors of absolute maximum ratings due to ambient temperature are shown in Fig. 1 to 4.
*2  Pulse width =100 5, Duty ratio : 0.001  (Refer to Fig. 5)
*3  AC for 1 min, 40 to 60%RH
*4 Forl0s




Forward current Iz (mA)

Collector power dissipation P, (mW)

 Peak forward current I (MA)

(fig.1) Forward current vs.

ambient temperature
50
40 \
30 \\\
20 \
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0 ‘
-30 0 25 55 75 100 125
Ambient temperature Ta (*C)
(fig.3) Collector power dissipation
vs. ambient temperature
250
200
150
100 \\
50 \\
0
-30 0 25 50 75 100 125
Ambient temperature Ta (°C)
(fig.5) Forward current vs.
ambient temperature
2000
1000
500
—
200 R
100 £
5 i
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Duty ratio

(fig.2) Diode power dissipation

vs. ambient temperature

N

N
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Diode power dissipation P (mA)

-30 0

25 55 75 100 125

Ambient temperature Ta (°C)

(fig4) Total power dissipation

vs. ambient temperature

N
Lh
(]

S

8

Total power dissipation Py, (mW)
Y th
=) S

0
-30

Pulse width < 1008
Ta = 250

0 25 50 75 100 125
Ambient temperature Ta (°C)



4. Reliability

The reliability of produéts shall safisfy items listed below.

Confidence level : 90%

LTPD : 10 0or 20
Test Items Condition *1 Faﬂurcelg;?iimcnt ]iafg———%(%)
Solder ability *2 24513°C, 5s - n=11,C=0
. (Flow soldering) 270°C, 10s
Soldering heat : n=11,C=0
(Soldering by hand)  400°C, 3 s
Terminal strength Weight: SN 5 sfeach terminal Ve >Ux12 n=11, C=0
(Tension) Y >Ux2
Terminal strength Weight: 25N 2 times/each terminal I >Ux2 n=11, C=0
(Bending) *3 I 2LX07
Mechani 15km/s*, 0.5ms ' -
echanical shock 3 times/4X, +Y, 47 direction V> UX1.2 n=11, C=0
Variable frequency 100 to 2000 to 100Hz/4 min 200m/s” ! =11, C=0
vibration 4 times/X, Y, Z direction ‘ ’
leycle -55°Cto+125°C L
Temperature cycling (30 min) (30 min) U: Upper specification limit n=22, C=0
20 cycles test LLo Fcation fii
: : : Lower specification limit
High temp. and high +85°C, 85%RH, 1000 n=22, C=0
Humidity storage
High temp. storage +125 °C, 1000h n=22, C=0
Low temp. storage -55°C, 1000h n=22, C=0
Operation life ITffzosm‘oc" 1;86=02hoomw =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




5. Outgoing inspection
5.1 Inspection items
(1) Electrical characteristics

VF: IR5 ICFJ} VCE(sat)s Ics RISO’ 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. ' ’




6.2 Package specifications
6.2.1 Taping conditions

@

@)

3

Q)

&)

6.22

623

624
6.2.5

626

627

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 devices,
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 S 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

F D G J
(- @Dt DD+
A j
H
w ',_
_VJ’__
K : 5 max .
Dimensions list (Unit : mm) .
A B - C D E F G H I J K

’ ‘ +01 ,
160403 | 7.5+01 | 1.75+01 | 8.0=%01 | 2.0+01 | 40=x01 |15 0 10401 | 044005 | 4.2+01 | 5101




'REFERENCE:

Reel structure and Dimensions
Dimensions list (Unit : mm)
= a b c d
- 330 175+15 | 100+1.0 13+05
c -
= e f
= 23+10 | 20+05 | 20+05
f
a b

Direction of product insertion

Pull-out direction

Kraft tape

Sticker
"Packing case (Corrugated cardboard)

Regular packing mass :  Approx. 4.1kg




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.)
It is recommended that flow solder be at 270°C or less and within 10 s (Pre- heatmg 1000 150°C, 30 to 805)
(2 times or less)
(2) X solderreflow:
It is recommended to be done at the temperature and the time within the temperamrc proﬁlc as shown
in the figure below. (2 times or less)

Terminal : 260°C peak
(Package surface : 250°C peak)

200C — | @

220°C ormore, 60s or less

3007

N

100 Pre-heat

150°C to 180°C, 120s or less -

1min 2min 3min 4min

"(3) Inthe 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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1. This specification shall be applied to photocoupler, Model No. PC123 as an option.

2. Applicable Models (Business dealing name)
PC123PYJO00F, PC123PY 1JO0F, PC123PY2J00F, PC123PY5J00F, PC123PY 8JOOF

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 spec1ﬁcahon DIN EN 60747-5-2 )

+ Operating isolation voltage ~ Ujopm 890V peay
» Transient voltage 1 9000V peay
+ Pollution : 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 : 04mm (MIN.)
! + Tracking-proof : CII175
+ Safety limit values Current (Isi) : 200mA (Diode side)
Power (Psi) : 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. Outline 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 1RV - 890 v
. - (PEAK)

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

U,
Maximum over-voltage o 605 9000 v
(PEAK)
Safety maximum ratings
1) Case temperature Ts | 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 mW
Kolafoned Ta=Tsi MIN.10°
olation resistance T
(Test voltage between input and output ; DC500V) Riso | Ta=Topr( ) 10 Q
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 Ujony.  This product deteriorates isolation characteristics by partial discharge

due to applying high voltage (ex. Upmar).  And there is possibility that this product occurs partial discharge in operating
isolation voltage. (Ujorm)-
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Outline
Rank mark
. Anode mark Factory identification mark *2
-1 s Date code *1 Pin Nos. and internal connection diagram
38 o /
1 AR AnA
~y— i , (i | 1 Anode D @ Collector
O R | q
= g \
PC123 5'%;[:86 .
L A ] oy 2 Cathode @) ® Emitter
‘T Jﬂ_' S ilr ‘_d <
5@ e | @
S 654
\VDE identification mark
| 7.62 03 |
‘ ’ 2| &
) : 8 =
i | 3
: J
| \ Epoxy resin q "
I -+ pu
i 3 -
i i
T 0.26 101 0,501

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%)

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

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

Product mass : Approx, 022 g

UNIT: /1 mm

~Marking is laser marking

Name

Outline Dimensions  PC123
(Business dealing name : PC123PY *#*++F)




Method of Diagram 1: Breakdown ﬁast (Apply to tape test and sampling test)

A 1, 6 =110 10 s
Vv Uiorm (%kV) t, Y =135
' t, (i dictuge =10 s
o =125
tﬂ\ﬂ =60 s
Uy (1340V)
Uiorv (890V)
Li & |4
bl I | ty N
Method of Diagram 2: Non breakdown test (Apply to all device test)
U, (1670V
= ) t, ot =01s
tp (Partial discharge = 8
______________ | _Uomt _go0v) g e =12
>t
f3 t t

(Fig.6) Safety maximum power dissipation

. (Fig. 7) Safety maximum forward current
vs. ambient temperature

vs. ambient temperature (When failed)

hen failed =<
2 500 o ) E 20
£ =
‘A
= 400 fg* 200
=]
2 2 150 AN
7300 E \ (
5 s N
=]
g 200 AN R 100 ‘ <
(=9 \
N 50 SN
100
% N =
g | %, .
0 ,
g 0 25 0 75 10 125 150 3 0 25 50 75 100 125 150

Ambient temperature Ta (°C) , Ambient temperature Ta (°C)




