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Abstract
This project presents the equipment that can controls the electrical equipment in the home. It
can control from outside via the line of telephone to the control equipment and send the control signal to

the electrical equipment by method of FM. This project is made for anyone to open-close the electrical

equipment in wide area.
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3.16 1dsunsuavilszanananismumngs

COUNT :

LP3:
LP2:
LP1l:

OFH:

ORRC :
LPP3:
LPP2:
LPP1:

LPB:

PB1:

STDOP:
KANGOP:

MAIN:

ORG

SETB
SETB
LJMP

ORG
LJIMP

ORG

JN B

JNB
MOV
ACALL
MOV
MOV
MOV
DJNZ

JB

DJNZ
DJNZ
JNB

CLR

SETB
MOV
ACALL
CLR
SETB
SETB
MOV
ACALL

CLR
MOV
MOV
MOV
DJINZ

JB

DJNZ
DJINZ
LJIMP
LJIMP

CLR

MOV
ACALL

MOV

JNB
JB

MOV
MOV
MOV
MOV
SETB
SETB
MOV
MOV
CLR
CLR

0000H
B30
P3id
COUNT

000BH
BOUNDARY

0030H

P3.3,LPB

P3.0,COUNT
R2, #4BH
LOOP3
R2,#16H
R1,#00H
RO, #00H
RO,LP1

P3.0,0FH

R1,LP2
R2,LP3
P3.0,COUNT

P31

B3
R2,#02H
LOOP3
B3 1
P0.2
PO.3
R2, #05H
LOOP3

PO.1

R2,#1EH
R1,#00H
RO, #00H
RO,LPP1

P17, PBL

R1,LPP2
R2,LPP3
PB6

PB

P3:.2

R5, #00H
PLAYBACK

R4, #04H

P17, STDOP
P1.7,KANGOP

IE, #82H
TMOD, #01H
THO, #00H
TLO, #0EOH
TFO0

TRO
R7,#00H
R6, #96H
P0O.0O

PO:1

43

;a5 a0UNE oA uMT e 1)

;AT TBUTYYIUNITZA

;AT AUNVTTINUNT0 11

; Tinagiierriu (address 00)

; MHUANMENY



STD1P:

KANG1P:

STDI2P:

KANG2P:

STD3P:

KANG3P:

STD4P:

KANG4P:

PB6:

CHRC:
PP3:
PP2:
PP1:

RE:

PB:

LCOUNT:

STDIN:

STD2N:

KANG2N :

STD3N:

KANG3N:

STD4N :

KANGAN :

ACALL INA
CINE A, #60H, STD1N
JB P0.0,STDOP
JNB  P1.7,STDLP
JB P1.7,KANGLP
ACALL INA

MOV  31H,A

JB P0.0,STDLP
JNB  P1.7,STD2P
JB P1.7,KANG2P
ACALL INA

MOV  32H,A

JB P0.0, STD1P
JNB  P1.7,STD3P
JB P1.7,KANG3P
ACALL INA

MOV  33H,A

JB P0.0,STDLP
JNB  P1.7,STDAP
JB P1.7,KANGAP
ACALL INA

MOV  34H,A

LIMP STDOP

;i RC

SETB P3.2

MOV  R5, #34H
ACALL PLAYBACK
MOV  R2,#16H

MOV  R1,#00H

MOV RO, #00H
DJNZ RO, PPl

JB P1.7,RC
DJNZ R1,PP2

DINZ R2,PP3

LJMP ONH

MOV RS, #16H
ACALL RECORD

CLR  P3.2

LJMP  ONH
;Wadoanuidinld
SETB P3.2

MOV RS, #16H
ACALL PLAYBACK
@LE D3 .2

LJMP COUNT

CINE A, 31H,STD2N
INC  R7

JB PO .0, CWJ
JNB  P1.7, STD2N
JB P1.7, KANG2N
ACALL INA

CINE A, 32H,STD3N
INC  R7

JB P0 .0, CWJ
JNB  P1.7,STD3N
JB P1.7, KANG3N
ACALL INA

CINE A, 33H,STDAN
INC  R7

JB 0.0, CWJ
JNB  Pl.7, STDAN
JB P1.7, KANGAN

;11 sTDOP 1oITHAUNATHI

; (address 1 2C)

; (address 1 68)

; (address 1 68)

;1 cwr denasvalunsy
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ACALL INA
CINE A,34H,CWJ
INC R7
CwJ: MOV A,R7
CINE A, #04H, PB4

SETB P0.1

PB2: MOV RS, #3CH s Wnanuoavgasel lWfhmudodland
ACALL PLAYBACK 1la

THREE : JB P0.0,PB3

JNB  P1.7,THREE

J: JB B1.7,8 ATNTOUMTHINU 3 HAN
DJINZ R3, THREE ;

PBS: MOV RS, #O0FH aaSadumsdea Sudumsdeaning

ACALL PLAYBACK
SJMP THREE4

PB3: MOV RS, #2DH ASuAUMIFuIny

ACALL PLAYBACK
THREE4: MOV R3,#03H
CLR PO.0
DJINZ R4 ,THREE
ONH: SETB P3.1
MOV R2,#02H
ACALL LOOP3

CLR P3.1
MOV R4, #04H
CLR P0O.2
CLR P0.3

LJMP COUNT

PB4: MOV  R5,#1EH s ivaru lign@ea (address 78)

ACALL PLAYBACK
LJMP STDOP

INA: MOV A, Pl
ANL A, #78H

RET
RES: JNB  P0.0,RES ;sol¥vua 1 ¥9nan

CLR  P0.0

RET

; IN R5 ; ADDRESS
;REG P0.6 PD

;P0.4 P/R
2P0 CE
;PO.5 EOM
PLAYBACK: CLR P0O.4
SETB P0.5
SETB PO0.6
SETB: P0L7

MOV R2, #01H
CALL LOOP3
SETB P0.4
MOV R2, #01H
CALL LOOP3
MOV P2 ,R5
MOV R2, #01H
CALL LOOP3
CLR P06
MOV R2, #01H



WAIT:

RECORD:

BOUNDARY :

LOOP3:
LOOP2:
LOOP1:

NP:

CALL
CLR
MOV
CALL
SETB
JB
JNB
RET

SETB
SETB
SETB
SETB
MOV
CALL
CLR
MOV
CALL
MOV
MOV
CALL
CLR
MOV
CALL
CLR
MOV
CALL
SETB
RET

DJNZ
SETB
CLR

RETI

MOV
MOV
DJNZ
DJINZ
DJNZ
RET
END

46

LOOP3
PO.7
R2,#01H
LOOP3
P0O.7
PO.5,WAIT
PO.5,5

PO.
PO.
PO.
PO.
R2,#01H
LOOP3
P0.4
R2,#01H
LOOP3
P2/,R5
R2,#01H
LOOP3
PO.6
R2,#01H
LOOP3
PO .7
R2,#3CH
LOOP3
P0.7

~N O\ U

R6,NP
PO.0
TFO

R1,#00H
RO, #00H
RO,LOOP1
R1,LOOP2
R2,LOO0OP3



3.17 1dsunsuaiuszanamansdiumasy

STDOP:

KANGOP:

MAIN:

STD1P:

KANGL1P:

STD2P:

KANG2P:

STDIN:

STD2N:

KANG2N:

CWJ :

STDOC :

KANGOC :

OPEN:

CLOSE:

ORG
LJMP

ORG
LJMP

ORG
CLR
CLR
CLR
CLR

JB
MOV
MOV
MOV
MOV
SETB
SETB
MOV
MOV
CLR
ACALL
CJINE

JB
JNB
JB
ACALL
MOV
JB
JNB
JB
ACALL
MOV
LJIMP

CJINE
INC
JB
JNB
JB
ACALL
CJINE
INC
MOV
CJINE

JB
JNB
JB
ACALL
CJINE
SETB
ACALL
CLR
CLR
SETB
SJIMP
CJINE
SETB
ACALL
CLR
CLR
SETB

0000H
STDOP

000BH
BOUNDARY

0030H
P2.0
P2:1
P2.7
P2.6

JNB P1.3,STDOP

P1.3,KANGOP
IE, #82H
TMOD, #01H
THO, #00H
TLO, #0EOH
TFO0

TRO

R7,#00H
R6,#96H

P2 .4

INA

A, #30H, STD1N

P2.4,STDOP
P1.3,8TD1P
P1.3,KANG1P
INA

31H, A
P2.4,STDOP
P1l.3,STD2P
P1.3,KANG2P
INA

32H,A
STDOP

A, 31H, STD2N
R7
P2.4,LONG
P1.3, STD2N
P1.3,KANG2N
INA

A,32H, CWJ
R

A,R7

A, #02H, LONG

P2 .4 ,LONG
P13 STDOC
P1.3,KANGOC
INA

A, #80H, CLOSE
P2.0

LOOP4

P2.0

P21

P2.6

LONG

A, #50H, LONG
P2

LOOP4

P2 7

P2.6

P2.1
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LONG:

BOUNDARY :

NP:

INA:

LOOP4 :
LOOP3:
LOOP2:
LOOP1 :

SETB
LJIMP

DJNZ
SETB
CLR

RETT

MOV
ANL
RET

MOV
MOV
MOV
DJINZ
DJINZ
DJNZ
RET
END

P2 .4
STDOP

R6,NP
P2.4
TFO0

A,P1
A, #0F0H

R2,#01H
R1,#00H
RO, #00H
RO,LOOP1
R1,LOOP2
R2,LOOP3
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Features

« Compatible with MCS-51™ Products

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

o Fully Static Operation: 0 Hz to 24 MHz

o Three-level Program Memory Lock

« 128 x 8-bit Internal RAM

e 32 Programmable /O Lines

« Two 16-bit Timer/Counters

» Six Interrupt Sources

e Programmable Serial Channel

« Low-power Idle and Power-down Modes

Description

The AT89C51 is a low-power, high-performance CMOS 8-bit microcomputer with 4K
bytes of Flash programmable and erasable read only memory (PEROM). The device
is manufactured using Atmel’s high-density nonvolatile memory technology and is
compatible with the industry-standard MCS-51 instruction set and pinout. The on-chip
Flash allows the program memory to be reprogrammed in-system or by a conven-
tional nonvolatile memory programmer. By combining a versatile 8-bit CPU with Flash
on a monolithic chip, the Atmel AT89C51 is a powerful microcomputer which provides
a highly-flexible and cost-effective solution to many embedded control applications.

Pin Configurations Bl
PO 40 vCcC
P12 39 {1 P0.0 (ADO)
p1203 38 [1P0.1 (AD1)
P1304 37{3P0.2 (AD2)
P140s 36 [1 P0.3 (AD3)
P15sO6 35[1 P0.4 (AD4)
P1.607 34 [J P05 (ADS)
P170]8 333 P0.6 (ADE)
RSTO9 321 P0.7 (AD7)
PQFP/TQFP (RxDyP30C] 10 31 P EANPP
Txp) P31 11 30 1 ALEPROG
= Lt B (iNTo) P32 12 29 D PSEN
~ & 85488 (NrT) Paad] 13 281P2.7 (A15)
(ot = g (To) P34 14 270 P2.6 (A14)
H O NE O Qe N3 1) P3sg1s 26 1 P2.5 (A13)
aooaoaZ>00nno (WR)P3.6(] 16 250 P2.4 (A12)
ﬂnﬂnnﬂnﬂgg? @®oyP37C17 24[01P2.3 (A11)
$2958888883 XTAL2 (] 18 23[1P2.2 (A10)
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Block Diagram
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The AT89C51 provides the following standard features: 4K
bytes of Flash, 128 bytes of RAM, 32 /O lines, two 16-bit
timer/counters, a five vector two-level interrupt architecture,
a full duplex serial port, on-chip oscillator and clock cir-
cuitry. In addition, the AT89C51 is designed with static logic
for operation down to zero frequency and supports two
software selectable power saving modes. The Idle Mode
stops the CPU while allowing the RAM, timer/counters,
serial port and interrupt system to continue functioning. The
Power-down Mode saves the RAM contents but freezes
the oscillator disabling all other chip functions until the next
hardware reset.

Pin Descripti'on

vcC
Supply voltage.

GND
Ground.

Port 0

Port 0 is an 8-bit open-drain bi-directional I/O port. As an
output port, each pin can sink eight TTL inputs. When 1s
are written to port 0 pins, the pins can be used as high-
impedance inputs.

Port 0 may also be configured to be the multiplexed low-
order address/data bus during accesses to external pro-
gram and data memory. In this mode PO has internal
pullups.

Port 0 also receives the code bytes during Flash program-
ming, and outputs the code bytes during program
verification. External pullups are required during program
verification.

Port 1

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

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

Port 2

Port 2 is an 8-bit bi-directional I/O port with internal pullups.
The Port 2 output buffers can sink/source four TTL inputs.
When 1s are written to Port 2 pins they are pulled high by
the internal pullups and can be used as inputs. As inputs,

Port 2 pins that are externally being pulled low will source
current (1, ) because of the internal pullups.

Port 2 emits the high-order address byte during fetches
from external program memory and during accesses to
external data memory that use 16-bit addresses (MOVX @
DPTR). In this application, it uses strong internal pullups
when emitting 1s. During accesses to external data mem-
ory that use 8-bit addresses (MOVX @ RI), Port 2 emits the
contents of the P2 Special Function Register.

Port 2 also receives the high-order address bits and some
control signals during Flash programming and verification.

Port 3

Port 3 is an 8-bit bi-directional I/O port with internal pullups.
The Port 3 output buffers can sink/source four TTL inputs.
When 1s are written to Port 3 pins they are pulled high by
the internal pullups and can be used as inputs. As inputs,
Port 3 pins that are externally being pulled low will source
current (I, ) because of the pullups.

Port 3 also serves the functions of various special features
of the AT89C51 as listed below:

Port Pin Alternate Functions

P3.0 RXD (serial input port)

P3.1 TXD (serial output port)

P3.2 INTO (external interrupt 0)

P33 INT1 (external interrupt 1)

P3.4 TO (timer O external input)

P3.5 T1 (timer 1 external input)

P3.6 WR (external data memory write strobe)
P3.7 RD (external data memory read strobe)

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

RST

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

ALE/PROG

Address Latch Enabie output pulse for latching the low byte
of the address during accesses to external memory. This
pin is also the program pulse input (PROG) during Flash
programming.

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

AIMEL 3



SN74LS122 SN74LS123

Retriggerable Monostable
Multivibrators

These dc triggered multivibrators feature pulse width control by
three methods. The basic pulse width is programmed by selection of
external resistance and capacitance values. The LS122 has an internal
timing resistor that allows the circuits to be used with only an external
capacitor. Once triggered, the basic pulse width may be extended by
retriggering the gated low-level-active (A) or high-level-active (B)
inputs, or be reduced by use of the overriding clear.

e Overriding Clear Terminates Output Pulse

e Compensated for Ve and Temperature Variations

e DC Triggered from Active-High or Active-Low Gated Logic Inputs
e Retriggerable for Very Long Output Pulses, up to 100% Duty Cycle
e Internal Timing Resistors on LS122

GUARANTEED OPERATING RANGES

ON Semicanductor

fo T 2hasat o Votoeelos

http://onsemi.com

LOW POWER SCHOTTKY

PLASTIC
N SUFFIX
CASE 646

CASE 751A

il

PLASTIC
N SUFFIX
CASE 648

A

SoiC
D SUFFIX
CASE 751B

ORDERING INFORMATION

Device Package Shipping
SN74LS122N 14 Pin DIP 2000 Units/Box
SN74LS122D 14 Pin 2500/Tape & Reel
SN74LS123N 16 Pin DIP 2000 Units/Box
SN74LS123D 16 Pin 2500/Tape & Reel

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 4.75 510 5125 \
Ta Operating Ambient 0 25 70 °C
Temperature Range
loH Output Current — High -0.4 mA
loL Output Current — Low 8.0 mA
Rext External Timing Resistance 5.0 260 kQ
Cext External Capacitance No Restriction
Rext/Cext | Wiring Capacitance at 50 pF
Rext/Cext Terminal
et taiea i L pa L AR

December, 1999 — Rev. 6

Publi;:za.iion Order Number:
SN74LS122/D




SN74LS122 SN74LS123

SN74LS123 (TOP VIEW)
(SEE NOTES 1 THRU 4)

1Rexu 1 2
Ve Cen Cex 1Q 20 CLR 2B 2A

[6] [s] [a] [3] [rz] [l [ro] [s]
i__

e

cr@ l—-o
LT BT LT LI (& [T 0]

1A | 20 2 2 GND
CLR Cext  Rext
Cext

SN74LS122 (TOP VIEW)
(SEE NOTES 1 THRU 4)

Rexy
Vec  Cent NC  Cex NC Rint Q

[l fol [l [o] ol [¢] I3

I Rint

5 Q

cr Q

LI I ]

CLR Q GND

T Gl )
1 A2 B

A 1

NC — NO INTERNAL CONNECTION.

NOTES:

1. An external timing capacitor may be connected between Cey and Rey/Cext (PoSitive).

2. To use the intermal timing resistor of the LS122, connect Rigt to Vce.

3. For improved pulse width accuracy connect an external resistor between Reg/Cext and Ve with Rig open-circuited.
4. To obtain variable pulse widths, connect an external variable resistance between Rin/Cey and Vec.

hﬁp:l/onsémi.com
2
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1ISO2-CMOS MT8870D/MT8870D-1
MlTEl__® Integrated DTMF Receiver

~

0 r .
! 5

Features ISSUE 5 March 1997
« Complete DTMF Receiver

Ordering Information

 Low power consumption MT8870DE/DE-1 18 Pin Plastic DIP
< Internal gain setting amplifier MT8870DS/DS-1 18 Pin SOIC
. Adjustable guard time MT8870DN/DN-1 20 Pin SSOP

-40°C t 85 ©
» Central office quality 0 °C to +85 °C

¢ Power-down mode
¢ |nhibit mode

e Backward compatible with
MT8870C/MT8870C-1

Description

The MT8870D/MT8870D-1 is a complete DTMF

Applications receiver integrating both the bandsplit filter and
e Receiver system for British Telecom (BT) or digital decoder functions. The filter section uses

CEPT Spec (MT8870D-1) switched capacitor techniques for high and low
«  Paging systems group filters; the decoder uses digital counting

techniques to detect and decode all 16 DTMF tone-

*  Repeater systems/mobile radio pairs into a 4-bit code. External component count is

» Credit card systems minimized by on chip provision of a differential input
« Remote control amplifier, clock oscillator and latched three-state bus
e Personal computers interface.
o Telephone answering machine
vDD VSS VRef INH
A
|
7 Bias \ l
PWDN ”1  circuit VRef
Buffer |
_ — > Q1
p%'lv"ér 8.';'5 High Group _U_ Digital |- Code
Filter Detection Converter Ly 02
) Algorithm and Latch
N :
b T%‘ﬁle Zero Crossing
e Filter Detectors Ly Q3
Low Group o
= Filter T &-» Q4
—-Do———a ‘(‘:’h?g ¥ St Steering &
Clocks GT Logic C
——— A
v v
0SC1 0sCc2 SUGT ESt STD TOE

T P e D S O S R
Figure 1 - Functional Block Diagram



MT8870D/MT8870D-1 1S0°%-CMOS

PWDN [}

osc1[]
osc2[]
VvSS [

OOND A WN =
OoONO s WN

18 PIN PLASTIC DIP/SOIC

Pin Description

Pin Connections

Pin #

18 | 20 Name Description

i) il IN+ Non-Inverting Op-Amp (Input).

2 1.2 IN- Inverting Op-Amp (Input).

3 GS Gain Select. Gives access to output of front end differential amplifier for connection of
feedback resistor.

4 | 4 Vpet |Reference Voltage (Output). Nominally Vpp/2 is used to bias inputs at mid-rail (see Fig. 6
and Fig. 10).

5:4-56 INH Inhibit (Input). Logic high inhibits the detection of tones representing characters A, B, C
and D. This pin input is internally pulled down.

6 | 6| PWDN |Power Down (Input). Active high. Powers down the device and inhibits the oscillator. This
pin input is internally pulled down.

7 OSC1 |Clock (Input).

8 0SC2 |Clock (Output). A 3.579545 MHz crystal connected between pins OSC1 and OSC2
completes the internal oscillator circuit.

9 |10 Vgs |Ground (Input). OV typical.

10 | 11 TOE |Three State Output Enable (Input). Logic high enables the outputs Q1-Q4. This pin is
pulled up internally.

11-112-] Q1-Q4 |Three State Data (Output). When enabled by TOE, provide the code corresponding to the

14 | 15 last valid tone-pair received (see Table 1). When TOE is logic low, the data outputs are high
impedance.

15117 StD Delayed Steering (Output).Presents a logic high when a received tone-pair has been
registered and the output latch updated; returns to logic low when the vo'tage on SYGT falls
below Vrst.

16 | 18 ESt Early Steering (Output). Presents a logic high once the digital algorithm has detected a
valid tone pair (signal condition). Any momentary loss of signal condition will cause ESt to
return to a logic low.

17 1 19| stuGT |steering Input/Guard time (Output) Bidirectional. A voltage greater than Vg detected at
St causes the device to register the detected tone pair and update the output latch. A
voltage less than Vg, frees the device to accept a new tone pair. The GT output acts to
reset the external steering time-constant; its state is a function of ESt and the voltage on St.

18 | 20 Vpp |Positive power supply (Input). +5V typical.

7 NC  [No Connection.
16

4-12




: INTEGRATED CIRCUITS * :

DATA SRIEET

| For a complete data sheet, please also download:

{ *The IC04 LOCMOS HE4000B Logic
Family Specifications HEF, HEC

.« The IC04 LOCMOS HE4000B Logic
| Package Outlines/Information HEF, HEC

HEF4013B
flip-flops
Dual D-type flip-flop

Product specification January 1995
File under Integrated Circuits, 1C04

Philips
Semiconductors

PHILIPS

43]



Dual D-type flip-flop

DESCRIPTION

The HEF4013B is a dual D-type flip-flop which features
independent set direct (Sp), clear direct (Cp), clock inputs
(CP) and outputs (O, O). Data is accepted when CPis
LOW and transferred to the ou
edge of the cloc

clear-direct (Cp

override the D or CP inputs. The outputs are buffered for
best system performance. Schmitt-trigger action in the
clock input makes the circuit highly tolerant to slower clock

rise and fall times.

tput on the positive-going
k. The active HIGH asynchronous
) and set-direct (Sp) are independent and

Philips Semiconductors Product specification

HEF4013B
flip-flops

FUNCTION TABLES
INPUTS 'OUTPUTS
Sp Co cP D o o
H L X X H L
L H X X L H
LH H X o4 H H

INPUTS

QUTPUTS

— 12
07

7269524.1

Fig.1 Functional diagram.

SD CD CP D On +1

On+

I L _/— L L

1] [13] 12| j11] J10 9 8

Vo

o O, Oz CP; Cpz D2 So2

HEF40138B

0, 0, CP; Cgoy Dy Spy Vss

1

2 3 4 5 6 1
1269481

Fig.2 Pinning diagram.

January 1995

& L f H H

H

ke

Notes

1. H = HIGH state (the more positive voltage)
L = LOW state (the less positive voltage)
X = state is immaterial

_/— = positive-going transition
O, + 1 = state after clock positive transition

PINNING

D data inputs

CP  clockinput (L toH edge-triggered)

Sp asynchronous set-direct input (active HIGH)
Cp  asynchronous clear-direct input (active HIGH)
O true output

O  complement output

HEF4013BP(N):  14-lead DIL; plastic
(SOT27-1)

HEF4013BD(F):  14-lead DIL; ceramic (cerdip)
(SOT73)

HEF4013BT(D):  14-lead SO; plastic
(SOT108-1)

(): Package Designator North America

FAMILY DATA, Ipp LIMITS category FLIP-FLOPS

See Family Specifications



Kit 64. 90 Second Message Recorder

ISD25xx memory too) after it was set off. Think of setting
a VCR: instruction about how to set it can be spoken

to you. And there would even be space for ‘Have a nice
day at the end of it.

Also ISD25xx chips can (with one exception) be
seamlessly connected together to give increased message
time. By seamless is meant that a message can straddle 2
physical IC's. (Earlier ISD chips could not do this.) See
the Jeff Bachiochi article for more details.

References:

Bachiochi, Jeff. (1994). Build the Message Board. Circuit
Cellar Ink/The Computer Applications Journal 45, April,
54 - 61. (Uses ISD2500 under computer control.)

Yates, Darren. (1994). Build this 90-second Message
Board. Silicon Chip, February, 16 - 19. (Uses ISD2590.)

For other voice recording Kits see our Kit 131, 30 Second
Voice Recorder using a different non-volatile IC.

See our website at http://Kitsrus.com

COMPONENTS
Resistors:
680R blue grey brown R5 R6
1K brown black red R7
4K7 yellow violet red R2
10K brown black orange R8 R9
22K red red orange R3 R4
100K brown black yellow R10 R11
470K yellow violet yellow R 1
Capacitors:
0.1 Monoblock 104 C1 C2 C4 C6
1uF electrolytic mini C7
4.7uF elcap C8
100uF elcap C3
220uF elcap C5
BC547 Q1 Q2
BC557 Q3
ISD2590 IC
28 pin IC socket
1N4148 diode
2 pole terminal block
Electret Microphone
Hat keyswitch
Smm LED
K64 PCB
SPDT PCB mounted switch

—_ NN — — N

—_— e DO RN = N o BN — — — o A




Kit 64. 90 Second Message Recorder

Information Storage Devices are one of the leaders in
solid state audio recording & playback devices. The latest
ISD25xx series provides high-quality, single-chip, non-
volatile record/playback for 45, 60, 75 and 90 seconds.
These cmos devices include an on-chip oscillator,
microphone preamplifier, automatic gain control,
antialiasing filter, smoothing filter and speaker amplifier.
In addition it is micro-processor compatible allowing
complex messaging and addressing to be achieved.

Recordings are stored in on-board non-volatile memory
cells, providing zero power message storage. The
proprietary storage method allows natural voice analog
storage. The purpose of this Kit is to introduce you to this
modern, new technology.

Our Circuit. We use the ISD2590, 90 second audio
recording IC in this kit. The ISD2590 has several modes
of operation We use it here as a multi-message recorder.
You may record as many messages as you want up to 90
seconds of memory space. Put the SPDT switch into the
Record position and just push & release the Start/Pause
button to start recording. The Record LED goes on. Push
the Start/Pause button to Pause - stop recording. That is
the end of Message 1.

Sometime later you can record a follow on message,
Message 2, by pushing the Start/Pause button again. When
you put the switch to Play the messages will playback.
Only one message will be played back at a time. You must
push Start/Pause again to get the next message. The Reset
switch will move the internal address pointer back to the
start of the memory space.

Removing the power will not destroy the messages. You
may, for example, record a long message, then send just
the IC to someone through the mail then the friend could
playback your message. This is the same as the 20 second
Greeting Cards now on the market. They use a ISD1420
chip-on-board IC.

Build up the Kit and start playing with it. Far better to
learn about it from actual use than reading pages about
how it works!

You can get more about applications and memory
addressing of the ISD2590 from the website at

http://www.isd.com

Unfortunately ISD have not put up the data sheet on the
ISD2590 at this time (11/99.)

Construction. We have placed some of the components
underneath the IC. This was not only to reduce the size of
the PCB. Because the ISD products are top quality we
wanted to follow their recommended audio design
practices:

* analog components are placed physically close to the
IC with short leads

* analog and digital power & ground tracks have been
kept separate

e large power & ground tracks have been used as much
as possible even between IC pads

R1 & R8 are just able to squeeze in between the sides of
the IC socket. If there is a problem use your soldering iron
to burn a small groove in the IC socket.

The 1uF mini electrolytic capacitor C7 will fold over next
to R11 quite comfortably. NOTE: there is one link to
make under the socket. Use some wire cut off from a
resistor to make the link.

Operation

When you first use the Recorder attach a speaker (4 ohm
or 8 ohm) to the Output and record & play-back your
messages as previously described.

If you want more loudness ISD suggest that one way to do
so is to limit the low end frequency response. With C4 &
C6 at 0.1uF, signals above 160Hz are not attenuated.
Changing these capacitors to 0.0 1uF increases this low
end pole to 1500Hz. Since small speakers do not
reproduce the low frequencies efficiently this change may
give you an increase in loudness.

If you want to amplify the output the differential output
may be fed directly to audio equipment with a differential
input. Or you may use an amplifier like an LM386. If you
use the amplifier between one output pin (either pin 14 or
15) and ground it is very important that the unused output
pin not be grounded. It must be left unconnected.

If It Does Not Work. Check that the diodes are all in the
correct way. Are the resistors in the right places. Check
that the TO-92 packaged components are in their correct
places. Are the capacitors, microphone & LEDs the
correct way around.

More on the ISD25xx

The power of the chip lies in the fact that the memory
space is computer addressable. In the ISD25xx there are
600 (six hundred) addressable message segments. So in
the ISD2560, for example, you can record a maximum of
600 messages each 100 msec long. So who wants 600
1/100th second messages? Well think of a talking
voltmeter. No more would you have to put the probes on
then move your head & eyes to read the display. The
meter would say "six point two five volts". The spoken
numerals plus the teens, tens & other quantifiers would
only occupy the exact memory space they need to the next
1/100th of a second. The micro-controllers job is to
quickly search through the address space and put together
the required message output in real time.

Think of a burglar alarm system: both the setting of it and
the spoken messages it could give (over the phone after
using the DTMF tones of phone numbers stored in



Philips Semiconductors Product specification

FM radio circuit TDA7000
s

GENERAL DESCRIPTION

The TDA7000 is a monolithic integrated circuit for mono FM portable radios, where a minimum on peripheral components
is important (small dimensions and low costs).

The IC has an FLL (Frequency-Locked-Loop) system with an intermediate frequency of 70 kHz. The i.f. selectivity is
obtained by active RC filters. The only function which needs alignment is the resonant circuit for the oscillator, thus
selecting the reception frequency. Spurious reception is avoided by means of a mute circuit, which also eliminates too
noisy input signals. Special precautions are taken to meet the radiation requirements.

The TDA7000 includes the following functions:
¢ R.F.input stage

o Mixer

¢ Local oscillator

I.F. amplifier/limiter

Phase demodulator

Mute detector
Mute switch

QUICK REFERENCE DATA

Supply voltage range (pin 5) Vp 2,7t010 V
Supply current at Vp = 4,5V Ip typ. 8 mA
R.F. input frequency range frf 1,5t0 110 MHz

Sensitivity for -3 dB limiting
(e.m.f. voltage)

(source impedance: 75 Q; mute disabled) EMF typ. 15 uV
Signal handling (e.m.f. voltage)

(source impedance: 75 Q) EMF typ. 200 mV
A.F. output voltage at R =22 kQ Vo typ. 75 mV

PACKAGE CUTLINE
18-lead DIL; plastic (SOT102HE); SOT102-1; 1996 July 24.

May 1992 2
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Fig.1 Block diagram.
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FM radio circuit TDA7000

PACKAGE OUTLINE

DIP18: plastic dual in-line package; 18 leads (300 mil) SOT102-1
D —
[}
kS |
[=8 T
oyt ! | e
£
A1
i
1
—| b |- by
y Heo s
e e ]
/pin1index !
_ﬂ_____+__________ :
1
AL LG T I LI LI
1 9
0 5 10 mm
e T S S 18 R e,
scale
DIMENSIONS (inch dimensions are derived from the original mm dimensions)
A A | Ay o Q) z
UNIT as: it | mas b by ba c D E e eq L Mg My w s
1.40 0.53 1.40 0.32 21.8 6.48 3.9 8.25 9.5
o[ AT 08t T 544 | oas | 144 | 028 | 21 | goo | 25 | 782 [ 30 | 'yan | B3 | 0264 | 0.8
i 0.055 | 0.021 | 0.055 | 0.013 0.86 0.26 0.15 0.32 0.37
inches
0-19 | 0020 1 015 | 044 | 0.015 | 0.044 | 0.000 | 0:84 | 024 | 010 | 030 | gy | o537 | o33 | 0-01 | 0.033
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
ou REFERENCES
VERSION PROJECTION | ISSUEDATE
IEC JEDEC EIAJ
O93-4+6-+4
SOT102-1 E @ 95-01-23
May 1992 9
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DUAL POWER AMPLIFIER

s SUPPLY VOLTAGE DOWN TO 3V

= LOW CROSSOVER DISTORSION

= LOW QUIESCENT CURRENT

= BRIDGE OR STEREO CONFIGURATION

POWERDIP
(Plastic 12+2+2)

DESCRIPTION ORDERING NUMBER : TDA2822

The TDA2822 is a monolithic integrated circuit in
12+2+2 powerdip, intended for use as dual audio
power amplifier in portable radios and TS sets.

TYPICAL APPLICATION CIRCUIT (STEREO)

O —% 3 ca

IN 1 p
L -
10K AL 3 :
L_ 1
a1

10008 | TDA2822
N i T sini 164
(R}
R2 1%
10K N é
c2
100uk I .L:..s. 21

S-6288/1
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TDA2822

PIN CONNECTION (top view)

INPUT4(1) l INPUT +(2)
e, E nC.
mpur-(nﬂ: INPUT~(2}
GND [« GND
aND Is GND
ouTPuT(1 ]t DUTPUT(Z)
N.C. ( N.C.
+Vy ( N.C

SCHEMATIC DIAGRAM
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8 .,___<m Jdo ng_m o ale | our
i T P >
Yo ma
= G3
>.____>"‘Q,‘
a o (1} an
GND
483213 ; 16490
9- weeut 0t 'io npuT 3—
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vs Supply Voltage 15 \
lo Output Peak Current 1.5 A
Ptot Total Power Dissipation at Tamp = 50 °C 1.25 W
at Tgase = 70 °C 4 W
Tsig, Tj [Storage and Junction Temperature —40 to 150 °C

2111 -
57 Sos;Tiomson




MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

B-Suffix Series CMOS Gates

The B Series logic gates are constructed with P and N channel
enhancement mode devices in a single monolithic structure (Complemen-
tary MOS). Their primary use is where low power dissipation and/or high
noise immunity is desired.

e Supply Voltage Range = 3.0 Vdc to 18 Vdc
e All Outputs Buffered

e Capable of Driving Two Low—power TTL Loads or One Low—power
Schottky TTL Load Over the Rated Temperature Range.

e Double Diode Protection on All Inputs Except: Triple Diode Protection
on MC14011B and MC14081B

e Pin—for-Pin Replacements for Corresponding CD4000 Series B Suffix
Devices (Exceptions: MC14068B and MC14078B)

R ]" = {@
i N
L SUFFIX P SUFFIX D SUFFIX
CERAMIC PLASTIC SOIC
CASE 632 CASE 646 CASE 751A

ORDERING INFORMATION

MC14XXXBCP Plastic
MC14XXXBCL Ceramic
MC14XXXBD SOIC

Ta = —55° to 125°C for all packages.

MAXIMUM RATINGS* (Voltages Referenced to Vgg)

Symbol Parameter Value Unit
VDD DC Supply Voltage -0.5t0+18.0 \Y
Vin. Vout | Input or Output Voltage (DC or Transient) |-0.5 to Vpp+05]| V
lin, lout | Input or Output Current (DC or Transient), +10 mA

per Pin

Pp Power Dissipation, per Packaget 500 mw
Tstg Storage Temperature —-65to + 150 °C
TL Lead Temperature (8—Second Soldering) 260 2C

* Maximum Ratings are those values beyond which damage to the device may occur.
tTemperature Derating:

Plastic “P and D/DW" Packages: — 7.0 mW/°C From 65°C To 125°C

Ceramic “L" Packages: — 12 mW/°C From 100°C To 125°C

This device contains protection circuitry to guard against damage
due to high static voltages or electric fields. However, precautions must
be taken to avoid applications of any voltage higherthan maximum rated
voltages to this high-impedance circuit. For proper operation, Vinh and
Vout should be constrained to the range Vss < (Vin or Vout) < Vpp.

Unused inputs must always be tied to an appropriate logic voltage
level (e.g., either Vgg or Vpp). Unused outputs must be left open.

REV 3
1/94

MC14001B
Quad 2-Input NOR Gate

MC14002B
Dual 4-Input NOR Gate

MC14011B
Quad 2-Input NAND Gate

MC14012B
Dual 4-Input NAND Gate

MC14023B
Triple 3-Input NAND Gate

MC14025B
Triple 3-Input NOR Gate

MC14068B

8-Input NAND Gate
MC14071B

Quad 2-Input OR Gate

MC14072B

Dual 4-Input OR Gate

MC14073B
Triple 3-Input AND Gate

MC14075B

Triple 3-Input OR Gate

MC14078B
8-Input NOR Gate

MC14081B
Quad 2-Input AND Gate

MC14082B

Dual 4-Input AND Gate

© Motorola, Inc. 1995
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MC14001B
Quad 2-Input NOR Gate
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MC14025B
Triple 3—Input NOR Gate
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MC14002B
Dual 4-Input NOR Gate

LOGIC DIAGRAMS
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