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Annexe 1 : Data scheet de I’optocoupleur 4N32.

4N32, 4N33
Vishay Semiconductors

\ A
VISHAY.

Optocoupler, Photodarlington Output, High Gain,
with Base Connection

FEATURES
A E} [ele * Very high current transfer ratio, 500 % min.
c 2] [5]c
Ne [3] [4]E
(b

DESCRIPTION

The 4N32 and 4N33 are optically coupled isolators with a
gallium arsenide infrared LED and a solicon photodarlington
sensor.

Switching can be achieved while maintaining a high degree
of isolation between driving and load circuits.

These optocouplers can be used to replace reed and
mercury relays with advantages of long life, high speed
switching and elimination of magnetic fields.

RoHS

COMPLIANT

* High isolation resistance, 10'! Q typical
* Standard plastic DIP package

* Compliant to RoHS Directive to 2002/95/EC
and in accordance WEEE 2002/96/EC

AGENCY APPROVALS
* UL1577, file no. E52744 system code H

* DIN EN 60747-5-2 (VDE 0884)/DIN EN 60747-5-5
(pending), avialable with option 1

* BSI [EC60950; IEC60065
* FIMKO

ORDERING INFORMATION
DIP Option &
[+] [ ] [] [o] [] [¢]
- e g=
PART NUMBER PACKAGE OPTION TAPE AND
REEL option 7 option
>0.7mm >01mm

AGENCY CERTIFIED/PACKAGE CTR (%)

UL, BSI, FIMKO 2 500 2500

DIP-6 4N32 4N33

DIP-8, 400 mil, option 6 4N32-X006 -

SMD-6, option 7 4N32-X007T (0 4N33-X007T (1

SMD-6, option 9 4N32-X009T () 4N33-X009T ()

VDE, UL, BSI, FIMKO 2500 2 500

DIP-6 4N32-X001 4N33-X001

SMD-8, option 7 4N32-X017T 4N33-X017T (1
Notes
* Additional options may be possible, please contact sales office.
(M Also available in tubes, do not put T on the end.
Document Number: 81865 For technical questions, contact: optocoupleranswers@vishay.com www.vishay.com
Rev. 1.2, 15-Feb-11 1



Annexe 2 : Data scheet de I’Ampli-Op LM358.

Order this document by LM358/D

@ MOTOROLA

Dual Low Power
Operational Amplifiers

Utilizing the circuit designs perfected for recently introduced Quad
Operational Amplifiers, these dual operational amplifiers feature 1) low
power drain, 2) a common mode input voltage range extending to
ground/VEE, 3) single supply or split supply operation and 4) pinouts
compatible with the popular MC1558 dual operational amplifier. The LM158
series is equivalent to one—half of an LM124.

These amplifiers have several distinct advantages over standard
operational amplifier types in single supply applications. They can operate at
supply voltages as low as 3.0 V or as high as 32 V, with quiescent currents
about one—fifth of those associated with the MC1741 (on a per amplifier
basis). The common mode input range includes the negative supply, thereby
eliminating the necessity for external biasing components in many
applications. The output voltage range also includes the negative power
supply voltage.

LM358, LM258,
LM2904, LM2904V

DUAL DIFFERENTIAL INPUT
OPERATIONAL AMPLIFIERS

SEMICONDUCTOR
TECHNICAL DATA

(s

1

8

TI N SUFFIX
@ Short Circuit Protected Outputs PLASTIC PACKAGE
® True Differential Input Stage CASE 626
® Single Supply Operation: 3.0 V to 32 V o
® | ow Input Bias Currents 8\@
® |nternally Compensated !
® Common Mode Range Extends to Negative Supply D SULEIX
PLASTIC PACKAGE
@ Single and Split Supply Operation CASE 751
® Similar Performance to the Popular MC1558 (80-8)
® ESD Clamps on the Inputs Increase Ruggedness of the Device without
Affecting Operation
MAXIMUM RATINGS (Tp = +25°C, unless otherwise noted.) PIN CONNECTIONS
LM258 LM2904
Rating Symbol LM358 LM2904V | Unit
Power Supply Voltages Vde
Single Supply Vee 32 26
Split Supplies Vce, VEE +16 +13
Input Differential Voltage VIDR 32 +26 Vde (Top View)
Range (Note 1)
Input Common Mode Voltage VIcR -03t032 | -0.3t026 | Vdc
Range (Note 2
gel ) ORDERING INFORMATION
Output Short Circuit Duration tse Continuous -
Operating
Junction Temperature Ty 150 <C Device Temperature Range Package
Storage Temperature Range Tstg —55to+125 °C LM2904D SO-8
Ta =-40°to +105°C
Operating Ambient Temperature Ta °C LM2904N Plastic DIP
Range
LM258 —25to +85 - LM2904VD Ta =-40°to +125°C So-8
LM358 0to +70 - LM2904VN Plastic DIP
LM2904 - —40to +105
LM258D SO-8
LM2904V - —40to +125 Ta =-25°to +85°C
LM258N i
NOTES: 1. Split Power Supplies. RlasticiDIP
2. For Supply Voltages less than 32 V for the LM258/358 and 26 V for the LM2904, the LM358D SO-8
absolute maximum input voltage is equal to the supply voltage. Ta =0°to +70°C
LM358N Plastic DIP
© Motorola, Inc. 1996 Rev 2



LM358, LM258, LM2904, LM2904V
ELECTRICAL CHARACTERISTICS (Voo =5.0V, VEg = Gnd, Ta = 25°C, unless otherwise noted.)

LM258 LM358 LM2904 LM2904V
Characteristic Symbol | Min [ Typ | Max | Min | Typ | Max | Min | Typ | Max | Min | Typ | Max | Unit

Input Offset Voltage Vio mV
Ve =5.0V1t0 30V (26 V for
LM2904, V), Vic =0V to Ve =17 V,
Vo=14V, Rg=0Q

Ta =25°C - 2.0 5.0 - 20 7.0 - 2.0 7.0 - - -
TA = Thigh (Note 1) = - |70 ]| - - oo | - = 10 | - = 13
TA = Tiow (Note 1) - - |20 - - 90| - - |10 ] - - | 10

Average Temperature Coefficient of Input AV|o/AT - 7.0 - - 70 - - 7.0 - - 70 - pv/ec
Offset Voltage
Ta = Thigh to Tiow (Note 1)

Input Offset Current ho - 3.0 30 = 50 50 = 5.0 50 = 50 50 nA
TA = Thigh to Tjow (Note 1) = = 100 = s 150 o 45 200 - 45 200
Input Bias Current [IT:} = —45 | =150 =) —45 | =250 = —45 | =250 = —45 | =250
TA = Thigh 0 Tiow (Note 1) - | 50 |300| - |-50 [-s00] - | 50 |-800| - | -50 [-500

Average Temperature Coefficient of Input Alo/AT - 10 - - 10 - - 10 - - 10 - pA/°C
Offset Current

TA = Thigh to Tiow (Note 1)

Input Common Mode Voltage Range VICR \
(Note 2),Vec =30 V (26 V for LM2904, V) 0 - 283 283 243 0 - 243
Voo =30V (26 V for LM2904, V), 0 - 28 0 - 28 0 - 24 0 - 24

TA = Thigh 1 Tiow

(=}
I

o
1

Differential Input Voltage Range VIDR - - Vee - - Vee - - Vee - - Vee \

Large Signal Open Loop Voltage Gain AvoL VimV
R =2.0kQ Voo =15V, For Large Vo 50 100 - 25 100 - 25 100 - 25 100 -
Swing,

TA = Thigh to Tiow (Note 1) 25 E = 15 = = 15 = = 15 = =

Channel Separation cs - -120 - - -120 - - -120 - - -120 - dB
1.0 kHz < f < 20 kHz, Input Referenced

Common Mode Rejection CMR 70 85 - 65 70 - 50 70 - 50 70 = dB
Rg<10kQ

Power Supply Rejection PSR 65 100 - 65 100 - 50 100 - 50 100 - dB

Output Voltage—High Limit (TA = Thigh to VoH Vv
Tiow) (Note 1)
Vee =50V, R =20k Ty =25°C 33 | 35 = 33 | 35 = 33 | 35 - 33 35 -
Vee =30V (26 V for LM2904, V), 26 = = 26 = = 22 - = 22 = =
R =2.0kQ
Ve =30V (26 V for LM2904, V), 27 28 - 27 28 - 23 24 - 23 24 -
R =10kQ

Output Voltage—Low Limit VoL = 5.0 20 E 50 20 = 5.0 20 = 50 20 mV
Ve =50V, R =10k, Ta = Thigh to
Tiow (Note 1)

Qutput Source Current lo+ 20 40 - 20 40 - 20 40 - 20 40 - mA
Vip=+1.0V,Vcc =15V

Qutput Sink Current lo—
Vip=-10V,Vee =15V 10 | 20 - 10 | 20 - 10 | 20 - 10 | 20 - mA
Vip =-1.0V, Vg = 200 mV 12 50 - 12 50 - - - - - - - pA

Output Short Circuit to Ground (Note 3) Isc — 40 60 = 40 60 = 40 60 - 40 60 mA

Power Supply Current (Tp = Thigh to Tiow) Icc mA
(Note 1)
Ve =30V (26 V for LM2904, V), - 1.5 3.0 - 15 3.0 - 1.5 3.0 - 15 3.0
Vo=0V,RL =

V=5V, Vo=0V,R == - |o 12 | = o7 12| - Jo7 |12 ] - o7 |12

~

NOTES: 1. Ty = —40°C for LM2904 Thigh = +105°C for LM2904

= —40°C for LM2904V = +125°C for LM2904V

= -25°C for LM258 = +85°C for LM258

= 0°C for LM358 = +70°C for LM358

2. The input common mode voltage or either input signal voltage should not be allowed to go negative by more than 0.3 V. The upper end of the common
mode voltage range is Vo —1.7 V.

3. Short circuits from the output to V¢ can cause ssive heating and
on all amplifiers.

tual dest

1. Destructive dissipation can result from simultaneous shorts

2 MOTOROLA ANALOG IC DEVICE DATA



Philips Semiconductors

Annexe 3 : Data scheet du thyristor BT150.

Product specification

Thyristors
logic level

GENERAL DESCRIPTION

QUICK REFERENCE DATA

BT150 series

Glass passivated, sensitive gate SYMBOL | PARAMETER MAX. [ MAX. | MAX. [UNIT
thyristors in a plastic envelope,
intended for use in general purpose BT150- | 500R | 600R | 800R
switching and phase control Vorm: Repetitive peak off-state 500 | 600 | 800 \
applications. These devices are RRM voltages
intended to be interfaced directly to I av) Average on-state current 2.5 2.5 2.5 A
microcontrollers, logic integrated laumsy RMS on-state current 4 4 4 A
circuits and other low power gate TSM Non-repetitive peak on-state 35 35 35 A
trigger circuits. current
PINNING - TO220AB PIN CONFIGURATION SYMBOL
PIN DESCRIPTION IQDW
1 cathode a k
2 |anode
3 |gate
tab lanode 2 g
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-500R | -600R | -800R
Vorw, Veru | Repetitive peak off-state . 500" | 600" | 800 v
voltages
I iav Average on-state current | half sine wave; T, <113 °C - 2.5 A
TRMS) RMS on-state current all conduction angles - 4 A
lram Non-repetitive peak half sine wave; T, = 25 °C prior to
on-state current surge
t=10ms - 35 A
t=83ms - 38 A
1%t It for fusing t=10 ms - 6.1 A’s
dl/dt Repetitive rate of rise of Iy = 10 A; I = 50 mA; - 50 Alus
on-state current after dlg/dt = 50 mA/us
triggering
lam Peak gate current - 2 A
Veni Peak gate voltage - 5 \
Viem Peak reverse gate voltage - 5 \
oM Peak gate power - 5 W
Psav) Average gate power over any 20 ms period - 0.5 W
45 Storage temperature -40 150 °C
: Operating junction s 1257 °C
temperature

1 Although not recommended, off-state voltages up to 800V may be applied without damage, but the thyristor may
switch to the on-state. The rate of rise of current should not exceed 15 A/us.

2 Note: Operation above 110°C may require the use of a gate to cathode resistor of 1kQ or less.

October 1997

Rev 1.300



Philips Semiconductors

Product specification

Thyristors BT150 series
logic level
THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Rin jmb Thermal resistance - - 25 KW
junction to mounting base
Rinja Thermal resistance in free air - 60 - KW
junction to ambient
STATIC CHARACTERISTICS
T, = 25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lar Gate trigger current Vp=12V; ;1 =01A - 15 200 LA
I Latching current Vp=12 V, ler=0.1TA - 017 10 mA
Iy Holding current Vp=12V,; I;;=01A - 010 6 mA
Vi On-state voltage =5A - 1.23 1.8 \
Ver Gate trigger voltage VD =12V;;=01A - 0.4 1.5 \
Vp = VDRM(W), l;=01AT,=110°C 0.1 0.2 - \
loy |r Off-state leakage current | Vo = Vieyimag, V = VRRM Mimax): T,=125°C - 0.1 0.5 mA
DYNAMIC CHARACTERISTICS
T, = 25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
dVp/dt Critical rate of rise of Vou = 67% Voruman 1= 125 °C; - 50 - Vius
off-state voltage exponential Waveform RGK =100 Q
tq Gate controlled turn-on by = 10 A; Vo = Vegyimag le = 9 MA; - 2 - us
time dlg/dt = 0. 2 Alus
iy Circuit commutated V =67% Vorumaxy 1) = 125 °C; Iy = 8 A; - 100 - s
turn-off time VR =10V, dly,/dt = 10 Alus;
dVp/dt = 2 Vius; Rey = 1 kQ

October 1997

Rev 1.300



Annexe 3 : Data scheet du PIC 16F876.

PIC16F87X

Pin Diagrams

PDIP, SOIC
MCLRAVPe —[]°1 ~7 28[] = RB7/PGD
RAO/ANO=—>[] 2 27[] = RB6/PGC
RA1/ANT <[] 3 ® 26[] = RB5
RA2/AN2NVRer-<—[] 4 ~ 25[] - RB4
RA3/AN3NVRer+=+—[] 5 g 24[] = RB3/PGM
RearTocki=—L] 6 = 23[] = RB2
RA5/AN4/SS =[] 7 2 22[] = RB1
vss—[] 8 © 21[] == RBO/INT
osct/cLKIN—[] 9 o 20[] +— Voo
osc2/icLkouT=-—[] 10 o 19[] =—vVss
RCOM10SO/T1CKI =[] 11 18[] =— RC7/RX/DT
RC1T108lICCP2=—[]12 17[] == RCB/TX/CK
Re2/cCPt=—=[]13 16[] =—= RC5/SDO
RC3/SCK/SCL=—=[]14 15[7] =—= RC4/SDI/SDA
+
$8-0f 0o
g5 28
PLCC 29z300E8830
Sz 2
RA4/TOCK! 3900 «+—= RB3/PGM
RAS/AN4/SS 38[] «—= RB2
REO/RD/ANS < 370 «<— RB1
RETMVR/ANS w10 36[] «—= RBO/INT
RE2/CS/AN7 w—m PIC16F877 350 <— voo

\Y/sls] u|

vss v PIC16F874 3153 kovpser

OSC1/CLKIN 32[] «—» RD6/PSP6
OSC2/CLKOUT 31[] «—» RD5/PSP5

RCO/T10SOMICK! 30[] «—»= RD4/PSP4

NC 7 291 «—» RC7/RX/DT
WO OT—N O OO~
== QNN NN NN
3$$$$$3$33
N JdO—NOLOXO
B s EEaa02
govagga=8x
28330880858
¢} e g reers®Q
2
RC7/RX/DT =+ = NC
RD4/PSP4 #—»L1 [0 =— RCO/T10SO/T1CKI
RD5/PSP5 <+ 0 — 0SC2/CLKOUT
RD6/PSP6 ™1 T <— OSC1/CLKIN
RDAPSEFR = PIC16F877 28:‘:‘:"_ xﬁ);
\\//[s]g —>m 7 PIC16F874 27[ < RE2/AN7/CS
RBO/INT =TT 8 26 =—= RE1/AN6VR
RB1 =—=LCI09 25T <— REO/ANS/RD
RB2 <—=LCTT 10 24T «—= RA5/AN4/SS
RB3/PGM ~—»LCTT] 11 NZSI\:IH RA4/TOCKI
N
H
L
QOYLoOoNLe T g
oo a
Z2PeQg=223zht
eRE8523
cERQr=sz
<
a2
e
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PIC16F87X

Key Features

PICmicro™ Mid-Range Reference PIC16F873 PIC16F874 PIC16F876 PIC16F877
Manual (DS33023)
Operating Frequency DC - 20 MHz DC - 20 MHz DC - 20 MHz DC - 20 MHz
RESETS (and Delays) POR, BOR POR, BOR POR, BOR POR, BOR
(PWRT, OST) (PWRT, OST) (PWRT, OST) (PWRT, OST)
F"Aszzgfﬁo”: d'\i)emry 4K 4K 8K 8K
Data Memory (bytes) 192 192 368 368
EEPROM Data Memory 128 128 256 256
Interrupts 13 14 13 14
1/0 Ports Ports A,B,C Ports A,B,C,D,E Ports A,B,C Ports AB,C,D,E
Timers 8 8 3 3
Capture/Compare/PWM Modules 2 2 2 2
Serial Communications MSSP, USART | MSSP, USART | MSSP, USART | MSSP, USART
Parallel Communications — PSP - PSP

10-bit Analog-to-Digital Module

5 input channels

8 input channels

5 input channels

8 input channels

Instruction Set

35 instructions

35 instructions

35 instructions

35 instructions

© 2001 Microchip Technology Inc.
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