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ABSTRACT

This project aims at designiﬁg an intelligent security guidance system that can
be used in large buildings and constructions. This system behaves automatically to
worn and guide workers in such large constructions through RED/Green lightning
lanes that are activated by a controlling system. The controlling system is triggered by

different types of fire, smoke and other disastrous detectors.

The system is also integrated with an audio-visual means so as to help
handicap and people with special-needs to be safely evacuated from the dangerous
areas. Other actions like water-pumps activation and dialing/alarming the special
authorities with the detected problem can be easily integrated the designed system. A

prototype of the system has been constructed & tested.
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( PIC 18F452 Features ) 4 &byl pailadll 2.3.5.1

32 K Program Memories (Bytes).
16384 Program Memory (Instructions).
1536 Data Memory (Bytes).

256 Data EEPROM Memory (Bytes).
18 Interrupt Sources.

A¢ B¢ C¢ D¢ E I/O Ports.

4 Timers.

DC - 40 MHz Operating Frequency.

2 Capture/Compare/PWM Modules.
MSSP¢ Addressable USART Serial Communications.
PSP Parallel Communications.

10-bit Analog-to-Digital Module.
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» POR¢ BOR¢ RESET Instruction¢ Stack Full¢ Stack Underflow (PWRT¢
OST) RESETS (and Delays).

Progra.mmable Low Voltage Detect.

Programmable Brown-out Reset.

75 Instruction Set.

40-pin DIP.
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ISD 1400 Features: '

@ Easy to use single chip voice record / playback solution.
@ High quality natural voice /audio reproduction.
Q@ Push button interface. :
o Playback can be edge or level activated.
Q@ Single chip durations of 20 seconds.(160 segments).
Q@ Single +5 volt pg)wer supply.
Q Fully addressable to handle multiple messages.
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.(Microcontroller PIC18F4520) pSaiall 4.3
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PIC18F4520
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» High computational performance.
* Economical price.

 High endurance.

* Enhanced Flash pfogram memory.

* Its programmer availability in our university.




m familiar with.

o Itis programmed using C language that the project tea

« Availability of MPLAB program used n p1og1ammmg it.

« MPLAB provides already built functions that make programming £asier.

- aSaiall ssﬁjd}iuuama\y)sss@i} =

0(C compil& optimized architecture: Optional extended instruction set designed
to Optimize re-entrant code.

» 100000 erase/write cycle Enhanced Flash program memory typical.

« 14000<000 erase/write cycle Data EEPROM memory typical.

» Flash/Data EEPROM Retention: 100 years typical.

» Self-programmable under software control.

» Priority levels for interrupts.

» Single-supply 5V In-Circuit Serial Programming™ (ICSP™) via two pins.

* In-Circuit Debug (ICD) via two pins.

» Wide operating voltage range: 2.0V to 5.5V.

* Programmable Brown-out Reset (BOR) with software enables option.

{(PIC 18f4520) pSsidl(block diagram) ce 5ke (4.5) Jsal
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Initialization

Scan for any fire(by smoke
sensor)

There is any

NO

fire

YES

Send Signal from
PIC18F4520

'

Light the pathes

'

Play the warning messages

'

Turn on the pump
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Set the three addresses to
record messeges

First address (00000000)
Take first message

Second address (00100110)
Take second message

Third address (01001100)

Take third message

]

s

Connect addresses to
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v

Scan for any fire(by smoke

sensor)

There is any
fire

YES
v

Play first message (fire in B0)

v

Play second message (fire in
B1)

y

Play third message (fire in
B2)

Sguall Jilua 58 (Flowchart) ; (5.3) Jsdy
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Initialization

Scan for any fire(by smoke
sensor)

NO

There is any
fire

YES

Send Signal from
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k /
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( algorithms & pseudo code) Ly I o b w536

] ARl ; b Lt | B 4
Al b laad) Judasiy i i o (‘LAAJJ‘J#‘) pUaill st 52 e Gy Lo

////// Main Algorithm

void main()
{
Initialization

while(1) / system is on

{
if(there is fire"1")

{
light red leds; // for dangerous paths

light green leds; //for safe paths
play the warning messages; // for the dangerous pathes

turn on the pump; // to turn of the fire
} /lend if

}// end while

} //lend main
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Connector
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dainga by (6.3) ‘-,JL":SI JSJN 4,;5.3
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s Gl
#include<p18£4520.h>
void main(void)
{
TRISA=0; // OUTPUT PORT
TRISB=3; // INPUT PORT
int a;
if (PORTBbits.RB1==1)
/l flashing code
for (2=0;a<10000;++a)
PORTAbits. RA1=1;
for (a=0;2<10000;++a)
PORTAbits. RA1=0;
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void main(void)

{
TRISB=0x1111111; //input switch
TRISC=0; // output voice

xRkt k¥ Testing voice in BO ***"f*******/
if (PORTBDbits.RB0==1)
{
PORTC=128;
HCT C6'C5 C4 C3 C2 C1 C0 =1 000000
/I C7 Play Switch

}

[ EE Rk sk ok ok ok ok testing voice in B1 ***********/

else if(PORTBbits.RB1==1)

{

PORTC=166;
//'C7 C6C5C4C3C2C1 CO=1100110
}

[ ks ok ok sk ok k testing voice in B2 Rk ok

else if (PORTBbits.RB2=1)

{
PORTC=204;
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void main(void)

{
TRISA=0; // output Port

TRISB=0x1111111; - //input switch

Jkkskkakkikkk testing voice in Bl ekt ok
if(PORTBbits.RB1==1)

{
PORTAbits.RA7=1; // PUMP
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if(PORTBbits.RB0==1)
while (1)
{
PORTDbits.RD2=1;
PORTDbits.RD3=1;
PORTDbits.RD4=1;
PORTDbits.RD5=1;
for(a=0;a<10000;++a)
{
PORTCbits.RCO=1;
PORTCbits.RC1=1;
} //end for loop
for(a=0;a<10000;++a)

{
PORTCbits.RCO=1;
PORTCbits.RC1=1;
} // end for loop

}// end while

elac| oty ol |, piy 4 - i oy =
(= ﬂw‘gﬁu&‘g‘cﬁdﬁﬁﬂhﬁ%‘ﬁi

ahJ(Bo)mgs@ﬁanjm&n s e
‘Ol 0a IS L) oayy a5 .
s < oea¥l ol Lels 4

elin S Ll 5 Gl
i Gl G ) A e 4ni
G oot e o B
T GM“S S il <l el a4 gl
S AR Ll o iy o s G ) )




sk ke ok ke ok /
ek sk ok skok oK
Jrkksiik kiR k test BO & Bl

while (1)

{ ‘
if(PORTBbits.RB0O=

{

_1 || PORTBbits.RB1==1)

PORTADbits.RAI=1;

PORTDbits.RD1=0;
F oy | b
if(PORTBbits.RBO==0 && PORTBbits.RB1==0)
{

PORTADbits.RA1=0;

PORTDbits.RD1=1;

}

if(PORTBbits.RB0==1 || PORTBbits.RB5==1)
{
PORTADbits.RA0=1;
PORTDbits.RD0=0;
}
ifPORTBbits. RBO==( && PORTBbitS.RBS==O(
{
PORTAbﬁ&RAO=m
PORTDbits. RDo=1 :
}
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Pin Diagrams
28-pin PDIP, soic

~— RB7/KBI3/PGD

SR —LJ1 <— RB6//KBI2/PGC
3 27
e 2 26[] <— RBS5/KBI1/PGM
paeap AT
eF-/CVREF 24
e v 5 88 23] < RE2INT2ANS
RA4/TOCKI/C1OUT <—*-L] 6 S8 22[] <—= RBY/INT1/AN10
5SS/ 7 L L p——
SHLVDIN/C20UT == 21 RBO/INTO/FLTO/AN12
RAS/AN4/S T 5 & 2 Rac
OSC1/CLKIRA7 <—-L] 9 0o j0l] % 2iveg
0SC2/CLKO/RAG <—-L]10 oo ~— RC7/RX/DT

<— RC6/TX/CK
<— RC5/SDO
~— RC4/SDI/SDA

RCO/T10SO/T13CKI <—-
RC1/T108I/CCP2(" =—

RC2/CCP1 =—
RC3/SCK/SCL <—*-

~— RB7/KBI3/PGD
<— RB6/KBI2/PGC
~—+ RB5/KBI1/PGM
~<—= RB4/KBIO/AN11
=—= RB3/ANg/CCP2(1)
~—= RB2/INT2/ANS
~—= RB1/INT1/AN10
<—= RBO/INTO/FLTO/AN12
<—— VDD

<——Vss

~— RD7/PSP7/P1D
~— RD6B/PSPE/P1C
~<—= RD5/PSP5/P1B
~—+ RD4/PSP4

~<~—= RC7/RX/DT

~—= RCB/TX/CK

<— RC5/SDO

<—= RC4/SDI/SDA
~— RD3/PSP3
~—= RD2/PSP2

40-pin PDIP MCLRVPPIRE3 ——
RAO/AND <—s

RA1/ANT <—s
RA2/AN2/VREF-/CVREF <
RA3/AN3/VREF+ <—s
RA4/TOCKI/C10UT <—s
RAS/AN4/SS/HLVDIN/C20UT ~<—s
REO/RD/ANS <—s

RE1/WR/ANG <—s

RE2/CS/AN7 <—s-

VoD

Vesiineii

OSC1/CLKI/RA7 <—1
OSC2/CLKO/RA6 <—,
RCO/T10SO/T13CKI <—,.
RC1miosicepa
RC2/CCP1/PIA <
RC3/SCK/SCL <—s

RDO/PSP0 <—,.

RD1/PSP1 <—p

PIC18F442¢0
PIC18F452¢

28-pin QFN

MCLRNPP/RE3
~— RB7/KBI3/PGD
~— RB6/KBI2/PGC

—_—

<— RBS5/KBI1/PGM
~— RB4KBI0/AN11

~<—= RA1/AN1

~<— RAO/ANO

-~

2827262524 2322
[©]

RA2/AN2NREF-/CVREF -

- RA3/AN3NREF+
R HTOCKIC1OUT o
RAS/AN4/SS/H LVD IN/CZOUT <~

~—= RB3/AN9/CCp2(1)
~— RB2/INT2/ANS
~=> RB1/INT1/AN10

Al ~—= RBOJ|
o VDD/NTO/FLTOIAN12
OSC2/CLKO/RAG L~ ——Vss

== RC7/RX/DT

< J oo
-

RC2/ccp1
RC3/scK/scL <—s
RC4/SDI/SDA <—»

RB3is the altemate pin for Ccp2 multiplexin

RCO/T10S0/T13CK| <—n o
Rcimiosicepati

g.
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1.0 DEVICE OVERVIEW o
ific i on

This document contains device specific informati

the following devices:

* PIC18F2420
» PIC18F2520
* PIC18F4420
* PIC18F4520 :
This family offers the advantages of all PIC18 mlcroce-
controllers — namely, high computatlonal‘ perfonnaph-
at an economical price — with the addition of hig

., On top
endurance, Enhanced Flash program memory.
of these features, the PIC18F2420/2520/4420/4520

family introduces design enhancements that r}:l'al:
these microcontrollers a logical chpucg for many hig
performance, power sensitive applications.

« PIC18LF2420
« PIC18LF2520
« PIC18LF4420
« PIC18LF4520

1.1 New Core Features

sl nanoWatt TECHNOLOGY

All of the devices in the PIC1 8F2420/2520/4420/45?0
family incorporate a range of features that can signifi-
cantly reduce power consumption during operation.
Key items include:

Alternate Run Modes: By clocking the controller
from the Timer1 source or the internal oscillator
block, power consumption during code execution
can be reduced by as much as 90%.

Multiple Idle Modes: The controller can also run
with its CPU core disabled but the peripherals stil|
active, In these states, power consumption can be
reduced even further, to as little as 4% of normal
operation requirements,

On-the-fly Mode Switching: The power

managed modes are invoked by user code during
operation, allowing the user to incorporate power-
saving ideas into their application’s software

design.

Low Consumption in Key Modules: The

Power requirements for both Timer1 and the
Watchdog Timer are minimized, See

Section 26.9 “Electrical Characteristics"
for values,

MULTIPLE OSCILLATOR OPT'ONS
AND FEATURES

All of the devices in the PlC1£}F2420/2520/4420/4520
family offer ten different oscillator Options, allowmg
users a wide range of choices in developing applicafig,
hardware. These include:

Four Crystal modes, using crystals or Ceramic

resonators

Two External Clock modes, offering the option of

using two pins (oscillator input and divide.by.4

clock output) or one pin (oscillator inpyt, With the

second pin reassigned as general 1/0)

Two External RC Oscillator modes with the same

pin options as the External Clock modes

An internal oscillator block which provides an

8 MHz clock and an INTRC source (approxi-

mately 31 kHz), as well as a range of 6 user

selectable clock frequencies, between 125 kHz to

4 MHz, for a total of 8 clock frequencies, This

option frees the two oscillator pins for use as

additional general purpose I/0.

* A Phase Lock Loop (PLL) frequency multiplier,
available to both the high-speed crystal and inter-
nal oscillator modes, which allows clock speeds of
up to 40 MHz. Used with the internal oscillator, the
PLL gives users a complete selection of clock
speeds, from 31 kHz to 32 MHz — all without using
an external crystal or clock circuit.

Besides its availability as a clock source, the intemal
oscillator block provides a stable reference source that
gives the family additional features for robust
operation;

* Fail-Safe Clock Monitor: This option constantly
monitors the main clock source against a refer-
ence signal provided by the internal oscillator. If a
clock failure occurs, the controller is switched to
the internal oscillator block, allowing for continued
low-speed Operation or a safe application
shutdown,

* Two-Speed Start-up: This option allows the
internal oscillator to serve as the clock source
from Power-on Reset, or wake-up from Sleep
Mmode, until the Primary clock source is available.

1.1:2

© 2007 Microchip Techno!ogy Inc,
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PIC18F2420/2520/4420/4520

1.2 Other Special Features

Memory Endurance: The Enhanced Flash cells
for both program memory and data EEPROM are
rated to last for many thousands of erase/write
cycles — up to 100,000 for program memory and
1,000,000 for EEPROM. Data retention without
refresh is conservatively estimated to be greater
than 40 years.

Self-programmability: These devices can write
to their own program memory spaces under inter-
nal software control. By using a bootloader rou-
tine located in the protected Boot Block at the top
of program memory, it becomes possible to create
an application that can update itself in the field.
Extended Instruction Set: The PIC18F2420/
2520/4420/4520 family introduces an optional
extension to the PIC18 instruction set, which adds
8 new instructions and an Indexed Addressing
mode. This extension, enabled as a device con-
figuration option, has been specifically designed
to optimize re-entrant application code originally
developed in high-level languages, such as C.
Enhanced CCP module: in PWM mode, this
module provides 1, 2 or 4 modulated outputs for
controlling half-bridge and full-bridge drivers.
Other features include Auto-Shutdown, for dis-
abling PWM outputs on interrupt or other select
conditions and Auto-Restart, to reactivate outputs
once the condition has cleared.,

Enhanced Addressable USART: This serial
communication module is capable of standard
RS-232 operation and provides support for the LIN
bus protocol. Other enhancements include
automatic baud rate detection and g 16-bit Baud
Rate Generator for improved resolution. When the
microcontroller is using the internal oscillator
block, the USART provides stable operation for
applications that talk to the outside world without
using an external crystal (or its accompanying
power requirement).

10-bit A/D Converter: This module incorporates
programmable acquisition time, allowing for a
channel to be selected and a conversion to be
initiated without waiting for a sampling period and
thus, reduce code overhead.

Extended Watchdog Timer (WDT): This
enhanced version incorporates a 16-bit prescaler,
allowing an extended time-out range that is stable
across operating voltage and temperature. See
Section 26.0 “Electrical Characteristics” for
time-out periods,

1.3  Details on Individual Family
Members

Devices in the PIC18F2420/2520/4420/4520 family are
available in 28-pin and 40/44-pin pack.age.s. Block
diagrams for the two groups are shown in Figure 1-1

and Figure 1-2.
The devices are differentiated from each other in five

ways:

1. Flash program memory (16 Kbytes for
PIC18F2420/4420 devices and 32 Kbytes for
PIC18F2520/4520).

2. A/D channels (10 for 28-pin devices, 13 for
40/44-pin devices).

3. 1/O ports (3 bidirectional ports on 28-pin devices,
5 bidirectional ports on 40/44-pin devices).

4. CCP and Enhanced CCP implementation
(28-pin devices have 2 standard CCP mod-
ules, 40/44-pin devices have one standard CCP
module and one ECCP module).

5. Parallel Slave Port (present only on 40/44-pin
devices).

All other features for devices in this family are identical.
These are summarized in Table 1-1.

The pinouts for all devices are listed in Table 1-2 and
Table 1-3.

Like all Microchip PIC18 devices, members of the
PIC18F2420/2520/4420/4520 family are available as
both standard and low-voltage devices. Standard
devices with Enhanced Flash memory, designated with
an “F" in the part number (such as PIC18F2420),
accommodate an operating \Vop range of 4.2V to 5.5V.
Low-voltage parts, designated by “LF" (such as
PIC18LF2420), function over an extended VDD range
of 2.0V to 5.5V,

DS39631B-page 8 Preliminary
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TABLE 1-1: DEVICE FEATURES S acen
4520
Features PIC18F2420 PIC18F2520 PIC18F4420
i v DC - 40 MHz DC - 40 MHz
Operating Frequency DC - 40 MHz DC -40 MHz
32768 16384 32768
Program Memory (Bytes) 16384 = e
Program Memory 8192 16384 81
(Instructions)
Data Me mory (Byles 768 1536 768 1536 A
Data EEPROM Memory (Bytes) 256 256 256 256
In'l‘nd,’)f(‘ 19 19 20 20
VO Ports_ Ports A, B, C, (E) Ports A, B, C, (E) PortsA,B.C,D, E fofeA8.6.0. E
Tm;g_rs ol | 4 4 4 4
Caplure/Compare/PWh Modules 2 2 1 1
Enhanced 0 0 1 1
Capture/Compare/PWM Modules
Serial Communications MSSP, MSSP, MSSP, MSSP,
Enhanced USART Enhanced USART Enhanced USART Enhanced USART
Parallel Communications (PSP) No No Yes Yes
10-bit Analog-to-Digital Module 10 Input Channels 10 Input Channels 13 Input Channels 13 Input Channels
Resets (and Delays) POR, BOR, POR, BOR, POR, BOR, POR, BOR,
RESET Instruction, RESET Instruction, RESET Instruction, RESET Instruction,
Stack Full, Stack Stack Full, Stack Stack Full, Stack Stack Full, Stack
Underflow (PWRT, OST), Underflow (PWRT, OST), Underflow (PWRT, OST), | Underflow (PWRT, OST),
MCLR (optional), WDT | MCLR (optional), WDT MCLR (optional), WDT | MCLR (optional), WDT
Programmable Yes Yes Yes Yes
High/Low-Voltage Detect
Prog iﬁ:riﬂ_HO_B‘rown -out Reset Yes ’ Yes ’ Yes Yes
'vm struction Set 75 Instructions; 75 Instructions; 75 Instructions; 75 Instructions;
| 83 with Extended 83 with Extended 83 with Extended 83 with Extended
J A e __|_Instruction Set enabled | Instruction Setenabled | Instruction Set enabled | Instruction Set enabled
!" ckages 28-pin PDIP 28-pin PDIP 40-pin PDIP 40-pin PDIP
IX ‘ 28-pin SOIC 28-pin SOIC 44-pin QFN 44-pin QFN
% Bk e 28-pin QFN 28-pin QFN 44-pin TQFP 44-pin TQFP

® 2007 Microchip Technc:ogy

Inc.
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PIC18F2420/2520/4420/4520

FIGURE 1-2: PIC18F4420/4520 (40/44-PIN) BLOCK DIAGRAM
: Data Bus<8> ORTA
Table Pointer<21> | [« ! £ ] RAO/ANO
Datalatch | RA1/AN1
inc/dec logic 8 RA2/AN2/VREF-/CVREF
Data Memory RA3/AN3/VREF+
(39 Kbytes) e RA4/TOCKI/C10UT
21 Tt m/mmss%vow/czour
20 ress 0SC2/CLKO)/RAG
OSC1/CLKIGYRA7
Program Counter 12
Data Address<12>
s . S et
, [_3TLlevelStack ] Vs RBO/INTO/FLTO/AN12
Address Latch @ RB1/INT1/AN10
Memory [ STRPTR ] RB2/INT2/AN8
(16132 Kbytes) L RB3/AN9/CCP2("
12 RB4/KBIO/AN11
Data Latch RBS5/KBI1/PGM
RB6/KBI2/PGC
RB7/KBI3/PGD
‘
RoMLach PORTC
Instruction Bus <16> RCO/T10SO/T13CKI
RC1/T10sl/cCP2)
= RC2/CCP1/P1A
RC3/SCK/SCL
RC4/SDI/SDA
8 RC5/SDO
Instruction L State machine RCE/TX/CK
Decode and |~ control signals RC7/RX/DT
Control
PORTD
RDO/PSPO:RD4/PSP4
RD5/PSP5/P18
RD6/PSPE/P1C
0516 [X}—» O'fs'glgggr Power-up RD7/PSP7/P1D
Block Timer
osc2(® 4| _ Oscillator
I NTRC Start-up Timer,
T10S! Oscillator Power-on
Reset
8 MHz
T10S0 Oscll Watchd
E—-» scillator T rOQ PORTE o
T - v Precision REO/RD/ANS
WeR® Single-Supply o Band Gap RE1/WR/ANG
Programmin |__Reset | Reference Cs
T RE2/CS/AN7
VoD, Vss In-Circut Fail-Safe =S
’ Debugger Clock Monitor MCLR/VPp/RE3(2)
BOR Data
HLVD EEPROM Timer0 Timer1 Timer2 Timer3

[Fep{1]
1]

ECCP1 CCP2 i

Note 1 i | pl it 1 S S CCP2|
¢ CCP2 S multiplexed with RC €n con Iguration bi P. MX i et, or RB3 when P. MX

RE3 is only avallable when MCLR functionality is disabled,

3:  OSC1/CLKI and OSC2/CLKO are i
Z only available jn select osci
Refer to Section 2.0 Oscillator Conﬁguratlons" for adt;tsigg':lt?r:fg‘r?nd:ﬁsoind SiEiess Pileeinct belng Haedias digital o,

DS39631B-page 11
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PIC18F2420/2520/4420/4520

TABLE 1-2:  PIC18F2420/2520 PINOUT 1/O DESCRIPTIONS

Pin Name :l;r:PNumber Pin | Buffer Description
) e
soic | @FN |Type| Typ ) ]
Master Clear (input) or programming vqltage (mput f
MCkA%/\L/l:P/REa 1 26 | ST Master Clear (Reset) input. This pin is an active-low
Reset to the device.
VPP P Programming voltage input.
RE3 | ST Digital input.
OSC1/CLKI/RA7 9 6 Oscillator crystal or external clock input. ‘
0OScC1 | ST Oscillator crystal input or external clock source lnput:
ST buffer when configured in RC mode; CMOS otherwise.
CLKI | [CMOS External clock source input. Always associated with pin
function OSC1. (See related OSC1/CLKI, OSC2/CLKO
pins.)
RA7 /0 | TTL General purpose I/O pin.
OSC2/CLKO/RA6 10 7 Oscillator crystal or clock output.
0sc2 (o) — Oscillator crystal output. Connects to crystal or
resonator in Crystal Oscillator mode.
CLKO (0] — In RC mode, OSC2 pin outputs CLKO which has 1/4 the
frequency of OSC1 and denotes the instruction cycle rate.
L RA6 /0 | TTL General purpose I/0 pin.
Legend: TTL= TTL compatible input CMOS = CMOS compatible input or output
ST = Schmitt Trigger input with CMOS levels | = Input
O = Output P = Power

Note 1: Default assignment for CCP2 when configuration bit CCP2MX is set.
2: Altemate assignment for CCP2 when configuration bit CCP2MX is cleared.

DS39631B-page 12 Preliminary
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PIC18F2420/2520/4420/4520

TABLE 1-3: PIC18F4420/4520 PINOUT 1/O DESCRIPTIONS
Pin Number Pin | Buffer Description *l
Fin Name PDIP | QFN [TaFP | Type | Type
MCLR Master Clear (input) or programming voltage (input).
MCkA%AL/;P/REs ] 2 i | ST Master Clegr (Reset) input. This pin is an active-low
Reset to the device.
Vpp P Programming voltage input.
RE3 | ST Digital input.
OSC1/CLKI/RA7 13 32 30 Oscillator crystal or external clock input.
0sct I ST Oscillator crystal input or extemnal clock source input.
ST buffer when configured in RC mode;
analog otherwise.
CLKI I |CMOS | Extemal clock source input. Always associated with
pin function OSC1. (See related OSC1/CLKI,
OSC2/CLKO pins.)
RA7 /o | TTL General purpose I/0 pin.
OSC2/CLKO/RA6 14 33 31 Oscillator crystal or clock output.
0sc2 (o] — Oscillator crystal output. Connects to crystal
or resonator in Crystal Oscillator mode.
CLKO 0 —_ In RC mode, OSC2 pin outputs CLKO which
has 1/4 the frequency of 0SC1 and denotes
the instruction cycle rate.
RA6 /0 TTL General purpose I/0 pin.
Legend: TTL= TTL compatible input CMOS = CMOS compatible input or output
ST = Schmitt Trigger input with CMOS levels | = Input
0O = OUtpUt P = Power

Note 1: Default assignment for CCP2 when configuration bit CCP2MX is set.
2: Altemate assignment for CCP2 when configuration bit CCP2MX is cleared.

DS$9631B~page 16
Prel imi
nary © 2007 Microchip Technology Inc.

L




PIC18F 242@/2520/4420/4522

B

—

TABLE 1-3:

PIC18F4420/4520 PINOUT I/O DESCRIPTIONS (CONTINUED)

?in Number Pin | Buffer Description
L | PDIP [ QFN [TOFP | Type | Type
e e SO r f"—

AR

|

, PORTA is a bidirectional /O port.

! l
2 19 {19 _
R”}’{,{Bw ﬁ | / vo | TTL | Digital /0.
| ANO f " f [ I |Analog| AnaloginputO.
aN ]
IRA 1/AN1 ? { 20 20 |
(e l | J | o | TTL | Digial .
e j ! ‘ \nalo nalog input 1.
i ANT ‘ , ! ; ! i/ \.,,w,\,,v’ Analog input 1
RA2ANZNREF-/CVREF | 4 | 21 | 21 | N e
RA2 / X gital /0.
AN\2 I [Analog| Analog input 2. '
VREF- | [Analog| A/D reference voltage (low) input.
CVREF O |Analog| Comparator reference voltage output.
RA3/AN3/N/REF+ 5 22 22
RA3 /{e] Tk Digital I/0.
AN3 | [Analog| Analog input 3. Fhal
VREF+ I [Analog| A/D reference voltage (high) input.
RA4/TOCKI/C10UT 6 23 23
RA4 110 ST Digital I/0.
TOCKI %] ST Timer0 external clock input.
c10uT | O — Comparator 1 output,
RAS/AN4/SSIHLVDIN/ | 7 24 | 24
c20uUT
RA5 /10 TTL Digital 1/0.
AN4 | 1 [Analog Analog input 4,
SS ([ ! | TTL | SPlslave select input.
HLVDIN ’ | ’Analog High/Low-Voltage Detect input.
IRERC20UIT o) - Comparator 2 output.

e ) ]

See the OSC1/CLKI/RA7 pin.

l See the OSC2/CLKO/RAS pin.

Legend: TTL= TTL compatible input
ST = Schmitt Trigger input with CMOS levels
O = Output

Note 1: Default assignment for CCP2 when coniigurat
2: Altemate assignment for CCP2 when configur

CMOS = cMO0s compatible input or output
| = Input
P = Power

ion bit CCP2MX is set,
ation bit CCP2MX is cleared.

DS39631B-page 17
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' D
TABLE 1-3: PIC18F4420/4520 PINOUT I/0O DESCRIPTIONS (CONTINUED)
Pin Number Pin | Buffer Description
Riniame PDIP | QFN [TQFP | Type | Type
PORTB is a bidirectional I/0 port. PORTB can be
software programmed for internal weak pull-ups on all
inputs.
BO/INTO/FLTO/AN12 | 33 9 8 '
5 RBO o | TTL Digital I/O.
INTO | ST External interrupt 0.
FLTO | ST PWM Fault input for Enhanced CCP1.
AN12 I |Analog| Analog input 12.
RB1/INT1/AN10 34 10 9 5
RB1 /o | TTL Digital I/0.
INT1 | ST External interrupt 1.
AN10 I |Analog| Analog input 10.
RB2/INT2/AN8 35 1 10
RB2 /o | TTL Digital /0.
INT2 | ST External interrupt 2.
AN8 I [Analog| Analog input 8.
RB3/AN9/CCP2 36 12 11
RB3 /o | TTL Digital I/0.
AN9 I [Analog| Analog input 9.
ccr2() /o | sT Capture 2 input/Compare 2 output/PWM 2 output,
RB4/KBIO/AN11 37 14 14
RB4 o | TTL Digital I/0.
KBIO | TTL lnterrupt-on-change pin.
AN11 I [Analog Analog input 11,
RB5/KBI1/PGM 38 15 15
RB5 o | TTL Digital I/0.
KBI1 | TTL Interrupt-on-change pin.
PGM /0 ST Low-Voltage ICSP™ Programming enable pin.
RB6/KBI2/PGC 39 16 16
RB6 o | TTL Digital I/0.
KBI2 | TTL Interrupt-on-change pin.
PGC /0 ST In-Circuit Debugger and ICSP programming
clock pin.
RB7/KBI3/PGD 40 17 17
RB7 o | TTL Digital I/0.
gg'g I Tk Interrupt-on-change pin.
o | sT In-Circuit Debugger and ICSP programming
data pin,
Legend: TTL= TTL compatible input CMOS = cmos ible i
PR ; = compatibl
ST = Schmitt Trigger Input with CMOS levels | = Input patible input or output
O = Output P = Power

Note 1 Default assigpment for CCP2 when configuration bit CCP2MX is set.
2: Altemate assignment for CCP2 when configuration bit CCP2MX is cleared,
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PIC18F2420/2520/4420/4520

TABLE 1-3: PIC18F4420/4520 PINOUT I/0O DESCRIPTIONS (CONTINUED)
; Pin Number Pin | Buffer Description
PinName  [DIP [ aFN [TQFP] Type | Type
PORTC is a bidirectional I/O port.
/T13CKI 15 34 32
RC%IE)OSO /10 ST Digital I/0.
T10SO (0] — Timer1 oscillator output. .
T13CKI | ST Timer1/Timer3 external clock input.
RC1/T10Sl/CCP2 16 35 35 ”
RC1 110 ST Digital I/O. '
T10S| I |CMOS | Timer1 oscillator input.
ccpr2? o | ST Capture 2 input/Compare 2 output/PWM 2 output.
RC2/CCP1/P1A 17 36 36
RC2 110 ST Digital I/0.
CCP1 /o] ST Capture 1 input/Compare 1 output/PWM 1 output.
P1A (0] — Enhanced CCP1 output.
RC3/SCK/SCL 18 37 37
RC3 /10 ST Digital I/0.
SCK /0 ST Synchronous serial clock input/output for
SPI™ mode.
SCL 110 ST Synchronous serial clock input/output for I2C™ mode.
RC4/SDI/SDA 23 42 42
RC4 lle} ST Digital I/O.
SDI | ST SPI data in.
SDA o | st 12C data I/O.
RC5/SDO 24 43 43
RC5 /0 ST Digital I/0.
SDO (0] — SPI data out.
RC6/TX/CK 25 44 44
RC6 /0 ST Digital /0.
TX (0] — EUSART asynchronous transmit.
CK /0 ST EUSART synchronous clock (see related RX/DT).
RC7/RX/DT 26 1 1
RC7 o | sT Digital I/O.
RX | ST EUSART asynchronous receive.
: DT /0 ST EUSART synchronous data (see related TX/CK).
egend: TTL= TTL compatible input CMOS = CMOS compatible i
ST = Schmitt Trigger input with CMOS levels | = Input NG
O = Output =] = Power

Note 1: Default assigpment for CCP2 when configuration bit CCP2MX is set.
2: Altemate assignment for CCP2 when configuration bit CCP2MX is cleared.

© 2007 Microchip Technology Ing, Prel imi nary
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PIC18F2420/2520/4420/4520

TABLE 1-3: PIC18F4420/4520 PINOUT I/O DESCRIPTIONS (CONTINUED)
£ Pin Number Pin | Buffer Description
Pin Name PDIP.| QFN | TQFP | Type | Type —
PORTD is a bidirectional I/O port or a Parallel Slave
Port (PSP) for interfacing to a microprocessor port.
These pins have TTL input buffers when PSP module
is enabled.
RDO/PSPO 19 38 38 o
RDO l{e; ST Digital I/0.
PSPO /o | TTL Parallel Slave Port data.
RD1/PSP1 20 39 39
RD1 /0 ST Digital I/0.
PSP1 /o | TTL Parallel Slave Port data.
RD2/PSP2 21 40 40
RD2 e} ST Digital I/0.
PSP2 /o | TTL Parallel Slave Port data,
RD3/PSP3 22 41 41
RD3 l{e} ST Digital I/0.
PSP3 /o | TTL Parallel Slave Port data,
RD4/PSP4 27 2 2
RD4 /0 ST Digital I/0.
PSP4 /o | TTL Parallel Slave Port data,
RD5/PSP5/P1B 28 3 3
RD5 l{e} ST Digital I/O.
PSP5 o | TTL Parallel Slave Port data,
P1B (0] — Enhanced CCP1 output.
RD6/PSP6/P1C 29 4 4
RD6 l{e} ST Digital /0.
PSP6 /o | TTL Parallel Slave Port data,
P1C (0] — Enhanced CCP1 output.
RD7/PSP7/P1D 30 5 5
RD7 /0 ST Digital I/O.
PSP7 /0 TTL Parallel Slave Port data,
P1D (0] — Enhanced CCP1 output.
Legend: TTL= TTL cpmp.atible.input CMOS = cMOS compatible input or output
ST = Schmitt Trigger input with CMOS levels I = Input
O = Output P = Power
Note 1: Default assignment for CCP2 when configuration bit CCP2MX is set.
2: Altemate assignment for CCP2 when configuration bit CCP2MX is cleared.
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PIC18F2420/2520/4420/4520

20 OSCILLATOR
CONFIGURATIONS

21 Oscillator Types

PIC18F2420/2520/4420/4520 devices can be operated
in ten different oscillator modes. The user can program
the configuration bits, FOSC3:FOSCO, in Configuration
Register 1H to select one of these ten modes:

1. LP Low-Power Crystal

2. XT Crystal/Resonator

3. HS High-Speed Crystal/Resonator

4. HSPLL High-Speed Crystal/Resonator

with PLL enabled

5. RC External Resistor/Capacitor with
Fosc/4 output on RAG

6. RCIO External Resistor/Capacitor with I1/0
on RA6

7. INTIO1 Internal Oscillator with Fosc/4 output
on RA6 and I/O on RA7

8. INTIO2 Internal Oscillator with /0 on RA6
and RA7

9. EC External Clock with Fosc/4 output

10. ECIO  External Clock with I/0 on RAB

2.2  Crystal Oscillator/Ceramic
Resonators

In XT, LP, HS or HSPLL Oscillator modes, a crystal or
ceramic resonator is connected to the OSC1 and
OSC2 pins to establish oscillation. Figure 2-1 shows
the pin connections.

The oscillator design requires the use of a parallel cut
crystal,

Note: - Use of a series cut crystal may give a fre-
quency out of the crystal manufacturer’s
specifications.

URE 2-1: CRYSTAL/CERAMIC
e RESONATOROPERATION
(XT, LP, HS OR HSPLL
CONFIGURATION)
A ,:
l l To
o4 lntefnal
CIXTAL SR Logic
o o Sleep
Rsf?
ca 0SC2 PIC18FXXXX

Note 1: See Table 2-1 and Table 2-2 for initial values of
C1and C2.
2: A series resistor (Rs) may be required for AT
strip cut crystals.
3: RF varies with the oscillator mode chosen.

TABLE 2-1: CAPACITOR SELECTION FOR
CERAMIC RESONATORS

L Typical Capacitor Values Used: 7
| Mode | Freq osc1 0sC2
[ XT | 3.58 MHz 15 pF 15 pF
4.19 MHz 15 pF 15 pF
4 MHz 30 pF 30 pF
4 MHz 50 pF 50 pF

Capacitor values are for design guidance only.

Different capacitor values may be required to produce
acceptable oscillator operation. The user should test
the performance of the oscillator over the expected
VDD and temperature range for the application.

See the notes following Table 2-2 for additional
information,

Note:  When using resonators with frequencie?’
above 3.5 MHz, the use of HS mode,
rather than XT mode, is recommended.
HS mode may be used at any Vop for
which the controller is rated. If HS is
selected, it is possible that the gain of the
oscillator wi| overdrive the resonator,
Therefore, a series  resistor should be
placed between the OSC2 pin and the
résonator. As a good starting point, the

recommended value of Rsis 3300,

© 2007 Microchip Technology Inc.
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PIC18F2420/2520/4420/4520

lJ Z 4
An external clock source may also be conﬁnected to the
Vo o ToiEOR OSC1 pin in the HS mode, as shown in Figure 2-2.

CRYSTAL OSCILLATOR

Typical Capacitor Values

! 10 MHz |
| 20 MHz f
| 25 MHz | !
25MHz | 15pF 15pF |
! Capacitor values are for design guidance only.

These capacitors were tested with the crystals listed
below for basic start-up and operation. These vaiues
are not optimized,

Different capacitor values may be required to produce
acceptable oscillator operation. The user should test
the performance of the oscillator over the expected
VDD and temperature range for the application.

r‘\“““i - | I}

See the notes following this table for additional
information.

Crystals Used:

IRE aMHz |

Note 1: Higher capacitance increases the stability |
of the oscillator but also increases the
start-up time.

2: When operating below 3V VDD, or when
using ceriain ceramic resonators at any
voltage, it may he necessary to use the
HS mode or switch to a crystal oscillator,

3: Since each resonator/crystal has its own
characteristics, the user should consult
the resonator/crystal manuf: clurer - for |

[’ appropriate values of exismaf/

NOrenta

s

e e — e SO ——

Iee—— — —— e
e »-.—%A:;—;_; e
R ——

DS\?QSZH;\;»‘)..CC 24

—— ——
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FIGURE 2-2: EXTERNAL CLOCK INPUT
OPERATION (HS OSC
CONFIGURATION)

[

|
f’ Clock from «I>o—> osc1
{  Ext. System PIC18FXXXX

B 0sc2 (HS Mode)

2.3 External Clock Input

The EC and ECIO Oscillator modes require an external
clock source to be connected to the 0SC1 pin. There is
no oscillator start-up time required after a Power-on
Reset or after an exit from Sleep mode.

In the EC Oscillator mode, the oscillator frequency
divided by 4 is available on the OSC2 pin. This signal
may be used for test purposes or to synchronize other
logic. Figure 2-3 shows the pin connections for the EC
Oscillator mode.,

EXTERNAL CLOCK
INPUT OPERATION
___(EC CONFIGURATION)

FIGURE 2-3:

e —

I Clock from —T)O—b OSC1/CLKI
[ Ext. System PIC18FXXXX
‘ Foso/4 <—— 0SC2/CLKO

The ECIO Oscillator meode functions like the EC mode,
except that the OSC2 pin becomes an additional gen-
eral purpose I/O pin. The I/0 pin becomes bit 6 of
PORTA (RAS). Figure 2-4 shows the pin connections
for the ECIO Oscillator mode.

EXTERNAL CLOCK
INPUT OPERATION
_(ECIO CONFIGURATION)

FIGURE 2-4:

—= OSC1/CLK]|

PIC18FXXXX
I/0 (0sc2)

® 2007 Microchip Technology Inc.
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SIEMENS

Di-3, DI-A3 and DI-B3

lonization Smoke Detector

Adjustable Sensitivity

Dual Chamber

Sensitivity Test Points

Simple Twist/Lock Assembly

Optional Auxiliary Relay
Screw-ClampTerminals
Alarm LED

o @ Listed, ULC Listed, NYMEA,
FM, CSFM Approved

ENGINEER AND ARCHITECT SPECIFICATIONS T

Introduction

The Siemens Building technologies, Fire Safety Division
DI-3, DI-A3 and_ DI-B3 fire smoke detectors operate on the

traces of fire in the form of visible Smoke or invisible
products of combustion, The DI-3, DI-A3 and DI-B3 have
been developed for the wide range of commercial,
industrial and institutional fire detection and extinguishing
applications. The DI-3, DI-A3 and DI-B3 are approved in
environments covered by UL 268 & UL 268A.The DI-B3
must be utilized with 3 Series 3™ ajr duct housing.

Description

The DI-3 Serjes detector s a plug-in, ionization detector
and is designed for two wire System operation, The DI-3
is designed with adjustable sensitivity while the DI-A3
B3 have a fixed sensitivity designed for their
individual high air flow applications,

threshold, an alarm is signaled to the control unit. The
detector locks in upon alarm and must be reset from the
control panel, i

The sensitivity of the DJ-3, DI-A3 and DI-B3 is preset at

the factory..The electrical sensitivity can be monitored in

and DI-B3 and the adjustment screw on the DI-3 are
accessible from the front of the detector housing enabling
the user to perform all sensitivity adjustments and tests
without removing the detector fromits base.

The detectors utilize a low profile surface mounting base,
model DB-3S, which may be attached to either a 4"
octagonal, single gang outlet box or 4" square wiring box
— orthe audible bage model ADB-3, which must be
attached to 5 4" square, deep wiring box.The DB-3S base

and contain provisjon foran optional concealed locking
mechanism to prevent Unauthorized removal of the
detector head. :

CATALOG NUMBER 6119




ey

FM approved, intrinsically safe DI-3 is available und
Mounting Data ﬁ%del Dr3IS The DI-3IS must be utilized Withthe
intrinsically safe System 3 zone module, mode| 2830 o

Standard or Deep
4"agctaagonal, MXL zone module CZM-1/ISI-1.

0O O E Single Gang orB
S Wiring Box N .
2 3 |‘qqare 4 Application Data
= 2 3/8" The DI-3, DI-A3, DI-B3, DI-3H, DI-A3H and DI-B3H
detectors are fully compatible with other Fire Safety

ESmREns 5 1] e System 3 compatible detectors and may be intermixed
COGo0eT__ | | on the same zone circuit. No more than thirty (30)
L2 11/16" (6.8 cm) detectors of any type of combination (other than thermals

or manual stations) may be used on any one Fire Safety

detector circuit,

This detector is applicable to the 30-foot center spacing
(900 sq. ft.) as referred to in NFPA 72.This spacing,
however, is based on ideal conditions namely, smooth
ceiling, no air movement, and no physical obstructions
between the fire source and the detector. This spacing
should be used as a guide or starting point in the detector
installation layout. Do not mount detectors in areas close
DI-A3 is recommended for use in high air velocity applica- to ventilating or air conditioning outlets. Exposed joists or
tions such as computer room underfloor areas. The beamed ceilings may also affect safe spacing limitations
for detectors. Itis mandatory that engineering judgment

model DI-A3 contains a specially designed internal 4 ; > ¢
chamber cover and a pre-selected fixed sensitivity setting be applied regarding detector location and spacing.

which provides extremely stable operation. Model DI-A3

Detector
Identification
Red LED Lens

has been UL listed for operation in air velocities of 0 to g . s H .

1200 feet per minute. Since air velocity has an effect on En_g",]e_er and AFChlteCt Sp ecifi cations

detector sensitivity and performance, the DI-A3 should The ionization smoke detector shall be a dual chamber

be used only in applications which meet this estabiished EIUS—LW'U?IEWh'Ch mounts to a twist/lock base and shall
e UL listed.

air velocity range,
The DI-B3 is designed specifically for use with the Fire The smoke det_ector shall operate on a two-wire circuit
and shall contain an alarm indicating LED which will

Safety Series 3 air duct housings and, like the DI-A3, ¢ > ; !
contains a specially designed internal chamber cover and fluminate to signal actuation of the detector.

a pre-selected fi ing. -
g utilizeefjcv;th 'tf‘eedss;?ess'tgg% Zig&% Igii DI-B3 must DI-A3ONLY The detector shall be specifically designed
HES LNe = ginairduct for use in high air velocity applicati f
applications with air velocities of 500-4000 FPM. 1200 ft /i g city applications o between 0 and
/min. Detectors which are not UL listed for the
The DI-3, DI-A3 and DI-B3 are also available for high stated air velocity range shall not be accepted.
altitude applications, (3000 t0 8000 feet above sea level) DI-B3 ONL . :
as model numbers DI-3H, DI-A3H and DI-B3H . -B30 .Y The detector shall be specifically designed
for use in air ducts with air velocities between 500-4000
The DI-3 and DI-A3 are capable of operating a remote FPM when used with Fire Safety Series 3 air duct
alarm lamp, RLI1, RLI2, RL:30, R1-40 of auxiliary relay, housings. Detectors not Jisteq tq UL 268A for the stated
n;c(ajdelbf?R-S.lThs mgldelhRR-3/3S relay contains one set air velocity range shall not be accepted
ordouble pole, double throw '
Amp. Hesgtive and requires : 32?; ésuﬁéfgg; lgge\;Ac' 2 The detector shall be available in 3 model that js accept-
mounted to the DB-3S. The D}-B3 is capable of | tilizing able forand UL Jisted foruse in altitudes of 3000-8000
the remote relay as supplied in the Series 3 air duct feet above sea level if desired models DI-3H, DI-A3H or
(ousing model AD-3 with a DASSR Relay Bogrd i DMB3H.
contain
i t’; dala ts102%e\7:ég ﬁ‘;g%’f? 392’; goélitiesttggw contacts Field adjustment* ang monitoring of the detector sensitiv-
_ : ; ity shall be possible withoyt rémoval of the detector head
mlgzg nr?:ltisple'?et‘;]ector/relay combinations are used o f; or,r? its base.The Mmeasurement of detector sensitivity
ot the ot the Zone module current fimit vy Shall provide a discrete efectri

restrict the number of guaranteed detector/relay actya. Which do not provide T rical value, Test methods
tions to one per zone VR smoke con : LtPUtsignal proportional to

. o ant(atlons shall not be considered equal. The
The D3, DI-A3, DL-B3, DISH, DI-A3H ang . e twistloer wehich the detector i installed shal
ionization detectors are U P Labrc]a ratciriBe?’sH! ]@ﬁeoé;ge tvr\‘/ls“t/lock design with Screw-clamp terminals.

i T  Inc. e ili e o Cats
Lgfliccii. The series is also F], CSFM and NYMEA iy il s asccae pl:tc,:,t,ﬁe Self-w,pmg con-tacts for reliability
i security | ef Compatible plug-in detectors. A

amperyreos?;Sha” be Installed in those areas where
il S'ant Installation js réquired as indicated on

—




The detector, or group of detectors, shall require a two-

wire circuit of #18 AWG thermoplastic fix’_cur_e wire
enclosed in metal raceway, or #18 AWG limited energy

shielded cable without conduit, if permitted by local
codes.

. Optional auxiliary DPDT relays or remote alarm lamps
shall be installed where indicated.

The detector assembly shall be a Fire Safety DI ({nsert
number) with DB-3S mounting base, ADB-3 audible or

Series 3 air duct housing. **

*DI-3, DI-3H only
**DI-B3, DI-B3H only

Technical Specifications

Current Requirements: Normal — 100uA (350uA
peak surge upon application
of power) Alarm — 80mA

Voltage Range: 21 +3VDC

OperatingTemperature: +32°F (0°C) to +100°F (38°C)
per UL

Humidity: 0-93% Relative HUmidity

AirVelocity: 0-300 ft./min. Model DI-3

0-1200 ft./min. Model DI-A3
500-4000 ft./min. Model DI-B3
(Requires air duct housing)

Note: Consult factory for special application
requirements. For additional product information,
refer to Fire Safety DI-3 technical bulletin,

P/N 315-082300.

Typical Wiring

NMuzldl;lr Description mmg l:’(;tg'"

DI-3 lonization Smoke Detector 1 A5

DI-3IS lonization Smake Detector T?
{Intrinsically Safe)

DI-3H lonization Smoke Detector 1 &
{High Altitude ;

Di-A3 lonization Smoke Detector 1 45 )
(High Air Velocity)

DI-A3H lonization Stoke Detector 1 45

DI-B3 lonization Smoke Detector 1 A5 )
(Duct Use Only)

DI-B3H lonization Smoke Detector 1 A5
{High Altitude-Duct Usa Only)

DB-3S Low profile mounting base 1 .45

ADB-3 Audible base 1 A5

DB-LK Serigs 3 base locking kit .50 ELE |

AD-31 Series 3 air duct housing 5 225 @
{Sec Catalog Shest #6124)

DA-3SA Duct Relay Module (Conventional) 50 .23

SA-31 Serigs 3 seif-contained air duct housing 7 3.15
{See Catalog Sheet #5124)

fAR-38 Remote Relay (DPDT) 1 45

RL-30 Remote alarm lamp 1 .50
{Incandescent)

RL-40 Remoie alarm lamp 1 .50
(Incandescent)

GP-7A Aerosal datector tester 7 315

GC-7 Replacement gas container for GP-7A 1 45 "

RLI-1 Remote alarm lamp LED .50 .23‘,

ALI-2 Remoate alarm lamp LED .50 .23j

RA-ADB | Finish Trim Ring 50 .23—’







GENERAL DESCRIPTION

Infoimattion Storage Devices' 1SD1400 ChipCorder®
series provides high-quaility, single-chip record/
playback solutions 1o short-duration messaging
applications. The CMOS devices include an on-
chip oscillator, microphone preamplifier, auto-
matic gain control, anfialiasing filter, smoothing fil-
fer, and speaker ampilifier. A minimurn record/
playback subsystem can be configured with a mi-
crophone, a speaker, several passives, two push-
buttons, and a power source,

ChipCorder®

TECHNOLOGY BYIsp

Recordings are stored in on-chip nonvolatile
memory cells, providing zero-power message
storage., This unique, single-chip solution Is made
possidle through I1SD's patented multileve] storage
fechnology. Voice and audio signals are stored
directly info memory In their natural form, providing
high-quality, solid-state voice reproduction,

XCLK O —~—~{ Intemal Clock H T:mlngjj

e S ——

i o
_Sampling Clock |

p 5- LI /AC
g 9P
Antigllasing Fil

ANA IN

ANAOUT O—f-——

MIC Qe N
.\‘:CR-JSI.Z O—‘]-—* /]/

1 Conditioning ||

G e O

ISD~-APRIL 1592

—

= ,' Analog Transcelvers |-
— Y _TIBCeVer

128K Cell
Nonrvolad




I1SD1400 Series

FEATURES

Easy-to-use single-chip voice record/playback
solution

High-quality, natural voice/audio reproduction
Push-button Interface

~ Playback can be edge- or level-
activated

Single-chip durations of 16 and 20 seconds
Automatic power-down mode

~ Enters standby mode immediately fol-
lowing a record or playback cycle

- Standby current 0.5 HA (typical)
Zero-power message storage
~ Eliminates battery backup circuits

Fully addressable to handle multiple
messages

100-year message retention (typical)
100,000 record cycles (typical)

On-chip clock source

No programmer or development system
needed

Single +5 volt power supply

Available in die form; DIP, and SOIC
packaging

Industrial femperature (-40°C to +85°C)
versions available

Table: ISD1400 Series Summary

Part ; Mjnimum Duration Input Sample Rate Typical Filter Pass
v ‘Number: . (Seconds) - * (KHz) Band (KHz)
ISD1416 [ 16 8.0 3.3
ISD1420 [ 20 6.4 2.6
g SEENS RO

Voice Solutions in sjlicon™
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DETAILED DESCRIPTION

SPEECH/SOUND QUALITY 1
The ISD1400 series includes devices offereq mth'e
and 8.0 KHz sampling frequencies, allowing 1
user a choice of speech quality options. 4

speech samples are stored directly 'hjfo on-c lg
nonvolatile memory without the digitization an’
compression associated with other solutions, D;
rect analog storage provides a very true, natura
sounding reproduction of voice, music, Toqes.
and sound effects not available with most solid-

state digital solutions.

DURATION

To meet end system requirements, the ISD] 400
series offers single-chip solutions at 16 and 20 sec-
onds, -

EEPROM STORAGE

One of the benefits of ISD's ChipCorder technology
is the use of on-chip nonvolatile memory, providing
Zero-power message storage, The message Is re-
tained for up fo 100 years typically without power,
In addition, the device can be re-recorded ypi-
cally over 100,000 times,

BASIC OPERATION
The 1SD1400 ChipCorder series devices are con-

application, Using the address lings yjj allow myl-
Device Operation is

Isb

AUTOMATIC POWER-DOWN MODE

At the end of a playback or recorq CYCle, the
ISD1400 series devices aufomaticaly retum 4

low-power standby mode, Consuming Typ,CQ"y
0.5 LA, During a playback cycle, the device POW.
ers down autormatically at the eng of the Mes.
sage. Duiing a record cycle, the deviee POWey
down immediately after REC is releqseq HIGH,

ADDRESSING (OPTIONAL) |
In addition fo providing simple Message playbagy,
the 15D1400 series provides g full Qddressing cq.
pability,

The ISD1400 serles storage array has 140 distinct

addressable segments, providing the following
resolutions, See Application Informnation for 1SD1400

address tables,

Table 1: Device Playback/Record
Durations
s Sae % Minimum Duration
?art Nymber} (Secqnds)
15D1416 100 ms
ISD1420 ! 125 ms
‘/
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DETAILED DESCRIPTION

SPEECH/SOUND QUALITY i
The ISD1400 series includes deviqes offereq afth'e
and 8.0 KHz sampling frequencies, allowing 1l
user a choice of speech quality options. ks

speech samples are stored direcﬂy 'lr'n‘o on-c g
nonvolatile memory without the digitization aB !
compression associated with other solutions. 1,
rect analog storage provides a very true, natura
sounding reproduction of voice, music, fongs,
and sound effects not available with most solid-

state digital solutions.

DURATION

To meet end system requirements, the 1SD1400
series offers single-chip solutions at 16 and 20 sec-
onds, -

EEPROM STORAGE

One of the benefits of ISD's ChipCorder technology
is the use of on-chip nonvolatile memory, providing
Zero-power message storage, The message is re-
tained for up to 100 years typically without power,
In addition, the device can be re-recordeg ypi-
cally over 100,000 times,

BASIC OPERATION
The I1SD1400 ChipCorder series devices are con-

application, Using the adadress lings wjj allo

: e ac W mul-
tiple Message applications, Device Operation js
explained on page 15,

ISD

AUTOMATIC POWER-DOWN MODE

At the end of a playback or recorq Cycle, the
ISD1400 series devices automcm‘cquy retum 1o
low-power standby mode, consuming Wplcolly
0.5 A, During a playback cycle, the device poy,
ers down automatically at the eng of the i
sage. During a record cycle, the deviee POwe
down immediately after REC is releqseq HIGH,

ADDRESSING (OPTIONAL)

In addition fo providing simple message playbacy,
the ISD1400 series provides a full Qddressing og.
pability,

The ISD1400 serles storage armay has 140 distint

addressable segments, providing the following
resolutions. See Applicartion Information for 1SD1400

address tables,

Table 1: Device Playback/Record
Durations
Ha g e ) Minimum Duration
?art Number‘ (Secpn ds)
ISD1416 ’ 100 ms
ISD1420 [ 125 ms




ISD1400 Series

————

Figure 1: 1SD1400 Series Pinouts

1SD1400

DIP/soic

NOTE: NO means must Not Connect,

PIN DESCRIPTION

NOTE  The REC signay Is debounced for 50 ms on
the rising &dge fo prevent q false retriggening
from q PUsh-button Swifch,

VOLTAGE INPUTS (Veea r Veep)

Anglog and digital circyts internal to the 1SD1400
series use. Separate power buses 1o minimize Noise

GROUND INPUTS (Vssa , Vssn)

Similar to Veea and Veen, the Qanalo igf

clieuits intemg] 1o the ISD1409 Series Ssg r;gpcg%ffc'
ground buses fo Minimize nojse, These ping shoulc?
be tieqg fogether g Close as Possible 1o the device

-

RECORD (REC) g N

input Is an active- record s 9N, The
Lliizgc:éggrds whenever REC Is LOW, Thjs signey
must remain LOW for the duration Of the recoyy.
ing. REC takes precedence over either plqychk
(PLAYE or PLAYL) signall. If REC is pulled Loy duing
a playback cycle, the playback lmmediote;y

ceases and recording begins,

A record cycle Is completed when REC g Pulleg
HIGH or the memory space s filled,

An end-of-message marker (EOM) is infemally re.
corded, enabling a subsequent playback Cycle
fo terminate appropriately, The device Qutomgati-
cally powers down to standby mode When REC

goes HIGH,

PLAYBACK, EDGE-ACTIVATED (PLAYE)

When a LOW-going fransifion is detected on this
input signal, g playback cycle begins, Playback
continues until an EOM js encountered or the end
of the memory space is reached. Upon comple-
fion of the playback cycle, the device automai.
cally powers down info standby mode, Taking

PLAYBACK, LEVEL-ACTIVATED (PLAYL)

When this input signal transttions from HIGH to
OW, a playback Cycle is intiated, Playback con-
finues until PLAYL is pulled HIGH, an EOM marker is
defected, or the end of the memory space Is

NOTE  In piaybacy, elther PLAYE or FLAYI Is held

W duing Eop of OVF, the device wil stll

enter standby  ang the Internal osclllator

94 1ming generator Wil stop, However,

e rsing eqge of PLAYE and PLAYL are not

debounceq and any subsequent falling

edge lParticularly syicp, bounce) present

0B et e Initiate  another
Playback,

et

™
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ISD1400 Serje,
g

RECORD LED OUTPUT (RECLED)

The output RECLED is LOW during a recc?rd cycle,
If can be used to drive an LED to provide fged-
“Kihat arecord cyele is in progress, In oddiﬂor],
RECTED pulses LOW momentarily when an EOM is

encouniered in a playback cycle,

MICROPHONE INPUT ( ,

The microphone input transfers its signal to the on-
chip preampilifier. An on-chip Aufomatic Gain
Confrol (AGC) circuit conirols the gain of this
preamplifier from ~15 to 24 dB. An extemal micro-
phone should be AC coupled to this pin via g se-
ries capacitor, The capacitor value, fogether with
the inferal 10 kQ resistance on this pin, defer-
mine the Iow~frequency Cutoff for the I1SD1400 se-
fes passband, See Application Information for
additional information on low-frequency Cufoff
calculations,

MICROPHONE REFERENCE (MIC REF)

The MIC REF Input is the inverting input to the mi-
CIophone preamplific I This provides g noise-can-

CIoPNo

Ing or common-mode rejection input fo the

)

Ce When connecled cliferentially fo g micro-
phone,

AUTGHATIC GAIN CONTROL (A5¢)

The AGC dynamically adjusts the gain of the
preamplifier to compensate for the wide range of
microphone input levels, The AGC dllows the full
fange of sound, from Whispers fo joug sounds, to
be recorded with rminfmal distortion, The “attack”
eimined by the time constant of a 5 Ko
internall resistance angd an external capacitor (Cs
on the sch imatic in Figure 4) Connecteq from the
5C pinfo Vg SA dnalog ground, The ‘elease” ime
mined by ihe fime constant of an extemnq
o (RS) and an extemc| Capacifor (C4) con.

n paralle] betwe ihe AGC pin and Vgsa
nAlog grou <. Nomi S Of 470 KkQ and
4/ UF glve salistfactory resyits in miost Cases,

ANALOG OUTPUT (ANA OUT)

This pin provides the preamplifier oufpyf Tc; the us-
er. The voltage gain of the preamphﬂer'ls deter-
mined by the volfage level at the AGC pin,

ANALOG INPUT (ANA IN)

The ANA IN pin transfers the input signal to the chip
for recording. For microphone inputs, the ANA OUT
pin should be connected Via an extemal capagci-
tor to the ANA IN pin. This capacitor value, togeth-
er with the 3.0 KQ input impedance of ANA N, is
selected to give additional cutoff at the low-fre-
quency end of the volce passband, If the desired
input Is derived from g source other than a micro-
phone, the signal can be fed, capacitively coy-
pled, into the ANA IN pin directly,

EXTERNAL CLOCK INPUT (XCLK)

The extemal clock input for the I$D1400 devices
has an infemq| pull-down device, The 1ISD1400 s
configured at the factory with an infemal sgm-
pling clock frequency that guarantees its minj-
MmuUm  noming| record/playback fime, For
instance, an ISD1420 operating within specifica-
tion will be Observed to always have g minimum
of 20 seconds of recording time, The sampling fre-
quency is then maintained to q variation of +2,25
percent over the commercial temperature and
operating voltage ranges, while st maintaining
the minimum specified recording duration, This
Will result in SOme devices having a few percent
more than noming| recording times, .

The intemal clock has g +5 percent folerance
emperature qng Vvoltage
fange. A regulateg Power supply is recommenag-
&d for industriq temperatyure parts. If greater pre-
Cision s réquired, the device can be clocked

through the XCLK pin as follows:

Table 2: Externaj Clock Sample Rates

S e Gl :
Number SGmple Rate / Required Clock :
ISD1416 8.0 KHz 1024 KHz

819.2 KHz

ISD1420
8D . s v M—‘\ 5
3




ISD1400 Series

e

t be
recommended clock rates should no
\Eﬁéz b?e?:ause the antialiasing and smoofh!ng’fﬁ;fﬁ;s
are fixed, and aliasing problems can occu; Ak
sample ratfe differs from the one r_ecomrrilt? - as:
The duty cycle on the input clock is not critic ,”
the clock Is immediately divided by two intemally.
If the XCLK is not used, this input should be

connected fo ground.

SPEAKER OUTPUTS (SP+, SP=)

The P+ and SP- pins provide direct drive for loqd-
Speakers with impedances as low as 1§ QA sin-
gle output may be used, but, for drect-diive
loudspeakers, the two opposite-polariy outputs pro-
vide an improvement in output power of up to
four fimes over q single-ended connection, Fur-
thermore, when sp+ and SP-are used, g speaker-
coupling capacitor is not required, A single-end-
€d connection wil require an AC-coupling ca-
Pacitor between the sp pin and the speaker, The
speaker outputs are in g high-impedance state
during a recorg cycle, and held ot Visa duing pow-
er down,

ADDRESS INPUTS (A0-A7)

The Address Inputs have two functions, depending
Upon the level of the two Most Significant Bits (MSB)
of the address,

]f either of the two MSBs Is LOW, the inputs are g
inferpreted gs address bits and are yseq as the

faling edge of PLAYE, PLAYL, or REcS

OPERATIONAL MODES
400 serles is designed with severg| buitt

;’;ee:cs:?iclna! modes provided fo ollow moximu”?
functionality with @ minimum of Qdditiongy com.
ponents, described In detall below, The operg.
fional modes use the address pins on the 1SD140p
devices, but are mapped outside _fhe valid qg.
dress range. When the two Most Slgniﬁcant Bits
(MSBs) are HIGH (Aé and A7), the '®Maining qq.
dress signals are Interpreted as mod§ bits ang not
as address bifs, Therefore, operationg| Modeg
and direct addressing are not Compatible gng
cannot be used simultaneously,

There are two important considerations for Using
operational modes. First, all operations begjn ini-
fially at address 0, which s the beginning of the
ISD1400 address space. Later operations can pe.
gin at other addfress locations, depending on the
operational mode(s) chosen. In addition, the ad-
dress pointer is reset fo when the device is
changed from record 1o playback but not from
playback to recorg When Ad is HIGH in Operation-

al Mode,

Second, an Operational Mode Is executed when
any of the control inpufs, PLAYE, PTAYL, or REC, go
LOW and the two MSBs are HIGH, This Operational

NOTE 7he two MSBs are on pps o and 10 for
each ISD1 400 Seiles device, -

™
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OPERATIONAL MOGDES DESCRIPTION

The Operational Modes can be used In conjunc-
tion with a microcontroller, or ihey can be hard-

wired fo provide the desired system operation,

)& Cueing allows the 1 » skip through
messages, wiinout knowing the actuc physical
addresses of each message. Each control input
LOW pulse causes the infemal addrass poinfer to
skip to the next message. This mode should be
used for playback only, and is typically used with
the Ad Operational Mode,

IS

A1 — DELETE EOM MARKERS

The A1 Operational Mode allows sequentially re-
corded messages to be combined into g single
message with only one FOM marker set af the end
of the final message. When this operational modle
Is configured, Mmessages recorded sequentially
are played back as one confintious message,

A2 - [INIISED
Tabla
|
Address Crtl, Wl
(HIGH) runction
Message Cuelng -
’_\2

“j Fast-forwarg infough mess

A3 - MESSAGE LOOPING

The A3 Operational Mode allows for the automat-

ic. contlinuously repeated playback of the mes.
Ige located at the peginning of the address

space,

A message can complefely fill the 1SD1400 de.

vice and will loop frorn Peginning to end, Pulsing

PLAYE will start the playback and poulsing PLAYL will

end fhe playback,

A4 — CONSECUTIVE ADDRESSING

During normal operations, the address pointer will
reset when g message Is playeci through to an
EOM marker, The A4 Operational Mode inhibits the
address pointer reset, allowing messages to be re-
corded or played back consecuiively, When the
device is in a static state; i.e., not recording or
playing back, momentarily faking this pin LOW will
resef the address counter to zero,

A5 e INUSED

3: Operational Modes Table

Jointly
Compatible(?)

ages

ST e

Xl oceraiior NOaos cor > X Sk
Ceraionc MO0 CanN D2 used siridlianaously




Figure 4: Application Example
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SPEAKER

] —lﬂj
C3 i Cl
0.1 4F 2, 2204F
10KQ
c4 ELECTRET
, 0.) uF MICROPHONE
file ]

o [o Jo]=To 1]
SFEZR23

10] 7 I1sD1400
23| FIAL ANA oUT (21
J2a] prage . .
27| REC * - MIC REF 18

i mic [37_ oy
RECLED AccC [12
Rg 26 XCLK ‘? 9 IJF
1 Kﬂ — RS c5 R 4
- 470KQ 0T 3F 10KQ

FUNCTIONAL DESCRIPTION EXAMPLE

n

.|l

The following example operating sequence dem- subsequent faling edge on PLAYE initiates
onstrates the functionality of the ISD1400 series anew play cycle from the start address,
devices, 3. Llevel-activateg playback,
1. f;fgf @ message filing the address Puling the PIAYE signal Low nitigtes q
¥ playback cycle from the beginning of the
Pulling the REC signal LOW inttiates a recorg message space or g selected location, Jf
cycle from the beginning of the message recording has filled the message space,
Space. If REC is helg LOW, the recording the entire message is played, When the
confinues until the message space has device reaches the EOM marker, it
been filleq, Once the message space Js Qufomatically pPowers down, A subsequent
filled, recording ceases, The device wijl faling edge on PLAYL inifictes o new play
Qutomatically power down affer REcS is cycle from the starfing address,
pulled HIGH,

4, Level-activated playback (1'runccfed).
2, Edge-acﬁvcfed playback,

Puling the PTAYE signal LOW inifiates g Playback cycle, the device stops playing
Playback cycle fromrﬂwe beginning of the and enters the Power-down mode, A
Message space or gt o Selected location, Subsequent faling edge on PIAYL initiates a
The nslng edge of PLAYE has no effect on New play cycle from the start address,
Operation, If g récording has. fileq the . :

Message space, fhe entire message Is 5. Record (inferrupting Playbeick),

Played, When the device féaches the EOM The REC signg fakes precedence over

marker, it Automatically Powers down, A other operations, Any LOW-going transition
_ =




I1SD1400 Series

on REC initiates a new record operation
from the beginning of the start address or
af a selected location, regardless of any
current operation in progress,

6. Record q message, partially filing the ad-
dress space, .

A record operation need not fill the entire

message space. Releasing the REC signal
HIGH before filing the message space
causes the recording fo stop and an EOM
to be placed, The device powers down
automatically.

7. Play back g message, partially filing the
address space,

Puling the PIAYE or PLAYL signal LOW
inifiates g playback cycle which is then
complefed when the EOM marker is
encountered, Playback ceases and the
device powers down,

8. RECIED operation,

The RECTED output Pin provides an active-
LOW signal which ¢an be used fo drive an
Dasa “record-ln-progress” indicator, It

indicate an EOM atthe end of g message
being played,

APPLICATIONS NOTE

Some users may experience an unexpected re-
cording faking place when thelr circuit Is powered
up, or the batterles are changed and Vee fises
faster than REC, This undesired recording prevents
playback of the previously recorded message, A
spurious End Of Message (EOM) marker appears at
the very beginning of the memoly, preventing ac-
cess fo the original message, and nothing is

played.

To prevent this occurence, place a capacitor
(approx. 0.001 HF) between the controf pin (REC)
and Ve, This pulls the control pin voltage up with
Vee as it rises, Once the voltage is HIGH, the pul-

Up device will keep the pin HIGH until intenti nally
pulled LOW, preventing the false EOM marker.

Since this anomaly depends on factors such as
the capacitance of the user's printed circuit
board, not all circyit designs will exhibit the spurl-
©us marker, However, it is recommended that the
capacitor Is included for design reliability, A more
detailed explanation and resolution of this oceur-
rence is described in Application Information.

16
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SETI | SEMKO | DEMKO | NEMKO | BABT

6-Pin DIP Optoisolators
Triac Driver Qutput (400 Voits)

The MOC3020 Series consists of gallium arsenide Infrared emitting diodes, optically
coupled to a silicon bilatera] Switch, :
They are designed for applications requlring isolated triac triggering.

o Output Driver Designed for 240 Vac Line

Applications

e Solenold/Valve Controls

® Lamp Ballasts

® Interfacing Microprocessors to 115 Vac Peripherals

® Motor Controls
o

o Static ac Power Switch
o ‘Solid State Relays
® Incandescent Lamp Dimmers

MAXIMUM RATINGS (TA = 25°C unless otherwise noted)

Rating Rk , Symbol ’ Value l . Unltj
. INFRARED EMITTING DIODE
Lljgverse Voltage ' VR I 3 ' Voltsj
Forward Current — Continuous ; ’ S I 60 I mA*’
Total Power Disslpation @ TA =25°C Pp 100 mw
l Negligible Power In Triac Driver l I ’ 7
Derate above 25°¢ 1.33 mwW/°C
OUTPUT DRIVER
’ﬂ-State Output Terminal Voltage ’ VDRM - ’ 400 Volts
Peak Repetitlve Surge Current ITsm ' 1 A
(PW =1 ms, 120 pps) ! I
! Total Power Dissipation @ TA = 25°C I Pp ’ 300 mw‘l
Derate above 25°C - 4 mW/eC
TOTAL DEVICE :
lsc(’ljseﬂaol? ascu\r/g;t;/:;t’asgg fgz) & Second Duration) i I - ; l VEC‘I
e AE-Ei5
-Junction Temperature Range j 'TJ -40to +100 ’ €© —’
Amblent Operating Temperature Range (2) el TA ~40to +85 ’ °C
Storage Temperature Rangs . R o Tstg =40 to +150 , °C
* |_Soldering Temperaturg (10s) TL 260 “

(1) Isolation 8Urge voltage, V,s'o I8 an Internal devica dlelectric breakd
] 3 own rating,
For this lest, Ping 1 ang 2 &re common, and Pins 4,5and6ars commeon, L1

(2) Refer to Quallty and Re]lablmy Section for tgst Information,

MOC3020

MOC3021*

[IFT = 16 mA Max]

MOC3022

[IFT = 10 mA Max]

MOC3023

[IFT = 5 mA Max]
*Motorola Preferred Devica

STYLE 6 PLASTIC

“T" LEADFORM
WIDE SPACED 0.4”
CASE 730D-05

SA

"8"/“F" LEADFORM
SURFACE MOUNT
CASE 730C-04
(STANDARD PROFILE)

CASE 730F-04
(LOW PROFILE)

COUPLER SCHEMATIC

1;} 6
2o N Os

30 : 4

1. ANODE
+ 2. CATHODE
8 NC
4. MAIN TERMINAL
5. SUBSTRATE

DO NOT CONNECT
6. MAIN TERMINAL




MOC3020, MOC3021, MOC3022, MOC3023

o)

ELECTRICAL CHARACTERISTICS ({Tp = 25°C unless otherwise noted) i .
L . . Characteristic , Symbol , Min , Typ l ax
INPUT LED ! e, e -
Reverse Leakage Current 'R. = I ~. ( : ( ' .#
e ] 1 is 1.6 Volts
Forward Voltage ... VE b , 15 I i I it
(lr=10mA) " .
QUTPUT DETECTOR (I = 0 unless otherwise noted)
Peak Blacking Current, Either Direction IDRM —_ 10 100 nA
(Rated VpRrpm, Note 1) y :
Peak On-State Voltage, Elther Dirsction VTm —_ 1.8 3 Vélts
(ITM = 100 mA Peak) : ;
Critlcal Rate of Rise of Off-State Voltage (Figure 7, Note 2) dv/dt - 10 - l V/pr’
- COUPLED
LED Trigger Current, Current Required to Latch Output IFT mA"
{Main Terminal Voltage = 3V, Note 3) MOC3020 - 15 30 "
: sk MOC3021 —_ 8 15
MOC3022 — — 10
MOC3023 — —_ 5
Holding Curfent, Either Direction IH e 100 — | ua

Notes: 1. Test voltage must be applied within dv/dt rating.

2. This is static dv/dt,

3, All devices are guaranteed to trigger at an Ig value less than or equal to max IgT.
. IFT (30 mA for MOC3020, 15 mA for MOC3021, 10 mA for MOC3022, 5 mA for M

See Figure 7 for test circuit. Commutating dv/dt is a function of the loa

TYPICAL ELECTRICAL CHARACTEﬁISTICS

Ta = 25°C

T TR =
R HHHH A
g | - PULSE ONLY 7 £+ 4
O et LA SEReNenEBAD N
T A e
B, A T & T
E LI P T g 7 "I“
gl 00 (IS T S -0 | | |

NiE! i = &8
Sacallila iy o T

Ir, LED FORWARD CURRENT (mA)
Figure 1, LED Fomard Voltage versys Forward Current

4-60

d-driving Ithyrlstor(s) only.
. Tharefore, recommended operatin,
0C3023) and absolute max IF (80 mA),

g )IF lies between max_

; 1
Vm, ON-STATE YOLTAGE (voLTs)
Figure 2, On-State Characteristics

w
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14 % | REEEEN 1]
2 15k | i g - }, I, l’ I[ NORMALIZED TO: ‘!
i S £ | R
E E2 } 5”\] T il
P =l 3 | T T
T Bnp 2 EC PR
. 0.6 I I J 5 g ‘ } 5 ” 10 20 50 100
2t 7 TA,g.MBIEN;I'gl"JEMPERA;SRE (°C) % ? e ‘ ‘ PWip, LED TRIGGER PULSE WIDTH {us)

'Figure 3. Trigger Current versus Temperature

Figure 4, LED Current Required to Trigger versus
LED Pulse Width

12 ; 12
] T ke ] e il ol A e A o L
w | —— STATIC dvidt L] stime e i
| TCIQCUIUNF;GUR'H wL I I I I ’ I ! l lj
=" B ' 5 '
s 0 " ’ ,’ " ,‘ ,’:’I ! BL | S [TEsr,cmcuﬁqu'unHIj
e e
5 5 :
oo ’\’\U”ﬁ‘gsl_ll!!lf | jl
vlllll‘t\LlT‘l Llflffll"’
: A | 5 e
| e (7115 o o o A O O =
25 30 40 50 60 0 .8 80 100 0 04 08 1.2 1.6 2
; TA AMBIENT TEMPERATURE (°C) RL. LOAD RESISTANCE (k)
Figure 5, dv/dt.versus Temperatyre Figure 6. dv/dt versus Load Resistance
400 = i A :
Vde f :’ IRTEST}' l
1
|
o= ,; i 1 ;’hee ;Jr; Ty wetted relay provides a high speed repeated pulse to
INpUT MERCURY oy Condion o 5w ioh Sctebliheg horoges.
WETTED the D.U.T. with a normal LED input current, then ren?ovirzlg";lf?ag gl
RELAY ﬁ‘tg:::;.enar‘x,a;f:g 8*{{;_;51- allows the dv/dt to be gradually
applied voltage pulsé, évef)o:fttz‘ru;rse!Eégizi:;:trgsp%nse e
The dv/dt is then decreased untj} the D.U.T, sto tBls i il
measured at thjs point and recorded, el e

1lf—

APPLIED VOLTAGE SR
‘WAVEFORM 7
s N dvict =

400V
083 Vngy _ 252
TRC RC

Figure 7, Static dv/dt Test Circuit
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DATA SHEET

2N2219:; 2N2219A /
NPN Switching transistors
Product Specification 1997 Sep 03
Supersedes data of 1997 May 07
File under Disc

rete Semiconductors, SC04

Philips
Semiconductors
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Philips Semiconductors

NPN sWitching transistors

FEATURES
* High current (max. 800 mA)
* Low voltage (max. 40 V).

APPLICATIONS
e High-speed switching A
* DC and VHF/UHF amplification, for 2N2219 only.

DESCRIPTION

NPN switching transistor in a TO-39 meta| package.
PNP complement: 2N2905 and 2N2905A.

QUICK REFERENCE DATA

m PARAMETER

Veso

2N2219
2N2219A

collector-emitter voltage
2N2219

Vceo

DC current gain
transition frequency
2N2219

2N2219A

1997 Sep 03

open base

.

Product speclﬁcation

2N2219; 2N2219,
PINNING .
| PN ] DESCRIPTION
1 Iemitter
llj 2 [ base
I_ 3 ]collector, connected to case

collector-base voltage open emitter

- 2N2219A
_ collector current (DC)
[Pt [total power disipate L R,

le=10 mA; Vee = i0v

Fig.1 Simplified outline (TO-39) and symbol.

MAM317




Philips Semiconductors
. : - e S
NPN switching transistor.
CONDITIONS
PR I 19A; see Fig.2
- 2N2219A;
SYMB I en 10% and 90% levels) for type e
Switching times (betwe I o
ton | tum-on time e o
tq - Idelay time I
t | rise time l
o [ tum-off time . |
s | storage time 1
t | fall time .
Note

1. Pulse test: t, <300 ps; § < 0.02.

Vo (probe)
ooe P O =-— oscllloscope
oscilloscope 2"’509) i osc p

~<—

v

=95v; T=500ps; b=10ps; t=t<3ns,
R1=680; Ro =3250; Rg =325Q; Re=160 0,
Ves =-35 ViVee = 295y, i
Osclnoscope: input Impedance Z=500,

Fig.2 Test circuit for switqhing times,

1997 Sep 03
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Philips Semiconductors DeclﬂCaﬁon

: 2N2219:
NPN switching transistors » 2N221g A
PACKAGE OUTLINE
Metal-can cylindrical single-ended package; 3 leads SOT5/11

<—— seating plane

J\UUJI

EUROPEAN
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