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ABSTRACT

This thesis presents the project of check-in system by computer using magnetic
card.The system consists of microcomputer and microprocessor units. The microcomputer
unit is a centralized host that controls and communicates data with microprocessor unit.The
microcomputer unit can be connected to maximum 32 microprocesssor units via RS-
485.Each microprocessor unit reads code from magnetic cards or key matrix

switches.Check-in time will be consequently recorded in microcomputer unit .
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{FILENAME  153.ASM

; DESCRIPTION READ DATA FROM MANETIC CARD AND CONVERT TO ASCI
INTERRAM ADDRESS 10H

;AND SEND TO PC ON COMPORT 2

; HARDWARE  HARDWARE BOARD BY KOWIT SUSKSINCHAI

; ASSEMBLER  SXASI

; START-DATE  30/04/97

; TIME 12:10

; PROGRAM By PAIROJ PASUWAN

; RESULT TEST PASS...!

SOUND_OK EQU Pl.4
SOUND_ERROR EQU P1.6

ORG 000CH
SIMP MAIN

;P0.4  =STROBE IN PUT [ HAVE KEYBOARD PRESS ] NORMAL LOW SIGNAL
;CLOCK IN =P1.1

;DATA IN =P1.2
;SOUND_OK = P1.4
;SOUND_ERROR = P1.6
;WATCHDOG =PL.7

MAIN:

;INITIALIZATION SERIAL
MOV  TMOD,#20H
MOV  SCON,#52H
MOV  THI1,#0FDH
SETB TR1
CLR P17
SETB Pl.6



53

SETB Pl.4
:  SETB EXO0
;.  SETB ITO
. SETB EA

LREERERE R AEERERAER
; MAIN

EXAM3: MOV  RO#I10H ; INTERNAL RAM ADDRESS
MOV  Ré6,#0AH ; COUNT OF DATA BE USED
MOV  P2#0FFH

GETNEW: MOV R4,#00
CPL P17

TMOUT: MOV  R3,#00
;SETB P3.2

SUREIN:JNB P1.1,CHKINI
JB P27,KEY_IN ;HAVE KEYBOARD PRESS
DINZ R3,SUREIN
DINZ R4, TMOUT
SIMP  GETNEW

CHKINI: JB  PL.1,$ ;CHECK CLOCK DOWN
JNB PL1.2,DATAIN ;DATAINBITPl.2
CHKIN2:JNB PIL.1,$
SIMP CHKINI

CPL P17
DATAIN: MOV R7#05H
MOV  A#00H
GETCK: JB  PL.I,GETCK
SIMP  GETCKl
GETCK1: MOV  C,Pi.2 ;MOVE DATA IN TO CARRY
RLC A ;SHIFT INREG A
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JNB PLILS sWAIT UNTIL CLOCK IS SET

DINZ R7,GETCK  ;IF READ DATA !=5 BIT JUMP
CPL A

MOV  @RO,A

INC RO

DINZ R6,DATAIN

;CONVERT TO 4 BIT (LOW BYTE DATA DELETE PARITY BIT

B

MOV  R7,#0AH
MOV  RO,#10H
CPL P17

CONVERT:MOV A #00H
MOV  A,@RO
RR A
ANL A #OFH
MOV  DPTR,#ASCIITAB
MOVC A,@A+DPTR
MOV @RO,A
INC RO
DINZ R7,CONVERT
CINE A#46H,ERROR

;SEND DATA TO PC
TXBYTE: MOV  R7,#08H
MOV RO#!1H

CPL PL7
TXTOPC: MOV A #00H
MOV  A,@RO
LCALL SENDBYTE

INC RO
DINZ R7,TXTOPC
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; SEND BYTE ROOM NO. AND END BYTE

MOV A,#3OVH ;SEND ROOM No. 02
LCALL SENDBYTE

MOV  A#32H

LCALL SENDBYTE

MOV A #46H ;SEND END BYTE
LCALL SENDBYTE

NOERROR:CLR SOUND_OK

MOV R1,#02H ;DELAY 2 SECOND
LCALL DSEC
SIMP ENDI

ERROR: CLR SOUND_ERROR
MOV  R2,#05H ;DELAY 0.5 SECOND
LCALL DTSEC

ENDI: CPL P17
SETB SOUND_ERROR

SETB SOUND_OK

END2: LIMP EXAM3

¥

;SUB ROUTINE

?

KEY_IN:MOV  R7,#09H ;READ 9 KEYS PRESS
MOV RO#!11H ;START DATA IN
SIMP KEY_INI

KEY_INO:
CPL P17

JNB P2.7,5 ;WAIT FOR PRESS KEY
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KEY_INI:

MOV  AP2
ANL A#OFH

MOV DPTR#TABI ;CONVERT KEY CODE TO ASCII CODE
MOVC A,@A+DPTR

MOV  @RO,A

LCALL SENDBYTE ;SEND DATA FROM KEYBOARD ONE CHAR
INC RO

JB P27S ;WAIT FOR RELEASE KEY

DJNZ R7,KEY_INO ;JUMP FOR READ 9 KEY

CINE A#40H,KEY_TEMP ;CHECK LAST KEY FOR ENTER
LIMP NOERROR ;SOUND FOR NO ERROR
LIMP TXBYTE ;SEND KEY DATA TO PC

KEY_TEMP:

LJMP ERROR ;SOUND FOR ERROR [ NO ENTER ]

b

SENDBYTE:

PUSH ACC

INB TLS

CLR TI

MOV  SBUF,A .
POP ACC

RET

;DELAY 1/10 SECOND

;IN=R2

;REG=R2,R3,R4

DTSEC: MOV R3#179

DTSECI: MOV R4, #0
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DINZ R4S
NOP

NOP

DINZ R3,DTSECI
DJNZ R2,DTSEC
RET

]

;DELAY 1 SECOND

;IN=RI

;REG=RI1,R2,R3,R4

DSEC: MOV R2,#10
LCALL DTSEC
DINZ RI,DSEC
RET

ASCIITAB:
DB  30H,38H,34H,43H,32H,41H,36H,45H,31H,39H,35H,44H,33H,42H,37H,46H

TABI1:
DB 31H,32H,33H,40H,34H,35H,36H,40H,37H,38H,39H,40H,40H,30H,40H
END
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1c7 74LS14 167
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Bidirectional Transceiver

Meets EIA Standards RS-422A and CCITT
Recommendations V.11 and X.27

Designed for Multipoint Transmission on
Long Bis Lines in Noisy Environments

3-State Driver and Receiver Outputs
Individual Driver and Receiver Enables

Wide Positive and Negative Input/Output
Bus Voltage Ranges

Driver Output Capabiiity. . . £60 mA Max
Therma! Shutdown Protection

Driver Positive and Negative Current
Limiting

Receiver Input iImpedance . . . 12 k2 Min
+200 mV
Receiver Input Hysteresis . . . 50 mV Typ

Receiver Input Sensitivity . . .

Operates from Single 5-V Supply

Low Power Requirements

description

The SN75176A differential bus transceiver is a
monolithic integrated circuit designed for
bidirectional data comrnunication on multipoint
bus transmission lines. It is designed for
balanced transmission lines and meets
EIA  Standard RS-422A and CCITT
Recommendations V.11 and X.27.

The SN75176A combines a 3-state differential
line driver and a differential-input line receiver
both of which operate from a single 5-V power
supply. The driver and receiver have active-high
and active-low enables, respectively, that can be
externally connected together to function as
direction control. The driver differential outputs
and the receiver differential inputs are connected
internally to form differential input/output (/O
bus ports that are designed to offer minimum
loading 1o the bus whenever the driver is disabled
or VcC = 0. These ports feature wide positive
and negative common-mode voltage ranges
making the device suitable for party-tine
applications.

SN75176A

DIFFERENTIAL BUS TRANSCEIVER

DORP
DUAL-IN-LINE PACKAGE
(TOP VIEW)

R Us

RE[]2
DE(]3

D[4

IR
s[1A
s[JGND

FUNCTION TABLE (DRIVER)

INPUT ENABLE OUTPUTS
D DE A ]
H H H L
L H L H
X L z z

FUNCTION TABLE {(RECEIVER)

DIFFERENTIAL INPUTS ENABLE OUTPUT
A-B RE R
Vip»02v L H
~-02v<vVv|p<02vVv L ?
Vips -02v L L
X H 4
H = high level, L = low level, ? = indeterminate,
X = irrelevant, Z = high ‘mpedance (off}
logic symbol
DE 3] EN1
At 2 nens
1 I
6
o ¥ e 19— SPLIpY
19~ “ {7) 8

{N

q
R —edq92 .D'I: N

logic diagram {positive logic)

OE (3)

{{:3]

{7

A
BUS
p———— B
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description {continued)

The driver is designed to handle loads up to 60 mA of sink or source current. The driver features positive-
and negative-current limiting and thermal shutdown for protection from line fault conditions. Thermal
shutdown is designed to occur at a junction temperature of approximately 150°C. The receiver features
a minimum input impedance of 12 k{2, input sensitivity of +200 mV, and a typical input hysteresis of 50 mV.

The SN75176A can be used in transmission fine applications employing the SN75172 and SN75174
quadruple differential fine drivers and the SN76173 and SN75175 quadruple differential line receivers.

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT . TYPICAL OF A AND B 1/0 PORTS TYPICAL OF RECEIVER OUTPUT
- -- ——v ———f—— Ve
Vee 4 ce £85 0

2

S Req 3 { NoMm

f’ 4 ——— 16.8 k23
INPUT — k. ) NOM {960 ¥
3 A
o NOM __
J¢— $9600 ouTPUT
nom ¥
=z 1 g -

) 4 -- -

” -— * pe — GNO
Driver input: Req = 3k2 NOM INPUT/OUTPUT
Enabie inputs: R,q =8 kI NOM PORT

absolute maximum raungs over operaung tree-air temperature range {unless otherwise noted)

Supply voltage, Ve {see Note 1) ......... e e e 7V
Voltage at any bus terminal. .. .......... e et e et -10Vto 15V
Enable input voltage.. . .. ................... et e e e i e e 5.5V
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2):

D package ........ e . e 725 mW

P package........ e et it e e e et 1000 mW
Operating free-air temperature range ....... e e ee e Cetieriireisaaass. 0°C 1o 70°C
Storage temperature range . ............. et e ~65°C to 150°C

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds. . ... .o oo vv e ennn. 260°C

NOTES: 1. All voltage values, except differential input/output bus voltage, are with respect to network ground terminal.
2. For operation above 25°C free-air temperature, derate the D package to 464 mW at 70°C at the rate of 5.8 mW/°C and
derate the P package to 640 mW at 70°C at the rate of 8.0 mW/°C,

recommended operating conditions

MIN NOM MAX UNIT
Supply voltage, Vee 4.75 5 5.25 4
Voltage at any bus terminal (separately or common-madel, Vj or Vic -7 12 v
High-level input voltage, Viy D, DE, and RE 2 v
Low-level input voltage, Vji. D, DE, and RE 0.8 v
Ditferential input voltage, V|p (see Note 3) ' =12 \
High-level output current. 1oy Driver -89 mA
' Receiver -400 BA

Low-level output current, IgL Driver 69 mA

Receiver 8
Operating free-air temperature, Ta 0 70 °C

NOTE 3: Differential-input/output bus voltage is measured at the noninverting terminal A with respect to the inverting terminal 8.



driver electrical characteristics over recommended ranges of supply voitage and o
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DRIVER SECTION

temperature (unless otherwise noted).

perating free-aj,

’ PARAMETER TEST CONDITIONS MIN_TYPt  max | unir
ViK Input clamp voitage lj = ~18 mA ~1.5 v
ViH =2V, Vi = 0.8V, [
Vv, High-level output vottage 3.7
OH igh-level outpu [*] IoH = —33 mA v
ViIH =2V, ViL = 0.8V,
VoL Low-level output voltage '(;}: = 33 mA L 1.1 v
|Vopi1}  Citferential output voltage lo=0 2Vop2 v
R = 100 Q, See Figure 1 2 2.7
\7 Differential output voltage
IVop2l rential output voltag RL = 540, See Figure 1 1.5 24 v
Change in magnitude of 1
alv %0,
[Vool ditferential output voltage 02 v
Voc Common-mode output voltage § RL = 54 Qor 100 0, See Figure 1 3 v
Change in magnitude of |
AV +0.2
IVocl common-mode output voltage? v
; Output current Output disabled, Vg = 12V 1
utput cure
o put cu See Note 4 Vo = -7V “os | ™
hy High-level input current Vi =24V 20 uA
he Low-level input current Vi =04V -400 7y
Vo = -7V - 250
los Short-circuit' output current Vg = Voo 250 mA
Vg = 12V 500
[} S ly current {tota! package) No load Qutputs enabled 3% 50 A~
(v N )
cc upply packeg Outputs disabled 26 a0 | ™

TAll typical values are at Vee = 5V and Ty = 25°C.
*alvop! and AlVoc! are the chaiges in magnitude of VoD and Vo respectively, that occur when the input is changed from a high

level to a low iavel.

$in EIA Standard RS-422A, Vg, which is the average of the two output voltages with respect to ground, is called output offset voltage, Yos.
NOTE 4: This applies for both power on and power off. Refar to EIA Standard RS-422A for exact conditions.

driver switching characteristics, Vo = 5V, Ta = 25°C

PARAMETER TEST CONDITIONS MIN TYP  MAX UNIT
DD D?ffevenlfabou(put delay (‘ime. AL = 60 0, See Figure 3 40 60 ns
1TD Ditferential-output transition time 65 95 ns
tpzH  Output enabie time to high level RL = 1101Q, See Figure 4 55 S0 ns
tpz.  Output enable time to low level R, = 110Q, See Figure 5 30 50 ns
tpHz  Output disable time from high level R, = 11009, See Figure 4 85 130 ns
tprz  Output disable ime from low level R = 110 Q, See Figure 5 20 40 ns
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Features

¢ Compatible with MCS-51™ Products

¢ 4 Kbytes of In-System Reprogrammable Flash Memory
Endurance: 1,000 Write/Erase Cycles
Data Retention: 10 Years

Fully Static Operation: ¢ Hz to 24 MHz

Three-Leve! Program Memory Lock

128 x 8-Bit Internal RAM

32 Programmable /O Lines

Two 16-Bit Timer/Counters

Five Interrupt Sources

Programmable Seriai Channel

Low Power Idle and Power Down Modes

Description

The AT89C51 is a low-power, high-performance CMOS 8-bit microcomputer with 4 Kbytes
of Flash Programmable and Erasablc Read Only Memory (PEROM). The device is manufac-
tured using Atmel's high density nonvolatile memory technology and is compatible with the
industry standard MCS-5 1™ instruction set and pinout. The on-chip Flash allows the program
memory to be reprogrammed in-svstem or by a conventiona! nonvulatile memuiy grogram-
mer. By combining a versatile 8-bit CPU with Flash on a monolithic chip, the Atmel
ATB9CS51 is a powerful microcompuler which provides a highly flexible and cost efﬁ.cuvc
solution to many emhedded control applications.

The AT89C5! provides the following standard (gatures 4 Kbytes of Flash, 128 Bytes of
RAM, 32 /O lincs, two 16-bit timncr/counters, a five source Iwo-level interrupt arctutceture, a
full duplex serial port, on-chip oscillator and clock circuitry. In addition, the AT89CS1 is

continued
PDIP/Cerdip
. .

Pin Configurations rods ol vee
ptad2 a8 5 P0.0 (ADO)
pr2c]s 38 {3 PO.1 (ADY)
P1LIC 4 37 P Po.2 (AD2)
PraCys 38 3 P02 (ADY)
rtscye 33 ) Po.4 (AD4)
Preg? 34 |3 P05 {ADS)
ri7cle 23 {3 P0.6 (ADS)
RST (] ¢ 32 O PO.7 (ADT)

(RX0) P2.0 O] 10 11 [3 Earver
{120 P3.1 €] 11 30 P ALE/PROG
(RT) P12 12 29 |3 FSEN
(R Pa.3 d 53 20 [ P27 (A18)
(To) P3.4 ] 14 27 |2 P2.6 (A14)
(Ti1P2.8 ¢ 18 26 [2 P25 (ALY)
(WA} P30 G 10 28 2 P24 (As)
(D) P3.7 ] 17 24 3 P23 (A1)
xTALz o ve 23 [3 P21 (At0)
xTaLs o 10 22 B 2.t (a9)
PQFP/TQFP oND ] 20 21 by P20 (A9)

R
EERE
INDEX et
COANER tnNce Qo=~n 5
rere=wQO0Ooccodo Q
safbadZI>adan <
8Ken 3
N ?
40:’3037.’!6:534 :
P8 1 33 DI PO.4 (AD4} 1!
PLe g2 32 [3P0.5 (A03) ris 39} Po.4 (404
prrd 3 31 £1P0.6 {ADS} e 383 Po.s (ADS)
RST ] 4 30 P07 {AD7) r1rco 373 p0.8 (A0S
(AXD) P3.0 C} § 23 D EAvPP ast 1o 3653 P0.7 (AD7)
NCCT s 26 pNE (RXD) P3.0 11 asps Eavee
TXO) P34 CY 7 27 O ALE/PRGS X=t) upwe
(INT3) P3.2 ] 26 {TX0) P31 CJs3 110 ALE/PTTT
(IRTT) P33 [ 2s 1D P2.7 {A1S)  (INTD) Pa.2 14 323 PEEN
{To) P24 10 24 [DP2.8 [At4) (INYT) P3.dCI1s ATPPLT (A1)
(ryePascn 23 [DP2.5(A13) (o} Pa.aC]ts 301D P2.8 (A14)
T1) P3S 17 2900 P2.8 (At3
{ u'°:oz'zz"u" 262700 (A3}
1 guuooCooUU
emN" Q00O - NP enM=ag0a Ny
1 BT~ 5 - I FEFEE DR
frigssarasy EEEREET
o 3 prpnny gy Pt
rato) Tao N x|Q <=2z 2
IFE 22333 Izl = 33x

8-Bit
Microcontroller
with 4 Kbytes
Flash

AT89C51
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Block Diagram

P00 - PO.7 P20- P27
D LTl EE T T T EEDPPYN Jn s R FIPp SIS W fNpt MURPOUNS S Fy S SV 0 A ) G
Vee .: i + 5
: [ PORTODRNERS | PORT 2 DRIVERS I H
H [}
GND ! 4 T f :
' '
N 1
: ¥ v :
= M H
= H RAM ADDR. PORT 0 PORT 2 y H
: REGISTER »{ RaM LATCH LATCH PEROM 1 :
H 1
\ A A H
H .
H [}
4 »
M 1
' y y Y H
H 3 3 !
H [}
H s
H '
H ]
: 4 4 :
; PROGRAM :
. B STACK :
: REGISTER ACC POINTER agggﬁgg ¢ E
: :
H .
H 1
N .
: :
! y y 4 :
; - BUFFER |t :
. T™P2 TMP1 . !
: :
; ;
i PC H
: ALY INCREMENTER [* :
H 3 :
' INTERRUPT, SERIAL PORT, '
: AND TIMER BLOCKS :
: y y 1
H PROGRAM H
H PSW COUNTER :
! H
H .
—_— H :
PSEN A—— '
bt
ALE/FROG ] T‘:‘P%G INSTRUGTION | 4 » DPTR <
pddl + »
EA/Ver ——»} CONTROL | REGISTER Y [ ;
RST ~——— . :
: 4 4 4 :
: :
h POAT 1 PORT 3 :
, LATCH LATCH H
H 1
E Y !
5 s
: osc | 4 :
; L PORT 1 DRIVERS H
M [
M .

et -
‘[_%__ T PLO-PLT Pa0-PaT
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Description (Continued)

designed with static logic for operation down to zero lrequency
and supports two software selectable power saving modes. The
Idle Mode stops the CPU while allowing the RAM, timer/count-
ers, serial port and interrupt system to continue functioning. The
Power Down Mode saves the RAM contents but freezes the os-
cillator disabling all other chip functions until the next hardwarc
reset.

Pin Description

Vee
Supply voltage.

GND
Ground.

Port 0

Port O is an 8-bit open drain bidircctional I/O port. As an output
port each pin can sink eight TTL inputs. When s are written to
port O pins, the pins can be uscd as high-impedance inputs.
Port 0 may also be configured to be the multiplexed low-order
address/data bus during accesses tn external program and data
memory. In this modc PO has internal pullups.

Port 0 also receives the code bytes during Flash programining,
and outputs the code bytes during program verification. Exter-
nal pullups are required during program verification.

Port 1

Port 1 is an 8-bit bidirectional /O port with internal pullups. The
Port | output buffers can sink/source four TTL inputs. When Is
are written to Poit | pins they are pulled high by the internal
pullups and can be used as inputs. As inputs, Port | pins that are
externally being pulled low will source current (I1L) becausc of
the internal pullups.

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

Port 2

Port 2is an 8-bit bidirectional IfO port with internal pullups. The
Port 2 output buffers can sink/source four TTL inputs. When Is
are writlen to Port 2 pins they arc pulled high by the internal
pullups and can be used as inputs. As inputs, Port 2 pins that are
externally being pulled low will source current (fiL) because of
the internal pullups.

Port 2 emits the high-order address byte during fetches from ex-
ternal program memory and during accesses 10 external data
inemory that use 16-bit addresses (MOVX @ DPTR). In this
application it uses strong internal pullups when emitting s,
During accesses to external data memory that usc 8-bit ad-
dresses (MOVX @ RI), Port 2 emits the contents of the P2 Spe-
cial 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 bidirectional /O port with internal pullups. The
Port 3 output buffers can sink/source four TTL inputs. When Is
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are written to Port 3 pins lhcy are pulled high by the internal
pullups and can be used as inputs. As inputs, Port 3 pins that are
externally being pulled low will source current (1) because of
the pullups. ’

Port 3 also scrves the functions of various special features of the

ATB89C51 as listed below: ,
Port Pin | Alternate Functions
P3.0 RXD (serial input port)
P3.1 TXD (serial output port)
P3.2 INTO (extenal interrupt 0)
P3.3 INTT (extenal interrupt 1)
P3.4 TO (timer 0 extena! input)
P3.5 T1 (timer 1 external input)
P3.6 WR (extenal data memory write strobe)
P3.7 AD (external data memory read strobe)

Port 3 also receives some control signals for Flash programming
and programming verification,

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

ALE/PROG

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

In normal operation ALE is emitted at a constant rate of 1/6
the oscillator frequency, and may be used for external timing or
clocking purposes. Note, however, that one ALE pulse is
skipped during each access to external Data Memory.

If desired, ALE opcration can be disabled by setting bit 0 of SFR
location 8EH. With the bit set, ALE is active only during a
MOVX or MOVC instruction. Otherwise, the pin is weakly
pulled high. Setting the ALE-disable bit has no effect if the
microcrontroller is in external execution mode.

PSEN

Program Store Enable is the read strobe to external program
memory.

When the AT89C51 is executing code from external program
memory, PSEN is activated twice each machine cycle, except
that two PSEN activations are skipped during cach access to ex-
ternal data memory.

EANpp

External Access Enable. EA must be strapped to GND in order
to cnable the device to fetch code from external program mem-
ory locations starting at 0000H _up to FFFFH. Note, howcver,
that if Jock. bit 1 is programmed, EA will be internally latched on
resel.

EA should be strapped to Vg for internal program executions.
This pin also receives the 12-volt programming enable voltage
(Vpp) during Flash programming, for parts that require 12-volt
Vpp.

continued



Pin Description (Continued)

XTAL1
Input to the inverting oscillator amplifier and input to the inter-
nal clock operating circuit.

XTAL2
Qutput from the inverting oscillator amplifier.

Oscillator Characteristics

XTALY1 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, XTAL2 should be left unconnected while
XTALL is driven as shown in Figure 2. There are no require-
ments on the duty cycle of the cxternal clock signal, since the
input to the internal clocking circuitry is through a divide-by-
two flip-flop, but minimum and maximum voltage high and low
time specifications must be observed.

Idie Mode

In idle mode, the CPU puts itself to slecp while all the on-chip
peripherals remain active. The mode is invoked by software.
The content of the on-chip RAM and all the special functions
registers remain unchanged during this mode. The idle mode
can be terminated by any cnabled interrupt or by a hardware
reset, °

It should be noted that when idle is terminated by a hardware
reset, the device normally resumés program exccution, from
where it left off, up to two machine cycles before the internal
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Power Down Mode

In the power down mode the oscillator is stopped, and the in-
struction that invokes power down is the last instruction exe-
cuted. The on-chip RAM and Special Function Registers retain
their values until the power down mode is terminated. The only
exit from power down is a hardware resct. Reset redefines the
SFRs but does not change the on-chip RAM. The reset should
not be activated before Ve is restored to its normal operating
level and must be held active long enough to aliow the oscillator
to restart and stabilize.

Figure 1. Oscillator Conncctions

c2

)!-—————I— XTAL2

L

o T

XTAL1

GND

Notes: Cl, C2 = 30 pF £ 10 pF for Crystals
=40 pF % 10 pF for Ceramic Resonators

Figure 2. External Clock Drive Configuration

reset algorithm takes control. On-chip hardware inhibits access

to internal RAM in this event, but access to the port pins is not NC XTAL2

inhibited. To eliminate the possibility of an unexpccted write to

a port pin when Idle is terminated by reset, the instruction fol-

lowing the onc that invokes Idle should not be one that writes to

a port pin or to external memory. . EXTEANAL

OSCILLATOR XTAlL1
SIGNAL

Status of External Pins During Idle and Power Down
Mode Program Memory ALE PSEN PORTO PORT1 PORT2 PORT3
ldle Intemal 1 Data Data Data Data
Idle Extemai 1 1 Float Data Address Data
Power Down | Internal 0 0 Data Data Data Data
Power Down | Extemal 0 0 Float Data Data Data

AT89C51




Program Memory Lock Bits

On the chip are three lock bits which can be left unprograinmed
(U) or can be programmed (P) to obtain the additional features
listed in the table below:

When lock bit 1 is programmed, the logic level at the EA pin is
sampled and latched during reset. If the device is powered up

Lock Bit Protection Modes

80

ir

ATB9C51 |,

ol 0

g "._,~ ;

GRS
without a reset, the latch initializes to a random vatue, and hold\f" ‘
that value until reset is activated. It is necessary thatthe latched &7
value of EA be in agreement with the current logic level at that
pin in order for the device to function properly.

Program Lock Bits
LB1 LB2 LB3 Protection Type
1 U U U No program lock features.
MOVC instructions executed from extemal program memory are disabled from
2 P U U fetching code bytes from internal memory, EA is sampled and latched on reset, and
{further programming of the Flash is disabled.
P P U Same as mode 2, also verify is disabled.
P P P Same as mode 3, also external execution is disabled.

Programming the Flash

The AT89C51 is normally shipped with the on-chip Flash inem-
ory array in the crased stale (that is, contents = FFH) and rcady
to be programmed. The programuning interface accepts cither a
high-voltage (12-volt) or a tow-voltage (Vcc) program enahle
signal. The low voltage programming mode provides a conve-
nient way to program the AT89CS! inside the user's system,
while the high-voltage programming mode is compatible with
conventional third party Flash or EPROM programmers.

The AT89CS1 is shipped with cither the high-voltage or low-
voltage programming mode enabled. The respective top-side
marking and device signature codes are listed in the following
taole.

Vep=12V Ypp=5V
AT89C51 AT89CS1
Top-Side Mark XXXX %XXX-5
yyww yoww
(030H)=1&H (030H)=1EH
Signature (031H)=51H (031H)=51H
(032H)=FFH (032H)=05H

The AT89CS51 code memory array is programmed byte-by-byte
in either programming mode. To program any non-blank byte in
the on-chip Flash Memory, the entire memory must be erased
using the Chip Erase Mode.

Programming Algorithm: Before programming the
AT89CS51, the address, data and control signals should be set up
according to the Flash programming mocde table and Figures 3
and 4. To program the AT89C51, take the following steps.

1. Input the desired memory location on the address lines.

2. Input the appropriate data bytc on the data lines.

3. Activate the correct combination of control signals.

4. Raise EA/Vppto 12 V for the high-voltage programming
mode.

5. Pulse ALE/PROG once to program a byte in the Flash
array or the lock bits. The byte-write cycle is self-timed and
typically takes'no more than 1.5 ms. Repeat steps |
through 5, changing the address and data for the entire array
or until the end of the object file is reached.

Data Polling: The AT89CS51 features Data Polling to indicate
the end of a write cycle. During a write cycle, an attempted read
of the iast byte written will result in the complement of the writ-
ten datum on PO.7. Once the write cycle has been completed,
true data are valid on all outputs, and the next cycle may begin.
Data, Polling may hegin any time after a write cycle has been
initiated.

Ready/Busy: The progress of byte programming can also be
monitored by the RDY/BSY output signal. P3.4 is pulled low
after ALE goes high during programming to indicate BUSY.
P3.4 is pulled high again when programming is done to indicate
READY.

Program Verify: If lock bits LB1 and LB2 have not been pro-
grammed, the programmed code data can be read back via the
address and data lines for verification. The lock bits cannot be
verified directly. Verification of the lock bits is achieved by
observing that their features are enabled.

Chip Erase: The entire Flash array is erased electrically by
using the proper combination of control signals and by holding
ALE/PROG low for 10 ms. The code array is written with all
"“1"s. The chip erasc operation must be exccuted before the code
memory can be re-programmed.

Reading the Signature Bytes: The signature bytes are read by
the same procedure as a normal verification of locations 030H,
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031H, and 032H, except that P3.6 and 3.7 must be pulled to a
logic low. The values returned are as follows.
(030H) = | EH indicates manufactured by Atmel
(031H) = 51H indicates 89C51
(032H) = FFH indicates 12 V programming

(032H) = O5H indicates 5 V programming

Flash Programming Modes

Programming Interface

Every cade byte in the Flash array can be writien and the entire
array can be crased by using the appropriate combination of
control signals, The write operation cycle is self-timed and once
initiated, will automatically time itself to complction,

All major programming vendors offer worldwide suppord for
the Atmel micracontroller series. Please contact your local pro«
gramming vendor for the appropriate software revision.

ALE/ EAN
Mode RST PSEN PROG Vpp P2.6 P2.7 P3.6 P3.7
Write Code Data H L s Havi) L H H H
Read Code Data H L H H L L H H
Write Lock Bit - 1 H L A H/12v H H H H
Bit - 2 H L S H/12V H H L L
Bit-3 H L e HN2V H L H L
2
Chip Erase H L ey H L L L
Read Signature Byte H L H H L L L L
Notes: 1. The signature byte at ocation 032H designates whether 2. Chip Erase requires a 10 ms PROG pulse.
Vpp =12V or Vpp =5V should be used to enable pro-
gramming.
Figure 3. Programming the Flash Figure 4. Verifying the Flash
+5V +5V
ATB89C51 'T ATB9C51 T
ADDR. ALAT )l 5y Vee |- ADDR. AQ-A7.l oy Ve PaM DATA
OOOH/OFFFH OOOOH/OFFFH D,
° P2.0-P23 PO PGM -: P20-P23 PO }-» (USE 10K
AB-AN DATA AB- At PULLUPS)
—>» P26 ——p{ P2.6
SEE FLASH ————p} P27 ALE |4-——— PROG SEE FLASH ——n P27 ALE ¢
PROGRAMMING PROGRAMMING
MODES TABLE ——¥| Pa.6 MODES TABLE —¥| P3.6 by
——» P37 —p{ P37 b
® XTAL2 EA b— Vu/Vpp * XTAL 2 EA e
4-24 MHz_J_ I 4-24 MHz{_ I
O+ -
- oo
| I
l XTAL 1 RST |¢—— Vy ¢ XTAL 1 RST j¢— Vi
E— GND PSEN —1 —{ aND PSEN _—.]_

AT89C51
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AT89C51
Flash Programming and Verification Characteristics
Ta=21"Cto27°C,Vcc=5.0+£10%
Symbol Parameter Min Max Units
vppl! Programming Enable Voltage 11.5 12.5 \
Ippt" Programming Enablé Current 1.0 mA
1ltcLeL Oscillator Frequency 4 24 MHz
tAVGL Address Setup to PROG Low 48tcLoL
tGHAX Address Hold After PROG 48tcLeL
toveL Data Setup to PROG Low 48tcLeL
tGHDX Data Hold After PROG 48lcLcL
tEHSH P2.7 (ENABLE) High to Vep 48tCLCL
“tsHaL Vpp Setup to PROG Low 10 us
tanst'"! | Vpp Hold Alter PROG 10 ps
tGLGH PROG Width 1 110 ps
tavav Address to Data Valid 48tCLCL
teLQv ENABLE Low to Data Valid 48tcLcL
teHQv Data Float After ENABLE 0 48tcLeL
tGHBL PROG High to BUSY Low 1.0 us
twe Byte Write Cycle Time 2.0 ms

Note: 1. Only used in 12-volt programming mode.
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Flash Programming and Verification Waveforms - High Voitage Mode

P1.0- P17 PROGRAMMING VERIFICATION
B . __—__~—<h L
P2.0 - P2.3 ADDRESS * ADDRESS
. — r‘— tavav
PORT 0 —————~t DAAN ) ( DATAGUT p———
— toveL  lgHox ‘-‘4
taveL taHeax
ALE/PROG N A
tsmeL oy * tGHsL
— - A Y. . LOGIC 1
3 SO AU VoTc oY S
et — —_
p2.7 ‘1 e terav —»  H— *— tenaz )
(ENABLE) /l
taHaL —*
P34 __
(RDY/BSY) BUSY READY
twe

Flash Programming and Verification Waveforms - Low Voltage Mode

P1.0-P1.7 PROGRAMMING VERIFICATION
P2.0-P23 R —— ADDRESS ‘j ADDRESS ———
. tavav
y T T
PORT 0 ————————‘L DATA IN {_DATA OUT
-M toveL  taHox ‘—q
tavoL [+ » tonax
ALE/PROG h /
tswo —toraH—™
—_ LOGIC 1
EANpp L, e QGG .
et
P27 EHSH 'ELQV - re—— lEHQz
(ENABLE)
toHaL —
P3.4
(RDY/BSY) BUSY READY
twe

AT8SC51
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Absolute Maximum Ratings*

AT89C51

3 . . *NOTICE: Stresses beyond those listed under “Absolute Maxi-
Operating Temperature..........cceeeecns -55°C o +125°C mum Ratings" may cause permanent damage to the device.
AE* . This is a stress rating only and functional operation of the de-
Storage Temperature ... 65°Cto+150°C vice at these or any otlier conditions beyond those indicated in
Voltage on Any Pin the operational scctions of this specification is not implied. Ex-
with Respect to Ground 10Vio+7.0V posure to absolute maximum rating conditions for extended
"""""""""" : ’ periods may affect device reliability.
Maximum Operating Voltage ..........cccceveeervenncees 6.6V
,DC Output Current.......eeeeeee. 15.0 mA
D.C. Characteristics
Ta=-40"C to 85°C, Vcc = 5.0 V 1 20% (unless otherwise noted)
Symbol Parameter Condition Min Max Units
ViL Input Low Voltage (Except _E—/_\) -0.5 0.2 Vee-0.1 Vv
ViLy Input Low Voltage (EA) -0.5 0.2 Vce-0.3 \Y
Vin Input High Voltage (Except XTAL1, RST) 0.2 Vcec+0.9 Vee+0.5 \2
ViH1 Input High Voltage (XTAL1, RST} 0.7 Vce Vce+0.5 \
Output Low Voltagem _
VoL (Ports 1,2,3) loL= 1.6 mA 0.45 A
Output Low Voltage'" _
Vous (Port 0, ALE, PSEN) loL=3.2mA . 0.45 v
1 Output High Voitage loH=-60pA, Vec=5V+10% 2.4 \
Vor (Ports 1,2,3, ALE, PSEN) 1oy = -25 yA 0.75 Vee v
IoH = -10 KA 0.9 Vce Vv
Qutput High Voitage loH=-800 uA, Vec =5 V£ 10% 2.4 Y
Vo S:O: 0 in External Bus fon = -300 pA 0.75Vce N
ode
) loH = -80 nA 0.9 Vee \'
Logical 0 Input Current . )
he (Ports 1,2.3) Vin=z=0.45V 50 nA
Logical 1 to 0 Transition _
. Current {Ports 1,2,3) Vin=2V -650 HA
Input Leakage Current
Iu (Port 0, EA) 0.45 < Vin< Vce +10 RA
RRST Reset Pulldown Resistor 50 300 KQ
Cio Pin Capacitance Test Freq. = 1 MHz, TA=25C 10 pF
Active Mode, 12 MH 20 mA
Power Supply Current e i z
lec Idle Mode, 12 MHz 5 mA
=6V 100 A
Power Down Mode'? Vee -
Vee=3V 40 HA
Notes: 1. Under steady state (non-transient) conditions, lor must If IOL excecds the test condition, VOL may exceed the

be externally limited as follows:

Maximum Jow per port pin:

Maximum Tor per 8-bit port:
Port 0:
Ports 1,2, 3:

“Maximum total IOL for all cutput pins:

related specification. Pins arc not guarantced to sink
current greater than the listed test conditions.

10 mA

2. Minimum VCC for Power Down is 2 V.

26 mA
15 mA
71 mA
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A.C. Characteristics
(Under Operating Conditions; Load Capacitance for Port 0, ALE/PROG, and PSEN = 100 pF; Load Capacitance for all
other outputs = 80 pF}

External Program and Data Memory Characteristics

12 MHz Oscillator 16 to 24 MHz Oscillator
Symbol Parameter Min Max Min Max Units
1tcel | Oscillator Frequency 0 24 MHz
wal | ALE Pulse Width 127 21cLeL-40 ns
tAvLL Address Valid to ALE Low 28 tCLCL-13 ns
tLLAX Address Hold After ALE Low 48 tCLCL-20 ns
tLuv ALE Low to Valid Instruction in 233 4tCLCL-65 ns
LLPL ALE Low to PSEN Low 43 tcLct-13 ns
teupy | PRGN Pulse Width - _..208 b Bere-20 na
tPLIV PSEN Low to Vaiid Instruction in 145 3teLoL-45 ns
tPXIX input instruction Hold After PSEN 0 0 ns
tPxiz Input Instruction Float After PSEN 59 tcLeL-10 ns
texav | PSEN to Address Valid 75 tcLet-8 ns
taviv Address to Valid instruction in 312 Stercl-55 ns
1PLAZ PSEN Low to Address Float 10 10 ns
trere | FD Pulse Width 400 6tcLct-100 ns
twiwn | WR.Pulse Width 400 8icLeL-100 ns
tRLOV RO Low to Valid Data In 252 StcLcL-90 ns
taipx | Data Hold After RD 0 0 ns
{RHDZ Data Fioat After RD 97 2tcLoL-28 ns
LLov ALE Low to Valid Data in 517 8ICLCL-150 ns
tavov | Address to Valid Data In 585 CLCL-165 ns
tuwL | ALE Low to RD or WR Low 200 300 3tcLel-50 Stcree+50 ns
tavwL | Address to RD or WR Low 203 AtoLeL-75 ) ns
tavwx | Data Valid to WR Transition 23 tcLcL-20 ns
tavwn | Data Valid to WR High 433 TtcrcL-120 ns
twhax | Data Hold Atter WH 33 tcLeL-20 ns
tALAZ RO Low to Address Fioat 0 0 ns
twHLH RD or WR High to ALE High 43 123 tcLcL-20 toLeL+25 ns

AT89C51
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External Program Memory Read Cycle

il ——+
ALE N

: AT89C51

—_—

+ teLpn
taviL + v
— up e
PSEN teuv
T et A —
N T | PXAV
tiax PXIZ grree
texix —» o
PORT 0 >—K A0~ A7 ————INSTRIN D> A0-A7 >
~
PORT 2 A8 - A15 > AB-AlS
External Data Memory Read Cycle
te——s :
ALE b JL N
“"I twhin
PSEN ,
[ oy —#
P taLan —
- e, — '
BD TN
RO “—‘tLLA'X — N n )
RLDV RRDZ
e— tave —n trtaz -
tAHox
PORTO _ >-KAQO-A7 FROM Ri OR DPL X -—K DATA INS%th - A7 FROM PCLO-INSTR IN
< tavwe >
tavov
PORT 2 #@ P2.0 - P2.7 OR A8 - A15 FROM DPH X A8-A15 FROM PCH




External Data Memory Cycle

WL —
ALE
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PSEN N
e—— twn, e tvaem —n
— ~ ,
WR —tuax —+  PN———s {
— taviL—» tavwx e —* = twhax
- tovwe —
PORT 0 A0 - A7 FROM RI OR DPL DATAOUT X A0 - A7 FROM PCL—INSTR IN

i:—__ﬁ t L

tavwe,

X

A8 - A15 FROM PCH

PORT 2 >L P2.0.P2.7 OR A8 - A15 FROM DPH

External Clock Drive Waveforms

Veg - 0.5 V.

045V

(¢ loycx ———

,
0.7 Ve

0.2 Vee- 0.1V

External Clock Drive

teel

teHel

Symbol Parameter Min Max Units
1AcLor | Oscillator Frequency 0 24 MHz
teLeL Clock Period 41.6 ns
fCHCX High Time 15 ns
terex Low Time 15 ns
tcLeH Rise Time 20 ns
tCHCL Fall Time 20 ns

AT89C51 I,
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sazsm AT89CS51

Serial Port Timing: Shift Register Mode Test Conditions

(Ve = 5.0 V = 20%; Load Capacitance = 80 pF)

12 MHz Osc Variable Oscillator
Symbol Parameter Min Max Min . Max Units
1XLXL Serial Port Clock Cycle Time 1.0 12cLeL us
tqvxH Output Data Setup to Clock Rising Edge 700 10lcLeL-133 ns
tXHOX Output Data Hold After Clock Rising Edge . 50 2tcLee-33 ns
{XHDX Input Data Hold After Clock Rising Edge 0 0 ns |
txHOV Clock Rising Edge to input Data Valid 700 10tCLCL-133 | ns

Shift Register Mode Timing Waveforms

~

INSTRUCTION
ALE
I
CLOCK t r—l [——L g
OVXH (e-——-—¥
r l‘_‘ ‘XHO‘(
WRITE TO SBUE ~ .o |X _L\(
—tm b (
QUTPUT DATA toov | r X
__CLEARRI |
\4
INPUT DATA

AC Testing Input/Output Waveforms "

Vog- 0.5V 02V + 0.9V > d
TEST POINTS
0.2Vana-01V L
0.45V ce —
Note: 1. AC Inputs during lesting are driven at Ve - 0.5V fora

logic 1 and 0.45 V for a logic 0. Timing measure-
ments are made at Vg min. for a logic 1 and Vi max.
for a logic 0.

R

_FLJUUT J_\_J—H plpiipiaislinialaialisia iy

B S R N T B N

5 X8 X 1. /7

SETT!

—‘““%L@@OOL\Q\, B O RO

SETRi|

Float Waveforms ‘"

Note:

4 h) Qv
) V°L

Timing Reference
Points

01V
vOL

I. For timing purposes, a port pin is no longer floating when
a 100 mV change from load voltage occurs. A port
pin begins to float when a 100 mV change from the
loaded Vou/YoL level occurs.
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AT89C51

Ordering Information

Package Type
44A 44 Lead, Thin Plastic Gull Wing Quad Fiatpack (TQFP)
40D6 40 Lead, 0.600" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)
44J 44 Lead, Plastic J-Leaded Chip Carrier (PLCC)
44L 44 Pad, Non-Windowed, Ceramic Leadless Chip Carner (LCC)
40P6 40 Lead, 0.600° Wide, Plastic Dual Iniine Package (PD!P)
44Q . 44 Lead, Plastic Gull Wing Quad Flatpack (PQFP)
Packaging Informaticn
44A, 44 Lead, Thin Plastic Gull Wing Quad Flatpack 40D6, 40 Lead, 0.600" Wide, Non-Windowed,
(TQFP) Cermic Dual Inline Package (Cerdip)
Dimensions in Millimeters and (Inches) Dimensions in Inches and (Millimeters)
MIL-M-38510 D-S CONFIG {
\ 2.09 (53.1) |
12.25(0.478) o 204(51.8) F'N
PIN{ID — 1.750450) ——"
_i_)
— | 0.40{0.016) (14.5)
0.80(0.031) BSC ] = oo0012) I
T—-— = # 098 (2449)
1 900 (48.26) REF
oos 127)
.22;}(\:;72) (MIN
T
SEATING
o P i  Lsousn
10100394 200 {5.08) 015 (:381)
9.00(0.99%) 125(3.18) ,___ 021 (589)
0 12000 MAX 265 (1.65) ou(ass)
0.17(0.007) iy —_— 110 [2.79) 045 (1.14)
0.13(0.005) L 090229) 620(15.7)
__] I_ 0.75(0.029) o.w(o.oo-)JT 590 (‘5~°)-.1 o
0.50(0.020) 0.05{0.002} 15 REF
Q15 (38Y) —

.008 (.203)
700 (17.8) MAX
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Packaging Information

44], 44 Lead, Plastic J-Leaded Chip Canrier (PLCC)
Dimensions in Inches and (Millimeters)
JEDEC OQUTLINE MO-047 AC

045 {104 X 33+ a5
PIN NO, ¢

IDENTIFY ‘—1 r

045 {1,141 X 25 012(.30%

008 (20%)
__L
=

021 { 533
013 (330}

L
830 {15.0)

oa2em] ! "
1028 1.660) I EITTiR R

a5 (374 jsm—ts:m
osa 1 37 v "“7 ————-L l'j 043 (1 091

470 (12.7) REF SQ 020 {.500)
120309

! €90 (239}
Ly 1mogasn
165 {419
%mamg 1022 (.859) X 45" MAX (3%)

44L, 44 Pad, Non-Windowed,
Ceramic Leadless Chip Carrier (LCC)
Dimensions in Inches and (Millimeters)

£62(16.8)
£40(18.3)
00 (15.2) 108 (2.74)

580 (14.7)

"] [~ e85 ie)

T e

-

080 (2.09)
PIN T 059 (1.50)

085 {1.40)

048 u,u)/- "NOEX CORNER

T 0256381y 45"

} 515301}
o 12 L305) paius
-L 007 (.178)

T 02073

| 0715

095 (2.41)
075 (1. 9?

r—

500 (127} BSC
(12n -

— éﬂ; A

QS0 (1.27) TYP l- T 40¢1.02) x 45 ax)

,085 (2.16)
065 (1.65)

.500 (12.7) REF

40P6, 40 Lead, 0.600" Wide,
Plastic Dual Inline Package (PDIP)
Dimensions in Inches and (Millimcters)

t 2.0? (52.6} ]
3.01(51.8)

_T

566 (14.4)
536 (13.5)

"ETD"_'L

wed | 080 (2.29)
1.900 (48.26) REF ~— MAX.
220 (5.59)

005 127
MAX ( )

e LWW W—r
PLANE l
{085 (1.65)

161 (4.09 015 (.381)
425 (3;..;1 .‘] --”-—- 0224 55‘9)

-065 (1.65) 014 (.356)
.110(2.79) .041{1.04)
090 (2.29)
630 (16.0)
I“.sso (15.0)
9
L mer
0120305 -
1008 (.203)

—sis

44Q, 44 Lead, Plastic Gull Wing Quad Flatpack (PQFP)
Dimensions in Millimeters and (Inches)

13.45{0.525)
12.95(0.506)

0.40{0.016)
0.30(0.012)

0.80(0.031) BSC :
1%
(=

10.10{0.394)
8.90(0.388)

2.45(0.008) MAX
_o.1710.007) ————j

0.13(0.008) }_%‘ i
T
_] |_ 0.95(0.037) L. 0.25(0.000) MIN

0.85(0.025)
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+5V-Powered, Mulli-Channel BS-232

~ -
Drivers/Receivers
TOPVIEW —
SSVINPU &
N\ I 3t
o [1]* 18 Voo BT 1y J
v. [2 15] GHD 1 W 2
G mman :4] . s Cis ‘5vrcguov v +10v
o B Tmaxzzo [ Tour T3 or- VOLTAGE DOUBLER
C2¢ E MAX232 E Rim 4
MAX232A 5 +OVTO-10v v 6 -ov
c2- [5] [12] Rtew Q27 3 ., VOLTAGEINVERTER L
: T
V. E 1—_1_' Tl 5V =
T2ou [7] 19) Ton ‘Wké
R2wm 8] 5] R2nur T 2 N Tioyr| M4
- = TILTMOS o
DIPISO INFUTS 00k Bitos
0] 126 7 S T2our} 7
\ L
CAPACITANCE (iF) 12! Riour P Al 13
DEVICE Cit C2 C3 C4 C5 —— ~ . hs32
MAX220 47 47 10 10 47 aureuts INPUTS
R 4
MAX232 10 10 10 10 10 G
MAX232A 01 0.1 01 01 01 %Sk
6N <k
Lis

MAX220/232/232A Pin Configuratior: and Typical Operating Circuit
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