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ABSTRACT

This thesis presents multipurpese board that is controlled by MCS No. uPSD321X
To control, the controller has to choose either driving system consised on the hoard. The
driving systems on the board are 2 Suwvo Motors. The multipurpose board is rerduced
power by relay switch and it has 16 keysboard. By connecting information through series
port, RS 232 is used for decoding the signal from 24 channel input sensor. The board is
controlled by module wireless remote control at 24 GHZ and by wire remote control,
however the controller has to choose either of them. The multipurpose board can be

connected to the robot to control motor and sensor of the robot.
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B3/ PN 27 [T
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a1ef 2.2 MeaBeevasndyn i whautaamenas) Tu uPSD321X

Port Pin Signal Pin No. In/Out Function
Name Basic Alternate
P44 PWM1 25 o General I/O Port Pin 8bit Pulse  Wicth
Modulation Outputl
P45 PWM2 23 /O General I/0 Port Pin 8bhit Pulse  Wicth
Modulation Qutput, 2
P46 PWM3 19 Vo General /O Port Pin 8-hit Pulse Wicth
Modulation Qutput 3
P47 PWM4 18 /o General I/0 Port Pin Programable B-hit Pulse
Wicth Modulaticn
Cutput4
FUP 8 /O Pull-Up resister required 2k
Chm for 3v.device
AREF 70 0 Reference Voltage Input
for ADC
RD- 65 0 READ signal extemal bus
WR- 62 0 WRITE signal,extemal bus
PSEN- 63 0 PSEN signal.extemal bus
ALE- 4 8] Address Latch  signal,
extemnal bus
RESET- 68 I Active low RESET input
XTALY- 48 I Oscillator input pin for
system clock
XTAL2 49 0 Oscillator output pin for
system clock
PAO 35 o General 1/O Port Pin 1PLD Macro-cell
PAY 34 O General /O Port Pin outputs
PA2 32 vo General /O Port Pin 2.PLD input
PA3 28 /O | General YO Port Pin 3 Latched Address
PA4 2 VO | General VO Port Pin Out(A0-A7)
PAS 24 VO | General VO Port Pin 4.Peripheral /O Made
PAB 22 /0 General /O Port Pin
PA7 21 0] (General /0 Port Pin
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mefl 2.2 (de) TeasduRraIn g mwRhimYaenehe  uPSDA21X

Port Pin Signal Pin No. In/Out Function
Name Basic Alternate
PO.0 ADO 36 /'O Extemal bus Multiplexed
Address/Data busA1/D1
P01 AD1 373 /O Multiplexed Address/Data
busA1/D1
P0.2 AD2 3B o Multiplexed Address/Data
busA1/D1n
P0.3 AD3 39 /O Multiplexed Address/Data
busAl/D1
P0.4 AD4 41 o Multiplexed Address/Data
busA1/D1
POb ADb 43 o Multiplexed Address/Data
busA1/D1
P06 ADS 45 /O Multiplexed Address/Data
busA1/D1
P07 AD7 47 ile; Multiplexed Address/Data
busA1/D1
P10 T2 b2 /o General I/O Port Pin Timmer 2 Trigger
P11 T2EX b4 re; General /O Port Pin Timer 2 Trigger
Pz RxD2 b6 /0 General /O Port Pin 2nd UART Receive
P13 TxD2 58 j7je] General IO Port Pin 2nd UART Transmit
P14 ADCO 59 o (General 1/O Port Pin ADC Channel 0 input
Pib ADC1 60 O General I/C Port Pin ADC Channel 1 input
P16 ADC2 61 o General /O Port Pin ADC Channel 2 input
P17 ADC3 64 /o General /O Port Pin ADC Channel 3 input
P20 AB 51 G External bus Address A8
P21 Al B3 Extemnal bus Address A9
| Al10 bb External bus Address A10
p2.3 All b7 External bus Address A1l
P30 RxD1 75 o General /O Port Pin UART Receive
P31 TxD1 77 /o General I/0 Port Pin UART Transmit
P32 INTO 79 I/O General I/C Port Pin Interrupt 1 input/timerl
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maefl 2.2 () TeatBeTaNdynvRhimahauaaehan T uPSD321X

Port Pin Signal Pin No. In/Qut Function
Nams Basic Alternate

P33 INT1 2 /o General 1/O Port Pin Interrupt 1 input/timerl
gate control

P34 T0 40 o General I/O Port Pin Counter 0 input

P35 T1 42 /O General I/O Port Pin Counter 1 input

P3.6 SDA1 44 /O | General VO Port Pin I'C Bus serial data /O

P3.7 SCL1 46 /O | General VO Port Pin I'C Bus clock /O

P40 33 o General IYO Port Pin

P41 31 o General /O Part Pin

P42 30 o General /O Port Pin

P43 PWMOD 27 /O General /O Port Pin 8-bit Pulse Width
Modulation output 0

PCO TMS 20 I JTAG pin 1.PLD Macro-cell

PC1 TCK 16 I outputs

PC2 Virgy 15 /o General /O port pin 2.PLD inputs

PC3 TSTAT 14 o General IO port. pin 3.5RAM stand by

PC4 TERR 9 o General VO port pin voltage input (V)

PCb TDI 7 1 JTAG pin 4.5RAM battery-on

PCH TDO 6 O | JTAG pin indicator (PC4)

PC7 5 IO | General O port pin S.JTAG pins are
dedicated pins

PD1 CLKIN 3 o General /O Port Pin 1.PLD /O
2.Clock input to PLD
and APD

FD2 CsI 1 /o General I/O port pin 1.PLD YO
2.Chip select to PSD
Module

Vee 12

Vee b0

GND 13

GND 29

GND 69
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gnefl 2.2 {0) TeauBuevend g MM autasneen Tu uPSD321X

Port Pin Signal Pin No. In/Out Function
Name Basic Alternate
NC 10
NC 1
NC 17
NC 71
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KYL uPSD321X

Flash Programmable System Devices
with 8032 Microcontroller Core and 16Kbit SRAM

FEATURES SUMMARY

® The uPSD321X Devices combine a Flash PSD Figure 1. 52-lead, Thin, Quad, Flat Package
architecture with an 8032 microcontroller core.

The yPSD321X Devices of Flash PSDs feature
dual banks of Flash memory, SRAM, general
purpose /O and programmable logic, supervi-
sory functions and access via 1°C, ADC and
PWM channels, and an on-board 8032 micro-
controller core, with two UARTS, three 16-hit
Timer/Counters and two External Interrupis. As
with other Flash PSD families, the yPSD321X
Devices are also in-system programmabte (ISP)
via a JTAG ISP interface.

m Large 2KByte SRAM with battery back-up TQFP52 (T)
option

m Dual bank Flash memories
— 64KByte main Flash memory
— 16KByte secondary Flash memory

= Content Security Figure 2. 80-lead, Thin, Quad, Flat Package
— Block access to Flash memory

m Programmable Decode PLD for flexible address
mapping of all memories within 8032 space.

High-speed clock standard 8032 core (12-cycle)
12C interface for peripheral connections

5 Pulse Width Modulator (PWM) channels
Analog-to-Digital Converter (ADC)

Six 1/O ports with up to 50 /O pins

3000 gate PLD with 16 macroceils
Supervisor functions with Watchdog Timer
in-System Programming (ISP) via JTAG
Zero-Power Technology

Singte Supply Voltage

— 4 5t0 55V

TQFP80 (U}
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HPSD321X

Figure 4. TQFPB0 Connections
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Table 2. 80-Pin Package Pin Description

PortPin | 39" | Pin No. | Insout — Function

_ asic Alternate
P0.0 ADO 36 o Ellﬂl‘ati::r;:;sdusAddresleata bus A1/D1
PO.1 AD1 3r 1o Multiplexed Address/Data bus ADO
FO.2 AD2 38 YO | Multiplexed Address/Data bus A2/D2
P0.3 AD3 ag HO Multiplexed Address/Data bus A3/D3
P0.4 AD4 41 e} Multiplexed Address/Data bus A4/D4
P0.5 ADS 43 O | Multiplexed Address/Data bus A5/DS
P0.6 AD8 45 o] Multiplexed Address/Data bus A6/D6G
P0.7 AD7 47 1o Multiplexed Address/Data bus A7/D7
P1.0 T2 52 o General /O port pin Timer 2 Count input
P1.1 T2EX 54 [i(®] Genaral /0 port pin Timer 2 Trigger input
P1.2 RxD2 56 YO General IO port pin 2nd UART Receive
P1.3 Txb2 58 s} General I/O port pin 2nd UART Transmit
P14 ADCO 59 o General YO port pin ADC Channel 0 input
P1.5 ADCA 60 e} General /O port pin ADC Channel 1 input
P1.6 ADC2 81 0 General /O port pin ADC Channel 2 input
P1.7 ADC3 64 o General YO port pin ADC Channel 3 input
P2.0 Ag 51 0 External Bus, Address A8
p2.1 A9 53 0 External Bus, Address A9
p2.2 A10 55 O External Bus, Address A10
P2.3 A1 57 o] External Bus, Address A11
P3.0 RxD1 75 FC | General I/O port pin UART Receive
P3.1 TxD1 77 I{e} General I/O port pin UART Transmit
Pa.2 NTo | 7o 1o | General 1O port pin L’;‘ﬂr’;p‘ 0 input / timer0 gate
P33 INT1 2 10 | General 11O port pin nterupt Tinput/timer? gate
P3.4 TO 40 /O General /O port pin Counter @ input
P3.5 T 42 |I{®] General 1/O port pin Counter 1 input
P3.6 SDA1 44 WO | General VO port pin I2C Bus serial data 1O
P3.7 SCL? 45 110 | General O port pin I*C Bus clock /0
P4.0 33 o General IfO port pin
P4.1 x| fe] General /O port pin
P4.2 o Vo General /O port pin
Pas | Pwmo | 27 WO | General O port pin 2;’:23‘8’53 Width Modulation

57

131155
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pPSD321X
PortPin | 39" | pin No. [ Insout _ Functien
Basic Alternate
P4.4 PWM1 | 25 W0 | General IO port pin gj:gu'ﬁ'“ Width Modulation
Pas | pwmz | 23 0 | General HO port pin g;t:gu'?i,'se Width Modulation
P46 | PWM3 | 19 | UO |General VO port pin e iah Modulation
P47 pwMa | 18 VO | General O port pin r:r:(?;fa"t‘::g:ﬁ:ﬂ Pulse Width
PUP |8 | U0 | T s for SV devies)
AVREF 70 0 Refarence Valtage input for ADC
Rb_ 65 o} READ signal, external bus
WR_ 62 0 WRITE signal, external bus
PSEN_ 63 O | PSEN signal, external bus
ALE 4 0 Address Latch signal, external bus
RESET_| &8 i Active low RESET input
XTAL1 48 | Oscillator input pin for system clack
XTAL2 49 8] Oscillator cutput pin for system clock
PAD 35 o General /O port pin
PA1 M [Il8] General [/O port pin
PAZ 32 10 General I/O port pin
PA3 28 | 1O |General /O port pin 3 PLD e cet ouputs
PAG 28 Vo General HO port pin 3. Latt;hed Address Qut {AD-A7}
4. Peripheral /O Made
PAS 24 [l{e] General YO port pin
PAE 22 11O General /O port pin
PA7 21 f{e] General /O port pin
PBO 80 o General I/0 port pin
PB1 7B HO General /O port pin
PE2 78 WO~ | General O port pin
PB3 74 VO | General O port pin 1. PLD Macro-cell outputs
2. PLD inputs
PB4 73 ¥O | General IfO port pin 3. Latched Address Qut (AD-AT)
PB5 72 YO General /O port pin
PB& a7 e} General YO port pin
PB7 66 1] General YO port pin
14/155 EI-
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PortPin | S19Ma! | i o, | InjOut : Function
Basic Alternate
PCO TMS 20 | JTAG pin
PC1 TCK 16 | JTAG pin
PC2 Vstey | 15 WO | General /0 port pin ;; gtg mgﬁg'ce" outputs
PC3 TSTAT 14 Ifo Genaral YO port pin 3. SRAM stand by voltage input
PC4 TERR g 1ol General O port pin 4. (svgla) baftery-on  indicator
PCS5 TDI 7 L JTAG pin 5. (JEI.'S«?E) pins are dedicated pins
PC6 TDO 6 - 0 JTAG pin
PC7 5 WO General /O port pin
PD1 CLKIN | 3 O | General 110 port pin D gput 0 PLD and APD
PD2 cs 1 ¥0 | General /0 port pin ;: Zhﬁ) zg’lect & PSD Moduie
Vee 12
Vee 50
GND 13
GND 29
GND 69
NC 10
NC 11
NC 17
NC 71

52 PIN PACKAGE IO PORT

The 52-pin package members of the yPSD321X

Devices have the same port pins as those of the

80-pin package except:

m Port 0 (P0.0-PC.7, external address/data bus
ADO-AD?)

m Port 2 {P2.0-P2.3, external address bus AB-
A1)

3

m Port A (PAO-PAT)
m Port D {FD2}
m Bus control signal (RD,WR,FPSEN,ALE}

Pin 5 requires a pull-up resistor {2k for 3V de-
vices, 7.5k€ for 5V devices) for ali devices.

15/165
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HPSD321X

ARCHITECTURE OVERVIEW
Memory Organization

The pPSD321X Devices’s standard 8032 Core
has separate 64KB address spaces for Program
memory and Data Memory. Program memory is
where the B032 executes instructions from. Data
memoery is used to hold data variables. Flash
memaory can be mapped in either program or data
space. The Flash memory consists of twe flash
memoery blocks: the main Flash (512Kbit) and the
Secondary Flash {128Kbit). Except during fiash
memaory programming or update, Flash memaory
can only be read, nat written 0. A Page Register
is used to access memory beyand the 64K bytes

Figure 5. Memory Map and Address Space

address space, Refer to the PSD Medule for de-
tails an mapping of the Flash memory.

The BO32 core has two types of data memory {in-
ternal and external} that can be read and written.
The intemal SRAM consists of 256 bytes, and in-
cludes the stack area.

The SFR (Special Function Registers} occupies
the upper 128 bytes of the internal SRAM, the reg-
isters can be accessed by Direct addressing only.
Anaother 2K bytes resides in the PSD Module that
can be mapped to any address space defined by
the user.

MAIN
FLASH
EXT. RAM
INT. RAM  SFR
FF
SECONDARY
FLASH Indirect Direct
64KB laddressing 3 Jaddressing 2KB
i
16KB indirect
ar
Direct
IAddressing
0
] | [ i |
Flash Memory Space internal RAM Space External RAM Space
(256 Bytes} {MOVX)
AlQ7425
Registers Figure 6. 8032 MCU Registers
The 8032 has several registers; these are the Pro-
gram Counter (PC), Accumulator (A), B Register Accumulatar
(B), the Stack Painter (SP), the Program Status B Register
Word (PSW), General purpose registers {(RQ to Stack Pointer
R7), and DPTR (Data Pointer register).
{ PCH | pCL | Program Counter
Program Status Word
General Purpose
Register (Hankd-3)
[DPTR(DPH} ] DPTR(DPL}] Data Pointer Register
AlDGE36

16/155
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uPSD321X

Figure 14. State Sequence i pPSD321X Devices

{ATALE) 2
‘- Resd cpcode ‘_ discarc { ﬂpﬁu@dé
219 %2 o] 54 | B8 [ &4
a. +8yte, 1-Uycle Instrection, 2., INC A
Resd 2ng Read next
4— Read cpoode ‘_ Eyta g SPede
By =2 8% & B8 =i
o, Z-Byte, -Cyche instrusdicn, a.g. ADD A. adrs
Read rmyt Rieczd mext Read next R st
; cpaode wrad nd opeode and anodo
iy Riead cpoote dscant Frorie and § dseord '
5% a2 83 | 5 55 58 51 &2 fiad o4 25 | A
. 3-Byte, 2-Tyole nstruziion, e.g. NG OFTR
Read nex Mo Felsh Ko Feich: Read nent
mead i 1 end |
Wwi?mdﬁ cptade and Ne ALE opresde
; PR { discard B {
5t 52 =2 o4 &5 55 5 52 | =3 34 a5 B
. 1-Byie, F-Cysie MOV fpstruction Addr | Data ]
|
¥

Lpoass Externai Memory

FEXZ

3

261155




73

uPSD321X

HPSD3200 HARDWARE DESCRIPTION

The pPSD321X Devices has a modular architec-
ture with two main functional modules: the MCU
Module and the PSD Module, The MCU Module
consists of a standard 8032 core, peripherals and
other system supporting functions. The PSD Mod-
ule provides configurabie Program and Data mem-
ories to the 8032 CPU core. In addition, it has its
own set of YO ports and a PLD with 16 macroceils
for general logic implementation. Ports A,B,C, and
D are general purpose programmable /O ports

that have a port architecture which is different from
Ports 0-4 in the MCU Medule.

The PSD Module communicates with the CPU
Core through the internal address, data bus (AO-
A15, DO-D7) and control signals {(RD_, WR_,
PSEN_, ALE, RESET_). The user defines the De-
coding PLD in the PSDsoft Development Tool and
can map the resources in the PSD Module to any
program or data address space.

Figure 15. pPSD321X Devices Functional Modules
|

3

¥
[ Port3 | “Port 1

[ soszcoe |1 ¢ ||[,
=7 Channel
[2uarrs | | 20mere J][Ree”

[Interrupt | {256 Byte SRAM

P";"M Reset Logic
LVD & WDT
Channets

MCU MODULE

AD-A15 ] '
RD,PSEN Do-D7
WRALE
PSD MODULE 3
. 128Kb
Page Register 512Kb 16Kb Bus
Decrde PLD Main Flash | | Secondary (1 gpap ntarface

JTAG ISP

CPLD - 16 MACROCELLS

VGC, GND,
XTAL

AlOT426
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MCU MODULE DISCRIPTION

This section provides a detail description of the
MCU Module system functions and Peripherals,
including:

— Speciat Function Registers
Timers/Counter

interrupts

- PWM

Supervisory Function (LVD and Watchdog)
USART

Power Saving Modes

1°C Bus

On-chip Oscillator

- ADC

I/O Poris

Table 15. SFR Memory Map

Special Function Registers

A map of the on-chip memory area called the Spe-
cial Function Register (SFR} space is shown in Ta-
ble 15.

Note: In the SFRs not all of the addresses are oc-
cupied. Unoccupied addresses are not implement-
ed on the chip. READ accesses to these
addresses will in general return random data, and
WRITE accesses will have no effect. User soft-
ware should write '0s' to these unimpiemented lo-
cations.

F8 FF
Fo B! F7
EB EF
EO Acc! E7
D8 S2CON | S2STA | S2DAT | S2ADR DF
Do psw! o7
(o]} T2cONT | T2MOD | RCAP2L | RCAPZH TL2 TH2 CF
Co P41 C7
Ba tP1 BF
BO psl PSCLOL | PSCLOH | PsCL1L | PSCLIH IPA B7
AB E' PWM4P | PwiMaw WDKEY AF
AD p2! | PWMCON| PWMO | PWM1 | PWM2 | PWM3 | WDRST IEA A7
98 SCON SBUF SCON2 | SBUF2 9F
90 P1! P1SFS P3SFS | P4SFS | AsCL ADAT ACON 97
88 TCON' | TMOD TLO L1 THO TH1 BF
80 Pa? 5P DPL DPH PCON 87

Note: 1. Register can be bil addressing

[77 311155
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pPSD3I21X
Table 16. List of ali SFR
$FR el Bit Register Name Reset|
Reg Nam Comments
Addr 7 6 5 4 3 2 1 g |Vale
eg | oo FF | PortC
81| &P 97 | SackPr
B2 DPL 00 [Data Plir Low
83 | pPH 50 |Dats Pir High
87 | PCON | SMCD | SMOD! |LVREN [ADSFINT| RCLK1 | TCLKY | PD | IDLE | 0C | SowerCil
; - ' . Timet § Crdr
sa | teow | TR TRt | TFo | TRO | iEd M Ee | o | opg | e
- . ; Timer # Onir
g3 T™OD | Gate | oT | W M0 | Gate | ©T | M1 Mo | oo L el
BA TLG 0G| Timer 0 Low
8B TLt _ 00 | Timer 1 Low
&C THD 0C | Themer O High
a0 | THH o0 |Timer 1 High
a | P FF | Portd
_ Port 1 Select
a1 | PigFs | PiS7 | 186 | P1S5 | P4 0 | Rogiter
_ | Port 3 Select
93 | PasFs | F3s7 | Pass 0 | ogmter
9 | PASFS | PaST | Pese | Pass | Pass | P4s3 | Pes2 | Past | Pasp | oo Pﬁg*‘.sa‘m
enister
Bbit
a5 | ABCL ’ OC  {Prescaler for
ADC clock
9% | ADAT | ADAT? | ADATS |ADATS | ADAT4 | ACAT3 | ADATZ | ADATY | AoaT | 00 Ag;;gﬁf
] _ _ _ ADC Control
o7 | Acow ADEN ADSY | ADSD | ADST | ADSF | oo 37O
_ Seriat Cantrol
3] scoN | swa | sMmt | swe | REN | TBE® | RBS | T RO |00 [ e ier
93 | SBUF 00 | Berial Buffer
_ - 2nd UART
Gh | SCON2 | SMO | SMY | Sv2 | REN | ™8 | RBE | T R |00 | e
2ad UART
98 | SBUR2 w Serial Bufter
s | 2 FF | FPor2
At |PWMCON| PWML | PWMP | PWME| CFG4 | CFGA | cF62 | cFa1 | cFeo | oo P‘*%ggg‘“
PG
A2 1 PO 00 | Dutput Duty
Coycle

32155 ‘ﬁ




76

uPSDI21X
- Bit Register Name
SFR| o Name Rew Resell oomments
Adkdr 7 6 5 n 3 2 1 g (vaue
PAMI
a3 | Pt 96 | Output Duly
Cyrle
PAM2
A | PWM2 00 | Cutput Cuty
Cytle
CerE)
A5 | PaA2 D0 ] Dutpat Duty
Cycle
. | watch Dog
AB | WORST 0 | " Reset
interrupt
ar | EA ES2 EFC 08 | Enaie (2nd)
. infarrust
- ] T 3 e
a8l IE EA ET2 | €S | ETt | EX1 | EW | £x¢ [0 | MR
49
. PWM 4
AA | PAMEP or | oM
: PWM 4 Puise
AB | PWMAW oo [PWMER
) ‘Watch Dog
AE | ‘WDKEY 0 oy Fogster
B0l P3 FF | Port2
1 e o | Prescaler o
Bt | PsCLOL 00 |
s , Prescaler
B2 | PSCLOK )
00 1 uign (a-uaty
, Prestdler §
B3 | PSCLAL 00 || et
. Prescaler 1
B4 | PSCLIH o | oo
) ) interrupt
BT | A PE2 e2c 9C \prigriry (ndy
. _ . interrupt
BE| P2 | Pe | P71 | Pxt | PT0 | exe | oo | BETME
co| Pa FF | New Fort2
ca| T2con | TR2 | ExF2 | Rewk | Tok {exenz| TR2 | o2 |comz| oo zﬂiij
. Timer 2
ca | Tzmo0 DCEN | 00 | paode
Timer 2
RCAP2L 00 | Reload low
X ' ‘ Tirer 2
8 | RCAP2H 0 | Retoad High
<73 33155
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Table 17. PSC Module Register Address Offset
CSioP Bit Ragister Name Reset
Addr | Register Name - Value C omanents
Cffget T ] 5 4 3 2 1 1]
o Data In {Pert Ad Reads Port pins as input
o Conirok (Port Aj Caonfigure pin Detween 40 or Aﬂg’fess Dt Raode. Bit =0 selects i 0
o4 Ciata Cut {Port A) Latched data for cutow fo Fort gins, ¥O Output Mode ot
26 | Chrechon (Port A) Configures Port pin as inpldt of cutput. Bit = 0 selects input HH
" ' Configures Porl pin hetween CMGS, Open Drain o Slew rate. Bt '
i+ Drive (Port Al -0 s CMOS H
ga | 'PputMacroceld Reads latched value on input Macroceis
{Port A}
ac Enable Owm Reads the status of the cutpat enable control to the Port pin driver,
{Port A} Bit = Cindicates piris ininput mode.
g1 | DatainiFortiB) '
o3 Canyct (Fort B} 06
05 | Oatn Owt fPart B) 1
a7 | Brecton (Port B) oo
09 Dyive {(For B) o0
‘ input Macrocel
e iPort B)
Enable Out
W Port B
1Q J&ta in{Pot C)
12 | Dafa Ot Pert O 00
14 Cirection {Part C} {0
16 hrive (Part C} HA
18 fnpat Macroced
{Port €3
Enaie Ot
A {Purt C)
1* | Dats iniPortD} . * . . + « aﬁiﬂgﬁd
13 |Data Out(PortDy| * . . | . . Cply B 1 and
15 Direction {Pf.lﬁ 0 M * % * * + ﬂ;;ﬂeﬁ 1and
17 | Drive (Fort Dy * . d . : * 00 “??;i*'iéé‘ﬁd
15 Enable Out N . . . . . Only B4t 4 and
{Fet 2 are used
20 Custput
Macracels AR

4
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POWER-SAVING MODE
Twao software selectable modes of reduced power
consumplian ate implemented.
ldle Mode
The following Functions are Switched 0ff.
- CPU {Halted}
The following Fenction Remain Active During Idle
Mode.
External internapis
- Timerd, Timert, Timer2

Note: Inferrupt or RESET terminates the idie
Mode.

Power-Down Made

-~ Syslem Clock Halied

— VD Logic Remains Active

— SRAM contents remains unchanged

- The SFRs retain their value untl a RESET is as-
serted

Note: The only way to exit Powerdown Mode is a

— PWM Units RESET.
- USART
— 8-bit ADC
— 1°C Interface
Tabls 25. Power-Saving Mode Power Consumption

Mode AddrData Portst,3,4 PN B

idle Maintain Data Maimtain Dala Active Active
Power-doan Mainfain Data Mainiain Data Cisabia Disakbie
Power Control Register
The ldle and Power-down WModes are activated by software via the PCON register.
Table 26, Pin Status Durlag Idle and Power-down Mode
SFR| Reg Bit Register Name Reset| . _
Addri Mame 7 5 5 4 3 2 1 0 Value Comments
87 | PCON SMOD | SMOD1T | LVREN |ADSFIKNT| RCLKY | TCLKA PD IDLE 0c | Fower Cirl
Table 27. Description of the PCON Bits
Bit Symbol Function

7 SMOD | Doubfe haud data mie bit UART

€ SMCD1 | Double baud data rate hit 2nd UART

5 LVREN | LVR disable bit tactive High)

4 ADSFINT | Enable ADC infernupd

3 Rkt | Recelved chock flag (UART 2)

2 FOLKY' | Transnvt clock fiag (UART 2)

1 ] Activate Power-down Mode {High enable)

Lt D Activate idie Mode (High enatle)

Mote: 1. See the T200M repister for detalis of the fag descripiion

42155
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PORT Type and Description

Figure 17. PORT Type and Description {Part 1}

RESET i - Schonitt inpuat wilh internal puli-up
GRS compatible interface
HFC . 400ns
NFC [
YR, ARG ALE, a o
FEEN Dutput anky
X?Ait- k {Oin-chip ascitaior
HTALZ ) finechip foadbatk resisice
Fop in the power down mode
Exigmai clock irput avalsole
TMOE compatible interface
S0
o
FORTQ i) Bidieprtionsl ¥0 port
Sokeniit nput
Acdigress Dutput § Push-Pull §
CMCOE compaitie interface

BiTTEZ8
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Table 4Z. Timer/C ounter? Operating Modes
T2€0N Input Ciock
; TZROD | T2COM | P11 ,
RxCLK Remarks
TxCLK | B2 PLOT2
g 1 e G ¥ | reload upon overflow
15-bit i ¥ 1 g 1 | reicad trigger altin o)
Auto- g edge) fogaf1Z 5 M'% 4
reioad 0 g 1 1 X g8 | Down counting QR
g [} 1 1 ® 1 iUp courtding
16-kit Tinmer/Counter
5 0 L * G * | fonly up courting) on | MAx
: e -
Capture 0 ] ] ; ; i Capture (TH1.TL2) — Tosaf24
) {RCAP2H RCAP2L)
" . 1 ¥ o x Mo cverflow interrupt
Ratd Rate request (TF2) fosctt2 | A%
. al & ;
Generator ’ . 1 . 1 | | Exra extenal interrupt foscled
' C | {Tmer 2%
Off X X a x b x| Timer 2 stops — —

Mot 4 = fafiing edgs

Figure 25. Timer 2 In Capture Mode

CTZ=0 - L= THZ

n —ed g I -
T — 28 bty | 40 Sits) TF i
T2 itz = 1 ]

Tomtrol 1

TR2 —— o I—* \,
Capuze Thmar 2
<7 - INEmLpT
— RCARZL | RO&FZH
I ranssion
Celector
TIEE pin AN ot EXP2
Comtred
EXENEZ —
AESESE

3
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ANALGG-TO-DIGITAL CONVERTOR {ADC)

The analpg to digial (AD} converter aliows con-
version of an analog input io a corresponding 8-bit
digifat vaiue. The A/D module has four analog in-
puts, which are muffiplexed into one sample and
hoid. The output of the sample and hold is the in-
put into the converer, whith generates the result
via successive approximation. The analog supply
voitage is connecled to AVREF of ladder resis-
tance of A/D moduie.

The A/D meduole has two registers which are the
controb regster ACON and AJD result register
ADAT. The register ACON, shown in Table 47,
page B9, controls the operation of the A/D converi-
er medule. To use analog inputs, ¥0 is selected by
P15FS reqgister. Alsc an 8-bit prescaler ASCL d-
vides the main system clock mput down to approx-
tmately 8Mbz clock that is requited for the ADC
fogic. Appropriate values need to be loaded into
the prescaler based upon the main MCU clock fre-
guency priof 50 Lse.

The processing of conversion stads when the
Start Bd ADST is sef to "1 Afler one cycle, it is
cleared by hardware. The register ADAT conlains
the resulls of the A/D conversion. When conver-
sion is compieted, the result 15 loaded into the
ADAT the A/D Conversion Status Bit ADSF is set
o1’

Figure 35. AJU Biock Biagram

The Block diagram of the A/Q moduie is shown in
Figure 35. The A/D Status Bit ADSF is set auto-
matically when AD conversion is compieled,
deared when A/D conversion is in process.

The ASCL should be joaded with a value that re-
sults in a ciock rate of approximately GMHz for the
ADC using the following formeria:

ADC clock input = {Fosc / 2}/ (Prescaler register
vaiue +1}

Whesz Fose is the MOU clock input frequency
The conversion time for the ADC can be calculat-
ed as follows:

ADC Conversicn Time = 8 clock * Sbits * {ADC
Clock) ~= 10 67usec (at 6MHz}

ADC Interrupt

The ADSF Bii in the ACON register is set o 1’
when the AID conversion is complete. The status
bit can be driven by the MCLU!, or it can be config-
ured to- generats a falling edge interrupt when the
conversion is complete.

The ADSF interrupt is enabled by setling the ADS-
FINT Bit in the PLON register. Once the bit is set,

the external INT1 interrupt is disabled and the
ADSF interrupl takes over as INT1. INT1 must be

configured as if & is an edge inferrupt input, The
NP1 pin {p3.3} is avaifable for general O func-
tions, or Tamer! gate contrel,

Ladder
~AvrREF B Hesisior (&
Detht
onversion
tripar Camplets
AGHD — Sucoessive Imtesnapt
ACH1 — ™ . Awggigmm —
ACHZ — M
ACHI
ACON | [ ) | ADaT
i INTERNAL BuUS
AREAET

B4118E
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Table 46. ADC SFR Memory Map
B# ister Name
8-bit
85 | ASCL 03 |Prescalerfor
ADLC clock
% | ADAT | ADATT | ADATG |ADATS| ADAT4 | ADAT3 | ADAT2 | ADATY | ADATO | 0 | R o
a7 | acom ADEN ADS? | ADSO | ADST | ADSF | 0 “‘%Ce;;f;"*
Tabie 47. Description of the ACON Bits
Bit Symiol Function
TioB — Qeserved
. ADEN ADC Enatile BY O ADC shuf off and consumes no aperating curment
1. engble ADC
4 — Resarved
A3t AZSD | Anslog channel select
2.4 Channed (ACHES
3tc2 g1 Channet] (ACH1}
1.0 Channel? (ACHZ}
1,1 Channel3 (ACHZ}
] ADST ADC SfartBitt O force o zero
1 :start an ADC; after one cycle, bitis deared in '
o ADSF ADC Status 8t 0 ; /D conversion is in process
1 - A comversion §5 completed, not iy process
Table 48. ADC Clock Input
MCU Clock Frequency Prescaler Register Vajue ADC Clock
40MHz 2 8. 7dHz
I5MHz 2 BMHz
24MHz % SMHz
12MHe f SMHz

3

B8/155




83

uPSD321X

Programming Flash Memory

Flash memaory must be erased prior to baing pro-
gramymed. A byte of Flash memory is erasad to all
"g’ {FFh}, and = programmed by setling selected
bits to ‘0. The MCL may erase Fiash memory alf
at once or by-seclor, but not byte-by-byte. Howew-
er, the MCU may program Flash memory byte-bw-
byte. :

The primary ard secondary Flash memones re-
quire the MCU fo send an instruction to pregram a
byte or to erase seciors (see Table 62}

©onee the MCU issues a Flash menory Program or
Erase instruction, & must check far the s{atus bis
for completion. The embedded aigorithms that ars
invoked support several means fo provide status
o the MCU. Status may be checked using any of
three methods: Data Poffing, Data Toggle, or
Ready/Busy {FC3}

Data Polling. Polling on the Data Potiing Flag Bit
(DT ) is a method of checking whether a Program
ur Erase cycle is in progress or has completed.
Figure 42 shows the Data Polling algorithm.
When the MCU issues a Pragram instruction, the
embedded algonthm begins. The MCU then reads
the Ioecation of the byte to be programmed in Fiash
memory 1o check status. The Data Foliing Flag 82
{DGT) of this location becomes the complement of
b7 of the original data byle to be programmed. The
MCU continues to poll this focation, comparing the
Data Polling Flag Bit {207} and monitoring the Er-
ror Flag B4 {D05). '"When the Data Pofiing Flag Sit
(DQ7) maiches b7 of the criginal data, and the Er-
rar Flag Bit {005} remains ‘0, the embedded algo-
rithm is complete. if the Error Flag Bt {DQ5) 874
the RACU should tesi the Data Polling Flag Bil
{D37) again since the Data Pelling Flag Bit {DQ7)
may have thanged simulansously with the Emor
Flag Bit {D{5) {see Figure 42).

The Error Flag Bit {2Q5} is set f either an internal
tme-out occurred white the embedded algorithm
atternpted o program the byle or if the MCU at-
tempted o program a '{° 10 a hit that was not
erased {not erased is jogic ‘0%

i3 suggested {as with ali Flash memoties) to read
the location agam after the embedded program-
ming algarthm has completed, to compare the

3

byte that was written fo the Fiash memorny with the
byte that was intended io be written.

When using the Data Folling method during an
Erase cycle, Figure 42 stll applies. However, the
Data Polling Flag Bt {DOT)is ‘S untif the Erase cy-
cle is complate. A "1" en the Error Flag Bit {CQ5) in-
dicates a fime-out condition on the Erase cycle: a
T indicates no emor. The MCL can read any inta-
tion within the secior being erased to get the Data
Poliing Flag Bit {DQ7} and the Eror Flag Bit
{DQ5).

PEDsoft Express generates ANS! C code func-
fiorrs which mmplement these Data Polling algo-
rithms.

Figure 42. Data Polling Flowchant

START

READ DCS & DGT
at VALID ADDRESS

I rae ] | Pass

Al FEE8

21155
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Separate Space Mode. Program space is sepa-
rated from Data space. For example, Program Se-
lect Enable (PSEN} is used 1o access the program
eede from the primary Flash memory, while READ
Strote {HD} is used o access data from the sec-
ondary Fiash memary, SRAM and /O Port blocks.
This conbguration requires the VM Regster to be
set to OCh {see Figure 45).

Figure 45. Separate Space Mode

Combined Space Modes. The Pragram and
Datz spaces are combined inic one memory
space that allows the primary Flash memory, sec-
onclary Fiash memary, and SRAM to be accessed
by either Program Select Enable (PSEN} or READ
Strobe (RD). For examgle, to configure the prima-
ry Fiash memory in Combined space, Bits b2 and
b of the VM Register are setto "1" {see Figure 46).

VM REGBIT3

BRLD BEl B froxmry Seooniary SR
Fiagh Fignh
ey Rexmay
EIBOOTH-t
Fe0¥53 e85 —| 05 L—-| C3
oE oE TE
[ {E
PSEM
®o
A4
Figure 46. Combined Space Mode
oPLD RSa Framary Sscondary SRAN
Fiah Figsh
— Wsanary
RO CRAOCTE-]
; c3 ¥ CY

*| 8l
= &l

WM REG BTF &

YMREGET

VM REG BIT2

W REG DIT4

;.

AT

3

756
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Figure 48, PLD Ddagram
DATA PAGE
B ‘REGISTER
DEGODE PLE -
—-,“-—P PREMARY FLASH MEMDRY SELECTS
+.~ SECOKDARY NON-VOLATH E MEMORY SELECTS
1
,{ w SRAM SELFTT
4 » csoPsELECT
}" # PERIPHERAL SELECTS
CUTPUT MACROCEL L FEEDBACK DIRECT MACROCELL ACCESS FROM MCU DATA BUS
>
I
CPLD Y6 OUTRUT ELLAB
MACROGELL Pre— TOPORT ADRE! 3
Y ;. PT - — ALLOC - — -
ALEDC. ™ MCELLEC
- & TOPORTBORC )
EOWL % 4—_4..
L Yo
!.lli!'! - 8| | EXTERMAL CHIP SELECTS ~
I—— TOPCRT B
DIRECT WACROCELL IGPUIT TG MCU DATA BUS
20,  INPUT MACROCELL & INPLT PORTS
,
PORT [ INPUTS
ALTLIS

Mote: 4. Potts A is mof avalabie in the 52-pir packags

100155
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iC PORTS [PSD MODULE)

There are four pragrammable O ports: Pords A, B,
C. and D in the PSD MODULE. Each of the pors
ts eight bits except Port D, which is 3 bsis. Each
port pin is individually user configurable, thus al-
towing multiple funchions per port. The poris are
configured using PSDsoft Express Configuration
of by the MCU writing to on-chip registers in the
CBIOP space. Port A is net available in the 52-pin
package.

The topics discussed in this section are:

s General Port architecture

m Porl operating modes

m Por\ Configuration Regisiers {PCR)

m Fort Cata Registers

u individual For functionality.

General Port Architecture

The general archileciure of the O Pont block is
shown in Figuve 53, Indvidual Porl architectures
are shown in Figure 55 fo Figure 58. In genaral,
once the purpose for 2 porf pin has been defined,

Figure 53, General 'O Port Architecture

that pin is no longer avaiiabie for other purposes.

Exceptions are nated.

As shown in Figure 53, the ports contain an oulput

muitiplexer whose select signals are driven by the
configuration bils in the Controi Registers {Pors A
and B only) and PSDsoft Express Configuration.
Inputs to tﬁe multplexer include the foliowing:

& Output data from the Data Out register
u Laiched address outputs
m CPLD macroceli output

m Exiernaj Chip Select {(ECS1-ECS2} from the
CPLE.

The Pori Data Buffer {FDB) is a tri-state buffer that
allows only one source at a ime o be read. The
Pori Data Buffer {PDB) is connecled iothe ternal
Data Bus for feedback and can be read by the
MCU. The Data Out and macroced outpuis, Direc-
fion and Control Registers, and port pin input are
all connected to the Part Data Buffer (PDB}.

DATA QUT
"R > 4 "
>
ADDRESS P ADORESS - PORT PIN
AE G MUX "’"‘"‘"} :f‘ i o3
MACROCELL DUTPUTS -
EXT CS o
READ MUX * ]‘
. - OUTPYT
3 - »|  SELECT
i o DATAN -
5 -
3
& CONTROL REG.
ENAELE OUF
R ;o
b
TIR RES.
— o a
WR
P
ENABLE PRODUCT TERM { OF)
IHPET
- WACROCEWL [
£PLD-HPUT
HIGEERTY
108155 I‘”
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Figure 73. Peripheral 1O READ Timing

-

PN gl S o o et
- SLuayiPAY -
" LoV P -
= 000N /XX
RGP - | (b (PR
RG
towgis (B4
TATA ON FORT &
ALDEEED
Table 108. Part A Peripheral Data Mode READ Timing {5V Devices}
Syaibod Pasameatar Candifions MNin Max ngn Unit
Y Addrass Valic 1o Data Note ¥y 37 +10 | ns
Valid
{5 nyon & vaiid lo Data Valid 37 +10 ns
taln-pa RO 1o Data Valid fNote?) a2 ns
L T T A=Y Data into Data Cudt vatid 22 ns
Rraz-m | RO o Data High-Z 23 5
Meote: 1. Any tnpuE used o select Pod A Dats Peripkeral Mode.
Z. Data s aiready stabke on Fort A
Table 109, Port A Peripheral Data Mode READ Timing {3V Devices}

Symbot Parameter Conditions Min. Max T%?o Unit
Favov_ma Address Valid o Oata Vailé {Note *3 50 + 20 ns
Biov-m THI ¥alid fo Data Valid w + 20 ns
trLav-Ra RE to Data vafid NoteZy 45 s
tovav-an Data in to Data Ot valid 18 ne
IzHaz-po RO to Data High-Z 35 fs

Mote: . Any inp used to selegd Poot A Dets Peripheral Klodle,

2. Data is almeady stable on Porl A

&7
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PACKAGE MECHANICAL INFORMATION
Figure 83. TQFP5Z — 52-lead Plastic Quad Flatpack Package Cutline
" 3 .
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Hote. Drawing is not io scabe,
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DM74LS373/DM74LS374

Edge-Triggered Flip-Flops
General Description

These B-hit ragisters fedlune 'otempole 3-3TATE culpuls
designed specifically for driving highiy-capacitive or rala-
ey low-impedance lpads. The high-impedance siate 3nd
memased high-logic level drive provide these registars with
the capability of being connected directy o and driving t2e
bus imes in & bus-organized syslem withou! nesd for inter
face or pul~wp companents. They are paricalatdy atrastive
for irsplementing bufer registers, 10 ports, Sidirectonal hus
drigers, and wotking registess.

The eght latches of the OBABT48S3YE a2 famsparent
D-fype iatches Meaning that while the enable {5} s high the
2 cutpits will follow the data (0] inpués. When e eaabie is
iaken w the oufpt will te iaiched at the level aftrw daia
that was 38! up,

The eight Aipflops of te DKSTALSITS 2re 2dge-tiggered
Dtype fip flops. Gn the postive iramsition of the clock, the D
oulpals Wil De set to the ogis states thal were set up @ e
o mEts,

Mareh THEE

3-STATE Octal D-Type Transparent Latches and

A bufered autpis contrdl aput can be used (0 piace e sight
nlriputsin either 3 normal iogic state Shigh o low log e eveist
or 3 nigh-impedanoe sfate, In the high-mpedance siate the
ouputs neither load nor deve the hus fnes significanty,

The guigst contrel doss not afect the internal eperation of
the alehes or ip-feps. That 5, the old data can be retained
of rew dala can be enjered eyen while the cupats are off

Features

8 Chpice of B ia'ches or 2 Daype Hip-fiops in a sings
package

o 3-STATE bus-drving autputs

o Fuyll parafiel-ancess for lozding

W Buflered control inpruts

W P-K-7 mpuls reduece D-C soading on data fines

Connection Diagrams

¥ee 88 @ w78

Pualdn-line Packages
LI

s fw dw Ly s s 1
e Ll e

i

- =
11 g: i; 4 }5 e I? El 2 iw
URUT W@ B P W 49 I 40 4RGN
o
it v R

Drder Number DMIL ST, DMIILEITIW, DMTELEITIN or DMTELSITIWM
See Fackage Number J20A, M08, N20A or W20A

& 1993 Fylrid Semipazatne Somaenion:  CIRIGEATS

warkfaiitacsars S

sdojq-di4

pauabibii] -o6p3 pue sayoje asedsues) adh|-g 18100 J1VLS-€ PLCSTV2NG/E LESTVLNG
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Connection Diagrams (continued;

By .5
!s l: {: v s % %z & E! Iw
cuThUT 10 30 i o+ o] - s A b

Crder Bumber DMS4L ST, DMSILEITAW, DMTILEITAWM or DMTELSITAN
See Package Rumber J20A, M208. N20A or WA

Function Tables

DMB4/74L.5373
Output Enable B Dutput
Comntral &
L H H H
£ H L i
L L X [a M
K x X Z

=g et {I%ARY Dluied, L = Low Lo {Dueasy Glake) X Coot Cae
7 = Tramsidinn from a-a-high eved, 2 = Wl bpedence 2iste
Gy = The 2yl of Ihe cadpst heftare Thesly-stAle insat ConARONE Wt iy

Faves.
DM54/741.8374
Outpul Clock D Dukput
Condrol
L T B H
i T L L
S L X L
H X X z

EE TSR cT: 2
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Physical Dimensions mnces (milimeters) uniess ctherwise noted

2., o ww e
%Wﬂﬁﬂmmmmmﬁmm
;w e : -

R 0En ¢
IFY A5
BATE | BERTA
B LB

LEEehaes
e RN

AR RO HTETR

B0 RS

20-Laad Wide Smali Outline Molded Package (M}
Crdiar Number DMT4LEE7IWM or DMT4LS374WER
Package Number M2UR

[E T 208 i
T ey T ,L‘* i frons
Wkt Pog
WA il
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PhYSlCEE Dimensions ixcnes {mitimaters? untess ctherwise noted (Gonkinues?}
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ﬂﬁaiional Semiconductor

ADC0801/ADC0802/ADC(O303/ADC0O804/ADC0805
8-Bit yP Compatiblie A/D Converters

General Description " Gmaf&’::ﬁfwﬂe puts MBS and T
The ADCOE01, ADCHBIZ. ADCOBU2, ADCOBO4 and WLE.WQ‘ & Mpts and Ctpufs et ofh MOS ane TTL
ADCORES ave TMOS 3-bit successive approximarion A0 B Tiorks with 25V (LM3E0) terens
converters  that use a dfferential poenrtomedic RS WD <. ¢ ] voliage reference
lacder — sir¥iar io the 258R products. These converters are ™ CNGAR Sodk generator )

desigred ¢ allow operation wih the NBCBO0 ang (320804 W OV 1o BV anaicg input voltage range with sagle £/
derivaiive coatre! bus with TRI-STATE® cuiput latches o suppiy

resdy criving the data bus. These AdDs appear ke memory @ Mo zero adjust required

fozations or ¥G ports to the micropiocessor and ne erfac- @ D.3° standars wedih 20-pin DUP package

ing iogic is needed, o 20-pin maoldes shis sarvier or smal cul?re package
Di%erendi® anaog wvoliape Tpuss allow increasing te  m Operaler satometically o with 5 Yoz, 25 Yoo, of
comymon-rode rejection and offsetling the analocg zero inpet anzicg span agjustes vodlage reference

voitage vaise. in addition, the voliape referance mput can o

adiusted to aliow encotding any smaller anslap woiage spam Kgy speciﬁc,ations
b the full B bils of nesolution: ;
W Rescamon: B bis

3 n Totziemor: 23 LSS, £% ST ang £1 LEE
Features m Congersion Gime: 300 o
B Cempatbis wih 30B0 P dervalives —no mderlacing
iogic needed - access e - 135 ps
o Zasy inferface o all microprotessors, or operaies “stand

Jone”
Typical Applications
w
” _ i‘
el " 4
i T AT 3
- K i
' o ks :*::“Et:! ! SRABHIUEE
1 i ¥ 7 e Flpf
= ¢ L BHET HEEDLUYIUN
* e v & | ks prawzs
= > RIS HPUT
Y g L ¢ LIRS |
- ~ nid Wit
s L prms L E""“"""‘“’*’
] R Lk .
d oae Wyigped mﬂg&:'m’rms - i
* Edem ot
A
COREET
PRETIET e ¢ 1 MR DRI RN St

T R A SR T PO G0

19529 Malisral Semicorducar Coparior DA00EETY R DR v gt [t

siauaALD /Y dignedwon 4 1g-8 50800QYH0800AVIENRIDAYZ08000AV/ 108020V
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ﬂ National Semiconductor
DACO0B30/DAC(O832

General Description

The DaC0835 & an advances CMOSSICT 8-bit muBictying
BAC designed to inledace direclly with the S080, BO48,
2085, 7305, and other populer micrcprocesson. A deposited
ailican-chremiam R-2R resistor fadder network divides the
reference cuman! and provides the circud wih exceflent
ternperature tracking characterstics {0-05%. of Ful Scale
Rarge maximum Enearity ermer over femperatuted. The eir-
ouif usea CMOS curment awilches and contrad logic to
achieve iow power consumplion and locw oculpust ieakage
cuiTed erers. Special eacuitry provides TTL fogic wput volt-
age bevel conmpaiibiity.

Coube buffering afiows these DACS 1o output 8 wollage
cofresporeling io one digitsl word witle holding fhe next
digitat word. This peonits the simuiiansons updating of army
numier of DACS.

The DACDBA0 sedes are the 844 members of & family of
microprocessts-compatibie DACe {MICRO-DAC™ )

8-Bit yP Compatible, Double-Buffered D to A Converters

March 2002

Features

B Double-buffered, gingie-huffered of fow-through digital
data inguts

N Easy interehange ang sin-compoiible with §2-bit
DAC1230 geries

w Direct interface o BY pODUBT MICKDIOCESSOS

Linearty epecified with zero and fud stale adiust

ofy—MOT BEST STRANSHT LINE FIT.

W Aorka with 10V reference Rl 2-guadrant multiplication

B Can be used in the voltege awitching mode

B Logit figuts wheh meet TTL vollage leve! spece {1 4%
bogic threahokd s

8 Operates “STARD AL DNE™ fwithout pP) if deslred

B Availabde in 20-pin smalkouating of moldse chip canier
package

Key Specifications

W Cument serling tme: 1 ua

w Resoton: B bis

B Linearty: € 9 or 10 bits {gumrantesed over temp.}
B Gpin Tempeo:  G.00029% FSPC

W Low power dizsipaiion:  J0 W

W Single power 3upply: St 15 Vog

Typicat Application

CAORTHDL BE5
3]

%y

PG EE ~ R

7

e sig

FERET 18 WIRD DAD * dre
T8 is of Riag

of syt B oo E

RN

& 23 Nationa Semscenducior Corporation De0E50e

W nationat.oom

SI9UAAUOD ¥ 0} g pasejing-aiqnoq ‘sjquedwio) drl 31g-g8 Z£g0OVA/0E800VA
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Low-Power, Slew-Rate-Limited
RS-485/RS-422 Transceivers

Pin Description

PN
MAXABTMAXASY M0
BAXABE MAXABTf zm MAXAD NAME FUNCTIGN
RAX148T
DIP/S0 | pMAX | DIRBO | pMAX | DIFGO
3 5 ) s » o Ragaiver Outper: 3 & » B by 200my, BO wilt be high;
- = KA « B by 200my, RO will be low,
. 4 _ _ A FE Fecaiver Catpt Enable. RO is enabiad when FE i low; AC is
* h Figh irnpacarize when FE is High,
Drvvir Cxsipoist Ernafibe. Thi drivor cuputs, Y and Z, ars anabled
by Bringgng DE high. They are high mpeciance when DE iz ow, If
3 & - — 4 DE | e defver cutputs sre-enablad, tha parts furction as line drivers.
While they sre Figh impsdaniza, they functien a3 ks racetssrs if
RElow
s ‘ P ; 5 o Dirver Input. A Jowt cn [ fores output Y foaw and cutout Z high.
‘ Simibarfy, a tigh <n Dl fonees ouut ¥ high and outpit 2 ow.
5 7 4 ] 5,7 GND | Grownd
-— — 5 7 El Al Honirverting Oriver Outpsit
- — ] ] 10 Z Ipnvetivig Drivar Cuatput
& A — — - A Maordewarting Recsiver Teput and Monimsrting Driver Cutpet
— — ] 3 12 A hervkwerting Rocaiver Input
7 1 - - e g Irvmsrting Reosdver Inprt and frverting Drver Outpuz
— — i 1 1t g Inwarting Recarer Input
& 2 1 3 14 Yoo | Positve Supply: 4.75Y & Yoo < 5.264
— — — - 1813 | NMC | HNoComect—oot internaly corweied

ro [1] ap® Mt
RLe| o ﬁ?xgﬁ It
DE{S r—ﬂ & s ?
: Minw
mis E 5] o ﬁﬂﬁﬁj_ Elﬂlfm . #ﬂ-——m—
2] 3 t
opr0 €[5 ARSI 00 QY
» i A
o pwpeymng 4 [t] oo B
W 2] wre  |r]eo [
i Yo [Do
1 e [2e
HOTE: PIM LABELS ¥ ARD T ON TIRINGS, TEST, 3D AVEF O] CVAGRAME REFER T0 PING A AHD B HHEH CE ISHIH

uMAX TyPIGAL. DPERATIHE CIRCLAT SHOWN WITH DIPAS0 PACKAGE,
Figire 1. MAXSGTMAKAE RN 4R5AANSE 74 X1 207 Pin Confiueation and Typieal Operating Clairt
MAKLA 7

LBV LIXVIN/L6 P XVIN-LEP XVIN/SBYXVIN/EBUXVIN/ LB XVIN
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PC817 Series

High Dens'riy-ﬂﬂun‘ting Type

Photocoupler

@ Litd o s (v ) mbapisgiiope (Povge ) v snible. §PCRATHPCHATF )

e TV (VTIE0ERS O approd rvpe. i ko wigilable as ac opicn.

W Features
1 Ciozent framsfer Tatin
TETR MIN W AT, SmA NoesEv
2 High isolation voitege between input and
ﬂﬁnﬁﬁziggf‘igq@$us]
3. Compect dual-in-loe package
© PCAIT . l<clammelivpe
PCEZY . 2-chamnelsype’
PCB3T - 3-clamasl type
PCB4T : 4-chomael type -
4. Recopnized by UL, file No. 264380
B Cutline Dimensions.

W Applications

L Compiiter ezl

2 §ystem epotiances, mersusing Gstuaments
3. Begisters, toplers, atomeatc vending.
= T o

4 Electic bome applimees. such 3
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ﬂ Semiconductor

LM1575/L.M2575/LM2575HV

SIMPLE SWITCHER® 1A Step-Down Voltage Regulator

General Description

The LM575 senes of reguimtors are monclithic integrated
aArouita that provida off tha adive funclions for o shep-down
{busk) swithing regulator, capable of diving a 14 toad with
axcellent e and foad reguiation. Thase devices am awail-
shle in fizod ouput volieges of 3.3 BY, 13V, 45V, and an
adiustable cutput version.

Raguiring @ rdnirewum number of extamal cormponants, thees
regulators are simpls to use and molude mtarna froquenay
empensation and & fised-frequency oaciliptor.

The LE25TE satias offers a high-sfficiensy reglacement for
popular threg-termingl inear reguiciors. i substartially re-
ducoe tho siza of tha hoat sink, and in many casse no heat
sink is racuired,

& stantard senes of nduckors aptimized for use with e
L2575 aro avadlable from covaral diflsrent manufoct urers,
Thiz teature greatly simplifios the deosign of switch-moda
power sufpliog.

Othor features include o guarantaed +4%: toferanne on out-
pit voltage within specified input vohages and outmet load
conditions, and +10% on the oscillator frequancy. External
shutdown iz incfuded, tesfuring 80 pA itypical) standby cu-
mant. The output swilch includes cycle-by-eyele curnent fimid-
ing, as woll as thomal shutdown for fol protection under
{auit conditiaris.

August 2004

Features
® 3.3V, 5V 12V, 15Y, and sdjusteble oupst versions
W Adjustoble varsion outmit voltage rangs,
1. 23V o 37V (57V for HV varsion) £4% maw over
firne and load conditions
0 Suarartasd $A ouiput curent
n Wide input vollage range, 40V up to 80% for HV waigion
w PAequines anky 4 oxtanal componants
W 52 kHz fieadd frequancy irfernal cscillator
0 TTL shutdown copability, Iow powosr standby mods
u High efficiency
¥ Llses madily avaiable standand inductors
w Thommal shutdown and surrent im# protaction
B P Preduct Enhanpament tostad

Applications

W Simpls high-sificksnicy step-down (huck) ragulator
n Efficiors pre-ragulatr tor fincar regulators

N Cn-card switching regulators

o Positive ¥o negetve comvertor {Buck-Boast}

Typical Application Fixed Cutput Vokags

Versios)
FEEMBATK
¥ - 4OVS0Y} w,l LM2575/ T
UNREGHLAEED LMZ575HY 3
BC BPET ¢ -5 0 eyt _“ REGULATED
. ; QUTEYT
Gy | oy P4 tasd
330 uF

Mot : Pin aumbers are for this TO-Z20 piRoRsgs.

SHPLE AWTTCHERN i o ko Hedvara: &

gl G =

lz
5|crea Simi'
I 00 4 OH AT

i

2 45

2004 Metional Semizondustar Copotation DR 1475

wwm. natkinabeomn

i0yeinbay abejop UMOg-dsls v HIHOLIMS T1dWIS S3HaS AHSISEWT/SLSENT/SLSHNT



LM1S575 M2575/LM 23 TSHY

Block Diagram and Typical Application

URBEERATLD

HELRARI,
DG w7

]' Boiaiodl S FRATT [

FINED §4Ri
ERR

Payr
RN

e

S B
st § W58

HAND-GEP STRHY
[REFERESCLR § 9804 LATOR

—
i)
ey
W7D
A, R2= L7
BV, A2 = 31k
123, A2 = 8.4
154, A2 = H.3k

For &AW, Yamion
R1 =0pen, RZ = &1
Hobe: Pin numbems are far the TO-220 padcage.

FIGURE 1.

Connection Diagmms XX indicates output voltags option. Ssa Ordering Information toble for complate Tart

numnbar.}
Straight Leads Bant, Singgered Leads
5—Lead TO-22¢ (T) 5Lead TO-230 (T)
S 5§~ ORfO firid premsprgro & o TN/ GFF Pire 3,5 & 3
4 - Fowdbsex et 4 P
O E?ﬂﬁm‘mﬂ O Pt et = Eit g . Form £ & 4
2= QrAput proeeerirmarmened 2, LD
=y 10 prvprageusiing. “ﬁai
i [ Bt~k ] . . AVATEDS
Top View Top View Side Yiew
LE2575T-XX or EM2STSHVT-XN LM3575T-XX Fow LBO3 or
Bee NS Package Number TO5A LARSTSHVT-XX Flow LBO3
See NS Package Number TOSD

wharv antionaleom 2
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Connection Diagrams (XX indicetas output voltage option.

number.) {Continued)

16-Liead DIP {N or J)

. N 16
— -—Vm
2 ERN
3
QUTPUT s L1 Gy
*-—i. -E-GND
. i
rr.ND-—s— —3—@40
[ 11
¥ g ferrre (1M1
7
FR e
L] ]
* DA DR
TATEIE
e intamal Connection
Tap View

LM25TEH-XX or LM25T5HVYN-XX
See NS Package Number N16A
LM{ET5J-XX-GML
See NS Package Number J184

Ordering Information

See Ordering Information table for complate pant

24-Lend Surface Mouni (M)
) N 24
PRGN ——] ® Ei)
N a8,
. [
. 1,
W5 25
£ 13
¥ anand hostoosia:
3 i
ra—B- — o
SHG ) e oo GTIU T
. g il s
s —
10 5
DU OFF ] e
T 14
# ] e iy
IH 13
PR Ghg) et b

Mo Internal Comaction

Top View

SR

LM2575M-XX or LM2575HVM-XX
Sew NS Package Number B1248

TD-263{5}
S-Lead Surface-Mount Package

TAR I8
2]

s 4 fors
T 4 Fesdbrok
37 5~ Grpund
R e duiput

- vy

BitdMELR

Top View

LR

BRI

Side View
LM25755-XX or LM25T5HVS-XX
See NS Packnge Number TSEB

Package NSC Standard High Temperature
Type Package Valtage Anting Vaoitage Rating Range
Numbes {400} {60v)
5-lgad TQ-220 TOSA LM2575T-3.3 LK25T5HVT-3.3
Straight Leads. LMZ575T-5.0 LM2575HVT-5.0
LM2575T-12 LM3575HVT-12
LM2575T-15 LM2E7BHVT-15
LM2575T-ADJ LM257EHVT-AD)
H-laad TO-220 TOSD LM2575T-3.3 Flow LBOR LM2STEHYT-3.3 Flow LBO3
Bant and LM25TST-5.0 Flow LBO3 LMZ57SHYT-5.0 Flow LB03
Staygered Leads LM2575T-12 Flow LBO3 LM25T5HVT-12 Flow LBI3
LM2575T-15 Haw LBO3 LM2575HYT-15 Flow LBO3
LM2575T-ADJ Flow LBCS LM2575HYT-ALR Flow LBO3

www.national. cori




LM1575/L M25TS/LM25 75 HYV
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LM1575-5.0, LM2575-5.0, LM2575HV-5.0
Elactrical Characteristics icontinued
Specificationo with: sandand ype face are for T; = 25°C, and those with beldface type apply ovar full Qperating Tempere-

tures Rangs. ]
Symbol Parameter Conditions Ty LM 575.5.0 LM2575-5.0 Unike
LM2s7sHV-50 | (Linsits)
Limit Limit
] thote 2) {Note 3
ki Efﬁciomy V;N = T2V, im‘g = JA 77 %

LM1575-12, LM2575-12, LM2575HV-12
Electrical Characteristics
Spacilications with standard type face are for Ty = 25°C, and tose with boldface tye apply over full Opernting Tempera-

ture Range .
Symbol Parameter Conditions Typ LA57§-12 LM2575-12 Units
LMas75HY-12 | iLimits}
Limit Limit
{Note 29 {Note 2
SYSTEM PARAMETERS (Mot 4) Test Circuit Figus 2
Vour Cutput Vekage Vi = 28%, b oy = 0,28 12 Y
Ciroutt of Figure 2 1188 1176 V(Min}
12,12 12.24 ViMax)
Vaur Cutput Voltage 0.24 5 b oun = 1A, 12 ¥
LM15751M2575 15V < ¥y s 40V 11.84/11.52 11.52/1140 VEMin)
Cirouit of Figure 2 12.38M 248 12. 461260 Wi{Kax)
Your Dutput Voltage 0.24 2 b nap & 14, 12 v
LMasTSHY 15 € Vg < 60V 11,6411 52 11521140 WiMiny
Cirouit of Agure 2 124201259 12.54/12.65 Vibax}
3] Efficiancy Vin = 15V, Jowp = 1R &8 %

LM1575-15, LM2575-15, LM2575HV-15
Electrical Characteristics
Spedlications with standasd type fnos am for T, = 25°C, and those with boldiace type apply owar full Operating Temperns-

ture Range .
Syinbol Parameter Corditions Typ LEI1575-15 LIA25T5-18 Units
LM2575HY-15 | (Limita}
Limit Limit
fhiota 21 iPlos 3
SYSTEM PARAMETERS ihote 4) Test Cinout Froum 2
Your Cerput Yoltage Ving = 3, hoan = 0,24 b ¥
Circuit of Figuem 2 1485 14.70 Wikin}
15.18 15.3D ViM e
Vour Cutput Voltage 024 < loup < 1A, 15 i
LM15TEAM2ETS IV £ Wy < 40V 14.5514.40 14.40/114.25 Wikling
Cirouit of Figure 2 15.46M5.60 15.80M5.75 Vibdax:
Vour | Cutput Voltage 1 02A % | ap £ 1A 15 v
LMe57EHY 1BV £ Vi = 0¥ 14.5514.40 14.4014.25 WViMin)
Circuit of Figuvs 2 45 535/15.875 15.88/15.83 Vi)
(4] Wm ‘fm = 15‘“, fgm = 14 a8 %%

e neabiceisl 2om
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ADC < DAC

MICRCCONTROLLER

INTERFACE 24 INPUT INTERFACE 24 OUTPUT

4

NO.uP5D321X »>

KEYBOARDS 4x4 (g

RELAY ™ WIRELESS 2.4 GHz

2l 9.1 damahenessuaawunlseaen

fruaaNSuAY
- Serial Port
- Waichdog

Taile

dadoyalif Serial Port

‘é'lj"?'l 9.2 ﬁx‘ld’]%Iﬂi‘LLﬂiN‘ﬂm%INmﬂﬂ%I‘ﬂ?ﬁ



C

csnd=crdy=0;

!

Interrupt

Serial port

103

P3.8

P3.7

Taily ‘-f.

P3.4=output

X

P3.3=input

<Y

< 4
Waen a1

Y

P3.3=sw3-8

<>

Tadls

71 9.3 Sl aa nsaeunliasd

Y

PO—sensor

PO=output

Y

S
W ) au 1

YUY
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/-ﬂr******************************/

/* Robot Driver */
/* CPU-D589c51/52 * /
/* Last update : 07/04/2548 */

/*************i******i**********/

#include <ATB9X52.H>
#include <stdic.h>
#include <absacc.h>
#include <ctype.h>
#¥include <stdlib.h>
#include <intrins.h>
#include <string.h>

#define CR 13 // Constance define
fdefine LF 10

#define TRUE 1

#define FALSE 0

#define BUFSIZE 32

#define PCFADD 0x90 /* A/D PCF85h91 */

shit SCL = P3"7; /* I2c SCL bit */
shit SDA = P376; /* TI2c SDA bit */
sbit MY CLK = P3"5; /* max 7219 hardware */
sbit MXLDB = P3%4;

shit MXDAT = P3"3;

char data sbuf[BUFSIZE]; // Serial buffer
char data dbuflg];

char data a, b, idx;

bit data c¢snd, crdy;

unsigned char data dal, daZ;

unsigned int data speed;

unsigned char data second, secl00, minute;

char code strl[]={0x4f, Ox49, Ox0, 0O, 2, 0, 0, 5};
char ccde str2({}={10, 10, 10, 10, 10, 10, 10, 10};

/*
Delay sec function

*/

vold delay sec (unsigned char sec)
{

second=seci(0=0; // reset timer

while {(second<sec] /7 wait second
{ .
if (RI)
preak;

/*
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Delay milisec functicon

*/

void delay msec (unsigned char msec)

{

secl00=0; // reset timer
while (secl(CO<msec) // walt second
{
if (RI)
break;
}
}
/-k
Interrupt from serizl port
=/

static void serial (wvoild) interrupt 4 using 1

{

/7 EA=0;
if (RI} /* Recieve bit detected */
{
sbuf[idx]=getkey (}; /* Put to buffer */

RI=0; /* Clear recieve bit */
if  (sbuflidx]==CR) /* Cr/Lf detected */
{
idx=0; /* Zero pointer */
crdy=1;
return;

}

if (++idx>=BUFSIZE) /* Buffer full */

idx=0; /* Zero index */
}
if ((TI==1)&& (csnd==0}) /* Clear send flag */
TI=0;

/7 EA=1;
}
/*

Recieve data from serial port O
*/
/-A-************************************/
/* Dilplay function */
/* - Max 7219 setup */
/¥ input : char decode mocde */
/* - Max 7219 send byte * /
/* input : char address, data */
/* ~ clear screen */
/* input : char number of char */
/* - Out digit te 7 segment */
/* input : char *point buffer */

/***‘k*********************************/
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void maxbyte (char add, char dta)

{

char data a;

for (a=0; a<B8; at+)
{
if ({add&0x80) I=0)
MXDAT=1;
else
MXDAT=0;
MXCLEK=1;
*/
MXCLE=0;
add*=2;

for (a=0; a<B8; a++)

i1f  ((dta&0xB0)!=0)
MXDAT=1;

else
MXDAT=0;

MXCLK=1;

*/
MXCLK=0;
dta*=2;
1

MXLDB=1;
MXLDB=0;
1

vold maxset (char decode)

{
MXCLE=0;
MXLDB=0;
maxbyte (0x0f, 0);
maxbyte (0x0c, 1):
maxbyte (0x09, decode);
maxbyte (0x0a, 0Ox0c);
maxbyte (0x0b, 7);

}

vold clrscr (veid)

{
char data aj

for (a=1l; a<=8; at+)
maxbyte (&, 15);
}

void outdigit (c¢har *point)
{

char data a, b;

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

{

/*
/*
/*
/Jr
/*

/*
/*
/*
J,.Hr

/*

/*
/*
/*
’/*
/*

/*

/'Jr

send address */

Shifting the data */

from parallel to serial */
setting and falling edge

the clock pulse */

send data */

Shifting the data */

from parallel to serial */
setting and falling edge

the clock pulse */

Display test */
Shutdown */

Decode mode Text */
Intensity */

Scan limit */

put blank to 7 segment */

Get end {0) position */




107

if (pointl[a]==0L)
break;
}
a--; /* Starting to put the number */
b=1; /* to the 7 segment display */

while (a>=0)
{

if  ({point[al=='.")
{

a=-;

maxbyte (b, ((point[a]&0x0f) |0xB80}); /* Put dot to 7

segment */

}
else
{

if (pointfial=='~")

maxbyte (b, 10); /* Put -~ to 7 segment */

else
maxbyte (b, { point[al&0x0f}); /* Put digit to 7
segment */
1
a-—;
b++;
}
}
Iz
Load byte from buffer
*/
void maxlcad {char *p)
{ /* max7219 load to display */
char data tmp;

for (tmp=8; tmp>=1; tmp--, pt++)
maxbyte {(tmp, *p):
}

,f*
Bit dslay
>/

vold Bitdl ({wvoid)
{

nop_ ()i /* Delay time for read EEPROM */
_nop_{}:

}

/‘*
Clear (L} SBCL line

*/

void Clrscl {void)

{
SCL = 0; /* clear line */
Bitdl {};
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S
!

/*
Set (H) SCL line
*/

vold Setscl {(void)

{

SCL = 1; /* set line
while (!3CL};
Bitdl();

}

/*
Pulse gen for SCL line
*/
void Plscl (void)
{
Setscl{);
Clrscl{);
}
/-Jr
Set stop condition
*/

vold Stop (void)

{
SDA = 0;8etscl{);
SDA 1;Bitdl ();

}

*/

J*
Set start condition
*/
vold Start (veid)
{
SDA = 1;
Setscl();
SDA = 0;
Bitdl {);
Clrscl ()
}
/*
Receive data (byte) from I2C bus
*/

char Rxbyte (void)
{

unsigned char tmp, dat;

dat = 0;
for (tmp=1; tmp<=8; tmp++)
f

dat <<= 1;Setscl{);

/* Send 1 byte to EEPROM */
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dat |= SDA;Clrscli();
}

return{dat);

/*
Transmit data(byte) to I2C bus
*/

bit Txbyte {unsigned com)

bit erflag;
unsigned char tmp;

for{tmp=1; tmp<=B8; tmp++)
I

SDA = com & 0xB80;
com <<= 1;
Plscl{};
}
spa = 1;
Setscl{);
if(sbA) erflag = 1;
else erflag = 0;
Clrscl{);

return({erflag);

/* Get data from any register */

/* in -->> address{addr) =/
/* in -->»>> register(req) */
/* out <<-- data{*dat) */
/* err <<-- (0 = no error,l = error */

bit Getreg (char addr,char reg,char *dat)

If((8CL==0) || (SDa==C))
{ /* check line first */
returni{l);

}

Start():

1f (Txbyte{addr))

{ /* Amit register address */
Stop();

return(l);

}

if (Txbyte(reg))

{ /* Xmit register command */
Stop(}:
return(l};

}

Start{); /* Set start condition */
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command */

/*
/*
/-Jr
/-.lr
/*

bit

}
/*

*/

if (Txbyte{addr|0x01))

{ /* ¥mit register address + receive
Stop();
return (1) ;

}

*dat = Rxbytel():; /* Recv data byte */

SDA = 1;

Plscl{};

Stop();

return(Q) ; /* return data to caller */

Put data to any register */

in -->»>> address(addr) */

in -->> register{reg) */

in -->> data{dat} */

err <<-- 0 = no error,l = error */

Putreg(char addr,char reg,char dat)

1f({(8CL==0) |
{

return{l);
}

Start():
1f{Txbyte {addr)
{
Stop():
return{l);

}

if (Txbyte (reg))
{
Stop();
return(l);

}

Txbyte(dat});
Stop();
return{0);

(5DA==0})
/*
/*

/%
)

/*

Ckeck line first */
line is busy return 1 */

Set Start condition */

Xmit register address */

¥mit register command */

/* Xmit data */
/* Set stop condition */

Timer interrupt

static vold timerQO isr (vold) interrupt 1 using 1

{

if (++5ecl00>=100)

{

secl00=0;

if
{

{(++second>=60)

// 1/100 sec

// 1 sec
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second=0;
minutet++; // minute
}
}
THO = Oxdc; /* high byte */
TLO = 0 /* reload timer 0 value low
byte */
TRC = 1; /* start timer 0
*/
}
/*

binary encode

unsigned char bin encode ({unsigned char hi, unsigned char lo)

{

if (hi&0x40) // char detect
{
hi&=0x0f;
hi+=9;
}
else
hi&=0x0£f; // number detect
hi<<=4; // shift right 4 bit
hi&=0xf0;
if {(lo&0x40) // char detect
{ )
lo&=0x0ZL;
lo+=8;
}
else
log=0x0f; // number detect
hi|=lo;
return (hi);
Fox/
/%
Relay function
*/

void relay cntl (char ch, bit n)

{
char code tbl[]={0xfe, 0Oxfd, 0Oxfb, Oxf7, Omef, 0xdf, Oxbf,
Ox7f};

if (n)
Pl&=tblich];
else
Pl|=tbl{ch]~0xff;

/*
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read com port

char read cmm (void)

{

crdy=0;
if {sbuf[Q]!=":")

return (-1); // error
a=0;

a+=sbuf[0];
at=sbuf[l}];
at=sbuf[2};

b=bin encode (sbuf[3], sbufld]);
if {a!=hb)
return (-1}; // error
a=bin encode (sbuf(l], sbufl2]);
a--;
BPl=a;
return {0}; // complete
Pox/
/*

Scan input

char scan _input (bit n)

{

PR/
ext0 ()} interrupt 0 using 1
*/
{
speed++;
I
/-Jr

Main progranm
*/
vold main {(void)

f
cand=crdy=0;

SCON=0x52; // Init serial port
TMOD=0x21; // Set timer mode
PCON=0;

TH1=0xfd; // 9600 for hlstd
THO=0xdc; // Timer interrupt

TLO=0;

detect

/¢ compute chk sum

// check sum
detect

// put to analog sw

/* External interrupt force

/* Using reqg bank 1 */

// zero Serial Flag
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//

//
/7
/7
/7
/

7/
/!
/
/i
i/
’/
’/
v

/7

ET0=1; // Timer/Counter 0 interrupt enable
TRO=1;

TR1=1;
ITO=PX0=EX0=1; /* External int for sncoder */
EA=1; // Enable all interrupt

idx=0;

maxset (0x0£f);

maxload (strl);

for (a=0; a<8; a++)

{
relay cntl (a, 1);
delay msec (230);
relay cntl (a, 0);

1

a=dal=0;

printf ("\nUniversal control board ready\n"};
maxset {(0xff};

clrscr {);:

while (TRUE) // main loop
{
if (RI)
{
a=SBUF;
RI=0;
Pl=a;

}

dbuf{0]=dbuf{l]l=dbuf(2]=dbuf[3]=0;
speed=0;

delay sec {(1)}:

speed*=60;

sprintf (dbuf, "%d", speed);
outdigit (dbuf);

printf ("Speed = %d\r", speed);

for f{dal=0; dal<255; dal++)}

{
Putreg {PCFADD, 0x40, dal};
Putreqg {(PCFADD+Z, 0x40, dal);
delay msec (10);
printf {"Speed = %02bX \r", dal):

while (TRUE)

maxset (0x0f);
maxload {(strl);
delay msec (50);
maxset (Oxff);
clrscr ();
delay msec {50);

}

P1=PO"0xff;

b}
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