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ABSTRACT

This project studies a method of using human veice to command electrical appliance by using a personal
computer to receive speeches, process and make decision. The result is used as input to relay circuit for

controlling the electrical appliances,
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A5 2.1 mﬂvwmmzmmﬁﬂuﬁﬂma Critical Band Rate Scale

Z | flower/fupper | fc fc | Bandwidth | Z | flower/fupper fc fc | Bandwidth
Bark Hz Hz | Bark Hz Bark Hz Hz Bark Hz
0 1720
0 50 0.5 100 12 1850 | 125 280
100 2000
1 150 | 1.5 100 13 2150 | 135 320
200 2320
2 250 | 25 100 14 2500 | 145 380
300 2700
3 350 | 35 100 15 2900 | 15.5 450
400 3150
4 450 | 4.5 110 16 3400 | 16.5 550
510 3700
5 570 | 5.5 120 17 4000 175 700
630 4400
6 700 | 6.5 140 18 4800 | 185 900
770 5300
7 B40 | 7.5 150 19 5800 | 19.5 1100
920 6400
8 1000 | 8.5 160 20 7000 | 20.5 1300
1080 7700
9 1170 | 9.5 100 21 8500 | 21.5 1800
1270 9500
10 1370 | 10.5 210 22 10500 | 225 2500
1480 12000
11 1600 { 11.5 240 23 13500 | 235 3500
1720 15500
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;****************iti***t***************************

;*****

RS232 AND MCS 51 CONTROL PORT

dok ok ok ok od ok k ok ok ok k

;**************************************************

LOADL BIT 07H
LOAD2 BIT 06H
LOAD3 BIT 05H
LOAD4 BIT 04H
STORBE BRIT P3.7
SW_CONT1 BIT P1.3
SW_CONT2 BIT F1.2
SW_CONT3 BIT Pl.1
SW_CONT4 BIT Pl.0C
BOARD PC BIT P3.4
CR EQU ODH
LF EQU 0AH
;**************************************************
ORG 0000H
START: MOV P1,#0FFH
MOV P3,#0FFH
MOV 20H, #0FFH
JNB BORRD PC,KEY BOARD
ACALL INIT
MOV DPTR, #SHOW
ACALL DISPLAY
MAIN: ACALL RECEIVE
; ACALL SEND
JNB BOARD PC, KEY BOARD
SJMP MAIN
;**************************************************
MOV IE, #00000000B
INIT: MOV TL1, #0FDH
MOV PCON, #00H
MOV SCON, #50H
MOV TMOD, #20H
MOV TH1, #0FDH
SETB TR1
RET
CHECK_KRY: GJNE R1,#31H,LOAD 2
CPL LOADL
ACALL SIG_STOREBE
SJMP END CHK
LOAD 2: CJINE R1,#32H,LOAD 3
CPL LOAD2
ACALL SIG_STORBE
SJIMP END CHK
LOAD 3: CINE R1,#33E,LOAD 4
CPL LOAD3
ACALL SIG_STORBE
SIMP END CHK
LOAD 4: CJINE R1,#34H,CLR DATA
CPL LOAD4
CLR_DATA: CJINE R1,#30H, END CHK
MOV 20H, #0FFH
ACALL SIG_STORBE
END CHK: MOV P1,20H
RET

;***************************************i**********



KEY BOARD: MOV Pl,20H

SW_1: JNB SW_CONT1, CHK_LOAD1
SW_2: JNB SW_CONT2, CHK_LOAD2
SW_3: JNB SW_CONT3, CHK_LOAD3
SW 4: JNB SW_CONT4, CHK_LOAD4

JB BOARD PC, START

SIMP SW_1
CHK_LOADl: ACALL DELAY D

JB SW_CONT1,SW_2

JNB SW_CONT2,SW_1

JNB SW_CONT3,SW_1

JNB SW CONT4,SW 1

CPL LOAD1

ACALL SIG STORBE

JNB SW_CONT1,$

SIMP KEY_ BOARD
CHK_LOAD2: ACALL DELAY D

JB SW_CONT2,SW_3

JNB SW_CONT1,8W_1

JNB SW_CONT3, SW_1

JNB SW_CONT4,SW_1

CPL LOAD2

ACALL SIG_STORBE

JNB SW_CONT2, %

SIMP KEY BOARD
CHK_LOAD3: ACALL DELAY D

JB SW_CONT3,SW_4

JNB SW_CONT1,SW_1

JNB SW_CONT2,SW 1

JNB SW_CONT4,SW 1

CPL LOAD3

ACALL SIG_STORBE

JNB SW_CONT3, &

STMP KEY BOARD
CHK_LOAD4: ACALL DELAY D

JB SW_CONT4,SW_1

JNB SW_CONTL,SW_1

JNB SW_CONT2,SW_1

JNB SW_CONT3,SW_1

CPL LOAD4

ACALL SIG_STORBE

JNB SW_CONT4, $

SIMP KEY BOARD

;*****************************i******************

SIG_STORBE: CLR STORBE

ACALL DELAY D

SETB STORBE

RET

vk de kb ok dr ok ko ko ok ek ko sk ok ok ke ke e ok ke ke ok ke ok e e e ke o e ke ke ok W o
’

;*¥** RECEIVE DATA FORM RS232 TO MCOSH1  #hkksdkdokdknk

R R R R R R s R R E XA Z X R R R R ER SRR R E R SRR EEEEE LRSS
L

RECEIVE: JNB  RI,$
CLR RT
MOV A, SBUF
ACALL SEND
MOV R1,A
ACALL CHECK_KEY

RET



;*****************************************************

jrHkxkkdkk SENT DATA FROM MCS51 TO RS232 *hwkxkxskkkxn

;********************************************i********

SEND: MOV SBUF, A
JNB TI, S
CLR TI
RET
;******************************************************
DELAY D: MOV R1, #90CH
DELAY 1: MOV ~ R2,#OFFH
DJINZ R2,$
DJINZ R1,DELAY 1
RET
;************************************i******i**********
DISPLAY: MOV A, #00
MOVC A, @A+DPTR
ACALL SEND
INC DPTR
JZ END_ SHOW
SJMP  DISPLAY
END SHOW:  RET
SHOW : DB CR,LF, 'VOICE RECONITION BY 4A',CR,LF
DB 00H

END
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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 1/O Lines

Two 16-Bit Timer/Counters

Six Interrupt Sources

Programmable Serial UART Channel

Direct LED Drive Qutputs

On-Chip Analog Comparator

Low Power Idle and Power Down Modes

Description

The AT89C2051 is a low-voltage, high-performance CMGS 8-bit microcomputer with
2K Bytes of Flash programmable and erasable read only memory (FERCM). 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 monolithic chip, the Atmel ATB9C2051 is a pow-
erful microcomputer which provides a highly flexible and cost effective solution to
many embedded control applications.

The AT89C2051 provides the following standard features: 2K Bytes of Flash, 128
bytes of RAM, 15 I/Q lines, two 16-bit timer/counters, a five vector two-level interrupt
architecture, a fuli 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/SQIC
p_—

RSTVPP ] 1 20 [0 vGC

(RXD) P3.0 C] 2 19 1 P17

(TXD} P3.1 ] 3 18 0 P1.6

XTALZ ] 4 17 O P15

XTAL1 ] 5 16 [1 P1.4

{INTG) P3.2 ] & 15 [ P1.3

(iNTi}y P33 7 14 [ P1.2
(TO) P3.4 O 8 13 [0 P1.1 {AIN1)
(T} P3.5 ] 9 12 O P1.0 (AIND)

GND O 10 11 1 P3.7

AIMEL

8-Bit
Microcontroller
with 2K Bytes
Flash

AT89C2051

0368D-B--12/07

4-15
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Pin Description

Ve

Supply voltage.
GND

Ground.

Port 1

Port 1 is an 8-bit bidirectional /O port. Port pins P1.2 to
P1.7 provide internal pullups. P1.0 and P1.1 require exter-
nal pullups. P1.0 and P1.1 aiso serve as the positive input
(AINO) and the negative input {(AIN1), respectively, of the
on-chip precision analog comparator. The Port 1 output
buffers can sink 20 mA and can drive LED displays directly.
When 1s are written to Port 1 pins, they can be used as
inputs, When pins P1.2 to P1.7 are used as inputs and are
externally pulled low, they will source current (I, ) because
of the internal pullups.

Port 1 also receives code data during Flash programming
and verification.

Port 3

Port 3 pins P3.0 to P3.5, P3.7 are seven bidirectional 1/O
pins with internal pullups. P3.6 is hard-wired as an input to
the output of the on-chip comparator and is not accessible
as a general purpose I/0 pin. The Part 3 output buffers can
sink 20 mA. 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
pulied low will source current (I, ) because of the pullups.

Port 3 also serves the functions of various special features
of the ATB3C2051 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 INTT (external interrupt 1)
P34 T0 (timer § external input)
P3.5 T1 (timer 1 external input)

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

RST

Reset input. All I/O pins are reset to 1s as soon as RST
goes high. Holding the RST pin high for two machine cycles
whiie the oscillator is running resets the device.

Each machine cycle takes 12 oscillator or clock cycles.
XTAL1

Input to the inverting oscillator amplifier and input to the
internal clock operating circuit.

ATMEL

XTAL2
QOutput from the inverting oscillator amplifier.

Oscillator Characteristics

XTAL1 and XTAL2 are the input and output, respectively,
of an inverting amplifier which can be configured for use as
an on-chip oscillator, as shown in Figure 1, Either a quartz
crystal or ceramic resonator may be used. To drive the
device from an external clock source, XTALZ2 should be left
unconnected while XTAL1 is driven as shown in Figure 2.
There are no requirements on the duty cycle of the external
clock signal, since the input to the internal clocking circuitry
is through a divide-by-two flip-flop, but minimum and maxi-
mum voltage high and low time specifications must be
observed.

Figure 1. Oscillator Connections

c2
H ® XTAL2
C1 -
e } ® XTAL1
® GND

Note: C1,C2 =30 pF z 10 pF for Crystals

= 40 pF % 10 pF for Ceramic Resonators

Figure 2. External Clock Drive Configuration

NC XTAL2
EXTERNAL
OSCILLATOR XTALA
SIGNAL
GND

417
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Special Function Registers

A map of the on-chip memory area called the Special Func-
tion Register (SFR) space is shown in the table below.

Note that not all of the addresses are occupied, and unoc-
cupied addresses may not be implemented on the chip.
Read accesses to these addresses will in general return
random data, and write accesses will have an indetermi-
nate effect.

User software should not write 1s to these unlisted loca-
tions, since they may be used in future products to invoke
new features. In that case, the reset or inactive values of
the new bits will always be 0.

Table 1. ATB9C2051 SFR Map and Reset Values

OFBH OFFH
OFOH B ! 0E7H
00000000 !
OEBH OEFH
0EOH |  ACC OE7H
00000000
0D8H ODFH
ODOH | PSW 0D7H
00000000
oCaH OCFH
0COH 0C7H
0B8H P | 0BFH
XXX00000 :
0BOH P3 0B7H
1111111
0ABH IE 0AFH
0XX00000
0AOH 0A7H
98H | SCON SBUF 9FH
00000000 | XXXXXXXX
90H P1 g ! ! 97H
11111111 :
88H | TCON TMOD TLO TLY | THO TH1 8FH
00000000 | 00000000 | 00000000 | 000GOGOO | GOOOOOOD | 00000000
80H sP DPL DPH PCON | 87H
00000111 | 0000D00O | 0DOOOOOO 0OXXX0000

4-18
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OPTOELECTROKICS

e e

NON-ZERO-CROSSING TRIACS

MO0C3020 MOC3021
M0C3022 MOC3023

4 _(L;¢~ The MOC3020, MOC3021, MOC3022 and MOC3023 are optically

isolated triac driver devices. Thase devices contain & GaAs
infrared emitting diode and a light activated silicon bilateral
switch, which functions liks a triac. This is designed for interfacing
between electronic conirols and power triacs to control resistive
and inductive loads for 240 VAC operations.

B Excelient I, stability—IR emitting diode has low degradation
# High isolation valtage—minimum 7500 VAC peak
264 ® Underwritars Laboratory (LiL) recagnized—Fila #£90700

e — T T
. 51 PPLICATION
i MAX i ! A I FTAY
A el AN :
_'_—}_L B European applications for 240 VAC
38 051 W Triac driver
431 MIN B Industrial controls
—'I I-H u Lraffic lights .
® Vending machines
Eff; B Motor control
0.41 DIMENSIONS IN mm 8 Solid stata relay
PACKAGE CODE E 8T1603
MAIN
ANODE[T] 6l7ERM,
CATH.|2| 5] nc*
s
a B MAIN
TERM,
*DO NOT CONNECT
{TRIAC SUBSTRATE)
czost
Equivalent Circuit
Tl
EH ik entn s B RTERERCA il
TOTAL PACKAGE INPUT DICDE
Starage temperature . ............. Wy ~55°C 10 150°C  Forward DC cument ... oovi e vveniaan i 50 mA
Operating temperature ............ e -40°Cto100°C  Reversevollage ..o v
Lead temperature Peak forward current
{soldering, 1088C) ... .. 280°C (1 pspulse, 300 PPS) ..ovvvvv v 3.0A
Power dissipation (25°C amblent) ................ 100 mw
Derate iinearly (above 25°C amblent) .......... 1.33 mw/C
QUTPUT DRIVER
Off-state output terminal voltaga . ................ 400 Volts
On-state RMS current T=25°C ........... 100 mA
{Fuil cycls, 50 to 60 Hz) T.=70°C ............ BOmA
Peak nonrepetltive surge current . ........o 1.2A
(PW=10 ms, OC=10%)
Total power dissipation (25°C ambient) ........... 300 mw

Darate above 25°C ... . ..o 4.0 mw/eG




OPTOELECTRAONILS

NON-ZERO-CROSSING TRIACS

CHARACTERIEBTIC

£ 4

TEET CONDITIONS

INPUT DIODE

Forward voliage Ve 1.2 1.50 v =10 mA
Junction capacitance C, 50 pF Ve=QV, =1 MHz
Reversa isakage curren Ia 100 A Ve=30V
OUTPUT DETECTOR
Poaak blocking current,

gither direction loru —— 10 100 nA Vone=400 V, Note 1
Peak on-stata voltage,

either direction Vru -3 25 3.0 Volts Ine=100 mA Peak

Note 1, Test voltags must be applied within dv/dt rating.

R e A RO T R S e A
] '
HN T

¥

O ARACT RIS e CYMBOL WiN. TVE. MAX, UnITS JEST CONDITIONS
LED trigger current
[current raquired MOC3020 lex — — 30 mA Main terminal
to latch outpudt) MOC3021 o e e 15 mA voltage=3.0 V, R _=150(}
MOC3022 Ier p—. A 10 ma
MOC3023 I — — 5 mA,
Helding cumrent I = 100 T A Either direction

I « ; # TP 4 i - F Wi
CHARACTERISTICS SYMBOL TEST CONDITIONS

dv/dt RATING
Critical rate of rise of cv/dt — 12 - Vius Static dv/dt, T,=85C

off-state voltage (see Fig. 3}
Critical rate of rise of dv/dt - n2 — Vius Commutating dv/dt

commutating voftage \ow=15 MA

(ses Fig. 4}

cu TEST CONDITIONS
Isolation voliage Vi 5300 VieRMS o<1 pA, 1 Minute
Vi 7500 V. PEAK | o<1 pA, 1 Minute
\sclation rasistance R 10" ohms V=500 VDC
isclation capacitance Cu 0.5 pF f=1MHz

Note 1: Ratings apply to sither polarity of pin 6 — referenced tc pin 4. Voltages must be applied within dv/dt rating.



OPTRELECTAINICS

NON-ZERO-CROSSING TRIACS
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Fig. 1. On-Stats Characteristics
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Fig. 2. Trigger Current vs. Temperaturs
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MOC3020
MOC3021
MOC 022
1 MOC3023 .

OPEN

RL

IS
dt —

=8.88f Vims
Fig. 3. Static av/dt

8

MOC 3020
MCC 3021
MOC 3022
MOC 3023 4

-y

AL

%\': = 8.881 Vems

Fig. 4. Commutating dV/dt

Vp.ck = 2l X1.414 Vrms

Vin (1} = Vrma

Vin {f} = Vims

C1689A




MAX232, MAX232I

DUAL EJA-232 DRIVERS/RECEIVERS

SLLS0471 - FEBRUARY 1888 —~ REVISED OCCTOBER 2002
T —

Meet or Exceed TIA/EIA-232-F and ITU
Recommendation V.28

Operate With Single 5-V Power Suppiy
Operate Up to 120 kbit/s

Two Drivers and Two Receivers

130-V Input Levels

Low Supply Current ... 8 mA Typical

Designed to be Interchangeable With
Maxim MAX232

® ESD Protection Exceeds JESD 22
— 2000-V Human-Body Model (A114-A)

® Applications
TIA/EIA-232-F
Battery-Powered Systems
Terminals
Modems
Computers

description/ordering information

MAX232...D, DW, N, OR NS PACKAGE
MAX2321... D, DW, OR N PACKAGE

(TOP VIEW)
Ci+ [ 1 U 16]] Voo
vg. [l 2 15[] GND
C1-[]3  wfTi0uT
ce+[{4  13[JRIN
c2-[]s 12[J R1OUT
vs_[I6 1{] THIN

T20UT f] 7 10[] T2IN

R2IN [] 8 o]} R20UT

The MAX232 is a dual driver/receiver that includes a capacitive voltage generator to supply EIA-232 voltage
levels from a single 5-V supply. Each receiver converts EIA-232 inputs to 5-V TTL/CMOS levels. These
receivers have a typical threshold of 1.3 V and a typical hysteresis of 0.5 V, and can accept £30-V inputs. Each
driver converts TTUCMOS input levels into EIA-232 levels. The driver, receiver, and voltage-generator
functions are available as cells in the Texas Instruments LinASIC™ library.

ORDERING INFORMATION

ORDERABLE TOP-SIDE
Ta PACKAGE? PART NUMBER | MARKING
PDIP (N) Tuhe MAX232N MAX232N
Tube MAX232D
S0IC (D) MAX232
Tape and reel MAX232DR
0°C to 70°C
Tube MAX232DW
SOIC (DW) MAX232
Tape and rgel MAXZ232DWR
SOP (NS} Tape and reel MAX232NSR MAX232
PDIP [N} Tube MAX232IN MAX232IN
Tube MAX232I1D
S0OIC (D) MAX232|
—40°C to 85°C Tape and reel MAX232IDR
Tube MAX2321DW
SOQIC (DW) MAX232|
Tape and reel MAX232IDWR

t Package drawings, standard packing quantities, thermal data, symbolization, and PCB design
guidelines are available at www.ti.com/sc/package.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductar praducts and disclaimers thereta appears at the end of this data sheet.

LinASIC is a trademark of Texas Instruments.

PRODUCTION DATA information ia current ns of publication dela.

Producta confoim to specifications per the lerms of Texas Inatrumanis i
wandard warraniy. Preduction p ing does not rly Include
tasting of all parameiers. EXAS

Capyright € 2002, Taxas Instruments Incorporated

INSTRUMENTS

POST QFFICE BOX 855303 ® DALLAS, TEXAS 75265



MAX232, MAX232]

DUAL EIA-232 DRIVERS/RECEIVERS

SLLS047{ - FEBRUARY 1988 —~ REVISED OCTOBER 2002

logic diagram {positive logic)

T1IN
T2IN
R10UT

f20UT

Function Tables

EACH DRIVER
INPUT | OUTPUT
TIN TOUT
L H
H L

H = high level, L = low

level

EACH RECEIVER

INPUT | OUTPUT
RIN ROUT
L H
H L

H = high level, L = law

leval

11 > 14

10 > 7

12 13
g

9 8
T

Ti0UT

T20UT

R1IN

R2IN

{’r‘ TexaAs
INSTRUMENTS

2 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



MAX232, MAX232i
DUAL EIA-232 DRIVERS/RECEIVERS

SLLS0471 -~ FEBRUARY 1989 — REVISED OCTOBER 2002

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Input supply voltage range, Voo (8ee Note 1) ... .. i -0.3VtioBYV
Positive output supply voltage range, Vg, - . o e e Voc-03Vioi1sV
Negative output supply voltage range, Vg . ... . . i i e e —03Vte-15V
Input voltage range, V: Driver ... . e -03VtoVec+03V

BBV e e e +30 V

................................ Vg_-0.3VitoVg,+03V
.................................... -0.3Vio Voo + 03V

QOutput voltage range, Vo: T1CUT, T20UT
R10OUT, R20UT

Short-circuit duration: T1OUT, T20UT .. ... e e ees Unlimited
Package thermal impedance, 6 5 (see Note 2): Dpackage .............. ... ..., 73°C/W
DWpackage ........c.c it 57°C/W
Npackage ........ ... .ot B67°C/W
NSpackage .......... ... ... it 64°C/W
Lead temperature 1,6 mm (1/16 inch) from case for 10seconds  ....... ... ... .. ... .. ... ... 260°C

Storage temperature range, Tstg

t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periads may affect device reliability.

NOTE 1: All voltage values are with respact 1o netwark ground terminal.

2. The package thermal impedance is calculated in accordance with JESD 51-7.

recommended operating conditions

MIN NOM MAX| UNT
Voo Supply voltage 4.5 5 55 v
ViH High-lavel input voltage (T1IN, T2IN) 2 vV
ViL Low-level input voltage (T1IN, T2IN} 0.8 v
R1IN, R2IN Receiver input voitage +30 v
MAX232 0 70
Ta Operating free-air temperature LT o a5 °C

electrical characteristics over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted) {(see Note 3 and Figure 4)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
Voo =55V, Alloutputs open,
lcc  Supply current Ts = 25°C 8 10 mA
1 Al typical values are a1 Vo =5 Vand Ta = 25°C.
NOTE 3: Test conditions are C1—-C4 =1 pFat Voo =5V 05V,
L o

‘V TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 % DALLAS, TEXAS 75265




MAX232, MAX232|
DUAL EIA-232 DRIVERS/RECEIVERS

DRIVER SECTION

SLLS047] - FEBRUARY 1983 ~ REVISED OCTOBER 2002
T

electrical characteristics over recommended ranges of supply voltage and operating free-air
temperature range (see Note 3)

PARAMETER TEST CONDITIONS MIN TYPT max| uwniT
VpH  High-level output voltage T10UT, T20UT AL =3 kQto GND 5 7 i
VOL  Low-level output voltage¥ T10UT, T20UT A =3 k2 to GND =7 -5 v
o Qutput resistance T1OUT, T20UT | Vg4 =Vs_=0, Vo=2V 300 {
I05§ Short-circuit output current TIOUT, T20UT | Voo =55Y, Vo=0 +10 mA
g Short-circuit input current T1IN, T2IN Vi=0 200 RA

T All typicat values are at Vo =5 V, T = 25°C.
¥ The algebraic convention, in which the least positive (most negative) value is desighated minimum, is used in this data sheet for logic voltage

levels only.
§ Not more than one output should be shorted at a time.
NOTE 3: Test conditions are C1-C4=1pF atVoo=5V205 W

switching characteristics, Voo =5V, T = 25°C (see Note 3)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT

. R =3 klto7 kQ, ,
SH Driver slew rate See Figure 2 30| Vs
SA() Driver transition region slew rate See Figure 3 3 Vius
Data rate Ong TOUT switching 120 kbit/s

NOTE 3: Test congitions are C1-C4 =1 FatVoe =56V £05 V.

RECEIVER SECTION

electrical characteristics over recommended ranges of supply voltage and operating free-air
temperature range (see Note 3)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VYoH  High-level output voltage R10UT, R2OUT | IlgH=-1mA 35 v
VoL  Low-level output voltage¥ R10OUT, A20UT | lgL =3.2mA 0.4 v
Receiver pasitive-going input ‘
ViTs  prasho d‘\’m"age REe A1IN, R2IN Voo =5V, T = 25°C 17 24| v
VIT- :;‘:2:,'1";; ':f)ﬂig‘;e'g"'”g Rt A1IN, R2IN Voo =5V, TA = 25°C 08 1.2 v
Vhys  Input hysterasis voltage R1IN, R2IN Veg=5V 0.2 0.5 1 A
Ti Receiver input resistance A1IN, R2IN Voo =5, Ta =25°C 3 5 7 kQ

1 All typical values are at Vo =5 V. Ta = 25°C.
¥ The algebraic convention, in which the least positive {most negative} value is designated minimum, is used in this data sheet for logic voitage

levels only.
NOTE 3: Test conditions are C1-C4 = 1 pFat Vo =5V 05 V.
switching characteristics, Voo =5 V, Ta = 25°C (see Note 3 and Figure 1)

PARAMETER TYP | UNIT
500 ns

tp H(Ry Receiver propagation delay time, low- to high-level cutput

\PHL{R) Receiver propagation delay time, high- to low-level cutput 500 ns
NOTE 3: Test conditions are C1-C4 =1 uFat Voo =5V 105V
I L B L _ IR
‘b TEXAS
INSTRUMENTS

4 POST OFFICE BOX 655303 @ DALLAS, TEXAS 75265



MAX232, MAX232l

DUAL EIA-232 DRIVERS/RECEIVERS

PARAMETER MEASUREMENT INFORMATION

Vee
.

R =1.3 kQ
R1IN
Pulse FI:: N See Note C
Generator
{see Note A)

CL =50 pF

I {see Note B)
TEST CIRCUIT

<10ns —» | —» |l—<l0ns
| |

|
| b —— 3V
Input A 90%  90% N |
P 10% | 50% 50% | 10% N

+— 500 ng —»

le—s—tpLy

iP"||-.—I"—": I

| | VOH
Qutput 15V 15V
————— VoL

WAVEFORMS

NOTES: A. The pulse generator has the fallowing characteristics: Zg = 50 £, duty cycle £ 50%.
B. C| includes probe and jig capacitance.
C. All dicdes are 1N3064 cr aquivalent.

SLLS0471 — FEBRUARY 1889 — AEVISED OCTCBER 2002
L

Figure 1. Receiver Test Circuit and Waveforms for tpy and tp y Measurements

Q‘ TEXAS
INSTRUMENTS

POST OFFICGE BOX 655303 ® DALLAS, TEXAS 75265



MAX232, MAX232I
DUAL EIA-232 DRIVERS/RECEIVERS

SLLS0471 - FEBRUARY 1989 - REVISED OCTOBER 2002

PARAMETER MEASUREMENT INFORMATION

Pulse T1IN or T2IN T10UT or T20UT
Generator ElA-232 Qutput
(see Note A} l
RL I CL =10 pF

{see Note B)
TEST CIRCUIT
<10 ns ——»ll le— —p :¢~—s10ns
I |
———————— 3v
input l 90% 0% T
\/ 9,
10% | 50% 50% | 10% oy
e spe —
[&—»—1tpLH
tpHL —ia—» |
| |
90% | # 90% VoH
Output \1 0% 10% |
I WA VoL
tTHL —™ = _’| [ 1TLH
08 (Vou-Vo) 08 (Vg - Vou)
SR = 1 or T
TLH THL
WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: Zp = 50 €, duty cycle < 50%.
B. Cy includes probe and jig capacitance.

Figure 2. Driver Test Circult and Waveforms for tpy and tp 4 Measurements (5-js Input)

Pulse
(fei"ﬁ?t?;; l EIA-232 Output
3k

I CL=25nF

TEST CIRCUIT
<10ns —» |le— —» le— <10ns

WAVEFORMS
NOTE A: The pulse generator has the following characteristics: Zg = 50 {1, duty cycle < 50%.

Figure 3. Test Circuit and Waveforms for tTy and ty 4 Measurements (20-us Input)

‘tir‘ TEXAS
INSTRUMENTS

6 PCST CFFICE BOX 655303 ® DALLAS, TEXAS 75265



MAX232, MAX232I
DUAL EIA-232 DRIVERS/RECEIVERS

SLLS§0471 - FEBRUARY 1985 — REVISER OCTOBER 2002

APPLICATION INFORMATION

5V
+
CoypAss =1uF -
16
= cat 1 puF
; vee \ T
— ¢t -
C1 < 14F 3 * Vs > 85V
e R 6
4 >
C2 T 14F Cav Vs~ \L sy
T TH s ca 1 uF
c2- + H
n > 14 pa232 Output
From CMOS or TTL 10 7
> (> ' E1A-232 Output
12 13
+— I —<—— EiA-232 Input
To CMOS or TTL g 8
- Y O <" FIA-232 Input
15
GND

t €3 can be connected to Vi or GND.

Figure 4. Typical Operating Circuit

Q‘ TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 7



IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (T1) reserve the right to make corrections, modifications,
enhancements, improvemesnts, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should cbtain the latest relevant information before placing
orders and should verify that such infarmation is current and complete, All products are sold subjectto TI's terms
and conditions of sale supplied at the time of order acknowledgment.

TI warrants performance of its hardware products to the speacifications applicable at the time of sale in
accordance with TI’s standard warranty. Testing and other quality control techniques are used to the extent Tl
deems necessary to support this warranty. Except where mandated by government requirements, testing of ail
parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using Tl compaonents. To minimize the risks associated with custormer products
and applications, customers should provide adequate design and operating safeguards.

Tl doas not warrant or represent that any license, either express or implied, is granted under any Tl patent right,
copyright, mask waork right, or other Tiintellectual property right relating to any combination, machine, orprocess
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of the third party, or a license from Tl under the patents or other intellectual property of T,
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Z00607MA

STANDARD 0.8A TRIAC
Table 1: Main Features
Symbol Value Unit i
Vorm/VRam 600 v "
laT (@,) 5 mA
DESCRIPTION
The Z00B07MA is suitable for low power AC M
switching applications, such as fan speed, small Az
light controllers...
Thanks to low gate triggering current, it can be TO-92
directly driven by microcontrollers.
Table 2: Order Codes
Part Numbers Marking
ZOCBO7MA 1BA2 Z0607MA
Z00607MA 2BL2 ZOGO7MA
Z00607MA 5BL2 Z0607MA
Table 3: Absoiute Maximum Ratings
Symbol Parameter Value Unit
lyrmsy | RMS on-state current (full sine wave) T, = 50°C 0.8 A
| Non repetitive surge peak on-state | F =50 Hz t=20ms 9 A
TSM current (full cycle, T; initiat = 25°C) "E_ 60 Hz (=167 ms 95
't I*t Value for fusing I, =10ms 0.45 A’s
Critical rate of rise of on-state cur- B pe
dvdt | rentiq=2x Igr . tr< 100 ns Fr120Hz7) | Ty = 110°C 20 Alus
lam Peak gate current l,=20ps Ty=110°C 1 A
F'G(AV) Average gate power dissipation Tj =110°C 0.1 W
Tetg Storage junction temperature range - 40 to + 150 o
TJ. Operating junction temperaiure range -40to + 110
September 2005 REV. 7 1/6




ZO0607MA

Tables 4: Electrical Characteristics (T; = 25°C, unless otherwise specified)

Symbol Test Conditions Quadrant Value Unit
[-10- 10 5
la7 (1 AX, A
o 1y _42v R =300 v M 7 m
Var ALL MAX. 13 v
VGD VD = VDRM HL =33 kQ Tj = 11000 ALL MlN 02 Vv
[-10-1V 10
I lg=1.21 MAX.
t G &7 T X 20 mA
dV/dt (2) | Vp = 67 %Vprm gate open T;=110°C MIN. 10 V/ps
(diidt)c (2) | (dV/dt)e = 0.35 A/ms T, =110°C MIN. 1.5 A/ms

Table 5: Static Characteristics

Symbol Test Conditions Value Unit
Vim{2) | lm=11A t, =380 ps Tj=25°C MAX. 1.5 vV
Vo (2) | Threshold voltage T;=110°C MAX. 0.95 v
Rq (2} | Dynamic resistance T;=110°C MAX, 420 me2
IDRM Tj =25°C 5 pA
v =V =600V MAX.
Inkm y i Tj=110°C 0.1 mA
Note 1: minimum |5 is guaranted at 5% of lgT max.
Note 2: for both polarities of A2 referenced to Al.
Table 6: Thermal resistances
Symbol Parameter Value Unit
ch(j_” Junction to lead (A.C.) 60 *C/W
Ring-a) Junction to ambient 150 "C/W J

Figure 1: Maximum power dissipation versus Figure 2: RMS on-state current versus ambient

RMS on-state current (full cycle) temperature {full cycle)
P{W) IT(RMSHA}
1.0 T : r smnmmes T 10
N - T ] T I
09 . / J 03 i I :
; i P-4 = Few3) —+ —
08 -~ ; ; 08 i
0.r : o oe : 0.7 -
06 I N - K 0.5 T Py = 150°CW -
05 : e : 05 }
04 ; I | T — 04 e N
03 . s ; i i 03 =
H T [ - H n
02 /r/[ i -+ : : . oz
o == —— Y ! o Tamb (°C)
o T T L 1 1 og - - T
0o 0.t 0.2 0.3 0.4 n.5 0.6 07 [18: o 10 20 30 &0 50 60 70 [: 1] B 100 110

3
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Z00607MA

Figure 3: Relative variation of thermal
impedance versus pulse duration
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Figure 5: Surge peak on-state current versus
number of cycles
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Figure 7: On-state characteristics (maximum
values)
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Figure 4: Relative variation of gate trigger
current, holding current and latching current
versus junction temperature {typical values)
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Figure 6: Non-epetitive surge peak on-state
current for a sinusoidal pulse with width t, <10 ms
and corresponding value of Pt
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Figure 8: Relative variation of critical rate of
decrease of main current versus (dVidt)c
(typical values)
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Z00607MA

Figure 9: Relative variation of critical rate of
decrease of main current versus junction
temperature

(dlidtic [T)] / {dVetic [T] Specitied]
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Figure 10: Ordering Information Scheme

Triac series

Z 006 07 M A pglank

Current

006 = 0.8A
Sensitivity

07 =5mA
Voltage

M = 600V
Package

A =TO-92
Packing mode

1BA2

1BA2 = Bulk
2BL2 = Ammaopack
5BL2 = Tape & reel

Table 7: Product Selector

Part Number Voltage

Sensitivity

Type

Package

Z00607MA 600 V

5 mA

Standard

TO-92
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Z00607MA

Figure 11: TO-92 Package Machanical Data

DIMENSIONS
REF. Millimeters Inches
L) Min. | Typ. | Max. | Min. | Typ. | Max.
Yo | { A 1.35 0.053
B ¢ a e —— B 4.70 0.185
& C 2 54 0.100
A 4 D |440 0.173
E |(12.70 0.500
F 3.70 0.146
a 0.50 0.019
Table 8: Ordering Information
Ordering type Marking Package Weight Base gty | Delivery mode
Z00B07MA 1BA2 ZO0BO7TMA 2500 Bulk
ZO0BO7MA 2BL2 Z0B07MA TO-92 0.2g 2000 Ammopack
Z00607MA 5BL2 Z0607MA 2000 Tape & reel
Table 9: Revision History
Date Revision Description of Changes
Oct-2001 4 Last update.
25-Mar-2005 5 Package: TO-92 tape & reel delivery mode 5BL2 added.
21-Jun-2005 & Markings updated from Z006xxxx to Z0Bxxxx
13-Sep-2005 - gggggzﬂl\gﬁ‘ 2BL2: marking corrected from 00607mA to
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