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ABSTRACT

This project concerns about an emergency calls via phone which transmit the emergency
message to mobile phone. The components have unusual checking equipment such as theft, fire
etc., processing and control, busy and ring back detector, announcer, and DTMF generator when the
machine receives the emergency signal from unusual checking equipment. The machine will send
controlling signal to DTMF generator which generates DTMF signal. After that the DTMF signal is
transmitted to mobile phone then the busy and ring back detector will detects busy and ring signal
to take this signal control an emergency message transmission of announcer in memory. After

finishing message transmission, busy detection busy signal again reset operation of system.
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Time / Counter 0 fvivuthiiudwiulmAavesdyanu To insedyaiu
WIAM
. Yo o v [
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AQUANLE | DIMF inasg1u (Hz) | anudeninm | mfanaia (%)

nquALEM 697 694.8 -0.32
(f) 770 770.1 +0.02

852 852.4 +0.03

941 940.0 -0.11

nquAudg 1209 1306.0 -0.24
(f,) 1336 1331.7 -0.32
1477 1486.5 +0.64

1633 1639.0 +0.37
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7 9
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TRANSFORMER COUPLING fin11#i COUPLING dayayiaue1viya DTMF eon liniag

o A 1 o v o A a
o Insswnmode i Insdwniindoun

HInenay Yoyadunn TONE | dyanasenina | MUTE
ENABLE
D3 | D2 | D1 | DO f (Hz) | f,(Hz)

X X|{X|XxX|X| LOW ov ov ov
1 0|0|0| 1| HIGH 697 1209 0/C
2 0|0 |1]| 0| HIGH 697 1336 0/C
3 0| 0| 11| HGH 697 1477 0/C
4 0l 10| 0| HIGH 770 1209 0/C
5 0| |0 | 1| HIGH 770 1336 0/C
6 0| 1.{1.]0| HIGH 770 1477 0/C
7 0| 1L {1 | 1| HIGH 852 1209 0/C
8 1.0 | 0] 0 | HIGH 852 1336 0/C
9 1 (0|0 |1 HIGH 852 1477 0/C
0 110 {10 | HIGH 941 1336 0/C

1 {0{1 | 1| HIGH 941 1209 0/C
# {17040 HIGH 941 1477 0/C
A 1|1 ] 0|1 | HIGH 697 1633 0/C
B 1701 | 't [0 | HIGH 770 1633 0/C
C 1 |11} 1| HGH 852 1633 0/C
D 0 0| 0.4 0| HIGH 941 1633 0/C

A15191 4 u@a3 FUNCTIONAL TRUTH TABLE

91n31lierAA1 FUNCTIONAL TRUTH TABLE %84IC TP 5088 davimihiiadie
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11991 DO — D3 c'ffw:ﬁﬁnumgmn.mﬁwmﬁaﬁmazuiaﬁuﬁm TONE ENABLE t/dountlasein
ixﬁuusaﬁu@‘inﬂuuiqﬁuqquamf}ﬂﬁmml?;ﬂuuﬂmiﬁﬁﬁﬂgﬂpmﬁuuw dayanaueviyading
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RD|WR | Al | AD

1103010 WRITE PORT A DATA
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1 0.1 1 WRITE CONTROL WORD

0 4l 1—1{ 1 ILLGAL REGISTER

CONTROL WORD
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PORT C (LOWER )
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0 =0OUuUTPUT
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0 =0OUTPUT

MODE SELECTION
0 =MODE 0

1 =MODE 1
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MODE SELECTION
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01=MODE1
1X =MODE 2

MODE SET FLAG
1 = ACTIVE
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ChiPXT L2 M[1.00ms A] Ch1 4 5.12V
13 Feb 2003
i+~ [0.00000 10:12:33

511 4.7 deyay e DTMF visnenay 9
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.............................. cRAmv

Cht Freq
1.003kH2

E 200my M 400ps A (111 £ 16.0mV

SR TSP o el 3 0ct 2002
£1+>[0.00000 s 11:24:23

et SINE 1 kHZ #il§iuiinlu 1SD2590

cae
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51 49 Feyey14 OUTPUT Vs ISD2590
I - ch1 Freq
Wy R RP i RN o I it § il
: , Low
) resolution
I ch1 Ampl
220mv
.00V, : AL Chi 7 0.00V
29 Jan 2003
+v|[0.00000 s 08:44:27

51l 4.10 Fheensfyanandasiidoinmistiuiinadly 1SD2590



Te

2 22 oo ek S R O T S S £ S

S S S SN S S A S0 B A B S A S S

fi+v[=200.000us

51l 4.11 3UFanes Output ¥B3IB3AWRUNITUIA
g 5 AP VAR Ly s il
n‘.‘ ""f{iiiffi:;%!;!ffi%ff
Ch IR e M[T0.0ms Al Ch1 7 2.60 V|

+v[~200.000us

39

Ch1 Freq
50.03 Hz

Ch1 Ampl
6.24 V

29 jan 2003
08:37:21

Ch1 Freq
30.77kHz
Low
resolution

Ch1 Ampl
40.0mvV

29 Jan 2003
08:39:21
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29 Jan 2003
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MANUIN

INF1 BIT P0.0
INF2 BIT P0.1
INF3 BIT  P0.2
RBT BIT P0.3
RELAY BIT P04
DTMFO0 BIT P05
DTMF1 BIT P0.6
DTMF2 BIT P0.7
DTMF3 BIT - P1.0
ENABLE BIT - Pi.1
ISD BIT — P1.2
CON BIT P13
ORG 0000H
X: JNB _ INF1,NUMBER ;INFRARED NO.1
JNB - INF2,X2 ;sINFRARED NO.2
SIMP X
X2: JNB = INF3,PRESS ;INFRARED NO.3
SIMP = X2

NUMBER:  LCALLDELAY 07S
CLR_ RELAY
LCALLDELAY 078
MOV RELAY,#01H. ;RELAY(ON HOOK SW)

LIJIMP PRESS

ek Rk EREEREERER AR A ERE L L R
: PRESS NUMBER

PRESS: SETB ENABLE
MOV DTMF0,#00000000B ;TO PRESS NO.0

MOV DTMF1,#00000001B



MOV

MOV

DTMF2,#00000000B

DTMF3,#00000001B

LCALLDELAY_0.7S

SETB
MOV
MOV
MOV

MOV

ENABLE

DTMF0,#00000001B
DTMF1,#00000000B
DTMF2,#00000000B

DTMF3,#00000001B

LCALLDELAY_0.7S

SETB
MOV
MOV
MOV

MOV

ENABLE
DTMF0,#00000000B
DTMF1,#00000000B

DTMF2,#00000001B

DTME3,#00000000B

LCALLDELAY_0.7S

SETB
MOV
MOV
MOV
MOV

ENABLE

DTMF0,#00000000B
DTMF1,#00000000B
DTME2,#00000001B

DTMF3,#00000000B

LCALL DELAY 0.7S

SETB
MOV
MOV
MOV

MOV

ENABLE

DTMF0,#00000000B
DTMF1,#00000000B
DTMF2,#00000001B
DTMF3,#00000000B

LCALLDELAY_0.7S

SETB
MOV
MOV
MOV

MOV

ENABLE

DTMF0,#00000001B
DTMF1,#00000000B
DTMF2,#00000000B

DTMF3,#00000001B

LCALLDELAY_0.7S

;TO PRESS NO.9

;TO PRESS NO 4

;TO PRESS NO.4

;TO PRESS NO.4

;TO PRESS NO.9
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ckdkdkkEk kR Rk khRkkd ok R LR T
; CHECK RBT AND BST Sr:*&

Z1:

SETB
MOV
MOV
MOV

MOV

ENABLE

DTMF0,#00000000B
DTMF1,#00000000B
DTMF2,#00000000B

DTMEF3,#00000001B

LCALLDELAY_0.7S

SETB
MOV
MOV
MOV

MOV

ENABLE

DTMF0,#00000000B
DTMF1,#00000000B
DTMEF2,#00000000B

DTMF3,#00000001B

LCALL DELAY_0.7S

SETB
MOV
MOV
MOV
MOV

ENABLE

DTMFO0,#00000001B
DTMF1,#00000000B
DTMEF2,#00000000B
DTME3,#00000000B

LCALL DELAY 0.7S

JB

RBT,Z1

LCALLDELAY_0.7S

JNB

LJMP

BUSY: MOV

LJMP

RBACK:

Z2:

RBT,BUSY
RBACK
RELAY #00H
NUMBER

JNB  RBT,Z2

LCALLDELAY_4.2S

JB

RBT,Z2

LCALLDELAY_0.7S

SETB
MOV

CON

ISD,#01H

;TO PRESS NO.8

;TO PRESS NO.8

;TO PRESS NO:1

;CONTROL ISD

;ISD IS ADDRESS
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; TEST RBT,BST

DELAY_IMS: MOV RO#0EGH
DELAY_IMS_1: NOP

NOP

DINZ RO,DELAY_IMS_I

RET
DELAY 0.1S: MOV R1,#100
DELAY 0.1S_I: MOV RO,#0E6H
DELAY 0.1S_2: NOP

NOP

DJNZ  RO,DELAY_0.1S_2

DJNZ R1,DELAY 0.1S 1

RET
DELAY._ 0.7S: MOV = R2,#07
DELAY_0.7S_1: LCALLDELAY_0.1S

DJINZ R2,DELAY_0.7S_1

RET
DELAY_4.2S: MOV  R3,#06
DELAY_4.2S_1: LCALLDELAY_0.7S

DJINZ. R3,DELAY 4.2S_1

RET

END
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'nte|® 82C55A v
CHMOS PROGRAMMABLE PERIPHERAL INTERFACE

m Compatible with all Intel and Most
Other Microprocessors

m High Speed, “Zero Wait State”
Operation with 8 MHz 8086/88 and
80186/188

H 24 Programmable I/0 Pins
m Low Power CHMOS
E Completely TTL Compatible

Control Word Read-Back Capability
Direct Bit Set/Reset Capability

2.5 mA DC Drive Capability on all I/0
Port Outputs

Available in 40-Pin DIP and 44-Pin PLCC

Available in EXPRESS
— Standard Temperature Range
— Extended Temperature Range

The Intel 82C55A is a high-performance, CHMOS version of the industry standard 8255A general purpose
programmable 1/0 device which is designed for use with all Intel and most other microprocessors. It provides
24 |/0 pins which may be individually programmed in 2 groups of 12 and used in 3 major modes of operation.
The 82C55A is pin compatible with the NMOS 8255A and 8255A-5.

In MODE 0, each group of 12 1/0 pins may be programmed in sets of 4 and 8 to be inputs or outputs. In
MODE 1, each group may be programmed to have 8 lines of input or output. 3 of the remaining 4 pins are used
for handshaking and interrupt control signals. MODE 2 is a strobed bi-directional bus configuration.

The 82C55A is fabricated on Intel’s advanced CHMOS Il technology which provides low power consumption
with performance equal to or greater than the equivalent NMOS product. The 82C55A is available in 40-pin
DIP and 44-pin plastic leaded chip carrier (PLCC) packages.

& m - ©
% Qo I 22 Qe
n.&zn.n.;mlt
3 2

3 144 43 42 41 40 ]
sz 3907 Reser
eos 38 00
3 1 ard]s 570 o1
- { vev = AL 36 02
e Gror =T 35 o3
o | —— 4 820554
ks Grou (: 20T : | ¥4 ned]i2 4P Ne
] contao <: “ N A pcs )13 33h o4
e Pcs CJ14 321 os
pca]1s 310 06
| pco]16 30 o7
l [ 3= [} 203 v
o ﬁ 18 19 2021 22 23 24 25 26 27 28
<:> L vo
B PpgepeRssst
“ | —
S-OMECTIONAL DATA BUS
N et B I\ 231256-31
e 0, = V)
e oo Nl 7 A T
f QN 2w Ty G 27 ~ g n e
wn:f. - s e[ Jme
] mo [« 3 [
&[] s []
R 0 - s [ 3s [ meser
READ o] 1Moo
bl e . (S i (————— Gaour Mal 1o,
Ay | ST contao [N o b pt AL . 2> RN Mal 32 [Jo,
v 8
A ] ® e gocssA e
(o2 3 — -~y ecs ] {0
o f s u {705
sca] 0 1 Jog
rco [ e [ o
T = [T rec
iy sca] 25| ) rer
231256-1 s v Mel
Figure 1. 82C55A Block Diagram :E : : 3:‘
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October 1995

Figure 2. 82C55A Pinout
Diagrams are for pin reference only. Package
sizes are not to scale.

Order Number:231256-004
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Table 1. Pin Description
Pin Number
Symbol Dip PLCC Type Name and Function
PA3_o 1-4 2-5 I/0 | PORT A, PINS 0-3: Lower nibble of an 8-bit data output latch/
buffer and an 8-bit data input latch.
RD 5 6 I READ CONTROL: This input is low during CPU read operations.
CS 6 7 I CHIP SELECT: A low on this input enables the 82C55A to
respond to RD and WR signals. RD and WR are ignored
otherwise.
GND 7 8 System Ground
Ai_o 8-9 9-10 || ADDRESS: These input signals, in conjunction RD and WR,
control the selection of one of the three ports or the control
-word registers.
Aq Ao | RD.| WR | CS | InputOperation (Read)
0 0 0 1 0 Port A - DataBus
0 1 0 1 0 Port B - Data Bus
1 0 0 1 0 Port C - Data Bus
1 1 0 1 0 Control Word - Data Bus
Output Operation (Write)
0 0 1 0 0 Data Bus - Port A
0 1 1 0 0 Data Bus - Port B
1 0 1 0 0 Data Bus - Port C
o1 1 1 0 0 Data Bus - Control
Disable Function
X X X X 1 Data Bus - 3 - State
X X 1 1 0 Data Bus - 3 - State
PC7_4 10-13 |11,13-156| /0 | PORT C, PINS 4~7: Upper nibble of an 8-bit data output latch/
buffer and an 8-bit data input buffer (no latch for input). This port
can be divided into two 4-bit ports under the mode control. Each
4-bit port contains a 4-bit latch and it can be used for the control
signal outputs and status signal inputs in conjunction with ports
A and B.
PCo-3 14-17 16-19 17/0. | PORT C, PINS 0-3: Lower nibble of Port C.
PBo.7 18-25 | 20-22, I/0 | PORT B, PINS 0-7: An 8-bit data output latch/buffer and an 8-
24-28 bit data input buffer.
Vco 26 29 SYSTEM POWER: + 5V Power Supply.
D7_o 27-34 | 30-33, [/0 | DATA BUS: Bi-directional, tri-state data bus lines, connected to
35-38 system data bus.
RESET 35 39 I RESET: A high on this input clears the control register and all
ports are set to the input mode.
WR 36 40 | | WRITE CONTROL: This input is low during CPU write
operations.
PA7_4 37-40 41-44 I/0 | PORT A, PINS 4-7: Upper nibble of an 8-bit data output latch/
buffer and an 8-bit data input latch.
NC 1,12, No Connect '
23,34
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82C55A FUNCTIONAL DESCRIPTION

General

The 82C55A is a programmable peripheral interface
device designed for use in Intel microcomputer sys-
tems. Its function is that of a general purpose 170
component to interface peripheral equipment to the
microcomputer system bus. The functional configu-
ration of the 82C55A is programmed by the system
software so that normally no external logic is neces-
sary to interface peripheral devices or structures.

Data Bus Buffer

This 3-state bidirectional 8-bit buffer is used to inter-
face the 82C55A to the system data bus. Data is
transmitted or received by the buffer upon execution
of input or output instructions by the CPU. Control
words and status information are also transferred
through the data bus buffer.

Read/Write and Control Logic

The function of this block is to manage all of the
internal and external transfers of both Data and
Control or Status words. It accepts inputs from the
CPU Address and Control busses and in turn, issues
commands to both of the Control Groups.

Group A and Group B Controls

The functional configuration of each port. is pro-
grammed by the systems software. In essence, the
CPU “outputs” a control word to the 82C55A. The
control word contains information such as “mode”,
“bit set”, “bit reset”, etc., that initializes the func-
tional configuration of the 82C55A.

82C55A

Each of the Control blocks (Group A and Group B)
accepts “commands” from the Read/Write Control
Logic, receives ‘“‘control words” from the internal
data bus and issues the proper commands to its as-
sociated ports.

Control Group A - Port A and Port C upper (C7-C4)
Control Group B - Port B and Port C lower (C3-C0)

The control word register can be both written and
read as shown in the address decode table in the
pin descriptions. Figure 6 shows the control word
format for both Read and Write operations. When
the control word is read, bit D7 will always be a logic
“1”, as this implies control word mode information.

Ports A, B,and C

The 82C55A contains three 8-bit ports (A, B, and C).
All can be configured in a wide variety of functional
characteristics by the system software but each has
its own special features or “personality” to further
enhance the power and flexibility of the 82C55A.

Port A. One 8-bit data output latch/buffer and one
8-bit input latch buffer. Both “pull-up” and “pull-
down” bus hold devices are present on Port A.

Port B. One 8-bit data input/output latch/buffer.
Only “pull-up” bus hold devices are present on Port
B.

Port C. One 8-bit data output latch/buffer and one
8-bit data input buffer (no latch for input). This port
can be divided into two 4-bit ports under the mode
control. Each 4-bit port contains a 4-bit latch and it
can be used for the control signal outputs and status
signal inputs in conjunction with ports A and B. Only
“pull-up” bus hold devices are present on Port C.

See Figure 4 for the bus-hold circuit configuration for
Port A, B, and C.
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GROUP
A
PORT
A
®
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e

POWER 2
SUPPLIES
———GND
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- A
CONTROL
BI'DIRECTIONAL DATA BUS
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0,D, 8uUs < >
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seiv

INTERNAL
DATABUS

&0 —————0)

READ/
" q waite caguv :
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)
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|

GROUP
A
PORT C
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LOWER
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PCyPCy

—

GROUP
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(8)

10
P8, P8,

e

231256-3

Figure 3. 82C55A Block Diagram Showing Data Bus Buffer and Read/Write Control Logic Functions

*NOTE:

RESET 5
EXTERNAL
INTERNAL )—— POAT A
DATA IN PIN
INTERNAL
DATA OUT
WR
Vee
RESET E,'*
EXTERNAL
<t+—o<—9—— rorTBC
PIN
INTERNAL
DATA
WR

231256-4
Port pins loaded with more than 20 pF capacitance may not have their logic level guaranteed following a hardware reset.

Figure 4. Port A, B, C, Bus-hold Configuration
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82C55A OPERATIONAL DESCRIPTION

Mode Selection

There are three basic modes of operation that can
be selected by the system software:

Mode 0 — Basic input/output
Mode 1 — Strobed Input/output
Mode 2 — Bi-directional Bus

When the reset input goes “high’ all ports will be set
to the input mode with all 24 port lines held at a logic
“one” level by the internal bus hold devices (see
Figure 4 Note). After the reset is removed the
82C55A can remain in the input mode with no addi-
tional initialization required. This eliminates the need
for pullup or pulldown devices in “all CMOS” de-
signs. During the execution of the system program,
any of the other modes may be selected by using a
single output instruction. This allows a single
82C55A to service a variety of peripheral devices
with a simple software maintenance routine,

The modes for Port A and Port B can be separately
defined, while Port C is divided into two portions as
required by the Port A and Port B definitions. All of
the output registers, including the status flip-flops,
will be reset whenever the mode is changed. Modes
may be combined so that their functional definition
can be “tailored” to almost any 17O structure. For
instance; Group B can be programmed in Mode 0 to
monitor simple switch closings or display computa-
tional results, Group A could be programmed in
Mode 1 to monitor a keyboard or tape reader on an
interrupt-driven basis.

{ ADDRESS BUS

]I

CONTROL 8US

M~

DATA BUS

RD, WR 0,0, Ag-A,
&

82C55A

A REV.Y 8

P8, P8, PC;PC,  PC,PC,  PA;PA,

10 10

PB,-PBy OONTROL CONTROL PA,-PAy

OR /0 OR1/0
c
MOOE 2 1.8 ey AT
/0 I l l ] l ‘ 1 I @NDIRECHONAL
P8,-PB, 1o PA,PA)

CONTROL
231256-5

Figure 5. Basic Mode Definitions and Bus
Interface

82C55A

CONTROL WORD

D, | 0| Dg [ D | D3 | D, | O, | Dy

|

GRoOurP B

PORT C (LOWER)
et 1=INPUT
0=0UTPUT

PORT B
1=INPUT
0=0UTPUT

MODE SELECTION
0=MODEO
1=MODE 1

GROUP A

PORT C (UPPER)
1= INPUT
0=0UTPUT

PORT A
1= INPUT
0=0UTPUT

MODE SELECTION
00 = MODE O
01 = MODE 1
1X = MODE 2

MODE SET FLAG
1=ACTIVE

231256-6

Figure 6. Mode Definition Format

The mode definitions and possible mode combina-
tions may seem confusing at first but after a cursory
review of the complete device operation a simple,
logical 1/0 approach will surface. The design of the
82C55A has taken into account things such as effi-
cient PC board layout, control signal definition vs PC
layout and complete functional flexibility to support
almost any peripheral device with no external logic.
Such design represents the maximum use of the
available pins.

Single Bit Set/Reset Feature

Any of the eight bits of Port C can be Set or Reset
using a single OUTput instruction. This feature re-
duces software requirements in Control-based appli-
cations.

When Port C is being used as status/control for Port
A or B, these bits can be set or reset by using the Bit
Set/Reset operation just as if they were data output
ports.



CONTROL WORD
0, |Dg | 05 |0 [ Dy | D, |0 |0
! BIT SET/RESET
X X X 1=8ET
— 0 = RESET
DONT
CARE
BITSELECT
o[1[2[3[4[5[6[7
o[1]0]1]o[1]0][1]&d
olo[1[1]o[o[7[1]B4
olojolo[1[1[1[1]8
BIT SET/RESET FLAG
0= ACTIVE
231256-7

Figure 7. Bit Set/Reset Format

intel.

When the 82C55A is programmed to operate in
mode 1 or mode 2, control signals are provided that
can be used as interrupt request inputs to the CPU.
The interrupt request signals, generated from port C,
can be inhibited or enabled by setting or resetting
the associated INTE flip-flop, using the bit set/reset
function of port C.

Interrupt Control Functions

This function allows the Programmer to disallow or
allow a specific 1/0 device to interrupt the CPU with-
out affecting any other device in the interrupt struc-
ture.

INTE flip-flop definition:

(BIT-SET)—INTE is SET—Interrupt enable
(BIT-RESET)—INTE is RESET—Interrupt disable

Note:
All- Mask flip-flops are automatically reset during
mode selection and device Reset.
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Operating Modes

Mode 0 (Basic Input/Output). This functional con-
figuration provides simple input and output opera-
tions for each of the three ports. No “handshaking’
is required, data is simply written to or read from a
specified port.

MODE 0 (BASIC INPUT)

82C55A

Mode 0 Basic Functional Definitions:
* Two 8-bit ports and two 4-bit ports.
e Any port can be input or output.

e Outputs are latched.

® |nputs are not latched.

° 16 different Input/Output configurations are pos-
sible in this Mode.

" iy

tar
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INPUT

X

taR ————=
€3, A1, A0
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vt — A )N

g 1

231256-8

MODE 0 (BASIC OUTPUT)

p

i

ww
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fe——or tow ————ota— Yy —o]

taw

twa

CS, A1, A0 X
-

)i

OUTPUT
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MODE 0 Port Definition

A B GROUP A GROUP B
PORTC PORT C
Dy D3 D4 Do PORT A (UPPER) # PORTB (LOWER)
0 0 0 0 OUTPUT OUTPUT 0 OUTPUT OUTPUT
0 0 0 1 OUTPUT OUTPUT 1 OUTPUT INPUT
0 0 1 0 OUTPUT OUTPUT 2 INPUT OUTPUT
0 0 1 1 OUTPUT OUTPUT 3 INPUT INPUT
0 1 0 0 OUTPUT INPUT 4 OUTPUT OUTPUT
0 1 0 1 OUTPUT INPUT 5 OUTPUT INPUT
0 1 1 0 OUTPUT INPUT 6 INPUT OUTPUT
0 il 1 1 OUTPUT INPUT 7A INPUT INPUT
1 0 0 0 INPUT OUTPUT 8 OUTPUT OUTPUT
1 0 0 1 INPUT OUTPUT 9 OUTPUT INPUT
1 0 il 0 INPUT OUTPUT 10 INPUT OUTPUT
1 0 1 1 INPUT OUTPUT 11 INPUT INPUT
1 1 0 0 INPUT INPUT 12 OUTPUT OUTPUT
1 1 0 1 INPUT INPUT 13 OUTPUT INPUT
1 1 1 0 INPUT INPUT 14 INPUT OUTPUT
1 1 1 1 INPUT INPUT 15 INPUT INPUT
MODE 0 Configurations
CONTROL WORD ¢0 CONTROL WORD #2
O, bg b; D, D; D, D, D O; Dg Dg Dy D3 D D, DO
DO oKD AT TRLEY
Al—rB . paea, Al____fi__.pAr,%
82C55A 82C65A
_f‘_" PCy£C, +’ PCy-PC,
0,0y =" c-[ 0,0, CA[
+’ PCy-#Cy ——)L’ PCyPC,
8 '—_/8_"’91“’30 8 ‘—ﬁL P8,-8,
CONTROL WORD #1 CONTROL WORD #3
O; Dg Dy D, Dy D, D, D, D; O D5 D, D3 D, D, D,
ODDDooon [LTTLT LT
Af—p8 o PA,-PA, K —/8_. Pa,-pa
82C55A 82CS5A
4 pc,pc, ———A e e,
0;-0p +————s c—[ 0,-Dy ~— c—[
‘—}L— PCy-PC, ’—#~— PC4-PC,
8 —7¢—- PB,-PB, gl—ns ?8,-P8,

231256-10
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MODE 0 Configurations (Continued)

82C55A

CONTROL WORD #4

82CSSA

CONTROL WORD #8
By, Dy Dy By 103~ Dy [0y 0O

N PR PA,-PA,
82C55A
. PC,PC,
4
—————— pCyPC,

8
8 —————— P8,-PB,

CONTROL WORD #5S

B2CS5A

D;-0y ~——— c

@
+
-
NW
k)
ks

CONTROL WORD #9
De D, D; D, D, D

o, Dy
[IJOIDJI 0 o|o 1]
A <—/8— PA,-PA,
82C55A
4
——————= pC,-PC,
0,0 +——— c

4 ecpec,

Bfl—— 4% ps,em

CONTROL WORD #6
0; DO 8 Ine=0p 0y 0, \5]

i

B82CSS5A

CONTROL WORD #10
O; Og D5 Dy O3 D, D, D

82C55A
4
F 7 Feroc,
0,0, c
£ peypc,

8
8 |=—————— P8,-Pg

CONTROL WORD #7
Dy iDg; Dy - Dy -0y DF 0; Dy

CONTROL WORD €11
O; Dg O O, D; D, D D,

nonnne

A 4-—7L— PA,-PA,
B82C55A
4
= PC,-PC,
0;-Dy +———] c

4
fe———~—— Pcy-PC,

8
8 [e————— p8,-P8;

231256-11
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MODE 0 Configurations (Continued)

intal.

CONTROL WORD #12

Dy Dg Dy D, Dy 0; DD

CONTROL WORD #14
D, Dg Dy D, D, D, O, D

e i

8 8
Al——Ff—— pasPag Afe——rf——— en,Pa,
82C55A 82C65A
4 ‘
~—A—— P pc, ~——F— ec,pc,
0,0y +—— c 0,0, c{
4 4
/" ec,vc, ———F/———— pc,pe,
8
8 [————— pg,*8, Bfe—onr >t PB,-PB,
CONTROL WORD #13 CONTROL WORD #15
o0, bg b, 0, 0, 40,40, 0D, D) g Ds=D; 0; O, D) B,
1‘0 0||1o|o|1 1 ]lofo |1 1[01]1
8
Ale——F——Pa, Pa, Al t bapa,
82C85A B2C55A
4 4
= —=Pr,%C, ——F—— rcrec,
00— — > c D;-Dy +————| C{
' 4 4
~———f—— PCPC, ————— PCPC,
8
B f————— p8,-8, pls—Ho P8,-PB,

231256-12

Operating Modes

MODE 1 (Strobed Input/Output).-This functional
configuration provides a means for transferring 170
data to or from a specified port in conjunction with
strobes or “handshaking” signals. In mode 1, Port A
and Port B use the lines on Port C to generate or

accept these “handshaking” signals.

10

Mode 1 Basic functional Definitions:

Two Groups (Group A and Group B).

Each group contains one 8-bit data port and one
4-bit control/data port.

The 8-bit data port can be either input or output
Both inputs and outputs are latched.

The 4-bit port is used for control and status of the
8-bit data port.
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DM74LS138 « DM74LS139
Decoder/Demultiplexer

General Description

These Schottky-clamped circuits are designed to be used
in high-performance memory-decoding or data-routing
applications, requiring very short propagation delay times.
In high-performance memory systems these decoders can
be used to minimize the effects of system decoding. When
used with high-speed memories, the delay times of these
decoders are usually less than the typical access time of
the memory. This means that the effective system delay
introduced by the decoder is negligible.

The DM74LS138 decodes one-of-eight lines, based upon
the conditions at the three binary select inputs and the
three enable inputs. Two active-low and one active-high
enable inputs reduce the need for extemal gates or invert-
ers when expanding. A 24-line decoder can be imple-
mented with no external inverters, and a 32-line decoder
requires only one inverter. An enable input can be used as
a data input for demultiplexing applications.

The DM74LS139 comprises two separate two-line-to-four-
line decoders in a single package. The active-low enable
input can be used as a data line in demultiplexing applica-
tions.

All of these decoders/demultiplexers feature fully buffered
inputs, presenting only one normalized load to its driving
circuit. All inputs are clamped with high-performance
Schottky diodes to suppress line-ringing and simplify sys-
tem design.

August 1986
Revised March 2000

Features
M Designed specifically for high speed:
Memory decoders
Data transmission systems
B DM74L.S138 3-to-8-line decoders incorporates 3 enable
inputs to simplify cascading and/or data reception

B DM74LS139 contains two fully independent 2-to-4-line
decoders/demultiplexers

B Schottky clamped for high performance
M Typical propagation delay (3 levels of logic)
DM74LS138 21 ns
DM74LS139 21 ns
W Typical power dissipation
DM74LS138 32 mW
DM74LS139 34 mW

Ordering Code:

Order Number | Package Number Package Description
DM74LS138M M16A 16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150 Namow
DM74LS138SJ M16D 16-Lead Small Outline Package (SOP), EIAJ TYPE I, 5.3mm Wide
DM74LS138N N16E 16-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide
DM74LS139M M16A 16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150 Narrow
DM74LS139SJ M16D 16-Lead Small Outline Package (SOP), EIAJ TYPE II, 5.3mm Wide
DM74LS139N N16E 16-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide
Devices also available in Tape and Reel. Specify by appending the suffix letter *X" to the ordering code.

© 2000 Fairchild Semiconductor Corporation DS006391

www.fairchildsemi.com
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DM74LS138 « DM74LS139

Connection Diagrams

DM74LS138 DM74LS139
DATA QUTPUTS SELECT DATA OUTPUTS
~ -~ ENABLE —— - -~
Ve YO Y1 Y2 Y3 Y4 Y5 Y6 Vee G2 A2 B2 2Y0 2Y1 2v2 23
16 ‘15 |14 |13 |‘2 Iu ||o |9 |16 ||s 14 |13 |1z ln Iw Is

EEREEE ) e
| R

i B & ‘ S | S s . Y ]6 | 1 2 3 |4 ]5 ] 6 l 7 ] 8
A 8 c GagBogg®™1 vr  GND
“ — QUTPUT ENABLE A1 81 1Y0 11 1v2 1Y3 GND
SELECT ENABLE G1 be
SELECT DATA OUTPUTS
Function Tables
DM74LS138 DM74LS139
Inputs Inputs
Outputs (o} ts
Enable Select £ Enable Select atou
G1|G2 (Note 1)|C|B|A[YO|Y1|Y2]|Y3]Y4]|Y5]Y6]Y7 G B A Yo Yl Y2 Y3
X H XIXIX]H{H|JH|H|H|[H|H]|H H X X H H H H
L X XIXIXIH|H|H|H|H|H|H]|H L L L L H H H
H L LILILfL{H|{H|IH|H]H|H|H L ") H H L H H
H L LILIH| H|L|H|H|H|H|H]|H L) H L H H i | |
H L LIHILY HI{H|LIH|H|H|H|H .= H H H H H L
H - LIHIHIH|H|H|L|H|H|H]|H
H L HILIL|H|H|HJH|L|H|H]|H
H L HILIHIH [H|H|H|H|L|H|H]| H=HGHLevel
L= LOW Level
H L HIHILIH|H|H|H|H|[H]|L[H X = DbstBaeé
H L HHIHIH{H{H|JH|H]|H{H|L
Note 1: G2 = G2A + G2B
Logic Diagrams
- DM74LS138 DM74LS139
—ED)!EW Lul) 1o
)D (14) vi (NAILEGI—q(" > | (51 ¥
L @ il 13) ()
sunie |y, 0 e e =W
Gs (L] ] b—"’) Y3 s:’luz::; ) D (] vl
g(‘l'f"lﬂS - DATA
= T HI)' (12) ouTPUTS
:;Do_m
L > ] (LI ENABLE a:ﬂq} f o
s;:s;:sr 82 'l: ({> —3_))&', 0 (LT
A2

www.fairchildsemi.com 2



Absolute Maximum Ratingsnote 2)

Supply Voltage A%
Input Voltage v
Operating Free Air Temperature Range 0°C to +70°C
Storage Temperature Range —65°C to +150°C

Note 2: The “Absolute Maximum Ratings™ are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical

Characteristics tables are not g d at the absol ratings.
The "R ded Operating Conditions™ table will define the conditions
for actual device operation.

DM74LS138 Recommended Operating Conditions

Symbol Parameter Min Nom Max Units
Vee Supply Voltage 4.75 5 5.25 v
Viu HIGH Level Input Voltage 2 "
Vi LOW Level Input Voltage 0.8 v
loH HIGH Level Output Current -0.4 mA
loL LOW Level Output Current 8 mA
Ta Free Air Operating Temperature 0 70 °C
DM74LS138 Electrical Characteristics
over recommended operating free air temperature range (unless otherwise noted)
T
Symbol Parameter Conditions Min P Max Units
(Note 3)
Vi Input Clamp Voltage Vee=Min, [ =-18 mA -1.5 v
Vou HIGH Level Output Voitage Ve = Min, loy = Max, Vj = Max, Vi =Min 2.7 34 v
Vo LOW Level Ve =Min, lg =Max, V= Max, Vi;=Min 0.35 0.5 v
Output Voltage log =4 mA, Vo = Min 0.25 0.4
I Input Current @ Max Input Voltage | Veg =Max, V=7V 0.1 mA
™ HIGH Level Input Current Veg=Max, V, =27V 20 A
I LOW Level Input Current Vee=Max, V;=0.4V -0.36 mA
los Short Circuit Output Current Ve =Max (Note 4) -20 -100 mA
lcc Supply Current Ve = Max (Note 5) 6.3 10 mA
Note 3: Al typicals are at Vg = 5V, Tp = 25°C.
Note 4: Not more than one output shouk! be shorted at a time, and the duration should not exceed one second.
Note 5: Icc Is measured with all outputs enabled and OPEN.
DM74LS138 Switching Characteristics
at Voo =5Vand T, =25°C
From (Input) Levels R =2kQ
Symbol Parameter To (Output) of Delay C_=15pF C_=50pF Units
Min Max Min Max
[ Propagation Delay Time
Select to 18 27
LOW-to-HIGH Level Output |+ Se/ect 10 Ouiput i
! P tion Delay Ti
i TR RN Select to Output 27 40 ns
HIGH-to-LOW Level Output
tion Delay Til
teu Fropagation Delay TN Select to Output 18 27 ns
LOW-to-HIGH Level Output
P tion Delay Til
torL ropagation Delay Time Select to Output 27 40 ns
HIGH-to-LOW Level Output
teun fipagaton Deayilime Enable to Output 18 27 ns
LOW-to-HIGH Level Output
{ |
teriL Fropagalion Delay Time Enable to Output 24 40 ns
HIGH-to-LOW Level Output
P tion Delay Ti
teus fopaggion Selay Time Enable to Output 18 27 ns
LOW-to-HIGH Level Output
t P tion Delay Ti
PHL i A Enable to Output 28 40 ns
HIGH-to-LOW Level Output

www.fairchildsemi.com
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DM74LS138 « DM74LS139

DM74LS139 Recommended Operating Conditions

Symbol Parameter Min Nom Max Units
Vee Supply Voltage 475 5 5.25 Vv
ViH HIGH Level Input Voltage 2 v
ViL LOW Level Input Voltage 0.8 \
lon HIGH Level Output Current -0.4 mA
loL LOW Level Output Current 8 mA
Ta Free Air Operating Temperature 0 70 °C
DM74LS139 Electrical Characteristics
over recommended operating free air temperature range (unless otherwise noted)
Ty
Symbol Parameter Conditions Min 1e Max Units
(Note 6)
Vi Input Clamp Voltage Vee =Min, | =-18 mA -1.5 v
V, [ = Mi =
oH HIGH Level Vee = Min, loy Max. 27 34 v
Output Voltage ViL = Max, Vi = Min
Vor LOW Level Vee =Min, lg = M.ax 035 05
Output Voltage Vi = Max, Vi = Min Y
lot =4 mA, Ve = Min 0.25 0.4
| Input Current @ Max Input Voltage Ve =Max, V=7V 0.1 mA
i HIGH Level Input Current Voo = Max, V=27V 20 HA
I LOW Level Input Current Vee = Max, V, = 0.4V -0.36 mA
los Short Circuit Output Current Ve = Max (Note 7) -20 -100 mA
lec Supply Current Ve = Max (Note 8) 6.8 11 mA
Note 6: All typicals are at Vg =5V, Ty = 25°C.
Note 7: Not more than one output should be shorted at a time, and the duration should not exceed one second.
Note 8: Icc Is measured with all outputs enabled and OPEN.
DM74LS139 Switching Characteristics
at Vg =5V and Tp =25°C
From (Input) R =2kQ
Symbol Parameter To (Output) C_=15pF C_=50 pF Units
Min Max Min Max
P i
teu OFagstionQegtime Select to Output 18 27 ns
LOW-to-HIGH Level Output
tonL Propagation Delay Time
Select to Output 27 40
HIGH-to-LOW Level Output S\~ i
torn Propagation Delay Time
Enable to Output 8 27
LOW-to-HIGH Level Output (' Pl ; £5
P ti |
oL O\ DoRne Enable to Output 2 40 ns
HIGH-to-LOW Level Output
www.fairchildsemi.com 4
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April 1986
Revised November 2001

3-STATE Octal D-Type Transparent Latches
and Edge-Triggered Flip-Flops

General Description

These 8-bit registers feature totem-pole 3-STATE outputs
designed specifically for driving highly-capacitive or rela-
tively low-impedance loads. The high-impedance state and
increased high-logic level drive provide these registers with
the capability of being connected directly to and driving the
bus lines in a bus-organized system without need for inter-
face or pull-up components. They are particularly attractive
for implementing buffer registers, /O ports, bidirectional
bus drivers, and working registers.

The eight latches of the DM74LS373 are transparent D-
type latches meaning that while the enable (G) is HIGH the
Q outputs will follow the data (D) inputs. When the enable
is taken LOW the output will be latched at the level of the
data that was set up.

The eight flip-flops of the DM74LS374 are edge-triggered
D-type flip flops. On the positive transition of the clock, the
Q outputs will be set to the logic states that were set up at
the D inputs.

A buffered output control input can be used to place the
eight outputs in either a normal logic state (HIGH or LOW
logic levels) or a high-impedance state. In the high-imped-
ance state the outputs neither load nor drive the bus lines
significantly.

The output control does not affect the internal operation of
the latches or flip-flops. That is, the old data can be
retained or new data can be entered even while the outputs
are OFF.

Features

B Choice of 8 latches or 8 D-type flip-flops in a single
package

| 3-STATE bus-driving outputs

B Full parallel-access for loading

| Buffered control inputs

B P-N-P inputs reduce D-C loading on data lines

Ordering Code:

Order Number |Package Number Package Description
DM74LS373WM M208 20-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300" Wide
DM74LS373SJ M20D 20-Lead Small Qutline Package (SOP), EIAJ TYPE I, 5.3mm Wide
DM74LS373N N20A 20-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide
DM74LS374WM M208B 20-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300" Wide
DM74LS374SJ M20D 20-Lead Small Outline Package (SOP), EIAJ TYPE Il, 5.3mm Wide
DM74LS374N N20A 20-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter *X" to the ordering code.

© 2001 Fairchild Semiconductor Corporation DS006431

www.fairchildsemi.com
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Connection Diagrams

Logic Diagrams

DM74LS373
Transparent Latches

outPur _(1 D :
CONTROL
o
TIPS
S —— o
G
&
o
4
&
o
G
]
o
a
3
o
13
3
o
3
5

)

9

13
so(l

12
()so

(14)

iF

(15)

[R24]
70

2

16
(16) -

18
[P LI — o

(19)

o
o1
g

ENABLE (11)
G D

X = Don't Care Z = High Impedance State
T = Transition from LOW-to-HIGH level Qq = The level
before steady-state input conditions were established.

DM74LS374
Positive-Edge-Triggered Flip-Flops

OuTPUT _ (1)
[ — '“°D_ |

3|
10 L] ]

(4)

(6)

(8]
Y SLA— o

(9)

(13)

(12)

14y

(15)

(17)

(16)

(18)

(19)

croex L2

b

gt

DM74LS373 DM74LS374
ENABLE Vee [ 0 ™ 10 sa 0 so S0 clocx
b b bbb, ElfllRlLL
TRy [ T
E. . m . - = Z
1 [ Hl i_‘LIL [seef sz ] se sy
0 o o s L R
CONTROL.
Function Tables
DM74LS373 DM74LS374
g::‘f::l E";b'e D Output 8::’:;: Clock D Output
E H A H % ™ H
L H L L L 0 L L
L L X Qo L L X Qp
H X X z H X X z
H = HIGH Level (Steady State) L = LOW Level (Steady State)

of the output

50

10
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Absolute Maximum Ratingsot 1)

Supply Voltage v
Input Voltage v
Storage Temperature Range —65°C to +150°C
Operating Free Air Temperature Range 0°C to +70°C

Note 1: The “Absolute Maximum Ratings" are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical
Characteristics tables are not g d at the absoll i ratings.
The R Op g C " table will define the conditions
for actual device operation.

DM74LS373 Recommended Operating Conditions

Symbol Parameter Min Nom Max Units
Vee Supply Voltage 4.75 5 5.25 \
ViH HIGH Level Input Voltage 2 "
Vi LOW Level Input Voltage 0.8 Vv
lox HIGH Level Output Current -2.6 mA
loL LOW Level Output Current 24 mA
tw Pulse Width Enable HIGH 15

(Note 3) Enable LOW 15 i
tsy Data Setup Time (Note 2) (Note 3) 5l ns
ty Data Hold Time (Note 2) (Note 3) 20l ns
Ta Free Air Operating Temperature 0 70 °C

Note 2: The symbol (1) indicates the falling edge of the clock pulse is used for reference.

Note 3: T, = 25°C and V¢ = 5V.

DM74LS373 Electrical Characteristics

over recommended operating free air temp range (unless otherwise noted)

Symbol Parameter Conditions Min (N:Z: 4 Max Units
Vi Input Clamp Voltage Veeo=Min, [|=-18 mA =1.5 v
Vor HIGH Level Vec=Min, lon = Max A (¥ J

Output Voltage Vi =Max, Vi =Min
Vou LOW Level Ve =Min, oy = Max
Output Voltage Vi =Max, Viyy = Min 0.35 0.5 Vv
loL = 12mA, Vgg = Min 0.4
I| Input Current @ Max Input Voltage  [Visg =Max, Vy =7V 0.1 mA
iy HIGH Level Input Current Voo =Max, V=27V 20 HA
I LOW Level Input Current Ve =Max, V=0.4V -0.4 mA
lozn Off-State Output Current with Vec=Max, Vg =2.7V 5o, A
HIGH Level Output Voltage Applied |V, =Min, V; = Max
lozL Off-State Qutput Current with Voo =Max, Vg = 0.4V % A
LOW Level Output Voltage Applied |V} =Min, Vy = Max
los Short Circuit Output Current Ve =Max (Note 5) -50 -225 mA
lec Supply Current Vee =Max, OC =4.5V, A A s
Dy, Enable = GND

Note 4: All typicals are at Vg = 5V, Ty = 25°C.

Note 5: Not more than one output should be shorted at a time, and the duration should not exceed one second.

www.fairchildsemi.com
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General Description

The LM567 and LM567C are general purpose tone decod-
ers designed to provide a saturated transistor switch to
ground when an input signal is present within the passband.
The circuit consists of an | and Q detector driven by a volt-
age controlled oscillator which determines the center fre-
quency of the decoder. External components are used to
independently set center frequency, bandwidth and output
delay.

Features

m 20 to 1 frequency range with an external resistor

® Logic compatible output with 100 mA current sinking
capability

ﬂNational Semiconductor

LM567/LM567C Tone Decoder

February 1995

B Bandwidth adjustable from 0 to 14%

® High rejection of out of band signals and noise

B Immunity to false signals

| Highly stable center frequency

m Center frequency adjustable from 0.01 Hz to 500 kHz

Applications

| Touch tone decoding

m| Precision oscillator

m Frequency monitoring and control
® Wide band FSK demodulation

| Ultrasonic controls

| Carrier current remote controls

m Communications paging decoders

Connection Diagrams

Metal Can Package

ouTPUT
ouTeyT
FILTER G
Loop TIMING
FILTER CAPACITOR

TIMING
RESISTOR

TL/H/6975-1

Top View

Order Number LM567H or LM567CH
See NS Package Number HO8C

Dual-In-Line and Small Outline Packages

outpur 1 L]
FILTER > &, ourruT
toor _2 7
FILTER n -
3 6
i @ [ Caphciron
ot W | 5 TIMING
RESISTOR
TL/H/6975-2
Top View
Order Number LM567CM
See NS Package Number MOSA
Order Number LM567CN

See NS Package Number NOSE

©1995 National Semiconductor Corporation  TL/H/6975

RRD-B30M115/Printed in U. S. A
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Absolute Maximum Ratings

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.

Soldering Information
Dual-In-Line Package

Supply Voltage Pin v
Power Dissipation (Note 1) 1100 mwW
Vg 15V
V3 —10v
V3 V4 + 05V

Storage Temperature Range
Operating Temperature Range
LM567H
LM567CH, LM567CM, LM567CN

—65°C to +150°C

—55°Cto +125°C

0°Cto +70°C

Soldering (10 sec.) 260°C
Small Outline Package

Vapor Phase (60 sec.) 215°C

Infrared (15 sec.) 220°C

See AN-450 “Surface Mounting Methods and Their Effect
on Product Reliability” for other methods of soldering sur-

face mount devices.

Electrical Characteristics actestCircut, To = 25°C, v+ = sv

Parameters Condition§ itivan LMS67C/LME67CM Units
Min Typ Max | Min Typ Max
Power Supply Voltage Range 4.75 5.0 9.0 | 475 5.0 9.0 \
Poyver Supply Current RL = 20k 6 8 7 10 =N
Quiescent
Power Supply Current R = 20k 11 13 12 15 A
Activated
Input Resistance 18 20 15 20 kQ
Smallest Detectable Input Voltage I =100mA, fi = fo 20 25 20 25 mVrms
Largest No Output Input Voltage Ic = 100mA, fi = fo 10 15 10 15 mVrms
Largest Simuitaneous Outband Signal to 5 6 a8
Inband Signal Ratio
Minimum Input Signal to Wideband Bp = 140 kHz ap. 6 d8
Noise Ratio
Largest Detection Bandwidth 12 14 16 10 14 18 % of fo
Largest Detection Bandwidth Skew ) 2 > 3 % of fo
Largest Detection Bandwidth Variation with +041 £0.4 %/°C
Temperature
Largest Detection Bandwidth Variation with | 4.75 — 6.75V £ 42 +1 +5 %V
Supply Voltage
Highest Center Frequency 100 500 100 500 kHz
Center Frequency Stability (4.75-5.75V) 0<Ta <70 35 + 60 35 £60 ppm/°C
—55< Tp< +125 35 + 140 35 + 140 ppm/°C
Center Frequency Shift with Supply Voltage | 4.75V — 6.75V 0.5 1.0 0.4 2.0 %IV
4.75V — 9V 2.0 2.0 %IV
Fastest ON-OFF Cycling Rate fo/20 fo/20
Output Leakage Current Vg = 15V 0.01 25 0.01 25 pA
Output Saturation Voltage e =25mV, lg =30 mA 0.2 0.4 0.2 0.4 v
ej = 25mV, Ig = 100 mA 0.6 1.0 0.6 1.0
Output Fall Time 30 30 ns
Output Rise Time 150 150 ns

Note 1: The maximum junction temperature of the LM567 and LM567C is 150°C. For operating at elevated temperatures, devices in the TO-5 package must be
derated based on a thermal resistance of 150°C/W, junction to ambient or 45°C/W, junction to case. For the DIP the device must be derated based on a thermal
resistance of 110°C/W, junction to ambient. For the Small Outline package, the device must be derated based on a thermal resistance of 160°C/W, junction to

ambient.

Note 2: Refer to RETS567X drawing for specifications of military LMS67H version.




Schematic Diagram
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Typical Performance Characteristics
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Typical Applications

as,.rq}—!

INPUT
100-200 mVrms

0.5 uF ¢

0.5 uF ¢

0.5 uF 1

0.5 uf 3
S €
(1]

05 ,.rqy.{

Touch-Tone Decoder

————

MG
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aky

osur L

Component values (typ)
R1 6.81to 15k

R2 4.7k

R3 20k

C1._0.10 mfd

C2 1.0 mfd 6V

C3 2.2 mfd 6V

C4 250 mfd 6V

TL/H/6975-5




Typical Applications (continued)
Oscillator with Quadrature Output
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Connect Pin 3 to 2.8V to Invert Output

Oscillator with Double Frequency Output
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Precision Oscillator Drive 100 mA Loads
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AC Test Circuit
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INPUT

fi = 100 kHz + 5V
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“*Note: Adijust for f, = 100 kHz.

TL/H/6975-8

Applications Information

The center frequency of the tone decoder is equal to the
free running frequency of the VCO. This is given by

1
1.1 R4C4
The bandwidth of the filter may be found from the approxi-

mation
/ Vi
BW = 1070 y[— in % of f
Co in °
Where:

= Input voltage (volts rms), V; < 200 mV
C2 = Capacitance at Pin 2 (xF)

fo =
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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

« 32 Programmable /O Lines

¢ Two 16-bit Timer/Counters

¢ Six Interrupt Sources

< Programmable Serial Channel

« Low-power ldle 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.
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Block Diagram
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T e e e e AT89C51

The AT89C51 provides the following standard features: 4K
bytes of Flash, 128 bytes of RAM, 32 I/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 Description

vCcC
Supply voltage.

GND
Ground.

Port 0

Port 0 is an 8-bit open-drain bi-directional I/0 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 /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 /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,

AlmEL

Port 2 pins that are externally being pulled low will source
current (I, ) 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
zurrent (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)

P3.3 INT1 (external interrupt 1)

P34 TO (timer O external input)

P3.5 T (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 extemal tim-
ing or clocking purposes. Note, however, that one ALE





