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ABSTRACT

This project presents the electrical appliance controlled-system that supports 16 devices. A control
part consists of computer and control circuit for sending control data via single-phase power line 220 volts
AC. A destination part has command receive circuit to receive control data from single-phase power line
220 volts AC to operate. In addition, it can set time to switch on-off the electrical appliances and receive or

send the messages between computers by using half duplex communication.
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2.6.1 3HX ASCII
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2.8 1AM RS-232-C
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foyo

1. Request To Send {RTS)
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2.11 ¥ialm@Ay (Null Modem )
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ATRUTGRTL R LG T TR LT %wemuﬁ'iyiym
1 Protective Ground
2 Transmitted Data
3 Received Data
4 Request to Send
5 Clear to Send
6 Data set Ready
7 Signal Ground
8 Received Line Signal Detector
9 Received for Data Set Testing
10 Received for Data Set Testing
11 Unsigned
12 Secondary Received Line Signal Detector
13 Secondary Transmitted Data
14 Secondary Clear to Send
K] Transmitted Signal Element Timing (DTE source)
16 Secondary Received Data
17 Received Signal Element Timing
18 Unsigned
19 Secondary Request to Send
20 Data Terminal Ready
21 Signal Quality Detector
22 Ring Indicator
23 Data Signal Rate Select (DTE/DCE Source}
24 Transmit Signal Element Timing {DTE Source)
25 Unsigned

A157197 2.5 T0AZBUATIA 1 YR INDULINIABS DB-25
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AL GRTRTRT YR TRLY %mﬂamuﬁqaym
I Data Carrier Detect
2 Receive Data
3 Transmitted Data
4 Data Terminal Ready
5 Signal Common
6 Data Set Ready
7 Request to Send
8 Clear to Send
9 Ring Indicator

A15130 2.6 TwazBoaNIAIYBwIUITnAaS DB-9
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3.2 GUVBIFIDMADIING (Hardware)
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Control.ASM
iP3.7 Control 51(Tx} send status to MODEM(Rx}
iP1.2 Control 51(Tx}) send to COM{Rx) for chat

ORG 0000H
MYID EQU 00H
DE1 EQU Pl.4
DE2 EQU P1.5
DE3 EQU Pl.6
DE4 EQU Pl1.7
MOV Pi,#00H
SETB P3.6
CLR P3.7
CLR Pl1.2
START: MOV PCON, #00H
MOV SCON, #50H
MOV TMOD, #20H
MOV TH1, #0E8H
SETE TR1
RX: JNB RI,RX
CLR RI
MOV A, SBUF
MOV 30H,A ;ADDRESS 30H FOR SAVE COMMAND
BYTE
ANL A, #01100000B
CJNE A, #00H, RX ;CHECK ID
MOV A, 30H
§ o m e e e e e e
femmm e e STRAT CHAT OR NOT ? ------mommmmmm oo
CIJNE A, #080H, CHECKSTATUS ;CODE FE FOR START CHAT
CHAT: SETE P1.2 ; CONNECT MODEN (TX) - - - -COM (RX)
CLR P3.7
LCALL DELAY
CLR P1.2 ; DIS-CONNECT MODEN {TX) - - - -COM (RX)
SIJMP RX
CHECKSTATUS : ANL A, #00000011B ;03H FOR CHECKSTATUS CODE

CIJNE A, #00000011B, CONTREOL

SETB P3.7 ;CONNECT 51(Tx} ---- MODEM(Rx)
CLR P3.6
MOV A,P1 :SEND STATUS BACK

ANL A,#01111000B
ORL A,#00000111B
;FOR VC++ KNOW THIS IS ANSWWER

FOR CHECKSTATUS COMMAND

LCALL WAIT
MOV SBUF, A

Page 1



TX_STATUS: JNB  TI,TX_STATUS

CLR TI
CLR P3.7 ;DIS-CONNECT 51 (Tx}--~-- MODEM({Rx)
SETB P3.6

HELP RX: SJMP  RX

CONTRCL: MOV A,30H

ANL A, #00001100B
DEVICE1: CINE A, #00000000B,DEVICEZ

MOV A, 30H

BNL A, #00000011B

ON1: CIJNE A, #01H, OFF1
MOV A,P1
ANL A,#00010000B ;DEVICE 1 AT P1.4

CJIJNE A,#00000000B,HELP_RX

SETB DE1
MOV A, #01H
LJMP SENDBACK

OFF1: CINE A, #02H,RX
MOV  A,P1
ANL  A,#00010000B ;DEVICE 1 AT P1.4

CJNE A,#00010000B,HELP RX

CLR DE1
MOV A, #02H
LJMP SENDBACK
DEVICEZ : CINE A,H#00000100B,DEVICE3
MOV  A,30H
ANL A,#00000011B

ON2 : " CJNE A, #01H, OFF2
MOV  A,P1
- ANL A, #00100000B ;DEVICE 2 AT P1.5

CJNE A,#00000000B, HELP_RX

SETB DE2
MOV A, #05H
LJMP . SENDRACK

OFF2: CJNE A, #02H,HELP_RX
MOV A,P1
ANL A,#00100000B ;:DEVICE 2 AT P1.5

CJNE A, #00100000B, HELP_RX

CLR DE2
MOV A,#06H
LJMP SENDBACK

HELP_RX2: LJMP HELP RX
DEVICEZ2: CJNE A,#00001000B,DEVICE4
MOV A,30H
ANL L, #00000011B
ON3: CJNE A, #01H,OFF3
MOV A,P1
Page 2



ANL A,#01000000B ;DEVICE 3 AT Pl.&
CJNE A, #00000000B, HELP RX
SETB DE3
MOV A, #09H
LJMP SENDBACK

OFF3: CINE A, #02H,HELP_RX
MOV A, P1
ANL A,#01000000B ;DEVICE 3 AT Pl.s&
CJNE A,#OlOODOOOB,HELPﬂRX
CLR DE3

MOV A, #0AH
LJMP SENDBACK
DEVICE4 : CJNE A,#OOOOllOOB,HELP_RX2
MoV A,30H
ANL A, #00000011B

ON4 : CJNE A, #01H,OFF4
MGV  A,P1
ANL  A,#10000000B ;DEVICE 4 AT P1.7
CJNE A, #00000000B, HELP_RX2
SETB DE4

MOV A, #0DH
LJMP SENDBACK

OFF4 : CJNE A, #02H,HELP RX2
MOV A, P1
ANL  A,#10000000E ;DEVICE 4 AT P1.7
CJNE A,#10000000B,HELP RX2
CLR  DE4

MOV A, #0EH
LJMP SENDBACK

SENDBACK : LCALL WAIT

SETB P3.7 ; CONNECT 51(Tx) ---- MODEM (Rx)
CLR  P3.6
MOV  SBUF,A

TX BACK: JNB  TI,TX BACK
CLR TI
CLR  P3.7 ;DIS-CONNECT 51 (Tx)---- MODEM {Rx)
SETB P3.6

SJMP HELP_RX2

DELAY : MOV RO, #01FH

DELAY1: MOV R1, #0FFH

DELAY2: ule) R2, #0FFH
DJNZ R2,$

DJNZ R1,DELAY2
DJNZ RO,DELAY1

RET
WAIT: MOV RO, #01H
WAITI: MOV R1,#05H
WATTZ : MOV R2, #0ARH
DJNZ R2,$

DINZ R1,WAITZ2
DJNZ RO,WAITI1
RET

END
Page 3
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ST7536

POWER LINE MODEM

= HALF DUPLEX SYNCHRONOUS FSK MODEM
- TWO PROGRAMMABLE CHANNELS FOR
600BPS DATARATE
- TWO PROGRAMMABLE CHANNELS FOR
1200BP S DATA RATE
= AUTOMATICALLY TUNED Rx AND Tx FILTERS
®» TX CARRIER FREQUENCIES SYNTHESIZED
FROMEXTERNAL CRYSTAL
= LOW DISTORTION Tx SIGNAL (S/H2 > 50dB)
= AUTOMATIC LEVEL CONTROL ON Tx SIGNAL
= Rx SENSITIVITY: 2mVarus (600bps)
3mVrMs (1200bps)
» Rx CLOCK RECOVERY
* POWER-DOWN MODE
» SUITABLE TO APPLICATION IN ACCORDANCE
WITH DHO28/29 ENEL, EN50065-1 CENELEC
AND FCC SPECIFICATIONS

DESCRIPTION

The 5T7536 is a half duplex synchronous FSK
MODEM designed for power line communication
network applications.

It operates from a dual power supply +5V and -5V,
and requires an externalinterface for the coupling
{o the power line. It offers two programmable data
rate with two prograrnmable channels each.

November 1998

ORDER CODE : ST7538CFN

PLCC28
(Plastic Leaded Chip Carrier Package)
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ST7536

PIN DESCRIPTION
Nu:i-.'g',er Name | Type Description

i R/ Tx Digital } Rx or Tx mode selection input

2 RESET | Digital | Logic resetand power-down mode input. Aclive when low,

3 TEST4 | Digital | Testinput which selects the Tx band-pass filter input (TxFt) when high.

4 TEST3 | Digital } Testinput which gives an access to the clock recovery inpul stage. This input is selected
when TEST1 is high.

5 RxD Digital | Synchronous receive data output

6 CLR/T | Digital | Rx or Tx clock according to the functional made

7 RxDEM | Digital | Demodufated data output

8 DGND | Supply | Digital ground

9 DVop Supply | Digital positive supply voltage : 5V + 5%

10 TEST1 | Digital | Testinput which cancels the Tx to Rx mode automatic switching and validates TEST3
input. Active when high.

ik TESTZ2 | Digital | Testinput which reduces the Tx to Rx mode automatic switching time. Active when high.

12 ™D Digitat | Transmitdata input

13 XTAL2 | Digital | Crystal oscillator cutput

14 XTAL1 | Digital | Crystal oscillator input

15 CHS Digital | Channel selection input

16 BRS Digital | Baud rate selection input

17 AFCF [ Analog | Automatic frequency control output for connecting compensation network.

18 DVss Supply | Digitat negative supply voltage ; -5V £ 5%

19 IFO Analog | intermediate frequency filter output

20 DEM! ! Analog | FSK demadulator input

21 AVgs Supply | Analog negative supply voltage :-5V + 5%

22 AGND | Supply | Anatog ground : OV

23 AVpp Supply | Analog positive supply voltage : 5V £ 5%

24 RAI Analog | Receive analog input

25 RxFQ | Analog | Receive filter output

26 TxFi Analog | Transmit filter input (selected when TEST4 is high}

27 ALCI Analog | Automatic level control input

28 ATO Analog | Analog transmit output

2/9
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ST7536

BLOCK DIAGRAM
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ST7536

FUNCTIONAL DESCRIPTION

1 - Transmit Section . _
The transmit mode is set when Rx/Tx = 0, if Rx/Tx
is held at0longerthan 3s, thenthe device switches
automatically in the Rx mode. A new activation of
the Tx mode requires Rx/Tx to be returned to 1 for
a minimum 2us period before being set to 0.

The Transmit Data {TxD)is sampled on a positive
edge of CLR/T which delivers the transmit bit clock
when the transmit mode is selected. This data
enters a FSK modulater whose two basic frequen-
cies are selected by the Baud Rate Selection pin
(BRS) and the Channel Selection pin (CHS} ac-
cording to the Table 1.

Figure 1 : Tx Data Input Timing

w ] N T
X X

TaD DATA VALID

Table1
BRS | CHS Ba('l‘;gu'fjﬁ;‘e Tx Frequencies (ktiz)
0 0 600 81.75 - B2.35
0 1 600 67.2 -67.8
1 0 1200 714-726
! 1 1200 85.95 - 87.15

Figure 2 : Automatic Level Control Timing Chart

756-03.EPS

These frequencies are synthesized from a
11.0592MHzcrystal oscillator; theirprecision is the
same as the crystal one’s (100 ppm).

The modulated signal coming out of the FSK modu-
lator is filtered by a switched-capacitor band-pass
filter (Tx band-pass) in order to limit the output
spectrum andto reducethe level of harmoniccom-
ponents.

The output stage of the Tx path consists of an
Automatic Level Control{ALC) systemwhich keeps
the output signal (ATO) amplitude independant of
thelineimpedance vanations. ThisALCisa vanable
gain system (with 32 discrete values) controlled by
an analog feed-back signal ALCI (see Figure 2).

The ALC gain range is 0dB to -26dB and gain
change is clocked at 7200Hz. Gain steps are of
magnitude 0.84dB typically.

A period of this clock is decomposedinto a 34.7us

gain settling latency and a 104.2ps peak detecting

time. The gain change is related to the result of a

peak detection obtained by making a direct com-

parison of ALCI maximum value {during detecting

time ) with two threshold voltages Vr1 and VT2 (see

Figure 2).

- max (VALCI) < V¥4 - The next gain is increased
by 0.84dB,

- V71 < max (VALCI) € V72 - No gain change,

- V12 <max (VALCI) - The next gain is decreased
by 0.84dB.

Low Gain Correct Gain

P .

Gain setting
latency 34.7us
Peak detecting
time 104.2us

e,

Amplitude
i modification
i duefoan

ALC CLOCK

419

7526-04.EPS



ST7536

FUNCTIONAL DESCRIPTION (continued)

2 - Receive Section o

The receive section is active when Rx/Tx = 1.

The baud rate and channel selection is also made
according to Table 1.

The Rx signal is applied on RAI with a common
mode voltage of OV and filtered by a band-pass
switched capacitor filtter (Rx band-pass) centered
on the received carrier frequency and whose band-
width is around 6kHz. The input voltage range on
RAlis 2mVpems - 2VeMs.

The Rxfilter outputis amplifiedby a 20dB gainstage
which provides symmetrical limitations forlarge volt-
age. The resulting signal is down-converted by a
mixer which receives a local oscillator synthesized
by the FSK modulatorblock, Finally anintermediate
frequency band-pass fitter {IF band-pass) whose
central frequency is 2.7kHz when BRS = 0 and
5.4kHzwhen BRS = 1 improves the signalto noise
ratio before entering the FSK demodulator. The
couplingof the intermediate frequency filter output
{IFO)tothe FSKdemodulatorinput (DEMI)is made
by an externalcapacitor C5 (1F +10%, 10V)which
cancels the Rx path offset voltage,

A clock recovery circuit extracts the receive clock
(CLR/T) from the demodulated output {(RxDEM)
and detivers synchronous data (RxD) on the posi-
tive edge of CLR/T.

Figure 3 : Rx Data Output Timing

N\
X A

3 - Additionat Digital and Analog Functions
Areset intput (RESET) initializes the device.

When RESET = 0, the device is in power-down
mode and all the internal logic is reset. When
RESET = 1, the device is active.

Atime base section delivers all the internal clocks
from a crystal oscillator (11.0592MHz}), The crystal
is connected between XTALT and XTALZ pins and
needs two external capacitors C3 and C4 depend-
ing on the crystal characteristic typically
22pF +10% for proper operation. It is also possible
to provide directly the clock on pin XTAL1 ; in this
case C3 and C4 should be removed.

An Automatic Frequency Control (AFC) Section
adjusts the central frequency of Rx and Tx band-
pass filter to the carrier central frequency, The
stability of the AFC loop is ensured by an extemal
compensationnetwork C1 (470nF £10%, 10V), C2

7

RxD DATAVALID

T53-05.EP5

(47nF £10%, 10V}and R1 (1.5k 25%) connected
to pin AFCF.

Figure 4 ; Automatic Frequency Loop Filter

c2
AFCF AGNOD
C1 Ry
L]

4 - Testing Features

- An additionnalamplifier allows the observation of
the Rx band-pass filter output on pin RxFO.

- Adirect input to the Tx band-pass filter (TxF!} is
available and selected when TEST4 = 1.

- The 3 second normal duration of the Tx to Rx

mode automatic swilching is reducedto 1.48ms

when TEST2 =1,

When TEST1 = 1 the Tx to Rx mode automatic

switching is desactivated and the functionalmode

ofthecireuitis controlled by Rx/Tx as follow : when

Rx/Tx = 0 the circuit is transmitting continuously,

when Rx/Tx = 1 the clock recovery block is discon-

nected from the FSK demedulator for testing pur-

pose, in this configuration TEST 3 is the data input

of the clock recovery block, RxDEM follow TEST3

and RxD delivers the resynchronized data.

5 - Power Supplies Wiring and Decouplin
Precautions :

The ST7536 has two positive power supply pins,
two negative power supply pins and two ground
pins in order to separate internal analog and digital
supplies. The analog and digital terminals of each
supply pair must be connected together externally
and require special routing precautionsin order to
get the best receive sensitivity performances.

The three major routing requirements are :

- The ground impedance should be as low as
possible, for this purpose the AGND an DGND
terminals can be connected via a localplane,

- The positive and negative power supplies (AVop,
DVop, AVss, DVss) should be star-connected,
avoiding common current path for the digital and
analog power suppiies terminals.

- Five decoupling capacitors located as close as
possible to the power supply terminals should be
used. Two 2.2uF tantalum and two 100nF ce-
ramic capacitors perform the main decoupling
function in the vicinity of the analog power sup-
plies and a 100nF ceramic capacitorin the vicinity
of the positive digital power supply is used to
reduce the high frequency perturbations gener-
ated by the logic part of the circuit.
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MAX232, MAX232I
DUAL EIA-232 DRIVER/RECEIVER

SLLS047G — FEBRUARY 1989 - REVISED AUGUST 1998

Operates With Single 5-V Power Supply D, DW, OR N PACKAGE

LinBiCMOS™ Process Technology (TOP VIEW)
. . >
Two Drivers and Two Receivers ci+ [} 1 Y 16{] Ve
330-V Input Levels , Vg, [} 2 15[) GND
Low Supply Current . . . 8 mA Typical Ci-{}s 14f] TIOUT
Meets or Exceeds TIA/EIA-232-F and ITU Cer[l4  13]JRIN
Recommendation V.28 c2-[]s  1z[lr1oUT
® Designed to be Interchangeable With vs_ [ NN
Maxim MAX232 T20UT [| 7 10f] T2IN
R2IN [} 8 91l R20UT
® Applications i ]
TIAJEIA-232-F loqi t
Battery-Powered Systems ogic symbol
Terminals vVeo
Modems >’< 16
Computers ] Voo
® ESD Protection Exceeds 2000 V Per C1+ C1+ 2
MIL-STD-883, Method 3015 cr-2sei-  2Vee-15V Vs+
® Package Options Inciude Plastic C2+ 4 c2+ Voo +15V 6 Vs
Small-Outline {D, DW) Packages and c2- > cae
Standard Plastic {N) DIPs
- TN 1 > s M our
description
10 D> ~ 7
The MAXZ232 device is a dual driver/receiver that T2iN Tz0uT
includes a capacitive voltage generator to supply RiOUT 2 il 2 RIN
ElA-232 voltage levels from a single 5-V supply.
Each receiver converts EIA-232 inputs to 5-V R2OUT ——] oV I _4_3 R2IN
TTL/CMOS levels. These receivers have a typical
threshold of 1.3 V and a typical hysteresis of 0.5V, ’I‘ 15
and can accept +30-V inputs. Each driver GND

converts TTL/CMOS input levels into EIA-232
levels, The driver, receiver, and voltage-generator
functions are available as cells in the Texas
Instruments LinASIC™ library.

T This symbot is in accordance with ANSIIEEE Std 81-1984 and IEC
Publication 617-12.

The MAX232 is characterized for operation from
0°C to 70°C. The MAX232I is characterized for
operation from -40°C to B5°C.

AVAILABLE OPTIONS

PACKAGED DEVICES
SMALL SMALL
Ta OUTLINE OUTLINE PLAS(L')C oIP
(D) (OW)
0°C to 70°C MAXZ320% MAXZ32DWE MAXZ32N
~40°C t0 85°C MAX23210F MAXZ32IDWE MAXZ32IN

¥ This device is available laped and reeled by adding an R to the part number {i.e., MAXZ232DR).

Please be aware that an important notice conceming availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

LinASIC and LinBiCMOS are trademarks of Texas Instruments Incorporated.

Copyright ® 1998, Texas Insiruments Incorporated

PRODUCTION DATA mformation is currenl as of o dats. -
h%mgsmsphmd msh_s:_lq.lnems ’
e Ty Sy et sy ke ‘U TEXAS

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1



MC14066B
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Quad Analog Switch/Quad
Multiplexer

The MC14066B consists of four independent switches capable of
controlling either digital or analog signals. This quad bilatera} switch
is useful in signal pating, chopper, modulator, demodulator and
CMOS logic implementation,

The MC140668B is designed to be pin—for—pin compatible with the
MC14016B, but has much lower ON resistance. Input voliage swings
as large as the full supply voltage can be controlled via each
independent control input.

¢ Triple Diode Protection on All Control Inputs

® Supply Voliage Range = 3.0 Vdc to 18 Vdc

® Linearized Transfer Characteristics

» Low Noise — 12 nVACycle, f2 1.0 kHz typical

Pin—for—Pin Replacement for CD4016, CD4016, MC14016B
For Lower Rgy, Use The HC4066 High—Speed CMOS Device

MAXIMUM RATINGS (Voltages Referenced to Vgg) (Note 2.}

Symbol Parameter Value Unit
Vbp OC Supply Voltage Range ~0.51t0 +18.0 \4
Vina Vot | Input or Qutput Voltage Range -05toVpp + 0.5 \4
{OC or Transient}
lin Input Current (DC or Transient) +10 mA
per Control Pin
Isw Switch Through Curmrent +25 mA
Pn Power Dissipation, 500 mw
per Package (Note 3.}
T Ambient Temperature Range -85t0 +125 °C
Tstg Storage Temperature Range —65 fo +150 °C
TL Lead Temperature 260 *C

{8-Second Soldering)

2. Maximum Ratings are those values beyond which damage o the device
may oGcGur,

3. Temperature Derating:
Plastic “P and D/DW" Packages: — 7.0 mW/°C From 65°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 vollage higher than maximum rated voltages to this
high—impedance circuit. For proper operation, Vi, and V4 should be constrained
to the range Vgg = (Vi or Vo) = Vpp.

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

© Semiconductor Gomponents Incuslries, LLC, 2000 1
March, 2000 - Rev. 3
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DIAGRAMS
14
PDIP-14
P SUFFIX MC 14066BCP
CASE 646 o AWLYYWW
1
14
SOIC-14 ””1”4526”8””
[;:'é":':'x o AWLYWW
c 751A [Ej NS
r
14
AERAR
TSS50P-14 13
% DT SUFFIX 0668
CASE 948G s ALYW
LELLL
1
14
oonoonQon
SOEIAJ-14
F SUFFIX MC 140668
CASE 965 |, AWLYWW
NN
1
A = Assembly Location

WLorL =Waferiot
YYorY = Year
WW or W = Work Week

RGO T L LDE T e IR L B L FR 22 A DO T MR P T T e

ORDERING INFORMATION

Device Package Shipping
MC14066BCP POIP-~14 2000/Box
MC140668D S0IC-14 55/Rait

MC14066BDR2 S0IC-14 | 2500/Tape & Reel

MC14066BDT TSSOP-14 S6/Rail

MC14066BDTEL | TSSOP-14 | 2000/Tape & Reel

MC14086BDTR2 | TSSOP-14 | 2500/Tape & Reel

MC 14066BF SOEIAJ-14 See Note 1.

MC14066BFEL SOEIA-14 See Note 1,

IRV LD 0T B IR s R e e T L TR TR

1. For ordering inforrnation on the E1AJ version of
the SOIC packages, please contact your local
ON Semiconductor representative,

o " Publication Order Number:
MC14066B/D



MC14066B

PIN ASSIGNMENT

N1 1e i {1 vy
oUTiH 2 13 {] CONTROL 1
out2 0} 3 12 [] CONTROL 4
w2 4 1 IINg
CONTROL2 ] 5 10 [ ouT 4
CONTROL 3 [] 6 g 1 ouT3
Vss I 7 B[IiNg
BLOCK DIAGRAM LOGIC DIAGRAM AND TRUTH TABLE
- {1/4 OF DEVICE SHOWN)
CONTROL 1 gt 2
1 L0 0UT?
N1 INOUT g—] OUTAN
5
CONTROL 2 0 3 CONTROLO—I ot
s L oout?
1N2c€--- Control | Switch | | oic piagram Restrictions
0=V OFF V55 £ Vin < Vpp
CONTROL 30— 5 1_VSS - Van & Vo & Vi
8 H—0 0UT 3 = Voo
IN 30—
12
CONTROL 40— 50
1 o 0UT 4
N 40— Vop=PIN14
Vss=PINT
CIRCUIT SCHEMATIC
{1/4 OF CIRCUIT SHOWN)
| Vg Voo Voo -j_
5 b
"h = 4l
n l 3
18I
Vop
: Vy Voo VEJH
CMOS ; -| oy
WUT 0 J;:i= ﬂﬁ ﬂti
= Vss T = = Vsg

http:/fonsemi.com
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Octal High Voltage,
High Current Darlington
Transistor Arrays

The eight NPN Darlington connected transistors In this family of arrays
are ideally suited for interfacing between low logic level digital circuitry (such
as TTL, CMQOS or PMOS/NMOS) and the higher current/voltage
requirements of lamps, relays, printer hammers or other similar loads for a
broad range of computer, industrial, and consumer applications. All devices
feature open—colleclor outputs and free wheeling clamp diodes for transient
suppression.

The ULN2803 is designed to be compatible with standard TTL families
while the ULN2804 is optimized for 6 to 15 volt high level CMOS or PMOS.

MAXIMUM RATINGS (Tp = 25°C and raling apply to any one device in the
package, unless otherwise noted.)

Order this document by ULN2803/D

ULN2803
ULN2804

OCTAL PERIPHERAL
DRIVER ARRAYS

SEMICONDUCTOR
TECHNICAL DATA

Rgya = 55°CW
Do not exceed maximum current limit per driver.

ORDERING INFORMATION

Characteristics
Operating
Input Temperature
Device Compatikility Veg(Max)/ie(Max) Range

ULN2Z2803A | TTL, 5.0 ¥ CMOS

v 0 mA Ta = 0to + 70°
ULN2804A | 61015V CMOS, PMOS | >0 V>0 A c

Rating Symbol Value Unit
Output Voltage Vo 50 v
input Voltage {Except ULN2801) \7 30 v A SUFFIX
Collector Current — Continuous Ic 500 mA PLASJ,:CSE?%-},(A Gk
Base Current — Continuous B 25 mA
Operating Ambient Temperature Range TA O0to +70 “C
Storage Temperature Range Tatg ~-55to +150 °C
Junction Temperature T, 125 °C PIN CONNECTIONS

cicicioicioinois
¥
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Features

» Compatible with MCS-51™ Products

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

2.7V to 6V Operating Range

Fully Static Operation: 0 Hz to 24 MHz

Two-Level Program Memory Lock

128 x 8-Bit Internal RAM

15 Programmable /O Lines

Two 16-Bit Timer/Counters

Six interrupt Sources

Programmable Serial UART Channel

Direct LED Drive QOutputs

On-Chip Analog Comparator

Low Power kile and Power Down Modes

.

* 4 & ¥ B =2 8 8 e e

Description

The AT89C2051 is a low-voltage, high-performance CMOS 8-bit microcomputer with
2K Bytes of Flash programmable and erasable read only memory (PERQM). The
device is manufactured using Atmel's high density nonvolatile memory technology
and is compatible with the industry standard MCS-51™ instruction set. By combining
a versatile 8-bit CPU with Flash on a monoilithic chip, the Atmel AT89C2051 is a pow-
erful microcomputer which provides a highly flexible and cost effective solution to
many embedded control applications.

The AT83C2051 provides the following standard features: 2K Bytes of Flash, 128
bytes of RAM, 15 I/Q lines, two 16-bit timericounters, a five vector two-level interrupt
architecture, a full duplex serial port, a precision analog comparator, on-chip oscillator
and clock circuitry. In addition, the AT89C2051 is designed with static logic for opera-
tion 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 Configuration

PDIP/SOIC
NS

RSTNVPP O] 1 20 [ VGG

{RXD} P3.0 [ 2 19 1 P1.7

{TXD) P3.1 (4 3 18 [ P1.6

XTAL2 ] 4 7P Pi1s

XTAL1 O] 5 16 [3 P14

(INTO) P3.2 O 6 15 [1 P1.3

(INTi)P3.3 (] 7 14 3 P1.2
(ToyP3.4 O 8 13 [T P1.1 (AIN1)
(THP3.5 9 12 11 P1.0 (AIND)

GND O 10 11 3 P3.7

AIMEL

IMEL

8-Bit
Microcontroller
with 2K Bytes
Flash

AT89C2051

0368D-B—12/97
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Block Diagram

Ve | '
: ]
' RAM ADDR. !

GND ! REGISTER RAM FLASH i
: A .
: :

= !

T k4 y :
: A .
: ;
| 4 ¥ 4 ;
1 L]
; B STACK PROGRAM '
' ADDRESS :
: REGISTER ACC POINTER REGISTER ;
; :
L} L}
L} L}
L )
L} L
E r r 4 5
<4+—»  BUFFER :
J TMPZ TMP1 '
b L}
: :
¥ Ll
' :
: :
L}
! PC - 1
' ALU INCREMENTER [*— " '
t )
: :
' INTERRUPT, SERIAL POHT, i
' AND TIMER BLOCKS h
i 4 ‘
! PROGRAM . !
: PEW COUNTER :
i :
' :
: E
H TIMING '
INSTRUCTION r y y » ’
RST ———p AND DPTR
: CONTROL REGISTER [* y > .
! H
: ] r ¥ :
N L3
: PORT 1 POFRT 3 g
: ANALOG LATCH LATCH i
' COMPARATOR :
M A b '
: '
M L}
: i
L]
; osc ¥ ¥ .
E POHT 1 DRIVERS "  POAT 3 DRIVERS !
v
P10-P17 P3.0- P35 P3.7

..Hju

416 AT89C2051
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