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Low power High frequency High voltage Power supply For Ozone Generation

Thanapon Suparatsiri

Phunlap Mekkhemthong

Yotdanai Suntornwinit

Assoc. Prof. Dr. Vijit Kinnares Advisor
Chaitat maneeinn Advisor

2006

ABSTRACT

Low power High frequency High voltage Power supply For Ozone Generation is
proposed in the project. The topology of it is simple by fewer devices. Then low cost to
build it. General device is only high frequency transformers and switching device. The
operation principle and design considerations are described in detail in the project. Low

power for Ozone Generations is built and tested for assumption of low cost exactly.
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f E=12 V, n=100, t,,=17 ps, f=15 kHz, R;= 0.23Q, L=0.3 pH, L,,=230 pH, R=70 Q

Waz C'=0.87 uF
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3.1 prmamassmuazan Wi is nnsnaaiialalan (1)

1n3Uf 2.2 ureaduldaszdundinuuassandianusaslmidninlunsnde
Toloaudniludoaldwdaan 493.2 klimol — 682.8 kJ/mol Iwll FeazSuvihiSuiafe
Tolan ofazuasmimiumitslusiluSunasaasdedafangfinssuzasialunig

wil lasszisuanuduinivasfalugaund (Ideal Gas) Tilu

NHUeINTT (Gas Law) PV =nRT (3.1

UazMw959 (Real Gas) wuiﬂmaqa'uaaﬁwwaoﬁwﬁmmﬂLm:mom:ﬁﬁzwm
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PINFNMIT 3.1 uaz 3.2
v fe Yinasfe m’
P fa AUEUUTILINIE P =101.5"10" Pascal (mm.Hg)
R o wwnlimlad R =8,314.3 Pa-m’/ (kmol-K)
T @o qmﬂqa‘j (°K)
n & swulua

. . = a |, - Y { = o a
RIUA1 a Waz b 1%&&]11'177] 3.2 ﬂi]ﬂ']ﬂdﬂ'ﬁslﬂ']‘lﬂ'il'mﬂ&m']'iﬁ 3.1 RAEING G

\Wergumlingd (T.) = 154.6 °K uazéanuawingd (P,) = 5,043 kPa
ald a=137,768
b= 0.0318

UNUAT a uaz b adlusunf 3.2
137,768

(101.‘5){103 + XV —0.0318) =12,494,290

'
fi P = 101.5 kPa, T= 300 °K azle'

V = 24.55 m /kmol

wufa
1 mol $15ua7 = 0.02455 m* laplszanm

é’a‘sfumngﬂﬁ 2.1 tduldarzaunasnuvataandianas IaawasIuaig 493.2 Kd/imol 019
682.8 KJ/mol
493.2 KJ/mol=20,089 kJ/ m’
Ua:  682.8 KJ/mol=27,812.63 k/ m’

21N
3.6x10°J = 1 Wh
1J=278x10" wh

“ o as a et 3 3 X B
FIMHTUNRII AN 1D 5.58 KWh m™ 619 7.73 KWh/ m” w1l udluania
ﬁf&duﬂiznanmaoaaan"ﬁtﬁmag 21 1Waidud laylszunn SINUEUNFINUAgaIn1Tin
s Qs - - 3 3 i =3
ATRATDWAINUAUTZaNTIAUAE 1.172 KWh/ m~ D91.62 KWh/ m~ 338u1T0fastie

Xa . . .
lalowdulutasinsanmels
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A 1 d‘ A 5 - Ly
BasnawflaBidnednuaaua (€= €,= 8) ;= 0.905 cm. 1,=1.005 cm. r,=1.2128

cm. Waze 18 cm.

FaiuSinasemamalugasinseinie %

V= 7 ~r))

= 770.012128°-0.01005°) x 0.18

= 2.60609 x10” m’

= 26.0609 cm’
Yiinasaimanislugasieainmeminny 26.0609 cm’
WRIMALE
Minimum Energy = 1.172 x 10°x2.60609 x10°= 0.0305 Wh
Maximum Energy = 1.62 x 10°x2.60609 x10"= 0.042 Wh

1 2
N w=-— [eg"av (3.4)
2
2w
E=_|—
EV
2(0.0305)
E= — =16.259 kV/cm
(8.854 X 10  X26.0609)
2(0.042)
was E= — =19.079 kV/cm
(8.854X10 ~ )(26.0609)

naunf 3.4 wldusesulwinfivilwiialalan

i N
EMaxrz (€, In— + &, In+=)

V= : (3.5)
£

I

01 Epa=16.259 kV/cm

3 12128 1.005
(16.259 X107 )(1.005)(81n +1In )

1.005 0.905 _ 397 kv

V-
8

011 Eppac=19.079 kV/cm

3 1.2128 1.005
(19.079 X107 )(1.005)(8BIn +In )

1005 0905 _3g54 v

V.
8
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V = 4 fANB_
Vv
N=
4 4B,

Bonunwnaslsd EE-55: A= 3.54x10* m® B,=02 T
NNEU Primary

A 110x V2
' AfAB. (4)(25%x10°)(3.54x1071)(0.2)

Y196 Secondary

v, 3800
AfAB,  (4)(25x10°)3.54x107)(0.2)

fmamuen C vasdidnlase

12

, 27E,  (27X8X8.854X10 ) o
c = = = 4.2463467X 10 F/m
r, 1.005
In— In
" 0.905

, 27, _QE1IX8854X107 ")

= 2.959991549X 10" F/m

7 12128
In— In
" 1.005
—10
C; === 2767105533X 10 " F=0.2767105533 nFim
—t
c

2

o & -~
MIUUNTURNIATU Secondary

Ve 3800 B
e = = " =118.65 mA
X

<

(270100 X 10° }(0.18 X 2.767 X 10 " *)

(3.6)

=21.8936 ~ 22 JpY

= 536.723 = 540381
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International
IR Rectifier

HEXFET® Power MOSFET

PD - 94801

IRFP460PbF

® Dynamic dv/dt Rating

® Repetitive Avalanche Rated

® |solated Central Mounting Hole
* Fast Switching

¢ Ease of Paralleling

* Simple Drive Requirements

® Lead-Free

i Vpss = 500V
HDS(OI‘I) = 0.279
< I = 20A

Description

Third Generation HEXFETs from Intemational Rectifier provide the designer
with the bes! combination of fast switching, ruggedized device design, low

on-resistance and cost-effectiveness.

The TO-247 package is preferred for commercial-industiial applications
wheare higher power levels preclude the use of TO-220 devices. The TO-247
is similar but superior to the earier TO-218 package because of its 1solated
mounting hole, It also provides greater creepage distance between pins 10

meet the requirements of most satety specifications.

TO-247AC
Absolute Maximum Ratings
( ’ Parameter Max. " Units
T lo @ Tgo=25°C Continucus Drain Current, Ves @ 13\! -7 20 :
lp @ Tc = 100°C_| Continuaus Drain Current, Vos @ 10V | 13 A
Uow Pulsed Drain Current © L 80
Po @ To=25°C |Power Dissipation . 280 W
: Linear Derafing Factor I 22 wWrG
"'ves Gate-to-Saurce Vollage ' +20 v
iE__ . Single F'—I:I_IEB.—A\_{E_I-IEILC_H_B Energy @ \ 960 mdJ
: LAvaIanche Current © o ; 2 A
E.«n _Repetitive Avalanche Energy © | - I Pl
dv/dt Peak Diode F!ecovery_gv!q; D e 3 5 Vins
Ta Operating Junction and ' -55 to +150
' Twig  Storage Temperature Range _} | =
} 4 Soldering Temperature, tor 10 saconds | 300 (1.6mm from casa)
__:: ] Mounting Torque, 6-32 or M3 screw ! 10 Ibfein {1.1 N-rn} .
Thermal Resnstance .
- -:__,__ ‘ Parameter :-_ ) __Min.__ | Typ. l Max, _%_ Units
Ruc Jimnclion -to-Case o — 0. a5 .
Recs Case-to-Smk Flal, Greased Surace .= 0.24 | “CIW
er ___ Junct|on~to-AmbIem L =] - i 1(_) |_ ]
www.irf.com 1

1218/03



IRFP460PbF International
IGR Rectifier
Eiectrical Characteristics @ Ty = 25°C {unless otherwise specified)
: Paramster Min. * Typ. Max. Units Test Conditions
i Viaripss Brain-to-Source Breakdown Voltage 500 — — V [ Ves=0V, Ip= 250pA
AVenioss/AT,' Breakdown Voltage Temp. Coeflicient — {083 — | V/rPC {Refarence to 25°C, In= tmA
Rpston Static Drain-10-Source On-Resistancs — 027 O |Vgs=10V, p=12A @
“Vasym " Gate Threghold Voltage 20 [ — ' 40 1V |Vps=Vos. low 250uA
[ Forward Transcanductance 13 — -— S  {Vps=50V, Ip=12A &
loss Drain-to-Source Leakage Current — 25 WA Vos=500V, Vee=0V :
. — — |l 250 Vps=400V, Vas=0V, T,=125°C |
less  Gate-to-Saurce Forward Leakage - . — . 100 A LVGs=20V !
Gate-to-Source Reverse Leakage — [ — ' -100 Vgs=-20V :
Q, Total Gate Charge - -— 210 In=20A,
Qs Gale-lo-Source Charge — — | 29 | nC vpg=doOVv
Qgd Gate-1o-Drain {"Miller”) Charge -~ — 110 - Vgs=10V See Fig. 6 and 13 ®
taim) Turn-On Dalay Time — |18 = , Vop=250V
1r Rise Time — 59 — ns " 1p=20A
{aem Tum-OH Delay Time — | 110 - : Rg=4.3Q
T Fall Time — [ 58 — | Ro=13Q See Figure 10 %
Lo Internal Drain Induciance — | 5.0 ; — X g?:;e?& Elg?: 3 G
4 nH | from package ol )
Ls internal Source [nductance — 13 ’ - and cenler of ~
die contact 5
Cias Input Capacitance - 4200 ] Vag=0V
Cass Output Capacitance -— 870 — | pF lvpg=25v i
Cise t Reverse Transler Capacitance - 350  — f=1.0MHz See Figure 5 |
Source-Drain Ratings and Characteristics
: ; Parameter Min,  Typ. , Max. | Units | Test Conditions :
Is Continuous Source Current R R { MOSFET symbol °
{Body Diode) 5 |showingthe i |—,l_
I5m Puised Source Current -} - s integral roverse “@
(Body Diodé) O p-n junclion diode. 's
Vsp Diode Forward Voltage - - 1.8 V 1 T=25°C, [5=20A, Vos=0V &
. Reverse Recovery Time — | 570 | 860 | ns T=25°C, [r=20A
Q;: Reverse Recovery Charge — 5.7 |1 86 | pC . di/di=100A/ s @
lon Forward Turn-On Time ) Intrinsic tutn-on time is neglagible {turn-on is dominated by Ls+Lp) |
Notes:

) Aepetitive rating; pulse width limited by

max. junclion ternperature (See Figure 11)

@ Vpp=50V, stafling Ty=25°C, L=4.3mH

Rg=2511, las=20A {See Figure 12)

J Isps20A, didtsiB0A/uS, VDDEVBRIDSS.
T)s150-C

@ Pulse width s 300 us; duty cycle £2%.

www_irf.com




International IRFP460PbFE

IGR Rectifier
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IRFP460PbF International

IGR Rectifier
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Appendix A: Figure 14, Peak Diode Recovery dv/dt Test Circuit — Sea page 1505
Appendix B: Package Outline Mechanical Drawing — See page 1511
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Order this document by TL494/D

@ MOTOROLA
TL494

SWITCHMODE™ Pulse Width
Modulation Control Circuit

The TL494 is a fixed frequency, pulse width modulation control circuit
designed primarily for SWITCHMODE power supply control.

SWITCHMODE
PULSE WIDTH MODULATION
CONTROL CIRCUIT

SEMICONDUCTOR
TECHNICAL DATA

e Complete Pulse Width Modulation Controi Circuitry
® On-Chip Oscillator with Master or Slave Operation
On-Chip Error Amplifiers
On-Chip 5.0 V Reference

® Adjustable Deadtime Control
® tncommitted Qutput Transistors Rated to 500 mA Source or Sink D SUFFIX
® Qutput Control for Push—Puli or Single—Ended Operation 16 PLAgEgEP%ﬁ};AGE
* (ndervoltage Lockout 1 (S0O-16)
N SUFFIX
16 PLASTIC PACKAGE
CASE 648

PIN CONNECTIONS

N?ninv E EI INl:min\lr
MAXIMUM RATINGS (Full operating ambient temperature range applies, n:;ut lnmt
unless otherwise noted.) lna 2 El l:;ul
Ratin Symbol | TL494C | TL4941 | Unit Compen/PwWn
9 Y Comp Input E EI Vref
Power Supply Voltage Vee 42 \' Deadiime 13 Outout
Control Cantrof
Collector Output Voltage Ve, 42 v
Voo cr[5] [12] vee
Collector Output Current Ic1. lc2 500 mA Ry [6] 1] c2
(Each transistor) (Note 1)
Ground [ 7 10] E2
Amplifier iInput Voltage Range VIR -0.3to +42 Y
ctfa 9] E1
Power Dissipation @ Ta <45°C Pp 1000 mw :I
Thermal Resistance, RaJA, 80 °CIw {Top View)
Jun¢tion—to—Ambient
Operating Junction Temperature Ty 125 °Cc
Storage Temperature Range Tslg -5510 +125 °C ORDERING INFORMATION
Operating Ambient Temperature Range TA °C COperating
TL494C Oto+70 Device Temperature Range Package
TL4541 -25to +85
TL494CD TA = 0° o +70°C S0-16
: ; o A=0t0
Derating Ambient Temperature Ta 45 o TL494CN Plastic
NOTE: 1.Maximum thermal limits must be observed. N
TL494IN Ta =—25°to +85°C Plastic
© Motorola, inc. 1996 Rev 1



TL494
RECOMMENDED OPERATING CONDITIONS

Characteristics Symbol Min Typ Max Unit
Power Supply Voltage Veeo 7.0 15 40 \
Collector Qutput Voltage Ver. Ves - 30 40 v
Collector Qutput Current {Each transistor) Ic1. Ic2 - - 200 mA
Amplified input Voltage Vin -0.3 - Vee-2.0 '
Current Into Feedback Terminal Ifb - - 03 mA
Reference Output Current href — - 10 mA
Timing Resistor RT 18 30 500 k<)
Timing Capacitor Crt 0.0047 0.001 10 pF
Oscillator Frequency fose 1.0 40 200 kHz

ELECTRICAL CHARACTERISTICS (Vo = 15V, CT = 0.01 pF, RT = 12 k€, unless otherwise noted.)
For typical values T = 25°C, for min/max values Tp is the operating ambient temperature range that applies, unless otherwise noted.

Characteristics Symbol | Min I Typ | Max ' Unit ]
REFERENCE SECTION

Reference Voltage (g = 1.0 mA) Vref 4.75 5.0 5.25 A

Line Regulation (Ve = 7.0 V to 40 V) Regiline - 2.0 25 my

Load Regulation {Ig = 1.0 mA to 10 mA) Regjpad - 30 15 mv

Short Circuit Output Current (Vpef=0V) Isc 15 as 75 mA

OUTPUT SECTION

Colfector Off-State Current IC{om) - 2.0 100 pA
(Voo =40V, Vo =40 V)

Emitter Ofi-State Current IE(ofh) - - -100 pA
Vog =40V, Vo =40V, VE=0V)

Collector-Emitter Saturation Voltage (Note 2) v
Common-Emitter (Ve = 0V, | = 200 mA) Vsat(C) - 1.1 1.3
Emitter-Follower (Vg = 15V, I =-200 mA) Vsal(E) - 1.5 25

Output Control Pin Current
Low State (Voc < 0.4 V) locL - 10 - HA
High State (Vo = Vief) locH - 0.2 3.5 mA

Qutput Voltage Rise Time tr ns
Common—Emitter (See Figure 12) - 100 200
Emitter-Follower (See Figure 13) - 100 200

Output Voltage Fall Time t5 ns
Common-Emitter (See Figure 12) - 25 100
Emitter—Foliower (See Figure 13) - 40 100

NOTE: 2. Low duty cycle puise technigues are used during test to maintain junclion temperature as close to ambient temperature as possible.

2 MOTOROLA ANALOG IC DEVICE DATA




TL494

ELECTRICAL CHARACTERISTICS (Ve = 15 V, C1 = 0.01 uF, RT = 12 k€, unless otherwise noted.)
For typical values Tp = 25°C, for min/max values T is the operating ambient temperature range that applies, unless otherwise noted.

l Characteristics l Symbol Min Typ Max | Unit !
ERROR AMPLIFIER SECTION
Input Ofiset Voltage (Vo (pin 3) = 2.5 V) vio - 2.0 10 mv
Input Offset Current (Vo (pin 3)=2.5V) o - 5.0 250 nA
tnput Bias Current (Vg (pin 3) = 2.5 V) hp - ~0.1 -1.0 . HA
Input Common Mode Voltage Range (Vo = 40V, Ta = 25°C) VicR 03t Vee-20 v
Open Loop Voltage Gain (AVp =3.0V, V=05V 10 3.5V, R =2.0k(}) AvoL 70 95 - dB
Unity-Gain Crossover Frequency (Vo = 0.5V to 3.5V, R = 2.0 kQ2} fo— - 350 - kHz
Phase Margin at Unity—Gain (Vp=0.5V10 3.5V, R = 2.0 k2) om - 65 - deg.
Common Mode Rejection Ratio (Ve = 40 V) CMRR 65 a0 - dB
Power Supply Rejection Ratic (AVee =33V, Vg = 2.5V, R = 2.0 ki2) PSRR - 100 - dB
QOutput Sink Current (Vi (Pin3)=07V) Io- 0.3 0.7 - mA
Outpul Source Current (Vg (pin 3) = 3.5 V) o+ 20 —4.0 - mA
PWM COMPARATOR SECTION (Test Circuit Figure 11)
Input Threshold Voltage (Zero Duty Cycle) VTH - 2.5 4.5 A
Input Sink Current (V(pjp 3) = 0.7 V) - 03 0.7 - mA
DEADTIME CONTROL SECTION (Test Circuit Figure 11)
Input Bias Current (Pin 4} (Vpjn 4 = 0V t0 5.25 V) B DTy - -2.0 -10 A
Maximum Duty Cycle, Each QOutput, Push—Pull Mode DCmax %
(VPina =0V, C1 = 0.01pF, RT =12 kQ2) 45 48 50
(VPin 4 =0V, C1 = 0.001 pF, RT = 30 kQ2) - 45 50
Input Threshold Voltage (Pin 4) Vin v
(Zero Duty Cycle) - 28 33
(Maximum Duty Cycle) 0 - -
OSCILLATOR SECTION
Frequency {(CT = 0.001 pF, RT = 30 kQ2) fosc - 40 - kHz
Standard Deviation of Frequency* {C1 = 0.001 pF, RT = 30 kQ2) ofose - 3.0 - %
Frequency Change with Voltage (Vg = 7.0 Vto 40 V, Ty = 25°C) Afggg (AV}) - 0.1 - %
Frequency Change with Temperature (ATp = Tigw to Thigh) Afgge (AT) - - 12 %
(CT=0.01 pF, RT =12 kQ)
UNDERVOLTAGE LOCKQUT SECTION
Turn—On Threshold (Vo increasing, Iref = 1.0 mA) Vin 55 6.43 7.0 J v |
TOTAL DEVICE
Standby Supply Current (Pin 6 at Vigf, All other inputs and outputs open) lce mA
(Voo =15V) - 55 10
Vee=40V) - 7.0 15
Average Supply Current mA
(CT =0.01 uF, Ry = 12 k&, V(pin 4)= 2.0 V) - 7.0 -
(Vce =15 V) (See Figure 12)
* Standard deviation is @ measure of the statistical distribution about the mean as derived from the formula, o
MOTOROLA ANALOG IC DEVICE DATA 3
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Figure 1. Representative Block Diagram

Output Control
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This device contains 46 active transistors.
Figure 2. Timing Diagram
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TL494
APPLICATIONS INFORMATION

Description

The TL494 is a fixed—frequency pulse width modulation
control circuit, incorporating the primary building blocks
required for the control of a switching power supply. (See
Figure 1.} An internal-linear sawlooth oscillator is frequency—
programmable by two external components, Rt and CT. The
approximate oscillator frequency is determined by:

1.1

SR P
ost RyeCT

For more information refer to Figure 3.

Output pulse width modulation is accomplished by
comparison of the positive sawtooth waveform across
capacitor C to either of two control signals. The NOR gates,
which drive output transistors Qt and Q2, are enabled only
when the flip-flop clock—input line is in its low state. This
happens only during that portion of time when the sawlcoth
voltage is greater than the control signals. Therefore, an
increase in control-signal amplitude causes a corresponding
linear decrease of output pulse width. (Refer to the Timing
Diagram shown in Figure 2.)

The control signals are extemal inputs that can be fed into
the deadtime control, the error amplifier inputs, or the
feedback input. The deadtime control comparator has an
effective 120 mV input offset which limits the minimum output
deadtime to approximately the first 4% of the sawlooth—cycle
time. This would result in a maximum duty cycle on a given
output of 96% with the output control grounded, and 48% with
it connected to the reference line, Additional deadtime may
be imposed on the output by setting the deadtime—control
input to a fixed voltage, ranging between 0 Vto 3.3 V.

Functional Table

Input/Output Output Function —fOUt =
Controls fosc
Grounded | Single—ended PWM @ Q1 and Q2 1.0

@ Vref Push—pull Operation 0.5

The pulse width modulator comparator provides a means
for the error amplifiers to adjust the output pulse width from
the maximum percent on-time, established by the deadtime
control input, down to zero, as the voltage at the feedback pin
varies from 0.5 V to 3.5 V. Both eror amplifiers have a
common mode input range from 0.3 V to (V¢ — 2V), and

may be used to sense power-supply output voltage and
current. The error—amplifier outputs are active high and are
ORed together at the noninverting input of the pulse-width
modulator comparator. With this configuration, the amplifier
that demands minimum output on time, dominates control of
the loop.

When capacitor Ct is discharged, a positive puise is
generated on the output of the deadtime comparator, which
clocks the pulse—steering flip—flop and inhibils the output
transistors, Q1 and Q2. With the output—control connected to
the reference line, the pulse—steering flip-flop directs the
modulated pulses lo each of the two output transistors
alternately for push—pull operation. The output frequency is
equal to half that of the oscillator. Output drive can also be
taken from Q1 or Q2, when single—ended operation with a
maximum on—time of less than 50% is required. This is
desirable when the output transformer has a ringback
winding with a catch diode used for snubbing. When higher
output—drive currents are required for single-ended
operation, Q1 and Q2 may be connected in parallel, and the
output-mode pin must be tied to ground to disable the
fiip—fiop. The output frequency will now be equal to that of the
oscillator.

The TL494 has an internal 5.0 V reference capable of
sourcing up to 10 mA of load current for external bias circuits.
The reference has an internal accuracy of +5.0% with a
typical thermal drift of less than 50 mV over an operating
temperature range of 0° to 70°C.

Figure 3. Oscillator Frequency versus
Timing Resistance
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Figure 4. Open Loop Voltage Gain and
Phase versus Frequency
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Figure 10. Error—Amplifier Characteristics
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Figure 11. Deadtime and Feedback Control Circuit
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Figure 14. Error—Amplifier Sensing Techniques
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Figure 18. Slaving Two or More Control Circuits

Figure 19. Operation with Vjn > 40 V Using

External Zener
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Figure 20. Pulse Width Modulated Push—-Pull Converter
+Viy = 8.0V to 20V
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™ 32 Ly K
k == +
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Test Conditions Results

Line Regulation

Vin=10V1to 40V

14 mv 0.28%

L1-35mH@0.3A
T1 - Primary: 20T C.T. #28 AWG

Load Regulation

Vin=28V,lp=1.0mAto 1.0 A

3.0mv 0.06%

Output Ripple

ViR=28V,1p=10A

65 mV pp PAR.D.

Short Circuit Cumrent

Vip=28V,R =010

16 A

Efficiency

Vin=28V,lnp=1.0A

1%

Secondary: 1207 C.T. #36 AWG
Core: Femmoxcube 1408P-L00-3CB
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Figure 21. Pulse Width Modulated Step—Down Converter
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Test Conditions Results
Line Regulation Vin=80Vio40V 3.0mvV  001%
Load Regulation Vin=12.6V, lg =0.2 mAto 200 mA 50mvV  0.02%
Qutput Ripple Vin = 12.6 V, 1o = 200 mA 40mvpp PARD.
Short Circuit Current Vin=126V,R =010 250 mA
Efficiency Vin = 12.6 V. Ig = 200 mA 72%
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OUTLINE DIMENSIONS
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PLASTIC PACKAGE NOTES:
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h B FORMED PARALLEL.
o 4. DIMENSION B DOES NOT INCLUDE MOLD FLASH.
h K 5. ROUNDED CORNERS OPTIONAL
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. DIMENSIONING AND TOLERANCING PER

ANSI Y14.5M, 10892

., CONTROLLING DIMENSION: MILLIMETER.
, DIMENSIONS A AND B DO NOT INCLUDE

MOLD PROTRUSION.

. MAXIMUM MOLD PROTRUSION D15 (0.005)

PER SIDE.

. DIMENSION D DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.127 (0,005) TOTAL

IN EXCESS OF THE D DIMENSION AT
MAXIMUM MATERIAL CONDITION,
MILLIMETERS INCHES

| DIM| MIN | WAX | WIN [ max
A | 580 | 1000 | 0.386 | 0393
B | 380 ) 400§ 0150 | 0.157
C | 35| 1.75 | 0.054 | 0.068 |
D | 035_| 049 | 0014 | 0.010
F | 040|125 | 0.016 | 0049
G 1.37 BSC 0.050 BSC

J | 015 | 025 | 0068 | 0.008
K | 010 | 025 0004 | 0009
™ o°| 7o} o5 5
P | 580 | 620 | 0220 | 024d
R 025 [ o560 [Cooio | 0.019

MOTOROLA ANALOG iC DEVICE DATA
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Motorola reserves the right to make changes without further notice to any products herein. Motorola makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does Motorola assume any liabirity arising out of the application or use of any product or circuit, and
specifically disctaims any and all liability, including without limitation consequential or incidental damages. “Typical” paramaters which may be provided in Motorola
data sheets and/or specifications can and do vary in different applications and actual performance may vary over time. Alloperating parametars, including “Typicals”
must be validated for each customer application by customer’s technical experts. Motorola does not convey any license under its patent rights nor the rights of
others, Motorola products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body, or other
applications intended to support or sustain lifs, or for any other application in which the failure of the Motorola product could create a situation where personal injury
or death may occur. Should Buyer purchase oruse Motorola products for any such unintended or unauthorized application, Buyer shall indemnify and hold Motorola
and its officers, employees, subsidiaries, afflliates, and distributors harmless against alf claims, costs, damages, and expenses, and reasonable attomey fees
anising out of, directly orindirectly, any claim of personalinjury or death associated with such unintended or unauthorized use, evenif such claimalleges that Motorota
was negligent regarding the design or manufacture of the parl. Molorola and @ registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal
Opportunity/Afiirmative Action Employer.

How to reach us:

USA/EUROPE/Locations Not Listed: Motorola Literature Distribution; JAPAN: Nippon Motopla Lid.; Tatsumi-SPD-JLDC, 6F Seibu—Butsunyu—Center,
P.O. Box 20912; Phoenix, Arizona 85036. 1-800—441-2447 or 602-303-5454 3-14-2 Tatsumi Kolo—Ku, Tokyo 135, Japan, 03-81-3521-8215
MFAX: RMFAXO@email.sps.mot.com — TOLUCHTONE 602—244—6609 ASIA/PACIFIC: Mctorola Semiconductors H.K. Lid.; 8B Tai Ping Industrial Park,
INTERNET: http://Design-NET.com 51 Ting Kok Road, Tal Po, N.T, Hong Kong. 852-26629298
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SHARP

PC923LONSZOF Series

PC923LONSZOF
Series

Hl Description

PC923LONSZOF Series contains a LED optically
coupled to an OPIC chip.

It is packaged in a 8 pin DIP, available in SMT
gullwing lead form option.

Input-output isolation voltage(rms) is 5.0 kV, High
speed response (tpuL, trun : MAX. 0.5 ps).

B Features

1. 8 pin DIP package

2. Double transfer mold package
(Ideal for Flow Soldering)

3. Built-in direct drive circuit for MOSFET / IGBT drive
(loie, loze : 0.6 A)

4. High speed response (teuL, teLn : MAX. 0.5 ps)

5. Wide operating supply voltage range
{(Vee=15t0 30 V)

6. High noise immunity due to high instantaneous
common mode rejection voltage (CMy : MIN., -
15kV/us, CML : MIN. 15kV/us)

7. High isolation voltage between input and output
(Viso(rms) ' 5.0 kV)

8. Lead-free and RoHS directive compliant

High Speed, Gate Drive DIP 8 pin
*OPIC Photocoupler

B Agency approvals/Compliance

1. Recognized by UL1577 {Double protection isolation),
file No. E64380 (as model No. PC323L)

2. Approved by VDE, DIN EN60747-5-2") (as an
option), file No. 40008898 {as model No. PC923L)

3. Package resin : UL flammability grade (94V-0)

“IDIN ENBD747-5-2 : successor standard of DIN VDE0SB4

@ Applications
1. IGBT/MOSFET gate drive for inverter control

+ "OPIC"(Optical IC) is a trademark of the SHARP Corporation. An OPIC consists of a light-detecting element and a signal-processing

circuit integrated onto a single chip.

Notice The content of data sheet is subject to ehange without prior notice.

In the absence of confirmation by device specification shaets, SHARP takes no rasponsibility for any defects that may occur in equipment using any SHARP
devices shown in catalogs, data books, etc. Contact SHARP in order 10 obtain the lalest device specification sheets belowe using any SHARP device.

Sheet No.: D2-A06002EN
Date Jun. 30. 2005
© SHARP Corperation



S=ARP PC923LONSZOF Series

M Internal Connection Diagram

@ ® ®
[ ] @ NC ® O,
z :‘:‘ ® Anode ® O,
® Cathode @ GND
‘g @ NC Vee
I—H—ﬁ?\\‘ Amp.

® e 0 0

B Truth table

Input Oz Terminal output Tr. 1 Tr.2
ON High level ON OFF
OFF Low level OFF ON
B Outline Dimensions (Unit : mm)
1. Through-Hole [ex. PC923LONSZOF] 2. Through-Hole (VDE option) [ex. PC923L0YSZO0F]
1.230‘3 1 2:0.3

SHARP —"*‘I—I-—-O'%m SHARP 0857
mark mark

ge - OO HOHE g OO OHE
PC923L| - NP Ce23L| .
i 41 %
® ] | K2
1 "r"® "@ "'@ }%} L;"@ : l@‘)\ VDE Identification mark
+0 5 0.5
9.66 Date code - 9.66 Date cods
e - ” Lale code
Primary side 0.3 mgﬁa'y & 20.3
mark 7.62 7.62
) 2% 2| @
ol o @l ©
= ! ! @ .
? ? ? |( N Epoxy resin , | 1 | T Epoxy resin\
! i ('_5 . 4 il ) I ('." o
20,1 0.
5 542025 0,521 0.26 254075 0.5 0.26
8 0 &} [:]
8:0t013° 8:0t0 137
Product mass : approx. 0.55g Product mass : approx. 0.55g

Sheet No.: D2-AQ0G002EN




SHARP

PC923LONSZOF Series
m
(Unit : mm)
3. SMT Guilwing Lead-Form [ex. PC923LONIPOF] 4, SMT Gullwing Lead-Form {VDE optlon)
[ex. PC923LOYIPOF]
0.3 =0.3
1.2 —~  0.85°02 12 22 e 08592
SHARP OL& B SHARP GRS
e g A we el
PC923L (. NC923L |
® une K
VDE ldentilication mark
ul ®Hj@t% : =
. Date code 9.66205 Date code
?Prirpkary side
7.62703 @ i 7.62:93 @
3 % 3 3
‘(‘D [¥s] 0 . ) Y]
| —r anon | 3 :
e o ./
1.0 | |EROYTESIN ) |4 gipe 2.54*"-25! og 108 E@ 108
10.0:s 10.0:85
Product mass : approx. 0.51g Product mass : approx. 0.51g
Plating material : SnCu (Cu : TYP. 2%)
3
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SHARP PC923LONSZOF Series
m
Date code (3 digit)

Ist digit 2nd digit 3rd digit
Year of production Month of production Week of production

AD. Mark AD Mark Month Mark Week Mark
1990 A 2002 P January 1 1st 1
1991 B 2003 R February 2 2nd 2
1992 C 2004 ) March 3 3rd 3
1993 D 2005 T April 4 4th 4
1994 E 2006 U May 5 5.6th 5
1995 F 2007 v June 6

1996 H 2008 W July 7

1997 J 2009 X August 8

1998 K 2010 A September 9

1999 L 2011 B October o]

2000 M 2012 C November N

2001 N : : December D

repeats in a 20 year cycle

Country of origin
Japan

Rank mark
There is no rank mark indicator.

Sheet No.: D2-A06002EN



SHARP

H Absolute Maximum Ratings (T=25°C)
Parameter Symbol Rating Unit
*! Forward current Ig 20 mA
Input
Reverse voltage Vg 5 \
Supply voltage Vee 35 \4
O; output current Ios 0.1 A
"2 0 Peak output curent | loyp 0.6 A
Output | 0, output current oz 0.1 A
"2, Peak output cument | Iozp 0.6 A
O, output voliage Vou 35 \Y
"* Power dissipation]  Pg 500 mw
**Total power dissipation P 550 mW
*3Isolation voltage Viso rms) 5.0 kV
Operating temperature Togr —40 to +85 C
Storage temperature Tse | -55t0+125 “C
*® Soldering temperature Tool 270 °C

*1 The dersting factors of a nbsolute maximum ratings due 1o ambient

temperature are shown in Fig.10
*2 Pulse widih=0.15ps, Duty ratio : 0.01

*3,4 The derating factors of a absolute maximum ratings due to ambient

temperature are shown in Fig.11
*5 AC for Iminute, 40 to 60 %RH, f=60Hz
*6 For 10s

H Electro-optical Characteristics*?

PC923LONSZO0F Series

{Unless otherwise specified Ty=Top,)

Parameter Symbol Conditions MIN. TYP. MAX, Unit
Forward voltage VE) T,=25"C, lp=10mA - 1.6 1.75 \Y
‘é_ Ve Ta=25°C, I;=0.2mA 1.2 1.5 - \Y
= | Reverse current In Ta=25"C, Vp=5V - - 10 nA
Terminal capacitance C, T.=25°C, V=0, f=iMHz - 60 150 pF
Supply voltage Vee - 15 - 30 \Y
0, Low level output voltage VoL Veo=12V, Veer=—12V, Ig=0.1 A, Ip=5mA - 0.2 04 v
Q, High level output voltage Vozn Vee=Vor=24V, Igy=-0.1A, Ir=5mA 20 22 - \Y%
B.|__0:2Low level ouput voltage | Vo Veem24V, Lp=0.14, [p=0 _ 0.5 0.8 v
S Oy leak current Iow Vee=Vor=35V, I=0 - - 500 UA
05 leak current Loa, Vee=Ve=35V, Ip=5mA - - 500 HA
" High level supply current | Iecy Vee=24V, Ip=5mA - 1.3 3.0 mA
*? Low level supply current | Igop Voc=24V, [p=0 - 1.3 3.0 mA
*# "Low—High" Ty=25"C, Voom24V 0.3 1.5 3.0 mA
input threshold current Inn V=24V 0.2 - 5.0 mA
Isolation resistance Riso T,=25"C, DC500V, 40 to 60%RH 5% 10 1" - Q
% E "Low—+High" propagation defay ime|  tpry - 0.3 0.5 us
2 | g | "High—-Low" propagation delay time|  tpen Ta=25°C, V=24V, [p=SmA - 0.3 0.5 1S
‘§ §~ Rise time t Rg=4782, Cg=3 000pF - 0.2 0.5 us
2 | &£] Fall time i - 0.2 0.5 us
S| [Instantaneous common mode Te=25°C, Vemm1.5kVipy
i rejection voltage CMy Ie=5mA, V=24V, -15 - - kV/ps
=1 (High level output) AVoan=2.0V
[nstantaneous common mode Ta=25°C, Vou=1.5kVpp
rejection voltage CM, I=0, V=24V, 15 - - KV/us
{Low level output) AV =2.0V

*7 It shall connect a by-pass capacitor of 0.01uF or more between Ve {pin @) and GND (pin D) near the device, when it measures the transfer characteristics and the autput

side characteristics

*8 lp represents forward current when output goes from "Low™ 10 "High"

*9 Oy output terminal is set open

Sheet No.: D2-A06002EN



SHARIP

PC923LONSZOF Series
B Model Line-up
Lead Form Through-Hole | SMT Gullwing
Package Sleeve Taping
50pcsisleeve 1 000pcs/reel
DIN EN6(747-5-2 _ Approved Approved e Approved
Model No, PC923L0NSZOF | PC923L0YSZ0F | PC923LONIZOF | PC923L0OYIZOF | PC923LONIPOF | PC923LOYIPOF

Please contact a local SHARP sales representative to inquire about production status.

Sheet No.: D2-AQ6002EN



SHARRP PC923LONSZOF Series

Fig.1 Test Circuit for O, Low Level Output Fig.2 Test Circuit for O; High Level Output
Voltage Voltage

Fig.3 Test Circuit for O: Low Level Output Fig.4 Test Circuit for O, Leak Current
Voltage

VCC T

Fig.5 Test Circuit for Oz Leak Current Fig.6 Test Circuit for High Level / Low Level
Supply Current

Sheet No,: D2-ADG002EN



SHARRP PC923LONSZOF Series

Fig.7 Test Circuit for "Low->High" Input Threshold Current

OJN

Vo -
Variable il =

Fig.8 Test Circuit for Response Time

Vin wave form

Pulse width Sps
Duty ratio 50%

Vour waveform - - 4

Fig.9 Test Circuit for Instantaneous Common Mode Rejection Voltage

****** Vem
/ \ {Peak)
Ve wave form GND

Vec ——
CMy, Vo wave form 1
SW at A, lr=5mA o Vom
AVazn
AV
CM,, Vo, wave form - ‘ -=-on v
SWat B, |=0 i on

b7 7 2 e L L S e GND
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SHARP

PC923LONSZOF Series

Fig.10 Forward Current vs. Ambient
Temperature

60

50

40

30

20

Forward current Ip (MA)

10

0

-0 25 0 25 50 75 85 100

Ambient temperature T, (°C)

125

Fig.12 Forward Current vs. Forward Voltage

100
E 10 l/_- 0°C
I F—— T,-85"C3 i —
= " 1 —-20C
5 OCT 7
E JrIy i~ 1
3 ¢t 11 —40°C
=
: il
|4 1 =
o ¥ 17
B HHH
I 1y
Iy
T
L]

1.0 1.2 14 1.6 1.8 2.0 2.2

Forward voliage Vi (V)

Fig.14 "Low—High" Relative Input Threshold

Current vs. Ambient Temperature

120
Veom24V

110\

o~

™~

100 —

90
1pn=100% at T,=25°C

80

Relative input threshold current (%)

70

60

—40

Ambient temperature T, ("C)

-20 0 20 40 60 80 100

Fig.11 Power Dissipation vs. Ambient

Power dissipation Py, P, (mW}

Temperature
600

500

0

\P.m

\

N

400

300

200

100

0
—40 ~25 0 25 50

75 85 100 125

Ambient temperature T, (°C)

Fig.13 "Low—High" Relative Input Threshold

Relative input threshold current (%)

Current vs. Supply Voltage

120

T=25°C

110

100

90

Tr=100% at V=24V

8O

70

15 13 21 24 27 30

Supply voltage Ve (V)

Fig.15 O+ Low Level Output Voltage vs.

0, low level output voltage Vo (V)

O: Output Current

3

T,=25°C
Vee,=12V
Vea=—12V
lp-SmA

]

//

0 "]
00 01 02 03 D04 05 06

O, output current [, (A)
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SARP | PC923LONSZOF Series

Fig.16 O4 Low Level Output Voltage vs. Fig.17 O: Output Voltage Drop vs.
Ambient Temperature O2 Output Current
0.3 0
: T,=25°C
:CC':”I:V = Voe=Vo=24V
> 025 2 < lp=SmA
< Ip=5mA B -l
3 Tga=0.1A £
- !
% 0.2 ;é 2 \-—-._._,______
E = -
5 015 ?EJ T~
Z 0.1 2z
— 2
ES =3
5 3
S 005 £ -
T
0 -5
40 20 0 20 4 60 80 100 00 01 02 03 04 05 06
Ambient temperature T, (°C) O, culput current Ig; (A)
Fig.18 Oz High Level Output Voltage vs. Fig.19 Oz High Level Output Voltage vs.
Supply Voltage Ambient Temperature
30 24
Tu=25°C Vee=24V ' l
S - lp=5SmA // E lg=5SmA : oA |t
- o2=ncarly
3 / >§ 23 e
) {roeee"1
gﬂ 24 / EJ e e
E / E -—F""'—-—_-— ]02-—0.]A
§ 21 / E‘* 22
3 /] %
& 18 V4 kS
5 / 21
= =
g 15 V4 a3
12 20
i5 i8 21 24 27 0 <40 -20 0 20 40 60 80 100
Supply voltage Ve (V) Ambient temperature T, (°C)
=19.20 O:2 Low Level Output Voltage vs. Fig.21 Oz Low Level Output Voltage vs.
O: Output Current Ambient Temperature
3 0.8
T,=25°C
:’CC-VOI"NV Vee=24V
s = s 07 I=0
‘é et Io:=0.1A
> > 06
g g
[=] [=1
; / ; 0.5 e ————
S P4 &
= =1
=] o
E // T o4
E // 3
. /__/ S 03
0 02
00 01 02 03 04 05 06 40 20 0 20 40 60 B8O 100
O; output current by (A) Ambient temperature T, ("C)
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SHARP | PC923LONSZOF Series

Fig.22 High Level Supply Current vs. Fig.23 Low Level Supply Current vs.
Supply Voltage Supply Voltage
3 3
T,=25°C : T,=25°C
= le=5mA I:=0
2.5 z 2.5
< E
g 2
s 2 5 2
[ =
2 15 2 15
[=9 —
=
% 1 -§ 1
= F
T 0.5 3 os
[¢] 0
15 18 21 24 27 30 15 18 21 24 27 30
Supply voltage Ve (V) Supply voltage Ve (V)
Fig.24 High Level Supply Current vs. Fig.25 Low Level Supply Current vs.
Ambient Temperature Ambient Temperature
3 3
Vee=24V Vee=24V
Ip=SmA I==0
Z 2.5 £ 25
g H
g g
= 2 < 2
(=4 o
B £
8 s B R R S
= ’ > "‘"-...\__
o — =
% "‘-u..._“--u..____ % \"--.._.._____
:g 1 E 1
£ £
£ o5 3 0.5
0 0
—40 =20 [¢] 20 40 60 80 100 -40 =20 [ 20 40 60 80 100
Ambient temperature T, ("C) Ambient temperature T, ("C)
‘ig.26 Propagation Delay Time vs. Fig.27 Propagation Delay Time vs.
Forward Current Ambient Temperature
! (UL == m e e Vo=V, =24V ! ;’giz);&] =24V
. S Rg=47%2 _ Cg=3 000pF
7y Cg=3 G00pF i lp=5mA
= 0.8 ~ 0.8
3 g
2 G
< 0.6 = 0.6
B T,=85"C g
= T,=25°C T,=—40°C =
] 0.4 aczpotit7T ol 3 o4 rL
5 T SO A 20 SR J---] - e -
et i H oot
& 0.2 / 2 02
o . T=25"C
T85°C I T,~—40°C
0 0
1] 5 10 15 20 25 —40  -20 0 20 40 60 B0 100
Forward current [ (mA) Ambient temperature T, (°C)

lemarks : Please be aware that all data in the graph are just for reference and not for guarantee.
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S-ARMP PC923LONSZOF Series

B Design Considerations
® Recommended operating conditions

Parameter Symbol MIN. TYP. MAX. Unit
Forward current Ik 10 - 20 mA
Supply voltage Vee 15 - 30 v
Operating temperature T opr ~-40 - 70 °C

® Notes about static electricity
Transistor of detector side in bipolar configuration may be damaged by static electricity due to its minute
design,
When handling these devices, general countermeasure against static electricity should be taken to avoid
breakdown of devices or degradation of characteristics.

® Design guide
In order to stabilize power supply line, we should certainly recommend to connect a by-pass capacitor of
0.01uF or more between Vec and GND near the device.

In case that some sudden big noise caused by voltage variation is provided between primary and secondary
terminals of photocoupler some current caused by it is floating capacitance may be generated and result in
false operation since current may go through LED or current may change.

If the photocoupler may be used under the circumstances where noise will be generated we recommend to
use the bypass capacitors at the both ends of LED.

The detector which is used in this device, has parasitic diode between each pins and GND.

There are cases that miss operation or destruction possibly may be occurred if electric potential of any pin
becomes below GND level even for instant.

Therefore it shall be recommended to design the circuit that electric potential of any pin does not become
below GND level.

This product is not designed against irradiation and incorporates non-coherent LED.

This photocoupler is dedicated to the use for IGBT or MOSFET Gate Drive.

Please do not use this for the other application.

As mentioned below, when the input is on, if DC load (resistor etc.) is connected between O, output pin 6
and GND pin 7 and if the electric potential Vo2 goes approx. 2V below than electric potential Vee pin 8
continuously, supply current lec may flow more than usually and go beyond power dissipation.

2V or more

Sheet No.: D2-ADB002EN
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AR PC923LONSZOF Series

® Degradation
In general, the emission of the LED used in photocouplers will degrade over time.
In the case of long term operation, please take the general LED degradation (50% degradation over 5 years)
into the design consideration. '
Please decide the input current which become 2 times of MAX. Irun.

® Recommended Foot Print (reference)

8.2 -
1 -

= |

) 0

S I e ]

= i

Aﬁ____];- "": ________ _1_._“,

(Unit : mm)

¥ For additional design assistance, please review our corresponding Optoelectronic Application Notes.

Sheat No.: D2-ACB002EN
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SHARP PC923LONSZOF Series

B Manufacturing Guidelines
©® Soldering Method
Reflow Soldering: _
Reflow soldering should follow the temperature profile shown below.
Soldering should not exceed the curve of temperature profile and time.
Please don't solder more than twice.

9]
300 — Terminal ; 260°C peak
( package surface : 250°C peak)
200 —
Reflow
f ! 220°C or more, 60s or less
100 — Preheat
150 to 180°C, 120s or less
0 | 1 | L
0 1 2 3 4 {rmin)

Flow Soldering :
Bue to SHARF's double transfer mold construction submersion in flow solder bath is allowed under the below
listed guidelines.

Flow soldering should be completed below 270°C and within 10s.
Preheating is within the bounds of 100 to 150°C and 30 to 80s.
Please don't solder more than twice.

Hand soldering
Hand soldering should be completed within 3s when the point of solder iron is below 400°C.
Please don't solder more than twice.

Other notices
Please test the soldering method in actual condition and make sure the soldering works fine, since the impact
on the junction between the device and PCB varies depending on the tooling and soidering conditions.

Sheet No.: D2-A06002EN
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SHARP PC923LONSZOF Series

® Cleaning instructions
Solvent cleaning:
Solvent temperature should be 45°C or below Immersion time should be 3 minutes or less

Ultrasonic cleaning:
The impact on the device varies depending on the size of the cleaning bath, uitrasonic output, cleaning time,
size of PCB and mounting method of the device.
Therefore, please make sure the device withstands the ultrasonic cleaning in actual conditions in advance of
mass production.

Recommended solvent materials:
Ethyl alcohol, Methyl alcohel and Isopropy! alcohot
In case the other type of solvent materials are intended to be used, please make sure they work fine in
actual using conditions since some materials may erode the packaging resin.

® Presence of ODC
This product shall not contain the following materials.
And they are not used in the production process for this product.
Regulation substances : CFCs, Halon, Carbon tetrachloride, 1.1.1-Trichloroethane {Methylchloroform)

Specific brominated flame retardants such as the PBBOs and PBBs are not used in this product at all.
This product shall not contain the following materials banned in the RoHS Directive (2002/95/EC).

-Lead, Mercury, Cadmium, Hexavalent chromium, Polybrominated biphenyls (PBB), Polybrominated
diphenyl ethers (PBDE).

Sheet No.: D2-A06002EN
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-ARP PC923LONSZOF Series

B Package specification

® Sleeve package
Package materials
Sleeve : HIPS (with anti-static material)
Stopper : Styrene-Elastomer

Package method
MAX. 50 pcs. of products shall be packaged in a sleeve.
Both ends shall be closed by tabbed and tabless stoppers.
The product shall be arranged in the sleeve with its primary side mark on the tabless stopper side.
MAX. 20 sleeves in one case.

Sleeve outline dimensions
12.0

5207

10.8

58

6.7

(Unit : mm)

Sheet No.: D2-A0G002EN
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SHARP

PC923LONSZOF Series

® Tape and Reel package
Package materials
Carrier tape : A-PET (with anti-static material)
Cover tape : PET {three layer system)
Reel : PS
Carrier tape structure and Dimensions

F D

_‘E_]
O 91000t
5

WA

A H,{/ @
bl 1
. <
Jl e .
| IHHHB /
-
K % \
Dimensions List (Unit : mm)
A B C D | E F G
16097 | 7.5:01 | 175901 | 12,000 | 2,001 | 40900 | ¢1.5:4"
H I J K .
10,4201 0.4=005 4.9:0.1 10,2301 j
Reel structure and Dimensions
o] A
= Dimensions List {(Unit : mm)
a b c d
330 | 17.5¢'5 | 100=10 | 1305
S e f g
a b 2310 9 0205 2.0:05

U ——

Pull-out direction

[Packing : 1 000pcs/reel]

17
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SHARP

PC923LONSZ(QF Series

H Important Notices

- The circuit application examples in this publication are
provided to explain representative applications of
SHARP devices and are not intended to guarantee any
circuit design or license any intellectual property rights.
SHARP takes no responsibility for any problems
related to any intellectual propenrty right of a third party
resulting from the use of SHARP's devices.

- Contact SHARP in order to obtain the latest device
specification sheets before using any SHARP device.
SHARP reserves the right to make changes in the
specifications, characteristics, data, materials,
structure, and other contents described herein at any
time without notice in order to improve design or
refiability. Manufacturing locations are also subject to
change without notice.

- Observe the following points when using any devices
in this publication. SHARP takes no responsibility for
damage caused by improper use of the devices which
does not meet the conditions and absolute maximum
ratings to be used specified in the relevant specification
sheet nor meet the following conditions:
(i) The devices in this publication are designed for use
in general electronic equipment designs such as:

--- Personal computers

--- Office automation equipment

--- Telecommunication equipment [terminal]

--- Test and measurement equipment

--- Industrial control

--- Audio visual equipment

--- Consumer electronics
i) Measures such as fail-safe function and redundant
Jesign should be taken to ensure reliability and safety
~vhen SHARP devices are used for or in connection

with equipment that requires higher reliability such as:
--- Transportation control and safety equipment (i.e.,
aircraft, trains, automobiles, etc.)
-— Traffic signals
--- Gas leakage sensor breakers
- Alarm equipment
-- Various safety devices, etc.
{iii) SHARP devices shall not be used fororin
connection with equipment that requires an extremely
high level of reliability and safety such as:
--- Space applications
--- Telecommunication equipment jtrunk lines]
- Nuclear power control equipment
--- Medical and other life support equipment (e.g.,
scuba).

- If the SHARP devices listed in this publication fall
within the scope of strategic products described in the
Foreign Exchange and Foreign Trade Law of Japan, it
is necessary to obtain approval to export such SHARP
devices.

- This publication is the proprietary product of SHARP
and is copyrighted, with all rights reserved. Under the
copyright laws, no part of this publication may be
reproduced or transmitted in any form or by any
means, electronic or mechanical, for any purpose, in
whole or in part, without the express written permission
of SHARP. Express written permission is also required
before any use of this publication may be made by a
third party.

- Contact and consult with a SHARP representative if
there are any questions about the contents of this
publication.
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