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Abstract

This thesis presents temperature control of aquarium water. This project arose from the
idea that omamental fish have been popular, bolh for hobby and commercial purposes.
However, Thailand climate may not be suitable for some kinds of imported omamental fish.
Therefore, water temperature should be regulated by means of lemperature control devices such
as a ventilator for reducing and a heater for raising the temperature. However, the
aforementioned devices can only adjust but cannot control the temperature. This project presents
control of aquarium water (emperature in a desired temperature range. Hereby, a microcontroller
reads the water emperature via a DS18S20 and compares it with a user-defined value, and
subsequently switches on the ventilator or the heater. The temperature controller developed in
this project can be adapled to a wide power range, so a proper size of the venlilators as well as
the heaters can be selected for each aquarium. Apart from being useful to the fish health and
colour, this controller can be applied to aquatic plants and other species of aqualic animals as

well as can support fish breeding.
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200 218 21.5 225 manwiou
210 21.8 21.5 225 Mmanuieu
220 21.8 21.5 22.5 Marmiou
230 21.8 2 22.5 nanuiou
240 21.8 22 2.5 wmanuieu
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Onewire

flag

busy
ds1820_error
champchk_1
champchk_2
dsp1

dsp?

dsp3

set_sw

up_sw
down_sw
coolwork
hotwork
onewire_data
temp

temph

onewire cut
dsp1_BUFFER
dsp2 BUFFER
dsp3_5orD
dsp1_buffer_set
dsp2_buffer_set
dsp3 buffer_set
temp_set
femp_set_2
dsp2_buffer_acc
dsp3_buffer_acc
champ
champ_2
workdata

temp work_1
temp_work_2
temp_waork_ans
lemp_work_acc
temp_work_relay
champchk

bit
equ
bit
bit
bit
bit
bit
bit
bit
bit
bit
bit
bit
bit
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
eqgu
equ
equ
equ
equ
equ
equ
equ
equ
equ
ORG
mov
mov

P2.7
02FH
flag.0
flag.1
flag.2
flag.3
p1.1
p.1.2
p1.3
p3.0
p3.1
p3.2
p2.1
p2.2
032H
033H
034H
035H
036H
037H
038H
039H
040H
041H
042H
043H
044H
045H
046H
047H
048H
049H
050H
051H
052H
053H
054H
0000H
p0,#00000000B

dsp1_buffer_set #2
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Main:

data_invalid;

champsw:
data_valid:

mov
mov
mov
mov
clr
cir
clr
clr
cir
acall
ib
acall
jb
mov
acall
cjne
clr
mov
mov
acall
selb
cir
mov
mov
acall
setb
clr
mov
mov
setb
acall
setb
ajmp
ajmp
mov
clr
rrc
jc
mov
ajmp

dsp3_buffer_set #0
dsp2_buffer_acc,#1
dsp3 buffer_acc,#0
champ_2,#0
up_sw

down_sw

set_sw
champchk_1
champchk_2
ds1820_temp_rd
sel_sw,champsw
work
ds1820_error,data_invalid
a,#0aaH

work
atemp,dala_valid
dsp1
a,#dsp_numx

p0,a

delay_10ms

dsp1

dsp2
a,#dsp_numx

p0,a

delay_10ms

dsp?2

dsp3
a#dsp_numx

p0,a

p0.0

delay_10ms

dsp3

main

champ_sw

atemp

c

a

five

dsp3_50r0,#0
show
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show:

show 1:

ds1820_temp_rd:

ajmp
mov
mov
div
mov
mov
mov
mov
movec
mov
clr
acall
setb
mov
mov
move
mov
selb
clr
acall
selb
mov
mov
movc
mov
clr
acall
selb
dinz
ajmp
cir
acall
acall
mov
acall
mov
acall
selb
acall
acall

45

show

4 #5

b,#10

ab
dspi_buffer,a
dsp2_bhuffer,b
a,dsp1_buffer
dptr.#dsp_num0
a@a+dptr

p0.a

dsp1
delay_750us
dsp1
a,dsp2_buffer
dptr,#dsp_num0
a,@a+dptr

p0,a

pO.7

dsp?2
delay_750us
dsp2
a,dsp3_50r0
dptr,#dsp_numQ
a,@a+dptr

p0.a

dsp3
delay_750us
dsp3

r4,show_1

main
ds1820_error
¢ds1820_rst
ds1820_pres
onewire_data #0CCH
ds1820 wr
onewire_data,#044H
ds1820_wr
onewire
delay_750us
ds1820 _rst



ds1820_temp_clr:

ds1820_temp_exit:

ds1820 rd;

ds1820_rd_loop:

ds1820_wr:

ds1820_wr_loop:

ds1820 wr I

ds1820_wr_nx:

mov
acall
mov
acall
acall
mov
acall
mov
acall
acall
ret
mov
cir
clr
nop
setb
nop
nop
mov
acall
e
djnz
mov
rel
mov
mov
rrc
jnc
clr
nop
nop
setb
acall
ajmp
clr
acall
setb
nop
nop
djnz

46

onewire_data,#0CCH
ds1820_wr
onewire_data,#0BEH
ds1820_wr
ds1820_rd
temp,onewire_data
ds1820_rd
temph,onewire_data
ds1820_rst
ds1820_pres

onewire _cut #8
a
onewire

onewire

c,onewire

onewire_delay

a
onewire_cut,ds1820_rd_loop
onewire_data,a

onewire_cut,#8
a,onewire data
a

ds1820_wr_t
onewire

onewire
onewire_delay
ds1820_wr_nx
onewire
onewire_delay
onewire

onewire_cut,ds1820_wr_loop



ds1820_rst:

ds1820_pres:

ds1820_pres_1;

dst1820_pres_2:
ds1820_pres_3:

ds1820 pres_4:

loop:

champ_sw:

sw_mode:

sw_mode_1:

keypressed_2:

keypressed_3:

onewire
delay_750us
onewire
onewire_cut,#11
onewire_cut,$

onewire_cut,#55
onewire,ds1820_pres_2
onewire_cut,ds1820_pres_1
ds1820_error

onewire_cul,#55
onewire,ds1820_pres_4
onewire_cut,ds1820_pres_3
ds1820_error

onewire

onewire_delay

busy

champ,#0

main
delay_10ms

set sw,sw mode
champ_sw
a,champ
a,#0,sw_mode_1
a,#1

a,champ
hotwork
coolwork
champchk_2
champchk_1
setmode
a#1loop

a2

a,champ
selmocde?
up_sw,upmode
keypressed_2
down_sw,downmode
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setmode:
setmode 1;

upmode:

upmode_1:

mov
mov
mov
movc
mov
cir
acall
selb
mov
mov
move
mov
setb
clr
acall
setb
mov
mov
movc
maov
clr
acall
setb

djnz
acall
ajmp
mov
cjne
mov
ajmp
mov
mov
mov
mul
add
add
mov

r4 #06DH
a,dspi_buffer_set
dptr,#dsp_numO
a,@a+dptr

p0,a

dsp1

delay_750us

dspi
a,dsp2_buffer_set
dptr #dsp_num0
a,@a+dpftr

p0,a

p0.7

dsp2

delay_750us

dsp?
a,asp3_buffer_set
dptr,#dsp_num0
a,@a+dptr

p0.,a

dsp3

delay_750us

dsp3
up_sw,keypressed_2
down_sw,keypressed_3
set_sw,champ_sw
r4,selmode 1
delay_100ms
setmode_1
a,dsp3_buffer_set
a,#0,upmaode_1
dsp3_buffer_set,#5
upmode_2
dsp3_buffer_set #0
a,dsp1_buifer_set
b,#10

ab
a,dsp2_buffer_set
am

b,#10
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upmode_2:

downmode;

downmode 1:

downmode 2:

champd_j:
setmode?:
setmode?_1:

mov
mov
acall
jnb
ajmp
mov
cjine
mov
ajmp
mov
mov
mov
mui
add
dec
mov
div
moy
mov
acall
inb
ajmp
amp
mov
maov
mov
movc
mov
setb
clr
acall
setb
mov
mov
movc
mov
clr
acall
setb
jb

dsp1_buffer_set,a
dsp2_buffer_set,b
delay_10ms
up_sw,setmode
upmode_2
a,asp3_buffer_set
a,#5,downmode_1
dsp3_buifer_set,#0
downmode_2
dsp3_bulfer_set #5
a,dsp1_buffer_set
b,#10

ab
a,dsp2_buffer_set
a

b#10

ab

dsp1_buffer set.a
dsp2_buffer_set,b
delay_10ms
down_sw,champd_j
downmode_2
setmode

r4 #06DH
a,dsp2_buffer_acc
dptr,#dsp_numQ
a,@a+dpfr

p0,a

p0.7

dsp2
delay_750us

dsp?
a,dsp3_buffer_acc
dptr,#dsp_num0O
a@at+dptr

pO,a |

dsp3
delay_fr50us

dsp3
up_sw,upmode?
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champ_j:
upmode?2:

upmode2_1.

upmode?2_2:

upmode?_3;

onewire_delay:
onewire_delay_1:

delay_1s:
delay_1s_1:

delay_100ms:
delay_100ms_1:

delay_10ms:
delay_10ms_1.

djnz
acall
ajmp
ajmp
acall
jnb
ajmp
xch
cjne
mov
mov
mov
xch
ajmp
cine
mov
mov
mov
xch
ajmp
mov
mov
mov
xch
ajmp
mov
nop
nop
djnz
rel
mov
acall
djinz
ret
mov
acali
djnz

mov
mov

rd,setmode?_1
delay_100ms
setmode?_1
champ_sw
delay_10ms
up_sw,upmode2_1
upmode?2
a,champ_2
a#upmode?Z_2
a#l
dsp?_buffer_acc,#1
dsp3_buffer_acc,#0
a,champ_2
setmode?
a#1.upmodeZ_3

a i’
dspZ_buffer_acc,#1
dsp3_buffer_acc,#5
a,champ_2
setmode?

a#0
dspZ_buffer_acc #2
dsp3_buffer_acc,#0
a,champ_2
setmode?

r6,#012H

ré,ocnewire_delay_1

£5,#100
delay_10ms
rb,delay_1s_1

5, #50
delay_10ms
r5,delay_100ms_1
ret

r7,#010

r6,#0EGH



delay_750us:

delay 750us_2:

work:

gotochamp_j3:
gotowork_5;
gotowaork:

work_1:

maore:

nop
dinz
djnz

mov
nop
djnz
ret
jb

ib
ajmp
ajmp
ajmp
mov
mov
mul
add
mov
mov
mov
mul
add
mov
mov
mov
mul
add
mov
mov
clr
cine
clr
clr
ajmp
ic
mov
mov
subb
mov
mul
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r6,delay_10ms_2
r/.delay 10ms_1
ret

16,4229

6,detay_750us_2

champchk_1,gotowork_5
champchk_2,gotowork_5
gotowork

champ_j3

work_5
a,dsp2_buffer_acc
D,#10

ab
a,dsp3_buffer_acc
temp_work_acc,a
a,dsp1_buffer_set
b#10

ab
a,dsp2_bulfer_set
femp_work_1,a
a,dsp1i_buffer
b#10

ab

a,dsp2_buffer
temp_work_2,a
atemp_work_1

c
a,temp_work_2,more
coolwork

hotwork

champ_j3

less
temp_work_relay,#1
atemp_work_1
a,temp_work_2
b,#10

ab
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mov a,dsp3_buffer_set
cjne a,dsp3_5o0r0,more_fess
ajmp work_2

more_more: ijc more_less
mov a.temp_work_ans
add a#h
mov temp_work_ans,a
ajmp work_2

more_less; clr c
mov atemp_work_ans
subb a.#5
mov temp_work ans,a
ajmp Wwork_2

less: clr C
mov temp_work_relay,#2
mov a,temp_work_2
subb a,temp_work_1
mov b.#10
mul ab
mov temp_work_ans,a
mov a,dsp3_5o0r0
cine a,dsp3_buffer set,less_more
ajmp work_2

less_more: jc less_less
mov atemp_work_ans
add aHb
mov temp_work_ans,a
ajmp work_2

less_less: clr c
mov a,lemp_work_ans
subb afs
mov temp_work_ans,a
ajmp wark_2

work_2: mov a,temp_work_ans
cjne a,temp_work_acc,work_3
aimp work_relay

work_3: jc work_4
ajmp work_relay

work_4: ajmp champ_j3

work_relay: mov a,temp_work_relay



work_hotwork:

work 5:

champ_j3;
;segment

dsp_numa:
dsp_num;
dsp_num?;
dsp_numa3:
dsp_num4:
dsp_numy:
dsp_numeo:
dsp_numy:
dsp_num8:
dsp_nhum9:
dsp_numx;

end

clr
clr
setb
setb
ajmp
clr
clr
setb
setb
ajmp
mov
cjne
mov
cjne
mov
cijne
cir
clr
clr
clr
ret

db
db
db
db
db
db
db
db
db
db
db

hotwork

champchk_1

coolwork

champchk_2

champ_j3

coolwork

champchk_2

hotwork

champchk_1

champ_j3
a,dsp1_buffer_set
a,dsp1_BUFFER,champ_j3
a,dsp2_buffer_set
a,dsp?2_BUFFER,champ_j3
a,dsp3_buffer_set
a,dsp3_bor0,champ_j3
hotwork

coolwork

champchk_2

champchk_1

00111111B
000001108
01011011B
010011118B
011001108
01101101B
01111101B
000001118
011111118
01101111B
01000000B
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DS18S20

G RALLAS MAXILM High-Precision
1-Wire Digital Thermometer

FEATURES PIN CONFIGURATIONS

Unique 1-Wire® Interface Requires Only One
Port Pin for Communication

= T[ach Device has a Unique 64-Bit Serial Code
Stored in an On-Board ROM

=  Multidrop Capability Simplifies Distributed
Temperalure Sensing Applications

*  Requires No External Components

* Can Be Powered from Data Line. Power
Supply Range is 3.0V to 5.5V

»  Measures Temperalures from -55°C to
+125°C {-67°F ta +257°F)

*  +0.5°C Accuracy from -10°C to +85°C J
s 9-Bil Thermomeier Resolution L L
. ) El g g S0 (150 mils)
Converls Temperature in .750ms {max) 50> {D5185202)
= User-Definable Nonvolatile (NV) Alarm
Sellings
= Alarmi Search Command Identities and
Addresses Devices Whose Temperature is
Outside Programmed Limits (Temperature (BOTTOM VIEW)
Alarm Condilion) TO-92
= Applications Include Thermostatic Controls, (D518820)

Industrial Systems, Consumer Producis,
Thermometers, or Any Therntally Sensitive
System

DESCRIPTION

The DS18520 digital thermometer provides 9-bil Celsius temperature measurements and has an alarm
function with nonvolatile user-programmable upper and lower trigger points. The DS18520
communicales over a |-Wire bus thal by definition requires only onc daia line (and ground) for
communication with a central microprocessor. It has an operating (emperature range of -55°C to +125°C
and is accurate to 20.5°C over the range of —10°C to +85°C. lu addition, the DS18820 can derive power
directly from the data line (“parasite power"), eliminating the need for an extemal power suppty.

Each DS18520 has a unique 64-bit seriat code, which allows multiple DS18520s to function on the same
1-Wire bus, Thus, it is simple to use one microprocessor lo control many DS18520s distributed over a
large area. Applications that can benefit from this feature include HVAC environmemal controls,
temperalure moniloring syslems inside buildings, equipment, or machinery, and process monitoring and
control syslems.

1-Wire is 8 registered Irademark of Maxim integrated Products, inc.
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ORDERING INFORMATION

PART TEMP RANGE PIN-PACKAGE
DS18820 —55°C 1o +125°C 3TO-92
DS18520+ —~55°C 1o +125°C 3T0O-92
DS18S20/T&R =55°C 10 +125°C 3 TO-92 {2000 Piece)
DS18820+T&R =55°C 10 +125°C 3 TO-92 (2000 Piece)
DS18520-SL/T&R —55°Cto +125°C 3 TO-92 (2000 Piece)*
DS18520-SLAT&R —55°Cto +125°C 3 TO-92 (2000 Piece)*
DS18520Z -55°C to +125°C 8 350
DS185207+ =55°C to +125°C 8 S0
DS18S20Z/T&R —55°C lo +125°C 8 SO (2500 Piece)
DS18820Z+T&R —55°C 1o +125°C 8 SO {2500 Piece)

+Danclas a lead(Ph)-froe/RoHS-compliant package. A “+" appears on the top mark of lead{Pb}-free packages,

T&R = Tape and reel.

*T0O-92 packages in lape and reel can be ordered with straighl or formed leads. Choose “SL.™ for straight leads. Bulk TO-92 orders are straght
leads onfy.

PIN DESCRIPTION

PIN
NAME FUNCTION
TO-92 SO

1 5 GND Ground
Data Input/Quiput. Open-drain |-Wire interface pin. Also provides

2 4 DQ power lo lhe device when used in parasile power mode (see the
Powering the DS18520 section.)
Optional Vpp. Vipp must be grounded [or operation in parasile

3 3 Vop
power mode.

- - b 2’86’ 7 N.C No Conneclion

OVERVIEW

Figure | shows a block diagram of the DS18S20, and pin descriplions are given in the Pin Description
1able. The 64-bit ROM stores the device’s unique serial code. The scratchpad memory contains the 2-byte
temperature register that stores the digital output from the (emperature sensor. In addition, the scratehpad
provides access to the 1-byte upper and lower alarm trigger registers (Ty and T.). The Ty and T registers
are nonvolatile (EEPROM), so they will retain data when the device is powered down.,

The DS18820 uses Maxim’s exclusive [-Wire bus protocol that implements bus communication using
one control signal. The control line requires a weak pullup resistor since all devices are linked te the bus
via a 3-slate or open-drain port (lthe DQ pin in lhe case of the DS18520). In this bus system, Lhe
microprocessor (the master device) identifies and addresses devices on the bus using each device’s unique
64-bit code. Because each device has a unique code, the number of devices thal can be addressed on one
bus is virually unlimited. The [-Wire bus protocol, including detailed explanations ol the comimands and
“time slots,” is covered in the /-Wire Bus System seclion.

Another feature of the DS18520 is Lhe ability to operate without an external power supply. Power is
instead supplied Lhrough the 1-Wire pullup resistor via the D) pin when the bus is high. The high bus
signal also charges an inlernal capacilor (Cpp), which then supplies power to Lhe device when the bus is
low. This method of deriving power lrom Lhe [-Wire bus is referred 1o as “'parasite power.” As an
allernalive, the DS18520 may also be powered by an external supply on Vpp.
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Flgure 1. DS18S20 Block Dlagram
Vey
A7k AR G HER «—»] MEMoRY conTROL DS18520
o ! !

‘—-—I TEMPERATURE SENSOR I
AND

Ry % el B ] e Bl

INTERNAL Vg 64-BIT ROM

h 4

‘_,l ALARM LOW TRIGGER (T;}
Vo, W POWER- REGISTER (EEPROM)
SUPPLY »
oo »
SENSE
d—il 8-BIT CRG GEMERATOR I

OPERATION—MEASURING TEMPERATURE

The core functionalily ol the DS18820 is its direci-to-digital temperature sensor. The temperature sensor
output has 9-bit resotution, which corresponds 1o 0.5°C steps. The DS18520 powers-up in a low-power
idle state; 10 initiate a temperatire measurenent and A-lo-D conversion, the masler must issue a Converl
T [44h] command. Following the conversion, the resulting thermal data is stored in the 2-byte
temperalure register in the scraichpad memory and the DS18520 relums to ils idle stale. 1f the DS18S20
is powered by an external supply, the master can issue “read-lime slots” (see the /-Wire Bus System
seclion) afler the Convert T command and the DSI8520 will respond by transmitting 0 while the
lemperature conversion is in progress and | when the conversion is done. If the DS18520 is powered with
parasite power, this nolification technique cannot be used since the bus must be pulled high by a sirong
pullup during the entire temperature conversion. The bus requirements for parasite power are explained in
detail in the Powering the DSI8520 section.

The DS18520 output dala is calibrated in degrees centigrade; for Fahrenheit applications, a lookup table
or conversion routine must be used. The temperature data is stored as a 16-bit sign-extended two's
complement number in Lhe temperature repisler (see Figure 2). The sign bits (S) indicate il the
temperature is positive or negative: for positive numbers S = 0 and for negalive numbers S = [, Table |
gives examples of digital oulpul data and the corresponding temperature reading.

Resolutions greater than 9 bits can be calculated using the dala from the lemperature, COUNT REMAIN
and COUNT PER °C registers in (he scralchpad. Nolte that the COUNT PER °C register is hard-wired to
16 (10h). Aflter reading the scraichpad, the TEMP READ value is obtained by truncating the 0.5°C bit
(bit 0) from the temperature dala (see Figure 2). The exlended resolution temperature can then be
calculated using the following equation:

COUNT _PER_C - COUNT _ REMAIN
COUNT _PER_C

TEMPERATURE =TEMP _READ-0.25+
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Figure 2. Temperature Register Format
BIT7 BIT6 BIT5 BIT 4 BIT3 BiT 2 BIT 1 BITC
Lsyte| 20 [ 2 [ o [ 2@ [ ZF | ¥ [ 2 [ 2 ]
BIT 15 BIT 14 BIT 13 BIT 12 BIT 11 BIT 10 BITS BITS
MSBYTE| s S S s | s S s s |
5 = SIGN
Table 1. Temperature/Data Relatlonship
TEMPERATURE DIGITAL OUTPUT | DIGITAL OUTPUT
{°C) (BINARY) (HEX)
+85.0* 0000 0000 1010 1010 00AAR
+25.0 000000000011 GO10 00321
+).5 0000 0C00 0000 0001 0001h
0 0000 0000 0000 0000 0000h
-0.5 PITLLRLL DLLT thL FFFTFh
-25.0 LI L1100 11210 FFCEh
-55.0 TLILTLT 1001 0010 FF92h

* The power-on resef valve of the lemperalure register is +85°C.

OPERATION—ALARM SIGNALING

Afler the DS18820 performs a temperature conversion, the temperalure value is compared to the user-
defined two's complement alarm trigger values stored in the 1-byte Ty and T, registers {see Figure 3).
The sign bit (S} indicates if the value is positive or negative: for positive numbers § = ¢ and for negalive
numbers S = 1. The Ty and T, registers are nonvolatile (EEPROM) so they will retain data when the
device is powered down. Ty and T can be accessed through bytes 2 and 3 of the scralchpad as explained
in the Memory section.

Figure 3. Ty and T Register Format

BIT 6
o8

BIT5
25

BIT 4
95

BIT3
0%

BIT2
22

8IT1
21

BITO
20

BIT 7
s__|

Ouly bils 8 through | of the temperalure register are used in the Ty and T comparison since Ty and T,
are 8-Dit registers. 11" the measured temperature is lower than or equal (o Ty or higher than Ty, an alarm
condition exists and an alarm flag is set inside the DS18S20. This flag is updated afier every lemperalure
measurement; Lherefore, if the alarm condition goes away, the flag will be turned off afier the next
temperalure conversion,

The master device can clieck the alarm {lag status ol atl DS18520s on the bus by issuing an Alarm Search
[ECh] command. Any DSI8S20s with a set alann flag will respond (o the command, so the master can
determine exaclly which DS18520s have experienced an alarm condition. [ an alarm condition exists and
the Ty; or Ty setlings have changed, another temperature conversion should be done 1o validate the alarm
condition,
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BC327-25
BC327-40

SMALL SIGNAL PNP TRANSISTORS

PRELIMINARY DATA

Type Marking
BC327-25 BC327-25
BC327-40 BC327-40

SILICON EPITAXIAL PLANAR PNP
TRANSISTORS

TO-92 PACKAGE SUITABLE FOR
THROUGH-HOLE PCB ASSEMBLY

THE NPN COMPLEMENTARY TYPES ARE
BC337-25 AND BC337-40 RESPECTIVELY

APPLICATIONS

s WELL SUITABLE FOR TV AND HOME
APPLIANCE EQUIPMENT

s SMALL LOAD SWITCH TRANSISTORS
WITH HIGH GAIN AND LOW SATURATION
VOLTAGE

TO-92

INTERNAL SCHEMATIC DIAGRAM

Co(1)
(2)
B
(3)
DSI0125
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veso | Collector-Base Voltage (le = 0) -50 v
Vceo |Collectar-Emilter Vollaga {Is = 0} -45 v
Veaso |Emitter-Base Voltage (lc = 0) -5 v
le Collector Current -0.5 A
lem Collector Peak Current -1 A
Pyt |Total Dissipation al Tc = 25 °C 625 mw
Tag | Storage Temperalure -65 1o 160 °c
T Max. Operaling Junction Temperature 150 °c




BC327-25/ BC327-40

6l

THERMAL DATA

Ritj-amb # [Thermal Resistance Junction-Ambient Max 200 °cIw
Rithj-case ¢+ [Thermal Resistance Junction-Case Max 83.3 °crw
ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified)
Symbol Paramatar Test Condltlons Min. Typ. | Max. | Unit
Iceo Collactor Cut-off Ve =-20V -100 nA
Current (Ie = 0) Ve =-20 V Te=150°C -5 pA
lepo Emitter Cul-off Current {Veg = -5 V -100 DA
{lc =0)
Vericeo |Collector-Base le = -10 pA -50 A
Breakdown Vollage
(le = 0)
Visryceo* | Collector-Emitter le = -10 mA -45 v
Breakdown Voltage
(le = 0}
Vieryeso |Emiller-Base lg =-10 pA -5 A
Breakdown Voltage
(Ic = 0)
Veesan* | Colleclor-Emitter Ic = -500 mA g = -50 mA -0.7 v
Saturalion Vollage
ViE{ony* {Base-Emliter On e = -500 mA Vee=-1V 1.2 v
Vollage
hre* DC Current Gain lc=-100 mA Vee=-1V
for BC327-25 160 400
for BC327-40 250 600
fr Transition Frequency |lc =-10mA Vce = -5 V f = 100MHz 80 MHz
Ccao Collector-Base le=0 Veg=-10V 1=1MHz 10 pF
Capacitance

* Pulsed: Pulse duraticn = 300 ps, duty cycle < 2 %
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BC327-25 ! BC327-40

TO-92 MECHANICAL DATA
DIM. mm inch

MIN. TYP. MAX, MIN. TYP, MAX,

A 4.32 495 0.170 0.195

b 0.36 0.51 0.014 0.020

D 4.45 4.95 0.175 0.194

E 3.30 3.94 0.130 0.155

-] 241 2.67 0.095 0.105

el 1.14 1.40 0.045 0.055

L 12.70 15.49 0.500 0.609

R 218 2.41 0.085 0.094

51 114 1.52 0.045 0.059

W 041 0.56 0.016 0.022
\' 4 degree 6 degree 4 degree 6 degree

51 ’_M_\ T
T
1
.— A _.
v
\ _‘ W et

\ O — — —' €
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SEMICONDUCTOR"

BC337/338

Switching and Amplifier Applications
* Suitable for AF-Driver slages and low power oulput stages
« Complement to BC327/BC328

. TO-92
1. Collecler 2. Base 3. Emitter
NPN Epitaxial Silicon Transistor

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

Symbol Parametior Valua Unlts

Vees Colleclor-Emitter Vollage

1 BC337 50 \

1 BC338 30 \4
Veeo Collecior-Emitler Vollage

: BC337 45 v

1 BC338 25 A
Vepo Emiller-Base Vollage 5 v
Ic Collector Gurrent {DC) 800 mA
Pc Colleclor Power Dissipation 825 mw
T, Junction Temperature 150 °C
Tsra Slorage Temperalure -55 ~ 150 °C

Electrical Characterlstics 7,=25:C unless oiharwise noled

Symbal Paramesler Test Condition Min. Typ. Max. | Unita

BVYcen Collector-Emitter Breakdown Voltage | Ic=10mA, 15=0

:BC337 45 v

1 BCAIB 25 -V
BVees Colleclor-Emilter Breakdown Vollage | 1c=0.1mA, Vgg=0

:BC337 50 v

: BC338 30 v
BVegn Emiller-Base Breakdown Vollage lg=0.1mA, 1n=0 5 v
lces Colleclor Cut-off Currant

1 BC337 Vee=45V, 1g=0 2 100 nA

:BC338 Vce=25Y, 15=0 2 100 nA
heey DG Cumrent Gain Voe=1V, Ig=100mA 100 830
hgga Yee=1V, 1¢=300mA 60
Ve (sal) | Collector-Emitler Saluralion Voltage 1=500mA, Ig=50mA 0.7 v
Vg (on) | Base Emitter On Voltage Vee=1V. Ig=300mA 1.2 v
fr Current Gain Bandwidth Producl Vee=5V, Ic= 10mA, [=50MHz 100 MHz
Cop Outpul Capacilance V=10V, 1g=0, IF1MHz 12 pF

hgg Classification

Classificalion 16 25 40

heer 100 ~ 250 160 - 400 250 ~ 630

heE2 60- 100- 170-

(=
=N
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TRADEMARKS

Tha following are registered and unregislered lrademarks Fairchild Semiconducior owns or is aulhorized 1o use and is not
intended lo be an exhaustive list of all such lrademarks.

ACEx™ FACT™ ImpliedDisconnect™ PACMAN™ SPM™
AcliveArray™ FACT Quiet series™ ISOPLANAR™ FOP™ Slealth™
Bottomless™ FAST® LitleFET™ Power247™ SuperSOT™-3
CoolFET™ FASTr™ MicroFET ™ PowerTrench® SuperSCT™.6
CROSSVOLT™ FRFET™ MicroPak™ QFET™ SuperSOT™-8
DOME™ GlobalOptoisclator™ MICROWIRE™ Qs™ SyncFET™
EcoSPARK™ GTO™ MEX ™ QT Optoelectronics™  TinylLogic™
E2CMOS™ HiSeC™ MSXPro™ Quiet Series™ TruTranslation™
EnSigna™ Zc™ OCxX™ RapidConfigure ™ UHC™

Across the board. Around ihe world. ™ OCXPro™ RapidConnect™ UlraFET®
The Power Franchise™ OPTOLOGIC® SILENT SWITCHER® vCxX™

Programmable Active Droop™

OPTOPLANAR™ SMART START™

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY
PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY
LIABILITY ARISING QUT OF THE APPLICATION OR USE OF ANY PRCDUCT CR CIRCUIT DESCRIBED HEREIN;
NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUGCTOR

CORPORATION.
As used herein:

1. Lile support devices or systems are devices or systems
which, {a) are intended for surgical implant into the body,
or {b) support or sustain life, or (c) whosae lailure to perfform
when properly used in accordance with instructions for use
provided in the fabeling, can be reasonably expecled to

resull in significanl injury to the user.

2. A crilical component is any component of a life supporl
device or system whose faillure to perform can be
reasonably expected lo cause Lhe failure of the life suppod
devica or system, or to affect ils salely or elfecliveness.

PRODUCT STATUS DEFINITIONS

Deflnltlon of Terms

Datashest Idenlificallon

Product Status

Definition

Advanca Information

Formative or In
Design

This datasheel conlains the design specificalions for
product developmenl. Specifications may change in
any manner wilhout notica,

Preliminary

First Produclion

This datashest contains preliminary dala, and
supplemenlary data will be published al a later date.
Fairchild Semiconduclor reserves Lhe righl to make
changes al any time wilhout notice in order to improve
design.

No Idenlificalion Needed

Full Production

This datasheet contains final specifications. Fairchild
Semiconduclor reserves Lhe righl lo make changes at
any lime without notice in order to improve design.

Obsolele

Nol In Production

This datasheet conlains specifications on a product
Ihat has been disconlinued by Fairchild semiconduclor.
The dalasheet is printed lor reference informalion only.
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