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Abstract

This thesis presents a project in which the vehicle detection and available parking
display in a multi-storey car park were confrolled by a micrecontroller. This project arose from an
idea of saving fime and fuel in a parking search. Hereby, a vechicle was detecled by means of an
inductive loop buried under the road surface and connected to a detector circuit, in which an
internal oscillator fed a small current with a certain frequency into the loop. As the vehicle
entered the detection zone, the magnetic flux of the loop linked the metal part of the vehicle
resulting in an increase in the inductance and, in turn, the voltage across the loop. The detection
of the aforementioned voltage changed indicated the presence of the vehicle. In this project, a
modetl of an available parking display for a two-storey car park was built, in which an entry and a
departure of a vehicle from each storey were detected by the inductive loops. The metal detector
circuit operation was based on a TDAOLGL IC chip. An AT89C51 microcontroller received a
signal from the TDAOI61, determined a number of available parking, and then showed the

number on seven-segment displays.
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#include<reg51.h>
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mlszmaGon1dlaus st Fuves MCS-51

unsigned char segment[}={0x31,0x06,0x5b,0x4£,0x66,0x6d,0x7d,0x07,0x 7f,0x6f} ;

int i=0j=3,¢=0;

sbit digit]=P370;
sbit digit2=P3~1;

void external®_isr(void);

void externall isr(void);

void delay(void);
void main{void)
{

[TO=1;

ITI=1;

EX0=1;

EX1=1:

EA=1;

while(1)

{
digit1=0;
digit2=0;
Pl=segment[j];
detay();
digit1=0;
digit2=0;
P2=segment[i];

delay();
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}

) void externalQ_isr(void} interrupt 0

ifjt=3/i!=0)

if{c>0)

i+t

if(i>9)

it

=0,

ij=2)

}
}
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ifij1=0[i'=0)
{
[
if{i<0)
{
i
i=9;
}
}
if(j=—-0& &i~=0)
{
cH;
}
}
void delay(void)

{

unsigned int x;

for(x=0;x<10000:x++):
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Features

+ Compatible with MCS-51" Products

* 4K Byles of In-System Reprogrammable Flash Memory
— Endurance: 1,000 Write/Erase Cycles

Fully Stetic Operstion: 0 Hz 10 24 MHz

Three-level Program Memory Lock

128 x 8-blt Internal RAM

32 Programmable /O Lines

Two 16-bit Timer/Counters

Six Inferrupl Sources

Programmable Serlal Channel

Low-power ldle and Power-down Modes

Description

38
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The AT89CS1 is a low-power, high-periormance CMOS 8-bil microcompuler with 4
bytes of Flash programmable and erasable read only memory {PEROM). The device
is manufactured using Almel's high-densily nonvolalile memory technology and is
compatible wilh the industry-standard MCS-51 instruction set and pinout. Tha on-chip
Flash allows the program memory to be reprogrammed in-system or by a conven-
fional nonvolatile memory programmer. By combining a versatile 8-bil CPU with Flash
on a monolithic chip, the Atmel ATB3C51 Is a powerful microcomputer which provides

8-bit
Microcontroller
with 4K Bytes
Flash

a highly-flexible and cost-aifective solution to many embedded conlrol applications.

Pin Configurations
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Block Diagram
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The AT89CH1 provides the following standard features: 4K
bytes of Flash, 128 bytes of RAM, 32 KO lines, two 16-bil
limer/counters, a five veclor two-level interrupl architecture,
a full duplex serial port, on-chip oscHlalor and clock cir-
cuitry. In addibon, the ATB9C51 is deslgned with slalic logic
for operation down to zero frequency and supports lwo
soltware selectable power saving modes. The Idle Mode
stops the CPU while allowing the RAM, timerfcounters,
serial port and inteirupt system to continue funclioning. The
Power-down Mode saves the RAM conlents bul freezes
the oscillator disabling all other chip functions until the next
hardware reset.

Pin Descripfion

VCC
Supply voltage.

GND
Ground.

Port 0

Port O is an 8-bil open-drain bi-directional 1O porl. As an
output port, each pin can sink eight TTL inputs. When 1s
are writlen lo porl O pins, the pins can be used as high-
impedance inpuis.

Port 0 may also be conligured to be the multiplexed low-
order address/data bus during accesses lo external pro-
gram and dala memory. In this mode PQ has internat
puklups.

Porl 0 also receives the code bytes during Flash program-
ming, and outputs the code byles during program

verification, Exlernal pullups are required during program
verification.

Port 1

Port 1 is an 8-bit bi-directional HO port with internal pullups.
The Porl 1 output buffers can sink/source four TTL inputs.
When 1s are written to Port 1 pins they are pulled high by
the inlernal pullups and can be used as inputs. As inputs,
Port 1 pins that are extemally being pulled low will source
currant {1, ) because of lhe internal pullups.

Port 1 also receives the low-order address byles during
Flash programming and verification.

Port 2

Porl 2 is an 8-bil bi-directional ¥/O porl with internal pullups.
The Port 2 output buffers can sink/source four TTL inpuls.
When 1s are writlen to Port 2 pins lhey are pulied high by
the internal pullups and can be used as inputs. As inpuls,

Port 2 pins lhat are exlernally being pulled low will source
curent (I ) because of Lhe internal pullups.

Port 2 emils the high-order address byte durlng felches
from external program memory and during accesses to
exiemal dala memory that use 16-bit addresses {(MOVX @
DPTRY). In lhis application, il uses slrong inlernal pullups
when emitting 1s. During accesses to external data mem-
ory that use 8-bil addresses (MOVX @ RI}, Port 2 emits the
contents of the P2 Speclal Function Reglsler.

Porl 2 also receives the high-order address bils and seme
conltral signals during Flash programming and vesification.

Port3

Porl 3 Is an 8-bit bi-directional VO porl with internal pullups,
The Porl 3 cutput buffers can sink/sourca four TTL inputs.
When 15 are wiitten to Port 3 pins lhey are pulled high by
the intarnal pullups and can be vsed as inputs. As inpuls,
Port 3 pins that are externally being pulled low will source
current (I ) because of the pullups.

Port 3 also serves the funclions of various special fealures
of the AT8ACS] as listed below:

10

Port Pin Alternate Functions
P3.0 RXD (serial input porl}
P3.1 TXD {serial oulpa porl)
P3.2 INTO {external inleﬁrr;plio) T
P33 INTT (external inlemupl 1)
P34 TO {timer O extacnal inpud)
ES_ N .Tl (.ﬁm.e.r 1 external input)
P36 W (exiernal dala mermory write strobe)
Fr e s ey oo |

Port 3 also receives some caontrol signals for Flash pro-
gramming and verification.

RST

Resel input. A high on this pin for two machine cycles while
the osciltator is running resets the device.

ALE/PROG

Address Laich Enable culput pulse for lalching the low byte
of the address during accesses to external memory. This
pin is also the program pulse inpul (PROG) during Flash
programming.

In normal operation ALE is emilted at a constant rate of 1/6
the oscillator frequency, and may be used for exlernal tim-
ing or clocking purposes. Note, however, that ane ALE

AlNEL 3
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pulse Is skipped during each access to external Data
Memory.

If desired, ALE operation can be disabled by selting bil 0 of
SFR localion 8EH. With the bit set, ALE is active only dur-
ing a MOVX or MOVC instruction. Otherwise, the pin is
weakly pulled high. Selling the ALE-disable bit has no
effect if the microcontroller Is In exlemal execution mode.

PSEN

Program Store Enable is the read slrobe to exlernal pro-
gram memory.

When the ATB9C51 is execuling code from external pro-
gram memory, PSEN is activated twice each machine
cycle, except thal two PSEN aclivations are skipped during
each access lo extemnal data memory.

EANVPP

External Accoss Enable. EA must be strapped to GND in
order to enable the device 1o fetch code from external pro-
gram memory locations starting at 0000H up 19 FFFFH.
Note, however, that if lock bit 1 is pregrammed, EA will be
internally latched on resel,

EA should be sirapped to Vac for inlernal program
execulions.

This pin also receives the 12-volt programming enable volt-
age {Vep) during Flash programming, for parts (hat require
12-voll Vpp.

XTAL1
Input lo the inverling oscillator amplifier and inpuk to the
internal clock operating cireuil.

XTAL2
Qulput from the fnverting oscillalor amplifier.

Oscillator Characteristics

XTAL1 and XTALZ are the inpul and output, respeclively,
of an inverting amplifier which can be configured for use as
an on-chip oscillator, as shown in Figwe 1. Either a quarlz
cryslal or ceramic resonator may be used. To drive the
device Irom an external clock source, XTALZ2 should be [ef

unconnected while XTAL1 is driven as shown in Figure 2.
There are no requirements on Lhe duty ¢ycle of the exlernal
clock signal, since the input to the inlernat clocking clrcuilry
is through a divide-by-twa flip-flop, but minimum and maxi-
mum voltage high and low lime specifications must be
observed.

Idie Mode

In idle mode, the CPU puts ilsell lo slesp while ail the on-
chip peripherals remain aclive. The mode is invoked by
software. The content of the on-chip RAM and all tha spe-
cial funclions regislers remain unchanged during this
mode. The idle mode can be lerminaled by any enabled
inlerrupl or by a hardware reset.

It should be noted Ihal when idle is terminated by a hard
ware resel, the device normally resumes program execu-
fion, from where il lefl off, up 10 two machine cycles before
the internal reset algorithm takes control, On-chip hardware
inhibits access to internal RAM in this evenl, but access to
the porl pins is nol inhibited. To eliminate the possibility of
an unexpected wrile 1o a porl pin when Idle is lerminated by
raset, the instruclion following the one thal invokes Idle
should not be cne Lhat wriles lo a pori pin or lo external
Memory.

Flgure 1. Oscillator Conneclions

c2
—il——e——] XAz
ct

e e | XL

GND

Mole:  C1, C2 =30 pF £10 pF for Cryslals
=40 pF £ 10 pF for Caramic Resonators

Status of External Pins During [dte and Power-down Modes

Mode Program Memory ALE PSEN PORTO PORT1 PORT2 PORTJ

Idle Internal 1 1 : Data Dala Data Data
e External 1 1 Float Dala : Address Data
Powerdown | tnfernal 0 0 Dala Data : Daa Data
Powet-down Externat 0 - 0 Floal Dala Data Data

41
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Proximity Detectors

Features

w 10mA Culput Current
a Oscillator Frequency 10MHz
m Supply Voltage +4 1o +35V

Description

These monolithic integrated circuits are designed
for melallic body detection by sensing varialions
in high frequency Eddy current losses. Using an
externally-tuned circuit, they act as oscillators.
The output signal level is altered by an
approaching metallic object.

The output signal is determined by supply current
changes. Independent of supply voltage, this
current is high or low, according o ihe presence
or absence of a closely {ocated metallic object.

Block Diagram

lcg +

R1 h O

Adjustment Adjustment +Vee J
R B ) B |
1 Qotsctor \

Detactar Hot Point
t
]
s Oscillator »| Detector I
Lo - s 8 .
i ' VGC
! 1
' '
! i
! 1
! j { Internal reference )
b = - 7]~ - - -48]- - - - - ---d-------
stactor E c2 Filtﬂﬁﬂg C53 Oulput
" I 'S
LI} =

Rev 2
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TDAD169 1 Conneclions

1 Connections

Figure 1. Pln Connections {top view)

wee | |1 O\J’ 8| ]c

adust [ |2 71 | Detector
Detectar Hat Paint | |3 6{ | output

Adust | |4 5| | Fitering




Ty 2 Electrical ratings TDAOG161
2 Electrical ratings
Table 1. Absolute maximum ralings
Symbol Parameter Value Unit
Vee Supply Voltage a5 '
T, Operaling Temperature Range +150 “<C
Ts1a Storage Temperature Range -55 to 150 °C
2.1  Electrical characteristics
—40 < Ty < +100°C, P11 < 150mW, unless otherwise specilied.
Table 2.  Electrical Characteristcs
oy Symbol Parameter Test conditions Min. Typ. Max. | Unit
v
Vee | Supply Vollage 4 35 \'4
Reverse Vallage Limitation | loe = —-100mA -1 v
Iec | Supply Current close target | TA = +25°C 8 10 12 mA
+HV < Vo < +35V
lec | Supply Current remote HV < Yo < +35V 1 mA
target
Supply Current transition Ci=0 1 us
time
Ci+0 T00xC3 us
(nF)
fage | Oscilator Tuning 10 MHz
Frequancy
fo Qutpul Freguency C3=0 g 10 kHz
v Alge | Output Current Ripple C3=0, 20 pé
o C2Z (pF) > 150/ 55 (MHZ)
R, [MNegalive Resistance on 4k02 < R1 < 50K42,
Terminals Aand E fosc < 3MHz 0.9 R1 R1 1.4 R1
HYST | Hysteresis at Detection C2(pF) » 150/yge(MHz)| 0.5 5 %
Point
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TDAD151 3 Operaling Mode

3 Operating Mode

Between pins 3 and 7, the integrated circuit acts like a negative resislor wilh a value equal to
that of the external resistor R1 {connected between pins 2 and 4). The oscillation stops when
the tuned circuit loss resistance {Rp) becomes smaller than R1. As a result, loo(close) = 10mA
{pins 1 and 6). The oscillation is sustained when Rp is higher than R1, and Igc{remote) = imA
(pins 1 and 6). Eddy currenis induced by coil L1 in a metallic body delermine the value of Rp.

Figure 2. Electrical Scheme

Ri s

I.c{close)
) < fmA
Cail sansar a £
L1 C1
7

1
| TDA 0161 > Vee
&

&
Remate metsllic object
O
’f-
R1i
2 > BmA
leclremote} Coil gengor 4 4
1
! G
Close metallic objoct

— O

If the cireuil is used at frequency higher than 3MHz, il is recommended 1o connect a capacitor of 100pF between pins 7 and 6
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Philips Semiconductors

Product specification

Octal buffer/line driver; 3-state T4HC/HCTS541
PIN DESCRIPTION
PIN NO. SYMBOL NAME AND FUNCTION
1,19 OF,, OE, outpul enable input {aclive LOW)
2,3,4,5,6,7,8,9 Ay to Ay data inpuls
10 GND ground (0 V)
18, 17, 16, 15, 14, 13,12, 11 Yalo Yy bus oulpuls
20 Vee positive supply vallage
) g Yo
2 ([} ]
_ J v 1
OElE E cc Jﬂ_j ?_\n W ™ & BN
ol ol sy, — _r
M 18} o p =
s:-:‘- LA 2 18
L ol ; A -
A, ¥, —
e 541 E v H A d 16
Ay E E Y3 ;i?ﬁu 5] | 1
Agl7 ik Ag s o | 14
& G 4 3-—?— 1 )
13
Ag E E Yg UL?JH -l_ T
~1 5] ] vs 5, o 1"
awo E E e ;EEI TI¥A
e 1J]
FTXsgras
Fig.1 Pin conliguration. Fig:2 Logic symbol. Fig.3 IEC logic symbol.
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Philips Semlconduclors Product specification
Octal buffer/line driver; 3-state 74HC/HCT541
FUNCTION TABLE
INPUTS OUTPUT
% N, Toln — —
Iy OE, OE, Ay Yn
A h }
3 A B 1117 L L L L
ALY Yah L L H H
X H X z
1L ?_'a 15 H % X z
{3 LY vafie Notes
2| 4§ —E—: " 1. H=HIGH vollage level
| Y L =LOW voltage level
a4 12 X =don'l care

Z = high impedance OFF-state

T

|3 |+ -
%T I

rerte

Flg.4 Functional diagram.

ONME BUFFER{LINE DAIVER

GO

210 i
:l_r-—“—-—-———————————v:
e e e

e I gl S
=i ¢
2:‘______._._._._.._____ .
i_. ¥y
et e

PO ) S
2 | "
1] [
EIGHT 1DERTICAL CIAOUTI 12T

Fig.5 Logic diagram.

December 1990 4
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[nput
Or

Block Diagram

Series Pass Cuiput
T Etamenl 4]
| I :
Current SOA
Generalor Protection 24
| 1 T
Stating |_| Relerence |__ | Error
Circuit Volage Amplilier
&
Thermal
Protection
GND
C
2
Figure 1.

Pin Assignment

T0-220 (Single Gauge)
GND

R s 1.input
1 2. GND
3. Cutput
Figure 2.

Absolute Maximum Ratings

Absolule maximum ralings are these valuas beyond which damage to lhe device may occur. The dalasheat
specifications showld be mel, without exceplion, to ensure that the syslem design is retiabla over ils power supply,
lemperalure, and culpulinput loading vanables. Fairchild does nol recommend aperation olitside datasheel

specificatlons.

Symbaol Parameter Value Unit

Vi Inpul Vollage Vo=5V 1018V 35 v

Vo =24V 40 v
Ryye Thermal Resistance Junction-Cases (TO-220) 5 “CIW
27V Thermal Resistance Junclion-Air (TQ-220) 65 *Ciw

Tapn Cperating Temperatura LM78xx -40 1o +125 G

Range LM78xxA Oto +125
Tsta Sterage Temperature Ranga -65 lo +150 “C

LM78XX/LM78X XA Rav. 1.1

wesew taeehadsemi.oom
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Electrical Characteristics (LM7805)
Rofer to the tast circulls, -40°C < T < 125°C, g = 500mA, ¥, = 10V, C, = 0.1pF, unless olherwise specitied.

Symbol Parameter Condittons Min, Typ. Max. | Unlt
Vo  |OutputVohage Ty = +25°C 4.8 5.0 5.2 v
5MA S g < 1A, P < 15W, 4.75 5.0 5.25
V) =7V io 20V
Regline |Line Asgulationf T =+25°C {Vp =7V 1026V - 4.0 100 my
Vi=8Vlo 12V - 1.6 50.0
Aegload |Load Regulation!'} Ty =+25°C [lg=5mAlo 1.6A - 9.0 100 my
Ip = 250mA to 750mA - 40 500
fa Quiescent Cument Ty =+25°C - 5.0 8.0 mA
alg Quiescent Cuirent Change | I = 5SmAto 1A - 0.03 0.5 mA
V=7V lo 25V - 0.3 13
AVo/AT | Outpul Vollage Driltt2 lg=5mA - 0.8 - myrC
Vi Outpul Noissa Vollage {=10Hz lo 100kHz, T, = +25°C - 42.0 - Wivg
RR |Ripple Rejection? t=120Hz, Vg = BY 10 18¥ 62.0 73.0 - dB
Vprop | Dropout Voltage lg = 1A, T = +25°C - 2.0 - v
fo |Output Resistance® I=1kHz 3 150 - mii
Isc Short Circuit Current V| =35V, Ty = +25°C r 230 - mA,
bk |Peak Cument® T,=+25'C - 22 - A
Notes:

1. Load and fine regulalion are specified at constant junclion femperature. Changes in Vg due Lo healing effects must
be taken into accounl separately. Pulse testing wilh low duty is used.

2. These patameters, allhough guaranteed, are not 100% tested in preduclion.

3 wnw fairchiidsemi,com
LI78X XA M78XXA Rev. 1.1

lorejnBay abel oA RANISOd V] [BUILIAL-¢ YXXBLINT/XXELN
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Phllips Semiconductors Product specification
L

NPN general purpose transistors BC546; BC547
FEATURES PINNING
* Low current (max, 100 mA) PIN DESCRIPTION
s Low vollage (max. 65 V). 1 emilter
2 base
APPLICATIONS 3 collector

¢ General purpose swilching and amplification.

DESCRIPTION 1 ) 3
NPN transistor in a TO-92; SOT54 plastic package. 3 — 2
PNP complements: BC556 and BC557., e —

A2 1

Fig.1  Simplified oulline (TO-92; SOT54)

i

and symbol.
LIMITING VALUES
In accordance with the Absclute Maximum Rating System {IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vecao collector-base vollage open emilter
BCS546 - 80 v
BC547 - 50 v
Veeo collector-emiller voliage open base
BC546 - 85 v
BCb47 - 45 v
Veeso emitter-basa vollage open collector
BCH46 - 6 \'i
BCb47 - 6 v
I collector current (DC) - 100 mA
lom peak colfector current - 200 mh
A o peak base current - 200 mA
P tolal powar dissipalion Tams < 25 °C; note 1 - 500 mw
Teg slorage temperature -65 +150 °C
Ty junction temperature - 150 *C
Tambd aperating ambient iemperature -B65 +150 *C
Note

1. Transistor mounted on an FR4 prinled-circuit board.
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Product specificalion

NPN general purpose transistors

BC546, BC547

THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rinja tharmal resistance from junction to amblant nole 1 0.25 K/mW
Note
1. Transistor mounted on an FR4 printed-cireuit board.
CHARACTERISTICS
Tj= 25 °C unless olherwisa specilied.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
leao collector cut-off currant lg = 0; Veg =30V - - 15 nA
lg=0; Vgp=30V; Tj= 150°C - - 5 pA
leno emitter cut-off current lg=0;Veg =5V - - 100 nA
hee DC current gain le =10 pA; Ve =5V,
BCSAGA seeFlgs 2, 3and 4 = 80 -
BC5468; BG5478 - 150 |-
BC547C - 270 |-
DC current gain le=2mA; Vee=5V,;
BC546A see Figs 2, 3 and 4 10 |180 {220
BC546B; BC5478 200 280 450
BCH47C 420 520 800
BC547 110 - 800
BC548 1o - 450
VeEsar collector-emitter saturation le = 10 mA; 1y = 0.5 mA - a0 250 mv
voltage Ig = 100 MA: I3 = 5 mA . 200|600 [mv
Vassa base-emitier saluration voitage {lc = 10 mA; 13 = 0.5 mA; nole 1 - 700 - mv
Ic = 100 mA; Iz =5 mA; nole 1 - 800 |- vy
Vae base-emitier voliage le = 2mA; Vee =5 V; nole 2 580 660 T00 my
lc=10mA; Ve =5V - - 770 my
C. collector capacitance fe2leg=0; Veg =10V, f=1MHz |~ 15 - pF
Ca amitter capacitance lc=ig=0; Veg = 05V f=1MHz |- 11 - pF
fr fransition frequency lg = 10mA; Ve = 5 V; = 100 MHz | 100 - - MHz
F noise figwe Il =200 pA; Ve =5V, - 2 10 dB
Rg=2K);1=1kHz; B=200Hz
Notes

1. Vagsar decreases by about 1.7 mWK wilh increasing temperature,
2. Vge decreases by aboul 2 mV/K with increasing temperature.
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PNP general purpose transistors

FEATURES

« Low cutrent {max. 100 mA)
* Low vollage (max. 65 V).

APPLICATIONS

« General purpose switching and amplification,

DESCRIPTION

PNP transistor in a TO-92; SOTH plaslic package.

NPN complements: BC546 and BC547.

Product data sheet

BC556; BC557

PINNING
PIN DESCRIPTION
1 emiller
2 base
3 collector
/1 2 3

# == -

Lrarrzaf

1

Fig.1 Simplified outline (TO-92; SOT54)
and symbof.
ORDERING INFORMATION
PACKAGE
TYPE NUMBER
NAME DESCRIPTION VERSION
BC556 S5C-43A plastic single-ended leaded (lhrough hole) package; 3 leads S0OTH5
BC557
LIMITING VALUES
In accordance with the Absolule Maximum Rating System (IEC 60134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veso collector-base voltage open emitter
BC556 - -80 v
BC557 - -50 v
Veeo collector-emiller vollage open base
BCS556 - -85 v
BC557 - —4b v
VEso emilter-base veltage open colleclor - -5 v
I collector current (DC) - -100 mA
Icn peak collector current - -200 mA
fam peak base currant - -200 mA
Pin {otal power dissipation Tamb $25°C - 500 mw
Tsty storage termperature —65 +150 *C
T junction temperature - 150 C
Tamb ambien! temperature -65 +150 *C
2004 Oct 11 2
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Produet dala sheet

PNP general purpose transistors

BC556, BC557

THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rega) thermal resistance fram junclion 1o amblent note 1 250 K
Note
1. Transistor mounted on an FR4 printed-clrcuil board.,
CHARACTERISTICS
Tamp = 25 *C unless olherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Icso collector-base cut-off current Vep=-30V;ie=0A - -1 -15 |nA
Ve =-30V; =0 A, [;=150°C - - —4 pA
leso emifter-base cul-off eurrent Veg=-5V,lc=0V - - -100 | nA
| hee DC current gein lg=-2mA; Vee=-5Y;
BCS556 seeFigs 2, 3and 4 125 |- 475
BCS57 125 |- 800
BCS56A 125 |- 250
BC556B; BC5578 220 |- - |475
BC557C 420 [- 800
Veeeat collector-emitter saturafion lg =-10 mA; Ig = -0.5 mA - ~60 |-300 |mv
voitage Ic=~100 mA; Ig = -5 mA Z -180 |-850 [mv
VBEgeat base-emitter saturation voliage | lg = ~10 mA; Ig = -0.5 mA: note 1 - —750 |- my
le = —100 mA; I = -5 mA; note 1 - -830 (- my
Vae base-emitter voltage Vee=-5Vilc=-2mA;nole 2 —500 |-650 |-750 {mVv
Ve =-5VY, Ic = —10 mA; nole 2 - - -B820 (mV
Co eollector capacitance Ve = -10Vile=l,=0A;f=1MHz |- 3 - pF
Ce emilter capacitance Veg s 08V lc=L=0AFf=1MHz |- 10 - oF
It lransitton frequency Vee=-5Vilpg=s-10mA; T = 100 MHz [ 100 |- - MHz
F nolse figtire Vee = -8V, e = -200 uA; Rg = 2 k€, |- 2 10 a8
f=1kHz B8 =200 Hz
! } Hotes

1. Vggas decreases by about -1.7 mVIK with increasing lemperature.
2. Vpe decreases by about -2 mV7K with increasing temperature.
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