dy ~ N o [ v = = ' 5 ! v ) v o v
wnansiidwenasianubidmsunislsnuienisnyiniuu lweyginlmilulsdssleguaunisan

SO S QRPVI R gy & voY oo ¥ $oda_ 0w on?
lunnsdllag Nsdu Snnanuillvdaudasilonuaznesendiisaivetenasynasaninisinlly



HUMIDITY AND TEMPERATURE DATA LOGGER

KITTIPONG JADKHAM
TACHANITHI WONGSIROJKUL
SONGPOL AREERUTTANAWAT

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENT FOR THE DEGREE OF
BACHELOR OF ENGINEERING IN INSTRUMENTATION ENGINEERING
DEPARTMENT OF INSTRUMENTTATION ENGINEERING
FACULTY OF EMGINEERING
KINGMONGKUT’S INSTITUE OF TECHNOLOGY LADKRABANG
2008



MAIWNIMNINTIAM I TAAN
a d
AN IAINTTUMEAAS
L% = ¥ v L4
aeniumalulagwszoemnduhnammamanse

TususenfSyanfinus

Yiesyaniinug m?aﬁﬂmm"ﬁuﬁuﬁ‘nﬁm:qmwgﬁzmuﬁuﬁﬂﬁﬂﬁ
HUMIDITY AND TEMPERATURE DATA LOGGER

AN A wenaAnId 1At SHAUNANYY 48010051

TRLTELATE wAdlsina  sWaninpdAnm 48010302

UIBNTING 135 AUNY SHOMNANYY 48010308

J a @ a
Psaniinus AINTTUMTAT T UNR
1IN WINITUMI TR
Umseinen 2551
o g = =N 4 A A
BWISIRAIUAUYTYaNTWUS awile¥e

4 1Y .
21130GHITU ANFITNANA i ?\J/L/v/




o ¢ A @ zg v @ = @ R 9/
waﬂ?mumumwuﬁ Lﬂi’E'N’)ﬂﬂ'ﬂﬁJG]fuﬂﬁJWWﬁLLﬁ%QﬂJﬂQNLLUHUL!'V]ﬂﬂ']llﬂ

HUMIDITY AND TEMPERATURE DATA LOGGER

inAnuginm wigneAmeA 9194 sHatnANYT 48010051
=YV da 4 v
WA UT WAFlsINa  sHMINARY 48010302
UIYNTING D1I5AUNY  SHAMNANYT 48010308
r.'d' o
p1158n5nmn 0.9535U dnsIsuana
Imsanmn 2551

UNAALD
o~ ) -~

a = e‘dy o A [ z: o @ o 1 9/
ﬂiﬂlmmwuﬁummu 'E'JIﬂ5\1\1']1!&?15'fN')ﬂﬂ')13J°]f1—.!’CT?J'WV]ﬁllazqmﬁﬂﬂllﬂﬂﬂuﬂﬂﬂ'ﬂﬂ

[T U
4

1 @ o ] < 4 [ )
Tavdmlszneunanvesiunienzilsznen lude IFUDIATI iamANNT LI g Yl
MiIwAUSINBUBN YeuARHALYUAISIYS veuamsmauuLnswAln TJuiilddmiuden

J o o 1 a 4 % N
Hardun3vintu uazaiu99585193111081934 (Real Time Clock) ¥99nsaldenanarugu

o v ¢ 1 ¢ d A o o
mshnudelulasaenTnsames aunsauansmulesidunnuiu gamgd tazfune

& 9 2 @ R Jd 4” A a 9 :JI
VUSHUVUNTBUARINA TINDIUMsTUANAueTIdUANNTY uaz/m3e guvgil wious
o & &4 v & = 4 v 4 ¥ w 1
Whaznawemvisdesiimsnlasunas  Tavansagdeoyamsufsunilasdoundarng

9 :/l @ @ d‘ o a o
mwauﬁmwa"lﬂw\ﬂuLm‘u"umm@ﬂyﬂmztmumﬂmwammazmﬂiumiuﬂmmﬂzw



Thesis Title Humidity and Temperature Data Logger

Authors Mr Kittipong Jadkham
Mr.Tachanithi Wongsirotkul
Mr.Songpol Areeruttanawat
Thesis Advisor Mr.Sutham Sattathamsakul
Year 2008
ABSTRACT

This project proposed the humidity and temperature data logger controlled. It consist of
humidity and temperature sensor, memory, LCD text, LCD Graphic, button for selected functions
and the real time clock that controlled by microcontroller. It can display the humidity and/or
temperature at the present time on the LCD display and recorded the humidity and temperature to
include date and time when these values were changed. It can show the history of variations on

the LCD display both in text mode or graphic mode for easy to use.
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5 DALLAS DS 1307

B SEMICONDUCTOR 64 x 8 Serial Real-Time Clock

PIN ASSIGNMENT

X1 Ot~ 8 Vee
X202 7 3 sQw/ouT
Vear[ 3 6 [ scL
GND 4 5 1 SDA

DS1307 8-Pin DIP (300-mil)

FE

Real-time clock (RTC) counts seconds,

minutes, hours, date of the month, month, day

of the week, and year with leap-year

compensation valid up to 2100

* 56-byte, battery-backed, nonvolatile (NV)
RAM for data storage

* Two-wire serial interface

. X1 00|t 8 [0 Vec

* Programmable squarewave output signal x2mlz 7 b sawrout
* Automatic power-fail detect and switch Vearml|3 6 MO SCL
circuitry GND {4 5 [0 SDA

* Consumes less than 500nA in battery backup
mode with oscillator running
* Optional industrial temperature range:

DS1307 8-Pin SOIC (150-mil)

-40°C 10 +85°C PIN DESCRIPTION

* Available in 8-pin DIP or SOIC Vee - Primary Power Supply

* Underwriters Laboratory (UL) recognized X1, X2 - 32.768kHz Crystal Connection
VBaT - +3V Battery Input
GND - Ground

ORDERING INFORMATION SDA - Serial Data

DS1307Z 8-Pin SOIC (150-mil) SQW/OUT - Square Wave/Output Driver

DS1307N 8-Pin DIP (Industrial)

DS1307ZN 8-Pin SOIC (Industrial)

DESCRIPTION

The DS1307 Serial Real-Time Clock is a low-power, full binary-coded decimal (BCD) clock/calendar
olus 56 bytes of NV SRAM. Address and data are transferred serially via a 2-wire, bi-directional bus.
The clock/calendar provides seconds, minutes, hours, day, date, month, and year information. The end of
he month date is automatically adjusted for months with fewer than 31 days, including corrections for
eap year. The clock operates in either the 24-hour or 12-hour format with AM/PM indicator. The
JS1307 has a built-in power sense circuit that detects power failures and automatically switches to the
»attery supply.

1of12 100101



DS1307

NYPICAL OPERATING CIRCUIT

¥ece

Vee
Vee -T-
T i
Vee 1
§ DS1307 —_
b
ciystal

reU |RPU [R1 5] sDA
W B scL

3
SAW/OUT _:I_—
L

I

-~

RPU = 4/Ch

(2]
=
[w}

=

OPERATION

The DS1307 operates as a slave device on the serial bus. Access is obtained by implementing a START
condition and providing a device identification code followed by a register address. Subsequent registers
can be accessed sequentially until a STOP condition is executed. When V¢ falls below 1.25 x Vgarthe
device terminates an access in progress and resets the device address counter. Inputs to the device will
not be recognized at this time to prevent erroneous data from being written to the device from an out of
tolerance system. When V¢ falls below Vgat the device switches into a low-current battery backup
mode. Upon power-up, the device switches from battery to Ve when Ve is greater than Vgap + 0.2V
and recognizes inputs when V¢ is greater than 1.25 x Vgat. The block diagram in Figure 1 shows the
main elements of the serial RTC.

DS1307 BLOCK DIAGRAM Figure 1

A0k,

OSCILLATOR RTC
AND DIVIDER
SQUARE WAVE
SQW/OUT =a————
ouT L] RAM

(56 X 8)

CONTROL
LoGic

Veg — ™
Vpar ————— POWER
GND CONTROL

SERIAL BUS ADDRESS
INTERFACE REGISTER

7 L ]

20f12
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DS1307

SIGNAL DESCRIPTIONS

Vce, GND — DC power is provided to the device on these pins. Vcc is the +5V input. When 5V is
applied within normal limits, the device is fully accessible and data can be written and read. When a 3V
battery is connected to the device and Vccis below 1.25 x Vgar, reads and writes are inhibited. However,
the timekeeping function continues unaffected by the lower input voltage. As Vcc falls below Vgar the
RAM and timekeeper are switched over to the external power supply (nominal 3.0V DC) at Vgar.

Vear — Battery input for any standard 3V lithium cell or other energy source. Battery voltage must be
held between 2.0V and 3.5V for proper operation. The nominal write protect trip point voltage at which
access to the RTC and user RAM is denied is set by the internal circuitry as 1.25 x Vgar nominal. A
lithium battery with 48mAhr or greater will back up the DS1307 for more than 10 years in the absence of

power at 25°C. UL recognized to ensure against reverse charging current when used in conjunction with a
lithium battery.

See “Conditions of Acceptability” at http://www.maxim-ic.com/TechSupport/QA/ntrl. htm.

SCL (Serial Clock Input) — SCL is used to synchronize data movement on the serial interface.

SDA (Serial Data Input/Output) — SDA is the input/output pin for the 2-wire serial interface. The SDA
pin is open drain which requires an external pullup resistor. '

SQW/OUT (Square Wave/Output Driver) — When enabled, the SQWE bit set to 1, the SQW/OUT pin
butputs one of four square wave frequencies (1Hz, 4kHz, 8kHz, 32kHz). The SQW/OUT pin is open
Jrain and requires an external pull-up resistor. SQW/OUT will operate with either Vcc or Vbat applied.

X1, X2 — Connections for a standard 32.768kHz quartz crystal. The internal oscillator circuitry is
Jesigned for operation with a crystal having a specified load capacitance (CL) of 12.5pF.

For more information on crystal selection and crystal layout considerations, please consult Application
Note 58, “Crystal Considerations with Dallas Real-Time Clocks.” The DS1307 can also be driven by an

>xternal 32.768kHz oscillator. In this configuration, the X1 pin is connected to the external oscillator
signal and the X2 pin is floated.

RECOMMENDED LAYOUT FOR CRYSTAL

........................................................ . RTC
: Crystal
Local Ground Plane
Layer 2
Guard Ring
(connect ta ground)
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CLOCK ACCURACY

The accuracy of the clock is dependent upon the accuracy of the crystal and the accuracy of the match
between the capacitive load of the oscillator circuit and the capacitive load for which the crystal was
rimmed. Additional error will be added by crystal frequency drift caused by temperature shifts. External
circuit noise coupled into the oscillator circuit may result in the clock running fast. See Application Note
58, “Crystal Considerations with Dallas Real-Time Clocks” for detailed information.

Please review Application Note 95, “Interfacing the DS1307 with a 8051-Compatible Microcontroller”
for additional information.

RTC AND RAM ADDRESS MAP
The address map for the RTC and RAM registers of the DS1307 is shown in Figure 2. The RTC registers
are located in address locations 00h to 07h. The RAM registers are located in address locations 08h to

3Fh. During a multi-byte access, when the address pointer reaches 3Fh, the end of RAM space, it wraps
around to location 00h, the beginning of the clock space.

DS1307 ADDRESS MAP Figure 2

00H

SECONDS
MINUTES
HOURS
DAY
DATE
MONTH
YEAR
07H CONTROL

08H RAM
5
3FH 6x8

CLOCK AND CALENDAR

The time and calendar information is obtained by reading the appropriate register bytes. The RTC
egisters are illustrated in Figure 3. The time and calendar are set or initialized by writing the appropriate
egister bytes. The contents of the time and calendar registers are in the BCD format. Bit 7 of register 0

s the clock halt (CH) bit. When this bit is set to a 1, the oscillator is disabled. When cleared to a 0, the
»scillator is enabled.

Please note that the initial power-on state of all registers is not defined. Therefore, it is important
0 enable the oscillator (CH bit = 0) during initial configuration.

[he DS1307 can be run in either 12-hour or 24-hour mode. Bit 6 of the hours register is defined as the
[2- or 24-hour mode select bit. When high, the 12-hour mode is selected. In the 12-hour mode, bit 5 is

he AM/PM bit with logic high being PM. In the 24-hour mode, bit 5 is the second 10 hour bit (20-
’3 hours).

Jn a 2-wire START, the current time is transferred to a second set of registers. The time information is
ead from these secondary registers, while the clock may continue to run. This eliminates the need to re-
ead the registers in case of an update of the main registers during a read.
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DS1307 TIMEKEEPER REGISTERS Figure 3

fee || | | | | |em]

O00H | CH 10 SECONDS SECONDS 00-59
Y 10 MINUTES MINUTES 00-59
o |12 10HR 01-12
24 [ ap ] 1OMR HOURS 0023

0 0 0 Y 0 DAY 1-7

81—28/29

0 0 1-30
10 DATE DATE s

0 0 10 -
0 MONTH MONTH 01-12
10 YEAR YEAR 00-99

07H | OUT 0 0 sqwe| © 0 RS1 RSO

CONTROL REGISTER
The DS1307 control register is used to control the operation of the SQW/OUT pin.

BIT 7

BIT 6

BIT 5

BIT 4

BIT 3 BIT 2 BIT 1

BIT 0

OouT

0

0

SQWE

0 0 RS1

RS0

OUT (Output control): This bit controls the output level of the SQW/OUT pin when the square wave
output is disabled. If SQWE = 0, the logic level on the SQW/OUT pin is 1 if OUT = 1 and is 0 if

ouT = 0.

SQWE (Square Wave Enable): This bit, when set to a logic 1, will enable the oscillator output. The
frequency of the square wave output depends upon the value of the RS0 and RS1 bits. With the square
wave output set to 1Hz, the clock registers update on the falling edge of the square wave.

RS (Rate Select): These bits control the frequency of the square wave output when the square wave
output has been enabled. Table 1 lists the square wave frequencies that can be selected with the RS bits.

SQUAREWAVE OUTPUT FREQUENCY Table 1

RS1 RSO SQW OUTPUT FREQUENCY
0 0 1Hz
0 1 4.096kHz
1 0 8.192kHz
1 1 32.768kHz
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2-WIRE SERIAL DATA BUS

The DS1307 supports a bi-directional, 2-wire bus and data transmission protocol. A device that sends
data onto the bus is defined as a transmitter and a device receiving data as a receiver. The device that
controls the message is called a master. The devices that are controlled by the master are referred to as
slaves. The bus must be controlled by a master device that generates the serial clock (SCL), controls the
bus access, and generates the START and STOP conditions. The DS1307 operates as a slave on the 2-
wire bus. A typical bus configuration using this 2-wire protocol is show in Figure 4.

TYPICAL 2-WIRE BUS CONFIGURATION Figure 4

Vee

<
fAp < Rp

SDA L d
2-WIRE
SERIAL DATA
BUS
SCL

MICRO- REAL TIVE PERIPHERAL
PROCESSOR CLOCK DEVICE

Figures 5, 6, and 7 detail how data is transferred on the 2-wire bus.

* Data transfer may be initiated only when the bus is not busy.
* During data transfer, the data line must remain stable whenever the clock line is HIGH. Changes in
the data line while the clock line is high will be interpreted as control signals.

Accordingly, the following bus conditions have been defined:
Bus not busy: Both data and clock lines remain HIGH.

Start data transfer: A change in the state of the data line, from HIGH to LOW, while the clock is HIGH,
defines a START condition.

Stop data transfer: A change in the state of the data line, from LOW to HIGH, while the clock line is
HIGH, defines the STOP condition.

Data valid: The state of the data line represents valid data when, after a START condition, the data line
is stable for the duration of the HIGH period of the clock signal. The data on the line must be changed
during the LOW period of the clock signal. There is one clock pulse per bit of data.

Each data transfer is initiated with a START condition and terminated with a STOP condition. The
number of data bytes transferred between START and STOP conditions is not limited, and is determined
by the master device. The information is transferred byte-wise and each receiver acknowledges with a
ninth bit. Within the 2-wire bus specifications a regular mode (100kHz clock rate) and a fast mode
(400kHz clock rate) are defined. The DS1307 operates in the regular mode (100kHz) only.

6 of 12



DS1307
Acknowledge: Each receiving device, when addressed, is obliged to generate an acknowledge after the
reception of each byte. The master device must generate an extra clock pulse which is associated with
this acknowledge bit.

A device that acknowledges must pull down the SDA line during the acknowledge clock pulse in such a
way that the SDA line is stable LOW during the HIGH period of the acknowledge related clock pulse. Of
course, setup and hold times must be taken into account. A master must signal an end of data to the slave
by not generating an acknowledge bit on the last byte that has been clocked out of the slave. In this case,
the slave must leave the data line HIGH to enable the master to generate the STOP condition.

DATA TRANSFER ON 2-WIRE SERIAL BUS Figure 5

PR
v o
L ‘ -
s
=y X OCK N CX N
T SLAVE .
. ADDRESS s - .
co DIRECTION ACKNOWLEDGEMENT
BIT SIGNAL FROM
RECEIVER
! ' ACKNOWLEDGEMENT [
! ! SIGNAL FROM [
o RECEIVER to
N X
v
sc. |, ! Ty s\ {7\ [8\ o _/_1\_/_2\_[34\‘/;\_/—;\_ / .o
N ACK ACK Lo
START STOP CONDITION
NDITION 1 REPEATED IF OR D
« 0 MORE BYTES ARE ™| START CONDITION

TRANSFERRED

Depending upon the state of the R/ W bit, two types of data transfer are possible:

1. Data transfer from a master transmitter to a slave receiver. The first byte transmitted by the
master is the slave address. Next follows a number of data bytes. The slave returns an acknowledge
bit after each received byte. Data is transferred with the most significant bit (MSB) first.

2. Data transfer from a slave transmitter to a master receiver. The first byte (the slave address) is
transmitted by the master. The slave then returns an acknowledge bit. This is followed by the slave
transmitting a number of data bytes. The master returns an acknowledge bit after all received bytes
other than the last byte. At the end of the last received byte, a “not acknowledge™ is returned.

The master device generates all of the serial clock pulses and the START and STOP conditions. A
ransfer is ended with a STOP condition or with a repeated START condition. Since a repeated START
sondition is also the beginning of the next serial transfer, the bus will not be released. Data is transferred
with the most significant bit (MSB) first.
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The DS1307 may operate in the following two modes:

1. Slave receiver mode (DS1307 write mode): Serial data and clock are received through SDA and
SCL. After each byte is received an acknowledge bit is transmitted. START and STOP conditions
are recognized as the beginning and end of a serial transfer. Address recognition is performed by
hardware after reception of the slave address and *direction bit (See Figure 6). The address byte is
the first byte received after the start condition is generated by the master. The address byte contains

the 7 bit DS1307 address, which is 1101000, followed by the *direction bit (R/ W ) which, for a write,
is a 0. After receiving and decoding the address byte the device outputs an acknowledge on the SDA
line. After the DS1307 acknowledges the slave address + write bit, the master transmits a register
address to the DS1307 This will set the register pointer on the DS1307. The master will then begin
transmitting each byte of data with the DS1307 acknowledging each byte received. The master will
generate a stop condition to terminate the data write.

DATA WRITE - SLAVE RECEIVER MODE Figure 6

1
<Slave Address> Vv <Word Address {n)> <Data(n)> <Data (n+1)> <Data (n+X)>

|'s | 1101000 | 0 [ A [ 3000 | | 000000 | A | 000000 [ A [000XXXXX | A | p]

S ~ START )( J(

A ~ ACKNOWLEDGE DATA TRANSFERRED

P - sTOP {X+1 BYTES + ACKNOWLEDGE)
*RW — READ/WRITE OR DIRECTION BIT. ADDRESS = DOh

2. Slave transmitter mode (DS1307 read mode): The first byte is received and handled as in the slave
receiver mode. However, in this mode, the *direction bit will indicate that the transfer direction is
reversed. Serial data is transmitted on SDA by the DS1307 while the serial clock is input on SCL.
START and STOP conditions are recognized as the beginning and end of a serial transfer (See
Figure 7). The address byte is the first byte received after the start condition is generated by the
master. The address byte contains the 7-bit DS1307 address, which is 1101000, followed by the

*direction bit (R/W) which, for a read, is a 1. After receiving and decoding the address byte the
device inputs an acknowledge on the SDA line. The DS1307 then begins to transmit data starting
with the register address pointed to by the register pointer. If the register pointer is not written to
before the initiation of a read mode the first address that is read is the last one stored in the register
pointer. The DS1307 must receive a “not acknowledge” to end a read.

DATA READ — SLAVE TRANSMITTER MODE Figure 7

%
<Slave Address> <Data(n}> <Data{n+1)> <Data {n+2)> <Data (n+X)>

|'s | 1101000 [ 1 [ A [ x0000xx | A | xxxxoooxx [ A 00000 [ A ] xooooxox |a]r]

[ [ |

1)

S - START
DATA TRANSFERRED
A - ACKNOWLEDGE (X+1 BYTES + ACKNOWLEDGE); NOTE: LAST DATA BYTE IS
P - STOP FOLLOWED BY ANOT ACKNOWLEDGE { A ) SIGNAL)
A - NOT ACKNOWLEDGE
*RAW — READ/WRITE OR DIRECTION BIT ADDRESS = D1h

8 of 12



DS1307

ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Pin Relative to Ground -0.5V to +7.0V
Storage Temperature -55°C to +125°C
Soldering Temperature 260°C for 10 seconds DIP

See JPC/JEDEC Standard J-STD-020A for
Surface Mount Devices

* This is a stress rating only and functional operation of the device at these or any other conditions above
those indicated in the operation sections of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods of time may affect reliability.

Range Temperature Ve
Commercial 0°C to +70°C 4.5V t0 5.5V Ve
Industrial -40°C to +85°C 4.5V t0 5.5V Vo1

RECOMMENDED DC OPERATING CONDITIONS

(Over the operating range*)

PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Supply Voltage Vee 4.5 5.0 5.5 \

Logic 1 Vi 2.2 Vee +0.3 \Y

Logic 0 Vi -0.5 +0.8 Vv

Vpat Battery Voltage VBAT 2.0 3.5 \%
¥Unless otherwise specified.
DC ELECTRICAL CHARACTERISTICS

(Over the operating range*)

PARAMETER SYMBOL MIN TYP MAX UNITS [ NOTES
Input Leakage (SCL) I 1 uA

I/O Leakage (SDA & Iio 1 pA

SQW/OUT)

Logic 0 Output (Iop = 5SmA) VoL 0.4 \'

Active Supply Current Icca 1.5 mA 7
Standby Current Iccs 200 LA 1
Battery Current (OSC ON); IgaTi 300 500 nA 2
SQW/OUT OFF

Battery Current (OSC ON); IgaT2 480 800 nA

SQW/OUT ON (32kHz)

Power-Fail Voltage Vrr 1.216 X Vgar | 1.25X Vgar | 1.284 X Viar A% 8

‘Unless otherwise specified.
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AC ELECTRICAL CHARACTERISTICS

(Over the operating range*)

PARAMETER SYMBOL | MIN | TYP MAX | UNITS | NOTES

SCL Clock Frequency fscr 0 100 kHz

Bus Free Time Between a STOP and tBUF 4.7 us

START Condition

Hold Time (Repeated) START Condition tHD:STA 4.0 us 3

LOW Period of SCL Clock tLow 4.7 us

HIGH Period of SCL Clock taigH 4.0 ps

Set-up Time for a Repeated START tSU-STA 4.7 us

Condition

Data Hold Time tHD-DAT 0 us 4,5

Data Set-up Time tSUDAT 250 ns

Rise Time of Both SDA and SCL Signals R 1000 ns

Fall Time of Both SDA and SCL Signals tp 300 ns

Set-up Time for STOP Condition tsu-sTO 4.7 us

Capacitive Load for each Bus Line Cs 400 pF 6
C]/O 10 pF

[/O Capacitance (T = 25°C)

Crystal Specified Load Capacitance 12.5 pF

Ta=25°C)

¥Unless otherwise specified.

NOTES:

VCC = OV, VBAT =3V.

N N

After this period, the first clock pulse is generated.
A device must internally provide a hold time of at least 300ns for the SDA signal (referred to the

. Iccs specified with Ve = 5.0V and SDA, SCL = 5.0V.

Viam of the SCL signal) in order to bridge the undefined region of the falling edge of SCL.

w1

SCL signal.

[ S B

Vpr measured at Vpar = 3.0V.

Cg — Total capacitance of one bus line in pF.
Icca — SCL clocking at max frequency = 100kHz.
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TIMING DIAGRAM Figure 8

)
[
'
'
b

o
3 ) tHD:DAT

STOP START

L

tuGH

—»

tsu:DAT

N
[ tsusTa
,

v
[

REPEATED
START

DS1307 64 X 8 SERIAL REAL-TIME CLOCK
8-PIN DIP MECHANICAL DIMENSIONS

11 of 12

PKG 8-PIN

DIM MIN MAX
A IN. 0.360 0.400
MM 9.14 10.16
B IN. 0.240 0.260
MM 6.10 6.60
C IN. 0.120 0.140
MM 3.05 3.56
D IN. 0.300 0.325
MM 7.62 826
E IN. 0.015 0.040
MM 0.38 1.02
F IN. 0.120 0.140
MM 3.04 3.56
G IN. 0.090 0.110
MM 2.29 2.79
H IN. 0.320 0.370
MM 8.13 9.40
J IN. 0.008 0.012
MM 0.20 0.30
K IN. 0.015 0.021
MM 0.38 0.53
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DS1307Z 64 X 8 SERIAL REAL-TIME CLOCK
B-PIN SOIC (150-MIL) MECHANICAL DIMENSIONS

G K 8-PIN

‘.1 ]- .”. PKG (150 MIL)
B HAH DIM | MIN | MAX
AIN. | 0188 | 0196

T MM 4.78 4.98
8 H BIN. | 0150 | 0158

fe) MM 3.81 4,01
CIN. | 0048 | 0062
HHEHE MM 1.22 1.57
1 E IN. | 0.004 0.010
MM 0.10 0.25
A F IN. | 0053 | 0069

i MM 135 1.75

G IN. 0.050 BSC

jis=ie==1k N MM 127 BSC
- ) HIN. { 0230 | 0244
€ MM 5.84 6.20
JIN. | 0007 | o011
i MM 0.18 0.28
qf%l e K IN. | 0012 | 0020
%:- MM 0.30 0.51
" .l 1 L IN. | 0016 | 0050
L MM 0.41 127

phi 0° 8°

56-G2008-001
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1. FUNCTIONS & FEATURES
1.1. Format : 128x64 dots

1.2. LCD mode

1.3. Viewing direction

1.4. Driving scheme

1.5. Power supply voltage (Vpp)
1.6. LCD driving voltage(Vop)
1.7. Operation temp

1.8. Storage temp

1.9. Backlight color

2.0. Driver IC

: STN/ Positive Transflective Mode / Gray
: 6 0’clock

: 1/64 Duty , 1/6Bias

:5.0V

: 8.0V

:-20~70°C

:-30~80°C

: Yellow-Green

: KS0108B

2. MECHANICAL SPECIFICATIONS

2.1. Module size : 93.0mm(L)*70.0mm(W)*13.8max mm(H)
2.2. Viewing area : 70.7mm(L)*38.8mm(W)
2.3. Dot pitch 1 0.52mm(L)*0.52mm(W)
2.4. Dot size : 0.48mm(L)*0.48mm(W)
2.5. Weight : Approx.
3. BLOCK DIAGRAM
Vss PO/R
VID araIT
VEE LD Panel
CONVERTER |—— o
! 128x64 VDD(+5.0V)
CCM6B4
SEGI--—-SEG64 SEG6S5---SEG128
VEE
KS0108
LCD L —— | VR(0-20K)
z MODULE
VSS
5] KS01078 KS01078
ue U3
LEDA(+5.0V)
LEDK(0V)
RS R/W 4
E RST
2
CSiscse
8
DBO--DB7

Figurel. Block diagram
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4. DIMENSIONAL OUTLINE
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Figure 2. Dimensional outline
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5. PIN DESCRIPTION
Pin No Symbol Level Description
1 VSS ! GND(0V)
2 VDD | Power supply for Logic(+ 5V)
3 V0 - Supply voltage for LCD
4 RS H/L Register selection (H:Data registor, L:Instruction registor)
5 R/W H/L Read/write selection (H:Read,L:Write)
6 E H/H— L Enable signal for chip
7-14 DBO-DB7 H/L Data Bus line
15 /CS1 L Chip Select Signal for Right Half of the Screen
16 /CS2 L Chip Select Signal for Left Half of the Screen
17 - RST [ Reset signal
18 VEE - Negative voltage output
19 LEDA I Power supply for BLACKLIGHT(+ 5V)
20 LEDK | Power supply for BLACKLIGHT(0OV)

6. MAXIMUM ABSOLUTE LIMIT

Characteristic Symbol Value Unit Note
Operating voltage Voo 03t0+7.0 Y i
Supply voltage Ve Vpp-19.0 to Vpa+0.3 \ 4
Vg 0.3 to Vp+03 v in, @
Driver supply voltage
Vieo Vee-0.3 10 Vpp+0.3 v {2)
Operating temperature Torr -30 to +85 °C
Storage temperature Tsto -55 to +125 °C
NOTES:

1. BasedonVgg=0V.

2. Applies the same supply voltage to Vg4 and Vega. Vi cp=Vop-VEE.
3. Applies to M, FRM, CL, RSTB, ADC, CLK1, CLK2, CS1B, CS2B, CS3, E, RW, RS and DBOD - DB7.
4. Applies to VOL{R), V2L{R), V3L(R) and V5L(R).

Voltage fevel: Vpo > VOL = VOR X V2L = V2R > V3L = V3R 2 V5L = V5R = Vg
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7. ELECTRICAL CHARACTERISTICS

7.1 DC CHARACTERISTICS
DC CHARACTERISTICS (Vpy, = +5V £ 10%, Vg = OV, Vpp-Veg = 8 to 17V, Ta =-30 to +85°C)

Characteristic Symbol Condition Min Typ Max Unit Note
. Vins - 0.7Voo - Voo v m
Input high voltage
ViHZ - 20 - VDQ vV 2y
Ut | " ViLg - 0 - 0.3V vV (13
nput low voltage
P 9 Vi - - 08 v {2}
Output high voltage Von | log = -200pA 2.4 ; - v @3
Output low voltage Voo | lop= 1.6mA - - 04 v 3)
Input leakage current ke | Viv=Vss-Vop -1.0 - 1.0 A {4)
Three-staie(cff) input - -
current (off) inp bst | Vin=Vss - Voo 5.0 - 50 HA (5
Driver input leakage I Voo = Ve -V
current DIL N = Vee- Vpp 20 - 20 uA (B}
oo+ During display - - 100 uA e
OCperating current Durin
| g access ) ) ,
bD2 Access cycle = 1MHz 500 HA @
Vop-Vee = 15V
On resistance Ron 0D TEE - - 75 KO 8}

Loap==0.TmA

NOTES:

e B e

DBO - DB7
Except DBO - DB7

VOL(R) > V2L(R) = Vp - 2/7 (Vpp-Veg) > VL(R) = Vg + 207 (Vpp-Vee) > VBL(R)

CL, FRM, M RSTB, CLK1, CLK2
CS1B, C82B, CS3, E, R'W, RS, DB0 - DBY

DBO - DB7 at high impedance
VOL(R), V2L(R}, V3L(R), V5L(R)
1/64 duty, FCLK = 250kHz, frame frequency = 70HZ, output. no load
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7.2 AC Characteristics

(Vpp = +5V £ 10%, Vg = 0V, Ta =-30 to +85°C})

Characteristic Symbol Min Tvp Max Unit
CLK1, CLK2 cycle time foy 25 - 20 (S
CLK1 "low" level width b 625 - -
CLK2 "low" level width w2 625 - -
CLK1 "high" level width favne 1875 - -
CLK2 “high” leve! width Yprm2 1875 - -
CLK1-CLK2 phase difference iz 625 - - e
CLK2-CLK1 phase difference LY 625 - -
CLK1, CLK2 rise time g - - 150
CLK1, CLK?2 fali tme e - - 150
toy — »l
CLKT
tm’z % )
oL svz e s b
s ;

Figure 1. External Clock Waveform
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8. CONTROL AND DISPLAY INSTRUCTION

Instruction| RS DB7 |DBé (DBS | DB4 | DB3 | DB2 | DB% | DBO Function

Controls the display on or off.
Display ; intemal status and display
on/off L L L H R P H D H R UH | Bl data s not affected.

L: OFF, H: ON
Set Seis the Y addressinthe Y
address L L H Y address (0 - 63) address counter.
{Y address)
Set page Sets the X address at the X
(X address) L H L H H H Page (0-7) address register.
Display indicates the display data
start fine L H H Display start line (0 - 63) RAM displayed at the top of
{Z address) the screen.

Read status.

BUSY L: Ready

On H: in operation
Statusread| L Busy| L { |Reset| L L L L | ONJOFF L: Display ON
Off H: Display OFF
RESET L: Normal
H: Reset

Writes data (DBO:7} into
Write display data RAM. After
display H Write data wiriting instruction, Y address
daia is increased by 1

automatically.
Read Reads data (DBOG: 7) from
display H Read data display data RAM to the dala
data bus.

NOTE: When an MPU program with checking the Busy Flag (DB7) is made, it must be
necessary 1/2 Fosc is necessary for executing the next instruction by the falling
edge of the 'E' signal after the Busy Flag (DB7) goes to “Low”.
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9. BACK LIGHT CHARACTERISTICS

LCD Module with bottom LED Backlight
ELECTRICAL RATINGS

Brightness

(@=90°>
(3:00)

Ta=25°C
Item Symbol Condition Min | Typ Max Unit
Forward Voltage VE | IF=390mA | - | 42 | 44 vV
Reverse Current IR IF=390mA -- -— 0.2 mA
Wave length Ap — — 572 — nm
Color Yel low—Green
10. ELECTRO-OPTICAL CHARACTERISTICS
(Vor =5.0V, Ta=25°C)
Item Symbol Condition Min Typ Max Unit
. Ta=-20°C 8.3 8.5 8.7
Operating Volage | v, op [ Ta=25°C_| 77 | 80 | 83 v
Ta=70°C 7.2 7.4 7.6
. Tr Ao --- 185 -—- ms
Response time TF Ta=25°C — 200 — S
Contrast Cr Ta=25°C —— 4 i ---
.. 0 -40 --- +40 deg
=
Viewing angle range s Cr=2 40 — 40 deg
- Brightness of non-selected segment(B2) Normal (93?23_\!g/ViEW§”9 Angle Ronge
Brightness of selected segment(B1)
(@¢=180")
(12:00)
lBZ Brightness curve for non-selected segment
Brightness curve for selected segnent
l Bl
|
lVop Oriving Voltoge (@=270°)
(9:00)

4]
(@=0")>

(6:00)
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11.QUALITY SPECIFICATIONS

11.1 Standard of the product appearance test
Manner of appearance test: The inspection should be performed in using 20W x 2 fluorescent

lamps. Distance between LCM and fluorescent lamps should be 100 cm or more. Distance

between LCM and inspector eyes should be 30 cm or more.

Viewing direction for inspection is 45 ° from vertical against LCM.

Fluorescent I N
Lamps A
30cm min 100cm
L 1

LCM

Definition of zone:

A Zone

B Zone

A Zone: Active display area (minimum viewing area).
B Zone: Non-active display area (outside viewing area).

11.2 Specification of quality assurance
AQL inspection standard

Sampling method: MIL-STD-105E, Level II, single sampling
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Defect classification (Note: * is not including)

Classify Item Note AQL
Major Display state Short or open circuit 1 0.65
LC leakage
Flickering
No display
Wrong viewing direction
Contrast defect (dim, ghost) 2
Back-light 1,8
Non-display Flat cable or pin reverse 10
Wrong or missing component 11
Minor Display Background color deviation 2 1.0
State Black spot and dust 3
Line defect, Scratch 4
Rainbow 5
Chip 6
Pin hole 7
Protruded 12
Polarizer Bubble and foreign material 3
Soldering Poor connection 9
Wire Poor connection 10
TAB Position, Bonding strength 13
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Note on defect classification

No. Item Criterion
1| Short or open circuit Not allow
LC leakage
Flickering
No display
Wrong viewing direction
Wrong Back-light
2 | Contrast defect Refer to approval sample
Background color deviation
3 Point defect, $Y Point Acceptable Qty.
Black spot, dust Size
(including Polarizer) &} $<0.10 Disregard
0.10<$<<0.20 3
0.20<$<<0.25 2
= (X+
¢ =X+Y)2 0.25<$<0.30 1
$>0.30 0
Unit: mm
4 | Line defect, N W
¢ 0 Line Acceptable Qty.
Scratch | < L W
L --  10.015=2W Disregard
3.0=2L | 0.03=W 5
2.0=2L | 0.05=W
1.0=L 0.1>W 1
- 0.05<W Applied as point defect
Unit: mm
5 Rainbow Not more than two color changes across the viewing area.

10
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Item Criterion
Chip
Acceptable criterion
X Y V4
Remark: <2 0.5mm <t/2
X: Length
direction
Y: Short
direction
Z: Thickness e .
direction Acceptable criterion
X Y Z
t: Glass
thickness <2 0.5mm =t
W: Terminal
Width

Acceptable criterion

X Y Z
<3 <2 =<t
shall not reach to ITO

Acceptable criterion

J X Y Z

Az Disregard <0.2 <t

Acceptable criterion
X Y Z

<5 =2 =t/3
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No. Item Criterion
7 Segment (1) Pin hole
pattern . ¢ <0.10mm is acceptable.
W = Segment width
¢ =X+Y)2
Point Size Acceptable Qty
0<1/4W Disregard
1/4W< $<1/2W 1
$=>1/2W 0
Unit: mm
8 Back-light (1) The color of backlight should correspond its specification.
(2) Not allow flickering
9 | Soldering (1) Not allow heavy dirty and solder ball on PCB.
(The size of dirty refer to point and dust defect)
(2) Over 50% of lead should be soldered on Land.
50% lead
10| Wire (1) Copper wire should not be rusted
(2) Not allow crack on copper wire connection.
(3) ‘Not allow reversing the position of the flat cable.
(4) Not allow exposed copper wire inside the flat cable.
11* | PCB

(1) Not allow screw rust or damage.

(2) Not allow missing or wrong putting of component.

12
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No Item Criterion
12 | Protruded
W: Terminal Width W \ \ Acceptable criteria:
VY Y<04
< A
R \
>
13 TAB 1. Position
ITO | wi<13W
H1=1/3H
TAB
P (=F/TAB bonding width) =650gf/cm ,(speed rate: 1mm/min)
Spcs per SOA (shipment)
14 | Total no. of acceptable

Defect

A. Zone

Maximum 2 minor non-conformities per one unit.

Defect distance: each point to be separated over 10mm
B. Zone

It is acceptable when it is no trouble for quality and assembly

in customer’s end product.

13
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11.3 Reliability of LCM
Reliability test condition:
Item Condition Time (hrs) Assessment
High temp. Storage 80°C 48
High temp. Operating 70°C 48
Low temp. Storage -30°C 48 No abnormalities
Low temp. Operating -20°C 48 in functions
Humidity 40°C/ 90%RH 48 and appearance
Temp. Cycle 0°C ¢ 25°C »50°C 10cycles
(30 min « 5 min — 30min)

Recovery time should be 24 hours minimum. Moreover, functions, performance and appearance
shall be free from remarkable deterioration within 50,000 hours under ordinary operating and storage
conditions room temperature (20+8°C), normal humidity (below 65% RH), and in the area not

exposed to direct sun light.

11.4 Precaution for using LCD/LCM
LCD/LCM is assembled and adjusted with a high degree of precision. Do not attempt to make any

alteration or modification. The followings should be noted.

General Precautions:

1. LCD panel is made of glass. Avoid excessive mechanical shock or applying strong pressure onto
the surface of display area.

2. The polarizer used on the display surface is easily scratched and damaged. Extreme care should
be taken when handling. To clean dust or dirt off the display surface, wipe gently with cotton, or
other soft material soaked with isoproply alcohol, ethyl alcohol or trichlorotriflorothane, do not
use water, ketone or aromatics and never scrub hard.

3. Do not tamper in any way with the tabs on the metal frame.

4. Do not make any modification on the PCB without consulting AV.

5. When mounting a LCM, make sure that the PCB is not under any stress such as bending or
twisting. Elastomer contacts are very delicate and missing pixels could result from slight
dislocation of any of the elements.

6. Avoid pressing on the metal bezel, otherwise the elastomer connector could be deformed and

lose contact, resulting in missing pixels and also cause rainbow on the display.

14
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7. Be careful not to touch or swallow liquid crystal that might leak from a damaged cell. Any liquid
crystal adheres to skin or clothes, wash it off immediately with soap and water.

Static Electricity Precautions:

1. CMOS-LSI is used for the module circuit; therefore operators should be grounded whenever
he/she comes into contact with the module.

2. Do not touch any of the conductive parts such as the LSI pads; the copper leads on the PCB and
the interface terminals with any parts of the human body.

3. Do not touch the connection terminals of the display with bare hand; it will cause disconnection

or defective insulation of terminals.

The modules should be kept in anti-static bags or other containers resistant to static for storage.

Only properly grounded soldering irons should be used.

If an electric screwdriver is used, it should be grounded and shielded to prevent sparks.

The normal static prevention measures should be observed for work clothes and working

benches.

8. Since dry air is inductive to static, a relative humidity of 50-60% is recommended.

Nowk

Soldering Precautions:

Soldering should be performed only on the I/O terminals.

Use soldering irons with proper grounding and no leakage.

Soldering temperature: 280°C+10°C

Soldering time: 3 to 4 second.

Use eutectic solder with resin flux filling.

If flux is used, the LCD surface should be protected to avoid spattering flux.
Flux residue should be removed.

Nownkpb=

Operation Precautions:

1. The viewing angle can be adjusted by varying the LCD driving voltage Vo.

2. Since applied DC voltage causes electro-chemical reactions, which deteriorate the display, the

applied pulse waveform should be a symmetric waveform such that no DC component remains.

Be sure to use the specified operating voltage.

Driving voltage should be kept within specified range; excess voltage will shorten display life.

Response time increases with decrease in temperature.

Display color may be affected at temperatures above its operational range.

Keep the temperature within the specified range usage and storage. Excessive temperature

and humidity could cause polarization degradation, polarizer peel-off or generate bubbles.

7. For long-term storage over 40°C is required, the relative humidity should be kept below 60%,
and avoid direct sunlight.

AN W

15
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Limited Warranty

AV LCDs and modules are not consumer products, but may be incorporated by AV’s customers into
consumer products or components thereof, AV does not warrant that its LCDs and components are
fit for any such particular purpose.

1. The liability of AV is limited to repair or replacement on the terms set forth below. AV will not
be responsible for any subsequent or consequential events or injury or damage to any personnel
or user including third party personnel and/or user. Unless otherwise agreed in writing between
AV and the customer, AV will only replace or repair any of its LCD which is found defective
electrically or visually when inspected in accordance with AV general LCD inspection standard .
(Copies available on request)

2. No warranty can be granted if any of the precautions state in handling liquid crystal display
above has been disregarded. Broken glass, scratches on polarizer mechanical damages as well as
defects that are caused accelerated environment tests are excluded from warranty.

3. Inreturning the LCD/LCM, they must be properly packaged; there should be detailed description
of the failures or defect.

16
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1.1. Format

1.2. LCD mode

1.3. Viewing direction
1.4. Driving scheme
1.5. Power supply voltage (Vpp)
1.6. LCD driving voltage(Vop)
1.7. Operation temp
1.8. Storage temp
1.9. Backlight color
1.10. RoHS standard

2. MECHANICAL SPECIFICATIONS

: 16x4 characters

: STN / Transflective /Positive Mode / Gray
: 6 o’clock

: 1/16 Duty, 1/4Bias

:5.0V

142V

:-20~70°C

:-30~80C

: Yellow-Green (Bottom).

2.1. Module size
2.2. Viewing area
2.3 Character pitch

: 87.0mm (L)*60.0mm (W)*14.5 mm (H) max
:61.8mm (L)*25.2mm (W)
:3.55mm (L)*5.35mm (W)

2.4 Character size :2.96mm (L)*4.76 mm (W)
2.5. Dot pitch : 0.6mm (L)*0.6mm (W)
2.6. Dot size : 0.56mm (L)*0.56mm (W)
2.7. Weight : Approx.
3. BLOCK DIAGRAM
VSS —— com16
Y — ——~—=>  LCDPanel VDD(+5.0,
Vo — .| CONTROL
RS LSt LCD Vo
- SPLC780D
Ev T orssA6y | segie0 ‘ ‘ VOBLLE % VR(0~20K)
DB0-DB7 {—— VSS(0V)
LEDA(+5V)
LEDA ! i
ok ™ Backlight LEDK(OV)

Figure 2. Block diagram
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4. DIMENSIONAL OUTLINE

REV JGA ] DESCRIPTION Hiis DATE [T
Alli First issup AFR-37-3006
INJECT PORT N _r o
E@@Q@gcg%@c% 5 o
| ~ u 0.60
a T - ~-0.56
~ g AW :
T 141 X T
) uu A 5 S = - SW H @ )
< —t e s N w ) - 5 @D HoSm
e} '_W_._ K H_ G 02 o= ux o oo u .Hw -
I _ 4 * 117 0 _
n | = ~-2.95-H
! 355
“ i
g > 1.6 DOTS SIZE
~ R 5621 (AA)————— = SCALE 4:1
v e BlBVA———]
£09.2 8.9
83.0 20
'vrl - $
1). Driving: Duty:1/16,Bi0s:1/4, VLCD:4.2V, VDO:5.0v CONNECTION | V5S [ VDD | VO [RS |RMW| E | 0BOJ DB
2). Viewing angle: 6 D'clock PIN 9 110 )1 {12 [13] 14 15] 16
3). Disploy mode:STN/Positive/Transflective/Grey CONNECTION | DB2 | DB3 [DB4 [DB5 | DB6) DB7| LEDA| LEDK
4). Operating temp.: -20C~+70°C
Storage emp.: ~30°C~+80°C R
W om HU &
5). IC: w@oommxo_ugox .&‘ ROMEEREEDARAT —
6). Backlight: Bottom Yellow—Green “DliSESY SHENZHENAV-MSPLAYCO,LD (2B
7). Dimensions with mark ™*" are impartani, oD R e Ers R i G b 0 -
with mark "()” are referenced e - S SR L e
8). Meet for RoHS FAV-ABUIIRAMER0 .@n&rﬁsgs.n?z T
TN
1 _ 2 3 i 4 [ 5 6
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S. PIN DESCRIPTION

No. Symbol Function
1 VSS GND(0V)
2 VDD Power supply for Logic(+5.0V)
3 VO Power supply for LCD drive
4 RS Register selection (H: Data register , L :Instruction register)
5 R/W Read/write selection (H: Read , L: Write)
6 E Enable signal for LCM

7-14 | DBO~DB7 | Data Bus lines
15 LEDA | Power supply for backlight (5.0V)
16 LEDK | Power supply for backlight (0V)

6. MAXIMUM ABSOUTE LIMIT

Item Symbol MIN MAX Unit
Supply Voltage for Logic Vbp -0.3 7.0 \Y
Supply Voltage for LCD V0 Vbp-15.0 Vbop+(.3 \Y
Input Voltage Vin -0.3 Vpp+0.3 \
Supply Current for Backlight Ir(Ta =25°C) --- 120+120*20% mA
Reverse Voltage for Backlight | Vr(Ta = 25°C) -—- 10 \
Operating Temperature Top -20 70
Storage Temperature Tst -30 80
7. ELECTRICAL CHARACTERISTICS
Item Symbol | Condition Min Typ Max Unit
Supply Voltage for Logic Vop-Vss | Ta=25°C 4.75 5.0 5.25 \Y
Input High Voltage Vi Ta=25°C | 0.7Vpp --- VoD \
Input Low Voltage Vi Ta=25°C 0 --- 0.3Vop \Y
Output High Voltage Vou Ta=25°C 2.4 -—- --- \Y
Output Low Voltage VoL Ta=25°C --- --- 0.4 \
Supply Current Ipp Ta=25°C --- 2.0 --- mA
8. BACKLIGHT CHARACTERISTICS
Ta=25°C
Item Symbol | Condition Min Typ Max Unit
Forward Voltage VF IF=120mA 4.0 4.2 4.4 \Y
Reverse Current IR VR=10V --- 120 600 uA
Luminous Intensity (With IV IF=120mA --- - - Cd/m*
LCD dots off)
Wave length(Without LCD) AD 568 572 575 nm
Color Yellow-green
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9. ELECTRO-OPTICAL CHARACTERISTICS
(Vor =8.0V, Ta=25°C)

Item Symbol Condition Min Typ Max Unit
Ta =-20°C 4.5 4.7 4.9
Operating Voltage Vop Ta=25°C 4.0 42 4.4 V
Ta=70°C 3.5 3.7 3.9
. Tr -—- 185 --- ms
Response time Ta=25°C
P Tf 200 ms
Contrast Cr Ta=25°C - 4 - -
. 0 -40 - +40 deg
Viewing angle range Cr>2
§ angle rang @ = 240 +40 deg
Brightness of non-selected segment(B2) Normal (8=0%) /Viewing Angle Range
Cr= ~—<g
Brightness of selected segnent(Bl)
(@=00°)
( (3:00)
(1
" |B2 Brightness curve for non-selected segnent
Q Brightness curve for selected segment
5 81
!
lVop Oriving Voltage (@=270°) o
(9:00) (@=0)
(6:00)
10. TIMING CHARACTERISTICS (Please refer SAMSUNG S6A0069 DATASHEES )
Mode Characteristic Symbol Min. Typ. Max. Unit
E Cycle Time fc 560 - -
E Rise / Fall Time p.te - - 20
E Pulse Width (High, Low) tw 230 - -
Write Mode " v
RW and RS p T 1 40 - -
(Refer o Fig-6) W an Setup Time tsu , ns
R/W and RS Hold Time tH1 10 - -
Data Setup Time tsu2 80 - -
Data Hold Time to 10 - -
E Cycle Time tc 500 - -
E Rise / Fall Time tp.tr - - 20
E Pulse Width (High, Low) tw 230 - -
Read Mode RAY and RS Setup Time tsu 40 - - ns
{Refer to Fig-7)
RAY and RS Hold Time ty 10 - -
Data Gutput Delay Time L1y} - - 120
Data Hold Time try 5 - -
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T 1
RS )< Vi K
501 [
RAY !E WiLe /Vlu
- b i bt
— el e 1
F\ 1y Wi & 1/
E Z_Vuu WL \ Vi
by ;-q— tae . 1o A
Vi \f ) %/ Vi
DBC~DB7Y Valid Data \
Vi /3 Vi
- L -

Figure 6 . Write Mode Timing Diagram

ﬂ}g Vi ’K
RS .,ym

‘ tsy : {y
R[W i VIH‘I Y/IHI
tw AN
i
'VIH1 VIHI' !
E Z"lf".'l \i‘llL1S ] Vlli
L b— 4 tou :
] I . Y AV
DBQ~DB7 IwN Vald Data Y U
Vi £V
iz

Figure 7. Read Mode Timing Diagram
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11. CONTROL AND DISPLAY INSTRUCTION Please refer SAMSUNG S6A0069

DATASHEES )
instruction Instruction Code Description Execution tiwe
RS | RW|DB7|DB6(DB5|DB4|DB3|DB2|DB1|DB0 {fosc=270KHz)
Clear Display bloajojo|0|a|0]0]|DB]| 1 |Write “20H to DDRAM and set DDRAM 1.52ms
address fo "00H" from AC
Return Home 0181010 (D)0 |0]0 ]| 1] - {SetDDRAM address fc "DOH" from AC and 152ms
reiurm cursor to ®s onginal position if
shifted. The contents of DDRAM are not
changed.
Entry Mode 019,078 |0|0| 0| t|¥D|S |Assign cursor moving direction and enable 38us
Set the shift of entire display
Display ON/ 09| 0|D|0|0|1]|D|C| B SetdispayD), cursoriC), and blinking of 38us
OFF Condrot cursor{B} onfoff control bit.
Cursor or 61270001 |S/IC|IRL| - | - |Set cursor moving and display shift controk 38us
Display Shift bit, and the direction, without changing of
DDRAM data.
Function Set 0100|081 |DL{N|F |- |- |Setinterdace data length (DL: 8-bi/d-bit), 3Bus
numbers of display line (N: 2inefi-line)
and, display font fype {F:5x10 dots/5x8
dois)
Set CGRAM 0| 0] 0| 1 |AC5|AC4|AC3|ACZ|AC|ACO| Set CGRAM address in address counter. 38us
Address
Set DORAM 0 {9 | 1 |ACSB|ACS|ACS|AC3| AC2|ACT|ACD| Set DDRAM address in counter 38us
Address
Read Busy Flag 0 | 1 |BF |ACS|ACE|AC4[{AC3|AC2|ACT[ACD| Whether during internal operation or not
and Address can be known by reading BF. The
Counter contents of address counter can also be
read.
Write DatatoRAM | 1 | 0 | D7 |06 |D5|D4{ D3| D2 | D1 | DO | Write data info internal RAMN 3Bus
{CORAMICGRAMYL
Read Data from t| 1 |D7|D5|D5|D4|03|D2{D1| D0 |Read data from internal RAM 38us
RAM {DDRAMICGRAM).
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12.CHARACTER ROM
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13.QUALITY SPECIFICATIONS

13.1 Standard of the product appearance test
Manner of appearance test: The inspection should be performed in using 20W x 2 fluorescent

lamps. Distance between LCM and fluorescent lamps should be 100 cm or more. Distance

between LCM and inspector eyes should be 30 cm or more.

Viewing direction for inspection is 45 ° from vertical against LCM.

Fluorescent I Y

Lamps A

2 .
30cm min 100cm pin

LCM

Definition of zone:

A Zone

B Zone

A Zone: Active display area (minimum viewing area).
B Zone: Non-active display area (outside viewing area).

13.2 Specification of quality assurance
AQL inspection standard

Sampling method: MIL-STD-105E, Level II, single sampling

Defect classification (Note: * is not including)
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Classify Item Note AQL
Major Display state Short or open circuit 1 0.65
LC leakage
Flickering
No display
Wrong viewing direction
Contrast defect (dim, ghost) 2
Back-light 1,8
Non-display Flat cable or pin reverse 10
Wrong or missing component 11
Minor Display Background color deviation 2 1.0
state Black spot and dust 3
Line defect, Scratch 4
Rainbow 5
Chip 6
Pin hole 7
Protruded 12
Polarizer Bubble and foreign material 3
Soldering Poor connection 9
Wire Poor connection 10
TAB Position, Bonding strength 13
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No. Item Criterion
1| Short or open circuit Not allow
LC leakage
Flickering
No display
Wrong viewing direction
Wrong Back-light
2 | Contrast defect Refer to approval sample
Background color deviation
3 Point defect, $Y Point Acceptable Qty.
Black spot, dust Size
(including Polarizer) X $<0.10 Disregard
0.10<$<0.20 3
v 0.20<$<0.25 2
= (X+
¢ =X+Y) 0.25<$<0.30 1
¢>0.30 0
Unit: mm
4 Line defect, J W
( 0 Line Acceptable Qty.
Scratch | HI L W
L --  10.015=W Disregard
5.0=2L | 0.03=W 5
5.0=L | 0.05=W
5.0=L 0.1>W 1
== 0.05«<W Applied as point defect
Unit: mm
5 Rainbow Not more than two color changes across the viewing area.

10
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No Item Criterion
6 | Chip
Acceptable criterion
X Y 4
Remark: <2 0.5mm <t/R2
X: Length
direction
Y: Short
direction
Z: Thickness ..
direction Acceptable criterion
X Y 4
t: Glass
< . =
thickness 3 0.5mm t
W: Terminal
Width
Acceptable criterion
X Y Z
=3 =2 <t
shall not reach to ITO
W\ \ Acceptable criterion
MR NY VY X Y 4
N ) 3 —Z Disregard <0.2 <t
<> d

Y Z

Y Acceptable criterion
N X
b =2 <t/3

11
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No. Item Criterion
7 Segment (1) Pin hole
pattern ) ¢ < 0.10mm is acceptable.
W = Segment width
o =X+Y)2
Point Size Acceptable Qty
0<1/4W Disregard
1/4W< 0<1/2W 1
$>1/2W 0
Unit: mm
8 Back-light (1) The color of backlight should correspond its specification.
(2) Not allow flickering
9 Soldering (1) Not allow heavy dirty and solder ball on PCB.
(The size of dirty refer to point and dust defect)
(2) Over 50% of lead should be soldered on Land.
_ _ Lead
50% lead
10| Wire (1) Copper wire should not be rusted
(2) Not allow crack on copper wire connection.
(3) Not allow reversing the position of the flat cable.
(4) Not allow exposed copper wire inside the flat cable.
11* | PCB

(1) Not allow screw rust or damage.

(2) Not allow missing or wrong putting of component.

12
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No Item Criterion
12 | Protruded
W: Terminal Width | \ \ Acceptable criteria:
N VY Y<04
N\ ”I N
X
13 | TAB 1. Position
ITO | wi<1/3W
H1=<1/3H
TAB
P (=F/TAB bonding width) =650gf/cm ,(speed rate: 1mm/min)
5pcs per SOA (shipment)
14 | Total no. of acceptable

Defect

A. Zone

Maximum 2 minor non-conformities per one unit.

Defect distance: each point to be separated over 10mm

B. Zone

in customer’s end product.

13

It is acceptable when it is no trouble for quality and assembly
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13.3 Reliability of LCM
Reliability test condition:
Item Condition Time (hrs) Assessment
High temp. Storage 80°C 48
High temp. Operating 70°C 48
Low temp. Storage -30°C 48 No abnormalities
Low temp. Operating -20°C 48 in functions
Humidity 40°C/ 90%RH 48 and appearance
Temp. Cycle 0°C = 25°C -50°C 10cycles
(30 min <« 5 min — 30min)

Recovery time should be 24 hours minimum. Moreover, functions, performance and appearance ,etc.
shall be free from remarkable deterioration within 50,000 hours under ordinary operating and storage
conditions room temperature (20 8°C), normal humidity (below 45320% RH), and in the area not

exposed to direct sun light.

13.4 Precaution for using LCD/LCM
LCD/LCM is assembled and adjusted with a high degree of precision. Do not attempt to make any

alteration or modification. The followings should be noted.

General Precautions:

1. LCD panel is made of glass. Avoid excessive mechanical shock or applying strong pressure onto
the surface of display area.

2. The polarizer used on the display surface is easily scratched and damaged. Extreme care should
be taken when handling. To clean dust or dirt off the display surface, wipe gently with cotton, or
other soft material soaked with isoproply alcohol, ethyl alcohol or trichlorotriflorothane, do not
use water, ketone or aromatics and never scrub hard.

3. Do not tamper in any way with the tabs on the metal frame.

4. Do not make any modification on the PCB without consulting AV.
5. When mounting a LCM, make sure that the PCB is not under any stress such as bending or

twisting. Elastomer contacts are very delicate and missing pixels could result from slight

dislocation of any of the elements.

14
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Avoid pressing on the metal bezel, otherwise the elastomer connector could be deformed and
lose contact, resulting in missing pixels and also cause rainbow on the display.

Be careful not to touch or swallow liquid crystal that might leak from a damaged cell. Any liquid
crystal adheres to skin or clothes, wash it off immediately with soap and water.

Static Electricity Precautions:

1.

2.

NS e

CMOS-LSTI is used for the module circuit; therefore operators should be grounded whenever
he/she comes into contact with the module.

Do not touch any of the conductive parts such as the LSI pads; the copper leads on the PCB and
the interface terminals with any parts of the human body.

Do not touch the connection terminals of the display with bare hand; it will cause disconnection
or defective insulation of terminals.

The modules should be kept in anti-static bags or other containers resistant to static for storage.
Only properly grounded soldering irons should be used.

If an electric screwdriver is used, it should be grounded and shielded to prevent sparks.

The normal static prevention measures should be observed for work clothes and working
benches.

Since dry air is inductive to static, a relative humidity of 50-60% is recommended.

Soldering Precautions:

Nk

Soldering should be performed only on the I/O terminals.

Use soldering irons with proper grounding and no leakage.

Soldering temperature: 280°C+10°C

Soldering time: 3 to 4 second.

Use eutectic solder with resin flux filling.

If flux is used, the LCD surface should be protected to avoid spattering flux.
Flux residue should be removed.

Operation Precautions:

1. The viewing angle can be adjusted by varying the LCD driving voltage Vo.

v W

15

Since applied DC voltage causes electro-chemical reactions, which deteriorate the display, the
applied pulse waveform should be a symmetric waveform such that no DC component remains.
Be sure to use the specified operating voltage.

Driving voltage should be kept within specified range; excess voltage will shorten display life.
Response time increases with decrease in temperature.

Display color may be affected at temperatures above its operational range.

Keep the temperature within the specified range usage and storage. Excessive temperature

and humidity could cause polarization degradation, polarizer peel-off or generate bubbles.

For long-term storage over 40°C is required, the relative humidity should be kept below 60%,
and avoid direct sunlight.
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Limited Warranty

AV LCDs and modules are not consumer products, but may be incorporated by AV’s customers into
consumer products or components thereof, AV does not warrant that its LCDs and components are
fit for any such particular purpose.

1. The liability of AV is limited to repair or replacement on the terms set forth below. AV will not
be responsible for any subsequent or consequential events or injury or damage to any personnel
or user including third party personnel and/or user. Unless otherwise agreed in writing between
AV and the customer, AV will only replace or repair any of its LCD which is found defective
electrically or visually when inspected in accordance with AV general LCD inspection standard .
(Copies available on request)

2. No warranty can be granted if any of the precautions state in handling liquid crystal display
above has been disregarded. Broken glass, scratches on polarizer mechanical damages as well as
defects that are caused accelerated environment tests are excluded from warranty.

3. Inreturning the LCD/LCM, they must be properly packaged; there should be detailed description
of the failures or defect.

16



SHT1x | SHT7x
fumidity & Temperature Sensor

Evaluation Kit
Available

_ Relative humidity and temperature sensors

_ Dew point

_Fully calibrated, digital output

_Excellent long-term stability

_ No external components required

_ Ultra low power consumption

_ Surface mountable or 4-pin fully interchangeable
_Small size

_Automatic power down

S

THE SENSOR COMPANY

SHT7x

SHT1x

SHT1x / SHT7x Product Summary

he SHTxx is a single chip relative humidity and
emperature multi sensor module comprising a calibrated
ligital output. Application of industrial CMOS processes with
»atented micro-machining (CMOSens® technology) ensures
lighest reliability and excellent long term stability. The
levice includes a capacitive polymer sensing element for
elative humidity and a bandgap temperature sensor. Both
re seamlessly coupled to a 14bit analog to digital converter
ind a serial interface circuit on the same chip. This results in
superior signal quality, a fast response time and insensitivity
0 external disturbances (EMC) at a very competitive price.

zach SHTxx is individually calibrated in a precision humidity
thamber with a chilled mirror hygrometer as reference. The

calibration coefficients are programmed into the OTP
memory. These coefficients are used internally during
measurements to calibrate the signals from the sensors.

The 2-wire serial interface and intemal voltage regulation
allows easy and fast system integration. Its tiny size and low
power consumption makes it the ultimate choice for even
the most demanding applications.

The device is supplied in either a surface-mountable LCC
(Leadless Chip Carrier) or as a pluggable 4-pin single-in-line
type package. Customer specific packaging options may be
available on request.

Applications

_HVAC _ Test & Measurement
_Automotive _ Data Logging

. Consumer Goods _ Automation

- Weather Stations _ White Goods
_Humidifiers _ Medical
_Dehumidifiers

Jrdering Information

SHT11 +35 |#05@ 25°c | SMD(LCC)
SHT15 | 20 [+0.4@540°C | SMD (LCC)
SHT71 +35 [|+0.5@ 25°c |4-pin single-in-line
SHT75 +2.0 " |+0.:4 @ 540 °C | 4-pin‘single-in-line

Block Diagram

Calibration
%RH: . Memorv
i

Sensor ¢

22 DATA

' Digital 2-
S D wire
] % Inter;
;3; Z 5 p| In e&ace
g ' CRC
< A generator
' GND
Temp. —— VDD
Sensor S

LoBMCE TR

N R S

/Ww.sensirion.com

Sensirion, Eggbiihlstr. 14, 8052 Ziirich, Switzerland, Tel: +41 1 306 40 00, Fax: +41 1 306 40 30 v2.01



SHT1x / SHT7x Relative Humidity & Temperature Sensor System

1 Sensor Performance Specifications

Parameter Conditions | Min. | Typ.| Max. | Units
Humidity i
Resolution @ 0.5 {0.03| 0.03 | %RH
8 {12 | 12 bit
Repeatability +0.1 %RH
Accuracy linearized see figure 1
Jncertainty
interchangeability Fully interchangeable
Nonlinearity raw data +3 %RH
linearized <1 %RH
Range 0 100 | %RH
Response time 1/e (63%) 4 s
slowly moving air
Hysteresis i +1 %RH
-ong term stability |  typical <1 %RH/yr
Temperature
esolution @ 0.04(0.01]0.01| °C
0.07)0.02{ 0.02 | °F
12 114 | 14 bit
Repeatability +0.1 °C
0.2 °F
Accuracy see figure 1
Range -40 123.8| °C
-40 2549 °F
Response Time 1/e(63%) | 5 30 s

fable1  Sensor Performance Specifications

2 Interface Specifications

vdd
DATA SHT1x
(slave)
SCK
—
Vdd 2.4 - 5.5V

‘igure 2  Typical application circuit

2.1 Power Pins

The SHTxx requires a voltage supply between 2.4 and 5.5 V.
\fter powerup the device needs 11ms to reach its “sleep”
state. No commands should be sent before that time.

ower supply pins (VDD, GND) may be decoupled with a
100 nF capacitor.

2.2 Serial Interface (Bidirectional 2-wire)

'he serial interface of the SHTxx is optimized for sensor
eadout and power consumption and is not compatible with
2C interfaces, see FAQ for details.

A

%RH

N SHT11/71

+3 v . j A

12_“_); SHT15/75

0 R . : 5  %RH
0 10 20 30 40 50 60 70 80 90 100

t Temperature accurac
1_3 oC — - p y P 1_540,:
., +36°F
++1.8°F
I l I 0°F
120°C
248°F
+ Dewpoint accurac 25°C (typical
saocd\ | L 72°F
£3°C o N e - +54°F
+2°C N SHT11,71 §+3.6°F
£1°C oo e T — +18°F
SHT15/75 : “,_“““g"-;“ '
+0°C ' %RH

0 10 20 30 40 50 60 70 80 90 100

Figure 1  Rel. Humidity, Temperature and Dewpoint accuracies

2.2.1  Serial clock input (SCK)

The SCK is used to synchronize the communication between
a microcontrolier and the SHTxx. Since the interface
consists of fully static logic there is no minimum SCK
frequency.

2.2.2  Serial data (DATA)

The DATA tristate pin is used to transfer data in and out of
the device. DATA changes after the falling edge and is
valid on the rising edge of the serial clock SCK. During
transmission the DATA line must remain stable while SCK is
high. To avoid signal contention the microcontroller should
only drive DATA low. An external pull-up resistor (e.g. 10 kQ )
is required to pull the signal high. (See Figure 2) Pull-up
resistors are often included in 1/O circuits of microcontrollers.
See Table 5 for detailed |0 characteristics.

h Each SHTxx is tested to be fully within RH accuracy specifications at 25 °C-(77.°F) and 48 °C (118.4 °F)
% The default measurement resolution of 14bit (temperature) and 12bit (humidity) can be reduced to 12 and 8 bit through the status register.

VWW.sensirion.com

v2.01 March 2003 2/9



SHT1x/ SHT7x Relative Humidity & Temperature Sensor System

2.2.3  Sending a command

lo initiate a transmission, a “Transmission Start” sequence
1as to be issued. It consists of a lowering of the DATA line
vhile SCK is high, followed by a low pulse on SCK and

aising DATA again while SCK is still high.
DATA { }

“igure 3

"Transmission Start" sequence

he subsequent command consists of three address bits
only “000" is currently supported) and five command bits.
rhe SHTxx indicates the proper reception of a command by
ulling the DATA pin low (ACK bit) after the falling edge of
he 8th SCK clock. The DATA line is released (and goes
ligh) after the falling edge of the 9th SCK clock.

Command Code
Reserved 0000x
Measure Temperature 00011
Measure Humidity 00101

Read Status Register 00111

Write Status Register 00110
Reserved 0101x-1110x
Soft reset, resets the interface, clears the | 11110
status register to default values

wait minimum 11 ms before next command

"able2  SHTxx list of commands

2.2.4  Measurement sequence (RH and T)

\fter issuing a measurement command (‘00000101' for RH,
00000011" for Temperature) the controller has to wait for the
neasurement to complete. This takes approximately
11/55/210 ms for a 8/12/14bit measurement. The exact time
raries by up to +15% with the speed of the internal oscillator.
"0 signal the completion of a measurement, the SHTxx pulls
lown the data line. The controller must wait for this “data
eady” signal before starting to toggle SCK again.

Address="000'

JATA \ / \;

Transmission Start

a2 a1l a0 c4 Cc3 c2

S ANV AN AVAVAVAVAVAVAVAVAS

Measurement is finished when the

_ _SHTxx pulls down the DATA line
YATA \

Command="00101'

c1 co ack

Two bytes of measurement data and one byte of CRC
checksum will then be fransmitted. The uC must
acknowledge each byte by pulling the DATA line low. All
values are MSB first, right justified. (e.g. the 5 SCK is MSB
for a 12bit value, for a 8bit result the first byte is not used).
Communication terminates after the acknowledge bit of the
CRC data. If CRC-8 checksum is not used the controller may
terminate the communication after the measurement data
LSB by keeping ack high.

The device automatically returns to sleep mode after the
measurement and communication have ended.

Warning: To keep self heating below 0.1 °C the SHTxx
should not be active for more than 15% of the time
(e.g. max. 3 measurements / second for 12bit accuracy).

2.2.5 Connection reset sequence

If communication with the device is lost the following signal
sequence will reset its serial interface:

While leaving DATA high, toggle SCK 9 or more times. This
must be followed by a “Transmission Start’ sequence
preceding the next command. This sequence resets the
interface only. The status register preserves its content.

Tran:smission Start

A

DATA

SCK_f1\/2\[/3a\J4-8\ /o [/ |
Figure 4 Connection reset sequence '

2.2.6 CRC-8 Checksum calculation

The whole digital transmission is secured by a 8 bit
checksum. It ensures that any wrong data can be detected
and eliminated.

Please consult applicaton note “CRC-8 Checksum
Calculation” for information on how to calculate the CRC.

.. Bold = SHT1xx controls DATA line
A" Plain = uC controls DATA line

Measurement
~55ms for 12 bit
~11ms for 8 bit

Skip acknowledge to end transmission
(ifno CRC s used)

12 bit humidity data

O /" \ _/

____wﬂﬂﬂﬂf U\f\/\/\/\ﬂf\/\f\f\

CRC-8 Checksum

ATA v\

wait for next measurement

Skip acknowledge to
end transmission

Transmission Start

igure 5  Example RH'meastrement sequence for value “0000'1001°0011:0001"='2353 = 7579 %RH (without temperature compensation)

IWwW.sensirion.com
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3HT1x / SHT7x Relative Humidity & Temperature Sensor System THE SENSOR COMPANTY

wait for data ready

—
TTTTTTT ]« T T T T T T | TTTIT]
MMEEEEEL O | M98 | |8 | | 1SB) |

1] I ]

T
| Checksym | | &

TS
(en]
L SB
ack

Command
‘igure 6 Overview of Measurement Sequence (TS = Transmission Start)

after switching on the heater, proper functionality of both

sensors can be verified.

e In high (>35 %RH) RH environments heating the sensor
element will prevent condensation, improve response
time and accuracy

Warning: While heated the SHTxx will show higher

2.3 Status Register

>ome of the advanced functions of the SHTxx are available
hrough the status register. The following section gives a
rief overview of these features. A more detailed description
5 available in the application note “Status Register”

temperatures and a lower relative humidity than with no
no|0|0|0|0i1]1 OflJ Islatuk T | o heatin
TLCLUC L[58 Reg || 1[5 g 1
Command : 2.4 Electrical Characteristics'”
‘igure 7  Status Register Write VDD=5V, Temperature = 25 °C unless otherwise noted
1T T Toatas T ERERER Parameter Conditions*|Min. | Typ. “|Max. |Units
5000001 1 1§E ga u §% Crﬁcrsum %‘4 Power supply DC 24 | 5 | 55 |V
L Reg | || L L Supply current measuring 550 LA
Command average 20) | 28@ pA
‘igure 8 Status Register Read sleep 03 | 1 juA
. o Low level output voltage 0 20% |Vdd
it | Type Desc"!:jm" gefa““ High level output voltage 75% 100% |Vdd
reserve . - - 5
R End of Battery (low voltage detection) X | No default value, l}:IQV\;]Ilevellllnputtvo!:ta 9e Seg.?tlve gglng 88"/ 12000{; z:g
‘0’ for Vdd > 2.47 bit is only 190 level input vollage oSsllive going o (3
‘1" for Vdd < 2.47 updated after a Input current on pads 1 |pA
measurement Output peak current on 4 |mA
reserved 0 Tristated (off) 10 LA
reserved 0 e
For Testing ony, do not ise 0 Table4  SHTxx DC Characteristics
R/W | Heater 0 | off : o T :
RW 1o reload from OTP 0 | reload Parameter Conditions Min | Typ.{Max.|Unit
RW |'1"= 8bitRH /12bit Temperature resolution | 0 | 12bit RH Fsck |SCK frequency {VDD>45V 10 {MHz
‘0" = 12bit RH / 14bit Temperature resolution 14bit Temp. VDD <45V 1 {MHz
‘able 3  Status Register Bits Trro |DATAfalltime  |Output load 5 pF 35|10 20 |ns
. Output load 100 pF | 30 | 40 | 200 |ns
3.1 Measurement resolution Tcix [SCK hiflow time 100 ns
he default measurement resolution of 14bit (temperature) ;" ggﬁ "ai'd fime o 250 s
ind 12bit (humidity) can be reduced to 12 and 8bit. This is U set up time 18
specially useful in high d t | Tho |DATA hold time 0110 ns
specially USeTul in high speed or exireme low poWer o mIseRiseffal fime 2000 |ns
ipplications. ; -
TableS  SHTxx /O Signals Characteristics
1.3.2  End of Battery -
N 13 R » R
he “End of Battery” function detects VDD voltages below —| TCLH ‘;SCK - TE
. - —-—
A7 V. Accuracy is £0.05 V
SCK
3.3  Heater
n on chip heating element can be switched on. It will —~ITv= —{l—Tho
1crease the temperature of the sensor by approximately 5°C —{Tsui=
J °F). Power consumption will increase by ~8 mA @ 5 V. DATA ><
ppplications:

ly comparing temperature and humidity values before and Figure 9  Timing Diagram

Parameters are periodically sampled and not/100%tested
With one measurement of 8 bit accuracy without OTP reload per second
With one measurement of 12bit accuracy per-second

'Ww.sensirion.com v2.01 March 2003 4/9



>HT1x / SHT7x Relative Humidity & Temperature Sensor System

3 Converting Output to Physical Values

J.1 Relative Humidity

"o compensate for the non-linearity of the humidity sensor
ind to obtain the full accuracy it is recommended to convert
he readout with the following formula’:

Hjinear = €1+C5 ®SOgy +C3 .SORHZ

SOrH c1 c2 3

12 bit -4 0.0405 -2.8*10%®

8 bit -4 0.648 -7.2*104
"able 6  Humidity conversion coefficients

-or simplified, less computation intense conversion formulas

see application note “‘RH and Temperature Non-Linearity

>ompensation”.

rhe humidity sensor has no significant voltage dependency.
100%

H i E‘ ] ¥ 3
i 13 ¥ ) 3
1 § ¥ i H 3
80%f - -~ - e R S e RS> St B
¥ H H 3 3
% H ) H £
$ £ ] H 3
60% &~ b o e e P e e e ]
E £ H H 3 3
¥ 3 ¥ H H
-2 H i i H H
°40%,.,--ﬁ.L i JERUNY H | ORI SO
§ t i i H H
3 § l H H
i i ¥ H EH £
¥ H H 3 3
20% r r r :
) 13 H H
¥ H H H H
H ¥ i H H
0% N " 4 5 N
0 500 1000 1500 2000 2500 3000

SORrH sensor readout (12bit)
‘igure 10 Conversion from SOr to refative humidity

3.1.1  Compensation of RH/Temperature dependency
-or temperatures significantly different from 25 °C (~77 °F)
he temperature coefficient of the RH sensor should be
:onsidered:

?Htrue = (T°C - 25)' (t1 +t2 'SORH)+RHlinear

SOrH t t2
12 bit 0.01 0.00008
8 bit 0.01 0.00128
‘able7  Temperature compensation coefficients

"his equals ~0.12 %RH/°C @ 50 %RH

Where SOr is the sensor output for relative humidity

3.2 Temperature

The bandgap PTAT (Proportional To Absolute Temperature)
temperature sensor is very linear by design. Use the
following formula to convert from digital readout to
temperature;

Temperature = d; +d, eSOy

VDD { d1[°C]+ | di[°f] SOt d2[°C} | dz[°f]
5V | -40.00 | -40.00 14bit 0.01 | 0.018
4V | -39.75 | -39.50 12bit 0.04 | 0.072
3.5vV] -3966 | -39.35

3V | -39.60 | -39.28

2.5V] -3955 | -39.23

Table 8  Temperature conversion coefficients

For improved accuracies in extreme temperatures with more
computation intense conversion formulas see application
note “RH and Temperature Non-Linearity Compensation”.

3.3 Dewpoint

Since humidity and temperature are both measured on the
same monolithic chip, the SHTxx allows superb dewpoint
measurements. See application note “Dewpoint calculation”
for more.

YWW.Sensirion.com

v2.01 March 2003
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>HT1x / SHT7x Relative Humidity & Temperature Sensor System

THE SENSOR CORMPAaRY

I Applications Information

L1 Operating and Storage Conditions

%R
{00 o -

80
60 , Notmal operating .
40 ... . menditions .

20 . N
0 , . SN g
1 I 1 i 1 1 1 1
40 -20 0 20 40 60 80 100 120

‘igure 11 Recommended operating conditions

Y ‘\Maxim:um' operating
- /\.\ ~conditions

~onditions outside the recommended range may temporarily
ffset the RH signal up to +3 %RH. After return to normal
'onditions it will slowly retum towards calibration state by
iself. See 4.3 “Reconditioning Procedure” to accelerate this
yrocess. Prolonged exposure to extreme conditions may
iccelerate ageing.

L2 Exposure to Chemicals

fapors may interfere with the polymer layers used for
;apacitive humidity sensors. The diffusion of chemicals into
he polymer may cause a shift in both offset and sensitivity.
n a clean environment the contaminants will slowly outgas.
‘he reconditioning procedure described below  will
iccelerate this process.

ligh levels of pollutants may cause permanent damage to
he sensing polymer.

1.3 Reconditioning Procedure

"he following reconditioning procedure will bring the sensor
rack to calibration state after exposure to extreme conditions
ir chemical vapors.

10-90 °C (176-194°F) at < 5 %RH for 24h (baking) followed by
'0-30 °C (70-90°F) at > 74 %RH for 48h (re-hydration)

.4 Qualifications

:xtensive tests were performed in various environments.
Ylease contact SENSIRION for additional information.

Environment Norm Results)
Temperature JESD22-A104-B -40 °C|Within
Cycles /125°C, 1000cy Specifications
HAST JESD22-A110-B Reversible shift
Pressure Cooker  |2.3bar 125°C 85%RH |by +2 %RH
Salt Atmosphere  |DIN-50021ss Within Spec.
Condensing Air - Within Spec.
Freezing cycles -20 /+90°C, 100cy Reversible shift
fully submerged  [30min dwell time by +2 %RH
Various Automotive DIN 72300-5 Within
Chemicals Specifications
Cigarette smoke  [Equivalent to 15years |Within

in a mid-size car Specifications

able9  Qualification tests (excerpt)

4.5 ESD (Electrostatic Discharge)

ESD immunity is qualified according to MIL STD 883E,
method 3015 (Human Body Model at £2 kV)).

Latch-up immunity is provided at a force current of 100 mA
with Tamp = 80 °C according to JEDEC 17.

See application note “ESD, Latchup and EMC" for more
information.

4.6 Temperature Effects

The relative humidity of a gas strongly depends on its
temperature. it is therefore essential to keep humidity
sensors at the same temperature as the air of which the
relative humidity is to be measured.

If the SHTxx shares a PCB with electronic components that
give off heat it should be mounted far away and below the
heat source and the housing must remain well ventilated.

To reduce heat conduction copper layers between the
SHT1x and the rest of the PCB should be minimized and a
slit may be milled in between. ( See figure 14 )

4.7 Materials Used for Sealing / Mounting

Many materials absorb humidity and will act as a buffer,
increasing response times and hysteresis. Materials in the
vicinity of the sensor must therefore be carefully chosen.
Recommended materials are:

All Metals, LCP, POM (Delrin), PTFE (Teflon), PE, PEEK,
PP, PB, PPS, PSU, PVDF, PVF

For sealing and gluing (use sparingly):

High filled epoxy for electronic packaging (e.g. glob top,
underfill), and Silicone are recommended.

4.8 Membranes

A membrane can be used to prevent dirt from entering the
housing and to protect the sensor. It will also reduce peak
concentrations of chemical vapors. For optimal response
times air volume behind the membrane must be kept to a
minimum.

4.9 Light

The SHTxx is not light sensitive. Prolonged direct exposure
to sunshine or strong UV radiation may age the housing.

4.10 Wiring Considerations and Signal Integrity

Carrying the SCK and DATA signal parallel and in close
proximity (e.g. in wires) for more than 10cm may result in
cross talk and loss of communication. This may be resolved
by routing VDD and/or GND between the two data signals.
Please see the application note “ESD, Latchup and EMC” for
more information.

Power supply pins (VDD, GND) should be decoupled with a
100 nF capacitor if wires are used.

) The temperature sensor passed all tests without any detectable drift. Package and"electronics also passed 100%

IwWw.sensirion.com
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>HT1x / SHT7x Relative Humidity & Temperature Sensor System

THE SENSGR CORE

» Package Information
»1 SHT1x (surface mountable)

Pin [Name | Comment 5.1.3  Mounting Examples
1 GND Ground
2 DATA Serial data, bidirectional
3 SCK Serial clock, input
4 |VDD Supply 24-55V
NC Remaining pins must be left unconnected

‘able 10 SHT1x Pin Description

).1.1  Package type

‘he SHT1x is supplied in a surface-mountable LCC
Leadless Chip Carrier) type package. The sensors housing
;onsists of a Liquid Crystal Polymer (LCP) cap with epoxy
lob top on a standard 0.8 mm FR4 substrate. The device is
ree of lead, Cd and Hg.

Jevice size is 7.42 x 4.88 x 2.5 mm (0.29 x 0.19 x 0.1 inch)
Veight 100 mg

"he production date is printed onto the cap in white numbers
n the form wwy. e.g. "351” = week 35, 2001.
).1.2  Delivery Conditions

"he SHT1x are shipped in standard IC tubes by 80 units per
ube or in 12mm tape. Reels are individually labelled with
yarcode and human readable labels.

coooo cocolooo
vy,
wrier Tape Trailer Tape

300mm minimum
Cover Tape

000000 O0C0 000 GCT

Components Leader Tape

S00mm rinimum

‘igure 12 Tape configuration and unit orientation

Slit to minimize heat
transfer from the PCB

Figure 14 SHT1x PCB Mounting example

5.1.4  Soldering Information

Standard reflow soldering ovens may be used at maximum
235 °C for 20 seconds.

For manual soldering contact time must be limited to 5
seconds at up to 350 °C.

After soldering the devices should be stored at >74 %RH for
at least 24h to allow the polymer to rehydrate.

Please consult the application note “Soldering procedure” for
more information.

Top View Side View Recommended PCB Footprint
1.15 1.9 1.49
(004 (0.07) [ (0.06)
Sensor opening i
— ) NC/ - - E
4 P =
: % 2 _
1 /e i, : W
3] ! T N
M= ° i §
IS & ol B s
1E g S 52 g 8
e NG| | S ] °e B %Lﬁ
| Y = : g : NS
ISANEY] Q =4
@ 8 S
- ) g”
- 1.8 3.48 (0.137) 1.8
{ actual size ©.07) ©.07)
4.88 (0.19) 7.08 (0.278)

igure 15 SHT1x drawing.and'footprint dimensions in'mm (inch)
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>HT1x / SHT7x Relative Humidity & Temperature Sensor System

3.2 SHT7x (4-pin single-in-line)

Pin | Name Comment

1 | SCK Serial clock input

2 | VDD Supply 2.4- 5.5V

3 | GND Ground

4 | DATA Serial data bidirectional

“able 11 SHT7x Pin Description

.21 Package type!

"he device is supplied in a single-in-line pin type package.
"he sensor housing consists of a Liquid Crystal Polymer
LCP) cap with epoxy glob top on a standard 0.6 mm FR4
substrate. The device is Cd and Hg free.

"he sensor head is connected to the pins by a small bridge
o minimize heat conduction and response times. The gold
lated back side of the sensor head is connected to the GND
in.

\ 100nF capacitor is mounted on the back side between
/DD and GND.

All pins are gold plated to avoid corrosion. They can be
joldered or mate with most 1.27 mm (0.05") sockets

1.9.: Preci-dip / Mill-Max 851-93-004-20-001 or similar

lotal weight: 168 mg, weight of sensor head: 73 mg

"he production date is printed onto the cap in white numbers
n the form wwy. e.g. "351" = week 35, 2001.

2.2.2  Delivery Conditions

"he SHT7x are shipped in 32 mm tape. These reeled parts
n standard option are shipped with 500 units per 13 inch
liameter reel. Reels are individually labelled with barcode
ind human readable labels.

ray gy f

[on e

=3

} P::::.O il:d .,.;j EE._...

Trailer Tape
300mm minimum

Leader Taj
Components 500mm mﬁmum

‘igure 16 Tape configuration and unit orientation

).2.3  Soldering Information

standard wave SHT7x soldering ovens may be used at
naximum 235 °C for 20 seconds.

-or manual soldering contact time must be limited to 5
ieconds at up to 350 °C.

\fter wave soldering the devices should be stored at
*74 %RH for at least 24h to allow the polymer to rehydrate.
’lease consult the application note “Soldering procedure” for
nore information.

Other packaging options may be available on request.

3.1
(0.12)
2.2
(0.09)
< E?i
- O
O o
=1
— Tolhr= -
oS
1.2 > ) 0.6
(0.05) e | | (0.024]
L -
<t| &
©ls .
© &
e
0.46 1.27 0.2
(0.018) 5 g(0.05) o1
0.2) (0.08)

Figure 17 SHT7x dimensions in mm (inch)
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SHT1x / SHT7x Relative Humidity & Temperature Sensor System

1

FE EMEOR CEOMPPARTY

6 Revision history

Date Version Page(s) | Changes
February 2002 Preliminary | 1-9 First public release
June 2002 Preliminary Added SHT7x information
March 2003 Finalv2.0 {1-9 Major remake, added application information efc.
Various small modifications
V2.01 1-9 Typos, Graph labeling

The latest version of this document and all application notes can be found at:

Mww.sensirion.com/en/download/humiditysensor/SHT11.htm

7 Important Notices

7.1 Warning, personal injury

Do not use this product as safety or emergency stop
devices or in any other application where failure of the
oroduct could result in personal injury. Failure to
somply with these instructions could result in death or
serious injury.

should buyer purchase or use SENSIRION AG products for any
such unintended or unauthorized application, Buyer shall
ndemnify and hold SENSIRION AG and its officers, employees,
subsidiaries, affiliates and distributors harmless against all claims,
sosts, damages and expenses, and reasonable attorney fees
arising out of, directly or indirectly, any claim of personal injury or
Jeath associated with such unintended or unauthorized use, even
f such claim alleges that SENSIRION AG was negligent regarding
he design or manufacture of the part.

7.2 ESD Precautions

rhe inherent design of this component causes it to be sensitive to
slectrostatic discharge (ESD). To prevent ESD-induced damage
and/or degradation, take normal ESD precautions when handling
his product.
>ee application note “ESD, Latchup and EMC" for more
nformation.

7.3 Warranty

SENSIRION AG makes no warranty, representation or guarantee
regarding the suitability of its product for any particular purpose,
nor does SENSIRION AG assume any liability arising out of the
application or use of any product or circuit and specifically
disclaims any and all liability, including without limitation
consequential or incidental damages. “Typical” parameters can
and do vary in different applications. All operating parameters,
including “Typical" must be validated for each customer
applications by customer's technical experts.

SENSIRION AG reserves the right, without further notice, to
change the product specifications and/or information in this
document and to improve reliability, functions and design.

Copyright® 2001-2003, SENSIRION AG.
All rights reserved.

1eadquarters and Sales Office

SENSIRION AG Phone: +41 (0)1 306 40 00
zggbihlstr. 14 Fax: +41(0)1 306 40 30
2.0. Box e-mail: info@sensirion.com
>H-8052 Ziirich http://www.sensirion.com/
>witzerland

Sensirion humidity sensors are available from:

find your local representative at:
www.sensirion.com/reps

/WW.Sensirion.com

v2.01 March 2003 9/9
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i #include <REGF51RC.H>

2 #include <intrins.h>

2 #include <math.h>

4 #include <stdio.h>

5 OIIICBiT

& shite = P376;

sbit rs = P3/7;

#define NUMBER_OF_DIGITS 16
unsigned int temp_no,rh_no,temp_f,rh_f:

]

void delay(unsigned int ms)
{

unsigned int x,a;

for (x=0;x<ms;x++)

{

for (a=0;a<230;a++);

b

b

void lcd_command(unsigned char com)
S

22 rs = 0;

e=1;
delay(10);
e=0;
delay(10);
¥

void lcd_clear()

2 lcd_command(1);
33 )

%
void led_origin()
{

lcd_command(2);

b

void lcd_init()

{

delay(100);
lcd_command(0x38);
lcd_command(0x38);
lcd_command(0x08);
lcd_command(0x06);
lcd_command(0x02);
lcd_command(0x01);
lcd_command(0x0C);

50}
void set_addr_lcd(unsigned char addr)
{

rs=0;

PO = addr;

PO = PO | 0x80;

e=1,

delay(10);

e=0;

delay(10);
b

void lcd_text(unsigned char text)
{

&5 rs=1;




57 e=1;
delay(2);
e=0;

delay(2);
b

‘& void led_puts(unsigned char addr, char *ptr)

A
75 set_addr_lcd(addr);

while(*ptr)
75 {
78 led_text(*ptr);
ptr++;
b

b

void _ultoa(unsigned long valuel, char* string, unsigned char radix)

{

unsigned char index;
char buffer[NUMBER_OF_DIGITS];
index = NUMBER_OF_DIGITS;

do
buffer[--index] = '0' + (valuel % radix);

if (buffer[index] > '¢") buffer[index] +="'A"-'¢" - 1;
valuel /= radix;
Jwhile (valuel != 0);

do

{

*string++ = buffer[index++1];

Jwhile (index < NUMBER_OF_DIGITS);
*string = 0;

}

void _Itoa(long value_l, char *string_l, unsigned char radix_|)
{

if (value_I < 0 && radix_| == 10)

{

*string_l++ = -

_ultoa(-value_|, string_1, radix_I);

by

else

_ultoa(value_}, string_l, radix_|);
)
)

void inttolcd(unsigned char posi, int value)

char buff[12];
_ltoa(value,&buff[0],10);
led_puts(posi,&buff[0]);

HITHTTTshed5/]]H]]]
typedef union

{‘unsigned-int'i;
float f;

} value;

enum {TEMP,HUMI};

i
o



sbit DATA= P170;
shit SCK = P1™M1;
shit led = P112;

unsigned char d = 0;
unsigned char p = 0;

#define noACK 0
#define ACK 1

#define MEASURE_TEMP 0x03
#define MEASURE_HUMI 0x05

void s_transstart(void)
{
DATA=1; SCK=0;
_hop_();
SCK=1;
_hop_();
DATA=0;
_hop_();
SCK=0;
_nop_();
_hop_();
_hop_();
SCK=1;
_hop_();
DATA=1;
_hop_();
SCK=0;
}

void s_connectionreset(void)
{
unsigned char i;
DATA=1; SCK=0;
for(i=0;i<9;i++)
{
SCK=1;
SCK=0;
)

s_transstart();

by

char s_write_byte(unsigned char value)

{

unsigned char i,error=0;

for (i=0x80;i>0;i/=2)

¢ if (i & value) DATA=1;
else DATA=0;
SCK=1;
_nhop_();_nop_();_nop_();
SCK=0;

b

DATA=1;
SCK=1;
error=DATA,;
SCK=0;
return. error;

¥

char's_read_byte(unsigned char ack)

{




unsigned char i,val=0;

DATA=1; //release DATA-line
for (i=0x80;i>0;i/=2) //shift bit for masking
{ SCK=1; //clk for SENSI-BUS
if (DATA) val=(val | i); //read bit
SCK=0;
b
DATA=!ack; //in case of "ack==1" pull down DATA-Line
SCK=1; //clk #9 for ack
_nop_();_nop_();_nop_(); //pulswith approx. 5 us
SCK=0;
DATA=1; //release DATA-line
return val;

char s_measure(unsigned char *p_value, unsigned char *p_checksum, unsigned char mode)

unsigned error=0;
unsigned int i;

s_transstart(); //transmission start

switch(mode){ //send command to sensor
case TEMP : error+=s_write_byte(MEASURE_TEMP); break;
case HUMI : error+=s_write_byte(MEASURE_HUMI); break;
default  : break;

b
for (i=0;i<65535;i++) if(DATA==0) break; //wait until sensor has finished the measurement
if(DATA) error+=1; // or timeout (~2 sec.) is reached

*(p_value) =s_read_byte(ACK); //read the first byte (MSB)
*(p_value+1)=s_read_byte(ACK); //read the second byte (LSB)
*p_checksum =s_read_byte(noACK); //read checksum

return error;

void init_uart()
/19600 bps @ 11.059 MHz

{
SCON = 0x52;
TMOD = 0x20;
TCON = 0x69;
TH1 = Oxfd;

}

void init_muti()
//9600 bps @ 11.059 MHz
{
SCON = OxF2;
PCON = PCON & Ox7F;
TMOD = 0x20;
TH1 = Oxfd;
TCON = TCON | 0x40; //set bit trl or tcon.6
)

/! //
// Initial register

/! //
void init()

{

TMOD = 0x20;

TH1 = 0xfd;

IE = 0x90;

TR1=1;

//SCON = 0x52;

b




void serial_sht() interrupt 4

{
unsigned int R_ID;

if(RI)

Popy Bl
-

o
14

RI=0;
R_ID = SBUF;
if((R_ID == 1)&(RB8 == 1))

{

// cd_puts(0x09,"Wait™);
SM2 = 0; //if ok, prompt to recieve data
//send data
SBUF = "&;
while(TI!=1)

{

b
TI=0;
SBUF = temp_no;
while(TI!=1)

{

b
TI=0;
SBUF = temp_f;
while(TT!=1)

{

b
TI=0;
SBUF = rh_no;
while(TI!=1)

{

b
TI=0;
SBUF = rh_f;
while(TI!'=1)

{

b
TI=0;
SBUF ='$';
while(TI!=1)

{

b
TI=0;
//send data
SM2 =1; //finish, back to start

void calc_sht15(float *p_humidity ,float *p_temperature)
{ const float C1=-4.0;

const float C2=+0.0405;

const float C3=-0.0000028;

const float T1=+0.01;

const float T2=+0.00008;

const float D3=-0.00000002;

float rh=*p_humidity;
float t=*p_temperature;
float rh_lin;

float rh_true;

float t. C;

int t's1;rh-s1;

t_C=(t*0.01)+(D3*(t-7000)*(t-7000))-40;
rh_lin=C3*rh*rh + C2*rh + C1;




rh_true=(t_C-25)*(T1+T2*rh)+rh_lin;
if(rh_true>100)rh_true=100;
if(rh_true<0.1)rh_true=0.1;
*p_temperature=t_C;
*p_humidity=rh_true;

temp_no =t C;
rh_no = rh_true;

inttoled (0x09,t_C);
inttolcd (0x49,rh_true);

t_sl=t_C*10;

t_s1 %=10;
rh_s1= rh_true*10;
rh_s1 %=10; -

temp_f = t_s1;
rh_f = rh_true;

inttolcd(0x0C,t_s1);

347 inttolcd(0x4C,rh_true);
A48 while(d==0)
240 {

{
for (p=0;p<=10;p++);

b
d=d+1;

by
b
T IMAING 11111711177

void main{)
{value humi_val,temp_val;
// float dew_point;
unsigned char error,checksum;
unsigned int i; .

rs = 0;

lcd_init();

[/init_uart();

//set initial Multiprocressor
init_mutiQ);

//set initial Multiprocressor

init();

s_connectionreset();

led_puts(0x00," Temp: . C7);

led_puts(0x40," Humi : . % ");

while(1)

{

led = 0;

error = 0;

error+=s_measure((unsigned char*) &humi_val.i,&checksum,HUMI);

error+=s_measure((unsigned char*) &temp_val.i,&checksum, TEMP);

if(error!=0) s_connectionreset();

else

{

humi_val.f=(float)humi_val.i;
temp_val.f=(float)temp_val.i;
calc_sht15(&humi_val.f,&temp_val.f);

b
for(i=0;i<40000;i++);




i DMUXA BIT P2.5
72 DMUXB BIT P2.6
3 GPH_CS2 BIT P2.7
4 GPH_CS1 BIT P3.4
5 E BIT P3.5 ;CS
& RW BIT P3.6 ;WR,RW,RW
7 RS BIT P3.7 ;OE,RS1,RS2
£ SDA BIT P3.2
BIT P3.3

SCL

iy g
L

; Define User Register

FLAG
12C_ACK

EQU O2FH ; User FLAG
BIT FLAG.0 ; Define 12C Acknowledge as bit

i
i
H

; Define User Register

LCD_ADDREQU 030H; For keep LCD Address
LCD_DATAEQU 031H; For keep LCD Data

LCD_PTR EQU 032H; For keep LCD 3 Cha.r Pointer
I2C_ADDR EQU 033H; For keep 12C Address

2z 12C_DATA EQU 034H; For keep I2C Data
22 SECONDS EQU 035H ; For keep Seconds
24 MINUTES EQU 036H ; For keep Minutes
2% HOURS EQU 037H; For keep Hours
26 DAY EQU 038H; For keep Day
27 DATE EQU 039H; For keep Date
% MONTH EQU 03AH; For keep Month
7% YEAR EQU 03BH; For keep Year
33 CONTROL EQU 03CH; For keep Control Byte
; BUHOURS EQU 03DH
BUSECONDS EQU O3EH
BUMINUTES EQU 03FH
BUDATE EQU 040H
%% BUMONTH EQU 041H
36 BUYEAR EQU 042H
%7 TEMP EQU 043H
% TEMP_f EQU 044H
RH EQU 045H
4% RH_f EQU 046H
43 HBIT EQU 047H
42 LBIT EQU 048H
4% BUTEMPLOG EQU 04CH
44  BURHLOG EQU 04DH
45 BUHOURLOG EQU 04EH
4t BUMINUTELOG EQU 04FH
47 BUDATELOG EQU 050H
48 BUMONTHLOG EQU 051H
}  BUYEARLOG EQU 052H
ST_SAMPLING EQU 053H
52 DAT EQU 054H
52 BCD EQU 055H
5% COUNT_X EQU 056H
5 COUNT_X_1 EQU 060H
BUDPH EQU 06AH
BUDPL EQU 06BH
PTEMP1 EQU 06CH
¢ PTEMP1_1 EQU 06DH
5% PRH1 EQU O6EH
0 PRH1_1 EQU 06FH
&1 PHOUR EQU 070H
PMINIT EQU ' 071H
PDATE EQU -072H
PMONTH EQU 073H

PYEAR EQU 074H



XTEMP EQU 076H
XTEMPF EQU 077H
XRH EQU 078H
XRHF EQU 079H
XHOUR EQU 07AH
XMINUTE EQU 07BH
XDATE EQU 049H
XMONTH EQU 04AH
XYEAR EQU 04BH
CTEMP EQU 07CH;COMPAIR TEMP TO XRAM
CTEMP_F EQU 07DH
NUBDPTR EQU 07EH ;COUNTOR FOR DPTR
COUNTGPH  EQU O7FH
KEEPDPH EQU 02CH ;KEEP DPH FOR TEMP AND RRH AND DATE
KEEPDPL EQU 02DH
TEMPLOG1EQU 057H
TEMPFLOG1  EQU 058H
RHLOG1 EQU 059H
RHFLOG1 EQU 05AH
5 HOURLOGI  EQU O0SBH
%5 MINUTELOG1  EQU O5CH
87 DATELOG1EQU 05DH

8% MONTHLOG1 EQU OSEH
% YEARLOG1EQU O5FH

90 NUBLOG EQU 20H
91 BUTEMPLOG2 EQU 021H
97  BUTEMPFLOG2 EQU 022H
93 BURHLOG2EQU 023H

94 BURHFLOG2  EQU 024H
BUHOURLOG2 EQU 025H
BUMINUTELOG2 EQU 026H
BUDATELOG2 EQU 027H
BUMONTHLOG2 EQU 028H
BUYEARLOG2 EQU 029H
GPHDPH EQU 02AH
GPHDPL EQU 02BH

SWIL BIT P1.0
SW2L BIT P1.1
SW3L BIT P1.2
Sw4L BIT P1.3
SWMENU BIT P1.4
SWUP BIT P1.5
SWDW BIT P1.6
SWEXT BIT P1.7

; Define 12C Slave Address

RTC_ID EQU 11010000B ; RTC Slave Address

7
; Main Program.

’

ORG 0000H ; Reset Vector

MOV PO, #00000000B ; Clear Databus
SETB SDA ; CLear I2C bus

SETBSCL

MAIN:
LCALL INIT_GPH
LCALL DELAY_1s
LCALL INIT_LCD ; Call LCD Initial subroutine
LCALL DELAY_1s
MOV 08H,#00H
MOV 09H, #00H
] MOV NUBDPTR, #00H
1A0 LCALL MAIN2




MOV CTEMP, #00H

MOV CTEMP_F, #00H

MOV BUDPH, #00H

MOV BUDPL, #00H

MOV NUBLOG, #00H

MOV COUNTGPH, #00H
PAGE1:

LCALL RTC_RD

SETB SWMENU

MOV BUHOURLOG,HOURS

MOV BUMINUTELOG,MINUTES

MOV BUDATELOG,DATE

MOV BUMONTHLOG,MONTH

MOV BUYEARLOG,YEAR
PAGE1_1:MOV LCD_ADDR, #81H

LCALL SET_ADDR_LCD

MOV LCD_DATA,BUDATELOG

LCALL BCD2LCD

MOV LCD_DATA, #'/"

LCALL WRCHAR_LCD

MOV LCD_DATA,BUMONTHLOG

LCALL BCD2LCD

MOV LCD_DATA, #'/"

LCALL WRCHAR_LCD

MOV LCD_DATA,BUYEARLOG

LCALL BCD2LCD

MOV LCD_ADDR, #8BH

LCALL SET_ADDR_LCD

MOV LCD_DATA,BUHOURLOG

LCALL BCD2LCD

MOV LCD_DATA,#"'

LCALL WRCHAR_LCD

MOV LCD_DATA,BUMINUTELOG

LCALL BCD2LCD
PAGE1_2:MOV LCD_ADDR, #0C2H

LCALL SET_ADDR_LCD

MOV LCD_DATA,#T'

LCALL WRCHAR_LCD

MOV LCD_DATA, #'¢'

LCALL WRCHAR_LCD

MOV LCD_DATA, #'m'

LCALL WRCHAR_LCD

MOV LCD_DATA, #'p'

LCALL WRCHAR_LCD

MOV LCD_DATA,#"’

LCALL WRCHAR_LCD

MOV LCD_DATA, #'="

LCALL WRCHAR_LCD

MOV LCD_DATA, TEMP

LCALL BCD2LCD

MOV LCD_DATA, #"'

LCALL WRCHAR_LCD

MOV LCD_DATA,TEMP! f

LCALL WRCHAR_LCD

MOV LCD_DATA,#'C’

LCALL WRCHAR_LCD



PAGE1_3:MQV LCD_ADDR, #92H
LCALL SET_ADDR_LCD

MOV LCD_DATA, #'%'
LCALL WRCHAR_LCD
MOV LCD_DATA,#'R'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'h'
LCALL WRCHAR_LCD
MOV LCD_DATA, #''
LCALL WRCHAR_LCD
MOV LCD_DATA, #'"'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'='
LCALL WRCHAR_LCD

MOV LCD_DATA,RH
LCALL BCD2LCD

MOV LCD_DATA, #'.
LCALL WRCHAR_LCD
MOV LCD_DATA,RH_f
LCALL WRCHAR_LCD
MOV LCD_DATA, #'%'
LCALL WRCHAR_LCD

e

SN N

PAGE1_4:MOV LCD_ADDR, #0D0OH
LCALL SET_ADDR_LCD

MOV LCD_DATA, #T
LCALL WRCHAR_LCD
MOV LCD_DATA, #'N'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'S'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'T'
LCALL WRCHAR_LCD
MOV LCD_DATA,#'R’
LCALL WRCHAR_LCD
MOV LCD_DATA, #'U'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'M'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'E'
LCALL WRCHAR_LCD
MOV LCD_DATA,#'N'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'T'
LCALL WRCHAR_LCD
MOV LCD DATA#'@'
LCALL WRCHAR_LCD
MOV LCD_DATA,#'K'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'M'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'T'
LCALL WRCHAR_LCD
MOV LCD_DATA,#'T'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'L
LCALL WRCHAR_LCD

JNB SWMENU,PAGE2
PUSHACC
MOV A,ST_SAMPLING




CINE A, #00H, pass_f

MOV A,SECONDS

ANL A,#00001111B

MOV ST_SAMPLING,A ;mov sec (2nd) to set the initial value of sampling

pass_f:  POP ACC ; ¥** Read SENSOR (start)
PUSHACC
MOV A,SECONDS
ANL A,#00001111B
CINE A,ST_SAMPLING,PASS_SAMP
LCALL SEND ;connect with Slave0
;LCALL  I2C_DELAY
LCALL RECIEVE ;connect with Slave0
MOV A, TEMP_F
SUBBA,CTEMP_F
CINE A, #00H,XRAMPAGE
CLR A
MOV A, TEMP
SUBBA,CTEMP
CINE A,#00H,XRAMPAGE

PASS_SAMP: POP ACC ; ***Read SENSOR (END)
LIMP PAGE1
PAGE2: INB SWMENU,PAGE2
LCALL LCD_CLR
LCALL CLRREGIS
LCALL MODE1_1

XRAMPAGE: PUSHACC
MOV CTEMP, TEMP
MOV CTEMP_F, TEMP_F
MOV R6,NUBDPTR
CINE R6,#00,XRAMPAGE2
MOV DPTR,#0000H
SIMP XRAMPAGE1

XRAMPAGE2: MOV DPH,BUDPH
MOV DPL,BUDPL

3¢ XRAMPAGE1:  LCALL DXRAM
301 CLR P3.5

MOV A, TEMP
MOVX @DPTR,A
INC DPTR

MOV A, TEMP_F
MOVX @DPTR,A

INC DPTR
MOV A,RH
MOVX @DPTR,A
INC DPTR

e
Toudn Lad

MOV ARH_F
MOVX @DPTR,A
INC DPTR

3 ogad el

MOV A,HOURS
MOVX @DPTR,A
INC DPTR

£V MOV A,MINUTES
MOVX @DPTR,A
INC DPTR




MOV A,DATE
MOVX @DPTR,A
INC DPTR

MOV A,MONTH
MOVX @DPTR,A
INC DPTR

MOV A, YEAR
MOVX @DPTR,A
INC DPTR

MOV BUDPH,DPH
MOV BUDPL,DPL
MOV NUBDPTR,#01H

241 INC COUNTGPH
347 POP ACC
43 LIJMP PAGE1
; SELECT MODE PAGE 2
MODE1:
MODE1_1:

MOV LCD_ADDR, #80H
LCALL  SET_ADDR_LCD
MOV LCD_DATA, #'L'
LCALL  WRCHAR_LCD
MOV LCD_DATA, #'0'
LCALL  WRCHAR_LCD
MOV LCD_DATA, #'g'
LCALL  WRCHAR_LCD
MOV LCD_DATA, #'("
LCALL  WRCHAR_LCD
MOV LCD_DATA, #T'
LCALL  WRCHAR_LCD
MOV LCD_DATA, #'¢'
LCALL  WRCHAR_LCD
MOV LCD_DATA, #'x’
LCALL  WRCHAR_LCD
MOV LCD_DATA, #'t
LCALL  WRCHAR_LCD
MOV LCD_DATA,#'"
LCALL  WRCHAR_LCD
MOV LCD_DATA, #'M'
LCALL  WRCHAR_LCD
MOV LCD_DATA, #'0'
LCALL  WRCHAR_LCD
MOV LCD_DATA, #'d'
LCALL  WRCHAR_LCD
MOV LCD_DATA, #'¢’
LCALL  WRCHAR_LCD
MOV LCD_DATA, #")’
LCALL  WRCHAR_LCD

MODE1_2: MOV LCD_ADDR, #0C0H

LCALL SET_ADDR_LCD
MOV LCD_DATA,#'G'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'r'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'a'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'p'
LCALL WRCHAR_LCD




MOV LCD_DATA, #'h'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'"
LCALL WRCHAR_LCD
MOV LCD_DATA, #'c'
LCALL WRCHAR_LCD
MOV LCD_DATA,#''
LCALL WRCHAR_LCD
MOV LCD_DATA,#'M'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'0'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'d'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'e'
LCALL WRCHAR_LCD

MODE1_3: MOV LCD_ADDR,#90H
LCALL SET_ADDR_LCD
MOV LCD_DATA, #'S'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'e'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'t'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'t'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'i'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'n’
LCALL WRCHAR_LCD
MOV LCD_DATA, #'g'
LCALL WRCHAR_LCD
MOV LCD_DATA,#'"'
LCALL WRCHAR_LCD
MOV LCD_DATA,#'"'
LCALL WRCHAR_LCD
MOV LCD_DATA,#''
LCALL WRCHAR_LCD
MOV LCD_DATA,#''
LCALL WRCHAR_LCD

MODE1_4: MOV LCD_ADDR, #0D0OH
LCALL SET_ADDR_LCD
MOV LCD_DATA,#'"
LCALL WRCHAR_LCD
MOV LCD_DATA,#''
LCALL WRCHAR_LCD
MOV LCD_DATA,#'"
LCALL WRCHAR_LCD
MOV LCD_DATA,#'"
LCALL WRCHAR_LCD
MOV LCD_DATA,#'"
LCALL WRCHAR_LCD
MOV LCD_DATA,#''
LCALL WRCHAR_LCD
MOV LCD_DATA,#'"
LCALL WRCHAR_LCD

MODECHECK: SETBSWIL
SETB SW2L
SETB SW3L
SETBSWEXT

INB SWI1L,PAGE3



JNB SW2L,APAGE4
JNB SW3L,APAGES
JNB SWEXT,REPAGE1
SJMP MODECHECK

APAGE4: INB SW2L,APAGE4
LCALL LCD_CLR
LCALL PAGE4

APAGES: JNB SW3L,APAGES
LCALL LCD_CLR
LCALL PAGES

REPAGE1: JNB SWEXT,REPAGE1
LCALL LCD_CLR
LCALL CLRREGIS
LCALL PAGE1

;PAGE 3 SHOW DATA LOGGER

PAGE3: INB

LCALL
LOG1: LCALL
LCALL

MOV
LCALL

MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL

MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL

MOV
LCALL

MOV
LCALL

MOV
LCALL

MOV
LCALL

MOV
LCALL

LOG2: MOV

SWIL,PAGE3
LCD_CLR

XRAMDATA
DELAY_10ms

LCD_ADDR, #80H
SET_ADDR_LCD

LCD_DATA,#'T'
WRCHAR_LCD
LCD_DATA,#10100101B
WRCHAR_LCD
LCD_DATA, #'C'
WRCHAR_LCD
LCD_DATA,#"'
WRCHAR_LCD

LCD_DATA, #'%'
WRCHAR_LCD
LCD_DATA,#R'
WRCHAR_LCD
LCD_DATA,#'h’
WRCHAR_LCD
LCD_DATA,#"’
WRCHAR_LCD

LCD_DATA,DATELOG1
BCD2LCD

LCD_DATA,#'/'
WRCHAR_LCD

LCD_DATA,MONTHLOG1
BCD2LCD

LCD_DATA,#'/'
WRCHAR_LCD

LCD_DATA,YEARLOG1
BCD2LCD

LCD_ADDR, #0COH



LOG3:

LCALL

MOV
LCALL

MOV
LCALL

MOV
LCALL

MOV
LCALL

MOV
LCALL

MOV
LCALL

MOV
LCALL

MOV
LCALL

MOV
LCALL

MOV
LCALL

MOV
LCALL

MOV
LCALL

LCALL
LCALL

MOV
LCALL

MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL

MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL

MOV
LCALL

SET_ADDR_LCD

LCD_DATA, TEMPLOG1 ;SHOW TEMP
BCD2LCD

LCD_DATA,#"'
WRCHAR_LCD

LCD_DATA, TEMPFLOG1
WRCHAR_LCD

LCD_DATA, #''
WRCHAR_LCD

LCD_DATA,RHLOG1
BCD2LCD

LCD_DATA, #"'
WRCHAR_LCD

LCD_DATA,RHFLOG1
WRCHAR_LCD

LCD_DATA, #"'
WRCHAR_LCD

LCD DATA.#'@'
WRCHAR_LCD

LCD_DATA,HOURLOG1
BCD2LCD

LCD_DATA, #"'
WRCHAR_LCD

LCD_DATA,MINUTELOG1
BCD2LCD

XRAMDATA3
DELAY_10ms

LCD_ADDR, #90H
SET_ADDR_LCD

LCD_DATA,#'T'
WRCHAR_LCD
LCD_DATA,#10100101B
WRCHAR_LCD
LCD_DATA, #'C'
WRCHAR_LCD
LCD_DATA, #"'
WRCHAR_LCD

LCD_DATA, #'%'
WRCHAR_LCD
LCD_DATA,#'R'
WRCHAR_LCD
LCD_DATA,#'h'
WRCHAR_LCD
LCD_DATA,#"'
WRCHAR_LCD

LCD_DATA,BUDATELOG2
BCDZLCD



MoV LCD_DATA,#'/'
LCALL WRCHAR_LCD
MoV LCD_DATA,BUMONTHLOG2
LCALL BCD2LCD
MOV LCD_DATA,#'/'
LCALL WRCHAR_LCD
MOV LCD_DATA,BUYEARLOG2
LCALL BCD2LCD
LOG4: MOV LCD_ADDR,#0D0OH
LCALL SET_ADDR_LCD
MOV LCD_DATA,BUTEMPLOG2 ;SHOW TEMP
LCALL BCD2LCD
MOV LCD_DATA,#"
LCALL WRCHAR_LCD
MOV LCD_DATA,BUTEMPFLOG2
LCALL WRCHAR_LCD
MOV LCD_DATA,#""'
LCALL WRCHAR_LCD
MOV LCD_DATA,BURHLOG2
LCALL BCD2LCD
MOV LCD_DATA,#".
LCALL WRCHAR_LCD
MOV LCD_DATA,BURHFLOG2
LCALL WRCHAR_LCD
MOV LCD_DATA,#'"’
LCALL WRCHAR_LCD
MOV LCD DATA.#'@'
LCALL WRCHAR_LCD
MOV LCD_DATA,BUHOURLOG2
LCALL BCD2LCD
MOV LCD_DATA, #"'
LCALL WRCHAR_LCD
MOV LCD_DATA,BUMINUTELOG2
LCALL BCD2LCD
CHECKLOG:SETB SWUP
SETB SWDW
SETB SWEXT
INB SWUP,LOGUP
INB SWDW,LOGDW
INB SWEXT,LMODE
SIMP CHECKLOG
LOGUP: "' INB SWUP,LOGUP
INC DPTR

LMP LOG1



LOGDW:

LMODE:

JNB SWDW,LOGDW
PUSHACC

MOV A,KEEPDPL
SUBBA, #12H

MOV DPL,A

MOV DPH,KEEPDPH

POP ACC
LIMP LOG1
JNB SWEXT,LMODE

MOV NUBLOG, #00H
LCALL LCD_CLR
LCALL CLRREGIS
LCALL MODE1

:SELECT MODE GRAPHIC PAGE 4

PAGE4:
GPH_1:

LOOP:

LEK4:

MOV LCD_ADDR, #80H
LCALL SET_ADDR_LCD

MOV LCD_DATA,#'G'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'r'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'a'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'p'
LCALL WRCHAR_LCD
MOV LCD_DATA, #''
LCALL WRCHAR_LCD
MOV LCD_DATA, #"'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'c'
LCALL WRCHAR_LCD

MOV LCD_DATA,#"'
LCALL WRCHAR_LCD

MOV LCD_DATA, #'M'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'o'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'d'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'e'
LCALL WRCHAR_LCD

Select BIT 00H

CLR SELECT

MOV A,#0B8H
LCALL WRITE_INSTR
MOV A,#40H

LCALL WRITE_INSTR

MOV DPTR, #LEX40
MOV R1,#7

MOV R2,#0

CLR A

MOV AR2

MOVC A,@A+DPTR
LCALL WRITE_DATA
INC R2
DINZR1,LEK4

:PAGE 0



LEKS:

MoV A, #4AH

LCALL WRITE_INSTR
MoV A,#111110008
LCALL WRITE_DATA

MOV R1,#53

MOV A,#00001000B
LCALL WRITE_DATA
DINZR1,LOOP_1

MOV A,#0B9H
LCALL WRITE_INSTR
MOV A, #4AH

LCALL WRITE_INSTR
Mov A#11111111B
LCALL WRITE_DATA

MOV A,#0BAH
LCALL WRITE_INSTR
MOV A, #40H

LCALL WRITE_INSTR

MOV DPTR,#LEX20

MOV R1,#7
MOV R2,#0
CLR A
MOV AR2

MOVC A,@A+DPTR
LCALL WRITE_DATA
INC R2
DINZR1,LEK2

MOV A, #4AH

LCALL WRITE_INSTR
MOV A#11111111B
LCALL WRITE_DATA

MOV R3,#53

MOV A,#00000000B
LCALL WRITE_DATA
DINZ R3,LOOP_2

MOV A,#0BBH

LCALL WRITE_INSTR
MOV A,#4AH

LCALL WRITE_INSTR
MOV A,#10000001B
LCALL WRITE_DATA

MOV R1,#53

MOV A,#10000001B
LCALL WRITE_DATA
DINZR1,LOOP7

MOV A,#0BCH
LCALL WRITE_INSTR
Mov A,#40H

LCALL WRITE_INSTR

MOV DPTR;#LEX80
MoV R1,#7

MoV R2,#0

CLR A

;Y ADDRESS = 10

;PAGE 1

;PAGE 2

;PAGE 4

;PAGE 3



MOV AR2

MOVC  A@A+DPTR
LCALL  WRITE_DATA
INC R2
DINZR1,LEKS

MOV A,#4AH

LCALL WRITE_INSTR
MOV A#11111111B
LCALL WRITE_DATA

MOV R1,#53
LOOP_3: MOV A,#00000000B

LCALL WRITE_DATA

DINZR1,LOOP_3

MOV A,#0BDH ;PAGES
LCALL WRITE_INSTR

MOV A,#4AH

LCALL WRITE_INSTR

MOV A,#11111111B

LCALL WRITE_DATA

MOV A,#0BEH ;PAGE 6
LCALL WRITE_INSTR

MOV A,#40H

LCALL WRITE_INSTR

MOV DPTR, #LEX60
MOV R1,#7
MOV R2,#0

LEK6:  CLR A
MOV AR2
MOVC  A.@A+DPTR
LCALL  WRITE_DATA
INC R2
DINZ R1,LEK6

MOV A,#4AH

LCALL WRITE_INSTR
MOV A,#00011111B
LCALL WRITE_DATA

MOV R3,#53
LOOP1_1:MOV A,#00010000B

LCALL WRITE_DATA

DINZR3,LO0P1_1

SETB SELECT

MOV A,#0B8H ;PAGE 0 CS2=1
LCALL WRITE_INSTR

MOV A,#40H

LCALL WRITE_INSTR

MOV R1,#17
LOOPCS2_1: MOV A,#00001000B

LCALL WRITE_DATA

DINZR1,LOOPCS2_1

MOV'A;#11111000B
LCALL WRITE_DATA

MOV A,#0B9H ;PAGE 1 CS2=1



LCALL WRITE_INSTR
MOV A, #51H

LCALL WRITE_INSTR
MOV A,#11111111B
LCALL WRITE_DATA

MOV A,#0BAH ;PAGE 2
LCALL WRITE_INSTR
MOV A,#40H
LCALL WRITE_INSTR
MOV R1,#17
LOOPCS2_2: MOV A,#00000000B
LCALL WRITE_DATA
DINZR1,LOOPCS2_2
MOV A,#11111111B
LCALL WRITE_DATA

MOV A,#0BAH
LCALL WRITE_INSTR
MOV A,#63H ;POSITION 35
LCALL WRITE_INSTR
MOV DPTR, #CHART
MOV R1,#15
MOV R2,#0
TEMPERATURE: CLR A
MOV AR2

MOVC A,@A+DPTR
LCALL WRITE_DATA

INC R2
DINZR1,TEMPERATURE
MOV A,#0BBH ;PAGE 3

LCALL WRITE_INSTR

MOV A,#40H

LCALL WRITE_INSTR

MOV R1,#18
LOOP8: MOV A,#10000001B

LCALL WRITE_DATA

DIJNZR1,LOOP8

MOV A,#0BCH ;PAGE 4
LCALL WRITE_INSTR
MOV A, #40H
LCALL WRITE_INSTR
MOV R1,#17
LOOPCS2_3: MOV A,#00000000B
LCALL WRITE_DATA
DINZR1,LOOPCS2_3

MOV A #11111111B
LCALL WRITE_DATA

MOV A,#0BDH ;PAGE 5
LCALL WRITE_INSTR

MOV A, #51H

LCALL WRITE_INSTR

MOV A#11111111B

LCALL WRITE_DATA

MOV A,#0BEH ;PAGE 6
LCALL "~/ ©' WRITE_INSTR

MOV A, #40H

LCALL * * WRITE INSTR

MOV R1,#17




LOOPCS2_4: MOV A,#00010000B
LCALL WRITE_DATA
DINZR1,LOOPCS2_4

MOV A,#00011111B
LCALL WRITE_DATA

MOV A,#63H ;POSITION 35
LCALL  WRITE_INSTR
MOV DPTR, #CHARRH
MOV R1,#15
MOV R2,#0

HUMI:  CLR A
MOV A,R2
MOVC  A,@A+DPTR
LCALL  WRITE_DATA
INC R2
DINZ R1,HUMI

CLR SELECT
LCALL CLRREGIS
MOV R7,COUNTGPH
PLOT: MOV R5,#4BH ;COUNTOR FOT X AXIS
MOV DPTR,#0009H
GRAPH:  LCALL MOVOUTPLOT
LCALL CHECKTEMP
LCALL CMPTEMP

LCALL CHECKRH
LCALL CMPRH

INC R5
DEC R7
CINE R7,#00H,GRAPH

MOV DPTR,#0000H
LCALL CLRREGIS

MOV COUNT_X_1,#4AH
MOV DPTR,#0009H

CHARPLOT:
LCALL XRAMCHAR
CLR SELECT
MOV A,#0BBH ;PAGE3

LCALL WRITE_INSTR
MOV A,COUNT_X_1
LCALL WRITE_DATA
MOV A,#10011001B
LCALL WRITE_DATA

MOV A,#0BFH ;PAGE 7
LCALL WRITE_INSTR

MOV A,#54H

LCALL WRITE_INSTR

MOV BCD,XHOUR ;WRITE HOUR
LCALL BCD2GPH

LCALL PLOTPOINT1

MOV BCD,XMINUTE
LCALL BCD2GPH

SETB SELECT



G756 LCALL CLRREGIS

MOV A,#0B9H ;PAGE 1
LCALL WRITE_INSTR

MOV A,#63H

LCALL WRITE_INSTR

MOV BCD,XTEMP
LCALL BCD2GPH
LCALL PLOTPOINT2
MOV AXTEMPF
LCALL BCD2GPH

MOV A,#0BDH ;PAGE 5
LCALL WRITE_INSTR

MOV A, #63H

LCALL WRITE_INSTR

MOV BCD,XRH
LCALL BCD2GPH
LCALL PLOTPOINT2
MOV BCD,XRHF
LCALL BCD2GPH

MOV A,#0BFH ;PAGE 7
LCALL WRITE_INSTR

MOV A,#40H

LCALL WRITE_INSTR

St B B

MOV BCD,XDATE
LCALL BCD2GPH
LCALL PLOTE

MOV BCD,XMONTH
LCALL BCD2GPH
LCALL PLOTE

MOV BCD,XYEAR
LCALL BCD2GPH

CHESKGPH: SETB SWEXT

SETB SWUP
INB SWUP,FWXRAM
INB SWEXT,EXGPH
SIMP CHESKGPH

LOOP_a: AIMPLOOP_a

FWXRAM: INB SWUP,FWXRAM
INC COUNT_X_1
MOV DPH,GPHDPH
MOV DPL,GPHDPL
LIMP CHARPLOT

EXGPH: INB SWEXT,EXGPH

LCALL CLR_DISP
LCALL CLRREGIS
LCALL MODE1

Cir_Disp: cr  Select ; for selection of cs1

call Init_LcdGPH ; Initialise cs1

call Page Sel ; ‘Clears.all pages of cs1
setb ' Select ; for selection of cs2

call -Init_LcdGPH ; Initialise ¢s2

call' Page_Sel ; Clears all pages of cs2

cr Select



Page_Sel:
pag_sell:

next:

Init_LcdGPH:

WIlnstr:

Write_Data:

Cs_2a:

WhData:

ret

mov 5, #0b8h ; X address counter at First Page

mov a, r5
call Write_Instr
mov a, #40h ; Y address counter at First Column
call Write_Instr
mov a, #00h ; To be cleared
mov rl, #64
call Write_Data
dec r1
¢jne rl, #00,next ; Clear all columns in one page
inc 5
¢jne r5,#0c0h, pag_sell ; Loop for clearing all pages
ret
mov a, #3eh ; Display off
call Write_Instr
mov r7, Offh
djnz r7, $
mov a, #3fh ; Display on
call Write_Instr
mov r7, #0ffh
djinz r7, $
mov a, #0cOh
call Write_Instr
mov a, #40h ; Y address counter at First column
call Write_Instr
mov a, #0b8h ; X address counter at Starting point
call Write_Instr
ret
LCALL DGPH
ib Select, Cs_2
clr P2.7
setb P3.4 ;Chip select cs1 enabled
jmp WIinstr
clr P3.4
setb P2.7 ;Chip select cs2 enabled
nop
mov r0, #10
dinz r0, $
cdr RW ;Write mode selected
cdr RS ;Instruction mode selected
mov PQ, acc ;Place Instruction on bus
setb E ;Enable High
nop
cr E ;Enable Low
nop
cr P34 ;put ¢sl in non select mode
cdr P27 ;put ¢s2 in non select mode
LCALL DCLR
ret
LCALL DGPH
jb Select,Cs_2a
cr P2.7
setb P3.4 ;Chip select cs1 enabled
jmp WData
clr P3.4
seth 1 P217 ;Chiprselect’cs2/enabled
nop

mov ro, #10



djnz r0, $
cr RW ;Write mode selected
setb RS ;Data mode selected
mov PO,a ;Place data on bus
setb E ;Enable High
nop
adr E ;Enable Low
nop
dr P34 ;put ¢s1 in non select mode
dr P27 ;put ¢s2 in non select mode
LCALL DCLR
ret
Dly150mS: mov r7, #60h
di: mov r0, #0ffh
dinz r0, $
dinz r0, $
djnz r7, di
ret
HEX2GPH: PUSHACC
PUSHB
MOV A,BCD
MOV B,#5
MUL AB
LCALL LABEL1
POP B
POP ACC
RET
BCD2GPH: PUSHACC
PUSHB
MOV A,BCD
MOV DAT,A
ANL A,#11110000B
SWAP A
MOV B,#5
MUL AB
LCALL LABEL1
MOV A,DAT
ANL A,#00001111B
MOV B,#5
MUL AB
LCALL LABEL1
POP B
POP ACC
RET
LABEL1:
MOV DPTR,#NUMBERO
MOV R1,A
MOV R5,#5
CLR A
LABEL_11: MOV AR1
MOVC A,@A+DPTR
LCALL WRITE_DATA
INC R1
DINZR5,LABEL_11
RET
PLOTE: MOV DPTR;#POINT1
MOV R6,#5
MoV R5,0
MOV A,R5



PLOT2:

CMPTEMP:

NEXT21:

NEXT22:

NEXT23:

NEXT24:

NEXT25:

NEXT26:

MOVC
LCALL
INC R5

DINZR6,PLOT2

RET

CLR A

MoV R3,PTEMP1
CINE R3,#20,NEXT21
MOV A,#0BAH
LCALL WRITE_INSTR
MOV AR5

LCALL WRITE_INSTR
MOV A,#10000000B
LCALL WRITE_DATA
RET

CINE R3,#21,NEXT22
MOV A,#0BAH

LCALL WRITE_INSTR
MOV A,R5

LCALL WRITE_INSTR
MOV A,#01000000B
LCALL WRITE_DATA
RET

CINE R3,#22,NEXT23 ;22
MOV A,#0BAH

LCALL WRITE_INSTR
MOV AR5

LCALL WRITE_INSTR
MOV A,#00100000B
LCALL WRITE_DATA
RET

CINE R3,#23,NEXT24
MOV A,#0BAH

LCALL WRITE_INSTR
MOV A,R5

LCALL WRITE_INSTR
MOV A,#00010000B
LCALL WRITE_DATA
RET

CINE R3,#24,NEXT25
MOV A,#0BAH

LCALL WRITE_INSTR
MOV A,R5

LCALL WRITE_INSTR
MOV A,#00001000B
LCALL WRITE_DATA
RET

CINE R3,#25,NEXT26
MOV A,#0BAH

LCALL  WRITE_INSTR
MOV A,R5

LCALL  WRITE_INSTR
MOV: A, #00000100B
LCALL - WRITE_DATA
RET

A,@A+DPTR
WRITE_DATA

;PLOT /

; 20

; Y ADDRESS

; Y ADDRESS

;23

;'Y ADDRESS

;24

; Y ADDRESS

;25

; Y ADDRESS

;COMPARE TEMP TO PLOT



NEXT27:

NEXT28:

NEXT29:

NEXT30:

NEXT31:

NEXT32:

NEXT33:

CINE R3,#26,NEXT27
MOV A, #0BAH
LCALL  WRITE_INSTR
MOV AR5

LCALL  WRITE_INSTR
MOV A,#00000010B
LCALL  WRITE_DATA
RET

CINE R3,#27,NEXT28
MOV A, #0BAH
LCALL  WRITE_INSTR
MOV AR5

LCALL  WRITE_INSTR
MOV A,#00000001B
LCALL  WRITE_DATA
RET

CINE R3,#28,NEXT29
MOV A,#0BSH
LCALL WRITE_INSTR
MOV AR5

LCALL WRITE_INSTR
MOV A,#10000000B
LCALL WRITE_DATA
RET

CINE R3,#29,NEXT30
MOV A, #0BSH
LCALL WRITE_INSTR
MOV AR5

LCALL WRITE_INSTR
MOV A,#01000000B
LCALL WRITE_DATA
RET

CINE R3,#30,NEXT31
MOV A,#0B9H
LCALL  WRITE_INSTR
MOV AR5

LCALL  WRITE_INSTR
MOV A,#001000008B
LCALL  WRITE_DATA
RET

CINE R3,#31,NEXT32
MoV A,#0BSH
LCALL WRITE_INSTR
MOV AR5

LCALL WRITE_INSTR
MOV A,#00010000B
LCALL WRITE_DATA
RET

CINE R3,#32,NEXT33
MOV A,#0BSH
LCALL WRITE_INSTR
MOV AR5

LCALL WRITE_INSTR
MOV A,#00001000B
LCALL WRITE_DATA
RET

CINE'R3,#33,NEXT34
MOV A,#0B9H

;29

;33

;26

;'Y ADDRESS

;27

; Y ADDRESS

;28

; Y ADDRESS

;'Y ADDRESS

;30

; Y ADDRESS

;'Y ADDRESS

;32

;'Y ADDRESS



B bl

NEXT34:

NEXT35:

NEXT36:

NEXT37:

NEXT38:

NEXT36:

NEXT40:

LCALL
MOV AR5
LCALL  WRITE_INSTR
MOV A,#00000100B
LCALL  WRITE_DATA
RET

WRITE_INSTR

CINE R3,#34,NEXT35
MOV A,#0B9H

LCALL  WRITE_INSTR
MOV AR5

LCALL  WRITE_INSTR
MOV A,#00000010B
LCALL  WRITE_DATA
RET

CINE R3,#35,NEXT36
MOV A, #0B9H

LCALL  WRITE_INSTR
MOV AR5

LCALL  WRITE_INSTR
MOV A,#00000001B
LCALL  WRITE_DATA
RET

CINE R3,#36,NEXT37
MOV A, #0B8H

LCALL  WRITE_INSTR
MOV AR5

LCALL  WRITE_INSTR
MOV A, #10001000B
LCALL  WRITE_DATA
RET

CINE R3,#37,NEXT38
MOV A, #0B8H

LCALL  WRITE_INSTR
MOV AR5

LCALL  WRITE_INSTR
MOV A,#010010008
LCALL  WRITE_DATA
RET

CINE R3,#38,NEXT39
MOV A, #0B8H

LCALL  WRITE_INSTR
MOV AR5

LCALL  WRITE_INSTR
MOV A,#00101000B
LCALL  WRITE_DATA
RET

CINE R3,#39,NEXT40
MOV A,#0B8H

LCALL  WRITE_INSTR
MOV AR5

LCALL  WRITE_INSTR
MOV A,#00011000B
LCALL  WRITE_DATA
RET

CINE R3,#40,NEXT41
MOV ‘A, #0B8H

LCALL *'" ‘WRITE_INSTR
MOV A,R5

: Y ADDRESS

;34

: Y ADDRESS

;35

;'Y ADDRESS

;36

; Y ADDRESS

;37

; Y ADDRESS

;38

: Y ADDRESS

;39

; Y ADDRESS

;40

;'Y ADDRESS



NEXT41:

CMPRH:

NEXT41_1:

NEXT42:

NEXT43:

NEXT44:

NEXT45:

NEXT46:

NEXT47:

NEXT48:

NEXT49:

NEXTS0:

NEXT51:

NEXT52:

NEXT53:

LCALL WRITE_INSTR
MOV A,#00001000B
LCALL WRITE_DATA
RET

NOP

RET

MOV R2,PRH1
MOV AR2

CINE A,#40,NEXT41_1
NOP

RET

CINE R2,#41,NEXT42
NOP
RET

CINE R2,#42,NEXT43
NOP
RET

CINE R2,#43,NEXT44
NOP
RET

CINE R2,#44,NEXT45
NOP
RET

CINE R2,#45,NEXT46
NOP
RET

CINE R2,#46,NEXT47
NOP
RET

CINE R2,#47,NEXT48
NOP
RET

CINE R2,#48,NEXT49
NOP
RET

CINE R2,#49,NEXT50
NOP
RET

CINE R2,#50,NEXT51
NOP
RET

CINE R2,#51,NEXT52
NOP
RET

CINE R2,#52,NEXT53
NOP
RET

CINE:R2,#53,NEXT54
NOP
RET

;COMPARE RH TO PLOT



NEXT54:
CINE R2,#54,NEXT55
NOP
RET
NEXTS55:
CINE R2,#55,NEXT56
NOP
RET
NEXTS56:
CINE R2,#56,NEXT57
NOP
RET
NEXT57:
CINE R2, #57,NEXT58
NOP
RET
NEXTS5S8:
CINE R2,#58,NEXT59
NOP
RET
NEXT59:
CINE R2,#59,NEXT60
NOP
RET
NEXT60:
CINE R2,#60,NEXT61
NOP
RET
NEXT61:
CINE R2,#61,NEXT62
MOV A, #0BEH
LCALL  WRITE_INSTR
MOV AR5 : Y ADDRESS
LCALL  WRITE_INSTR
MOV A,#00010100B
LCALL  WRITE_DATA
RET
NEXT62:
CINE R2,#62,NEXT63 162
MOV A, #0BEH
LCALL  WRITE_INSTR
MOV AR5 ;'Y ADDRESS
LCALL  WRITE_INSTR
MOV A,#00010010B
LCALL  WRITE_DATA
RET
NEXT63:
CINE R2,#63,NEXT64 ;63
MOV A, #0BEH
LCALL  WRITE_INSTR
MOV AR5 ;'Y ADDRESS
LCALL  WRITE_INSTR
MOV A,#00010001B
LCALL  WRITE_DATA
RET
NEXT64:
CINE R2,#64,NEXT65 164
MOV A, #0BDH
LCALL  WRITE_INSTR
MOV AR5 : Y ADDRESS
LCALL  WRITE_INSTR
MOV A,#10000000B
LCALL - WRITE_DATA
RET

1485 NEXT65:



1504 NEXT66:

NEXT67:

NEXT68:

NEXT69:

NEXT70:

NEXT71:

NEXT72:

CINE R2,#65,NEXT66

MOV A,#0BDH
LCALL  WRITE_INSTR
MOV AR5

LCALL  WRITE_INSTR
MOV A,#01000000B
LCALL  WRITE_DATA
RET

CINE R2,#66,NEXT67
MOV A,#0BDH
LCALL  WRITE_INSTR
MOV AR5

LCALL  WRITE_INSTR
MOV A,#00100000B
LCALL  WRITE_DATA
RET

CINE R2,#67,NEXT68
MOV A,#0BDH
LCALL  WRITE_INSTR
MOV AR5

LCALL  WRITE_INSTR
MOV A,#00010000B
LCALL  WRITE_DATA
RET

CINE R2, #68,NEXT69
MOV A, #0BDH
LCALL  WRITE_INSTR
MOV AR5

LCALL  WRITE_INSTR
MOV A,#00001000B
LCALL  WRITE_DATA
RET

CINE R2,#69,NEXT70
MOV A,#0BDH
LCALL  WRITE_INSTR
MOV AR5

LCALL  WRITE_INSTR
MOV A,#000001008
LCALL  WRITE_DATA
RET

CINE R2,#70,NEXT71
MOV A,#0BDH
LCALL  WRITE_INSTR
MOV AR5

LCALL  WRITE_INSTR
MOV A,#000000108
LCALL  WRITE_DATA
RET

CINE R2,#71,NEXT72
MOV A, #0BDH
LCALL  WRITE_INSTR
MOV AR5

LCALL  WRITE_INSTR
MOV A,#000000018
LCALL ~ WRITE_DATA
RET

GINER2,#72,NEXT73
MOV A,#0BCH

;65

: Y ADDRESS

; Y ADDRESS

: Y ADDRESS

; Y ADDRESS

;69

; Y ADDRESS

;70

: Y ADDRESS

;71

: Y ADDRESS

372



[ I

NEXT73:

NEXT74:

NEXT75:

NEXT76:

NEXT77:

NEXT78:

NEXT79:

LCALL  WRITE_INSTR
MOV AR5

LCALL  WRITE_INSTR
MOV A,#10000000B
LCALL  WRITE_DATA
RET

CINE R2,#73,NEXT74
MOV A, #0BCH
LCALL  WRITE_INSTR
MOV AR5

LCALL  WRITE_INSTR
MOV A,#01000000B
LCALL  WRITE_DATA
RET

CINE R2,#74,NEXT75
MOV A,#0BCH
LCALL  WRITE_INSTR
MOV AR5

LCALL  WRITE_INSTR
MOV A,#00100000B
LCALL  WRITE_DATA
RET

CINE R2,#75,NEXT76
MOV A,#0BCH
LCALL  WRITE_INSTR
MOV AR5

LCALL  WRITE_INSTR
MOV A,#00010000B
LCALL  WRITE_DATA
RET

CINE R2,#76,NEXT77
MOV A, #0BCH
LCALL  WRITE_INSTR
MOV AR5

LCALL  WRITE_INSTR
MOV A,#00001000B
LCALL  WRITE_DATA
RET

CINE R2,#77,NEXT78
MOV A, #0BCH
LCALL  WRITE_INSTR
MOV AR5

LCALL  WRITE_INSTR
MOV A,#00000100B
LCALL  WRITE_DATA
RET

CINE R2,#78,NEXT79
MOV A,#0BCH
LCALL  WRITE_INSTR
MOV AR5

LCALL  WRITE_INSTR
MOV A,#000000108
LCALL  WRITE_DATA
RET

CINE R2,#79;NEXT80
MOV A, #0BCH
LCALL'" " "WRITE 'INSTR
MOV AR5

; Y ADDRESS

;73

;'Y ADDRESS

;74

; Y ADDRESS

;75

; Y ADDRESS

: Y ADDRESS

: Y ADDRESS

;78

: Y ADDRESS

;79

;Y ADDRESS



LCALL WRITE_INSTR
MOV A,#00000001B
LCALL WRITE_DATA

RET
NEXT80:
CINE R2,#80,NEXT80_1
NOP
RET
NEXT80_1:
NOP
RET
CHECKTEMP:
PUSHACC ;CHECK TEMP VALUE >=5 OR <=5
PUSHB
MOV A,PTEMP1_1
MOV B,#5
CINE A,B,GOTEMP
GOTEMP: JC TEMPUP
TEMPDOWN: CLR A ;COMEPAIR TEMP < 5 UP TEMP
CLR C
POP B
POP ACC
RET
TEMPUP: MOV A,PTEMP1 ;COMEPAIR TEMP >= 5DOWN TEMP
ADD A #1
MOV PTEMP1,A
CLR C
CLR A
RET
CHECKRH:PUSH ACC
PUSHB
MOV A,PRH1_1
MOV B,#5
CINE A,B,GORH
GORH: JC RHUP
RHDOWN: CLR C ;COMEPAIR RH < 5 UP RH
CLR A
POP B
POP ACC
RET
RHUP: MOV R2,PRH1 ;COMEPAIR RH >= 5DOWN RH
INC -R2
MOV PRH1,R2
POP B
POP ACC
RET
MOVOUTPLOT: PUSHACC ;get data from xram to plot
LCALL DXRAM
CLR P3.5
MOVX A,@DPTR
MOV R2,A
LCALL BCD2DEC
MOV PTEMP1,R2
INC DPTR

MOVX A,@DPTR
MOV PTEMP1_1,A




INC DPTR

MOVX A, @DPTR
MOV R2,A
LCALL BCD2DEC
MOV PRH1,R2
INC DPTR

MOVX A,@DPTR
MOV PRH1_1,A
INC DPTR

MOVX A, @DPTR
MOV PHOUR A
INC DPTR

MOVX A,@DPTR
MOV PMINIT A
INC DPTR

MOVX A,@DPTR
MOV PDATE,A
INC DPTR

MOVX A, @DPTR
MOV PMONTH,A
INC DPTR

MOVX A,@DPTR
MOV PYEAR,A

INC DPTR
POP ACC
RET

I

CHARRH:
db  20h, 14h, 08h, 24h, 02h A
db  7fh, 09h, 19h, 29h, 46h ; 'R
db  7fh, 08h, 08h, 08h, 7fh i 'H

CHART:
db  01h, 01h, 7fh, 01h, 01h ;T
db  Oh, 6h, 9h, 6h, Oh ;o'
db  3eh, 41h, 41h, 41h, 22h ;'C

NUMBERO: db  3eh, 51h, 49h, 45h, 3eh ;0
db  00h, 42h, 7th, 40h, 00h ;1
db  42h, 61h, 51h, 49h, 46h ;2
db  21h, 41h, 45h, 4bh, 31h ;'3
db  18h, 14h, 12h, 7fh, 10h ;4
db  27h, 45h, 45h, 45h, 39h ;'S
db  3ch, 4ah, 49h, 49h, 30h ;6
db  01h, 71h, 0Sh, 05h, 03h ;7
db  36h, 49h, 49h, 49h, 36h ;'8
db  06h, 49h, 49h, 29h, 1eh ;9

POINT: db . 00h, 14h, 14h, 00h, 00h Y
POINT1: db!\714H,4H,4H,14h,14h A
POINT2: db- ~00h, 60h, 60h, 00h, 00h L

s

LEXO: DB 1FH,11H,1FH ;0



LEX1: DB  10H,0F8H,0H i1

LEX2: DB 1DH,15H,17H 2

LEX3: DB OA8H,0A8H,0FSH i3
LEX4: DB 7H,4H,1FH 4

LEXS: DB  OB8H,0A8H,0E8H :5
LEX6: DB  OF8H,0A8H,0E8H :6
LEX7: DB 0C8H,28H,18H 17

LEXS: DB  1FH,15H,1FH :8

LEXO: DB  OB8H,0A8H,0FSH :9
LEX20: DB OE8H,0A8H,0B8H,0H,0F8H,88H,0F8H
LEX40: DB  7H,4H,1FH,0H,1FH,11H,1FH

LEX80: DB  1FH,15H,1FH,0H,1FH,11H,1FH
LEX60: DB  OF8H,0A8H,0E8H,0H,0F8H,88H,0F8H

'SELECT MODE SETTING PAGE 5

SDMY2MODE: INB SWEXT,SDMY2MODE
LCALL LCD_CLR

PAGES:

PAGESET5_1: MOV LCD_ADDR,#80H
LCALL SET_ADDR_LCD

MOV LCD_DATA, #'S'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'¢'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'t'
LCALL WRCHAR_LCD
MOV LCD_DATA,#"’
LCALL WRCHAR_LCD
MOV LCD_DATA,#'D’
LCALL WRCHAR_LCD
MOV LCD_DATA, #'a'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'t'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'e'
LCALL WRCHAR_LCD

PAGESET5_2: MOV LCD_ADDR,#0C0H
LCALL SET_ADDR_LCD

MOV LCD_DATA,#'S'
LCALL WRCHAR_LCD
Mov LCD_DATA, #'e'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'t'
LCALL WRCHAR_LCD
[0)Y) LCD_DATA,#''
LCALL WRCHAR_LCD
MOV LCD_DATA, #T'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'i'
LCALL WRCHAR_LCD
[0)Y) LCD_DATA,#'m'
LCALL WRCHAR_LCD
[0 LCD_DATA, #'¢'
LCALL WRCHAR_LCD

PAGESET5_3: MOV LCD_ADDR,#90H
LCALL SET_ADDRULCD

MOV LCD_DATA, #'R’
LCALL WRCHAR_LCD

;1DH,15H,17H,0H, 1F



MOV LCD_DATA, #'¢'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'s'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'e'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'t'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'"
LCALL WRCHAR_LCD
MOV LCD_DATA, #'L'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'0'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'g'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'g'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'e'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'r'
LCALL WRCHAR_LCD

CHECKPAGESET: SETBSWIL
SETB SW2L
SETB SW3L
SETBSWEXT

INB SWI1L,ASDMY

INB SW2L,ATIME

INB SW3L,ARESET

INB SWEXT,JSET2MODE

SIMP CHECKPAGESET

JSET2MODE: LCALL LCD_CLR
UMP MODE1

ASDMY: INB SWEXT,ASDMY
LCALL LCD_CLR
UMP SDMY

ATIME: INB SW2L,ATIME
LCALL LCD_CLR
UMP TMS

ARESET: INB SWEXT ,ARESET
LCALL LCD_CLR
UMP BRESET

;SETUP FOR DATE MONTH YEAR

’

SDMY: MOV BUDATE,DATE
MOV BUMONTH,MONTH
MOV BUYEAR,YEAR

MOV R2,BUDATE
MOV R3,BUMONTH
MOV R4,BUYEAR

SDMY1: MOV LCD_ADDR;#81H
LCALL SETADDR-LCD




MOV LCD_DATA,#'D' ;WRITE DATE
LCALL WRCHAR_LCD
MOV LCD_DATA, #'a'
LCALL WRCHAR_LCD
MOV LCD_DATA,#'t'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'e'
LCALL WRCHAR_LCD
MOV LCD_DATA,#''
LCALL WRCHAR_LCD
MOV LCD_DATA,#''
LCALL WRCHAR_LCD

MOV LCD_DATA,R2

LCALL BCD2LCD
SDMY2: MOV LCD_ADDR, #0C1H
LCALL SET_ADDR_LCD
MOV LCD_DATA,#'M' ;WRITE MONTH

LCALL WRCHAR_LCD
MOV LCD_DATA,#'0'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'n'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'t'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'h'
LCALL WRCHAR_LCD
MOV LCD_DATA,#"'
LCALL WRCHAR_LCD

MOV LCD_DATA,R3

LCALL BCD2LCD
SDMY3: MOV LCD_ADDR, #91H
LCALL SET_ADDR_LCD
MOV LCD_DATA, #'Y' ;WRITE YEAR
LCALL WRCHAR_LCD
MOV LCD_DATA, #'e'

LCALL WRCHAR_LCD
MOV LCD_DATA, #'a'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'r'
LCALL WRCHAR_LCD
MOV LCD_DATA,#"'
LCALL WRCHAR_LCD
MOV LCD_DATA,#''
LCALL WRCHAR_LCD

MOV LCD_DATA,R4

LCALL BCD2LCD
SDMY4: MOV LCD_ADDR,#0D1H
LCALL SET_ADDR_LCD

MOV LCD_DATA,#'S' ;WRITE SAVE
LCALL WRCHAR_LCD

MOV LCD_DATA, #'a'

LCALL WRCHAR_LCD

MOV LCD. DATA#'V!

LCALL WRCHAR_LCD

MOV LCD_DATA, #'e'

LCALL WRCHAR_LCD




SDMYCHECK: SETBSWIL
SETB SW2L
SETB SW3L
SETB SwA4L ;SW SAVE
SETB SWEXT
JNB SWIL,SETDS
JNB SW2L,SETMO
JNB SW3L,SETY0
INB SWA4L,FIRSTSAVERTC
INB SWEXT,RESDMY2MODE
SIMP SDMYCHECK
LIJMP SDMY
SETDS: JNB SWI1L,SETDS
SIMP SETD
SETMO: JNB SW?2L,SETMO
LIJMP SETM2
SETYO: JNB SW3L,SETYO
LIMP SETY3
FIRSTSAVERTC: INB SW4L,FIRSTSAVERTC ; LIMP DATEZ2RTC
LIMP SAVERTC
RESDMY2MODE: JNB SWEXT,RESDMY2MODE
LCALL LCD_CLR
LJMP MODE1
;SET DATE FOR RTC
SETD:
SETD1:
MOV LCD_ADDR, #80H
LCALL - SET_ADDR_LCD
MOV LCD_DATA,#3EH
LCALL WRCHAR_LCD
MOV LCD_DATA,#D' ; choose date
LCALL WRCHAR_LCD
MOV LCD_DATA,#'a'
LCALL WRCHAR_LCD
MOV LCD_DATA,#'t'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'e'
LCALL WRCHAR_LCD
MOV LCD_DATA,#'"'
LCALL WRCHAR_LCD
MOV LCD_DATA,#'"'
LCALL WRCHAR_LCD
MOV LCD_DATA,BUDATE
LCALL BCD2LCD
MOV LCD_ADDR, #0C0OH
LCALL SET_ADDR_LCD
MOV LCD: DATA,#"!
LCALL WRCHAR_LCD
MOV LCD_ADDR, #90H



SETD1CHECK:

RESETD1_1:

RSETD1_2:

FSETY3:

LSAVERTC:

AMODET1:

SETM2:

LCALL SET_ADDR_LCD
MOV LCD_ADDR,#"'
LCALL WRCHAR_LCD

SETB SWUP
SETB SWDW

SETB Sw2L

SETB SW3L

SETB Sw4L

SETB SWEXT

IJNB SWUP,RESETD1_1
IJNB SWDW,RSETD1_2
INB SW2L,SETM2

INB SW3L,FSETY3

INB SWA4L,LSAVERTC
INB SWEXT,AMODE1

SIMP SETD1CHECK
UMP SETD1

INB SWUP,RESETD1_1 ; JUMP TO SETD1_1, SETD1_2
UMP SETD1_1

INB SWDW,RSETD1_2
LIMP SETD1_2

IJNB SW3L,FSETY3
UMP SETY3

INB SWA4L,LSAVERTC
LMp SAVERTC

INB SWEXT,AMODE1
LIMP MODE1

MOV LCD_ADDR, #80H
LCALL SET_ADDR_LCD
MOV LCD_DATA, #''
LCALL WRCHAR_LCD
MOV LCD_ADDR, #0C0OH
LCALL SET_ADDR_LCD
MOV LCD_DATA, #3EH
LCALL WRCHAR_LCD
MOV LCD_DATA,#'M' ;CHOOSE MONTH

LCALL WRCHAR_LCD
MOV LCD_DATA, #'0'
LCALL WRCHAR_LCD
MOV LCD_DATA,#'n’'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'t'
LCALL WRCHAR _LCD
MOV LCD_DATA,#'h’
LCALL WRCHAR_LCD
MOV LCD_DATA,#"'
LCALL WRCHAR_LCD

MOV LCD_DATA,BUMONTH
LCALL BCD2LCD



MOV LCD_ADDR, #90H

LCALL SET_ADDR_LCD

MOV LCD_DATA,#"'

LCALL WRCHAR_LCD
SETM2CHECK: SETB SWUP

SETB SWDW

SETB SW2L

SETB SW3L

SETB Sw4L

SETB SWEXT

JNB SWUP,ASETM1_1
IJNB SWDW,BSETM1_2
INB SWIL,ESETD1
INB SW3L,SETY3

INB SWA4L,KSAVERTC
INB SWEXT,BMODE1

SIMP SETM2CHECK
LIMP SETM2

ESETD1: INB SWIL,ESETD1
LIMP SETD1

ASETM1_1: INB SWUP,ASETM1_1

LIMP SETM1_1

BSETM1_2: INB SWDW,BSETM1_2
LIMP SETM1_2

KSAVERTC: INB SWA4L,KSAVERTC
LIMP SAVERTC

BMODET1: INB SWEXT,BMODE1
LIMP MODE1

SETYCHECK: INB SW3L,SETYCHECK

SETY3: MOV LCD_ADDR, #80H
LCALL SET_ADDR_LCD
MOV LCD_DATA,#"'
LCALL WRCHAR_LCD
MoV LCD_ADDR, #0COH
LCALL SET_ADDR_LCD
MOV LCD_DATA,#"'
LCALL WRCHAR_LCD
MOV LCD_ADDR, #90H
LCALL SET_ADDR_LCD
MOV LCD_DATA,#3EH
LCALL WRCHAR_LCD
MOV LCD_DATA, #'Y' ;CHOOSE YEAR

LCALL WRCHAR_LCD
MOV LCD_DATA, #'e'
LCALL WRCHAR_LCD

MOV LCD_DATA,#'a'
LCALL  WRCHAR_LCD
MOV LCD_DATA, #'r'
LCALL  WRCHAR_LCD
MOV LCD_DATA,#'2'

LCALL WRCHAR_LCD
MOV LCD_DATA,#'0'
LCALL WRCHAR' LCD




MOV LCD_DATA,BUYEAR
LCALL BCD2LCD

SETY3CHECK: SETB SWUP
SETB SWDwW
SETB SWiL
SETB SwaL
SETB Sw4L
SETB SWEXT

INB SWUP,SETYJUMP

JNB SWDW,SETYJUMP1

JNB SWIL,RSETD ;RETURN TO SETD
IJNB SW2L,ESETM2

IJNB SWA4L,SAVERTC

IJNB SWEXT,CMODE1

SIMP SETY3CHECK

UwmP SETY3

RSETD: UMP SETD

ESETM2: INB SW2L,ESETM2
UMP SETM2

SETYJUMP: LIMP SETY1_1

SETYJUMPL: UMP SETY1_2

CMODE1L: INB SWEXT,CMODE1
UMP MODE1

SAVERTC: ;WRITE TO RTC DATE
LCALL LCD_CLR

DATE2RTC: MOV DATE,BUDATE
MOV MONTH,BUMONTH
MOV YEAR,BUYEAR
LCALL RTC_WR

UMP MODE1

;Set Date MONTH YEAR UP DOWN RTC

SETD1_1: JNB SWUP,SETD1_1
SSETD_1: ; SWITCH UP FOR DATE
MOV R2,BUDATE
LCALL BCD2DEC
INC R2
CINE R2,#32,SSETD1_1
mov r2,#1
LMP SSETD1_1
SSETD1_1: LCALL DEC2BCD

MOV BUDATE,R1
UMP SETD1

SETD1_2: INB SWDW,SETD1_2 ; SWITCH DOWN FOR DATE
SETD1_2_1: MOV R2,BUDATE

LCALL BCD2DEC

DEC R2

CINE R2,#0,SETD1_2_2

MOV R2,#31

UMP SETD1_2 2
SETD1.2 2: LCALL DEC2BCD

MOV BUDATE,R1

LIMP SETD1




SETM1_1:

SSETM_1: ; SWITCH UP FOR MONTH
MOV R2,BUMONTH
LCALL BCD2DEC
INC R2
CINE R2,#13,SETM2_1_1
MOV R2,#1
LIMP SETM2_1_1
SETM2_1_1: LCALL DEC2BCD

MOV BUMONTH,R1
LIMP SETM2

SETM1_2: ; SWITCH DOWN FOR MONTH
SETM2_2_1: MOV R2,BUMONTH
LCALL BCD2DEC
DEC R2
CINE R2,#0,SETM2_2_2
MOV R2,#12
: LIMP SETM2_2_2
SETM2_2_2: LCALL DEC2BCD

MOV BUMONTH,R1
LIMP SETM2
SETY1_1: INB SWUP,SETY1_1
SSETY_1: ; SWITCH UP FOR YEAR
MOV R2,BUYEAR
LCALL BCD2DEC
INC R2

CINE R2,#20,SETY2_1 1

MOV R2,#0

LIMP SETY2_1 1
SETY2_1_1: LCALL DEC2BCD

MOV BUYEAR,R1

LIMP SETY3

SETY1_2: JNB SWDW,SETY1_2 ; SWITCH DOWN FOR YEAR
SETY2 2_1: MOV R2,BUYEAR

LCALL BCD2DEC

CINE R2,#0,yearset

MOV R2,#20

LIMP SETY2 2 2

yearset: DEC R2

SETY2_2 2: LCALL DEC2BCD
MOV BUYEAR,R1
LIMP SETY3

;TIME HOUR MINUTE SECOND

TMS: MOV BUHOURS,HOURS
MOV BUMINUTES,MINUTES
MOV BUSECONDS,SECONDS

TMS1: MOV LCD_ADDR, #81H
LCALL SET_ADDR_LCD

MOV LCD_DATA,#'H'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'0'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'U'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'f'
LCALL WRCHAR_LCD




MOV LCD_DATA,#""
LCALL WRCHAR_LCD

MOV LCD_DATA,#"’
LCALL WRCHAR_LCD
MOV LCD_DATA,#"'

LCALL WRCHAR_LCD

MOV LCD_DATA,BUHOURS
LCALL BCD2LCD

TMS2: MOV LCD_ADDR, #0C1H
LCALL SET_ADDR_LCD

MOV LCD_DATA,#'M'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'i'
LCALL WRCHAR_LCD
MOV LCD_DATA,#'n’
LCALL WRCHAR_LCD
MOV LCD_DATA,#'U’
LCALL WRCHAR_LCD
MOV LCD_DATA, #'t'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'e'
LCALL WRCHAR_LCD
MOV LCD_DATA,#'"'
LCALL WRCHAR_LCD

MOV LCD_DATA,BUMINUTES
LCALL BCD2LCD

TMS3: MOV LCD_ADDR,#91H
LCALL SET_ADDR_LCD

MOV LCD_DATA,#'S'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'e'
LCALL WRCHAR_LCD
MOV LCD_DATA,#'C
LCALL WRCHAR_LCD
MOV LCD_DATA,#'0'
LCALL WRCHAR_LCD
MOV LCD_DATA,#'n'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'d'
LCALL WRCHAR_LCD
MOV LCD_DATA,#''
LCALL WRCHAR_LCD

MOV LCD_DATA,BUSECONDS
LCALL BCD2LCD

TMS4: MOV LCD_ADDR,#0D1H

LCALL SET_ADDR_LCD
MOV LCD_DATA,#'S'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'a'
LCALL WRCHAR_LCD
MOV LCD_DATA, #V'
LCALL WRCHAR_LCD
MOV LCD_-DATA; #'e'

LCALL WRCHAR_LCD

CHECKTMS: SETBSWIL



SETB SW2L
SETB SW3L
SETB SW4L
SETB SWEXT

INB SWI1L,ASETHO
INB SW2L,ASETMI
IJNB SW3L,ASETSE
INB SWA4L, TOSAVERTC

JNB SWEXT,ZMODE1
SIMP CHECKTMS

ASETHO: JNB SWI1L,ASETHO
LIMP SETHO

ASETMI:  INB SW2LASETMI
LIMP SETMI

ASETSE: JNB SW3L,ASETSE
LIMP SETSE

ZMODET1: JNB SWEXT,ZMODE1
LCALL LCD_CLR
LIMP MODE1

TOSAVERTC:  INB SW4L, TOSAVERTC
LIMP TISAVERTC

;SET TIMW FOR RTC

SETHO:

SETHO1:
MOV LCD_ADDR, #80H
LCALL SET_ADDR_LCD
MOV LCD_DATA,#3EH
LCALL WRCHAR_ICD
MOV LCD_DATA, #'H' ;CHOOSE HOUR

LCALL WRCHAR_LCD
MOV LCD_DATA, #'0'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'d'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'r'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'"
LCALL WRCHAR_ILCD
MOV LCD_DATA, #'"
LCALL WRCHAR_LCD
MOV LCD_DATA,#'"
LCALL WRCHAR_ILCD

MOV LCD_DATA,BUHOURS

LCALL BCD2LCD

MOV LCD_ADDR, #0C0OH
LCALL SET_ADDR_LCD
MOV LCD_DATA, #'"

LCALL WRCHAR . I.CD

MOV LCD_ADDR,#90H
LCALL SET_ADDR_LCD




MOV LCD_ADDR, #"'
LCALL WRCHAR_LCD

SETHOCHECK: SETB SWUP
SETB SWDwW

SETB SW2L

SETB SW3L

SETB SW4L

SETB SWEXT

IJNB SWUP,RESETH1_1
INB SWDW,RESETH1_2
INB SW2L,SETMI

INB SW3L,FSETSE3
IJNB SW4L,VSAVERTC
INB SWEXT,YMODE1

SIMP SETHOCHECK
LMP SETHO

RESETH1_1: LIMP SETH1_1 ; JUMP TO SETH1_1 , SETH1_2

RESETH1_2: LIMP SETH1_2

FSETSE3: JINB SW3L,FSETSE3
LIMP SETSE

VSAVERTC: INB SWA4L,VSAVERTC
LIMP TISAVERTCG;;;;

YMODEL1: JNB SWEXT,YMODE1
LIMP MODE1

SETMI:
MOV LCD_ADDR, #80H
LCALL SET_ADDR_LCD
MOV LCD_DATA,#'!
LCALL WRCHAR_LCD
MOV LCD_ADDR, #0C0H
LCALL SET_ADDR_LCD
MOV LCD_DATA, #3EH
LCALL WRCHAR_LCD
MOV LCD_DATA,#'M' ;CHOOSE MINUTE

LCALL WRCHAR_LCD
MOV LCD_DATA, #''
LCALL WRCHAR_LCD
MOV LCD_DATA, #'n'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'u'
LCALL WRCHAR_LCD
MOV LCD_DATA,#'t'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'e'
LCALL WRCHAR_LCD
MOV LCD_DATA,#"'
LCALL WRCHAR_LCD

MOV LCD_DATA,BUMINUTES
LCALL BCD2LCD




MOV LCD_ADDR, #S0H

LCALL SET_ADDR_LCD

MOV LCD_DATA, #'"

LCALL WRCHAR_LCD
SETMICHECK: SETB SWUP

SETB SWDwW

SETB SWIL

SETB SW3L

SETB Sw4L

SETB SWEXT

INB SWUP,HSETMI1_1

INB SWDW,HSETMI1_2

INB SWI1L,JSETHO

INB SW3L,SETSE1CHECK

JNB SWA4L,KTISAVERTC

JNB SWEXT, TIMODE1

SIMP SETMICHECK
LIMP SETMI

JSETHO: JNB SWIL,JSETHO
LIMP SETHO

HSETMI1_1: LMP SETMI1_1
HSETMI1_2: LIMP SETMI1_2

KTISAVERTC: INB SWA4L, KTISAVERTC
LIMP TISAVERTC

TIMODE1: JNB SWEXT, TIMODE1
LMP MODE1

SETSE1CHECK:INB SW3L,SETSE1CHECK

SETSE: MOV LCD_ADDR, #80H
LCALL SET_ADDR_LCD
MoV LCD_DATA, #"'
LCALL WRCHAR_LCD
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MOV LCD_ADDR, #0COH
LCALL SET_ADDR_LCD
MOV LCD_DATA,#''
LCALL WRCHAR_LCD
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MoV LCD_ADDR, #90H
LCALL SET_ADDR_LCD

MOV LCD_DATA, #3EH
LCALL WRCHAR_LCD

MOV LCD_DATA, #'S' ;CHOOSE SECOND
LCALL WRCHAR_LCD

MOV LCD_DATA, #'e'

LCALL WRCHAR_LCD

MOV LCD_DATA, #'c'

LCALL WRCHAR_LCD
MOV LCD_DATA,#'0'
LCALL WRCHAR_LCD

MOV LCD_DATA, #'n'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'d'

LCALL WRCHAR)LCD
MOV LCD_DATA, #"'




LCALL WRCHAR_LCD

MOV LCD_DATA,BUSECONDS
LCALL BCD2LCD

SETSECHECK: SETB SWUP
SETB SWDW

SETB SWI1L

SETB Sw2L

SETB Sw4L

SETB SWEXT

INB SWUP,HSETSE1_1

JNB SWDW,HSETSE1_2

JNB SWI1L,RSETHO ;RETURN TO SETD
JNB SW2L,ESETMI

JNB SWA4L, TISAVERTC

JNB SWEXT,SEMODE1

SIMP SETSECHECK
LIMP SETSE
RSETHO: LIMP SETHO

ESETMLI: INB SW2L,ESETMI
LMP SETMI

HSETSE1_1: LIMP SETSE1_1
HSETSE1_2: LMP SETSE1_2

SEMODE1: INB SWEXT,SEMODE1
LIMP MODE1

TISAVERTC: ;WRITE TO RTC TIME
LCALL LCD_CLR
TDATE2RTC: MOV HOURS,BUHOURS
MOV MINUTES,BUMINUTES
MOV SECONDS,BUSECONDS
LCALL RTC_WR
LMP MODE1

;Set HOUR MINUTE SECOND UP DOWN RTC

SETH1_1: JNB SWUP,SETH1_1

SSETH_1: ; SWITCH UP FOR HOUR
MOV R2,BUHOURS
LCALL BCD2DEC
INC R2

CINE R2,#25,SETH1_1 1

MOV R2,#00

LIMP SETH1_1_1
SETH1_1_1: LCALL DEC2BCD

MOV BUHOURS,R1

LMP SETHO1

SETH1_2: INB SWDW,SETH1_2 : SWITCH DOWN FOR HOUR
SETH1_2_1:

MOV R2,BUHOURS

LCALL BCD2DEC

CINE R2,#0,SETH1_2_2

MOV R2,#24

LIMP SETH1_2_222




SETH1_2_2: DEC R2
SETH1_2_222: LCALL DEC2BCD
MOV BUHOURS,R1
LIMP SETHO1

SETMI1_1: JNB SWUP,SETMI1_1

SSETMI1_1: ; SWITCH UP FOR MINUTE
MOV R2,BUMINUTES
LCALL BCD2DEC
INC R2

CINE R2,#60,SETMI2_1_1

MOV R2,#00

LMP SETMI2_1_1
SETMIZ2_1_1: LCALL DEC2BCD

MOV BUMINUTES,R1

LIMP SETMI

SETMI1_2: JNB SWDW,SETMI1_2 ; SWITCH DOWN FOR MINUT
SETMI2_2 1:
MOV R2,BUMINUTES
LCALL BCD2DEC
CINE R2,#0,SETMI2_2 2
MOV R2,#59
LIMP SETMI2_2_22
SETMIZ2_2_2: DEC R2
SETMIZ2_2_22: LCALL DEC2BCD
MOV BUMINUTES,R1
LMP SETMI

SETSE1_1: JNB SWUP,SETSE1_1

SSETSE_1: ; SWITCH UP FOR SECOND
MOV R2,BUSECONDS
LCALL BCD2DEC
INC R2

CINE R2,#60,SETSE2_1_1

MOV R2,#0

LIMP SETSE2_1_1
SETSE2_1_1: LCALL DEC2BCD

MOV BUSECONDS,R1

LIMP SETSE

SETSE1_2: INB SWDW,SETSE1 2 ; SWITCH DOWN FOR SECON
SETSE2_2_1: MOV R2,BUSECONDS
LCALL BCD2DEC
CINE R2,#0,SETSE2_2_2
MOV R2,#59
LIMP SETSE2_2_22
SETSE2_2_2: DEC R2
SETSE2_2_22: LCALL DEC2BCD
MOV BUSECONDS,R1
LIMP SETSE

; MODE RESET DATA LOGGER

BRESET:
MOV R2,#80
MOV R1,#100
MOV DPTR,#0000H

CRESET: CLR A
MOVX @DPTR,A
DEC R1
INC YDPTR
DINZR1,CRESET




DEC R2
DINZR2,CRESET

MOV LCD_ADDR, #0D1H
LCALL SET_ADDR_LCD

MOV LCD_DATA, #'R’
LCALL WRCHAR_LCD
MOV LCD_DATA, #'¢'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'s'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'¢'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'t'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'"
LCALL WRCHAR_LCD
MOV LCD_DATA, #'C'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'0'
LCALL WRCHAR_LCD
MOV LCD_DATA,#'m'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'p'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'I'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'e'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'t'
LCALL WRCHAR_LCD
MOV LCD_DATA, #'e'
LCALL WRCHAR_LCD

CHECKRESET: SETB SWEXT

JNB  SWEXT,MMODE1
MOV NUBLOG, #00H

SIMP CHECKRESET

MMODEL1: JNB SWEXT,MMODE1
LCALL LCD_CLR
LCALL CLRREGIS
LCALL MODE1

; BCD Code to show LCD

; I/P: LCD_DATA

BCD2LCD:PUSH ACC ; Push ACC. To Stack
PUSHB ; Push B to Stack
LCALL D164
MOV A,LCD_DATA  ; Get input data value
MOV B,A ; Copy to B
ANL A,#11110000B ; Get higher 4 bit
SWAP A ; Swap nibble
ADD A,#030H ; Convert to ASCII
MOV LCD_DATA,A  ; Write LCD
LCALL WRCHAR_LCD ;
MOV A,B ; Restore value
ANL A,#00001111B ; Get lower 4 bit
ADD A#030H ; Convert to ASCIT

MOV LCD_DATA,A  ; Write LCD



BN

Pad B

LCALL WRCHAR_LCD ;

POP B ; Pop B from Stack
POP ACC ; Pop ACC. from Stack
RET ; Return

'
; Define LCD's command constant

LCD_CMD_CLR EQU 00000001B; Clear
LCD_CMD_HOME EQU 00000010B; Cursor home
LCD_CMD_AUTOINC EQU 00000110B; Auto increment
LCD_CMD_OFF EQU 00001000B; Off

LCD_CMD_ON EQU 00001100B; On

LCD_CMD_BLINK EQU 00001111B; Cursor on & blink
LCD_CMD_LSHF EQU 00011000B; Shift display to left
LCD_CMD_RSHF EQU 00011100B; Shift display to right

; LCD Initialize

INIT_LCD: LCALL DELAY_100ms ; Delay

LCALL D164

CLR P3.7 ; Clear LCD_RS pin

MOV P0,#00111000B ; Force 8bit mode on first times
LCALL LCD_CLK ; Pulse LCD clock

LCALL DELAY_10ms ; Delay

; force previous possible mode (4 or 8 bit) to be 8 bit
MOV P0O,#00111000B ; Force 8bit mode again

LCALL LCD_CLK ; Pulse LCD clock

LCALL LCD_OFF ; Display off

LCALL LCD_AUTOINC ; Set auto increment cursor after write
LCALL LCD_HOME ; Return cursor to home

LCALL LCD_CLR ; Display cleared

LCALL LCD_ON ; Display on

RET

; LCD Clear Display

LCD_CLR: MOV LCD_DATA,#LCD_CMD_CLR; Display cleared
LCALL WRCMD_LCD  ; Send command
RET

; LCD Return Home

LCD_HOME: MOV LCD_DATA,#LCD_CMD_HOME ; Return cursor to uppper left
LCALL WRCMD_LCD  ; Send command
RET

; LCD Return Home

LCD_AUTOINC: MOV LCD_DATA,#LCD_CMD_AUTOINC; Cursor auto increment after write
LCALL WRCMD_LCD  ; Send command
RET

; LCD Display Off

LCD_OFF: MOV LCD_DATA,#LCD_CMD_OFF; Display off
LCALL WRCMD_. LCD, - -; Send.command
RET

; LCD Display On



LCD_ON: MOV LCD_DATA,#LCD_CMD_ON ; Display on
LCALL WRCMD_LCD  ; Send command
RET

; LCD Cursor On

LCD_BLINK: MOV LCD_DATA,#LCD_CMD_BLINK ; Display blink
LCALL WRCMD_LCD  ; Send command
RET

; LCD Left Shift Display

LCD_LSHF:MOQV LCD_DATA,#LCD_CMD_LSHF ; Shift display to left
LCALL WRCMD_LCD  ; Send command
RET

; LCD Right Shift Display

LCD_RSHF: MOV LCD_DATA,#LCD_CMD_RSHF  ; Shift display to right
LCALL WRCMD_LCD  ; Send command

RET
; Set LCD Address

; I/P: LCD_ADDR

SET_ADDR_LCD: LCALL D164
CLR P3.7 ; Clear LCD_RS pin
MOV  PO,LCD_ADDR; Move LCD_ADDR to PO
ORL PO,#10000000B ; Set MSB of PO

LCALL LCD_CLK ; Pulse LCD clock
RET ; Return

; LCD Clear Display

; I/P: LCD_DATA

WRCMD_LCD: LCALL Di64
CLR P3.7 ; Clear LCD_RS Pin
CLR P3.6
MOV PO,LCD_DATA ; Write command to LCD
LCALL LCD_CLK ; Pulse LCD Clock
RET ; Return

; Write Character to show LCD
; I/P: LCD_DATA

WRCHAR_LCD: LCALL D164
SETBP3.7 ; Set LCD_RS Pin

CLR P3.6

MOV PO,LCD_DATA ; Move LCD_DATA to DATABUS
LCALL LCD_CLK ; Pulse LCD Clock

RET ; Return

; Write Line of 16 Character from ROM
; I/P: DPTR : Locate ROM Address

WRLINE_LCD: LCALL D164
WRLINE_LCD_1:
SETBP3.7-;:Set LCD-'RS Pin
CLR P3.6
CLR A ; Clear ACC.
MOVC A,@A+DPTR ; Move data from @DPTR to ACC.




MOV PO,A ; Move ACC. to DATABUS

ACALL LCD_CLK ; Pulse LCD Clock
INC DPTR
DINZ rQ,WRLINE_LCD_1
RET
; LCD Clk
LCD_CLK:SETB P3.5 ; Pulse Clock to LCD_EN
LCALL LCD_DELAY
CLR P3.5
LCALL LCD_DELAY

RET

; 12C RTC Read

RTC_RD: MOV I2C_ADDR,#RTC_ID ; Set RTC as I2C Write Slave
LCALL 12C_SLAVE; Connect Slave

MOV I2C_DATA, #000H ; Set Slave Address 00H
LCALL I2C_DATA_WR ; Write Data to Slave

MOV 12C_ADDR,#RTC_ID+1 ; Set RTC as I2C Read Slave
LCALL I2C_SLAVE; Connect Slave
LCALL I12C_DATA_RD ; Read Data from Slave

MOV SECONDS,I2C_DATA ; Read Data to SECONDS
LCALL I2C_ACK_BIT ; Send Acknowledge

LCALL I2C_DATA_RD ; Read Data from Slave
MOV MINUTES,12C_DATA ; Read Data to MINUTES
LCALL I2C_ACK_BIT ; Send Acknowledge

LCALL 12C_DATA_RD ; Read Data from Slave
MOV HOURS,I2C_DATA ; Read Data to HOURS
LCALL I2C_ACK_BIT ; Send Acknowledge

LCALL 12C_DATA_RD ; Read Data from Slave
MOV DAY,I2C_DATA ; Read Data to DAY
LCALL I2C_ACK_BIT ; Send Acknowledge

LCALL I2C_DATA_RD ; Read Data from Slave
MOV DATE,12C_DATA ; Read Data to DATE
LCALL 12C_ACK_BIT ; Send Acknowledge

LCALL 12C_DATA_RD ; Read Data from Slave
MOV MONTH,I2C_DATA  ; Read Data to MONTH
LCALL I12C_ACK_BIT ; Send Acknowledge

LCALL I2C_DATA_RD ; Read Data from Slave
MOV YEAR,I2C_DATA ; Read Data to YEAR
LCALL I12C_ACK_BIT ; Send Acknowledge

LCALL 12C_DATA_RD ; Read Data from Slave
MOV CONTROL,I2C_DATA ; Read Data to CONTROL
LCALL I2C_NACK_BIT ; Send Not Acknowledge

LCALL [2C STOP; Send Stop Condition
RET ; Return




; 12C RTC Write

RTC_WR: MOV I2C_ADDR,#RTC_ID ; Set RTC as I2C Write Slave
LCALL I12C_SLAVE; Connect Slave

MOV I2C_DATA,#000H ; Set Slave Address 00H
LCALL I2C_DATA_WR ; Write Data to Slave

MOV T2C_DATA,SECONDS ; Write SECONDS to RTC
LCALL I2C_DATA_WR ;

MOV T2C_DATA,MINUTES ; Write MINUTES to RTC
LCALL I2C_DATA_WR ;

MOV I2C_DATA,HOURS ; Write HOURS to RTC
LCALL I2C_DATA_WR ;

Pod Pt F

MOV I12C_DATA,DAY ; Write DAY to RTC
LCALL I2C_DATA_WR ;

MOV I2C_DATA,DATE ; Write DATE to RTC
LCALL 12C_DATA_WR ;

MOV I2C_DATA,MONTH ; Write MONTH to RTC
LCALL I12C_DATA_WR ;

MOV I2C_DATA,YEAR ; Write YEAR to RTC
LCALL I12C_DATA_WR ;

MOV I2C_DATA,CONTROL ; Write CONTROL to RTC
LCALL 12C_DATA_WR ;

LCALL I2C_STOP ; Send Stop Condition
RET ; Return

; 12C Data Write
; I/P: 12C_DATA
; Reserve: R5

I2C_DATA_WR: PUSHACC ; Push ACC.
SETBI2C_ACK ; Set ACK. bit
MOV A,I2C_DATA ; Get Data
MOV R5,#008 ; Set loop 8 times
I2C_DATA_WR_1: RLC A ; Rotate ACC. to Left with Carry
MOV SDA,C ; Move Carry Flag to SDA
LCALL I2C_CLK ; Pulse I2C Clock
DINZR5,12C_DATA_WR_1; Do until 8 times
SETB SDA ; Set SDA
LCALL 12C_DELAY; Delay
SETB SCL ; Set SCL
LCALL I2C_DELAY; Delay
JB  SDA,I2C_DATA_WR_2; Check Acknowledge from Slave
CLR I2C_ACK ; Clear ACK. bit
12C_DATA_WR_2: CLR SCL ; Clear SCL
POP ACC ; Pop ACC.
RET ; Return

; 12C Data Read
; O/P: I2C_DATA
;-Reserve: :R5

12C DATALRD: 7PUSHACC ;/Pusht ACC.
CLR A ; Clear ACC.




MOV R5,#008 ; Set loop 8 times
I2C_DATA_RD_1: LCALL I2C_DELAY; Delay

SETB SCL ; Set SCL

LCALL I2C_DELAY; Delay

MOV C,SDA ; Get SDA to Carry Flag
RLC A ; Rotate ACC. to Left with Carry
CLR SCL ; Clear SCL

DINZR5,12C_DATA_RD_1; Do until 8 times
MOV I2C_DATA,A ; Move Data to I2C_DATA
POP ACC ; Pop ACC.

RET ; Return

; 12C Slave Connect

; I/P: I12C_ADDR
; O/P Flag: 12C_ACK
; Reserve: R5
I12C_SLAVE: PUSHACC ; Push ACC.
SETBI2C_ACK ; Set ACK. bit
MOV A,I2C_ADDR ; Get Slave Address
LCALL I2C_START ; Send Start Condition
MOV R5,#008 ; Set loop 8 times
I2C_SLAVE_1: RLC A ; Rotate ACC. to Left with Carry
MOV SDA,C ; Move Carry Flag to SDA
LCALL I12C_CLK ; Pulse I12C Clock
DINZ R5,I2C_SLAVE_1; Do until 8 times
SETB SDA ; Set SDA
LCALL I2C_DELAY; Delay
SETBSCL ; Set SCL
LCALL I2C_DELAY; Delay
JB  SDA,I2C_SLAVE_2 ; Check Acknowledge from Slave
CLR I2C_ACK ; Clear ACK.
I2C_SLAVE_2: CLR SCL ; Clear SCL
POP ACC ; Pop ACC.
RET ; Return

; 12C Start Condition

I2C_START: 7 JNB SCL,I2C_START_1 ; Check current SCL set?

CLR SCL ; Clear SCL
I2C_START_1: SETBSDA ; Set SDA
SETB SCL ; Set SCL
LCALL I2C_DELAY; Delay
CLR SDA ; Clear SDA during SCL set
LCALL I2C_DELAY; Delay
CLR SCL ; Clear SCL
RET ; Return

; I2C Stop Condition

I2C_STOP: JNB SCL,I2C_STOP_1 ; Check current SCL set?
CLR SCL ; Clear SCL
I2C_STOP_1: CLR SDA ; Clear SDA
LCALL I2C_DELAY; Delay
SETB SCL »Set SCL
LCALL I2C_DELAY; Delay
SETB/SDA ;" Set SDA during SCL set

RET ; Return



; 12C Clock

I12C_CLK: LCALL I2C_DELAY; Pulse SCL

SETB SCL ;

LCALL I2C_DELAY;
CLR SCL ;

RET ; Return

; I2C Acknowledge

I2C_ ACK_BIT: CLR SDA ; Clear SDA
LCALL I2C_DELAY; Delay
LCALL I12C_CLK ; Pulse I12C Clock
SETBSDA
RET ; Return

; 12C Not Acknowledge

I2C_NACK_BIT: SETBSDA ; Set SDA
LCALL I2C_DELAY; Delay
LCALL I12C_CLK ; Pulse I12C Clock
SETB SCL
RET ; Return

; Dummy Delay time I2C_DELAY, LCD_DELAY, 10m, 100m, 1s

I2C_DELAY: MOV R6,#00CH ; Each loop = 50 us
I2C_DELAY_1:NOP

NOP

DINZR6,I2C_DELAY_1

RET

LCD_DELAY: MOV R7,#002 ; Do 2 times
LCD_DELAY_1: MOV R6,#0E6H ; Each loop = 1 ms
LCD_DELAY_2: NOP

NOP

DINZR6,LCD_DELAY_2

DINZR7,LCD_DELAY_1

RET

DELAY_10ms: MOV R7,#010 ; Do 10 times
DELAY_10ms_1: MOV R6,#0E6H ; Each loop = 1 ms
DELAY_10ms_2: NOP

NOP

DINZ R6,DELAY_10ms_2

DINZR7,DELAY_10ms_1

RET

DELAY_100ms: MOV R7,#100 ; Do 100 times
DELAY_100ms_1: MOV R6,#0E6H ; Each loop =1 ms
DELAY_100ms_2: NOP

NOP

DINZR6,DELAY_100ms_2

DINZR7,DELAY_100ms_1

RET

DELAY_1s: MOV.R5,#100 ;Do 100 times
DELAY_1s_1: LCALL DELAY_10ms

DINZ R5,DELAY 11511

RET




BCD2DEC:PUSH ACC
PUSHB
MOV A,R2

; Push ACC. To Stack
; Push B to Stack
; Get input data value

MOV LBIT,A ; Copyto B
ANL A,#11110000B
SWAP A

MOV B,#10

MUL AB

PUSHACC

CLR A

MOV A,LBIT

ANL A,#00001111B
MOV RO,A

CLR A

POP ACC

ADD A,RO

MOV R2,A

; Get higher 4 bit
; Swap nibble

POP B
POP ACC
RET

; Pop B from Stack
; Pop ACC. from Stack

DEC2BCD:PUSH ACC
PUSHB

; Push ACC. To Stack
; Push B to Stack

MOV A,R2

MOV B,#10

DIV AB

SWAP A

ANL A,#11110000B
PUSHACC

CLR A

MOV AB

ANL A,#00001111B
MOV RO,A

POP ACC

ORL A,RO

MOV R1,A

POP B
POP ACC
RET

D164:
CLR
CLR
RET

DXRAM: CLR

; Pop B from Stack
; Pop ACC. from Stack

SETB DMUXB

DMUXA
RW

DMUXB

SETB DMUXA
RET
DGPH: SETB DMUXA
SETB DMUXB
RET
DCLR: CLR
CLR
RET

DMUXA
DMUXB

; Multiprocressing Mode (start)

; SEND for CONNECT MULTI PROCESSOR



SEND: ;MOVSBUF,A
MOV SBUF,#001H
JNB TIL$
CIR TI
RET

; RECIEVE for CONNECT MULTI PROCESSOR

RECIEVE: PUSHACC

INB RL$

MOV A,SBUF
CINE A, #'&,quitl
CLR RI

INB RL$

MOV A,SBUF

MOV R2,A
LCALL DEC2BCD
MOV AR1

MOV TEMP,A
CLR RI
JNB RL$
MOV A,SBUF

MOV R2,A
LCALL  DEC2BCD
MOV A,R1

ORL A,#30H

MOV TEMP_f,A
CLR RI

JNB RL$
MOV A,SBUF

MOV R2,A
LCALL DEC2BCD
MOV AR1

MOV RH,A
CLR RI
JNB RL$
MOV A,SBUF

MOV R2,A

LCALL DEC2BCD
MOV A,R1

SWAP A

ANL A,#0FH

ORL A,#30H

MOV RH_f,A
CLR RI

INB RL$

MOV A,SBUF
CINE A, #'$',quitl
CLR RI

POP ACC

RET

; Multiprocressing Mode (end)

INIT_GPH:



2257 Normal:

mov pl, #00h ; Clear porti
mov rl, #5
Del: call Diy150mS
djnz r1, Del ; 150mS delay
call Clr_Disp ; Clear the screen
RET
MAIN2:
;** Process Multiprocessor (start)
MOV SCON,#0D8H ;initial multiprocessor
ANL PCON,#07FH
MOV TMOD, #20H ;initial multiprocessor
MOV TH1,#0FDH ;initial multiprocessor
SETBTR1 ;initial multiprocessor
SETBTB8
MoV ST_SAMPLING, #00H
LCALL SEND ;connect with Slave0
PUSHACC
MoV A,SECONDS
ANL A,#00001111B
MOV ST_SAMPLING,A ;mov sec (2nd) to set the initial value of sampling
POP ACC
;**Process Multiprocessor (END)
RET
CLRREGIS:
CLR A

MOV RO, #00H
MoV R1,#00H
MoV R2,#00H
MOV R3,#00H
MoV R4,#00H
MOV R5,#00H
MoV R6,#00H
MOV R7,#00H
RET

XRAMDATA:PUSH ACC
LCALL DXRAM
CLR P3.5
MOV R6,NUBLOG
CINE R6,#00H,XRAMDATA1
MOV DPTR, #0009H
SIMP XRAMDATA1
XRAMDATAL:
MOVX A,@DPTR
MOV TEMPLOG1,A
INC DPTR

MOVX A, @DPTR
MOV TEMPFLOG1,A

INC DPTR

MOVX A,@DPTR
MOV RHLOG1,A

INC DPTR

MOVX A, @DPTR
MOV RHFLOG1,A

INC DPTR

MOVX A,@DPTR
MOV HOURLOG1,A

INC DPTR
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MOVX
MOV
INC

MOVX
MOV
INC

MOVX
MOV
INC

MOVX
MOV
INC

POP
RET

XRAMDATA3:PUSH
LCALL
CLR
MOVX
MOV
INC

MOVX
MOV
INC

MOVX
MOV
INC

MOVX
MoV
INC

MOVX
MoV
INC

MOVX
MOV
INC

MOVX
MOV
INC

MOVX
MOV
INC

MOVX
MOV

MOV
MOV
MOV
POP
RET

XRAMCHAR:

A,@DPTR
MINUTELOG1,A
DPTR

A,@DPTR
DATELOG1,A
DPTR

A,@DPTR
MONTHLOG1,A

DPTR

A,@DPTR
YEARLOG1,A
DPTR

ACC

ACC

DXRAM

P3.5

A, @DPTR
BUTEMPLOG2,A
DPTR

A,@DPTR
BUTEMPFLOGZ2,A
DPTR

A,@DPTR
BURHLOG2,A
DPTR

A,@DPTR
BURHFLOGZ2,A
DPTR

A,@DPTR
BUHOURLOG2,A
DPTR

A, @DPTR
BUMINUTELOG2,A
DPTR

A,@DPTR
BUDATELOG2,A
DPTR

A,@DPTR
BUMONTHLOG2,A
DPTR

A,@DPTR
BUYEARLOG2,A

NUBLOG,#01H
KEEPDPH,DPH
KEEPDPL,DPL
ACC



PUSHACC

LCALL DXRAM
CLR P3.5
MOVX A @DPTR
MOV XTEMP,A
INC DPTR

MOVX A,@DPTR
MoV XTEMPF,A
INC DPTR

MOVX A,@DPTR
MOV XRH,A
INC DPTR

MOVX A, @DPTR
MOV XRHF,A
INC DPTR

MOVX A,@DPTR
MOV XHOUR A
INC DPTR

MOVX A,@DPTR
MOV XMINUTE,A

INC DPTR
MOVX  A,@DPTR
MOV XDATE,A

y INC DPTR

3

MOVX  A,@DPTR
MOV XMONTH,A
INC DPTR
MOVX  A,@DPTR
MOV XYEAR,A
INC DPTR

MOV GPHDPH,DPH
MOV GPHDPL,DPL

POP ACC
RET
PLOTPOINT1: MOV R4,#0 ; PLOT :

PLOTPOINT1_1: MOV AR4
MOV DPTR,#POINT

MOvVC A, @A+DPTR
LCALL WRITE_DATA

INC R4

CINE R4, #4,PLOTPOINT1_1

RET
PLOTPOINT2: MOV R4,#0 ; PLOT.
PLOTPOINT2_2: MOV AR4

MOV DPTR,#POINT2

MOvVC A,@A+DPTR
LCALL WRITE_DATA

INC R4
CINE R4, #4,PLOTPOINT2_2
RET

END





