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Abstract

The purpose of this project is to be able to control and manage electric appliance to work
in time fixed for safety and able to use energy profit. That used to be the MCS-51 microcontroller
is central processing unit for control electric appliance by real time clock is time reference, real
time clock is reference for control electric appliance to work in real time. The control can be
select time from keyboard for on or off electric appliance and shows time at LCD display. Finally
data from keyboard will process in microcontroller for control relay to give electric appliance on

or off along time fixed
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DALLAS

SEMICONDUCTOR

DS1307/DS1308

DS1307/DS1308
64 X 8 Serial Real Time Clock

FEATURES

o Real time clock 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 nonvolatile RAM for data storage

® 2—wire serial interface

e Programmable squarewave output signal

e Automatic power fail detect and switch circuitry

e Consumes less than 500 nA in battery backup mode
with oscillator running

e Optional industrial temperature range —40°C to
+85°C (IND) available for DS1307 and DS1308

e DS1307 available in 8—pin DIP or SOIC

e DS1308 available in 36—pin SMD BGA (Ball Grid
Array)

e DS1308 accuracy is better than 12 minute/month at
25°C

ORDERING INFORMATION

DS1307 Serial Timekeeping Chip;
8—pin DIP

DS1307Z Serial Timekeeping Chip;
8—pin SOIC (150 mil)

DS1307N 8—pin DIP (IND)

DS1307ZN 8—pin SOIC (IND)

DS1308 36-pin BGA

DS1308N 36—pin BGA(IND)

DESCRIPTION

The DS1307 Serial Real Time Clock is a low power, full
BCD dock/calendar plus 56 bytes of nonvolatile SRAM.
Address and data are transferred serially via a 2-wire
bi-diractional bus. The clock/calendar provides
seconds, minutes, hours, day, date, month, and year
information. The end of the month date is automatically
adjusted for months with less than 31 days, including
corrections for leap year. The clock operates in either
the 24—hour or 12-hour format with AM/PM indicator.
The DS1307 has a built—in power sense circuit which
detects powerfailures and autoniatically switches tothe
battery supply.

PIN ASSIGNMENT
x1 [ 1 8[] vee
x2 [ 2 7] sawiout
Vear [ 3 6[] scL
eNp [ 4 5[] spba

DS1307 8-PIN DIP (300 ML)

x1 0| 1 8 Vee
x2 0| 2 7 sQwioUT
Vear L] 3 € SCL
GND [ | 4 5 SDA
DS1307Z 8-PIN SOIC (150 MIL)
A B c D
41 OO (D |— ono
e N NN
GND \2 (_/ ("f (_1 (_/ > vce
sl OO 19
4| (D (\ (\ (\ sQw/
VBAT< -~ s — ouT
5|0 Q0
aND—6 | (D (D (O |— eno
HISI®) o0
SC|_<8 o (~< RA > spa
- -t
GND—of (Y (D S (O |— onp
DS1308
36-PIN SMD BGA
(TOP VIEW)
PIN DESCRIPTION DS1307/DS1308
Vee — Primary Power Supply
X1, X2 — 32.768 kHz Crystal Connection
Vgar — +3 Voit Battery Input
GND — Ground
SDA — Serial Data
SCL — Serial Clock
SQW/OUT — Square wave/Output Driver
DS1308 PIN IDENTI"IER
Vce C2,C3,D2,D3
VBAT — A4,A5,B4,B5
SDA - C7,C8,D7,D8
SCL - A7,A8,B7,B8
SQW/OUT - C4,C5,D4,D5
GND — All Remaining Balis

020999 1/14



DS1307/DS1308

ABSOLUTE MAXIMUM RATINGS*
Voltage on Any Pin Relative to Ground

Operating Temperature
Storage Temperature
Soldering Temperature

—0.5V to +7.0V

0°C to 70°C

-55°C to +125°C

260°C for 10 seconds (See NOTE 12)

* Thisis astressratingonly and functional operation of the device atthese or any other conditions abovethose
indicated in the operation sections of this specification is notimplied. Exposure to absolute maximum rating

conditions for extended periods of time may affect reliability.

The Dallas Semiconductor DS1307/DS1308 is built to the highest quality standards and manufactured for long term
reliability. All Dallas Semiconductor devices are made using the same quality materials and manufacturing methods.
However, standard versions of the DS 1307/DS1308are not exposed to environmental stresses, such as bum—in, that
some industrial applications require. Products which have successfully passed through this series of environmental
stresses are marked IND or N, denoting their extended operating temperature and reliability rating. For specific reli-
ability information on this product, please contact the factory at (972) 371-4448.

RECOMMENDED DC OPERATING CONDITIONS

(0°C to 70°C

)

)

SQW/OUT ON (32 KHz)

PARAMETER SYMBOL MIN TYP MAX UNITS NOTES

Supply Voltage Vce 4.5 5.0 5.5 v 1

Logic 1 ViH 22 Veet0.3 \% 1

Logic O ViL -0.3 +0.8 1

Vga, Battery Voltage Vgar 2.0 3.5 Vv 1 N
DC ELECTRICAL CHARACTERISTICS (0°C to 70°C; Vc=4.5V to 5.5V

PARAMETER SYMBOL MIN TYP MAX UNITS NOTES

Input Leakage lyy 1 pA 10

1/0 Leakage ILo 1 HA 1

Logic 0 Output Vou 0.4 Y 2

Active Supply Current lcca 1.5 mA 9

Standby Current lccs 200 HA 3

Battery Current (OSC ONY); lzAT1 300 500 nA 4

SQW/OUT OFF

Battery Current (OSC ON); IgaT2 480 800 nA 4

020999 9/14



DS1307/1308

AC ELECTRICAL CHARACTERISTICS

(0°C to 70°C; Ve=4.5V to 5.5V)

PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
SCL Clock Frequency fscL Q 100 kHz
Bus Free Time Between a STOP tsur 4.7 us
and START Condition :
Hold Time (Repeated) START tHp:sTA 4.0 us 5
Condition
LOW Period of SCL Clock tLow 4.7 us
HIGH Period of SCL Clock tHiGH 40 us
Set-up Time for a Repeated tsu-sTA 4.7 us
START Condition
Data Hold Time tHp-DAT 0 us 6,7
Data Set-up Time tsu-DAT 250 ns
Rise Time of Both SDA and SCL trR 10G0 ns
Signals
Fall Time of Both SDA and SCL tr 300 ns
Signals
Set—up Time for STOP Condition tsu-sTo 4.7 us
Capacitive Load for each Bus Cg 400 pF 8
Line
1o} Capacitance C[/o 10 pF
Crystal Specified Load 125 pF
Capacitance
NOTES:
1. Al voltages are referenced to ground.
2. Logic zero voltages are specified at a sink current of 5 mA at Vcc=4.5V, Vo =GND for capacitive loads.
3. ICCS speciﬁed with VCC=5'OV and SDA, SCL=5.0V.
4. VCC=OV, VBAT=3V-
5. After this period, the first clock pulse is generated.
6. A device must intemally provide a hold time of at least 300 ns for the SDA signal (referred to the Viymn of the

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

7. The maximum typ.par has only to be met if the device does not stretch the LOW period (t_ ow) of the SCL signal.

8. Cg — total capacitance of one bus iine in pF.

9. lcca — SCL clocking at max frequency = 100 KHz.

10.SCL only.
11. SDA and SQW/OUT

12.The DS1308 is designed to be subjected to no more than two (2) passes through a solder reflow process to limit
premature crystal aging effects and maintain a reascnable accuracy of £2 minutes/month at 25 degrees C (Worst

case).

020999 10/14



DS1307/DS1308

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

::‘]f 1
Py

1 4
A—>]

F

.
vy
k.

£y

K’H*J LG

L=

o

T

PKC 8-PIN

DIM MIN MAX
AN 0.3€9 0.
MM 9.14 10.16
BIN. 0.240 0.260
MM 6.10 6.60
CIN. 0.120 0.140
MM 3.05 3.56
DIN. 0.300 0.325
MM 7.62 8.26
EIN. 0.015 |- 0.040
MM 0.38 1.02
FIN. 0.120 0.140
MM 3.04 3.56
GIN. 0.090 0.110
MM 229 279
HIN. 0.320 0.370
MM 8.13 9.40
JIN. 0.008 0.012
MM 0.20 0.30
KIN. 0.015 0.021
MM 0.38 0.53
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DS1307/1308

DS1307Z 64 X 8 SERIAL REAL TIME CLOCK 8—PIN SOIC (150 MIL) MECHANICAL
DIMENSIONS

.I G l.. —”.K PKG (1353‘;';11)
HAEEE b

DiM MIN MAX

AIN. 0.188 0.196
MM 478 4.98

B H

BIN. | 0150 | 0.158
O MM 381 4.01
H H H CIN. 0.048 | 0.062
MM 122 157

1
EIN. | 0004 | 0010
MM 0.10 0.25

e A —= FIN. | 0052 | 0068
4 MM 1.35 175
: e GIN. 0.050 BSC
¥ MM 1.27 BSC
{ g HIN. | 0230 | 0244
MM 5.64 6.20
JIN. | o007 | o011
1 mm | o018 | 028

KIN. 0.012 0.020

j— F MM 0.30 0.51
Wl

ehi LIN. 0.016 0.050
MM 0.41 1.2
phi o* 8
56-G2008-001
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DS1307/DS1308

DS1308 MECHANICAL DIMENSIONS

36-PIN
PKe BALL GRID GT
DIM MIN MAX {

N. E
l:A'M 0395 | 0.405 H . i‘l“
BM‘S' 0.445 | 0.455
c r——— A ————I
CIN. 0022 | 0.028 o L &
MM O oo| |
—|®& O [eXe)
DN | o047 | 0053 r go 00
[e)e] o0
‘iﬂ‘{,“ 0.047 | 0.0583 00 00| B
- — - —— —— — QO [e}@)
PNl 0m7 | 038 (o)e] o0
00 ofe
. 00 00
GM"M' 0.170 | 0.1%0 1
HIN. 0025 | 0.030

MM
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DS1307/1308

DS1308 RECOMMENDED LAYOUT LAND PATTERN

o L w AL
Py 1 —2 | 0z
TR € ©
2N | ¢ =
C

— 32KHZ OUT

147
GND — | I — GND
. ] | | AR
o d O[O .
\K —006 ALL TRACES
036 : <>_L<>\
o QI eI
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General Description

These CMOS key encoders provide all the necessary logic
to fully encode an array of SPST switches. The keyboard
scan can be implemented by either an external clock or
external capacitor. These encoders also have on-chip pull-
up devices which permit switches with up to 50 k{2 on resist-
ance to be used. No diodes in the switch array are needed
to eliminate ghost switches. The intemal debounce circuit
needs only a single external capacitor and can be defeated
by omitting tne capacitor. A Data Available output goes toa
high level when a valid keyboard entry has been made. The
Data Available output retums to a low level when the en-
tered key is released, even if another key is depressed. The
Data Available will retumn high to indicate acceptance of the
rew key after a normal debounce period; this two-key roll-
over is provided between any two switches.

ﬂNational Semiconductor

July 1993

MM54C922/MM74C922 16-Key Encoder
MM54C923/MM74C923 20-Key Encoder

An internal register remembers the last key pressed even
after the key is released. The TRI-STATE® outputs provide
for easy expansion and bus operation and are LPTTL com-
patible.

Features

® 50 k2 maximum switch on resistance

m On or off chip clock

m On-chip row pull-up devices

2 key roll-over

Keybounce elimination with single capacitor
Last key register at outputs

TRI-STATE outpust LPTTL compatible
Wice supply range

Low power consumption

3V ito 5V

Connection Diagrams

Pin Assignment for

Pin Assignment

Pin Assignment for

Dual-In-Line Package for SOIC DIP and SOIC Fackage
ROW Y1 — U e vee i b 200 Yeo now v1 = U 12 v
2 " ROW Y2 =42 19 f— DATA OUT A 2 1
ROW Y2 =~ — DATAOQOUTA ROW Y3 =3 18 1= para out B ROW V2 — = DATAOUT A
Rn'ﬂ—a -‘—‘-DATAOUTB ROW Y4 —{ 4 17§—DATAOUT C nwv]-i »lDAYADUTB
Row va 4 LS. patacurc s 1BF=DATAMT.D aow vs — L7 pataouTc
OSCILLATOR = 6 15 = NC
ssciLLATOR - oaTA QuTo KEYBOUNCE MASK —7 14 |~ OUTPUT ENABLE Row vs HS oaraouTs
KEYBOUNCE MASK _i- ll:— ODTPFOT ERABLE COLUMN X4 =8 13 = DATA AVAILABLE OSLILLATOR i iDATA QUTE
7 I COLUMN X3 —{ 8 12 = COLUNN X1 v "
COLUMN X4 == P=— DATA AVAILABLE KEYBOUNCE MASK — b— DUTPUT ENABLE
CND —{10 11 f— COLUNN X2
coLums xa -4 P covum xi covumn xa - 113, paTA AVAILABLE
sno 18 coLummx2 TL/F/6037-14 covumn x3 - 112 coLumn x1
TOP Vlew (31] ’m' i COLUMN X2
TU/F/8037-1 Order Number MM74C922
Top View TL/F/6037-2
Order Number MM54C922 or Top View
MM74C922 Order Number MM34C923 or
MM74C923
TRI-STATE? is a reg d trademark of Nati ductor Corporation.

©1995 National Semiconductor Corporation  TL/F/8037

RRD-Bs0OM105/Printedin U. S. A.
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Absolute Maximum Ratings (ote 1)

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

Voltage at Any Pin

Storage Temperature Range

Power Dissipation (Pp)
Dual-In-Line

Operating Temperature Range

MM54C922, MM54C923
MM74C922, MM74C923

Vee — 0.3Vitovge + 0.3V

—55°Cto +125°C
—40°C to +85°C

Small Outline

Operating Vcc Range

Vee

Lead Temperature
(Soldering, 10 seconds)

DC Electrical Characteris_tics Min/Max limits apply across temperature range unless otherwise specified

—65°Cto +150°C

700 mW
500 mW

3Vto 15V
18V

260°C

symbol | Parameter | Conditions Min | Typ | Max | Units
CMOS TO CMOS
VT4 Positive-Going Threshold Voltage Ve = 5V, IIN 2 0.7 mA 3.0 3.6 4.3 Vv
at Osc and KBM Inputs Vee = 10V, [y 2 1.4mA 6.0 6.8 8.6 \Y
Voo = 15V, Iy 2 2.1 mA 9.0 10 12.9 Vv
V1- Negative-Going Threshold Voltage Ve = 5V, IiN 2 0.7 mA 0.7 1.4 20 \
at Osc and KBM Inputs Voo = 10V, iy = 1.4mA 1.4 3.2 4.0 \
Ve = 15V, IIn 2 2.1 mA 21 5 6.0 \Y
VIN() Logical “1” Input Voltage, Vceo = 5V 35 4.5 \
Except Osc and KBM Inputs Vce = 10V 8.0 9 \Y
Vg = 15V 125 135 \%
VIN©) Logical “0” Input Voltage, Vce = &V 0.5 15 \Y
Except Osc and KBM Inputs Vce = 10V 1 2 \Y
Vce = 15V 15 25 \Y
Irp Row Pull-Up Current at Y1, Y2, Vce = 5V, Vin = 0.1 Vce —2 -5 pA
Y3, Y4 and Y5 Inputs Ve = 10V —-10 —20 pA
Vce = 15V -22 —45 pA
VouT() Logical “1" Output Voltage Ve =5V, lp = —10 pA 45 \%
Ve = 10V, lp = —10 pA 9 \%
Ve = 15V, Ip = —10 pA 13.5 \Y
VouT(0) Logical “0” Output Voltage Vee = 5V, lp = 10 pA 0.5 \Y
Vge = 10V, Ip = 10 pA 1 \Y
Voo = 15V, Ip = 10 pA 15 Vv
Ron Column “ON” Resistance at Vce = 5V, Vo = 0.5V 500 1400 Q
X1, X2, X3 and X4 Outputs Vce = 10V, Vp = 1V 300 700 Q
Ve = 15V, Vo = 1.5V 200 500 Q
lcc Supply Current Vo = 5V 0.55 1.1 mA
Osc at0V, (one Y low) Voo = 10V 1.1 1.9 mA
Vgo = 15V 1.7 2.6 mA
liNg1) Logical “1" Input Current Vce = 15V, Vi = 15V
at Output Enable a5 e pa
liNo) Logical “0” Input Current Vco = 15V, Viny = OV _ _
at Output Enable 149 003 Al
CMOS/LPTTL INTERFACE
VIN(1) Logical “1” Input Voltage, 54C, Vg = 4.5V Ve — 1.5 \
Except Osc and KBM Inputs 74C, Voo = 4.75V Vge — 1.5 \
VIN{0) Logical “0” Input Voltage, 54C, Vog = 4.5V 0.8 \
Except Osc and KBM Inputs 74C, Vog = 4.75V 0.8 \
VouT() Logical “1”" Output Voltage 54C, Vg = 4.5V
- 24 \'
lo = —360 pA
74C, Voo = 4.75V
Io = —360 pA =4 ¥
VouT(0) Logical 0" Output Voltage 54C, Vo = 4.5V
i 0.4 \Y
lop = —360 pA
74C, Voo = 4.75V
Io = —360 pA 0.4 Y

Note 1: “Absolute Maximum Ratings” are those values beyond whi
they are not meant to imply that the devices should be operated at

operation.

ich the safety of the device cannot be guaranteed. Except for “Operating Temperature Range”
these limits. The table of “Electrical Characteristics” provides conditions for actual device




DC Electrical Characteristics
Min/Max limits apply across temperature range unless otherwise specified (Continued)

Symbol | Parameter I Conditions I Min I Typ Max Units
OUTPUT DRIVE (See 54C/74C Family Characteristics Data Sheet) (Short Circuit Current)
ISOURCE Output Source Current Vee = 5V, VouTt = 0V, _ _
(P-Channel) Ta = 257 LIS = s
ISOURCE Output Source Current Vee = 10V, Vout = 0V, _8 15 mA
(P-Channel) Tp = 26
ISINK Output Sink Current Vee = 5V, VouTt = Vce,
(N-Channel) Tp = 25C L e A
ISINK Output Sink Current ~ ~ Vee = 10V, VouTt = Vcos 8 16 i
(N-Channel) Ta = 250C

AC Electrical Characteristids* Ta = 25°C, G = 50 pF, unless otherwise noted

Symbol Parameter Conditions Min Typ Max Units
todos tpd1 Propagation Delay Time to C = 50 pF (Figure 1)
Logical “0” or Logical “1” Vce = 5V 60 150 ns
from D.A. Ve = 10V 35 80 ns
Vgo = 15V 25 60 ns
ton, t1H Propagation Delay Time from Ry = 10k, C = 10 pF (Figure 2)
Logical “0” or Logical *“1” Vce = 5V, R = 10k 80 200 ns
into High Impedance State Vg = 10V, CL = 10 pF 65 150 ns
Voo = 15V 50 110 ns
tHo, tH1 Propagation Delay Time from R, = 10k, G| = 50 pF (Figure 2) .
High Impedance State to a Vce = 5V, RL = 10k 100 250 ns
Logical “0” or Logical *1” Ve = 10V, Cp = 50 pF 55 125 ns
Vg = 15V 40 90 ns
Cin Input Capacitance Any Input (Note 2) 5 7.5 pF
Cout TRI-STATE Output Capacitance Any Output (Note 2) 0 | pF

*AC Parameters are guaranteed by DC correlated testing.

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. Except for “Operating Temperature Range”
they are not meant to imply that the devices should be operated at these limits. The table of “Electrical Characteristics” provides conditions for actual device
operation.

Note 2: Capacitance is guaranteed by periodic testing.

Switching Time Waveforms

Vee Vee
MMA hm oUTPOT 85V,
ANY KEY ENABLE ccC
11— ]

Vee e —

V7 — DATA OUT ( { TRISTATE
ANY OTHER MM M’ VoL ——T 1%
KEY
(]
— Tz
o T lawss
K

Vi

cc
DATA A Yee 7
AVAILABLE 05 Vee 8 Vor ouTPUT a5V,
0 TNABLE e

t
_— tpd0 - tpd1 -
Vou
90%
Vee DATA OUT S lR‘IfTATE
DATA 05V, 05V, ‘
cC - VCC
OUTPUT TL/F/6037-4
FIGURE 2
TL/F/6037-3
T1 = T2 = RC, T3 = 0.7RC, where R = 10k and C is extemal capacitor at KBM input.

FIGURE 1




Block Diagram

10k

DATA AVAILABL DATA
O—4 AVAILABLE
0SCEXTC

QR CLOCK

) KEY
(l)xz ‘sz J? Vec DETECT —OB
o—{cx
INTERNAL
2 [ [
o
' 5 [
'\o_ 0\0— 1 —O ¢ §nuteUTS
\ ' \= @i CK
*~>- To- ENCODING S
swrTch

TRI-STATE

0 INHIBIT CONTROL
2BIT < KEY BOUNCE KBM o CONTRO
COUNTER ELIMINATION ouTPUT
EXTC ENABLE

F 3 j-:__

i  ise
. l—0 AW
v v

2704 DECODER
ACTIVE LOW DUTPUTS

?" <?’-
.,% f
A

(

[
¢

LOGIC
AND D

2.KEY

b ROLL OVER

\ N .

A 4 »

2

O 0%

?a
('(;

5055
i3

\)—T\g—"\g— o V-

\ v
KEY —OE |
ARRAY L cK MSB
TL/F/6037-5
Truth Table
Switch 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
Position | Y1,X1 Y1,X2 Y1,X3 Y1,X4 Y2,X1 Y2,X2 Y2,X3 Y2,X4 Y3 X1 Y3,X2 Y3,X3 Y3, X4 Y4,X1 Y4,X2 Y4,X3 Y4,X4 Y5",X1 Y5%,X2 Y5",X3 Y5°,X4
D
A A 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 i
T B 0 0 i 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1
A C 0 0 0 0 1 1 1 1 0 0 0 0 1 1 1 1 0 0 0 0
(0] D 0 0 0 0 0 0 0 0 1 1 1 9 1 ; 1 1 0 0 0 0
U E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1
2
*Omit for MM54C922/MM74C922




Typical Performance Characteristics
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Typical Applications

Synchronous Handshake (MM74C922)
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Typical Ron Vs VouT at
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Synchronous Data Entry Onto Bus (MM74C922)

=
i

MM74C822
X4 KBM
x3 0 p—p
X2
| X1 ¢ .
| n p TODATA B8US
3jzf1]s Yi R
7|efs]a Y2 ’
DA DATA AVAILABLE
B|A|S]s Y3
FleE|D|c Y4
0sc OF
SYSTEM
cLOCK P>
(SEENOTE3) __|

_-_-r[-_-_—c

TL/F/6037-11

Outputs are enabled when valid entry is made and
go into TRI-STATE when key is released.

Note 3: The keyboard may be synchronously scanned by omitting the capacitor at osc. and driving osc. directly if the system clock rate is lower than 10 kHz.

5




Typical Applications (continued)

Asynchronous Data Entry Onto Bus (MM74C922)

—_:l— 16C
=

MM74C922
xq KBM
X3
A
A2 B
I —
r Xt TO DATA BUS
¢ l——
31211490 A\l o
N
76|54 Y2
DA DATA AVAILABLE
BlAja]S Y3
FlIEJD|C Y4

us_ﬂ__c
I

QE

1/674C04 TL/F/6037-12
Outputs are in TRI-STATE until key is pressed, then data is placed on bus.
When key is released, outputs return to TRI-STATE.
Expansion to 32 Key Encoder (MM74C922)
#5V
| MM74c922
Y,
% keW —_l_
X2 0SsC 1
¢ =<10C
- T T
l I X4 DX f— DAVA AVAILABLE
01 213 Y1 AfF—» DO
415)16]7 Y2 B 01
g|s [ofn 3 ch— 2
| TO DATA
12113 114 |15 Y4 - o> b3 BUS
D
YV Y Vinos
16 |17 |18 |19 A4 .
2012122 )23 -
D4
24 |25 |26 |27 .
28 | 29 | 30 | 31 - MM74C20
< < >
3 3 3 %ok
Vee TL/F/6037-13
Theory of Operation

The MM74C922/MM74C923 Keyboard Encoders imple-
ment all the logic necessary to interface a 16 or 20 SPST
key switch matrix to a digital system. The encoder will con-
vert a key switch closer to a 4(MM74C922) or
5(MM74C923) bit nibble. The designer can control both the
keyboard scan rate and the key debounce period by altering
the oscillator capacitor, Cogg, and the key bounce mask
capacitor, Cygk. Thus, the MM74C922/MM74C923's per-
formance can be optimized for many keyboards.

The keyboard encoders connect to a switch matrix that is 4
rows by 4 columns (MM74C922) or 5 rows by 4 columns
(MM74C923). When no keys are depressed, the row inputs
are pulled high by intemal pull-ups and the column outputs
sequentially output a logic ““0”. These outputs are open
drain and are therefore low for 25% of the time and other-
wise off. The column scan rate is controlled by the oscillator
input, which consists of a Schmitt trigger oscillator, a 2-bit
counter, and a 2-4-bit decoder.

When a key is depressed, key 0, for example, nothing will
happen when the X1 input is off, since Y1 will remain high.
When the X1 column is scanned, X1 goes low and Y1 will go
low. This disables the counter ana keeps X1 low. Y1 going

low also initiates the key bounce circuit timing anc' Incks out
the other Y inputs. The key code to be output is a combina-
tion of the frozen counter value and the decoded Y inputs.
Once the key bounce circuit times out, the data is latched,
and the Data Available (DAV) output goes high.

If, during the key closure the switch bounces, Y1 input will
go high again, restarting the scan and resetting the key
bounce circuitry. The key may bounce several times, but as
soon as the switch stays low for a debounce period, the
closure is assumed valid and the data is latched.

A key may also bounce wher. it is released. To ensure that
the encoder does not recognize this bounce as another key
closure, the debounce circuit must time out before another
closure is recognized.

The two-key roll-over feature can be illustrated by assuming
a key is depressed, and then a second key is depressed.
Since all scanning has stopped, and all other Y inputs are
disabled, the second key is not recognized until the first key
is lifted and the key bounce circuitry has reset.

The output latches feed TRI-STATE, which is enabled wher
the Output Enable (OE) input is taken low.




Physical Dimensions inches (millimeters)
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Physical Dimensions inches (millimeters) (Continued)
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Physical Dimensions

inches (millimeters) (Continued)
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MM54C922/MM74C922 16-Key Encoder, MM54C923/MM74C923 20-Key Encoder

Physical Dimensions inches (millimeters) (Continued)
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LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) suppnrt or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury

2. A critical component is any component of a life

support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or
effectiveness.

to the user.
National Semiconductor National Semiconductor National Semiconductor National Semiconductor
Corporation i Eu Hong Kong Lid. Japan Ltd.
1111 West Bardin Road Fax: (+49) 0-180-530 85 86 13th Floor, Straight Block, Tel: 81-043-299-2308

Arlington, TX 76017
Tel: 1(800) 272-9959
Fax: 1(80Q) 737-7018

Email: cnjwge@tevm2.nsc.com
Deutsch Tel: (+49) 0-180-530 85 85
English Tel: (+49) 0-180-532 78 32
Frangais Tel: (+49) 0-180-532 93 58
Haliano Tel: (+49) 0-180-534 16 80

Ocean Centre, 5 Canton Rd.
Tsimshatsui, Kowloon

Hong Kong

Tel: (852) 2737-1600

Fax: (852) 2736-9960

Fax: 81-043-299-2408
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l-*******************************‘k********t********************************************

; FILENAME
; ASSEMBLER

; ADVISER

;i SOFTWARE ENG.

’

PEAC .ASM
SXA51

Kiattisak Kumwachara

Mr.Thossaporn Srisuk (PICK)
King Mongkut's Institute of Technology Ladkrabang

’

D.Eng

and Mr.Piphat Chepjareanrat (LEANG)

,-**************************************t****‘k******‘k**********************************

***REAL TIME CLOCK CONTROL™***

7

:

SCL BIT P3.0
SDA BIT P3.1
DS1307W EQU ODOH
DS1307R EQU OD1H
FLAGS EQU 20H
LASTREAD BIT FLAGS.0
ACK BIT FLAGS.5
BUS FLT BIT FLAGS.6
_2W_BUSY BIT FLAGS.7
BITCNT EQU 21H
BYTECNT EQU 22H
SECS EQU 24H
MINS EQU 25H
HRS EQU 26H
DAY EQU 27H
DATE EQU 28H
MONTH EQU 29H
YEAR EQU 2hH
##*LCD CONTROL***
LCD_DATA EQU 090H
LCD DB4 EQU 094H
LCD DBS EQU 095H
LCD_DB6 EQU 096H
LCD_DB7 EQU 097H
LCD RS =QU OBSH
LCD_RW EQU OB6H
LCD _E EQU OB7H
CONFIG EQU 28H
ENTRYMODE EQU 6
***CURSOR CONTROL INSTRUCTIONS***
CFFCUr ELU ocy
BLINKCUR EQU ODH
***DISPLAY CONTROL INSTRUCTIONS***
CLRDSP EQU O1H
ONDSP EQU 08H
;***SCAN KEY CONTROL*=*
KEY INO BIT P1.0
KEY IN1 BIT Pl.1
KEY IN2 BIT P1.2
KEY IN3 BIT P1.3
KEY DA BIT P3.2
BEEB BIT P3.3
; ***BUFFER TIME DATE AND
BUF EQU 23H
BUFOUT EQU 2BH
STATUS EQU 2CH
ONOFF EQU 2DH
BUFDAY EQU 2EH
BUFHOUR EQU 2FH
BUFMIN EQU 30H
BUFOR EQU 31H
BUFORDER EQU 328
OLDPASS EQU 1CH
BUFPASO EQU 334
BUFPAS1 EQU 34H
BUFPAS2 EQU 35H
BUFPAS3 EQU 36H
CHKOUT1 EQU 38H |
CHKOUT2 EQU 39H
CHKOUT3 EQU 3AH
CHKOUT4 EQU 3BH
CHKOUTS EQU 3CH
CHKOUT 6 EQU 3DH
CHKOUT? EQU 3EH

SLAVE ADDRESS 1101 000 + O TO WRITE
SLAVE ADDRESS 1101 000 + 1 TO READ

Bls
Pl.
P1.
Pl
P3.
P3.
P3.

b W -ao ;s

SECONDS STORAGE RAM

MINUTES ! K
HOURS ! '
DAY ' !
DATE e !
MONTH ! !
YEAR ! '

HIGH NIBBLE OF PORT
HIGH NIBBLE OF PORT
HIGH NIBBLE OF PORT
HIGH NIBBLE OF PORT
LCD REGISTER SELECT

1 Is
1 IS
1 1Is
1 1Is
LINE

LCD READ / WRITE LINE

LCD ENABLE LINE

USED FOR DATA
USED FOR DATA
USED FOR DATA
USED FOR DATA

4-BIT DATA,2 LINES,5X7 MATRIX LCD
INCREMENT CURSOR DON'T SHIFT DISPLAY

OUTPUT CONTROL***

; BUFFER

; BUFFER OUTPUT
; STATUS CON CFF
; CHECK ON OFF



CHKOUTS8
BUFON
BUFOFF

INITIAL:

INI 1:

INI 2:

INI 3=

’

‘

START BUFFER ON
START BUFFER OFF

‘

’

r

;*******‘k*****‘k** TEST PP\OGRAM***************

TEST:

MAIN:
MAIN O:

MAIN 1:

MAIN 2:

GET_KEY:

SCAN:

SCAN1:

EQU 3FH
EQU 40H

EQU OROH

ORG 0000H

MoV P2, #0

SETB SDA

SETB SCL

JNB- - - SCL,$

CLR ACK

CLR BUS_FLT

CLR _2W_BUSY

MOV BUFPASO, #1

MOV BUFPASL, §2

MOV BUFPAS2, 43

MoV BUFPAS3, #4

MOV RO, #BUFON

MOV R2, #193

DJNZ R2, INI 2
AJMP INT 3

MOV @RO, #0FFH

INC RO

AJMP INI 1

LCALL PULSEEWAITA4
LCALL OSC_CONTROL
LCALL RESETLCD4
MOV R2, #8

MoV RO, #CHKOUT1
MOV @RO, #01H
INC RO

DJNZ R2, TEST
LCALL READ CLOCK
ACALL DIS_TIME

JB KEY DA,GET_KEY
LCALL CHK_OUTPUT
LCALL READ CLOCK
MOV B, SECS

CJINE B, #00H, MAIN 2
AJMP MAIN 0
ACALL DIS_SEC
AJMP MAIN 1
LCALL BEEB_KEY

JB KEY DA, $
MOV A, Pl

ANL A, 40FH

CJINE A, $0BH, SCAN
ACALL SET MENU
AJMP MAIN

CJINE A, #OEH, SCAN1
LCALL SET HELP
CJINE A, #0CH,MAIN
MoV R4, #CLRDSP
LCALL WRLCDCOM4
AJMP  MAIN

ENSURE SDA HIGH
ENSURE SCL HIGH

CLEAR STATUS FLAGS

;SET FUNCTION

;DISPLAY OUTPUT

. b hrkhhkrhrhhkhkhhkhhhhkhkhhrik
JRXKEK KKK Ak kAKX X Kk *® DISPLAY ICD

DIS_TIME:

LCALL
LCALL
MOV
MOV
LCALL
LCALL
DB
MOV
MOV
LCALL
LCALL
DB

RESETLCD4
INITLCD4
A, #1

B, #0
PLACECUR4
PRTLCD4

! /
R, #2

B, #0
PLACECUR4
PRTLCD4

vk



DIS_SEC:

MOV
Mov
MOV
ACALL

MOV
MoV
MOV
ACALL

MOV
MOV
MoV
ACALL

MO‘/'
MOV
MOV
ACALL

MoV
MoV
MoV
ACALL

MoV
MoV
MOV
ACALL

MOV

MOV

MoV

ACALL
ACALL
LCALL
LCALL
LCALL
LCALL
LCALL
LCALL
LCALL
LCALL
LCALL
LCALL
RET

MOV
MOV
MOV
ACALL
ACALL
RET

RO, DAY

A #L

B,#1
PRINTDAY

RO, DATE
A, #1

B, #7
PRINTNUM

RO, MONTH
A #1

B, #10
PRINTNUM

RO, YEAR
A, #1
B,#13

PRINTNUM

RO, HRS
A, #2

B, #3
PRINTNUM

RO, MINS
A, #2
B, #6
PRINTNUM

RO, SECS
A, 42

B, 9

PRINTNUM
OFF_CUR
DEIAY 10MS
DELAY 10MS
DELAY 10MS
DELAY 10MS
DELAY 10§48
DELAY_10MS
DELAY 10MS
DELAY_10MS
DELAY 10MS
DELAY 10MS

RO, SECS

A 42

B, #9
PRINTNUM

OFF_CUR

JRKKK KK A AR A I I FA IR A F I I K F AKX X AF AR Tk hF A Fhhh kA A A A A TR A I I Fhh ATk ok ok ok

; FUNCTION MENU EDIT

JRA KA R F IR AR KK I F R A KA KKK F IR K KIAK AR F AR A K H AR R KRk wk ok kodoh bk ok ke ok kok ok ke ok * * ¥

SET_MENU:

CHK_MENU:

MOV
LCALL
MOV
MOV
LCALL
LCALL
DB
MOV
MOV
LCALL
LCALL
DB
LCALL
CJINE
RET
CJINE

R4, #CLRDSP
WRLCDCOM4

A, #1

B, 40

PLACECUR4

PRTLCD4

'1.Set Output 1/2',0
A, #2

B, #0

PLACECUR4

PRTLCDA4

'2.8et Clock >>',0
KEY DEE

R3, $01H, MENU

A, #00H,MENU_1

/NUMBER KEY (1) SET OUTPUT



LCALL CHECKPASS

CJINE A, $0FFH, SET ME
RET -
SET ME: CJINE A, $0FH, SET_MENU
ACALL SET_OUTPUT
CJNE A, #0FFH, SET_MENU
RET
MENU_1: CJNE A, 401K, MENU 2 ;NUMBERKEY (2) SET CLOCK
LCALL CHECKPASS
CJINE A, $0FFH, SET_ME1
RET
SET ME1: CJINE A, $#0FH, SET_MENU
ACALL SET_CIK
CJINE A, $0FFH, SET MENU
RET -
MENU 2: CJINE A, #07H,MENU 3 ;NUMBER KEY (NEXT)
ATMP NEXT MENU
MENU_3: CONE A, $0CH, SET_MENU ; NUMBER KEY (CANCLE)
RET

;***FUNCTION KEY NEXT***
NEXT MENU:

MOV R4, #CLRDSP
LCALL WRLCDCOM4
MOV A, #1
MOV B, #0
LCALL PLACECUR4
LCALL PRTLCD4
DB '3.Password 2/2%,0
MOV A, 42
MOV B, #0
LCALL PLACECUR4
LCALL PRTLCD4
DB t [<iPYo]
CHK_NEXT: LCALL KEY DEE
CJINE R3, #01H, NEXT
RET
NEXT: CJINE R, #02H, NEXT_l ; NUMBER KEY(3) SET PASSWCRD
LCALL PASSWCRD
CINE 2., #OFEH, MEXT MENU
RET
NEXT_I = CJINE A, #03H, NEXT_Z ; NUMBERKEY (PREVIEW)
ASMP SET_MENU
NEXT_2: CJINE A, #0CH, CHK_NEAT ;NUMBER KEY (CANCLE)
RET

;***************i***** SUB. FUNCTION P,{EUN Kkk ok ok Rk koo vk ok ok ok ok ok Rk ok ok ok ek ok kA sk ok ok Kk ok ok kR ok ok R R Rk

’-*****************************************************************’******“:*****wt*."***w

; ***FUNCTION SET CLOCK***

;********ﬁ***-ﬁ:*.«w**************************-A*w**i-*********k****i—*¢*+**+~kk;\****+* Aok Kok K

SET CLK:

MOV R4, #CLRDSP
LCALL WRLCDCOMA
MOV A, #1
MOV B, #0
LCALL PLACECUR4
LCALL PRTLCD4
DB '1.Set Time 2-1',0
MOV A, #2
MOV B, #0
LCALL PLACECUR4
LCALL PRTLCD4
DB *2.Set Date ', 0
CHK_CLK: LCALL KEY_DEE
CJINE 3,#01H, CLK
RET
CLK: CJNE A, #00H,CLK_1 ;NUMBER KEY (1) SET PASSWORD
ACALL SET_TIME
CJNE A, #0FFH, SET_CLK
RET
CLK_1: CJINE B, #01H,CLK_2 ;NUMBERKEY (2)
ACALL SET_DATE

CJINE A, #0FFH. SET CLK



RET
CLK 2: CJINE
RET

A, #0CH, SET_CLK

;***************** SET DATE Fhrhkhhkdhkdkhk kb hhkdrhkhhAhr A h kot k

SET_DATE:

LCALL
MOV
MOV
LCALL
LCALL
DB
MOV
MOV
LCALL
LCALL
DB
MOV
MOV
MOV
ACALL

MOV
MoV
MOV
ACALL

MOV
MoV
MOV
ACALL

MoV
MOV
MOV
ACALL
MOV
DAYS:
MOV
MOV
oV
LCALL
ACALL

DAY HI: MoV
LCALL
CINE
RET
DY 0: MOV
ACALL
CJINE
AJMP
DY 1: CINE
AJTMP
DY 2:: MOV
ACALL
MOV
BCALL
CJINE
RET
DAY O: CJINE
AJMP
DAY 1: CJINE
MOV
AJTMP
DAY 2:
ACALL
DATES :
MOV
MOV
MOV
LCALL
DATE HI:
- MOV

READ CLCCK
A #1

B, #0
PLACECUR4
PRTLCD4

¥ Set Date ', 0
A, #2

B, #0
PLACECUR4
PRTLCD4

RO, DAY
A, 42
B, #1
PRINTDAY

RO, DATE

A, #2

B, 47
PRINTNUM

RO, MONTH

A, #2

B, #10
PRINTNUM

RO, YEAR
B, #2
B,#13
PRINTNUM
R2, #0FFH

R6, #1

A, %2

B,Po
PLACECUR4
BLINK CUR

R1,#8
KEY_DE
R3,%01H,DY 0

BUF, DAY
KEY NUM

RO, $OFFH, DY 1
DAYS

RO, #00H, DY_2
DAYS

A,DAY

LO

DAY, A

YES NODAT

R2, $0FH, DAY O

RO, $0RH, DAY 1 ; NEXT
DATES

RO, #0BH, DAY 2 ; PREVIEW
R6,#13

YEAR_LOW

DIS DAY

R6E,#7

A, #2

B,R6
PLACECURA4

RQ, MONTH

;NUMBER KEY (CANCLE)



DATE 0O:
DAT H:

DATE 1:

DAT :

DAT O:

DAT 1:

DAT 2:
DATE_LOW:

DATE LW:

CHK DA:

CHK_DAT:
CHK_DAT 1:
CHK DAT 2:
CHK _DAT 3:
CHK_DAT_4:
DAT_L:

DA Ll:

DA L2:

CJINE
MOV
AJMP
MOV
LCALL
CJNE
RET
MOV
ACALL
CJNE
AJMP

MOV
ACALL
MOV
ACRLL
CJINE
RET
CJNE
AJMP
CJNE
MOV
AJMP

ACALL

INC
Mov

MoV
MOV
MOV
LCALL

CJNE
AJMP
CJNE
MOV
AJMP
MOV
CJNE
MoV
MOV
DIV
MOV
CJNE
AJMP
MOV
AJMP
CJNE
MOV
AJIMP
CJINE
MOV
AIMP
CJNE
MOV
AJMP
CJINE
MOV
AJMP
MOV
AJMP
MOV
LCALL
CJNE
RET
MOV
ACALL
CJNE
MOV
AJMP
CINS

RO, #02H, DATE_O
R1,#3
DAT_H
R1, #4
KEY_DE
R3, #01H, DATE 1

BUF, DATE

KEY NUM

RO, # OFFH, DAT
DATES

A,DATE
HI

DATE, A

YES NODAT

R2, $0FH, DAT_O

RO, $0RH, DAT 1
DATE_LOW

RO, #0BH, DAT_2
RE, #1

DAYS

DIS

R6

A, DATE

A, $0F0R
RO, A

B, #2
B,R6
PLACECUR4

RO, $20H, DAT L1
DAT_CK

RO, #30H, DAT_L
R2, MONTH
CHK_DAT

R, MOLTH
R2,#2,DAT_L

A, YEAR

B, #4

AB

RZ,B

R2, #0,CHX_DA
DAT_L

R1, #9

DA L1
R2,#4,CHK DAT 1
R1, #1

DA L1

R2, #6,CHK_DAT_2
R1,#1

DA L1
RZ2,#9,CHK_DAT_3
R1,#1

DA L1

R2, §11H, CHK_DAT_4
R1,#1

DA L1

R1,#2

DA L1

R1,#410

EY_DE
R3,%01H, DA L2

BUF, DATE
KEY NUM
RO, #0FFH, DA_L3
R2, #O0FFH
DATE LW
RO, #0300k, DA_Lu

;NEXT

; PREVIEW



DA _LL:

DA 14:
DA_L5:

DA L6:
MONTHS:

MON_HI:

MON_O:

MON:

MON 1:

MON_2:

MON_3:

MON_4:
MON LOW:

MON_1wW:

MN_4:
MN_5:

MN 6:
YEARS :

Mov
AJMP
MOV
ACALL
MoV
ACALL
CJINE
RET
CJNE
AJMP
CJNE
AJMP
ACALL

MOV
MOV
MOV
LCALL
MOV
LCALL
CJNE
RET
MOV
ACALL
CJNE
AJMP

MOV
ACALL
MOV
ACALL
CJNE
RET
CJNE
AJMP
CJINE
MoV
AJMP
ACALL
CJINZ
MOV
AJMP
MOV

INC
MOV
MOV
LCALL

CJNE
MoV
AJMP
MOV
LCALL
CJINE
RET
MOV
ACALL
CJNE
AJMP
MOV
ACALL
MOV
ACALL
CJINE
RET
CJINE
AJMP
CJINE
AJMP
ACALL

MUV

R2, #0FFH
DATE_LW

A, DATE

10

DATE, A
YES_NODAT

R2, #0FH, DA_L4

RO, #0RH, DA_L5
MONTHS

Ru, #0BH, DA_Lé
DATES

DIS

RE, #10
A, 2

B, R6
PLACECUR4

R1, #2

KEY DE

R3, 401K, MON 0

BUF, MONTH
KEY NUM

RO, #OFFH, MON
MONTHS

A, MONTE
HI

MONTH, A
YES_NODAT

R2, #0FH,MON_1

RO, #ORH, MON 2
MON_LOW

RG, #0BH, MON_3
R6, &7
DATE_LOW

DIS

RO, #0.H,MCN 4
R2, #01H
MON_LOW
R2,#03K

R6

A, #2

B, R6
PLACECUR4

R2, #01H,MN L1
R1,43

MN_L2

R1,#10

KEY DE
R3,¥01H,MN_13

BUF, MONTH
KEY NUM

RO, fOFFH, MN_1
MON_ LW

A, MONTH

Lo

MONTH, A

YES NODAT

RZ, $0FH,MN_4

RO, 40AH,MN_5
YEARS

RO, #0BH, MN_6
MONTHS

DIS

RE, #13

;NEXT

; PREVIEW

; PREVIEW

;NEXT

; PREVIEW



MOV
MOV
LCALL
YRS _HI: MoV
LCALL
CJINE
RET
Ys 0: MOV
ACALL
CJINE
ROMP
YRS:
MOV
ACALL
MOV
ACALL
CJINE
RET
CJINE
AJMP
YR_1: CJINE
MOV
AJMP

YR _O:

YR 2:
ACALL
YEAR_LOW:
INC
YR LW: MOV
MOV
LCALL
YE LO:
MOV
LCALL
CJINE
RET
YE L2: MOV
ACALL
CJNE
JMP
Yo T3. MOV
ACALL
MOV
ACALL
CJNE
RET
CJINE
AJIMP
CJNE
AJMP
ACALL
AJMP

YE L1:

YE L4:
YE L5:

YE Lé:

;***************** SET

LCALL
MOV
MOV
LCALL
LCALL
DB
MOV
MOV
LCALL
LCALL
DB
MOV
MOV
MOV
ACALL

SET_TIME:

MOV
MOV
MOV
ACALL

A, 42

B, RE
PLACECUR4
R1,#10

KEY DE
R3,#01H,YS 0

BUF, YEAR
KEY NUM

RO, # OFFF, YRS
YEARS

A, YERR
HI

YEAR, A
YES_NODAT
R2,¥0FH, YR O

RO, #0AH, YR 1 NEX

YEAR_LOW
RO, #0BH, YR 2
R6,#10
MON_LOW

DIS

Ro

R, #2

B,R®
PLACECUR4

R1,410
KEY DE
R3, 01K, YE L2

BUF, YEAR
KEY_NUM
RO, #0FFH, YE_L3

YEAR _LOW

A.YERR
LO

YEAR, A
YES_NODAT
R2,#OFH, YE_1L4

RO, $0RH, YE 15
DAYS

RO, #0BH, YE_L6
YEARS

DIS

DAYS

READ_CLOCK
A, #1
B, #0
PLACECURA
PRTLCD4
! Set Time ', 0
A, #2
B, #0
PLACECUR4
PRTLCD4
' 5 : 0
RO, HRS
A, #2
B, #4
PRINTNUM

RO,MINS

A, #2

B, #7
PRINTNUM

™
1

; PREVIEW

; NEXT

; PREVIEW

TIME ***+*dkdhkdkkhhhdhhhhhdrkxkhhdr



HOUKR:

HR:

CHK_0:

CHEK:

CHK 1:

CHK_2:
HOUR_LOW:

LW:

HR_L1:
HR_L2:

FR_L3:

CHK 4:
CHK 5:

CHK_6:
MIN:

MIN HI:

MOV
MOV
MOV
ACALL
MOV

MOV
MOV
MOV
LCALL
ACALL
MOV
LCALL
CJINE
RET
MOV
ACALL
CJINE
AJTMP

ACRLL
CJINE
RET
CJINE
AJMP
CJINE
MoV
AJMP
ACALL
CJINE
MoV
AJMP
MoV

INC
MCV
MOV
LCALL

CJINE
MOV
AJMP
MOV
LCALL
CJINE
RET
MOV
ACALL
CJNE
AJMP
MOV
ACALL
MoV
ACALL
CJINE
RET
CJINE
AJMP
CJINE
AJMP
ACALL

MOV
MOV
MOV
LCALL
MOV
LCALL
CJINE
RET

R, SECS

A #2

B, 410
PRINTNUM

R2, #0FFH

R6, #4

A #2

E,R6
PLACECUR4
BLINn_CUR

R1, #3

KEY DE

R3, #01H,HR_O

BUF, HRS
KEY_NUM

RO, #0FFH, HR
HOUR

A, HRS
HI

HRS, A
YES_NOCLK

R2, #UFH, CHK_0

RO, #0AH, CHK
HOUR_LOW

RO, #0BH, CHK_1
RE, #10
SEC_LOW

DIS

RO, #02H, CHK 2
R2, #02H
HOUR_LOW

Rz, #01H

R6

A, #2

B,R&
PLACECUR4

R2, #02H, HR_L1
R1, #5
HR L2
R1, #10
KEY DE
R3, #01H, HR_L3

BUF, HRS
KEY_NUM

RO, ¥OFFH,CH_L1
W

A,HRS

Lo

HRS, A
YES_NOCLK

R2, #0FH, CEK_4

RO, #0RH, CHK_5
MIN

RO, #0BH, CHK_#
HOUR

DIS

PLACECUR4
R1, #6
KEY_DE
R3, #01H, MIN_0

;NEXT

; PREVIEW

; NEXT

; PREVIEW



MIN _O:

MI:

MI O:

MI 1:

MI_2:

MIN_ LOW:

MIN_ LW:

MI LO:

MI L1:

MI_L2:

MI_L3:

MI_L4:

MI_L5:

MI_Lé:
SEC:

SEC_HI:

SEC_0:

SE:

SE_O:

SEC_LOW:

SEC_LW:

MOV
ACALL
CJINE
AJMP

MOV
ACALL
MOV
ACALL
CJINE
RET
CJNE
AJMP
CJNE
MOV
AJMP

ACALL

INC
MOV
MOV
LCALL

MOV
LCALL
CJNE
RET
MOV
ACALL
CJNE
AJMP
MOV
ACALL
MOV
ACALL
CJINE
RET
CJINE
AJMP
CJNE
AJMP
ACALL

MOV
MOV
MOV
LCALL
MOV
LCAIL
CJNE
RET
MOV
ACALL
CJINE
AJMP

P
=
®)

ACALL
MOV
ACALL
CJNE
RET
CJINE
AJMP
CJNE
MOV
AJMP

ACALL

INC
MOV

BUF, MINS
KEY_ NUM

RO, $OFFH, MI
MIN

A,MINS
HI

MINS, A
YES_NOCLK
R2, #0FH, MI_0

RO, $ORH, MI 1
MIN LOW
RO, #0BH, MI_2
R6,#4
HOUR_LOW

DIS

R6

B, #2

B, R6
PLACECUR4

R1,#10
KEY DE
R3, §01H, MI_L2

BUF, MINS
KEY NUM

RO, $OFFH, MI_L3
MIN_LOW

A, MINS

LO

MINS, A
YES_NOCLK

R2, #0FH,MI_L4

RO, #OAH, MI_L5
SEC
RO, $0BH, MI_L6
MIN
DIS

R6, 410

A, #2

B, R6é
PLACECURY
R1,46

KEY DE

R3, #O1H, SEC_O

BUF, SECS
KEY NUM

RO, §OFFH, SE
SEC

A, SECS
HI

SECS,A

YES NOCLK
R2,0FH, SE_O

RO, #0RH, SE_1
SEC_LOW

RO, #0BH, SE_2
RE,#7

MIN LOW

DIs

;NEXT

; PREVIEW

;NEXT

; PREVIEW

i NEXT

; PREVIEW



MOV B,R6

LCALL PLACECUR4
SE_LO:
MOV R1, #10
SE_Ll: LCALL KEY DE
CJINE R3, #01H, SE_L2
RET
SE_L2: MOV BUF, SECS
ACALLL KLl IUM
CINE RO, #0FFH, SE_L3
AMP SEC_LOW
SE_13: MOV A, SECS
ACBLL LO
MOV SECS,A
ACALL YES_NOCLK
CJNE R2, #0FH, SE L4
RET B
SE 14: CJNE RO, #0RH, SE_L5 ;NEXT
AJMP HOUR
SE_L5: CJINE RO, #0BH, SE_L6 ; PREVIEW
BJIMP SEC
SE_L6: ACALL DIS
AJMP HOUR

’-*:‘.‘****?***************** SUB SET CLOCK hAhrhkhhkhkr kb r b AA A AR ATk hdhhkh

YES_NOCLK:

CJINE RO, #0CH, YN ;CANCLE
MOV R2, #0FH
RET
YN: CJINE RO, #0DH, YN_1 ; SAVE
LCALL SET_CLOCK
MoV R2, #0FH
YN 1: RET
YES NODAT:
CJINE RO, #0CH, YN_2 ;CANCLE
MOV R2, #0FH
RET
YN _2: CJINE RO, #0DH, YN_3 ; SAVE
LCALL SET_CLKDAT
MOV R2, #0FH
YN 3: RET
DIS:
MOV A, #2
MOV B,R6
LCALL PLACECUR4
MOV A, RO
LCALL FIND
RET
DIS DAY:
MoV A, #2
MOV B,R6
LCALL PLACECUR4
MOV A,RO
LCALL FIND DAY
RET
HI
PUSH O1H
ANL A, #0FH
MOV R1,A
MOV A,BUF
ANL A, #70H
ORL A,RL
POoP 0O1lH
RET
LO:
PUSH O1H
ANL A, #7708
MOV R1,A
MOV A, BUF
ANL A, #0FH
ORL A,RL
POP O1H
RET

KEY_NUM:



NUM:

NUM_5:

NUM_é&:

NUM 10:

MOV
MoV

CJINE
MoV
MOV
RET
DJINZ
£ T
CJNE
MOV
MOV
RET
DJINZ
AJTMP
CJNE
MOV
MOV
RET
DJINZ
AJMP
CJINE
MOV
MOV
RET
DJINZ
AJMP
CJINE
MOV
MOV
RET
DJINZ
AJMP
CJNE
MOV
MOV
RET
DJNZ
AJMP
CJINE
MOV
MoV
RET
DJNZ
AJMP
CJNE
MOV
MOV
RET
DJNZ
AJMP
CJINE
MOV
MoV
RET
DJNZ
AJMP
CJNE
MOV
MoV
RET
DJNZ
CJNE
MOV
MOV
RET
CJNE
MOV
MOV
RET
CJINE
MOV
RET

RO, #0FFH
R7, #0FFH

A, $ODH,N 0

BUF, #00H
RO, #00H

R1,NUM O
NUM_¢

A, HOOH,N_
BUF, #11H
RO, #01H

R1,NUM i
NUM_$

A, #01H,N_
BUF, #22H
RO, #02H

R1,NUM 2
NUM_ S

A, $02H,N_3

BUF, #33H

RO, #03H

R1,NUM 3
NUM_©

A, 404H,N_4

BUF, #44E
RO, #04H

R1,NUM 4
NUM_9

A, §05H, N
BUF, #55H
RO, #05H

R1,NUM_5
NUM_9

L, $06H,N_
BUF, #6€H
RO, #06H

R1,NUM 6
NUM_S

A, #08H,N_
BUF, $#77H
RO, #07H

R1,NUM 7
NUM_9

A, HO9H,N_
BUF, #86H
RO, #08H

R1,NUM 8
NUM_&

A, #0AH,N_
BUF, #99H
RO, $#09H

R1,NUM ¢

A, #07H,NUM 10

RC, #0RH
R7, #OFH

A, #03H,NUM 11

RO, #0B
R7, #0FH

A, #0CH,NUM_12

RO, #0CH

1

=

5

L)

9

8

e)

;NUMBER KEY (NEXT)

;NUMBERKEY (PREVIEW)

; NUMBER KEY {CANCLE

SHIFT CURSOR AND BUFFER

\
/

BACK CURSOR

AND BUFFER



NUM_12:

NUM 13:

NUM_14:

CJINE
MOV
MOV
RET
CJINE
MoV
MOV
RET

A, #OFH,NUM_13 ;NUMBER KEY (SAVE)
RO, #0DH
R7,#0FH

B, #0BH,NUM 14 ;NUMBER KEY (2ND)
R7, #0FH

RO, #0ER

;**********f:************************f’(****Y********'ﬁxr’t**f*w**t?*x***X*x***r.r*t*?*k*xfr

;*¥** END SET CLOCK ***

;******************************wv\—***********w*************w*,.~-***w wededk ok R Kok ok ok ok

;**t*****************************************************

; SUB. FUNCTION CHECK KEY AND DELAY 5 SECOND

,-******************‘k*****‘k*****************k****r******\t*

KEY DE:

DE_100MS_1:

DE_100MS 2:

GET:

PUSE
PUSH
PUSH
MOV
MOV

MOV
JB
DJNZ
DJNZ
DJINZ
Mov
MOV
POP
POP
POP
RET
LCALL
JB
MOV
ANL
MOV
POP
POR
POY
RET

00H
01H
028
R2,#45
RO, $100

R1, #0FFH ;1 MS
KEY DA,GET

R1,DE_100MS_2

RO,DE_100MS_1

R2,DE 100MS_1

A, $0FFH

R3,#01H

02H

O1H

00H

BEEB_KEY
KEY DA, $
A, Pl

A, #0FH
R3, #00H
O2H

O1H

JJH

;*******‘k********************'k***************************

‘

SUB. FUNCTION DISPLAY LCD

I-*********************'k******’***‘k************************

PRINTNUM:

PRINTNUM 1:

PRINTDAY :

OFF _CUR:

BLINK_CUR:

OUT_NUM:

LCALL
LCALL
RET

LCALL
MOV
LCALL
RET

LCALL
LCALL
RET

MOV
LCALL
RET

MOV
LCALL
RET

MOV
MOV
LCALL
MOV
LCALL
RET

PLACECUR4
WRITE_BCD

PLACECUR4
A, RO
FIND

PLACECURA4
WRITE DAY

R4, #CFFCUR ; TURN OFF CURSOR
WRLCDCOM4

R4, #BLINKCUR
WRLCDCOM4

A, STATUS

B,R6
PLACECUR4

2, RO

FIND

ok Tk



pRA AR A A KA h A d I kI A XK I AR KA A Ak F ok ok Ak Kk ok kK d ok k& dokhh ok

; FUNCTION OUTPUT

’-*************************************************

SET_OUTPUT:
MoV R4, #CLRDSP
LCALL WRLCDCOM4
MOV A #1
MOV B, #0
LCALL PLACECUR4
LCALL PRTLCD4
DB '1.Set Qutput 1-17,0
MOV A, #2
MoV B, #0
LCALL PLACECUR4
LCALL PRTLCD4
DB '2.Clear Output ',0
S_CLK: LCALL KEY DEE
CJINE R3, #01H,5 CLK 0
RET
S_CLK_0: CJINE A, #00H,S_CLK_1 ;NUMBER KEY (1) SET OUTPUT
ACALL SET_OUT
CJNE A, #0FFH, SET_OUTPUT
RET
S _CLK_1: CJNE A, #01H,5 _CLK_2 ;NUMBERKEY (2) CLEAR OUTPUT
LCALL SET_CLR
CJNE A, #0FFH, SET_OUTPUT
RET
S_CLK_2: CJINE A, #0CH, S _CLK ;NUMBER KEY (CANCLE)
S_CLK_3: RET B
'-****************‘k****************‘k**************‘k

;  FUNCTION SET OUTPUT

'-**************’é***************‘A R K kR Rk ok ke ke kR ko v ok

SET OUT:
MOV R4, #CLRDSP
LCALL WRLCDCOM4
MOV BUFOUT, #0FFH
MOV A 41
MOV B, #0
LCALL PLACECUR4
LCALL PRTLCD
DB ' Press Key{(l1-8) ",0
MOV A, #2
MoV B, #0
LCALL PLATECUR4
LCALL PRTLCU4
DB ' Output= 1 Ent.',0
MOV R7, #0FFH
MOV BUFOUT, #01H
SETOUT:
MOV R6, #10
MOV A, #2
MOV B,RE
LCALL PLACECUR4
LCALL BLINK CUR
SETOUT1:
MOV R1, #9
LCAELL KEY DEE
CJINE R3, #01H, ST_OUT1
RET
ST_OUTL:
LCALL KEY__NUM :
CJNE RO, #0CH, ST_OUT2 ;CANCLE
SETOUTZ : MOV A, #55H
MoV BUFOUT, #0FFH
RET
ST_OUTZ S CJNE RO, #0DH, ST_OUT3 ;SET FUNCTION OQUTPUT
MOV A, $#0F0H
LCALL SE’I‘_ORDER
CJNE A, #0FFH, SET_OUT
RET
ST _OUT3: CJINE R7,#0FH, ST_QUT4
LJMP SETOUT1

ST OUT4: CINE RO, #0FFH . S._OUTS



LJMP
ST _OUT5: CJINE
LJMP
ST OUT6: MoV
ANL
MOV
LCALL
LJMP

7
‘

SETOUT1

RO, #00H, ST_OUT6
SETOUT1

A,RO

A, #0FH

BUFOUT, A

DIS

SETOUT

Kk hkh Xk Ak hhkdh kA hhkh kb hkkk kA hhhhrhkFh A Fh A hk kA x vk kr®

FUNCTICN SET PROGRAM CRDER

3R R Kk h ke ek ke ko ko Sk ok R kR kR KR KRk kR R R Rk R Rk ok kAo x

SET_ORDER:
MOV
LCALL
MOV
MOV
MOV
LCALL
LCALL
DB
MoV
MOV
LCALL
LCALL
DB
MOV
MoV
MOV
MOV
LCALL
LCALL
SETCR:
MOV
LCALL
CJNE
RET
ST_OR:
LCALL
CJNE
MCV
RET
ST ORI1:
CJINE
ENTER
AJMP
ST_ORZ:
CJNE
AJMP
ST_ORS:
CJNE
AJMP
ST _OR4:
MOV
MOV
MOV
MUL
MOV
ACALL
CJNE
RET

R4, #CLRDSP
WRLCDCCM4
BUFOR, $#0FFH
A HL
B, #0
PLACECUR4
PRTLCD4
'Load . on/0ff’',0
A, #2
B, #0
PLACECUR4
PRTLCD4
' Program 1 2 3 4°,0
R7, $#0FFH
A, #1
B, #5
RO, BUFOUT
PRINTNUM 1
OFF_CUR

R1,#5
KEY DEE
R3,¥01H, ST OR

KEY NUM
RO, #0OCH, ST_OR1
A, #55L

;CANCLE

R7,#0FH, ST_OR2 ;DON'T CARE KEY NEXT , PREVIEW

SETOR

RO, #0FFH, ST OR3
SETOR

RO, #00H, ST NR4 ;DON'T CARE KEY "O"
SETOR

A, RO
BUFORDER, A

B, #2

AB

BUFOR, A

OUT_FUN

A, $0FFH, SET ORDER

AND

7 KKK R kK ok ok K KA R K K K K R R KK A KRR e Kok R R Sk e ok ok ok ke kK ok o o K R Rk ek ok ok ok ok ok ok ok ok ok ok ok ok ko ok ok ko kR kK ko

OUT_FUN:
MOV
MOV
ACALL
MOV
MOV
LCALL
LCALL
DB
ACALL
MOV
MOV

STATUS, #1
R1, #BUFON
CHK_STATUS
A, #1

B, #0
PLACECUR4
PRTLCD4

' . Day hh:mm Cn',0
PRT_FUN
STATUS, 42
R1, #BUFOFF



ACALL CHK_STATUS

MOV A, #2

MOV B, #0

LCALL PLACECUR4
LCALL PRTLCD4

DR ' . Day hh:mm Off',0
ACALL PRT FUN

MOV A §2

MOV B, 40

MOV RO, BUFOR
LCALL PRINTNUM 1
MOV A, 41

MOV B, #0

DEC RO

LCALL PRINTNUM 1
ACALL OUT_ON

RET

piREF R ARk kg dokkk Kk R FA KK AK ok TRk gk dedodo ook sk s gk sk ok de sk sk Kok okok deok ek ek ko e e s A de ke e e ek ok e ok K

7 SUB. PRINT ON DISPLAY

PRRKHRRIAKA A H KRR AR KA kR kT Rk A h kR A F AR R KA KRR A I I AN IR A hkdkkdokhh hdkkk hhk deohkdhhokk %

PRT_FUN:

MOV A, STATUS
MOV B, 43

MOV RO, BUFDAY
LCALL PRINTDAY
MOV A, STATUS
MOV B, 7

MOV RO, BUFEOUR
LCALL PRINTNUM
MOV A, STATUS
MOV B,#10
MoV RO, BUFMIN
LCALL PRINTNUM
RET

;********************************%*************v*****%***************************

; CHECK STATUS OF BUFFER QUTPUT

;‘)\'**********)\'**************************i*******v*********************************

CHK_STATUS:

MOV R2, BUFORDER
CHK_ST. DINZ R2,CHK _ST1

MOV R2, BUFOUT
CHK_S: DJNZ R2,CHK S1

ACALL KEEP_OUT

RET
CHK_S1:

MOV A, RL

ADD A, #3

MOV R1,A

AJMP CHK_S
CHK_ST1: MoV A, R1

ADD A, 424

MOV R1,A

AJMP CHK_ST
KEEP OUT: MoV R2, %3

B MOV RO, #BUFDAY

KEEP: MOV A, GR1

MOV @RrRO, A
KEEP CHK: DINZ R2,KEEP_CHK1

RET
KEEP CHKL: INC R1

INC RO

AJMP KEEP

T f T S R A R R RS
;

; SET OUTPUT ON

R R R e e e e TR e e e e R R T e o S e
‘

OUT ON
B MOV STATUS, #
MOV A, #1
MOV B, 43
LCALL PLACECUR4
LCALL BLINK CUR
MOV R1, 48

LCALL KEY DE



ON_DAO:

ON_DAl:

ON_DA2:

ON_DA3:

ON_DA4:

ON DAS:

ON_DA6:

ON_DA7:

ON_TIME:

ON_TIMEL:

ON_TIME2:

ON_TIME3:

ON_TIME4:

ON_TIMES:

ON_TIMEG:

ON TIM.7:

CJINE
RET

LCALL
CJNE
AJMP
RET

CJINE
RET

CJINE
MOV
MOV
MOV
LCALL
LCALL
DB
AJMP

CJNE
ACALL
AJMP
CJINE
AJMP

CJNE
AJMP

CJINE
AJIMP

MOV
LCALL
ANL
MOV
MOV
MOV
LCALL
MOV
ACARLL

ACALL
CJINE
AJIMP

CJNE
RET

MOV
MOV
LCALL
LCALL
MOV
LCALL
CJINE
RET

LCALL
CJINE
ACALL
AJMP

CJNE
7.IMP

CJINE
AJMP

CJNE
ACALL
AJMP

R3, #01H, ON_DAO

KEY NUM
RO, #0AH, ON_DAl
OUT OFF

RO, #0CH, ON_DA2

RO, #0DH, ON- DA3- --

BUFDAY, #0FFH
A, #l

B, #3
PLACECUR4
PRTLCD4

1 !,0
ON_TIME

RO, #0EH, ON_DA4
CLRPRO
OUT_ON
R7, #0FH, ON_DAS
QUT_ON

RO, #OFFH, ON_DA6
ouUT ON

RO, #00H, ON_DA7
CUT_ON

A, BUF

LO

A, #0FE

BUFDAY, A

A, STATUS

B, #3
PLACECUR4

A, TO

FIND DAY

WE_HOUR
R1,#OFH, ON_TIMEL
OUT_ON

A, #0FFH, ON_TIME2

A, #1

B, #15

PLACECUR4

BLINK CUR

R1,#0

KEY DE

R3, #01H, ON_TIME3

KEY NUM
RO, #ODH, ON_TIME4
SAVE_OUT
OUT OFF

RO, $0CH, ON_TIMES
OUT_ON

RO, #0AH, ON_TIME6
OUT_OFF

RO, $OEH, ON_TIME7T
CLRPRO
OUT_ON

;KEY NEXT

EXTT

;KEY SAVE

;CLEAR ONE PROGRAM

;NOT PRESS KEY NUMBER

;DON'T CARE KEY NUMBER 0

;DISPLAY DAY ON LCD

; SAVE

;CANCLE

;KEY NEXT GO TO SET FUNCTION OFF

;CLEAR

ONE PROGRAM



CJINE R7, #0FH, ON_TIMES

AJMP OUT_ON
ON_TIMES:

CJNE RO, #0FFH, ON_TIMEY
ON_TIMES: AIMP OUT_ON
;‘k**‘k*‘k‘k****************‘k***‘k‘k***‘k**************************************t***‘k****
: SET OUTPUT OFF

,-**************w*vvxw**r******w*****www*v‘e******x**’rrr.v\—*s\-x**wr*********xw***w*vﬂc**

OUT_OFF:

MOV STATUS, #2
MoV B2
MOV B, #3
LCALL PLACECUR4
LCALL BLINK _CUR
MOV R1, #8
LCALL KEY DE
CJNE R3, #OIH,OFE‘RDAO
RET
OFF _DAO:
LCARLL KEY_NUM
CJINE RO, #0BH, OFF DAl ;KEY PREVIEW
AJMP OUT_ON
RET
OFF DAl:
CJNE RO, #0CH, OFF*DAZ ; CANCLE EXIT
OFF _DA2:
CJNE RO, #0DH, OFF__DAS ;KEY SAVE
MOV BUFDAY, #0FFH
MOV A, #2
MoV B, #3
LCALL PLACECUR4
LCALL PRTLCD4
DB ! 0
AJMP OFF_TIME
OFF_DA3:
CJINE RO, #0EH, OFF_DA4 ;CLEAR ONE PROGRAM
ACALL CLRPRO
AJMP OUT_OFF
OFF_DP’«!: CJINE R7, #OE‘H/OFE_DAS
AJMP OUT_OFF
OFF_DA5:
CJINE RO, #0FFH, CFF_DAG6 ;NOT PRESS KEY NUMBER
AJIMP OUT_OFF
OFF_DA6:
CJINE RO, #00H, OFF_DA7 ;DON'T CARE KEY NUMBER O
AJMP QUT_OFF
OFF DA7:
A,BUF ;DISPLAY DAY ON LCD
LO
A, #0OFH
BUFDAY, A
A,STATUS
B, #3
PLACECUR4
A,RC
FIND DAY
OFF_TIME:
ACARLL WE_HOUR
CJIKNE R1, #0FH, OFF_TIMEl
AJIMP OUT_OFF
OFF TIMEL:
CJINE A, #OFFH, OFF_TIMEZ
RET
OFF_TIMEZ2:
MOV A #2
MGV B,#15
LCALL PLACECUR4
LCALL BLINK CUR
MOV RL1, #0C
LCALL KEY_DE
CJINE R3,#OIH,OFF#T1ME3



OFF TIME3:
LCALL
CINE
ACALL
AJMP
OFF_TIME4:
CJINE
AJIMP
OFF _TIMES:
CJINE
OFF
AJMP
OFF TIME6:
CINE
ACALL
AJMP
OFF _TTMET:
CJINE
AJMP
OFF TIMES:
- CJNE

OFF TIMES: ATMP

KEY NUM
RO, #0DH, OFF_TIME4 ; SAVE
SAVE_OUT

OUT_ON

RO, #0CH, OFF TIMES ; CANCLE

OUT_OFF
0, #0BH, OFF_TIME6 ;KEY PREVIEW GO TO SET
OUT_ON

RO, #0EH, OFF_TIME7
CLRPRO SET,
QUT_OFF

1

AR ONE PROGRAM

R7, #0FH, OFF_TIMES
OUT_OFF

RO, #0FFH, OFF TIMEY
OUT OFF

FRAFFEXK KRN KKK KAk kA kkkxkx * X HTGH HQUR* ***kkkkddkhhkhhdhkhhhdhhkhdkhkdhrkhrx

WE_HOUR:
MOV
MOV
MOV
MOV
LCALL
MOV
LCALL
CJNE
RET
WE_HRO: MOV
LCALL
CJINE
AJMP
CJNE
AJMP
CJINE
MOV
RET
WE_HR3: MoV
LCALL
MOV
LCALL
CJNE
MOV
AJIMP
WE_CHK _2: MOV

WE_HRL1:

WE PR2Z:

R7, $0FFH
RE, 47

A, STATUS

B,RE

PLACECUR4

RI, #3

KEY DE

R3, #01H, WE_HRO

BUF, BUFHOUR
KEY_NUM

RO, #0FFH, WE_HR1
WE_HOUR

R7, #0FH, WE_HR2

WE_HOUR

RO, #9Cd, WE_HR3

R1, #0FH

; CENCLE

A, BUFHOUR
HI

BUFHOUR, A
OUT_NUM

RO, #02H, WE_CHK_2
R2, #02H
WE_HR_LOW

R2, #01H

sRok ok ok F Rk ok bk ok ok ok Rk kR ko k ke ok ek T QW HQUR® * % *k & ke ddk ke ke ke ke de ok A de ko o kode e e

WE_HR_LOW:

INC
WE_Lw: MOV

MOV

LCALL
WE_LO:

CJINE

MOV

AJMP
WE Ll: MOV
WE L2: LCALL
CJNE
RET
MOV
LCALL
CJINE
AJIMP
CJINE
MOV
AJIMP
CJINE
AJMP

=
5]
=
w

WE CH Ll:

WE_CHK_4:

R6

A, STATUS
B,R6
PLACECUR4

RZ, #02H,WE_L1
R1, #4
WE_L2
R1,#10
KEY DE
R3, #01H,WE_L3

BUF, BUFHOUR
KEY NUM

RO, §OFFH,WE CH L1
WE_LW

R7, #0FH, WE_CHK_4

ReE, #7

WE_HR_LOW

RO, #0CH, WE_CHK_5

WE_HOUR

; CANCLE



WE_CHK_5:

MOV
LCALL
Mov
LCALL

A, BUFEOUR
Lo
BUFHOUR, A
OUT _NUM

;***************************HIGI{ MINUTE***********9:***t'******************

WE_MIN:

WE_MIN_O:

WE_MI:

WE MI_1:

WE_MI 2:

MOV
MOV
ate)'s
LCALL
MoV
LCALL
CJNE
RET
MOV
LCALL
CJNE
AJMP
CJINE
AJMP
CJINE
MOV
AJMP
MOV
LCALL
MOV
LCALL

RE, #10
A,STATUS
&ydi6
PLACECUR4
R, #6

KEY DE

R3, #01H,WE_MIN O

BUF, BUFMIN
KEY NUM

RO, $0FFH, WE_MI
WE_MIN

R7, #0FH,WE MI 1
WE_MIN

RO, #0CH, WE_MI 2
R6, #7

WE_HR LOW

A, BUFMIN

HI

BUFMIN, A
OUT_NUM

;CANCLE

JRFHKAFF I AL AKX KA KK T A KKk kR kR O MINUTE******kkhhkrkhhhhhhhhhhhrrrrrrkhhrsd

WE_MIN_LOW:

WE_MIN_LW:

WE MI LO:

WE MI L1:

WE MI_L2:

WE_MI_L3:

WE MI L4:

WE_MI_LS:

INC
MOV
MOV
LCALL

MOV
LCALL
CJNE
RET
MOV
LCALL
CJNE
AJMP
CJNE
AJMP
CJNE
MOV
AJMP
MOV
LCALL
MOV
LCALL
RET

R6

A, STATUS
B,R6
PLACECUR4

R1,#10
KEY DE
R3, #01H, WE_MI_L2

BUF, BUFMIN
K£Y_NUM

RO, ¥OFFH,WE_MI_L3

WE_MIN LOW

RO, $0CH, WE_MI_L4 ; CANCLE
WE_MIN

R7, #0FH, WE_MI_LS

RE, 10

WE_MIN LOW

A, BUEMIN

LO

BUFMIN, A

OUT_NUM

R R R b S S R R R R R R R R R R R
.

; SUB SAVES THE OUTPUT

CHECKING

B b o T R R e R R R S h T o
‘

SAVE_QUT:

SA_OUT:

MOV
CJINE
MOV
ACALL
RET
CJINE
MOV
ACALL
RET

MoV
DINZ
MOV
DJNZ
ACALL
RET
MOV
ADD

A,STATUS

A, $01H,SA_OUT
RO, # BUFON
SRVE

A, #02H, SAVE_OUT
RO, #BUFOFF
SAVE

R2, BUFORDER
R2, SAVE2
R2,BUFOUT
R2,SAVE_S1
SAV_OUT



MoV
AJMP
SAVE2: MOV
ADD
MOV
AJMP
SAV_OUT: MOV
MoV
SZVES: MOV
MOV
SAVE CHK: DJINZ
RET
SAVE_CHKI: INC
INC
AIMP

RO, A
SAVE S

2, RO

R, #24

RO, A

SAVE1L

R2, #3

R1, #BUFDAY
A, @R1

@RO, A

R2, SAVE_CHK1

R1
RO
SAVE3

l-*******************x**********i Fhhk ok Ak Fhhhhh bk h bk hr kA dkhkk k) k

;  CLEAR QUTPUT FUNCTION

,-*‘k*‘k********************************************************

CLRPRO:
PUSH
MoV
MOV
MOV
ACALL
MOV
MoV
MOV
LCALL
CJINE
LCALL
DB
poP
RET

PRO: LCALL
DB
poP
RET

O0H

BUFDAY, #0FFH
BUFHOUR, #0FFH
BUFMIN, #0FFH
SAVE_OUT

RO, STATUS

A, STATUS

B, #3
PLACECUR4

RO, #1, PRO
PRTLCD4

*Day hh:mm On',O0
OO0H

PRTLCD4
*Day hh:mm Off',0
O0H

R R e R e N e e T

FUNCTION CLEARR OUTPUT

Khhkd k kAR KFhA Ak b h kP v h kP kA hF b mdhhhkrhkx “whhrh 7 khkk &

SET_CLR:
MoV
LCALL
MoV
MOV
LCALL
LCALL
DB
MOV
MOV
LCALL
LCALL
DB
S_CLR: LCALL
CJINE
RET
S_CLR_0: CJINE
ACALL
RET
S_CLR 1: CJINE
ACALL
CJINE
RET
S_CLR_2: CJINE
RET

R4, #CLRDSP
WRLCDCCOM4

A, #1

B, #0

PLACECUR4

PRTLCD4

'1.Erase All o)
A, #2

B, #0

PLACECUR4

PRTLCD4

'2.0ne by one L ¢!
KEY_DEE
R3,%01H,S CLR 0

A, #00H,S_CLR_1 ;NUMBER KEY (1) CLEAR QUTPUT ALL
ERASE_ALL

A, #OlH,S_CLR_Z ;NUMBERKEY (2) CLEAR OUTPUT ONE BY ONE
ERASE_ONE

A, 0FFH, SET CLR

A, #0CH,S_CLR /NUMBER KEY (CANCLE)

JEFHIIIRA KA A TR KA A F AT A d Ak hhhhkrFh A A A bk F Ak kh A A

/ SUB. CLEAR OUTPUT ALL

JEF R kK kG kA hhHhkk ok ok ko kA kA hkhhhk ok hdhhk kA Rhk ke xddokhk &

ERASE ALL:
PUSH
ACALL
CINE
E ALL: RET

0OH
SUB_DEL
I, $0FFH, E_ALLL



E_ALL1:

E_ALL2:

;********ws\ P R R T R R R R R Rt

CJINE
POP
RET
CJINE
MUV
MOV
DJ'.Z2
MOV
MOV
MOV

INC

DJINZ
MOV
POP
RET
MoV
INC
AJMP

RO, $22H, E_ALL2
00H

RO, #11H, ERASE_ALL
RO, §BUTON
R2,4193
R2,E 3

R2, 48

RO, #CHKOUT1
@RO, #01H

RO

R2,E_2

P2, #00H

00H

GRO, #0FFH
RO
E_1

; SUB. CLEAR OUTPUT ONE BY ONE

;*******+*+********+**************+*****+**+******

ERASE ONE:

CLR_OUT:

CLR_OUT1:

CL_OUT1:

CL OUT2:

CLO:

CL_OUT3:
CL oUT4:
CL_OUT5:

CL_ouTé:

MOV

LCALL

MOV
MOV
MOV
LCALL
LCALL
DB
MCV
MOV
LCALL
LCALL
DB
MOV

MOV
MoV
MOV
LCALL
LCALL

MOV
MOV
LCALL
CJINE
RET

LCALL
CJINE
MOV
RET
CJINE
ACALL
CJNE
AJMP
CJINE
MOV
SETB
LCALL
MOV
LCALL
CJINE
RET
CJINE
AJMP
CJINE
AJMP
CJNE
AJMP
MOV

R4, #CLRDSP
WRLCDCOM4
BUFOUT, #0FFH

A, #1

B, #0

PLACECUR4
PRTLCD{

' Press Key(1-8)
n, #2

B, #0

PLACECUR4
PRTLCD4

' Delete= 1 Ent.
BUFOUT, #01H

RE,#10

R, %2

B, Ré
PLACECUR4
BLINK_CUR

R7,#OFFH

R1,#9

KEY DEE
R3,¥01H,CL_OUT1

KEY NUM
RO, 0CH, CL_OUT2
A, #55H

RO, #0DH, CL_OUT3
SUB_DEL

RO, #22H, CLO
ERASE_ONE

RO, #11H, ERASE_ONE
RO, ONOEF

ONOFF .4

ON_OFF

ONOFF, RO

CLERR

A, #0FFH, ERASE_ONE

R7, #0FH, CL_OUT4

CLR_CUTL

RO, §OFFH, CL_OUT5
CLR_OUTL

RO, #00H, CL_OUT6

CLR_OUT1

A, RO

', 0

t,0

; CANCLE

;SET FUNCTION OUTPUT

;CANCLE

;SET FUNCTION QUTPUT



ANL A, #0FH

MOV BUFOUT, A
LCALL DIS
LIMP CLR_OUT

Khkkrh bk khkkrrhkhkrhkrhdhk kb rr bk rhkhhdrr Ak k kb hkrkkhhdkhkdrhkkhr

SUB DELETE YES NO FUNCTIZ

dhk kA khkhhddrhFrahk bk hh Ak Frhx? kFbhhAh bk kI anh bk dhkhhk kA b T kA rrhhdhkkh

oS ~e s

UB DEL:

MOV R4, #CLRDSP
LCALL WRLCDCOM4
MOV A, #1
MOV B, #0
LCALL PLACECUR4
LCALL PRTLCD4
DB ' Do you delete? ',0
MOV A, #2
MOV B, #0
LCALL PLACECUR4
LCALL PRTLCD4
DB 'Yes=Ent. No=Clr.’',0

SU_DELL: MOV RO, #0FH
MOV R1, 40
LCALL KEY DE
CJNE R3,#01H,S DEL1
RET

S_DELI
LCALL KEY NUM
CJNE RO, #0CH, S _DEL2 ;CANCLE
MOV RO, #22H
RET

S-DELZ 2 CJINE RO, #0DH, SU_DEL1 ;SET FUNCTION OUTPUT
MOV RO, #11H
RET :

Kk Ak hkkr Ak hk ko hhr hh kA h I A A AT A A I AT I T AR A A AT Ik rdhhkdvr

; SUB SETS THE DS1307 OSCILLATOR

hhkhkhkhkhhhhkdhhhrhhdrhhhhdrhhdh A dhkdhkdrbhdddhdrh Ak dhk o rrhrrd kA x &

0OSC_CONTROL:

ACALL SEND_START ; GENERATE START CONDITION

MOV A, #DS1307W ; 1101 0000 ADDRESS + WRITE-BIT

ICALL SEND BYTE ; SEND BYIE T0O 1307

MOV A, #00H ; RDDRESS BYTE TO REGISTER 00OH

ACALL SEND_BYTE ; ECONDS REGISTER, ALWAYS LEAVE

SETB LASTREAD ; REG OOH-BIT #7 = 0 (LOW)

ACALL SEND_STOP ; IF REG O00H-BIT #7 = 1 CLOCK

ACALL SEND_START ; OSCILLATOR IS OFF.

MOV A, #DS1307R ; 1101 0001 ADDRESS + READ-BIT

ACALL SEND_BYTE

ACALL READ BYTE ; READ A BYTE FROM THE 1307

CLR ACC.7 ; CLEAR REG OOH-BIT #7 TO ENABLE
OSC_SET: ; OSCILLATCR.

PUSH ACC ; SAVE ON STACK

ACALL SEND STOP

ACALL SEND_START

MOV A, #DS1307wW ; SETUP TO WRITE

ACALL SEND BYTE

MOV A, #00H ; REGISTER OOH ADDRESS

ACALL SEND_BYTE

POP ACC ; GET DATA TO START OSCILLATOR

ACALL SEND BYTE ; SEND IT

ACALL SEND_STOP

RET

kA hhhhkhrhkhhdkhhdhhd A A Fr A A Ak I hh b dk Ak Ak rhkrkh Ak hkkkk ks kd ok hdhhk

; SUB SETS THE CLOCK

hhkhkhhkhhhhhkhrAddh kb drhhdrdrdrh kb hhkrdr bbbk kb h bk kb dkdrrhkdd kA kdhhkhk

ET CLOCK:

w ~

- ACALL SEND START ; SEND 2-WIRE START CONDITION
MOV A,#D§1307W ; SEND 1307 WRITE COMMAND
ACALL SEND_BYTE
MOV A, #00H ; SET DATA POINTER TO REGISTER
; O0OH ON THE DS1307
ACALL SEND_BYTE
MOV R1, #24H ; START WITH SECONDS REGISTER

; IN INTERNAL RAM



SEND_LOOP:
MOV
ACALL
INC
CINE
ACTLL
RET

A, @R1 ;
SEND_BYTE ;
Rl ;
Rl,#27H,SEND_LOOP
SEND_STCP ;

MOVE FIRST BYTE OF DATA TGO ACC
SEND DATA ON 2-WIRE BUT
LOOP UNTIL CLOCK DATA SENT

SEND 2-WIRE -STOP CONDITION

R o e R e o S o

CET_CLKDAT:
ACALL
MOV
ACALL
MoV

ACALL
MOV

SEND_LOOP1:
MOV
ACALL
INC
CJINE
ACALL
RET

SEND_START
A, #DS1307W
SEND BYTE
A, #03H

SEND_BYTE
R, $27H

A, @RL
SEND_BYTE

R1

R1, #2BH, SEND_LOOP1
SEND_STOP

SEND 2-WIRE START CONDITION
SEND 1307 WRITE COMMAND

SET DATA POINTER TO REGISTER
; O0H ON THE DS1307

; START WITH SECONDS REGISTER
IN INTERNAL RAM

; MOVE FIRST BYTE OF DATA TO ACC
SEND DATA ON 2-WIRE BUT
; LOOP UNTIL CLOCK DATA SENT

; SEND 2-WIRE STOP CONDITION

s KA A A F R A AR A A AR A A A A I A A K IR AR I A A A A A A A A A A A A A I AT A I AT A A ATk A K h ok *

; SUB

SEND_START:
SETB
CLR
CLR
JNB
JNB
SETB
SETB
JNB
CLR
ACALL
CLR
RET

SETB
RET

SENDS START CONDITION

sk ok ek kK ok ok ok ok sk ok K S ok bk sk Xk e ok ek e ke ok kR Rk R b R R R ok Rk ok ke ok ek R R ok ok

_2W_BUSY
ACK
BUS_FLT
SCL, FAULT
SDA, FAULT
SDA

scL
sCL, $
SDA
DELAY
SCL

BUS_FLT

INDICATE THAT 2-WIRE
OPERATION IS IN PROGRESS
; CLEAR STATUS FLAGS

BEGIN ST..RT CODITION

H dhhkhkhkhkhkhhhkhhhhkhhkkhhbkhhkhrdkhhhkhrhrhhkhhkhkdrrkdhhdhrhrhkhhdhkdhrtrhkr

; SUB SENDS ST™OP CONDITION

F ok ok g gk ok ok ok ok sk ok ok ok ok ok kR R ok ok ko ke ke ki ke Sk e kK e e ok ok ke ok e e ke ke ok e ke ke ok ok ke ok

SEND_STOP:
CLR
SETB
JNB
SETB
CLR
RET

READ BYTE:
MOV
MOV
SETB

READ BITS:
SETB
JNB
MOV
RLC
CLR
DJINZ
JB

CLR
SETB

SDA
SCL
SCL, $
SDA
_2W_BUSY

BITCNT, $08H
-, 00K
SDA

SCL
SCL, $
C,SDA
A
SCL
BITCNT, READ BITS
LASTREAD, ACKN

SDA

SCL ;

Thhkhhkhxkhd o hhkh bk kA kb bk hhkhhd hkkFr kX Fhrhhhhkhr T r A KA A EFx kK

; THIS SUB READS ONE BYTE

B e R e R R R e R R R o R R T TR o ey

OF DATA FROM THE DS1307

; SET COUNTER FOR 8-BITS DATA
; SET SDA HIGH TO ENSURE LINE

; FREE

; TRANSITION SCL LOW-TO-HIGH

; MOVE DATA BIT INTO CARRY

; ROTATE CARRY-BIT INTO ACC.O
; TRANSITION SCL HIGH-TO-LOW
; LOOP FOR 8-BITS

; CHECK TO SEE IF THIS IS

; THE LAST READ

; IF NOT LAST READ SEND ACK-BIT
PULSE SCL TO TRANSMIT ACKNOWLEDGE



ACKN: JNB SCL, $
CLR SCL ; OR NOT ACKNOWLEDGE BIT

RET
Kok kkkk Kk hhkhhkhkhhhk Ak hk ok hkhhkkhhhhh kA kkkhkhhhhhkkkhkhhk kK
THIS SUB SENDS 1 BYTE OF DATA TO THE DS1307
; C/LL THIS FOR EACH REGISTER SECONDS TO YEAR
ACC MUST CONTAIN DATA TO BE SENT TO CLOCK

Fhhhkhhkhhhhhhkhdkdbhhrhhrb A dh A bk h A b hhh bk kb hhrhhdr kb hrhhdddrdt

SEND_BYTE:

~e o~

MOV BITCNT, #08H ; SET COUNTER FOR 8-BITS
SB_LOOP:
JNB ACC.7, NOTONE ; CHECK TO SEE IF BIT-7 OF
SETB SDA ; ACC IS A 1, AND SET SDR HIGH
JMP ONE
NOTONE :
CLR SDA ; CLR SDA LOW
ONE:
SETB sCL ; TRANSITION SCL LOW-TO-HIGH
JNB SCL.8
RL A ; ROTATE ACC LEFT 1-BIT
CLR SCL ; TRANSITION SCL LOW-TO-HIGH
DJINZ BITCNT,SB_LOOP ; LOOP FOR 8-BITS
SETB SDA ; SET SDA HIGE TO LOOK FOR
SETB SCL ; ACKNOWLEDGE PULSE
JNB SCL, §
CILR ACK
JNB SDA, SB_EX ; CHECK FOR ACK OR NOT ACK
SETB ACK ; SET ACKNOWLEDGE FLAG FOR
; NOT ACK
SB_EX:
ACALL DELAY ; DELAY FOR AN OPERATION
CLR scL ; TRANSITION SCL HIGH-TO-LOW
ACALL DELAY ; DELAY FOR AN OPERATION
RET

Fhkhhkhhd chh kA h o rhhr bk kA A A ARk kA kb Ak kb kA dhdd ke

; SUB DETAYS THE BUS

KhAIAAA* KA A A A A AR A A A I A A A KA A A I AR A I A I AT AR AT A A kA A kA xdk

DELA; :
NOP ; DELAY FOR BUS TIMING

RFT
IR SR SRS R SRS R A SRR R SRS RS S22 2R SRR SRRt R el SRS s
SUB REPRDS THE CLOCK AND WRITES IT TO THE SCRATCHPAD MEMORY
ON RETURN FROM HERE DATE & TIME DATA WILL BE STORED IN THE
; DATE & TIME REGISTERS FROM 24H (SECS) TO 2AH (YEAR)
ALARM SETTINGS IN REGISTERS 2CH(HRS) AND 2DH(MINUTES) .

Khkd ok kFhhkFhkk kb hkhkhkkhdkhkkFrrhkrkh b dhhhkkhkh bk rkkhkkdhhhkhkkhxxhk

READ_CLOCK:

MOV R1, #24H ; SECONDS STORAGE LOCATION
MOV BYTECNT, #00H
CLR LESTREAD
ACALL SEND_START
MoV A, #DS1307W
ACALL SEND BYTE
MOV A, #00H
ACALL SEND BYTE
ACALL SEND_STOP
ACALL SEND _START
MOV A, #DS1307R
ACALL SEND BYTE
READ LOOP:
MOV A, BYTECNT
CJINE A, #09H, NOT LAST
SETB LASTREAD
NOT LAST:
ACALL READ BYTE
MoV @R1,A
MoV A, BYTECNT
CJINE A, #00H, NOT_FIRST
MOV A, @R1
CLR ACC .7 ; ENSURE 0SC BIT=0 (ENABLED)
MOV @R1,A
NOT FIRST:

INC R1



INC
MOV
CJINE
ACALL
RET

BYTECNT
A, BYTECNT

A, #0AH, READ_LOOP

SEND_STOP

***'k'k**‘k**************************************************

; WRITE NUMBER ON LCD DISPLAY

******************************************t*******‘k****.**.*v

WRITE_BCD:

FIND:

LOOK_UP:

Ml:

)

M3.

M4:

M7:

M8:

MS:

PUSH
PUSH
MOV
SWAP
ANL
ACALL
MOV
ANL
ACALL
POP
POP
RET

SJMP
RET

CJNE
LCALL
DB
RET

CJNE
LCALL
CL

RET

CJNE
LCALL
DB
RET

CJNE
LCALL
DB
RET

CJNE
LCALL
DB
RET

CJINE
LCRLL

RET

CJNE
LCALL
DB
RET

CJINE

LCALL
DB

RET

CJNE
LCALL
DB

ACC
00H

A, RO

A

A, #0FH
FIND
A,RO

A, #0FH
FIND
00K
ACC

LOOK_UP

A, #00000000B, M1

PRTLCD4
1@t ,0

A, #00000001B, M2

PRTLCD4
1,0

A, #00000010B, M3

PRTLCD4
122,0

A, #00000011B, M4

PRTLCD4
37,0

A, #00000100B, M5

PRTLCD4
'4,/0

A, #00000101B, M6

PRTLCD4
187,40

A, #00000110B, M7

PRTLCD4
61,0

A, #00000111B, M8

PRTLCD4
70,0

A, #00001000B, M9

PRTLCD4
'8',0

A, #00001001B,M10

PRTLCD4
91,0

’

LOCK IT UP & THEN PRINT IT.



M10: RET

e o e e e T Y

WRITE DAY ON LCD DISPLAY

Fhhdkhhhdhddhdhhhhrhhhr A h kA hhkhhddhhhh kb dk A hk bk Ak r bk khkhhkhkh ok k

WRITE_DAY:
PUSH
PUSH
MoV
ANL
ACALL
POP
POP
RET
FIND DAY:
SJMP
RET
GET _DAY:
CJINE
LCALL
DB
RET
Bl :
CJNE
LCALL
DB
RET
D2:
CJNE
LCALL
DB
RET

CJINE
LCALL
DB
RET
D4:
CJINE
LCALL
DB
RET
D5
CJINE
LCALL

D6:
CJNE
LCALL
DB
D7: RET

’
i

RESETLCD4:
CLR
CLR
CLR
SETB
CLR
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL

INITLCD4:
CLR
CLR
CLR
MOV

ACC
00H
A, RO
A, #0FH
FIND DAY
00H
ACC

GET_DAY

A, #00000001B, D1
PRTLCD4
'Sun', 0

A, #00000010B, D2
PRTLCD4
‘Mon', 0

A, #00000011B, D3
PRTLCD4
'Tue', 0

A, #00000100B, D4
PRTLCDA
‘Wed', 0

A, #00000101B,D5
PRTLCD4
‘thu', 0

A, #00000110B, D6
PRTLCD4
YPrit, 0

A, #00000111B, D7
PRTLCDA4
'sat', 0

LCD_RS
1CD_RW
ICD_E

LCD_E
ICD_E
R4, #CONFIG
WRLCDCOM4
R4, $08H
WRLCDCOMS
R4, #1
WRLCDCOM4
R4, #ENTRYMODE
WRLCDCOM4

LCD_RS
LCD_RW
ICD_E
R4, #CUNF LG

DECODE HIGH DIGIT

LCOK IT UF & THEN PRINT IT.

Ll R e N e s

SOFTWARE VERSION OF THE POWER ON RESET

R e T 1

LCD REGISTER SELECT LINE
READ / WRITE LINE

ENABLE LINE

START ENABLE PULSE

END ENABLE PULSE
FUNCTICON SET

CLEAR DISPLAY, HOME CURSOR

SET ENTRY MODE

LCD REGISTER SELECT LINE
READ / WRITE LINE
ENABLE LINE

FUNCTICUN SET DATA BITS,



; LINES, FONTS

ACALL WRLCDCOM4

MOV R4, #ONDSP ; DISPLAY ON

ACALL WRLCDCOM4

MOV R4, #ENTRYMODE ; SET ENTRY MODE

ACALL WRLCDCOM4 ; INCREMENT CURSOR RIGHT, NO SHIFT
MOV R4, #CLRDSP ; CLEAR DISPLAY, HOME CURSOR
ACALL WRLCDCOM4

RET

Fkdek ok hh ok hk ok hhhkhk ok hhh kb ok k ok kA mh &k hh k ok k ok ks kb ok ok ok Kk ke ke ko Rk

SUB WRITES A COMMAND WORD TO THE LCD
; COMMAND MUST BE PLACED IN R4 BY CALLING PROGRAM

B R e Ty

WRLCDCOM4 :

CLR ICD E
CLR LCD RS ; SELECT SEND COMMAND
CLR LCD_RW ; SELECT WRITE OPERATION
PUSH acc ; SAVE ACCUMULATOR
MOV A, R4 ; PUT DATA BYTE IN ACC
MoV C, ACC.4 ; LOAD HIGH NIBBLE ON DATA BUS
MOV LCD DB4, C ; ONE BIT AT A TIME USING...
MOV c, Acc.5 ; BIT MOVE OPERATOINS
MOV LCD DBS, C
MoV C, ACC.6
MOV LCD DB6, C
MoV c, ACC.7
MoV LCD DB7, €
SETB ICD E ; PULSE THE ENABLE LINE
CLR LCD_E
MoV A, R4
MOV C, ACC.O ; SIMILARLY, LOAD LOW NIBBLE
MOV ICD DB4, C
MOV c, ACC.1
MOV ICD_DBS, C
MOV ¢, ACC:2
MoV LCD_DB6, C
MOV C, ACC.3
MOV 1CD DB7, C
LCALL PULSEEWAIT4 ; PULSE THE ENABLE LINE...
; AND WAIT :OR BUS. FLAC TO CLEAR
POP ACC
RET

R R R R kT T e

SUB TO WRITE A DATA WORD TO THE LCD
DATA MUST BE PLACED IN R4 BY CALLING PROGRAM

Fh ok kd ko kkkkkdrhhh ok hkhhh ok hkdhk ok kh ko bk ko k ko k F ko k o & F % %

Seose s s,

WRLCDDATA:
CLR ICD_E
SETB LCD_RS ; SELECT SEND DATA
CLR LCD_RW : SELECT WRITE OPERATICN
PUSH ACC ; SAVE ACCUMULATOR
MoV A, R4 ; PUT DATA BYTE IN ACC
MOV T, ACC.4 ; LOAD HIGH NIBBLE ON DATA BUS
MOV LCD _DB4, C ; ONE BIT AT A TIME USING...
MOV c, ACC.5S ; BIT MOVE OPERATOINS
MOV LCD_DB5, C
MOV C, ACC.6
MOV LCD DB, C
MOV c, ACC.7
MOV ICD DB7, C
SETB ICD_E ; PULSE THE ENABLE LINE
CLR LCD_E
MoV A, R4
MOV C, ACC.0 ; SIMILARLY, LOAD LOW NIEBLE
MOV LCD _DB4, C
MOV c, Acc.1
MoV LCD_DBS, C
MOV C; AEE:2
MOV LCD DB, C
MOV c, ACC.3
MOV LCD_DB7, C
ACALL PULSEEWAIT4 ; PULSE THE FNARLE LINE...

; AND WAIT FOR BUSY FLAG TO CLEAR



POP ACC
RET
* kAo ok koK B L 2 e R R S R LR R R RS RS b S
GENERATES A POSITIVE PULSE ON THE LCD ENABLE LINE.
WAITS FOR THE BUSY FLAG TO CLEAR BEFORE RETURNING.

hhkhhkhhhkhkhhhkh kA A AR AR K Ik AR A bk ok kA hkhh kb hhkhhhhhkh kA Kk hhkkhhkhkx

;
‘

PULSEEWAIT4:
CLR ICD_E
SETB LCD_E PULSE THE ENABLE LINE
CLR ILCD_E
MOV LCD_DATA, #0FFH ; PREPARE PORT FUR INPUT
SETB LCD_RW ; PREPARE R/W FOR READ OPERATION
PUSH ACC ; SAVE ACCUMULATOR CONTENTS
PEW:
SETB LCD_E START THE ENABLE PULSE
MOV A, LCD_DATA ; READ STATUS NIBBLE
CLR ICD_E END ENABLE PULSE
SETB LCD_E PRETEND READING STATUS LOW NIBBLE
CLR LCD_E
JB ACC.7, PEW ; LOOP WHILE BUSY FLAG IS5 SET
PCP ACC ; RESTORE ACCUMULATOR
RET

e T R R R R R R e SR L R R R R R S R R b R R R il

; SUB TAKES THE STRING IMMEDIATELY FOLLOWING THE CALL AND
DISPLAYS ON THE LCD. STRING MUST BE TERMINATED WITH A

; NULL (0).
; ************************************'*****************‘k LS &
PRTLCD4 :
POP DPH ; POP RETURN ADDRESS INTCO DETR
POP DPL
PRTNEXT :
CLR A SET OFFSET = 0
MOVC A, @A+DPTR ; GET CHR FROM CODE MEMORY
CINE A, #0, CHROK IF CHR = 0 THEN RETURN
SIMP RETPRTLCD
CHROK:
MOV R4, A
LCALL WRLCDDATA SEND CHBRACTER
INC DPTR POINT AT NEXT CHARACTER
LIM? PRTUEXT ; LOOP TTLL END OF STRING
RETPRTLCD:
MOV A, $1H POINT TO INSTRUCTION AFTER STRING
JMP @A+DPTR ; RETURN WITH A JUMP INSTRUCTION

khkd Rk Rk ok kP kR ok ke k ok ok kn ok ko ok ek ok ok ok Rk ok R R Ak ke ok ok ke Rk ko ek e ok ok ok ek Rk

; SUB SETS THE CURSOR POSITION.

B T N L 2 R R R R R R R R e R E R R SRR SRR R R R R h Eh

PLACECUR4:
DEC ACC ; ACC=0 FOR LINE=1
JINZ LINE2 IF ACC=0 THEN FIRST LINE
MOV A, B
ADD A, #080H CONSTRUCT CONTROL WORD FCR LINE 1
SJIMP SETCUR
LINEZ:
MOV A, B
ADD A, #O0CCH CONSTRUCT CONTROL WORD FCR LINE 2
SETCUR:
MOV R4, A PLACE CONTROL WORD
LCALL WRLCDCOM4 ISSUE COMMAND
RET

’-*************‘k******************w*****ﬁ*:‘r*f!'****4**#*******&

; CLEAR OUTPUT FUNCTION

;***************w*****************#*w***wt********* Fok Kok kA kA K K

CLEAR:

MOV RE&, #BUFON

MOV R7, #BUFOFF

MOV R4, %

MOV R2,BUFOUT

MOV RO,07H

MOV R1,06H
DEL: DJNZ R2,DEL 1 ; POINTER
DEL1: DJINZ R4,DELO

RET

DELO: MOV R3,#4



DEL_0:

DEL 2:

DEL 1:

MoV
MOV
DJINZ
MOV
ADD
Mov
MoV
MOV
ADD
MOV
MOV
LJIMP
MOV
MOV
INC
INC
LJIMP

Mov
ADD
MOV
MOV
MOV
ADD
MoV
MOV
LJIMP

RO, 07H
R1, 06H
R3, DEL_2
A, R6

A, #24
R6, A
R1, A

A, R7

B, #24
R7, A
RO, A

DEL1

@R1, ¥OFFH
@RO, $0FFH
R1

RO

,-*1(***k***************************************w*******i***‘*

; ON AND CFF OUTPUT 16 CUTLET

(USE P2&PO)

JRE AT KA A KT AT IR KR IR A IR FA R AR A KT LT AR Ik kh AR Ak kI T AR A KT AR A H A K

ON_OFF:

OFF:

ON_OFF 0:

OFF 0:

ON _OFF 1:

OFF 1:

ON_OFF_2:

OFF 2:

ON_OFF_3:

OFF 3:

ON_OFF_4:

OFF 4:

ON_OFF 5:

MoV
CJINE
JB
SETB
RET
CLR
RET
CJINE
JB
SETB
RET
CLR
RET
CJNE
JB
SETB
RET
CLR
RET
CJNE
JB
SETB
RET
CLR
RET
CJNE
JB
SETB
RET
CLR
RET
CJNE
JB
SETB
RET
CLR
RET
CJNE
JB
SETB
RET
CLR

A, BUFOUT
A, #1,0N OFF 0
ONOFF. 4, OFF
P2.0

P2.0
A, #2,0N_OFF 1
ONNEF.4,0EF 0
P2.1

P2.1

A, #3,0N_OFF 2
ONOFF.4,OFF_1
p2.2

P2.2

A, #4,0N_OFF 3
ONOFF.4, OFF 2
P2.3

P2.3
A, ¥5,0N OFF 4
ONOFF.4,OFF 3
p2.4

P2.4

A, #6,0N_OFF_5
ONOFF.4, OFF 4
P2.5

P2.5

A, #7,0N_OFF 6
ONOFF.4,OFF 5
P2.6

P2.6

;ON OUTPUT 1

;OFF OUTPUT 1

;ON OUTPUT 2

;OFF OUTPUT 2

;/ON OUTPUT 3

;OFF OUTPUT 3

;ON OUTPUT 4

;QFF OUTPUT 4

;ON OUTPUT 5

;OFF OUTPUT 5

;ON OUTPUT 6

;OFF OUTPUT 6

;ON OUTPUT 7

;OFF OUTPUT 7



ON_OFF_6:

OFF_6:
ON_OFF_7:

RET
CJINE
JB
SETB
RET
CLR
RET

A, #8,0N_OFF 7
ONOFF. 4, OFF_6
P2.7

pP2.7

;ON QUTPUT 8

;OFF OUTPUT 8

’-**k********************************************‘k**r******************

; POINTER CHECK DISPLAY OUTPUT

;**********************'k***i**’k******v‘v&.*&******i‘**********s‘(******* ¥k ok ok

OUT_FUNDIS:

OUT_DIS:

OUT DISO:
OUT DIS1:
FUNDIO:

FUNDI1:
OUT_DISON:

FUNDIS_0:

FUNDIS_1:

MoV
LCALL
MOV
MOV
LCALL
LCALL
DB
MOV
MOV
MoV
LCALL
MOV
MoV

MCV
LCALL
MOV
CJINE
MoV
LCALL
MOV
CJINE
INC
DJNZ
MOV
MoV
LCALL
LCALL
DB
LCALL
CJINE
RET
CJINE
RET
AJMP
AJMP
MoV
MOV
MUL
DEC
Mov
MoV
LCALL
MoV
CJINE
MOV
MoV
LCALL
LCALL
DB
ACALL
AJMP
MoV
MOV
LCALL
LCALL
DB
ACALL
ACALL

LCALL
CJNE

R4, #CLRDSP
WRLCDCOM4
A, #1

3, #0
PLACECUR4
PRTLCD4
'Load . Program ',0
A, #1

B, #5

RO, BUFOUT
PRINTNUM 1
BUFORDER, #1
R6, #04H

R1, #BUFON
CHK_STATUSDIS
R2, BUFMIN

RZ2, #0FFH, FUNDIO
R1, #BUFOFF
CHK_STATUSDIS
R2, BUFMIN

R2, #0FFH, FUNDI1
BUFORDER

R6, OUT_DIS

A, #2

B, #0

PLACECURA4
PRTLCD4

'Not Use Program.',0
KEY DEE

R3, #01H, OUT _DIS1

7., #0CH, OUT_DISO

OUT_DISON
OUT_DISOFF

A, BUFORDER

B, #2

AB

A

BUFOR, A

R1, #BUFON
CHK_STATUSDIS

R2, BUFMIN

R2, #0FFH, FUNDIS 0
A, #2

B,#0

PLACECURA4

PRTLCD4

' . Not Set. on',0
PRT_FUNDIS1
FUNDIS 1

A, #2

B, #0

PLACECUR4

PRTLCD4

LI g on',0
PRT_FUNDIS1
PRT_FUNDIS

KEY DEE
R3, #01H, FUNDIS_2

;NUMBER KEY (CANCLE)



FUNDIS_2:

FUNDIS 3:

FUNDIS_4:

OUT_DISOFF:

FUNDIS 5:

FUNDIS_6:

FUNDIS 7:

FUNDIS_8:
FUNDI_1:
FUNDIS_S:

RET
CJNE
AJMP
CJNE
DEC
MOV
CJNE
INC
AJMP
CJNE
RET
MOV
MoV
MUL
MOV
MoV
ACALL
MOV
CJINE
MOV
MOV
LCALL
LCALL
DB
ACALL
AJMP
MOV
MOV
LCALL
LCALL
DB
ACALL
ACALL

LCALL
CJNE
RET
CJNE
INC
MoV
CJINE
DEC
AJMP
CJNE
LJMP
CJNE
RET

A, #07H, FUNDIS_3
OUT_DISOFF
A, #03H, FUNDIS 4
BUFORDER '
A, BUFORDER

A,#0,0UT DISOFF. . R

BUFORDER
FUNDIS_ 1
2, #0CH, FUNDIS_1

A, BUFORDER
B, #2

AB

BUFOR, A

R1, #BUFOFF
CHK_STATUSDTS

R2, BUFMIN

R2, #0FFH, FUNDIS 5
A, 42

B, #0
PLACECUR4
PRTLCD4

' . Not Set.
PRT_FUNDIS1
FUNDIS €

A, #2

B, #0
PLACECUR4
PRTLCD4

v : Off',0
PRT_FUNDIS1
PRT_FUNDIS

Cff', 0

KEY DEE
R3, #01H, FUNDIS 7

A, #07H, FUNDIS_8
BUFORDER

A, BUFORDER

A, #5, FUNDI_1
BUFORDER
FUNDIS 6

A, #03H, FUNDIS_9
OUT DISON

R, $0CH, FUNDIS_ 6

;NUMBER KEY (NEXT)

/NUMBER KEY (PREVIEW)

;NUMBER KEY (CANCLE)

;NUMBER KEY (NEXT)

;NUMBER KEY (PREVIEW)

;NUMBER KEY (CANCLE)

I-***.‘.’t****************************************‘k**********************************

7 SUB. PRINT ON DISPLAY

AR SRR RS RS R R SRR R RS R Sttt R R S R L B 2

PRT_FUNDIS:

PRT_FUNDISI:

MOV
MOV
MoV
LCALL
MOV
MOV
MOV
LCALL
MOV
MOV
MOV
LCALL
LCALL
RET

MOV
MOV
MOV
LCALL
LCALL
RET

A, #2

B, 43

RO, BUFDAY
PRINTDAY
A, #2

B, 47

RO, BUFHCUR
PRINTNUM
B, 42

B, #10

RO, BUFMIN
PRINTNUM
OFF _CUR

A, #2

B, #0

RO, BUFOR
PRINTNUM_ 1
OFF CUR
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7 CHECK STATUS OF BUFFER OUTPUT

;*******************‘A Kk kA hhkhkhhhhhkdhhhdhhkrddhhhhhhrdhdrd bbb bbb hkdhbh bbbk dhkdtrhrhkhrh ik

CHK_STATUSDIS:
CHK_STDIS:

CHK_SDIS:

Ciid_SDI.1:

CHK_STDISL:

KEEP_OUTDIS:
KEEPDIS:
KEEP_CHKDIS:

KEEP_CHKDIS1:

MoV
DJINZ
MOV
DJINZ
ACALL
RET

MOV
ADD
MOV
AJMP
MOV
ADD
MOV
AJMP
MOV
MOV
MOV
MOV
DJNZ
RET
INC
INC
AJMP

R2, BUFORDER
R2, CHK_STDIS1
R2, BUFOUT
R2,CHK_SDIS1
KEEP_OUTDIS

n,R1
A, #3

R1,A

CHK_SDIS

2, R1

A, #24

R1,A

CHK_STDIS

R2,#3

RO, #BUFDAY

A, GR1

@RO, A

R2, KEEP_CHKDIS1

Rl
RO
KEEPDIS

JRFhEAFhh kb L khhkhkohhkhkk kK d kT kb hh ko kA X d ok Fhhhkh bk ko kkhh bk h ko xrrhxk

; DISPLAY OUTPUT

PR K hkhkkkhkh ok k ok hhkh ok Ak kr bk h hhhkrhhhh bk khkhhhhhkhhh ki kA hhhhh kb hkh kb kr

SET HELP:

pERK KA KKKk ok kA KKk hh ok ko k ko dd ok kT hhh kA X xhkhkkhkkhrxkx

ACALL
RET

SET_OUTDIS

; FUNCTION SET DISPLAY CUTPUT

’-*********************‘k*****‘k*********************

SET_OUTDIS:

SETOUTDIS:

SETOUTDIS1:

ST _OUTDIS1:

SETOUTDIS2:

ST_OUTDIS2:

MoV
LCALL
MOV
MOV
MOV
LCALL
LCALL
DB
MOV
MOV
LCALL
LCALL
DB
MOV
MOV

MOV
MOV
MOV
LCALL
LCALL

MOV
LCALL
CJNE
RET

LCALL
CJINE
MOV
MOV
RET
CJNE
LCALL
CJINE

R4, #CLRDSP
WILLCDCOM4

BUFOUT, #0FFH

A, #1

B, #0

PLACECUR4

PRTLCD4

' Press Key(1-8) ',0
A, #2

B, #0

PLACECUR4

PRTLCD4

' Output= 1 Ent.',0
R7,#0FFH

BUFOUT, #01H

RE, #10

A, #2

B, Ré
PLACECUR4
BLINK_CUR

R1, #9
KEY DEE
R3, #01H, ST_OUTDIS1

{EY NUM
RO, #0CH, ST_OUTDIS2
A, #55H

BUFOUT, $0FFH

RO, #0DH, ST OUTDIS3
OUT_FUNDIS
A, #0FFH, SET_OUTDIS

;CANCLE

; FUNCTION SET DISPLAY OUTPUT



RET

ST _OUTDIS3: CJINE R7, #0FH, ST_OUTDIS4
AJMP SETOUTDIS1
ST _OUTDIS4: CJINE RO, #0FFH, ST_OUTDIS5
AJMP SETOUTDIS1
ST_OUTDISS5: CJINE RO, #00H, ST_OUTDIS6
AJMP SETOUTDIS1
ST _OUTDIS6: MOV A, RO
ANy A, vl H
MOV BUFOUT, A
LUALL DIS
AJIMP SETOUTDIS

JEFHA KKK A A A A A Fh ok Tk h Ak hhk ko Ak ko ok k ko hok ok ok ok ok k

;  CHECK OUTPUT FUNCTION

JRE Ak kA kA h ok kA hk kAT AR A Ak r Ak Ak ok kAR Ak ok kA kR ke h

KEY DEE:
PUSH 00H
PUSH 01H
PUSH 05H
PUSH 06H
PUSH 07H
PUSH BUFOUT
PUSH BUFORDER
MOV RS, $7
MOV 37H, $0FFH
DELOAD: JB KEY DA, GETDE
LCALL READ CLOCK
MOV R4, #9 ; POINTER COUNTER LOAD
MOV RE, #5 ; POINTER COUNTER PROGRAM
MOV BUFOUT, #1
MOV RO, $CHKOUT1
DMAIN LOAD:
DJNZ R4,DSUB_LOADO ;COUNTER LOAD 1-8
DJINZ 37H, DELOAD
DJINZ R5, DELOAD
MoV A, $0FFH
MOV R3, #01H
POP BUFORDER
POF BUFOUT
POP O7H
POP 06H
POP 05H
POP 01H
POP 00H
RET
GETDE:
LCALL BEEB_KEY
JB KEY DA, $
MOV A, Pl
ANL A, $0FH
MoV R3, #00H
POP BUFORDER
POP BUFOUT
pOP 078
POP 06H
POP 0SH
POP 01H
POP 00H
RET
DSUB_LOADO:  DJNZ R6,DLOAD 0 ;COUNTER PROGRAM 1-8 OF LOAD
DSUR_LOAD:
INC BUFOUT
MOV A, BUFOUT
MOV RO, #CHKOUT1
DSURO : DJNZ BUFOUT, DSUB
AJMP DSUB1
DSUB: INC RO
AJMP DSUBO
DSUBI : MOV BUFOUT, A
MOV RE, #5
ATMP DMAIN LOAD
DLOAD 0:

MOV A, @RO



DLOAD ON:

DLOAD_ONT :
DLOAD_O<F:

DLOARD OFFl:

DLOAD_1:

DON1:

DEXIT 1:
DOFF1:

DEXIT 2:

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

; CHECK OUTPUT FUNCTION

'-‘k********************************************

CHK_OUTPUT:

MAIN LOAD:

SUB_LOADO:
SUB_LOAD:

SUBO:
SUB:

SUBL:

LOAD O:

MoV
ANL
MoV
JB

MOV
ACALL
MOV
CUNE

MOV
ACALL
MoV
CJNE

MOV
CJINE
AJMP

INC
MOV
MOV
AJMP

ACALL
CJNE
CLR
LCALL
AJIMP

ACALL
CJINE
SETB
LCALL
AJMP

PUSH
PUSH
PUSH
PUSH
LCALL
MOV
MOV
MOV
MOV
DJNZ
POP
POP
POP
POP
RET
DJINZ

INC
MOV
MOV
DJNZ
AJMP
INC
AJMP
MOV

ONOFF, A
A, #OFH
BUFORDER, A

ONOFF.4, DLOAD OFF

R1, #BUFON
CHKS

R1, BUFMIN

K1, #0FFH, DON1

R1, #BUFOFF
CHKS
R1, BUFMIN

R1, #0FFH, DOFF1

A, BUFORDER
A, #4,DLOAD 1
DSUB_LOAD

ONOFF
A, CNOFF
@RO, A
DSUB_LOADO

CHK_OUT
R3,%0,DEXIT 1
ONOFF. 4
ON_OFF

DLOAD ON1

CHK_OUT
R3,#0,DEXIT 2
ONOFF. 4
ON_OFF

DLOAD OFF1

0OH
01H

BUFOUT
BUFORDER
READ CLOCK
R7,49

R6,#5
BUFOUT, #1
RO, $CHKOUT1
R7,SUB_LOADO
BUFORDER
BUFOUT

C1H

00H

RE,LORD_0

BUFOUT
A, BUFOUT
RO, $CHKCOUTL
BUFOUT, SUB
SUBL

RO

SURO
BUFOUT, A
RE,#5

MAIN LOAD

A, @RO
ONOFF, B

A, #0FH
BUFORDER, A

ONOFF .4, LORD_OFF

;CHECK STATE OF LOAD (ON AND OFF)

;CHECK END OF LOOP PROGRAM

;CHECK CN AND OFF LOAD

;CHECK ON AND OFF LOAD

/NOT COMPLFTE

; POINTER COUNTER LOAD
; POINTER COUNTER PROGRAM

;COUNTER LOAD 1-8

;COUNTER PROGRAM 1-8 OF LOAD

;CHECK STATE OF LOAD (ON AND OFF)



LOAD ON:

LOAD ON1:
LOAD OFF:

LORD_OFF1:

LOAD 1:

ON1l:

BXIT 22

;*&*:*t*********************{:****************

MoV
ACALL
MOV
CJINE

MOV
ACALT
Kialid

CJN™

MOV
CJNE
AJMP

ACALL
CJNE
SETB
LCALL
AJMP

R1, #BUFON
CHKS

R1, BUFMIN
R1, #0FFH, ON1

R1, #BUFOFF
RS

R1, BUEMIN

R1, #0FFH, OFF1

A, BUFORDER
A, 44,10AD 1
SUB_LOAD

ONOFF
A, ONOFF
@RO, A
SUB_LORDO

CHK_OUT
R3, #0,EXIT 1
ONOFF.4
ON_OFF

LORD ON1

CHK_OUT
R3, #0,EXIT_2
ONOFF. 4
ON_OFF
LOAD_OFF1

; SUB. CHECK OUTPUT FUNCTION

I-**i'******************************************

CHK_OUT:

EXIT 0:
OUT_WEEK:

MOV
MoV
CJNE
MOV
CJINE
MOV
CJINE
MOV
RET

CJNE
MOV
CJINE
MOV
CJNE
MOV
RET

R3, #0FFH

A, BUFDAY

A, #0FFH, OUT _WEEK
L., BUFHOUR

A, HRS,EAIT O

A, BUEMIN

A, MINS,EXIT 0
R3,#0

A,DAY,EXIT 0
A, BUFHOUR

A, HRS,EXIT 0
A, BUFMIN

A, MINS,EXIT 0
R3, £0

;CHECK END CF LOOP PROGRAM

;CHECK CON AND OFF LOAD

;CHECK ON AND OFF LOAD

;NOT COMPLETE

JEE I I I A A A A I KA A h A I I IR X I A AR I bk hkkh Fhdhh bk h ko ke h Sk Ak ATk ok hkhhh kTR Ak kA A K F K

;  POINTER CHECK OUTPUT

LR e R R R R R T 3

Qo

HKS:
CHKS_ST:

CHKS_S:

CHK

w
n
3
=

KEEPS_OUT:

MOV
DJNZ
MOV
DJINZ
LCALL
RET

MOV
ADD
MOV
AJMP
MOV
ADD
MOV
AJMP
MOV

R3, BUFORDER
R3,CHKS ST1
R3,BUFOUT
R3,CHKS_S1
KEEP_OUT

A, Rl

A, #3
R1,A
CHKS_S
A, RL

A, #24
R1,A
CHKS_ST
R3,#3



KEEPS:
KEEPS_CHK:

KEEPS_CHK1:

MoV
MOV
MOV
DJINZ
RET

INC
INC
AJMP

RO, #BUFDAY

A, GR1

@rRO, A

R3, KEEPS CHKL

i3
RO
KEEPS

I-*******************1v\f************i*******************‘k**

; FUNCTION SET PASSWORD

’--k*******************************************************

CHECKPASS:

CHKPASS1:

CHKPASS:

CHKPASS_0:

CHKPASS_1:

CHKPASS 2:

CKPASS1:

CHKPASS_3:

CHKPASS_4:

CHKPASS_5:

MOV
LCALL
MoV
MOV
MoV
MoV
MOV
MCV
LCALL
LCALL
DB
MoV
MoV
LCALL
LCALL
DB
MOV
MoV

MOV
MoV
LCALL
LCALL

MoV
LCALL
CJINE
RET

LCALL
CJNE
AJMP

CJNE
CJINE
RET
DEC
DEC
AJIMP

CJINE
CJINE
ACALL

RET

CJNE
AJMP

MOV
MOV
INC
INC
MOV
CJINE
MOV
MOV
AJMP

R4, #CLRDSP

WRLCDCOM4

1CH, #0FFH

1DH, #0FFH

1EH, #0FFH

1FH, #0FFH

A #1

B, #0

PLACECURZ

PRTLCD4

' Key Password ',0
A, #2

B, #0

PLACECUR4

PRTLCD4
Al L S L l'O
RS, #6

RE, #0LDPASS

A, #2
B,R5
PLACECUR4
BLINK CUR

R1,#10
KEY DEE
23, #UlH, CuKihoS_1

KEY NUM
RO, #OFFH, CHKPASS_2

CHKPASS

RO, #0CH, CHKPASS 3 7 CANCLE

RS, #6,CKPASS1

RS
R6
CHKPASS

RO, #0DH, CHKPASS 4 ;ENTER
R5, #6,CHKPASS
CHKPAS

R7,#0FH, CHKPASS 5 ;DON'T CARE ANY KEY
CHKPASS

R1,06H
@R1, O0H

R1

R5

R6,01H

R1,#20H, CHKPASS
R6, #OLDPASS

RS, #6

CHKPASS



’-**************‘k*************‘k***************************

; FUNCTION SET PASSWORD

;******************************'A-*************************

PASSWORD:

MoV R4, #CLRDSP
LCALL WRI-CDZC: 14
MOV 1CH, #0FFH
MV 1DH, #0FFH
MOV 1EH, #0FFH
MOV 1FH, #0FFH
MOV A #l
MOV B, #0
LCALL PLACECUR4
LCALL PRTLCD4
DB '0ld Pass.= **** ' {
MOV A, #2
MOV B, #0
LCALL PLACECUR4
LCALL PRTLCD4
DB 'New Pass.= **** ' 0
PASSWORD1:
MOV RS, #11
MOV R6, #OLDPASS
PASS:
MOV A #1
MOV B,RS
LCALL PLACECUR4
LCARLL BLINK CUR
PASS 0
MOV R1, #10
LCALL KEY DEE
CJNE R3, #01H, PASS 1
RET
PASS 1
LCALL KEY_NUM
CJINE RO, #0FFH, PRSS_2
AJMP PASS
PASS 2:
CJNE RO, #0CH, PASS_3 ; CANCLE
CJOkE RS, 11, PRSS1
RET
PASS1: DEC R5
DEC R6
AJMP PASS
PASS_3:
CJNE RO, #0DH, PASS_4 ;ENTER
CJINE RS, #11, PASS
ACALL CHKPAS
CJNE A, #0FH, PASSWORD1
AJMP NEWPASS1
PASS 4:
CJINE R7, #0FH, PASS_5 ;DON'T CARE ANY KEY
AJMP PASS
PASS 5
MOV R1,06H
MOvY @R1, 00H
INC R1
INC RS
MOV R6,01H
CJNE R1, #20H, PASS
MOV R6, #OLDPASS
MoV RS, #11
AJMP PASS
NEWPASS1:
MOV R5,#11
MOV R6, #OLDPASS
NEWPASS
MOV A, #2
MOV B,RS
LCALL PLACECUR4
NPASS 0:
MOV R1,#10

LCALL KEY DEE



CJINE
RET
NPASS_1:
LCALL
CJINE
AJMP
NPASS_2:
CJINE
CINE
RET
NPASS1: DEC
DEC -~
AJMP
NPASS_3:
CJINE
CJINE
ACALL
MOV
RET
NPASS 4:
CINE
nJMP
NPASS_5:
MOV
MOV
INC
INC
MOV
CJINE
MOV
MoV
AJMP

R3, #01H,NPASS_1

KEY NUM
RO, #O0FFH, NPASS 2
*ITWPASS

RN, #0CH, NPASS_3
RS, #11, NPASS1

RS
RE
NEWPASS

RO, #0DH, NPASS_4
R5, #11, NEWPASS
EDITPAS
A, #0F0H

RO, #0FH, NPASS 5
NEWPASS

R1, 06H

@R1, O0H

R1

RS

R§, 01H

R1, #20H, NEWPASS
R6, #OLDPASS

RS, #11

NEWPASS

;CANCLE

; ENTER

;DON'T CARE ANY KEY

;************‘k*********************************************

CHKPAS:
MOV
MOV
MOV
CHKPAS1: MOV
MOV
C.JNE
DJNZ
MOV
RET
CHKPAl: INC
INC
AJMP
MISS: MOV
RET

R3, #4

R1, #OLDPASS
RO, # BUFPASO
02H, @RO

A, @R1
F.,02E,MISS
R3, CHKPAL
A, #0FH

R1

RO
CHKPAS1
A, #0FO0H

;CHECK PASSWORD IS PASS

;CHECK PASSWORD IS FAIL

FRE AR A KK A KA A K I A A A hhhh ok hhFdkk kR Ak dkhkhhhhhhrkhdkkkkkhhhhhk* ok

EDITPAS:
MOV
MOV
MOV

CHKNPAS1: MOV
MOV
DJINZ
RET

CHKNPAL: INC
INC
AJMP

; DELAY RCUTINE

R3,#4
R1, #OLDPASS
RO, #BUFPASO
A, @R1
@RO, A
R3,CHKNPAL

R1
RO
CHKNPAS1

B R L S T R R R i R

Fhhkhkhhd Rk bk ko kA hd ok h A FhdkFhh Fhh Tk k kT h I Ak A hd rrrmk kA * ok Hkx khwor

BEEB_KEY:
CLR
ACALL
ACALL
ACALL
SETB
RET

DELAY 10MS:
MOV

DE_10MS 1:' MOV

BEEB
DELAY 10MS
DELAY 10MS
DELAY 10MS
BEEB

RO, #10
R1, #0E6H

v

‘

10 MS
1 Ms



DE_10MS_2: NOP

;
2

NOP
DJINZ R1,DE _10MS 2
DINZ RO,DE_10MS_1
RET
END

dhkbk Tk kb hkhhkhAhhhhkdky Fhhdhhhkdkhkhk Ak hArhkhhhkhkhkhrhbhk sk hhkhhk kit d

END OF PROGRAM

TahkhkKxhhhhk hkhkk kT hhkhrhh ok hk A Ak A hh ok kA bk hdrhhhh bk b hkhhk bk hhhddkk
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