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Landmine Detection Robot
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ABSTRACT

This thesis presents research and development of metal detector for applying to use as

landmine detection robot. The user can control the robot via radio frequency control signal.

When the robot detects the metal object, it will temporary deny the contro! signal from user and

then mark the target area automatically
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i 2005/08/08 17:41:54
CHIm2y @ CHz=2v : T 100us fdiv
Ac 11 ac 11 . (100us/div)

.. NORM:10MS /5

g R I R B

PPl
: . Freq
=Trace?s P-p 800 .O0my -

Lpagy G gMax 4. 86BV
.556kHz : : :
400, 0mv Mih -408.0mv
176.0us : :

Freq 5.682kHz .

=Fjlters =Offset= =Record Length= =Trigger=s
Smoothing : OFF CH1 | ==e==== Main : 1 Mode | AUTO
BW | FULL GHZ @ -—==—== Zoon . 10K Type : EDGE CH2 4
Delay 0.0ns

Hold OFf @ MINIMUM
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Stopped

2005/09/08 17.62:43

o

=Trace2s P-Pp 5,660V

A ded o b

Freq 5.618kHz-  Prod 178.0us

100us /div
C(100us/div)

b o |

o Bk oo o s o e s oo - e

Mak 6.880v . MIp 1.200V

H
£
4

=Filer= effsel= =Record Lenglh= =Triggers
Smoothing | OFF CHT [ =c-waw-a Main . 10K Mode : RUTC
BW  FULL CHZ : n.oov

o

Zoom @ 10K  Type : FDGE CH? £
Delay : 0.0ns
Hold OFf | MINIMUM

31 4.2 pldyannuaaingesuRgnueTENa )

ay

Stopped 3 2005/09/08 17:55:04
e ; CHZ=ZV L T 100us 7div
oC 11 3 (100us /div)
bbb MORMLIMAT (g
Inf :

mTrace?s P-P  240.0m |
i : Freq 71:43kHz:

Mak  6.400V | Mip  6.160V
_Prpd  14;00us ! : :

=Filler= =0ffset=
Smoothing : OFF CH1 i -------
BW @ FULL chz :  oomv

=Record Lenglh= =Trigger=
Main | 10K Mode | AUTC
Zoom © 10K Type . EDGE CH2 £
Delay : 0.0ns
Hold Off :  MINIMUM

51 4.3 pdgananiniesveeildiuntsSeanszuauds
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Stopped X 2005/09/08 17.58:39
g : CHZe2Y ) - : : © 100us /div
Dc 1 - k : ; il iv,
: - : NORM 1DMS /s
s : .
apf i T bt o e et o o ko
=Trace2s P-P  240.0mV Max 6.p80V Min  G.Ga0v
i Freq =--- : Prod = ~au : ]
=Filter= =0ffset= =Record Length= =Triggetr=
amoothing : OFF CHY | -—----- Main : 10K Mode : AUTO
BW I FULL CH2 0.0o0v Zoom | 10K Type . EDGE CH2 4

Delay : 0.0ns
Hold OFF : MINIMUM
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SWi EQU P10
Sw2 EQU PlL.1
SW3 EQU Pl1.2
Sw4 EQU P13
SWS EQU P14
SWE EQU P13
DETECT EQU P34
ORG (0000H

MOV  P3#0FTFH
MOV PL#00H
MAIN: INB  DETECT,$

SETB Swi
SETB SW2
SETB SW3
SETB SwW4
SETB SW5
MOV R1.#3
PD: SETB SWE
ACALL DELAY
CLR SWEL
ACALL DELAY
DJNZ R1,PD
CLR SW1
CLR SW2
CLR SW3
CLR Sw4
CLR SwWs
CHE: INB DETECT MAIN
SETB SW3
ACALL DELAY

CLR SWi



ACALL

ACALL

DELAY:

DELAYI:

END

DINZ
MOV
DINZ
MOV
DINZ
MOV
DINZ
MOV
DINZ
MOV
DINZ
MOV
DINZ
MOV
DINZ
MOV
DINZ
MOV
DINZ
DINZ

RET

DELAY

CHE

MOV R6#125
MOV  R7,#200
R7.$
R7.#200
R7.%
R7.#200
R7.$
R7.#200
R7.$
R7.#200
R7.$
R7.#200
R7.3
R7#200
R7.$
R7#200
R7.3
R7.#200
R7.$
R7.#200
R7.$
R6,DELAY]

37
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satures

Compatible with MCS-51™ Products

2K Bytes of Reprogrammable Flash Memory
— Endurance: 1,000 Write/Erase Cycles

2.7V to 6V Operating Range

Fully Static Operation: 0 Hz to 24 MHz

Two-level Program Memory Lock

128 x 8-bit Internal RAM

15 Programmabile /O Lines

Two 16-bit Timer/Counters

Six Interrupt Sources

Programmable Serial UART Channel

Direct LED Drive Outputs

On-chip Analog Comparator

Low-power Idle and Power-down Modes

escription

ie AT83C2051 is a low-voltage, high-performance CMOS 8-bit microcomputer with
{ bytes of Flash programmable and erasable read only memory (PEROM). The
wice is manufactured using Atmel's high-density nonvolatile memory technology
« is compatible with the industry-standard MCS-51 instruction set. By combining a
rsatile 8-bit CPU with Flash on a monolithic chip, the Atmel AT89C2051 is a power-
microcomputer which provides a highly-flexible and cost-effective solution to many
1bedded control applications.

e AT89C2051 provides the following standard features: 2K bytes of Flash, 128
tes of RAM, 15 {/O lines, two 18-bit timer/counters, a five vector two-level interrupt
chitecture, a full duplex serial port, a precision analcg comparator, on-chip oscillator
id clock circuitry. In addition, the AT89C2051 is designed with static logic for opera-
n down to zero frequency and supports two software selectable power saving
odes. The Idle Mode stops the CPU while allowing the HAM, timer/counters, serial
it and interrupt system to cantinue functioning. The power-down mode saves the
AM contents but freezes the oscillator disabling all other chip functions unti! the next
rdware reset.

in Configuration

PDIP/SCIC
L

RSTAPP |1 20 [ VCC

(RXDyP307]2 190P17

(TXDyP311]3 1BOPR6

XTAL2 714 17[1P15

XTALY O] 5 i61P1.4

{(INTO) PR 28 15[0P1.3

{(INT1) PR3] 7 14P1.2
(TOYP3 4[]8 13 1 P11 (AINT)
(TM)yP3s58 12 [ P1.0 (AINOG)

GND[] 10 13O Pay

AIMEL

Y

8-bit
Microcontroller
with 2K Bytes
Flash

AT89C2051

Rev. 0368E-02/00



lock Diagram

Ve
: RAM ADDR.
GND | REGISTER [+ P FAM FLASH [
x Iy |
o I v \{ |
' A ; A .
: v v v E
: PROGRAM '
- B STACK ADDRESS  (4——~
E REGISTER ACC POINTER REGISTER !
3 ¥ . 4 h 4 |
; 4P BUFFER |4 P |
: T™MP2 TMP1 :
: . PC 1
: ALY INGREMENTER [ % |
: INTERRUPT, SERIAL PORT, |
: ‘ AND TIMER BLOCKS !
1 v J
| A A PROGRAM |, |
: PSW COUNTER ;
: 4
! TIMING 1
: INSTRUCTION ¥ v 4 w
RST B AND « ¥ | NS> W DPTR T
: COMROL | REGISTER 2 A » :
: i L J 4 :
: PORT _ PORT 3 :
: ANALOG LATCH LATCH |
f COMPARATOR " i :
} asc ‘ Y L2 |
: PORT 1 DAIVERS | - »  PORT3DRIVERS L
: AAAAdAdada FAAAAAAA :
. 5 s T i L s S S o\ o 4 A :
T P YYYYVYYVYY ¥YYYYYY ¥
= = P1.0- P17 P3.0 - P3.5 P3.7
.

AT 89/C2 051 s —



s A T89C 2051

in Description

°C
Ipply voltage.

ND
ound.

nt 1

at 1 is an 8-bit bi-irectional I/O port. Port pins P1.2 to
1.7 provide internal pullups. P1.0 and P1.1 require exter-
Il puliups. P1.0 and P1.1 also serve as the positive input
ING) and the negative input (AIN1), respactively, of the
I-chip precision analog comparator. The Port 1 output
iffers can sink 20 mA and can drive LED displays directly.
hen 1s are written to Port 1 pins, they can be used as
wuts. When pins P1.2 to P1.7 are used as inputs and are
ternally pulled low, they will source current (I, ) because
the internal pullups.

rt 1 also receives code data during Flash programming
«d verification.

it 3

1t 3 pins P3.0 to P3.5, P3.7 are seven bi-irectional I/O
1s with internal pullups. P3.6 is hard-wired as an input to
2 output of the on-chip comparator and is not accessible
a general purpose /O pin. The Port 3 output buffers can
1k 20 mA. When 1s are written to Port 3 pins they are
illed high by the internal pullups and can be used as
juts. As inputs, Port 3 pins that are externally being
lled low will source current (l,) because of the pullups.

it 3 also serves the functions of various special features
the AT89C2051 as listed below:

‘ort Pin Alternate Functions

3.0 RXD (serial input port)

31 TXD (serial output port)

3.2 WO (external interrupt 0} N
3.3 INTT (external interrupt 1)

'3.4 TO (timer 0 external input)

3.5 T1 (timer 1 external input) N

irt 3 also receives some control signals for Flash pro-
imming and verification.

T
set input. All I/0 pins are reset to 1s as soon as RST

es high. Holding the RST pin high for two machine
cles while the oscillator is running resets the device.

Each machine cycle takes 12 oscillator or clock cycles.

XTAL1

Input to the inverting oscillator amplifier and input to the
internal clock operating circuit.

XTAL2
Output from the inverting oscillator amplifier.

Oscillator Characteristics

XTAL1 and XTAL2 are the input and output, respectiveiy,
of an inverting amplifier which can be configured for use as
an on-chip oscillator, as shown in Figure 1. Either a quartz
crystal or ceramic resonator may be used. To drive the
device from an external ciock source, XTAL2 should be left
unconnected while XTAL1 is driven as shown in Figure 2.
There are no requirements on the duty cycle of the external
clock signal, since the input to the internal clocking circuitry
is through a divide-by-two flip-flop, but minimum ana maxi-
mum voltage high and low time specifications must be
observed.

Figure 1. Oscillator Connections

c2
| ] XTAL2
c1 1
e ]| @ XTALA
) GND

Note:  C1,C2 =30 pF + 10 pF for Crystals

= 40 pF + 10 pF for Ceramic Rescnalors

Figure 2. External Clock Drive Configuration

NG XTALZ
EXTERNAL
OSCILLATOR XTALY
SIGNAL
GND

ATMEL 3
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Data Sheet

4.5MHz, BiMOS Operational Amplifier with
MOSFET Input/Bipolar Output

The CA3140A and CA3140 are integrated circuit operationa!
amplifiers that combine the advantages of high voltage
PMOS transistors with high voltage bipolar transistors on a
single monclithic chip.

The CA3140A and CA3140 BiMOS operational amplifiers
feature gale protected MOSFET (PMOS) transislors in the
input circuit to provide very high input impedance, very low
input current, and high speed performance. The CA3140A
and CA3140 operate at supply voltage from 4V to 36V
(either single or dual supply). These operational ampiifiers
are iMlernally phase compensated to achieve stable
operation in unity gain foflower operation, and additionally,
have access terminal for a supplementary external capacitor
if additional frequency roll-off is desired. Terminals are also
provided for use in applications requiring input offset voltage
nulling. The use of PMQS field effect transistors in the input
stage results in common mode input voltage capability down
to 0.5V below the negative supply terminal, an important
attribute for single supply applications. The output stage
uses bipolar transistors and includes built-in protection
against damage from load terminal short circuiting to either
supply rail or to ground.

The CA3140A and CA3140 are intended for operation at supply
voltages up to 36V {(+18V),

CA3140, CA3140A

July 11, 2005 FN957.10

Features

MOSFET Input Stage

- Very High input Impedance (Z|y) -1.5T22 (Typ)

- Very Low Input Current (1)) -10pA (Typ) at +15V

- Wide Common Mode Input Voltage Range (V|eR) - Can be
Swung 0.5V Below Negative Supply Voltage Rail

Output Swing Complements Input Common Mode
Range

Directly Replaces Industry Type 741 in Most Applications
Pb-Free Plus Anneal Available (RoHS Compliant)

Applications

Ground-Referenced Single Supply Amplifiers in
Automohile and Portable instrumentation

Sample and Hold Amplifiers

Long Duration Timers/Multivibralors
{useconds-Minutes-Hours)

Photocurrent Instrumentation
Peak Delectors

Active Filters

Comparators

Interface in 5V TTL Systems and Other Low
Supply Voltage Systems

All Standard Operational Amplifier Applications
Function Generators

Tone Controls

Power Supplies

Portable Instruments

Intrusion Alarm Systems

Pinout

CA3140 (PDIP, SOIC)
TOP VIEW

OFFSET r— - 2
NULL STROBE

INV. INPUT E >~|_I] v+
NON-NV. +
INPUT L3 8] output
OFFSET
v- E 5 ] NuLL

7 CAUTION: These devices are sensilive ta electrostatic discharge: fallow progar IC Handling Procedures
1-B88-INTERSIL ar 321-724-7143 | Intersil {and design) is a registerad trademark of Inlarsil Americas Inc
Copyright Harris Cerporation 1998, Capyright Intersil Americas Inc. 2002, 2004, 2005. All Rights Reserved

All other trademarks mentioned are the property of their respactive awners.



CA3140, CA3140A

Absolute Maximum Ratings Thermal Information

DC Supply Voltage {Between V+ and \- Terminals) .. ..., .. 36V Thermat Resistance {Typical, Note 1) 0ya (PCM) 0ye (BCIW)

Differential Mode Input Voltage ...................... . . . BV PDIP Package*. .................. 115 N/A

DCInputVeltage . ............. .. ... ... (V+ +8V) To (V- -0.5\) SOICPackage . .................. 165 N/A

input Terminal Current. .. ............... .. ... . ... . ... 1mA Maximum Junction Temperature (Plastic Package) ..... .. 150°C

Output Short Circuit Duratione: (Note 2) ... ....... ... Indefinite Maximum Storage Temperature Range. ... ... ... -65°C to 160°C
Maximum Lead Temperature (Soldering 10s) .. ... ... .. .. 3000

Cperating Conditions (SOIC - Lead Tips Only)

Temperaluwre Range . . ....................... -56°C 1o 125°C

“Fb-free PDIPs can be used for through hole wave solder process-
ing only. They are not intended for use in Reflow solder processing
applications.

CAUTION: Stresses above those listed i “Absolute Maximum Ratings' may cause permanent damage to the device. This is a stress only rating and cperation of the
device at these or any other conditions above those indicated irt the operational sections of this specification is not implhied.

NOTES:
1. 84 18 measured with the component mounted on a low effective thermal conductivity test board in free air. See Tech Brief TB373 for details
2. Short circuit may be applied to ground or to either supply.

Electrical Specifications  vgppy = 115V, T4 = 25°C

o  TYPICAL VALUES

% PARAMETER SYMBOL TEST CONDITIONS CA3;|407: CA3140A  UNITS

i Input Offset Voltage Adjustment Resistor Typical Value of Resistor ' 4.7 I 18 ‘ ({9]
Between Terminals 4 and Sor4 and 1 to
Adjust Max Vo
Iﬁput Re-;-s"i-stance - 7/ e R, : 7 4~ = 71.5 \ | 1.57 - T
out cé;f;nanc'em S . I (;F v e s 2 M- . — . -\ 4.._ ; p,F,
Qutput Resistance P o Ro  / A\ 2/ (A 60 e 60 ' Q
Equivalent Wideband Input Noise Voltage | ey BW= 140kHz,Rg = IMQ " 48 48 v
(See Figure 27) ‘
Equivalent Input Naise Voltage (Sec Figure 38) | ey Rg=1000 f=1kHz | 40 40 avids
f=10kHz 12 12 avARz
ShoirtWCirr:L-Ji{C.I.urrentr td Oppos;._ite Supplyr i |OM+ - 3 -SOL-H‘CE e 40 o 40 o mA
N ANy WA J e T ma
Ga;i-n-Bar';d;.vidth Pro_duct. (SereﬂFirgureS 6_36) » 14 fr ¢ A A 4.5 0 45 MHz
SlewRate, (See Figure 31y | SR IS S e M) s T e
Sink Current From Terminal 8 To Terminat 416~ | ' = (B 7Y ~ Xl 20 o
Swing Output Low
Transient Respaonse (See Figure 28) " R = 2k2 Rise Time - b.og 0.08 us
0S Gt = 100pF Overshoot 10 10 ‘ %ﬁ#
Settling Time at jl-OVp_p, {See Figure 5) ig RL = 2kQ) Ta 1mV 4.5 45 ©uS
Scln_nag:eogglfl:ower To 10mV _ 1.4 14 Hs

zlectrical Specifications  For Equipment Design, at Vgyppyy = £15V, Tp = 25°C, Unless Otherwise Specified

CA3140 CA3140A
PARAMETER SYMBOL  MIN TYP MAX . MIN  TYP MAX  UNITS
Input Offset Voltage Vol - 5 15 - 5 2 ) 5 i n_1V
nput Offset Current | ol - a5 30 - T os 20 ;__F’A_‘
mputCurent D S w0 s LT 40 pA
T
3 intersil Jul; :?5270;(5)



CA3140, CA3140A

Electrlcal SpeCIflcatIOnS Far Equment DeS|gn at Vsuppl_y = +15V TA 25°C Unless Othervwse Specmed (Contlnued)

| CA3140 CA3140A
i PARAMETER SYMBOL  MIN TYP MAX MIN TYP MAX - UNITS
' Large Signai Voitage Gain (Note 3} AgL 20 100 - 20 100 - KM
i (See Figures 6, 29} B"S ‘ ) 10'(']' T VBS S 10677 - 4B :
{ Common Mode Rejection Ratio | cMRR . 32 20 - 32 30 v
{See Figure 34) : - - 9(_) R 70 — g(r]' ______ ] "
| Ccmmon Mode Input Voltage Range (See Flg_ure 8)7 B V|(;R - -15 15 S5ta +12 5 ﬁ o -1; ) -15 5 to +12 5 12” _V
Pawer-Supply Rejection Ratio., | PsRR ; 100 S s - 100 150 v
| AV|ofAVg (See Figure 36) ?8 e BO - __....76 - é_o e dl,a,,,,,,
MexOupotVoltage (Note 4) | voyr  s12 a3 L e T s LT
! (See Figures 2, 8) B VOM' 14 D _144 ) . “ 14 o ;14‘4 v ) i Y
: Supplg(-.'_)urrentr(See- ;:;gure 32) a T |+ ‘ & — 4 V B ﬁ.’ - 7 4 6777 mA
Device Dlsslpatlon - B . R -PD . - i 7120 180 . 120 o 180 K mW
! In})ut C;ff_se! Vcltage Temperature Dr|ﬁ 4 ;\V,&'AT - \ ] 8 - - o 6 - uV!“C
NOTES o - a5 7 . i - 7 .
3. AtV = 26Vp p, +12V, -14V and Ry = 2k,
4. ALR[ = 2ki).
Electrical Specifications  For Design Guidance At V+ = 5V \- = DV, Ty = 25°C
DN/ A v v i W TYP!CAI.. VALUES
PARAMETER | SYMBOL  CA3140  CA3140A  UNITS
Input Offset Vollage Vol 5 ‘ 2 mv
Input Offset Current N | [ — — V A "|7r|'0| 0.1 = 041 o pA :
InpulCurrent 1 D = — ANA Iy 7 2 — 3 B 2 _p.A
Input Resistance o | ! R, 1 1 TQ
Large Signal Vollage Gain (See Figures 6, 20) T IAGL 100 100 Y
00 100 a8
Common Mode Rejection Ratio ) 2 '~ _CMRR 7 & {3 Vv
o E ~—( £/ - EREES
Cornrno_r;I-VI-ode lnput Voltage Range (See Flgure?)_- : ) — - V|C;q : [ -0.7577 "/ -0.5 o . \; -
26 ' 2.6 v
Power Supply I_?ejection Ratio ' P3SRR 100 100 Y -
AVigiVs 80 | 80 a8
Maximum Output Valtage (See Figures 2, 8) T vomt 3 _ 3 )
S — 0.13 ' 0.13 v
Maximurm Output Current: . éouree lom* 10 10 mA
Elek ‘ 'OM' 1 ‘ 1 mA
Slew Rate (See Figure 31) ' ’ SR 7 : 7 Vs
Gain-Bandwidth Product (See F|gure 30) fr 37 37 MHz
Supply Current (See Figure 32) S I e 15 ma
Device Dissipation T Py s 8 T w
:ﬂnk Currehtﬂfrom Termmal 8 to Termmal 4.t0_5_‘m}lg Output Low 200 o N 200 o pA .
4 | _intersil FN57.10
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Philips Semiconductors

Product specification

e

High-speed diodes

1N4148; 1N4448

FEATURES

s Hermetically sealed leaded glass SOD27 (DO-35)
package

* High switching speed: max. 4 ns
+ General application
« Continuous reverse voltage: max. 100 V

Repetitive peak reverse voltage: max. 100 V

Repetitive peak forward current: max. 450 mA.

The diodes are type branded.

Fig.1 Simplified outline (SOD27; DO-35) and

MAM245

APPLICATIONS
symbol.
« High-speed switching.
DESCRIPTION
The 1N4148 and 1N4448 are high-speed switching diodes ~ MARKING
fabricated in planar technology, and encapsulated in TYPE NUMBER MARKING CODE
hermetically sealed leaded glass SOD27 (DO-35) -
1N4448 1N4448
ORDERING INFORMATION
PACKAGE
TYPE NUMBER
NAME DESCRIPTION VERSION
TN4148 - hermetically sealed glass package; axial leaded; 2 leads 50D27
1N4448

2004 Aug 10




Philips Semiconductors

Product specification

High-speed diodes

1N4148; 1N4448

LIMITING VALUES
In accordance with the Ahbsolute Maximum Rating System (IEC 50134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
VRaM repetitive peak reverse voltage - 100 v
VR continuous reverse voltage - 100 v
I continuous forward current see Fig.2; note 1 - 200 mA
IFRM repetitive peak forward current - 450 mA
lesm non-repetitive peak forward current | square wave, T; = 25 °C prior to
surge; see Fig.4
t=1us - 4 A
t=1ms - 1 A
t=1s - 0.5 A
Piat total power dissipation Tams = 25 °C; note 1 - 500 mwy
Tetg storage temperature -65 +200 °C
T, junction temperature - 200 °C
Note
1. Device mounted on an FR4 printed-circuit board; lead length 10 mm.
ELECTRICAL CHARACTERISTICS
Tj = 25 °C uniess otherwise specified.
SYMBOL PARAMETER CONDITIONS MiIN. MAX. UNIT
Vi forward voltage see Fig.3
1N4148 =10 mA - 1 vV
TN4448 [ =5mA 0.62 0.72 vV
I =100 mA - 1 v
Iz reverse current Vr =20V, see Fig.5 25 nA
Ve =20V, T; =160 °C; see Fig.5 |- 50 HA
Ip reverse current; TN4448 Vr =20V, T;=100 °C; see Fig.5 |- 3 LA
Cq diode capacitance f=1MHz; Vg = 0 V; see Fig.6 - 4 pF
tre reverse recovery time when switched from I = 10 mAto |~ 4 ns
Ir =680 mA; R =100 &;
measured at Ig = 1 mA; see Fig.7
Ve forward recovery voltage when switched from [ =50 mA,; |- 25 v
ty =20 ns; see Fig.8
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rinj-tp) thermal resistance from junction to tie-point | lead length 10 mm 240 KW
Rinij-a) thermal resistance from junction to ambient | lead length 10 mm; note 1 350 KW
Note

1. Device mounted on a printed-circuit board without metallization pad.

2004 Aug 10




I
FAIRCHILD

SEMICONDUCTAR®

PNP General Purpose Amplifier
= This device is deisgned for use as general purpose ampilifiers and

switches requiring collector currents to 300mA.
» Sourced from process 68.

BC214L

Absolute Maximum Ratings* 1,=25:C unless otherwise noted

TO-92

1. Emitter 2. Collector 3. Base

Symbol Parameter Value Units
Vceo Collector-Emitter Voltage -30 A
Vero Collector-Base Voltage -45 v
Vepo Emitier-Base Voltage -5.0 v
Ic Collector Current (DC)- - Continuous -500 mA
Ty Tara Operating and Storage Junction Temperature Range -65~ 150 °C

* These ratings are imiting valuas above which the serviceabilty of any semicenductor device may be impaired.
NOTES:
1) These ralings are based on a maximum junction tamperature of 150 degrees C.
2) These are steady state [imits. Tha factery shoukd be consulted on applicatians involving pulsed or low duty cycle operations
Electrical Characteristics 7,=25-C uniess otherwise noted
Symbol | Parameter Test Condition [ Min. | Max. | Unis
Off Characteristics
VisricED Collector-Emitter Voltage lc=-2mA. lg=0 -30 v
ViBRICBO Collector-Base Voltage lc=-10pA =0 -45 v
V(BRIEBO Emitter-Base Voltage lg=-10pA, I =0 -5.0 A%
lego Collector Cut-off Current Veg =-30V, Ig =0 -15 nA
lego Emitter Cut-off Current Veg =4V, i =0 -15 nA
(n Characteristics *
heg DC Current Gain Vep =-5V, I =-10pA 100
Ve = -8V, I =-2mA 140 400
Vee = -5V, I = -100mA 120
Vce(sat) Collector-Emitter Saturation Voltage le=-10mA, Ig = -0.5mA -0.25 Y
lc =-100mA, Ig = -5mA -0.6
Vpe(sat) Base-Emitter Saturation Voltage Ig =-100mA, Ig = -5mA -11 v
Vgelon) Base-Emitter On Voltage Vee = -5V, Ic = -2mA -0.86 072 vV
Small Signal Characteristics
fr Current gain Bandwidth Product Ve = -5V, I =-10mA 200 MHz
f=100MHz
NF Noise Figure Vee = -5V, I = -200pA 2.0 dB
Rg = 2k}, f = 15.7KHz
hye Small Signal Current Gain o =-2mA, Vg = -5V 140
f=1KHz
Cop Output Capacitance Vep = -10V, f= IMHz 10 pF

* Pulse Test: Pulse Width < 300us, Duty Cycle < 2 0%

©2003 Farchild Semicanductor Comoration

Rev A Cctober 2003

1208



Thermal Characteristics 7,=25°C uniess otherwise noted

Symbol Parameter Max. Units
Po Total Device Dissipation 625 mwW
Derate above 25°C 50 mW/°C
RoJe Thermal Resistance, Junction to Case 833 "CANV
Raua Thermal Resistance, Junction to Ambient 200 G

L

D003 Fairchild Semiconductor Carporation

Rev A_Qctcber 2001

1viedO8



BC546 THRU BC549

Small Signal Transistors (NPN)

T0-92
181 (4 5)

142 {3.5)

181 (4.6)

02 (125 |

__min._49

max £ .022 {0.55)

098 (2.5}

C.“- E

B

Dimensions in inches and (milfimelers)

+

+

FEATURES

NPN Silicon Epitaxial Planar Transistors

These transistors are subdivided into three groups
A, B and C according to their current gain. The type
BC546 is available in groups A and B, how-

ever, the types BC547 and BC548 can be
supplied in all three groups. The BC549 is a
low-noise type and available in groups B and

C. As complementary types, the PNP transis-
tors BC556 ... BC559 are recommended.

On special request, these transistors are also
manufactured in the pin configuration TO-18.

MECHANICAL DATA

Case: TO-92 Plastic Package
Weight: approx. 0.18 g

MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

‘ings at 25 °C ambient temperature unless otherwise specified

Collector-Base Voltage

Cotlector—E mltter Voltage

Collector-Emitter Voltage

Emitter-Base Voltage

Cottector Current

Peak Cotlector Current
F’eak Base Current

Peak Emltter Current

Power Dlssmatron at Tamb = 25 °C

Junctron Temperature

Storage Temperature Range

a8

8C546

BC547
BC548, BC549

BC546

BC547
BC548, BC549

BC546
BC547
BC548, BC549

BC546, BC547
BC548, BC549

Symbol Value Unit
Vceo 80 Y
Veeo 50 vV
o 80 oy
Vees 50 Vv
VcEs 30 v
Veeo | 65 Vv
Veeo 45 v
Vceo 30 vV
VEBO 5 Y
I 100 mA
lcm 200 mA
IBMm 200 mA
g 200 mA
Piot 500" mw
T; 150 °C
Ts —65 to +150 °C

N Valld provrded that Ieads are kept at amblent temperature ata drstance of 2 mm from case

[\ GENERAL _
=6: SEMICONDUCTOR



BC546 THRU BC549

ELECTRICAL CHARACTERISTICS

h-Parameters at Veg =5V, Ig = 2 mA,
f=1kHz,
Small Signal Current Gain
Current Gain Group A
B

c
Input Impedance  Current Gain Group A
B
Cc
Output Admittance Current Gain Group A
B
Cc

Reverse Voltage Transfer Ratio
Current Gain Group A
B

Cc

Ij(iuculjrrent Gain
at Ve =5V, Ic = 10pA
Current Gain Group A

atVeg =5V lc=2mA
Current Gain Group

atVee =5V, e = 100 mA
Current Gain Group

Ome Om> OW

Therméieresistance Junction to Ambient Air
Collector Saturation Voltage

atlc =10 mA, Ig = 0.5 mA

atlg =100 mA, Ig =5 mA

Base Saturation Voltage
atle=10mA, Ig = 0.5 mA
atlec =100 mA, Ig =5 mA

Base-Emifter Voltage
AV =5V Ig=2mA
atVep =5V, I = 10 mA

Collector-Emitter Cutoff Current

atVee =80V BC546
atVep =50V BC547
atVee = 30V BC548, BC549
atVep =80V, Tj=125 °’C BC546
atVgg =50V, T;j=125°C BC547

' Valid provided that leads are kept al ambient temperature at a distance of 2 mm from case

Symbol

hre
hre
hre

hre
hre
hre

hee
hre
hrg

RinJa

VCEsat
VCEsat

VBEsat
VBEsat

Vee
VBE

IceEs
lces
lces

Ices
lceS

Min.

110
200
420

©

Typ. Max. Unit
220 - -
330 - -
600 - -
2.7 4.5 kQ
4.5 8.5 kQ2
8.7 15 kQ
18 30 us
30 60 us
60 110 nS
15104 - -
210 - -
3-10° - -
g0 - -
150 - -
270 - -
180 220 -
290 450 -
500 800 -
120 - -
200 — -
400 z -
- 250" KW
80 200 mv
200 600 mvy
700 - mvy
00 - mv
660 700 my
- 720 my
0.2 15 nA
0.2 15 nA
0.2 15 nA
- 4 pA
- 4 pA
(GENERAL

SEMICONDUCTOR



BC546 THRU BC549

ELECTRICAL CHARACTERISTICS

tings at 25 °C ambient temperature uniess otherwise specified

atVee =30V, Tj=125°C BC548, BC549

Gain-Bandwidth Product
atVeg =5V Ic =10 mA, f = 100 MHz

Collector-Base Capacitance

atVeg =10V, f= 1 MHz

Emitter-Base Capacitance

at Veg = 0.5V, f = 1 MHz

Noise Figure

atVeg =5V Ig = 200 pA, Rg = 2 ke,

f=1kHz, Af = 200 Hz BC546, BC547
BC548
BC549

atVeg =5 V. lg = 200 uA, Rg = 2kQ,
f=30...15000 Hz BC549

Ices

fr

Cceo

Cero

Symbol

Min.

" Typ Max : Unit
- 4 pA
4 LA

300 - MHz
35 6 oF
9 - - pF

; ;

2 10 dB
1.2 4 dB

14 4 dB

RATINGS AND CHARACTERISTIC CURVES BC546 THRU BC549

mw
500

200

100

Admissible power dissipation
versus temperature

Vaiid provided that leads are kept at amblent
temperature at a distance of 2 mm from case

\
\
\\
\
\
\
\

ftna

Puise thermal resistance
versus pulse duration

Valid provided that leads are kept al ambient
temperature al a distance of 2 mm from case

BC546..BC549

[, GENERAL ]
:6 SEMICONDUCTOR
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