}i'

sonvwinalulafinszeaninandasmmisaianszis

mMaimajmaniiaanss

ATLTATAIAASDATMNTIN

Tususes3agiinus

Fowate Lﬂ%o‘lﬁ‘mwnqﬁwﬁ@Lﬁ@é’ﬂiuﬂa
Automatic Dog Feeder

Fotnfnw 1. wiwBsrtend dunie shaUszdrda 48035273
2. wigdzuns Geadund WaUisings 48035277
3. windnued 20dwen walszden 48035278
4, wi9gnd N widu IEUIsdIe2 48035313

- [ “ o om
Mangm ﬂﬁ:ﬂ’] ﬁﬂ%@ﬂﬂ’]ﬂﬂi?&lnm‘ﬂﬂ

ed =2 A
115N UsnsEN

ed eu 1 K L as
21N YINETIN 0.0UTTE TETUE

¢ s ]
a.&pwaw FINIF 6

#1237 Sennulnsauuiay

. ABENSINNISAD IS AN Anws

A A
/s

F—

1. iﬂ.ﬁ'iz’gsﬁ qﬁ'm%'um

E—

€ An el
2. El.'sT:'W\'J‘]:P FINIAG

3. 0.007T8 THTUL

SO pr—"

4. a.WITANE anadadl

. mu!}ff

5. 8.§U6ud Wl TWIRLA

A v

MiAonndgan Tuwnraudf 8 dauiiuiau w.a. 2550 1181 9.00 W,

A il
#nuwndou

—

P w [ Y S e
lﬂﬂ]dl’ﬂm“"ﬁﬁ:wﬂ'ﬂ“ﬂlﬂﬂﬂﬂr“ﬂﬂ

AT

<BT482062>

WaJ9 9.301 ﬂmzmmam{q@munsm qO.

MadmSusoIna’

A‘;nl )

S Vi P U
(Nﬂ.qsﬁnﬁ ﬂﬂ‘%)

MWInmMadTaImaEnsIaInITy




\J

19

LV

duiomemyanais wazeemindiainnaedy

Pagygfinus

a LY o a o e e
wsasansgivsiadiadnluda

AUTOMATIC DOG FEEDER

= w €
LIU

ﬂgum

1Tt

§1m

G614
9549
UMY v smmerssssssssssssss
e ﬁuu75]60 ..... .

u,t

Joudl L4 bifl 25

Funanl
o] w [
Sasduns
WY

PTG

.............................

a a -1 4 o 3 @ oo
ﬂ%sytymwuﬁawﬁﬁludqwuwaqmsﬁnmma.mangjmﬂ?mamqmﬂmnsiwmmm

fe3g3engaa insanwins
mﬂimﬂ'a;mﬂm%%mnﬁu ﬂnwﬂ'.gmam%qmamnﬁu

ﬁﬂ?ﬁ%kﬂﬂIﬂIﬁﬁW‘iSﬂBN Lﬂé"lﬁ‘lﬂmﬂﬂ‘lia‘l angeile

Ymsdnw 2549




W

Wsgyaniiwus

Gos  Baslinagivriodinga uid

Automatic Dog Feeder

Innusesen
1. Lﬁaﬁnmm'sﬁmwnathmmauTmaLaa%Laazmmuqumﬂﬁammjﬁﬂ
2. LﬁaaanLLuu"qmmmmLa3'Jaasmuaumﬁwawummhlmmaﬂmasaa%
3. Lﬁaa%am’%aﬂﬁmmiqﬂwﬁmuﬁ@é’miuﬁﬁﬁmmuLLazqmﬂ'mﬂaJm{lﬁmm's
4. Lﬁaﬂmaaum'sﬁmwaaLﬂéaa@'fuuuuLaa::'qmmuaum'ﬂﬁammjﬁm

A‘ . - 1% as <y S W wa & -
5. L‘Wﬂu"lLﬂ'iadsl‘ﬂﬂ’l‘bﬁ"l'i’sj‘l«&‘ﬂ%ﬂlﬂﬂﬂ@ﬂ%ﬂWuLLU‘]_I‘lﬂi‘N’lHQN

vszTumifenainaslésu
R o . £ : 4 LY]
1 m‘lwaﬂmmmumaa\bﬂﬂmau'[maLﬂamaz*qmﬂ'mqumﬂwamﬁqm
2. lffuuuugemuguuasasasmugumahavees blasaoulnsaies
PP R/ (] Iy o wa R A . 2 £
3, ‘1@1miaﬂwmmiquﬂ'ﬁummam'[uummmmummu‘lmﬁumm
4. WWuanrmesaswaainias ownsgiamindiednlud

5. mnImhienaFasannegisniiniade beifduuy i MFomase




i:‘r

y o i * = (") s
Hovadn Lﬂ%ﬂﬂﬁmﬂﬁﬂ%‘ﬂ‘n’uﬂlﬁ@ﬂ@ﬂ%ﬂ
finfinu wistseiant Tunent

Wienlgaws S0aduns
[3 5
WL TeS WHak
UNETEIM WG
p1aEtnYSnm eI 3wt
€ ol ) ¢ o "
amsofivinssan aSElaNTHY Hemuy
wangas AenanTgasmvnTINTie
furien e nTaNWaN
fnsdtnu 2549
UnARLa

= § -1 3 y w o o wa A
Wygnfimuiaidiuil shisusmssanuuukasnisshaeias o wnsgiasiiodadalusifine

* » AI o = o~ LT i z -4
Arvdnnisvhaues ulnseaulmaimed MCS-51 w3es e wnsgtismiasindalusi@naauil

o w e :: : L3 A w & nc: v
suwvhaulesdalusifarssmndinalunsiwamald Tasldldtugivmnedn chwinga 7-
v [ 3

12 filandy) gilemnanans ahwiingh 10-18 Alan¥a) glismnelngj Ghwitngh 18-27 Aland) uat

L= 1257 o J w v = L 1
mansuiulRlEiuglsnalannamvilefld Fdmanmuromaldgge 15 Aland uacitos
vaninmmasawns daeis o msgilriiadiadnluddiaiaauysol uaskummenauudy

suwmohingatevngiariiasiedalui@l M rudadomnmibiUdufuuionansaly




r‘l'

LA

wl

II

Theslis Title Automatic Dog Feeder
Students Mr.Teerawat Jantarat

Mr Pathomporn Ruangchan

Mr.Poramate Wonghoi

Miss Ampar Nadan
Advisor Mr.Surapong Siripongdee
Co-Advisor Mr.Amornchai Chaichana
Education Level Bachelor of Science in Industrial Education
Program in Telecommunication Engineering
Academic Year 2006

ABSTRACT

This thesis presents the design and build the Automatic Dog Feeder. For to study
about princible of microcontroller MCS-51. Automatic Dog Feeder that is used for controlling
the automatic. It can use with 3 dog’s size include big size(18-27kg.) medium size(10-18kg.)
small size(7-12kg.). Also can use either size. The maximum contain 15kg. This project can
set time to feeding and set level for dog’s size. After completely testing and evaluating, the

Automatic Dog Feeder used for master model and future development.
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ﬂaﬂnsni neazndve S
PRI
IC1 ATS9C51 16
IC2 DS1302 1¢h
IC3 93C46 14h
IC4 PC817 1460
IC5 7824 14N
IC6 7805 161
ﬂn‘:nﬂﬂ1‘aﬁaﬁ‘:ﬁ1
D1,D2,D3,04,D5 1N4007 2 6n
BD1 AM102 1dh
TR1 A1015 1dn
MmaNUATUNTL
R PACKET 10kQ 16M
R9 1kQ 16N
R10 10k 28
R11,R12 47kQ 2 6h
gaihunlsy
c1 10 uF 1461
C2,Co,C11 1000 4F 3én
€3,C4,C7,C8,C10,C12 01 y#F 6 617
C5,C6 30 pF 2 61
siinsafing
CY1 32.768 ¥Hz. 16h
CY2 11.0592 MHz. 741
X1 Relay 3V/ 5 A 1617
J1 Connecter 2 pin 2 ¢i
J2 Connecter 4 pin 2@
Solenoil Solenci! 24 VDC 24
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FEATURES

Real time ¢lock counts seconds, minutes
hours, date of the month, month, day of the
week, and year with leap year compensation
valid up to 2100

= 31 x 8 RAM for scratchpad data storage

= Serial /O for minimum pin count

= 2.0-5.5V full operation

= LUses less than 300 nA at 2.0V

= Single-byte or multiple-byte (burst mode)
data transfer for read or write of clock or
RAM data

» §—pin DIP or optional 8—pin SOICs for
surface mount

» Simple 3-wire interface

=  TTL—compatible (Voo = 5V)

= Optional industrial temperature range
—40°C to +85°C

« DS1202 compatible

= Recognized by Underwriters Laboratory

ORDERING INFORMATION

PART # DESCRIPTION
DS1302 8—Pin DIP

DS1302N 8-Pin DIP (Industrial)
DS13028 8--Pin SOIC (200 mil)
DS1302SN 8 Pin SOIC (Industrial)
DS1302Z 8 Pin SOIC (150 mil)
DS1302ZN 8 Pin SOIC (Industrial)
DS13028-16 16-Pin SOIC (300 mil)

DS13028N-16 16-Pin SOIC (Industrial)

DESCRIPTION

Trickle Charge Timekeeping Chip
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PIN ASSIGNMENT

Ve ] 1~ & [ Veor
X1 2 7 A SCLK
x2] 3 6110

GND [ 4 5 ReT

DS1302
8-Pin DIP (300 mil)

Voo M1~ 8D Vee:
X1 [Ir]2 7 OSCLK
X2 73 &[mvo
GND (I 4 5OORST
DS1302S 8-Pin SOIC (200 mil)
DS1302Z 8-Pin SOIC (150 mil)

Vee: [ | 16 1 Vier
NC[C 2 1§ 1 NC
X3 14 [ SCLK
NC [T 4 13 [ NC
25 12 3w
N[ s 11 [ NC
NC [T 7 10 [ NC
GND ] 8 9 I &7

16-Pin SOIC

PIN DESCRIPTION

X1, X2 —32.768 kHz Crystal Pins
GND — Ground

RST — Reset

/o - Data Input/Output
SCLK — Serial Clock

Veern, Ve — Power Supply Pins

The DS1302 Trickle Charge Timekeeping Chip contains a real time clock/calendar and 31 bytes of static
RAM. It communicates with a microprocessor via a simple serial interface. The real time 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 an AM/PM indicator.
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Interfacing the DS1302 with a microprocessor is simplified by using synchronous serial communication.

Only three wires are required to communicate with the clock/RAM: (1) RST (Reset}, (2) I/O (Data line),
and (3) SCLK (Serial clock). Data can be transferred to and from the clock/RAM 1 byte at a time or in a

burst of up to 31 bytes. The DS1302 is designed to operate on very low power and retain data and clock
information on less than ! microwatt.

The DS1302 is the successor to the DS1202. In addition to the basic timekeeping functions of the
351202, the DS1302 has the additional features of dual power pins for primary and back-up power
supplies, programmable trickle charger for Vec). and seven additional bytes of scratchpad memory.

OPERATION

The main elements of the Serial Timekeeper are shown in Figure 1: shift register, control logic, oscillator,
real time clock, and RAM.

DS1302 BLOCK DIAGRAM Figure 1

Vo < owER 32,708 kHe
VYoo [ e CONTROL ’_-I
X1

nmc’_ X2
:——-—-—-——-—-—- REAL TIME OSCHLATOR
CLOCK AND DIVIDER
EE“@‘“S%? DATABUS
SOK
= e [ ovesun Y wxonw
SIGNAL DESCRIPTIONS

Vee1— Voot provides low power operation in single supply and battery operated systems as_well as low
power battery backup. In systems using the trickle charger, the rechargeable energy source is connecied
to this pin.

Veez — Vee? is the primary power supply pin in a dual supply configuration. Vec is connected to a
backup source to maintain the time and date in the absence of primary power.

The DS1302 will operate from the larger of Ve: or Vecz. When Vees is greater than Veey + 0.2V, Veea
will power the D81302. When Ve, is less than Veei, Vees will power the D51302.

SCLK (Serial Clock Input) — SCLK is used to synchronize data movement on the serial interface.
I/0 (Data Input/Qutput) — The YO pin is the bi-directional data pin for the 3-wire interface.

RST (Reset) — The reset signal must be asserted high during a read or a write.
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X1, X2 - Connections for a standard 32.768 kHz quartz crystal. The internal oscillator is designed for
operation with a crystal having a specified load capacitance of 6 pF. For more information on crystal
selection and crystal layout considerations, please consult Application Note 58, “Crystal Considerations
with Dallas Real Time Clocks.” The DS1302 can also be driven by an external 32.768 kHz oscillator. In
this configuration, the X1 pin is connected to the external oscillator signal and the X2 pin is floated.

COMMAND BYTE

The cominand byte is shown in Figure 2. Each data transfer is initiated by a command byte. The MSB
(Bit 7) must be a logic 1. If it is 0, writes to the DS1302 will be disabled. Bit 6 specifies clock/calendar
data if logic 0 or RAM data if logic 1. Bits | through 5 specify the designated registers to be input or
output, and the LSB (bit 0) specifies a write operation (input) if logic 0 or read operation {output}) if logic
1. The command byte is always input starting with the LSB (bit 0).

ADDRESS/COMMAND BYTE Figure 2

7 s 5 4 3 2 1 0

1 AAM M as a2 At An RD

[

%

RESET AND CLOCK CONTROL
All data transfers are initiated by driving the RST input high. The RST input serves two functions. First,
RST tumns on the eontrol logic which allows access to the shifi register for the address/command

sequence. Second, the RST signal provides a method of terminating either single byte or multiple byte
data transfer.

A clock cycle is a sequence of a falling edge followed by a rising edge. For data inputs, data must be

valid during the rising edge of the clock and data bits are output on the falling edge of clock. If the RST
input is low all data transfer terminates and the I/O pin goes to a high impedance state. Data transfer is

illustrated in Figure 3. At power-up, RST must be a logic 0 until Ve > 2.0 volts. Also SCLK must be at
a logic 0 when RST is driven to a logic 1 state.

DATA INPUT

Following the eight SCLK cycles that input a write command byte, a data byte is input on the rising edge
of the next eight SCLK cycles. Additional SCLK cycles are ignored shouid they inadvertently occur.
Data is input starting with bit 0.

DATA OUTPUT

Following the eight SCLK cycles that input a read command byte, a data byte is output on the falling
edge of the next eight SCLK cycles. Note that the first data bit to be transmitted occurs on the first falling
edge after the last bit of the command byte is written. Additional SCLK cycles retransmit the data bytes
should they inadvertently occur so long as RST remains high. This operation permits continuous burst
mode read capability. Also, the /O pin is tri-stated upon each rising edge of SCLK. Data is output
starting with bit 0.

BURST MODE

Burst mode may be specified for either the clock/calendar or the RAM registers by addressing location 31
decimal (address/command bits 1 through 5 = logic 1). As before, bit 6 specifies clock or RAM and bit 0
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spec.iﬁes read or write. There is no data storage capacity at locations 9 through 31 in the Clock/Calendar
Registers or location 31 in the RAM rcgisters. Reads or writes in burst mode start with bit 0 of address 0.

When writing to the clock registers in the burst mode, the first eight registers must be written in order for
the data to be transferred. However, when writing to RAM in burst mode it is not necessary to write all
31 bytes for the data to transfer. Each byte that is written to will be transferred to RAM regardless of
whether all 31 bvtes are written or not.

CLOCK/CALENDAR

The clock/calendar is contained in seven write/read registers as shown in Figure 4. Data contained in the
clock/ calendar registers is in binary coded decimal format (BCD).

CLOCK HALT FLAG

Bit 7 of the seconds register is defined as the clock halt flag. When this bit is set to logic 1, the clock
oscillator is stopped and the DS1302 is placed into a low—-power standby mode with a current drain of less
than 100 nanoamps. When this bit is written to logic 0, the clock will start. The initial power on state is
not defined.

AM-PM/12-24 MODE

Bit 7 of the hours register is defined as the 12— or 24-hour mode select bit. When high, the 12-hour
mode is selected. In the 12-hour mode, bit 5 is thc AM/PM bit with logic high being PM. In the 24-hour
mode, bit 5 is the second §0-hour bit (20 — 23 hours).

WRITE PROTECT BIT

Bit 7 of the control register is the write-protect bit. The first seven bits (bits 0 — 6) are forced to 0 and
will always read a 0 when read. Before any writc operation to the clock or RAM, bit 7 must be 0. When
high, the writc protect bit prevents a writc operation to any other register. The initial power on state is not
defined. Therefore the WP bit should be cleared before attempting to write to the device.

TRICKLE CHARGE REGISTER

This register controls the trickle charge characteristics of the DS1302. The simplified schematic of
Figure 5 shows the basic components of the trickle charger. The trickle charge sclect (TCS) bits (bits
4 -7) control the selection of the trickle charger. In order to prevent accidental enabling, only a pattern of
1010 will enable the trickle charger. All other patterns will disable the trickle charger. The DS1302
powers up with the trickle charger disabled. The diode select (DS) bits (bits 2 - 3) select whether one
diode or two diodes are connected between Vecs and Ve, If DS is 01, one diode is selected or if DS is
10, two diodes are selected. IfDS is 00 or 11, the trickle charger is disabled independently of TCS. The
RS bits (bits 0 -1) select the resistor that is connected between Vecz and Vee. The resistor selected by
the resistor select (RS} bits is as follows:

RS Bits Resistor Typical Value
00 None None
0l Rl 2kQ
10 R2 4 kQ
11 R3 8 k(2

If RS is 00, the trickle charger is disabled independently of TCS.
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ABSOLUTE MAXIMUM RATINGS*
Voltage on Any Pin Relative to Ground  -0.5V to +7.0V

Operating Temperature
Storage Temperature
Soldering Temperature

0°C to 70°C or - 40°C to +85°C for industrial
—55°C to +125°C

260°C for 10 seconds (DIP)

See IPC/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.

RECOMMENDED DC OPERATING CONDITIONS

(0°C to 70°C or -40°C to +85°C)

PARAMETER SYMBOL MIN | TYP | MAX | UNITS | NOTES
: . \Y
Supply Voltage Veer, Veca ‘\j«;l 2.0 55 LI
Logic | Input Vi 2.0 Veet+0.3 v |
. Vee=2.0V -0.3 +0.3 v )
Logic 0 Input Vi Vee=5V | 0.3 108

*_40°C to +85°C for industrial device.

DC ELECTRICAL CHARACTERISTICS

(0°C to 70°C or -40°C to +85°C; Ve = 2.0 to 5.5V7)

PARAMETER SYMBOL MIN | TYP | MAX | UNITS | NOTES
Input Leakage im +500 HA 6
/O Leakage Iio +500 HA 6
=2.0V | 16
Logic | Output Vonu V\(;gcf;:/ 4 v 2
. Vec=2.0V 0.4
LDglC 0 Output Voo \(;-EC:SV 04 \Y 3
-c1=2.0V 0.4
Active Supply Current lccia VGE;FSV 13 mA 5,12
=20V 0.3
Timekeeping Current Lecit V\}((:(]-IESQJ : HA 4,12
Vc(‘|=2.0v 100 10, 12
Standby Current Icers Veo 5V 100 nA i 4
IND 200
. Vee=2.0V 0.425
Active Supply Current lcoan \5((:_}:5\/ 7% mA 5,13
: -2 OV 253
Timekeeping Current eeat V&gwfsgl i uA 413
=20V 25
Standby Current Iccas V\j,;;:;,:/ %0 HA 10,13
Rl 2 k)
Trickle Charge Resistors R2 4 kQ
R3 8 kQ
Trickle Charge Diode Voltage Drop | Vip 0.7 vV

*Unless otherwise noted.
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DS1302 SERIAL TIMEKEEPER 8-PIN DIP (300-MIL)

: 5
armrir PKG 8-PIN
-f DIM MIN MAX
b 8 A IN. | 0.360 | 0.400
| MM 9.14 | 10.16
_L B IN. 0.240 0.260
MM 5.10 6.60

0
0
0

CIN | 0120 | G.140
3.05 3.56
D IN. | 0.300 | 0325
MM 7.62 826
E IN. | 0.015 { 0.040
MM 0.38 1.02

r
I.

ke FIN | 0.120 | G.140

'y MM 3.04 | 3.56

F G IN. 0.080 0.110

E : MM | 220 | 279

" 'II'_I L HIN. | 0320 | 0.370
G mM | 813 | g.40

J IN. 0.008 | 0.012
MM 0.20 0.30
KIN | 0015 | 001
l«e— D MM 0.38 0.53

A=
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Features

Compatible with MCS-51™ Products

4K Byles of In-Systemn Reprogrammable Flash Memory
— Endurance: 1,000 Write/Erase Cycles

Fully Static Operation: 0 Hz to 24 MHz

Three-Level Program Memory Lock

128 x B-Bit Internal RAM

32 Programmable /O Lines

Two 16-Bit TimerfCounters

Six interrupt Sources

Programmable Serlal Channel

* Low Power Idle and Power Down Modes

.

.

Description

The ATA9C51 is a low-power, high-performance CMOS 8-bit microcomputer with 4K
bytes of Flash Programmable and Erasable Read Only Memory (PEROM). The
device is manufactured using Atmel's high density nonvolatile memary technology
and is compatible with the industry standard MCS-54™ instruction set and pinout. The
on-chip Flash allows the program memory to be reprogrammed in-system or by a con-
ventional nonvolatile memory programmer. By combining a versatile B-bit CPU with
Flash on a monglithic chip, the Atmel AT83C51 is a powerful microcomputer which
provides a highly flexible and cost effeclive solution to many embedded control appli-

cations. (continued)
Pin Configurations

PDIP

&1 0 1 vCC
[IEX- K PO.0 (ADD)
Prz2rds PO.1 (AD1}
LARel 4 FQ.2 (AD2)
pyads P0.3 (AD3)
p1 3]s P 4 (ADd)
PY.8 T PO.5 (ADS)
P17 B P06 {ADG)
as7]9 ;;_.1 (ADT}
{RX0D) FP3.D 1 Ivpp
PQFP/TQFP (TXD) P31 ALE/FROTG
a-ma (THTG: P3.2 FSER
caaa {TRTT) P33 P2.7 (AtS5)
izt (Th) P24 P26 (A4}
INDE X - - (71) P3.8 P2.5 (A13)
CORNER Y ilebesaa (WH) P38 P2ia (A12)
acogoZ>olddld ROy P37 P2.3 (A11)
Nonoannann. . XTALZ Pz.2 (A10)
LR R L LT XTAL1 P2.1 {AD)
P15 Ph.4 (AD4) OND P2.0 (AB)
P1.8 P0.& (ADS}
F1.7 P & (ADG}
RST PO.T {ADT) P
{RXD) P3O EA/VPP 8538
NE NC -« o« <«
(TXD) P3.1 ALEFASG sxLe
(THTT; P32 PSEN {NDEX oo pOeNa
(NTT) B3 25 [BP2 7 (ai5; CORNER  _ ____vodasss
110y P24 ] PI & (A14} \a.n.n.n,a.2>mn.n.n.
(T1) PAS 1 PZ 5 (AtY)

P4 {AD4)

{RXD)

{TXD)
(TR
{TRTTY
(Toy
iy

P2.T (A15)
P28 (Atd}
P2.5 {A13]

8-Bit
Microcontroller
with 4K Bytes
Flash

AT89C51

0265F-A-12/97
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The AT89C51 provides the following standard features: 4K
bytes of Flash, 128 bytes of RAM, 32 VO lines, two 16-bit
timer/counters, a five vector two-level inlerrupt architecture,
a full duplex serial port, on-chip oscillator and clock cir-
cuitry. In addition, the ATB9C51 is designed with static logic
for operation down to zero frequency and supports two
software selectable power saving modes. The Idle Mode
stops the CPU while aflowing the RAM, timer/counters,
serial port and interrupt system to continue functioning. The
Power Down Mode saves the RAM contents but freezes
the oscillator disabling all other chip functions until the next
hardware reset.

Pin Description

Vee

Supply voltage.
GND

Grourid.

Port 0

Port 0 is an 8-bit open drain bidirectional I/C port. As an
output port each pin can sink eight TTL inputs. When 1s
are written to port 0 pins, the pins can be used as high-
impedance inputs.

Port 0 may also be conftgured to be the multiplexed low-
order address/data bus during accesses to external pro-
gram and data memaory. In this mode PO has interat pul-
lups.

Port 0 also receives the code bytes during Flash program-
ming, and outputs the code bytes during program verifica-
tion. External pullups are required during program verifica-
tion.

Port 14

Port 1 is an B-bit bidirectional /O port with internal pullups.
The Port 1 output buffers can sink/source four TTL inputs.
When 1s are written to Port 1 pins they are puiled high by
the internal pullups and can be used as inputs. As inputs,
Port 1 pins that are externally being pulled low will source
current (1.} becausse of the intemal pullups.

Port 1 also receives the low-order address bytes during
Flash programming and verification.

Port 2

Port 2 is an 8-bit bidirectional VO port with internal pultups.
The Port 2 output buffers can sink/source four TTL inputs.
When 1s are written to Pont 2 pins they are pulled high by
the intemal pullups and can be used as inputs. As inputs,
Port 2 pins that are extemnally being pulled low will source
current (I, } because of the intemal pullups.

Port 2 emits the high-order address byte during fetches
from external program memory and during accesses to
externa! data memory that use 16-bit addresses (MOVX @
DPTR). In this application it uses strong internal pullups

when emitting 1s. During accesses to external data mem-
ory that use 8-bit addresses (MOVX @ RI}, Port 2 emits the
contents of the P2 Special Function Register.

Port 2 also receives the high-order address bits and some
control signals during Flash programming and verification.

Port3

Port 3 is an 8-bit bidirectional /O port with internai pullups.
The Port 3 output buffers can sink/source four TTL inputs.
When 15 are written to Port 3 pins they are pulled high by
the internat pullups and can be used as inpuls. As inputs,
Port 3 pins that are externally being pulled low will source
curent (I ) because of the pullups,

Port 3 also serves the functions of various special features
of the ATB9C51 as listed below:

Port Pin Alternate Functions

P3.0 RXD (senial input port)

P3.1 TXD (serial output port)

Pa.2 INTO (external interrupt 0}

P3.3 TNTT (external interrupt 1)

P34 TO {timer G axternal input)

P3.5 T1 (timer 1 axternal input}

P3.6 WR (external data memory write slrobe)
P3.7 RD (sxternal data memory read strobe)

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

RST
Reset input. A high on this pin for two machine cycles white
the oscillator is running resets the device.

ALE/FROG

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

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

If desired, ALE operation can be disabled by setting bit 0 of
SFR location 8EH. With the bit set, ALE is active only dur-
ing a MOVX or MOVC instruction. Otherwise, the pin is
weakly pulled high. Setting the ALE-disable bit has no
eMect if the microcontroller is in extemnal execution mode.

PSEN
Program Store Enabie is the read strobe to external pro-
gram memory.
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When the ATBSCS1 is execuling code from external pro-
gram memory, PSEN is activated twice each machine
cycle, except that two PSEN activations are skipped during
each access to external data memory.

EANpp -

External Access Enable. EA must be strapped to GND in
order to enable the device 1o fetch code from external pro-
gram memory locations starting at 0000H up to FFFFH.
Note. however, that if lock bit 1 is programmed, EA will be
internally latched on reset.

EA should be strapped to Vg for intemal program execu-
fions.

This pin also receives the 12-volt programming enable volt-
age (Vpp) during Flash programming, for parts that require
12-volt Vpp.

XTAL1

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

XTAL2

Quiput from the inverting oscillator ampilifier.

Oscillator Characteristics

XTAL1 and XTAL2 are the input and output, respectively,
of an inverting amplifier which can be configured for use as
an on-chip oscillator, as shown in Figure 1. Either a quartz
crystal or ceramic resonator may be used. To drive the
device from an extemal clock source, XTALZ should be left
unconnected while XTAL1 is driven as shown in Figure 2.

it should be noted that when idle is terminated by a hard
ware reset, the device normally resumes program execu-
tion, from where it left off, up to two machine cycles before
the internal reset algorithm takes control. On-chip hardware
inhibits access to intemal RAM in this event, but access to
the port pins is not inhibited. To eliminate the possibility of
an unexpected write to a port pin when Idle is terminated by
reset, the instruction following the one that invokes Idle
should not be one that writes to a port pin or to external
memaory.

Figure 1, Oscillator Connections

cz2
I—-QL——— XTALZ
Ct
XTAL1
GND
-

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

=40 pF t 10 pF for Ceraric Resonatars
Figure 2, Extemal Clock Drive Configuration

There are no requirements on the duty cycle of the external NE XTALD

clock signal, since the input to the intamal clocking circuitry

is through a divide-by-two flip-flop. but minimum and maxi-

mum voltage high and low time specifications must be

observed.

EXTERNAL STALY
OSCILLATOR

Idle Mode SIGNAL

In idie mode, the CPU puts itself to sleep while all the on-

chip peripherals remain active. The mode is invoked by GND

software. The content of the on-chip RAM and all the spe-

cial functions registers remain unchanged during this

mode. The idie mode can be terminated by any enabled =

interrupt or by a hardware reset.

Status of External Pins During Idle and Power Down Modes
Mode Program Memory ALE PSEN PORTO PORT1 PORT2 PORT3
Idle Internat 1 1 Data Data Data Data
fdle External t 1 Float Data Address Data
Power Down Internal 4] 4] Data Data Data Data
Power Down Exlernal 0 0 Float Data Data Data
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Absolute Maximum Ratings™

Operating Temperature..............ocoveeveernen.nn. -55°C t0 +125°C ‘NOTICE:  Stresses beyond those listed under *Absolute
Maximurmn Ratings™ may cause permangnt dam-
Storage Temperature...... ... *65°C to +150°C age to the device. This is a stress rating only and
functional operation of the device at these or any
Voltage on Any Pin other conditions beyond those indicated in the
with Respect to Ground ... ~1.0V i +7.0V operational sections of this specification is not
) implied. Exposure to absolute maximum rating
Maximum QOperating Voltage.........ooarveinoniesnane . §.6V conditions for extended periods may affect device
reliability.
DC Quiput Cumment ... e 15,0 MA,
DC Characteristics
Tp = -40°C t0 85°C, Vs = 5.0V 1 20% (unless otherwise noted)
Symbol Parameter Candition Min Max Units
Vi Input Low Voltage {Except EA) 05 0.2Vee- 01 v
ViLy Input Low Voliage (EA) 0.5 0.2Vee-03 v
Vi Input High Voltage (Except XTAL1, RST) 0.2V +0.9 Vee + 0.5 v
Vint Input High Voltage (XTAL1. RST) 0.7 Vee Vec+ 0.5 v
VoL Output Low Valtaga(" {Ports 1,2,3) loL = 1.6 mA 0.45 v
VoL Output Low Voltage™ lgL=3.2mA 0.45 v
{Port 0, ALE, PSEN)
Vau Output High Voltage lan = 60 pA, Ve # 5V + 10% 24 v
{Parts 1,2.3, ALE, PSEN) o= 25 1A 075 Voo v
lgn = -10 pA 0.9 Ve v
YoHi Qutput High Voltage oy = B00 pA. Ve = 5V 2 10% 24 v
{Port 0 in External Bus Mode} lop = 300 pA 0.75 Ve v
lon = 8D pA 0.9 Ve v
I Logical 0 Input Current (Ports 1.2,3) Vi = 0.45V -50 HA
Ity Logical 1 to 0 Transition Current VN =2V, VCC =5V 10% -650 uA
{Perts 1,2,3)
Iy Input Leakage Current (Port 0. EA} 0.45 < V)y < Vg 10 pA
RR&T Reset Pulldown Resistor 50 300 K2
Cio Pin Capacitance Test Freq. = 1 MHz, T, = 25°C 10 pF
lec Fower Supphy Gurrent Active Mode, 12 MHz 20 ma
{dle Mode, 12 MHZz 5 mA
Power Down Moda®@! Vee =6V 100 pA
Voo =3V 40 HA
Nates: 1. Under steady state (non-transient) conditions, I, must be externally limited as follows:

Maximum lg_ per port pin: 10 mA

Maximum g per 8-bit port:  Porl 0: 26 mA

Poris 1, 2, 3: 15 mA
Maximum total Ig)_for all output pins: 71 mA
If Iy exceeds the test condition, Vg may exceed the related spedification. Pins are not guaranteed o sink current greater

than the listed test conditions.
2. Minimum Vg for Power Down is 2V,
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MICROCHIP

93C46B

1K 5.0V Microwire®

Serial EEPROM

FEATURES

+ Single supply 5.0V operation

« Low power CMOS technology
- 1 mA active current (typical)
- 1 pA standby current (maximum)

= 64 x 16 bit organization

+ Self-timed ERASE and WRITE cycles (including
auto-erase)

+ Automatic ERAL before WRAL

« Power onjoff data protection cirguitry

+ industry standard 3-wire serial interface

BLOCK DIAGRAM

At
fN—1ADDRESS
DECODER|

MEMORY
ARRAY

DATA OUTPUT  |wpo
REGISTER BUFFER

2}

= Device status signal during ERASE/WRITE cycles MEMORY
= Sequential READ function ngage
+ 1,000,000 E/W cycles guaranteed £S5 —+
+ Data retention > 200 years VEC —-
A . CLK CLOCK
» B-pin PDIP/SOIC and 8-pin TSSOP packages GENERATOR VSS —m
+ Available for the following temperature ranges:
- Commercial {C): 0°C to +70°C
- Industrial (i) 40°C o +B5°C DESCRIPTION
- = . - (el o
Automotive (E): 40°C to +125°C The Microchip Technology Inc. 93C468 is a 1K-bit,
low-voltage serial Electrically Erasable PROM. The
device memory is configured as 64 x 16 bits. Advanced
CMOS technology makes this device ideal for
low-power, nonvolatile memory applications. The
93C46B is available in standard 8-pin DIP, surface
mount SOIC, and TSSOP packages. The 93C46BX are
only offered in a 150 mil 30IC package.
PACKAGE TYPE
oip s0I1C solc TSSOP
C e = = cseq10 B8R
g - Voo
! 8lvee csli 81 vec  NUTLY - 8[Cnc C"K“F§ 8 E;JNC
bt DF & RaNC
ok a M ez 8 T verd? § 7[Mves DOH4 B Sovss
DI[] 5 [INC g -4
w oc]® & S[awnc  esCd? @ ¢[oo
ool [vss po[]4 51Ovss  CLKC4 51 3o

Microwlre Is a registered trademark of Natonal Semiconductor Incorporated.
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PIN FUNCTION TABLE

Function

1.0 ELECTRICAL TABLE 1-1
CHARACTERISTICS

Name
1.1 Maximum Ratings” Ccs
vee... SO .Y CLK
All lnputs and ouiputs wrt VSS . -0 6V to Vcc +1.0V Di
Storage temperature ... ..-85°C to +150°C DG
Ambient temp. with pcmer applled reeenennnsB57C t0 #125°C
Soldering temperature of leads (10 seconds} ... +300°C Vss
ESD protection on all pins... - 1 NC
*Notlce: Stresses above those listed under "Maximum ratings® may Voo
cause permanent damape to the device. This s a stress mating only and

Chip Select

Serial Data Ciock
Serial Data Input
Serial Data Qufput
Ground

No Connect
Power Supply

functional operation of the device al those or any other conditlons
above those indicated In the operational listings of this spacification Is
ngt imptied. Exposure Lo maximum rating conditions for extended peri-
ods may affect device reliabllity.

TABLE 1-2 DC AND AC ELECTRICAL CHARACTERISTICS
All parameters.apply over the [Commercial {(C) VCC = +4.5V fo +5.5V Tamb = 0°C to +70°C
specified operating ranges industrial {f) Vee = +4.5V to +5.5V  Tamb = -40°C to +85°C
unless otherwise noted Automotive (E)  Vcc = +4.5V t0 +5.5V Tamb = -40°C to +125°C
Parameter Symbol Min. T Max. Units Conditions
High level input voltage VI 2.0 vee +1 v {Note 2}
Low level input voltage VIL -0.3 08 v
Low level output voltage VoL — 0.4 \4 loL = 2.1 mA; VCe = 4.5V
High level output voltage VOH 24 — v |OH = -400 pA; Vcc = 4.5V
Input leakage current Ly -10 10 HA VIN =Vss to Vcc
Qutput leakage current Lo -10 10 HA VouTt =Vss to Voe
21? ifw?ﬂ:/m;ﬁts) |Cm. Coury - — 7 PF \T’;r:n{\;iuzzsgc\f e i
lcc read - 1 mA
QOperating current lcC write _ 1.5 mA
Standby current lees — 1 A CS=Vss
Clock frequency FoLk - 2 MHz [Vcc =45V
Clock high time TokH 250 | = ns
Clock low time TekL 250 — ns
Chip select setup time Tcss 50 — ns Relative to CLK
Chip select hold time TcsH 0 - ns Relative to CLK
Chip select low time TesL 250 — ng
Data input setup time Tois 100 — ns Relative to CLK
Data input hold time ToH 100 — ns Relative to CLK
Data output delay time Teo — 400 ns |[CL=100pF
Data output disable time Tcz — 100 ns CL = 100 pF (Note 2}
Status valid time Tsv —_ 500 ns CL = 100 pF
Twe — 2 ms ERASE/WRITE mode
Program cycle time Tec _ 6 ms ERAL mode
TwL - 15 ms WRAL mode
Endurance — M — cycles |25°C, Ve = 5.0V, Block Mode {Note 3)
Note 1: This parameter is tested at Tamb = 25°C and FcLK = 1 MHz.

2: This parameter is periodically sampled and not 100% tested.

3: This application is not tested but guaranteed by characterization. For endurance estimates in a specific appli-
cation, please consult the Total Endurance Model which may be obtained on Microchip's BBS or website.
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2.0 PIN DESCRIPTION
241 Chip Select {(CS)

A high leve! selects the device: a low level deselects the
device and forces it into standby mode. However, a pro-
gramming cycle which is already in progress will be
completed, regardless of the Chip Select (CS) input
signal. If CS is brought low during a program cycie, the
device wili go into standby mode as soon as the pro-
gramming cycle is completed.

CS must be low for 250 ns minimum (TcsL) between
consecutive instructions. If CS is low, the internal con-
tro! logic is held in a RESET status.

2.2 Serial Clock {(CLK)

The Serial Clock {CLK) is used to synchronize the com-
munication between a master device and the 93C46B.
Opcodes, addresses, and data bits are clocked in on
the positive edge of CLK. Data bits are also clocked out
on the positive edge of CLK.

CLK can be stopped anywhere in the iransmission
sequence (at high or low level) and can be continued
anytime with respect to clock high time (TckH) and
clock low time (TcKL). This gives the controiling master
freedom in preparing the opcode, address, and data.

CLK is a “Don't Care” if CS is low (device deselecled).
Iif CS is high, but START condition has not been
detected, any number of clock cycles can be received
by the device, without changing its status (i.e., waiting
for a START condition}.

CLK cycles are not required during the seif-timed
WRITE (i.e., auto ERASE/WRITE) cycle.

After detecting a START condition, the specified pum-
ber of clock cycles (respectively low to high transitions
of CLK) must be provided. These clock cycles are
required to clock in all required opcodes, addresses,
and data bits before an instruction is executed
(Table 2-1). CLK and DI then become don't care inputs
waiting for a new START condition to be detected.

Note: CS must go low between consecutive
instructions.
23 Data In {DI

Data In (DI} is used to clock in a START bit, opcode.
address, and data synchronously with the CLK input.

24 Data Out (DO)

Data Out (DO) is used in the READ mode to output data
synchronously with the CLK input {TPD after the posi-
tive edge of CLK).

This pin also provides READY/BUSY status information
during ERASE and WRITE cycles. READY/BUSY sta-
tus information is available on the DO pin if CS is
brought high after being low for minimum chip select
low time (TcsL} and an ERASE or WRITE operation has
been initiated.

The status signal is not available on DO, if CS is held
low during the entire ERASE or WRITE cycle. In this
case, DO is in the HIGH-Z mode. If status is checked
after the ERASE/WRITE cycle, the data line will be high
to indicate the device is ready.

TABLE 2-1 INSTRUCTION SET FOR 93C468
Instruction | SB | Opcode Address Data In Data Qut Req. CLK Cycles

ERASE 1 11 A5 A4 A3 A2 A1 AD —_ (RDY/BEY) 9

ERAL 1 (o] 1 1] X X X X am (RDY/BSY) 9

EWDS 1 0o 0 0 X X X X — HIGH-Z 9

EWEN 1 00 1 1 X X X X — HIGH-Z 9

READ 1 10 A5 A4 A3 A2 A1 AQ —_ D15- DO 25
WRITE 1 01 A5 A4 A3 A2 At AD D15 - DO (RDY/BEY) 25

WRAL 1 [oli] 0 1 X X X X D15-D0 (RDY/BSY) 25
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3.0 FUNCTIONAL DESCRIPTION

Instructions, addresses and write data are clocked into
the DI pin on the rising edge of the clock (CLK). The DO
pin is narmally held in a HIGH-Z state except when
reading data from the device, or when checking the
READY/BUSY staius during a programming operation.
The READY/BUSY status can be verified during an
ERASE/WRITE operation by polling the DO pin; DO
low indicates that programming is still in progress, while
DO high indicates the device is ready. The DO will enter
the HIGH-Z state on the falling edge of the CS.

31 START Condition

The START bit is detected by the device if CS and DI
are both high with respect to the positive edge of CLK
for the first time.

Before a START condition is detected, CS, CLK, and DI
may change in any cambination {except to that of a
START condition), without resulting in any device aper-
ation {(ERASE, ERAL, EWDS, EWEN, READ, WRITE,
and WRAL). As soon as CS is high, the device is no
lenger in the standby made.

An instruction following a START condition will only be
executed if the required amount of opcodes,
addresses. and data bits for any particutar instruction is
clocked in.

After execution of an instruction (i.e., clock in or out of
the last required address or data bity CLK and DI
become don't care bits until a new START condition is
detected.

3.2 Data In {DI} and Data Out (DO}

It is possible to connect the Data In (Ol)and Data Out
{D0O) pins together. However, with this configuration, if
AQ is a logic-high level, it is possible for a "bus conflict”
to occur during the "dummy zero” that precedes the
READ gperation. Under such a condition, the voltage
level seen at DO is undefined and will depend upon the
relative impedances of DO and the signal source driv-
ing AQ. The higher the current sourcing capability of AQ,
the higher the voltage at the DO pin.

33 Data Protection

During power-up, all programming modes of eperation
are inhibited untif Vcc has reached a level greater than
3.8V. During power-down, the source data protection
circuitry acts to inhibit all programming modes when
Vcee has fallen below 3.8V at nominal conditions.

The ERASE/SRITE Disable {EWDS) and ERASE/
WRITE Enable (EWEN) commands give additional pro-
tection against accidental programming during normal
aperation.

After power-up, the device is autormatically in the
EWDS mode. Therefore, an EWEN instruction must be
performed before any ERASE or WRITE instruction can
be executed.

FIGURE 3-1: SYNCHRONOUS DATA TIMING
cs YW / N
i — A Tess TokH | TCKL | e
Vi | TesH
H
CLK l
ViL,
Tois | ToH
VIH
o T X X
Tep ¥Po b
(READ) ;.. Tez
Tsv
oo VOoH
(PROGRAM) 4—< STATUS VALID
Vor
Note:  AC test conditions: VIL = 0.4V, VIH = 2.4V




93C46B

3.4 ERASE

The ERASE instruction forces ail data bits of the spec-
ified address to the logical “1" state. This cycle begins
on the rising clock edge of the last address bit.

The DO pin indicates the READY/BUSY status of the
device if CS Is brought high after a minimum of 250 ns
low (TcsL). DO at logical “Q" indicates that program-
ming is still in progress. DO at logical 1" indicates that
the register at the specified address has been erased
and the device is ready for another instruction.

FIGURE 3-2: ERASETIMING

3.5 Erase All (ERAL)

The Erase All (ERAL) instruction will erase the entire
memory array to the logical “1” state. The ERAL cycle
is identical to the ERASE cycle, except for the different
opcode. The ERAL cycle is completely self-timed and
commences at the rising clock edge of the last address
bit. Clocking of the CLK pin is not necessary after the
device has entered the ERAL cycle.

The DO pin indicates the READY/BUSY status of the
device, if CS is brought high after a minimum of 250 ns
low {TcsL) and before the entire ERAL cycle is
complete.

. TCst
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FIGURE 3-3: ERALTIMING
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3.6 ERASE/WRITE Disable and Enable 3.7 READ
(EWDS/EWEN)

The READ instruction outputs the serial data of the
The device powers up in the ERASE/WRITE Disable addressed memory location on the DO pin. A dummy
(EWDS) state. All programming modes must be pre- zero bit precedes the 16-bit output string. The output
ceded by an Erase/Write Enable (EWEN) instruction. data bits will toggle on the rising edge of the CLK and
Once the EWEN instruction is executed, programming are stable after the specified time delay (TPD). Sequen-
remains enabled until an EWDS instruction is executed tial read is possible when CS is held high. The memory
or Vee is removed from the device. To protect against data will automatically cycle to the next register and
accidental data disturbance, the EWDS instruction can autput sequentially.

be used to disable all ERASE/WRITE functions and
should follow all programming operations. Execution of
a READ instruction is independent of both the EWDS
and EWEN instructions.

FIGURE 34: EWDSTIMING

FIGURE 3-5: EWENTIMING

] X
o 1 o 0 1 D<_\

FIGURE 3-6: READTIMING

Sp— e A XD
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3.8 WRITE

The WRITE instruction is followed by 16 bits of data,
which are written into the specified address. After the
last data bit is clocked inte the DI pin, the self-timed
auto-erase and programming cycle begins.

The DO pin indicates the READY/BUSY status of the
device, if CS is brought high after a minimum of 250 ns
low {TcsL) and before the entire write cycle is complete.
DO at logical “0” indicates that pragramming is still in
progress. DO at logical “1” indicates that the register at
the specified address has been written with the data
specified and the device is ready for another instruc-
tion.

FIGURE 3-7: WRITE TIMING

3.9 Write All (WRAL)

The Write All (WRAL) instruction will write the entire
memory array with the data specified in the command.
The WRAL cycle is completely self-timed and com-
mences at the rising clock edge of the last data bit.
Clocking of the CLK pin is not necessary after the
device has entered the WRAL cycle. The WRAL com-
mand does include an automatic ERAL cycle for the
device. Therefore, the WRAL instruction does not
require an ERAL instruction, but the chip must be in the
EWEN status.

The DO pin indicates the READY/BUSY status of the
device if CS is brought high after a minimum of 250 ns
tow {Tcsw).

TesL

P
CS__/

HIGH-Z
Do — f

\C/ Y/ \L
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FIGURE 3-8: WRAL TIMING
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93C46B PRODUCT IDENTIFICATION SYSTEM

To order or abtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.

93C46B — P
P = Plastic DIP (300 mil Body), 8-lead
l . SN = Plastic SOIC (150 mil Body), B-lead
Package: SM = Plastic SOIC (208 mil Body), 8-lead
ST = TSSOPR 8-lead
Blank = 0°Cto +70°C
 ramporature | = -40°C to +85°C
ge: E = -40°Cto +125°C
Device: 93C46B = 1K Microwire Serial EEPROM
93C46BT = 1K Microwire Serial EEPROM Tape and Reel
93C46BX = 1K Microwire Serial EEPROM in alternate pinout
{SN only)
93C46BXT = 1K Microwire Serial EEPROM in alternate pinout,
Tape and Reel (SN only)
Sates and Support
Data Sheets

Products supported by a pretiminary Data Sheet may have an emata sheet describing minor operational differences and recom-
mended warkarounds. To determine if an errata sheel exists for a particular device, please contact one of the following:

1. Youriocal Microchip sales office.
2. The Microchip Cerporate Literature Center LS. FAX: (602) 786-T277.

3. The Microchip's Bulletin Board, via your local CompuServe number {CompuServe membership NOT required).
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LCDP
LCRS
LCEN

RTCK
RTIO
RTCS

KEY1
KEY2
KEY3
KEY4
KEYb
KEY6

JUMP:
BUFF:

LATC:
ADDB:
DATB:
HOUR:

SECC:
DAYA:
DATE:

MONT:

YEAR:

KLOC
ONLC

EQU
EQU
EQU

EQU
EQU
EQU

EQU
EQU
EQU
EQU
EQU
EQU

DS
DS
DS
DS
DS
DS
DS
DS
DS
DS
DS
DS
DS

BIT
BIT

PO : LCD Data Port
P26 : LCD RS
P27 ; LCD Chip Select
P35 ; RTC Clock
P36 ; RTC Data I/O
P37 ; RTC Chip Select
P1.0 : Switch 1

P11 ; Switch 2

P14 ; Switch 3

P15 ; Switch 4

P13 : Switch b

P12 . Switch 6

36 ;

1

1

1

1

1

1

1

1

1

1

1

1

00H
01H
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ORG
LJMP

;---> Initial System

ORG
INIT: MOV
MOV
MOV
MOV

MOV

MOV
MOV
MOV
CLR

SETB
SETB

MOV
MOV
MOV
CLR
CLR
CLR

(0000H
INIT

0030H
PO 40FFH
P1 #0FFH
P2,#0FFH
P3#0FFH

MENU #00

TMOD #22H
THO #256-250
TLO,#256-250

TRO

IE1

IE.7

SCON #50H
TH1 #0FDH
TL1#0FDH

TR1

RI

T1

LCALL INLD

: Timer 0-1 8 Bit Auto Reload

; Timer 0

: Stop Timer

: Serial Mode 1
; 9600 Bps

: Start Timer
; Clear Receive Bit

: Clear Transmitt Bit
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MAIN: NOP

MN10: SETB

KEYB: JNB
JNB
JNB
JNB
JNB
JNB
LIMP

KEON: NOP

--->  Main Program

;---> Keyboard Check

LCALL DISP

LCALL KEYB

LCALL CONT

JB P3.0 MAIN

CLR P24
LJIMP MAIN

P24

LJMP MAIN

; Display Mode

: Check Keyboard

; Control Load

KEY1,KEON
KEY2 XEON
KEY3 KEON
KEY4,KEON
KEY5KEON
KEY6,KEON
EKEY

KEDT: JNB  KEY1JKE10
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EKEY:

JKE10:
JKE20:
JKE30:
JKE40:
JKEBO:
JKES0O:

KE10:

KE11:

KE20;

KE30:

JNB
JNB
JNB
JNB
JNB

RET

LIMP
LIMP
LIMP
LIMP
LIMP

INC
MOV
CJNE
MOV

LIMP

MOV
LIMP

MOV
CJNE

MOV -
LCALL
LCALL
INC

KEY2 JKE20
KEY3,JKE30
KEY4,JKE40
KEY5,JKES0
KEY8,JKES0

KE10
KEZ20
KE30
KE40
KES0
KE60

MENU

AMENU
A#09KE11
MENU #00
EXEY

MENU #00
EKEY

AMENU
A #00,KE32

RO,#85H

RTRD

BTHC
RO

. Key 1 Menu Set

: Key 2 Esc

: Key 3 Hour Set

: Read HR

. Convert BCD to HEX

; Increment HR
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KE31:

KE32:

KE34:

KEA40:

KE41:

CJNE RO#24KE31

MOV RO#00
LCALL HTBC
MOV R1A
MOV RO#84H
LCALL RTWL
LIMP EKEY
MOV  AMENU
MOV  ROA
LCALL EPRD
INC R1
CINE R1#24 KE34
MOV R1#0FFH
MOV R2#00
MOV AMENU
MOV  ROA
LCALL EPWR
LIMP EKEY
MOV  AMENU

CJNE A #00XkE42

MOV  RO#83H

LCALL RTRD

LCALL BTHC

INC RO

CINE RO#60KE41

MOV RO#00
LCALL HTBC
MOV R1A

: Convert HEX to BCD
: New Data
: Write HR

: Menu

: HR XX Address

; HR=R1, R2=MN

: HR Not Use
; MN 00

; Key 4 Min Set

; Read MN

: Convert BCD to HEX

; Increment MN

. Convert HEX to BCD

: New Data
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KE42:

KEB0:

EKES:

KE60:

EKES:

> Display & Time

DISP:

MOV RO#82H
LCALL RTWL
LJMP EKEY

MOV AMENU

MOV  ROA
LCALL EPRD

INC R2

CINE R2#60XE44
MOV R2#00
MOV A MENU
MOV  ROA
LCALL EPWR
LJMP EKEY

MOV  AMENU

CJNE A #00EKES
"CLR P25

LIMP EKEY

MOV AMENU
CINE A #00,EKES
SETB P25

LJMP EKEY

: Write HR

; Menu

: MN XX Address

; HR=R1, R2=MN

: Key 5 On Load

; Key 6 Off Load

MOV AMENU
CIJNE A #00DIP3
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DIP1L:

MOV A#080H
LCALL LCDX

MOV  RO#85H
LCALL RTRD
MOV  HOURA
LCALL DTXX

MOV A#Y
LCALL WRCH

MOV  RO#83H
LCALL RTRD
MOV ~ MINT A
LCALL DTXX

MOV AW
LCALL WRCH

MOV  RO#81H
LCALL RTRD
MOV SECCA
LCALL DTXX

MOV A#0COH
LCALL LCDX

JB P2.5DIP2

MOV  DPTR#DACT
LCALL LCD2

RET

: LCD Address

: Hour

: Min

. Sec

: LCD Address
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DIP2:

DIP3;

DiP4:

MOV
LCALL
RET

MOV
LCALL

MOV
LCALL
MOV
LCALL

MOV
MOV
LCALL
LCALL

MOV
LCAIL

MOV
JNB
MOV
LCALL
MOV
LCALL
MOV
LCALL
LIMP

DPTR#DCLR
LCD2

A #080H
LCDX

ART
WRCH
A#-
WRCH

AMENU
RO,A
HTBC
DTXX

A'#I '
WRCH

AMENU
ACC.0,DIP5
AFA
WRCH
A#C
WRCH
A#T
WRCH
DIP6

: Timer Menu

. Active
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DIP5: MOV
LCALL
MOV
LCALL
MOV
LCALL
LIMP

DIP6: MOV
LCALL

MOV
LCALL
MOV
LCALL
MOV
LCALL

MOV
MOV
LCALL
MOV

CJNE
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV

A#C
WRCH
A#L
WRCH
A#R
WRCH

DIP6

A#OCOH
LCDX

A#
WRCH
A
WRCH
A#
WRCH

A MENU
RC,A
EPRD
AR1

A #0FFH,DIP7
A#-

WRCH

A

WRCH

AW

WRCH

A#-

: Clear

; LCD Address

: Not Use
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LCALL WRCH

MOV A#-
LCALL WRCH
RET

DIP7: MOV~ AMENU
MOV  ROA
LCALL EPRD
MOV  ARI
MOV  ROA
LCALL HTBC
LCALL DTXX

MOV A#Y
LCAIL WRCH

MOV  AR2
MOV  ROA
LCALL HTBC
LCALL DTXX

RET

DTXX: MOV  BUFFA
SWAP A
ANL  A#00001111B
ORI,  A#00110000B
LCALL WRCH
MOV ABUFF
ANL  A#00001111B
ORL.  A#00110000B

- 10 XXX

1 XXX
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LCALL WRCH
RET

;> Control Load ----------------mmmmmmmmmeme -

CONT: NOP

MOV  R3#01 ; Start
CTON: MOV  AR3

MOV  B#02

MUL AB

DEC A

MOV ROA

LCALL EPRD

MOV  ARI : HR

XRL AHOUR

JNZ  ENON

MOV  AR2 : MN

XRL AMINT

JNZ  ENON

CLR P25 : On Load

ENON: INC R3

MOV R3#01 ; Start
CTOF: MOV  AR3
MOV  B#12




MUL AB

MOV  ROA

LCALL EPRD

MOV ARI ; HR
XRL AHOUR

JNZ  ENOF

MOV  AR2 ; MIN
XRL AMINT

JNZ  ENOF

SETB P25 ; Off Load

ENOF: INC R3

ECON: NOP
RET

---> Read Data from RTC DS1302 —

---> Initial RTC DS1302

INRT: MOV  RO#BEH . Write Protect
MOV R1,#00H . Protect OFF
LCALL RTWR
MOV RO #81H : Read Second
LCALL RTRD

CLR ACC7 : Clock Halt Flag
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RTRD:

RTRO:

RTR1:

MOV R1A
MOV RO#80H
LCALL RTWR
MOV  RO#8EH
MOV  R1#80H
LCALL RTWR
RET

CLR RTCS
CLR RTCK
SETB RTIO
MOV  ARO
MOV RO#08
LCALL RTDL
SETB RTCS
LCALL RTDL

RRC A

MOV  RTIOCC
LCALL RTCL

DJNZ  RORTRO

SETB RTIO

MOV RO#08

MOV ARl
MOV CRTIO

RRC A

LCALL RTCL

DIJNZ RORTR1
MOV ROA
CLR RTCS

0?7

; Write Second

: Write Protect

. Protect ON

. Reset Chip
: Clear Clock

; Pull Up I/O

: Command Byte

; Enable Chip

; Data to I/O RTC Port

: End of Byte

; Data Byte
: Data from IYO RTC Port

- End of Byte
. Data Qutput in RO
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RET

;> Unlock/Lock in Write Data Mode

RTWL: MOV  BUFFRO

MOV  LATCRI1
MOV RO#8EH
MOV Ri#00H

LCALL RTWR

MOV ROBUFF
MOV  R1,LATC
LCALL RTWR

MOV  RO#8EH

MOV R1#8CH

LCALL RTWR

RET

---> Write Data to RTC

RTWR: CLR RTCS

CLR RTCK
SETB RTIO
MOV ARO
MOV RO#08
LCALL RTDL
SETB  RTCS
LCALL RTDL

RTWO: RRC A
MOV RTIOC

: Write Protect

; Protect OFF

: Recover Add

: Recover Data

; Write Protect
: Protect ON

: Reset Chip

: Clear Clock
; Pull Up /O
; Command Byte

: Enable Chip

: Command to YO RTC Port




87

LCALL RTCL
DJNZ RORTWO ; End of Byte
MOV ARl
MOV RO#08
RTW1: RRC A - Data to IO RCT Port
MOV  RTIOC
LCALL RTCL
DJNZ RORTW1 ; End of Byte
CLR RTCS
RET

----> Clock for RTC ------mmmmmmmmmmmm e ee .

RTCL: LCALL RTDL
SETB RTCK
LCALL RTDL
CLR RTCK
LCALL RTDL
RET

;---> EEPROM 93C46 Activity --------

;---> Initial EEPROM 93C46

RO = ADD

Rl =Datal

R2 = Data 2

R7 = Delay
; BUFF
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INEP: CLR

EPEN: MOV

EPDS: MOV

EPCS EQU P23
EPCK EQU P22

EQU P21

EPDO EQU P20

EPCK

CLR  EPCS
SETB EPDI
SETB EPDO
LCALL EPDL
LCALL EPEN
LCALL EPDL
MOV RO#00
LCALL EPRD
RET

A #00110000B
LCALL EPLD
CLR EPCS
CLR  EPCK
LCALL EPDL
RET

A #00000000B
LCALL EPLD
LCALL EPDL
CLR  EPCS
CLR EPCK
RET

EPRD: MOV  ARO

; Pin 1 Chip Select

: Pin 2 Serial Clock
, Pin 3 Data IN

; Pin 4 Data OUT

; Clock
: Chip Select

: Enable to Read & Write

: Read ( Don't Care }

: Enable Chip

; Joi Add

; Disable Chip

: Read ADD
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ANL  A#00111111B
ORL A #10000000B

LCALL EPLD
LCALL EPDL
LCAIL EPRX
MOV  R1A
LCALL EPRX
MOV R2A
CLR  EPCS
CLR  EPCK
RET

EPWR: MOV  ARO
ANL  A#00111111B
ORL  A#31000000B
LCALL EPLD
LCALL EPDL
MOV ARl
LCALL EPTX
MOV  AR2
LCALL EPTX
LCALL EPBS
CILR EPCS
CIR EPCK
RET

EPER: MOV~ ARO
ANL  A#030111111B
ORL  A#11000000B
LCALL EPLD
LCALL EPDL

- Joi Add

;Data 1

: Data 2

: Write ADD

; Joi Add

: Data 1

; Data 2

: Check Status

: Erase ADD
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LCALL
CLR
CLR
RET

EFEW: MOV
LCALL
MOV
MOV

MOV
LCALL
LCALL
MOV
MOV
LCALL

LCALL
RET

EPLD: SETB
LCALL
SETB
LCALL
LCALL
LCALL
LCALL
RET

EPEX: MOV

EPBS
EPCS
EPCK

BUFF,RO
EPEN
A BUFF
ROA

BUFF,RO
EPER
EPDL

A BUFF
RO A
EPWR

EPDS

EPDI
EPDL
EPCS
EPDL
EPCL
EPTX
EPDL

RO #08

RX00: LCALL EPCL

: Enable

; Erase & Write One Stop

; Joi Add

: Disable

: SILA Bug
; Command Byte

; RX from 93C46
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LCALL EPDL ; Joi Add
MOV  CEPDO

RLC A

DJNZ RO,RX00

RET

EPTX: MOV  RO#08 T to 93046
TX00. RLC A

MOV  EPDIC

LCALL EPDL

LCAILL EPCL

DJNZ RO,TX00

RET

EPBS: CLR EPCS ; Check Chip Busy
LCALL EPDL
SETB EPCS
LCALL EPDL
LCALL EPDL
LCALL EPDL

EPB1: SETB EPDO
JNB  EPDOEPB1

CLR  EPCS ;A
LCALL EPDL
RET

EPCL: LCALL EPDL
SETB EPCK : Clock Pluse
LCALL EPDL
CLR EPCK
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LCAIL
RET

EPDL: MOV

EPDL

R7.#50

DINZ R7%

RET

> LCD Activity -

INLD: CIR
MOV
LCALL
MOV
LCALL
MOV
LCALL
LCALL
LCALL

MOV
LCALL
LCAIL

MOV
LCALL
LCALL

MOV
LCALL
LCALL

LCRS

LCDP #00111000B

WRT

LCDP #00001100B

WRT

LCDP #00000001B

WRT
HLAY
HLAY

DPTR #LGO1
LCDO
HHLY

DPTR #NAM1
LCBO
HHLY

DPTR #NAM2
LCDO
HHLY

; Initial LCD
; 8 Bit 1/16 Duty

; Display On

; Clear Display

; Delay

; Display Logo

: Display Logo

: Display Logo
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MOV
LCALL
LCALL

MOV
LCALL
LCALL

MOV
LCALL
LCALL
RET

LCDO: MOV
CLR
LCALL
LCALL
MOV
CLR
LCALL
LCALL
RET

LCD1: MOV
CLR
LCALL
LCALL
RET

LCD2: MOV

DPTR#NAM3
LCDO
HHLY

DPTR #NAM4
LCDO
HHLY

DPTR #NAMS
LCDO
HHLY

LCDP #80H

LCRS

WRT

WDAT

LCDP #0C0H
LCRS

WRT

WDAT

LCDP #80H
LCRS
WRT
WDAT

LCDP #0C0H

; Display Logo

; Display Logo

; Display Logo
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CLR LCRS
LCALL WRT
LCALL WDAT
RET

LCDX: MOV  LCDPA

CLR ICRS
LCALL WRT
RET

WDAT: MOV  RO#08
WDT1: MOV A#00
MOVC A @A+DPTR
MOV  LCDPA
SETB LCRS
LCALL WRT
INC DPIR
DJNZ ROWDT1
MOV  LCDP#0FFH
RET

WR3B: MOV R1.#03
WR31: MOV ARO
MOVC A @A+DPTR
MOV  LCDPA
SETB LCRS
LCALL WRT
INC DPTR
DIJNZ R1,WR31
RET
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WRBT: MOVC A @A+DPTR

WRCH: MOV  LCDPA
SETB LCRS
LCALL WRT
RET

WRT: CLR LCEN
MOV R7#00
DINZ R7$
SETB LCEN
MOV R7#00
DINZ R7$
RET

--->  Convert BCD to HEX

BTHC: MOV  ARO . BCD from RO
SWAP A
ANL  A#00001111B
MOV  B#06
MUL AB ;10 Digit * 6
MOV  R1.A
CLR C
MOV  ARD
SUBBE ARl
MOV  ROA . HEX Data in RO
RET

:---> Convert HEX to BCD —
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HTBC: MOV  ARQ
MOV RO#00
MOV R1#00

HB41: JZ HB43
DEC A
INC RO
CJNE RO#10 HB42
MOV RO #00
INC R1
CJNE R1#10,HB42
MOV R1,#00

HB42: LJMP HB41

HB43: MOV ARl
SWAP A
ORL ARO
MOV R1A
RET

RTDL: MOV  R7#10
DINZ R7$
RET

DLAY. MOV  R7#50

DINZ R79$
RET

HLAY: MOV  R7#00
DIJNZ R7$
RET

HHLY: MOV  RE#05

: HEX from RO

: Check Data(A) =0

; Digit 0

- Digit 1

; BCD Data in R1
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HLO1:

DINZ
DJINZ
DJNZ
RET

LGO1: DB
LGO2: DB
LGO3: DB
NAMI1: DB
NAM?2: DB
NAM3: DB
NAM4: DB
NAMS5: DB
DACT: DB
DCLR: DB
END

MOV
HLO2: MOV

R6,#200

R7 #250
R7.$
R6,HL02
R5,HLO1

< T-06 > V1.2

[ '

< T-06 > V1.2

' —-<ACT>'
' «-<CLR>'
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