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64/32 kB
ISP FLASH

8051 CPU

48 MIPS 4/2 kB RAM
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Analog Peripherals
- 10 Bit ADC (C8051F380/1/2/3/C only)
Up to 500 ksps
. Built-in analog multiplexer with single-ended and
differential mode
. VREF from external pin, internal reference, or Vg
. Built-in temperature sensor
. External conversion start input option
- Two comparators
- Internal voltage reference (C8051F380/1/2/3/C only)
Brown-out detector and POR Circuitry
USB Function Controller
- USB specification 2.0 compliant
- Full speed (12 Mbps) or low speed (1.5 Mbps) operation
- Integrated clock recovery; no external crystal required for
full speed or low speed
- Suppeoerts eight flexible endpoints
- 1 kB USB buffer memory
- Integrated transceiver; no external resistors required
On-Chip Debug
- On-chip debug circuitry facilitates full speed, non-intru-
sive in-system debug (No emulator required)
- Provides breakpoints, single stepping,
inspect/modify memory and registers
- Superior performance to emulation systems using
ICE-chips, target pods, and sockets
Voltage Supply Input: 2.7 to 5.25 V
- Voltages from 2.7 to 5.25 V supported using On-Chip
Voltage Regulators

FIRST 27 min'? nin

I'XITIX

FLEXIBLE
INTERRUPTS

DEBUG
CIRCUITRY

High Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of
instructions in 1 or 2 system clocks

- Up to 48 MIPS operation

- Expanded interrupt handler

Memory

- 4352 or 2304 Bytes RAM

- 64, 32, or 16 kB Flash: In-system programmable in
512-byte sectors

Digital Peripherals

- 40/25 Port I/O; All 5 V tolerant with high sink current

- Hardware enhanced SPI™, two IZCISMBuST”, and two
enhanced UART serial ports

- Six general purpose 16-bit counter/timers

- 16-bit programmable counter array (PCA) with five cap-
ture/compare modules

- External Memory Interface (EMIF)

Clock Sources

- Internal Oscillator: £0.25% accuracy with clock recovery
enabled. Supports all USB and UART modes

- External Oscillator: Crystal, RC, C, or clock (1 or 2 Pin
modes)

- Low Frequency (80 kHz) Internal Oscillator

- Can switch between clock sources on-the-fly

Packages

- 48-pin TQFP (C8051F380/2/4/86)

- 32-pin LQFP (C8051F381/3/5/7/C)

- 5x5 mm 32-pin QFN (C8051F381/3/5/7/C)

Temperature Range: —40 to +85 °C
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#include "compiler defs.h"
#include "CB051F380_defs.h"
TV NNTIND I8PNY

void Init Device (void);

PAND MNP 0w M2 NIN P30 T0 D watchdog™n 20ed2 0 nnNg INDNT 2 TN 1027 Thy P
. Init_Device 1»8p191 TR ¥nmd

JIN W02 W 2N TPANAZ TN PN TDNE TNMYTNEM T2 e DRNENnaw nnag v
vold delay ms(unsigned int ms);

vold delay us(unsigned int us);
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(o'n) »o19*0) Data Types
Name Description — Size |Range
bit One Bit TTY1 V01 1 bit Otol
char
or Character or small integer. V] I TTY AN 1 byte |-1281t0 127
S8
unsigned char
or Unsigned small integer PO N7 TN O] 1 byte |0to 255
U8
int
or Integer Doy 180N 2 bytes [ -32768 to 32767
S16
unsigned int
or Unsiened integer 10 892 O2w oo |2 bytes | 0 to 63535
U16
long
or 32-bit integer T 02w 1aon 4 byftes | —21474830648 to 2147483047
S32
unsigned long
or 32-bit Unsigned integer 120 M99 TN O9w Japn |4 bytes |0 to 4294967295
U32
float Floats - be 4wt +/—1.175494E-38 to
oa oint number WD 190N es
Hiep ¥RR 1aen V5| 1= 3.400823E+38

sbit Special Bit T V1A 1bit |Otol
sfr Special Function Registers Tha T 1 byte [0to 255

16 bits special Function _
sfrl6 T 2192 ma 2 bytes [0 to 65535

Registers

unsigned char a;

int b, c;

afr P1=0x50;

sbit P1-7

3 Twayd Jenn

= p1°7;

JINNDNT
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(1992015 Awa) Memory Areas

8051 TP PIRNDND -3-

Tawn AN 711911 pone? Nam
Name Description Example
data places the variable in directly unsigned int data doum;

addressable RAM in the micro core
xdata places the variable in external RAM | unsigned char xdata xnum_at_0x8000; *
idata places the variable in indirectly int idata inum;

addressable memory within the micro

core
code places the variable in program unsigned char code coum=0xAA;

memory

* _at_ — places the variable in absolute address.

(9171-oTP> M*nan) Preprocessor-directives

Description

Syntax

Example

macro definitio

ns #define identifier replacement

#define LEDP1 7

identifier - nntn

;. replacement - 4:5nn

(rm9998) Operators

(eranwn :nnn) Initalization of variables

(orhawn 2ea9In) Arithmetic Operators

Description TN Operator
Assignment v =
unsigned char d=0;
4=75; // decimal number
d=0x4B; // hexadecimal number
Description TN Operator
addition TN +
subtraction non -
multiplication 947 *
division 2N
modulo TNy %

4 Tw¥ TN
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(D*onH axin? MeIaix) Relational and equality operators

Description "ren Operator
Equal to Y ==
Not equal to A =
Greater than -0 5 >
Less than 0 o =
Greater than or equal to AN S0 =
2=

Less than or equal to

ane ST Oop

(D102 13 D DY

i mix) Logical operators

10799%%4) Bitwise Operators

Description N Operator
NOT - !
AND o S dz
OR w 1
(M*2+0 2% 07

Description N Operator
AND o s
Inclusive OR St W |
Exclusive OF. (XOR) MY W A
Byte inversion ma e -

Bit inversion WD TN !
Shift Left AoNDY nttn <<
Shift Right LA Tty e

5 TV Ten
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1
L
1

(330 *awn — 2772 *21) Conditional Structures

Description Syntax Example
if if {conditon) if (d==100) {
statements P1 = 0=xFF;
}
if else if {condition) if {d = 100)
statementl P1 =0xFF;
else else
statement? P10,
if else if else if (conditon) if (d = 0)
statemenil Pl=4;
else if (condition) elseif (d<=0)
statement2 Pl=2;
else else
statement3 Pl=1;

* condition (won)

¥ gtatement (mvnxn)

(MxA7 - 97P1 »2n) Iteration Structures

Description Syntax Example
while loop while (expression) statements while (n=0) {
Pl=n;
n——;
'
do-while loop do statements while (condition); do {
n=Fl;
} while (n !=0);
for loop for {(indtalization; condition; for (i=0; i<10; iH++) {
INCrease) stalements | Pl=i;
h

* condition (won) * staement (nansn)

& TV TeNn
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Description Syntax Example
0 . j‘-‘Tﬂ"ﬂ 'f'; T TI;T?'-'I type name [elements]; char arr{5];
arr| | — | |
—
char
Trvma ooy masm nnw | TYER name [elements] = int amr[5] =
0 1 2 3 4 . 2 ne
& [{valuel, valueu}; {357-1,14};
—
int
o 1 o mamn | DYPe name [elements, elements]; | int ar[3][3];
01 2 3 4
arr| u.llI -
A T
arr 1] (3]

* gplements (ovoqn) * value (5w

#include "compiler defs.h"

#include "CBOS1FIE0_defs.h”

vold Init_Device (void) ;
vold delay ms (unsigned int ms);

vold delay us(unsigned int us);

vold main ()

Init Dewvicel);
while(l)

{

f/¥our code.

7 v Tenn

{D*279m) Arrays

(MmN ¢ *223 73211) Structure of a program
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Description Syntax Example
Functions with void name (void) void OuiDatalvoid)
no type and no { {
argument Statements; Pl=xAR;
}
void mam}
{
OutDatal);
} }
Functions with no | void name ( parameter], | void OuData(unsigned char a, unsigned char &)
type parameter?, ) {
{ Pl=z;
statements; Pl=b;
}
void main()
{
CuDarta(0=F 0xF0);
} }
Functions with type | type name ( parameter] , | unsigned char InOutData(unsigned char a)
and argument parameter?, ... {
Pl=a;
{ PO-
- } remam FO;
vioid maing)
{
unsigned char r;
1 = InCutDatai63);
P2=r,
' ¥
parameter — mNpnah TIN0N T statement — nonEn type — oo argument — e

B T Tenn

10

(M*¥pna) Functions
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(Mp+mad N8l M) Interrput Service Routines
E\.
2|2
Interrupt | Pricrity 3 & |Enable Priority
Interrupt Source Vector | Order |Cending Flag 5|3 [Feo Control
s |5
@ | O
Abways Abways
Resst 0x0000 Top  |MNone MIA | WA Enabled | Highest
ﬁ;;fg;“' Interrupt 0 0x0003 | 0O  |IE0(TCON.) Y | v |Ex0(E0) [PXO (IR0}
Timer 0 Overfiow GX0008 1 [TFO (TCON5) Y [ ¥ |ETO(E) PTO(ET)
ﬁ:%';a' Interrupt 1 0x0013 | 2 |IE1(TCON.3) Y | v |Ex1(E2) PX1(P2)
Timer 1 Overflow O=001B 3 TF1 (TCOMN.T) A ¥ (ET1(IE.3) FT1({IF3)
RID (SCOND.0)
UARTO 0x0023 4 TI0 (SCOND.1) A M |ESD {lE.4] PS50 (IFP4)
TF2ZH (TMRZCN.T)
Timer 2 Overflow ooz | 5 [Tt GO e | Y | N [ET20E5) PT20PS)
SPIF fSPIDGN_T}
WCOL (SPIOCN.6) ESPI0 PSPID
SFI0 0x0033 6  |mooF(spiocns) | Y | M |gEs) (IP6)
RXOVRN (SPIOCN.4)
ESMB0  |PSMB0
SMBO Ox003B | 7 |SI(SMBOCN.O) YN SEe Ero)
. EUSBO  |PUSED
UsSB0 0x0043 2] Special M M (EIET.T) (EIP1.1)
ADCO Window ADOWINT EWADCO PWaADCO
Compare Ox004B | 9 | inCOCN.3) Y I N lee1y (EP12)
ADCO Conversion EADCO FADCO
Ao 00053 | 10 |ADOINT(ADCOCNS)| ¥ | N [EA2F3 FEOSD

void intZsub () interrupt 2 {

S/ Interrupt code

@ TN Tenn

11

AT
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CB021F 380 Block Diagram
eas I Progueai Fe  Port MO Configuration |—l
eackRST Digital Penpherals
Rega r [ UARTD e Port
CIP-51 8081 [CURRTT Jo-s
Power-On Controller Core
Reset Timers 0,1, |
E4/3 3 Byte ISP FLASH 2.3 Priceily [
Supply Program Mamang L Ciosshar
Moror L FOAMWDT Jes| 0500057 L
- = 256 Byte RAM il
et
VRES B Requlator A2 Byte XRAM &
. | Grossbar Gontml |
% SFR
System Clock Setup |L| Bus || External Memary
HTAL1 —{+ Extemal Interface
iz o o "
Piuibpier F2iF3
e ——
Oscilitor - ™
; ——
,I Clock I Low Freq.
! T Oacliater Analog Peripherals
f=ai]
USE Peripheral voo_ | vaer [l :
o ™ 2 Comparaloms
o Full {Low | | Contraller |||
Spead Voo
T i 1k Byte
4
10 Tmwa Tenon

12
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REGIN [ 1

POS [1
P04 [Z ]
P03 [3 ]
P02 [4 |
PO [ |
P0.0 [
GND [T

D+ 6]

- [T
vDoD [0

VBUS | 12

TOQFP - 4% Pinout Diagram { Top View)

P1.2

% | POB
[ ] PO.7
% ] P1.0
[+ | P11
e
& ] P13
(% | P14
[« | P15

w | P16

®» | P1.7

= | P2.0

7 | P21

11 Tma Tern

C8051F340/1/4/5/8/C-GQ

Top View

% | P22
% ] P23
ERRY
=] P25
52 | P26
] P27
@ ] P3.0
= ] P3.1
=] P3.2
77 ] P33
% ] P34
=] P35

C2D [a |
P47 [5 |
P46 [T5 |
P45 [ 7 |
P44 [Ce]
P43 [
P42 [0
P41 [
P40 [z
P37 [
P36 [24

RST /! C2CK | 12

13
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Mode 0: 13-bit Counter/Timer Timer 0 and Timer 1

——t Infermupi

S

TO Mode 0 Block Diagram

Mode 1 operation is the same as Mode 0, excepl that the counbarlimer registers uie all 16 bis. The
counterimers ane enabled and configured in Mode 1 in the same manner as for Mode 0.

Mode 2: 8-bit Counter/Timer with Auto-Reload

< o=
oo =

Pre-soaled Clock

|

— _ﬂ:
: | Lo — Inbemupt
| o tiE
I
! HE
: Croesbar ﬂ E TS
: THO [ Fmiced
| {8 bits)
I

N
T0 Mode 2 Block Diagram
12 7wwa Tenn

14
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Mode 3: Two 8-hit Counter/Timers (Timer 0 Only)

fre:

HlL

Pre-scaled Clock
THO
m “I.} s l-: _..—blnlurrmd
SYSOLKE —— 1 e e
E CTET |
| ]
o 1
: TLO
I (B bits)
I
: Crossbar
I
1
:
1
iNTo—
TO Mode 3 Block Diagram
13 7wpa Tenmon

15
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CRCON: Clock Control

W R R R R R R R Rasel valus
T3MH T3mML T2MH [ T2ML TiM TOM SCA1 SCAOQ | DD0OOODCO
BT Bl Bits Bitd Bit3 Git2 Bit1 Bitd SFR Addross:
Ox8E
Bit7: T3MH: Timer 3 High Byte Clock Select,
This bit selects the clock supplied to the Timer 3 high byte if Timer 3 iz configured in split
8-hit timer mode. T3MH is ignored if Timer 3 is in any other mode.
0: Timer 3 high byte uses the clock defined by the TIXCLK bit in TMRICH.
1: Timer 3 high byte uses the system clock.
Bit6: T3ML; Timer 3 Low Byte Clock Select.
This bit selects the clock supplied to Timer 3. If Timer 3 is configured in split 8-bit timer
mode, this bit selects the clock supplied to the lower 8-bit timer.
0: Timer 3 low byte uses the clock defined by the T3XCLK bit in TMR3CN
1: Timer 3 low byte uses the system clock,
Bit5: T2MH: Timer 2 High Byte Clock Select.
This hit selects the clock supplied to the Timer 2 high byte if Timer 2 is configured in split
8-bit timer mode. T2MH is ignored if Timer 2 is in any other mode.
0. Timer 2 high byte uses the clock defined by the T2XCLK bit in TMR2CN.
1: Timer 2 high byte uses the systemn clock.
Bitet : T2ML: Timer 2 Low Byte Clock Select.
This bit selects the clock supplied to Timer 2. If Timer 2 is configured in split 8-bit timer
made, this bit selects the clock supplied to the lower B<bit timer
0: Timer 2 low byte uses the clock defined by the TZXCLK bit in TMR2CN.
1: Timer 2 low byte uses the system clock.
Bit3: T1M: Timer 1 Clock Select.
This select the clock source supplied to Timer 1. T1M is ignored when CT1 s sat to logic 1.
0: Timer 1 uses the clock defined by the prescale bits, SCA1-5CAD,
1: Timer 1 uses the system clock.
Bit2; TOM: Timer 0 Clock Select.
This bit selects the clock source supplied to Timer 0. TOM Is ignored when C/TO is set to
logic 1.
0: Counter'Timer 0 uses the clock defined by the prescale bits, SCA1-5CAD.
1: Counter/Timer U uses the system clock.
Bits1—0: SCA1-3CAD: Timer 01 Presecale Bits.
These bits control the division of the clock supplied to Timer 0 andfor Timer 1 if configured
to use prescaled clock inputs.

* parameter (nyapnas a1

14 7wy Tenon

¥ statement {nandnd

16
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TMOD: Timer Mode

R

RwW R R RAW RwW R R Rasol Value

GATE1

Cim TiM1 T1MO GATED CiTo TOM1 TOMO | 00000000

Bit7

Bit7:

Bité:

Bitso—.

Bit3:

Bit2:

Bits1-0:

Baifi Bt Git4 i[1] b2 Bt1 it SFR Address:

Qw89

GATE1: Timer 1 Gate Control, o

0: Timer 1 enabled when TR1 = 1 imespective of INT1 logic level.

1: Timer 1 enabled only when TR1 = 1 AMD INT1 is active as defined by bit IN1PL in register
INTOACF (see SFR Definition 9.13).

CiT1: CounterTimer 1 Select,

0: Timer Function: Timer 1 incremented by clock defined by T1M bit (CKCON.3).

1: Counter Function: Timer 1 incremented by high-to-low transitions on external input pin
(T1).

TAMA=T1MO: Timer 1 Mode Select,

These bits select the Timar 1 operation mode.

TiM1 | T1MO Mode

1] 0 Maode O: 13-bit counterftimer

4] 1 Maode 1: 16-bit counterftimer

Mode 2: 8-bit countertimer with
auto-reload

1 0
1

1 Maode 3: Timer 1 inactive

GATED: Timer 0 Gate Contral, _

0: Timer 0 enabled when TRO = 1 imespective of INTQ logic level.

1: Timer 0 enabled only when TR0 = 1 AND INTO is active as defined by bit INOPL in register
INTO1CF (see SFR Definition 9.13).

CITO: CounterTimer Select.

0 Timar Function: Timer O incremented by clock defined by TOM bit (CKCON.2).

1: Counter Function: Timer 0 incremented by high-to-low transitions on external input pin
(TO).

TOMA=TOMO: Tirmer 0 Mode Selact,

These bits select the Timer 0 operation mode_

TOMA TOMO Mode

0 Made 0: 13-bit countentimer

1 Mode 1: 16-bit countertimer

== |0 S

a Mode 2: 8-bit counterftimer with
auto-reload

pu—y

1 Mode 3: Two B-bit counterntimers

15 Twawa Tenn

17
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TCOMN: Timer Control

RW R R RAN R RO R R Reget Valug

TF | TR1 | TFO | TRO | IE1 | IT1 | IEO | ITO |0L'.IDUDD0I:I

Bal? it Bits Bit4 Bit3 Bit2 Bt Bt SFR Address:
(bit addreszable)  OxB3

Bit7: TF1: Tirner 1 Overflow Flag.

Set by hardware when Timer 1 overflows. This flag can be cleared by software but is auto-
matically cleared when the CPU vectors to the Timer 1 interrupt service routine.
0: No Timer 1 overflow detected
1: Timer 1 has overflowed.
Bitf: TR1: Timer 1 Run Control.
0; Timer 1 disabled.
1: Timer 1 enabled.
BitS: TFO: Timer 0 Overflow Flag.
Set by hardware when Timer O overflows. This flag can be cleared by software but is auto-
matcally cleared when the CPU vectors to the Timer 0 interrupt service routine.
0 Mo Timer 0 averflow detectad
1: Timer O has overflowed.
Bitd: TRO: Timer 0 Run Control.
0: Timer 0 disabled.
1. Timer 0 enabled.

Bit3: IE1: External Interrupt 1.

This flag is set by hardware when an edgedevel of type defined by IT1 is detected. It can be
cleared by software but is automatically cleared when the CPU vectors to the External Inter-
rupt 1 service routine 1171 = 1. When IT1 = 0, this flag s set to 1" when INT1 is active as
defined by bit INTPL in register INTO1CF [sea SFR Definition 9.13).

Bit2: IT1: Interrupt 1 Type Select. o .
This bit selects whether the configured INT1 interrupt will be edge or level sensitve. INT1 is
configured active low ar high by the INTPL bit in the ITO1CF register (see SFR Definition
9.13).

0: INT1 is level triggered.
1:IMT1 is edge tnggered,

Bit1; IED: External Interrupt O,

This flag is set by hardware when an edgedlevel of type defined by ITO is detected. |t can be
cleared by software but is automatically cleared when the CPU vectors to the External Inter-
rupt 0 service routing £ ITO = 1. When ITO = 0, this flag is set to *1" when INTO is active as
defined by bit INOPL in register INTO1CF (see SFR Definition 2.13),

Bit0: ITO: Interrugt 0 Type Select, o o
This bit selects whether the configured INTO interrupt will be edge or level sensitive. INTD is
configured active low or high by the INOPL kit in register ITO1CF (see SFR Definition 9.13).
00 INTO is level triggered.

1: INTO is edge tiggered,
16 T enn
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SFR Definition 21.4. TLO: Timer 0 Low Byte

R RwW R AW R Ry R RwW Resat Value
[ _ | | [ ] 00000000
Bily BitE BitS Bitd Bit3 Bit2 Bit1 Bil0 SFR Address:
DxBA

Bits ¥=0: TLO: Timer 0 Low Byta,
The TLO register is the low byte of the 16-bit Timer 0.

SFR Definition 21.5. TL1: Timer 1 Low Byte

R R RN AW RAW Ry RN R Reset Valua

| | | l 1 00000000

Bil? Bilg Bils Bild Bil3 Bit2 Bit1 20 SFR Address:
0«86

Bits 7¥—0: TL1: Timer 1 Low Byte.
The TL1 register is the low byte of the 16-bit Timer 1.

SFR Definition 21.6. THO: Timer 0 High Byte

R Rw R AW RW R R RiwW Resat Value

| | | | [ 00000000

Bit7 Bit& Bits Bit4 Bitd Bitz Bit1 Bit0 SFR Address:
OxBC

Bits ¥=0: THO: Timer O High Byte,
The THO register is the high byte of the 16-bit Timer 0.

SFR Definition 21.7. TH1: Timer 1 High Byte

RwW R R RAW RAW R R RwW Resel Value
| | | | | | 00000000
BT Bit& Bits Bid Bit3 Bit2 Bit1 =] SFR Address:
Oxa0D
/ Bits ¥-0: TH1: Timer 1 High Byte.
A The TH1 register is the high byte of the 16-bit Timer 1.
17 Tvopa Tenon
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TARTO

Timer 1 UART

T Cleck
Start
Detected
RX Claek
TARTO Baud Rate Logic
10T
A)  UARTBaudRate=3xT1 Overflow_Rate
Ti
CLE
By TI_Overflow Rate=Se—mmr
MARK ——,  START ) . : . -
\ | h y / o Y sTeR
g'u_w;.an-I|;I1:LI|:|1_,|:|2_||:|:-3|=_|:-4I|:-.=,_.|:|ﬁ__|:|.E"T
RIT TIMFS I I L L L 1 I I L [l i
I N T i T A T + T i T i T i T i T " T + L
BIT SAMPLING | :
UARK ——  START
’ 3TO0P
e arr 0o Dl:m}:nllm_r_ns:ns.mlmfm
BT TIWES I I I L J Il L L I I L
a0 a0 a0 s a a a  a Tt a
AT SAMPLIE

9-Bit UART Timing Diagram
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SCOND: Serial Port 0 Control

AW R AW RN R R R R Resgal Valus
S0MODE MCED RENOD TEB0 RB&0 TIiD RIO 01000000
Bit
Bt it Bits Bl B3 Bit2 Bit1 Bt Addressabla
SFR Address: 0x98
Bit7: SOMODE: Senal Port 0 Operation Mode.
This bit selects the UARTO Operation Mode,
0: B-hit UART with Variable Baud Rate,
1: 9=hit UART with Variable Baud Rate.
Bit6: UNUSED. Read = 1b. Write = don't care.
Bit5: MCED: Multiprocessor Communication Enable
The function of this bit is dependent on the Serial Port 0 Operation Mode.
SO0MODE = 0: Checks for valid stop bit.
0 Logic level of stop bit is ignored.
1: RI0 will only be activated if stop bit is logic level 1.
SOMODE = 1: Multiprocessor Communications Enable,
0: Logic level of ninth bit is ignored.
1: R0 is s2t and an interrupt is generated only when the ninth bit is logic 1.
Bitd: REMO: Recelve Enable
This bit enables/disables the UART receiver
0: UARTO reception disabled.
1: UARTO reception enabled.
Bit3: TEED: Ninth Transmission Bit
The logic level of this bit will be assigned to the ninth transmission bit in 9-bit UART Mode. It
is not used in 8-bit UART Mode. Set or cleared by software as required.
Bit2: RB&0: Ninth Receive Bit.
RB30 s assignad the values of the STOR bit in Mode [0 it is assigned the value of the Sth
data bit in Mode 1,
Bit1: TIO: Transmit Interrupt Flag.
Set by hardware when a byte of data has been transmitted by UARTO (after the &th bit in
8-bit UART Mode, or at the beginning of the STOP bit in 9-hit WART Mode), When the
UARTO interrupt is enabled, setting this bit causes the CPU to vector to the UARTO interrupt
service routine. This bit must be cleared manually by software.
Bit0: RI0: Recesive Interrupt Flag.
Set to 1" by hardware when a byte of data has been received by LARTO (set at the STOP bit
sampling time), When the UARTO interrupt is enabled, setting this bit fo 1" causes the CPU
to vector to the UARTO interrupt service routine. This bit must be cleared manually by soft-
ware.

19 Ty enn
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SBUFD: Serial (UARTO0) Port Data Buffer

R RwW Rw RW R R W RAY Reset Yalue

| 0oDO0O0D

Bit¥ Bia Bit5 Git4 Bit3 Bit2 Bt Bind
SFR Address: 0x99

Bits7=0: SBUFO[F.0): Serial Data Buffer Bits 7=0 (MSB-LSB)

This SFR accesses two registers; a transmit shift register and a receive latch register. When
data is written to SBUFD, it goes to the transmit shift register and is held for serial transmis-
sion. Writing a byte to SBUFD initiates the transmission. A read of SBUFD returns the con-
tents of the recelve latch,

[~ Target Actual Baud | Oscillator | Timer Clock Tmer
Baud Baud |Rate Error| Divide Source (pre-scale Reload
Rate (bps) | Rate (bps) Factor selact” Value (hex)
230400 | 230760 | 0.16% L) SYSLLK XX 1 OREG |
n | 175200 | 115385 | 0.16% | 104 | SYSCLK | XX 1 0xCC
= 57600 57682 0.16% 208 SYSCLK xX 1 w58
o 28800 2BB4E | 016% | 416 | SYSCLK | oy 1 w30
) 14400 14423 D.16% B3 SYSCLK /4 o i D08
4 | 9600 9615 | 0.16% | 1248 | SYSCLK/4 01 0 0x64
@ | 2400 2404 | 0.16% | 4892 | SYSCLK/12| 00 0 0x30
7 1200 1202 0.16% O0B4 | SYSCLK /48 10 0 0x08
20400 | 250769 0165 104 STSCLR R 1 [T
M 115200 115385 0.16% 208 SYSCLK KX 1 Ox98
= 57600 57682 0.16% 416 SYSCLK XK, 1 030
= 28800 28846 | 0.16% | 832 | SYSCLK (4 | 01 0 OwDE
L | 14400 14423 | 016% | 1664 | SYSCLK/4 | 01 0 0x30
5 8600 9615 0.16% 2456 SYSCLK /12 0o 0 OwBE
7 2400 2404 | 016% | 0OB4 | SYSCLK/4B| 10 i Dw08
& 1200 1202 D.16% 10068 | SYSCLK /48 10 i D30
w | 230400 | 230769 | 0.6% | 208 | SYSCLK | XX 1 0x88
= 115200 115385 0.16% 416 SYSCLK xx 1 0x30
® 57600 57602 | 0.16% | 832 | SYSCLK/4 o1 o Dw0E
i 28800 ZBB4G D.16% 1664 SYSCLK /4 o1 0 D30
5 14400 14388 | 008% | 3336 | SYSCLK/12| oo 0 0x75
E 8600 9815 | 0.16% | 4002 | SYSCLK/ 12| 0o 0 O30
> 2400 2404 | 0.16% | 19968 | SYSCLK/ 48| 10 0 0x30
20 Tyl Tenn
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IE: Interrupt Enable

R R RW R R RN RAW R Resat \alue
| EA | ESFID | ET2 | ES0 | ETH | EX1 | ETO | EXD | Q0000000
Bit7 Biti Bit5 it Bita Bit2 Bit1 Bl SFR Addrass:
(bit addressable)  OwA8
BitT: E#: Enable All Interrupts.
This bit globally enablesidisables all interrupts, It overrides the individual interrupt mask set-
tings.
0: Disable all interrupt sources.
1: Enable each interrupt according to its individual mask setting.
Bits: ESPI0: Enable Seral Peripheral Interface (SPIO) Interrupt.
This bit sets the masking of the SPI0 interrupts,
0: Disable all SPI0 interrupts.
1: Enable interrupt reguests generated by SPI0.
Bits: ETZ: Enable Timer 2 Interrupt.
This bit sets the masking of the Timer 2 infermupt
0: Disable Timer 2 interrupt,
1: Enable interrupt requests generated by the TFZL or TF2H flags.
Bitd: EZ0; Enable UWARTO Interrupt.
This bit sets the masking of the UARTO interupt
0: Disable UARTO interrupt.
1: Enable UARTO interrupt.
Bit3: ET1: Enable Timer 1 Interrupt.
This bit sats the masking of the Timer 1 interupt
0: Disable all Timer 1 interrupt.
1: Enable interrupt requests generated by the TF1 flag.
Bit2: EX1: Enable External Imterrupt 1.
This bit sats the masking of Extermal Interrupt 1,
0: Disable external interrupt 1, .
1: Enable interrupt requests generated by the INT1 input.
Bit1: ETO: Enable Timer O Interrupt.
This bit sats the masking of the Timer 0 interrupt
0 Disable all Timer O interrupt.
1: Enable interrupt requests generated by the TFO flag.
BitD: EX0: Enable External Imterrupt 0.
This bit sets the masking of External Interrupt 0.
0: Disable external interrupt 0. -
1: Enable interrupt requests generated by the INTO input.
21 Tya Tenn
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TCON: Timer Control

R W R RAN R R R R Reset valug

TF1 | TR1 | TFO | TRO | IE1 | IT1 | IEQ | ITO |ODDDDDOI:I

Bal? Bites Bit5 Bitd Bit3 Bit2 Bt Bt SFR Address:
(bit addresssble)  0xBE

Bit7: TF1: Timer 1 Overflow Flag.

Set by hardware when Timer 1 overflows. This flag can be cleared by software but is auto-
matically cleared when the CPU vectors to the Timer 1 interrupt service routine.
0 Mo Timer 1 averflow detected
1: Timer 1 has overflowed.
Bit&: TR1: Timer 1 Run Control.
0: Timer 1 disabled.
1: Timer 1 enabled,
BitS: TFOQ: Timer 0 Overflow Flag.
Set by hardware when Timer 0 overflows. This flag can be cleared by software but is auto-
mafically cleared when the CPU vectors to the Timer 0 interrupt service routine.
0 Mo Timer 0 overflow detacted
1: Timer 0 has overflowed.
Bitd: TRO: Timer 0 Run Control.
0: Timner 0 disabled.
1: Timer 0 enabled,

Bit3 |E1; External Interrupt 1.

This flag is set by hardware when an edge/level of type defined by IT1 is detected. It can be
cleared by software but is automatically ¢leared when the CPU vectors to the External Inter-
rupt 1 service routing if IT1 = 1. When IT1 =0, this flag is set to “1" when INT1 is aclive as
defined by bit INTPL in register INTO1CF (sea SFR Definition 8.13).

Bit2: IT1: Interrupt 1 Type Select. . .
This bit selects whether the configured INT1 interrupt will be edge or level sensitive. INT1 is
configured active low ar high by the INTPL bit in the ITO1CF register (see SFR Definition
9.13).

0: INT1 is level triggered.
1: INT1 is edge tnggered.

Eit1: |IED: External Interrupt 0,

This flag is set by hardware when an edge/level of type defined by ITO is detected, It can ba
cleared by software but is automatically cleared when the CFU vectors to the External Inter-
rupt 0 service routing if ITO = 1. When ITO = 0, this flag is set to *1" when INTO is active as
defined by bit INOPL in register INTO1CF (see SFR Definition 2,13),

Bit0: ITO: Interrugt 0 Type Select, o o
This bit selects whether the configured INTO interrupt will be edge or level sensitive. INTD is
cenfigured active low or high by the INOPL kit in register ITO1CF (see SFR Definition 8.13).
00 INTO is leved triggered.

1: INTD is edge triggered,

23 Tiya Jenn
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ITOLCE: INTO / INT1 Configuration

R R R R R R RAN Ry FRes=t value

[TINTPL [ INTSLZ [ IN1SL1 | IN1SLO | INOPL | INOSL2 | INOSL1 | INOSLO | 000000C1

Bat¥ Eil& Bit5 Bitd Bit3 Bit2 Bitl Biil SFR Addrass:
OxE4

Mote: Refer to SFR Definition 21.1 for INTO/ edge- or l2vel-sensitive interrupt selection.

BitT: INTPL: INT1 Pedlarity
0: INTH input is active low
12 INT1 input is active high.

BitsB—4: IN15L2-0: INT1 Port Pin Selection Bits .
These bits select which Port pin is assigned to INT 1. Note that this pin assignment is inde-
pendent of the Crossbar; INT1 will monitor the assigned Port pin without disturbing the
peripheral that has been assigned the Port pin via the Crossbar. The Crossbar will not
assign the Port pin to & peripheral if it is configured to skip the selected pin (accomplished by
setting to "1’ the corresponding kit in register POSKIR).

IN1SL2-0 INT1 Port Pin
000 P0.0
001 PO
010 P2
ol P03
100 P04
101 PD.5
110 PG
M PO.7
Bit3: INOPL: INTD Polarity

0: INTO interrupt is active low.
12 INTD interrupt is active high.

Bits2—0: INTOSL2-0: INTO Port Pin Selection Bits -
These bits select which Port pin is assigned to INTO, Note that this pin assignment is inde-
pendent of the Crossbar. INTO will monitor the assigned Port pin without disturbing the
peripheral that has been assigned the Port pin via the Crossbar. The Crossbar will not
assign the Port pin to & penipheral if it is configured to skip the selected pin (accomplished by
sefting to "' the corresponding bit in register POSKIP)

INDSL2-0 INTO Port Pin
Qoo P0.0
001 P01
010 F0.2
o011 P03
100 PO.4
101 PO.5
110 PO.6
M PO.7

25
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IP: Interrupt Priority

RAY

RAN AN R R RN RA R Reset Value

PSPI0 | PT2 | PS0 | PT1 | PX1 | PTO | PX0 | 10000000

Bit7
Bit6

Bita

Bit4

Bit3

Bit2

Bitr

Bit1:

BitD:

BiiG Bil5 Bit4 Bit3 Bit2 Bt it

(bt addressabla)

SFR Addrass:
0xB8

UMUSED. Read =1, Write = dan't care

PEPI0: Serial Peripheral Interface (SPI0) Interrupt Priority Control
This bit sets the priority of the SPI0 interrupt.

0: SPI0 interrupt set to low priority level.

1: SPI0 interrupt 52t to high priority level,

PT2: Timer 2 Interrupt Priority Confrol,

This bit sats the priority of the Timer 2 interrupt.

0: Timer 2 interrupt set to low pricrity level.

1: Timer 2 inferrupts set to high priority level,

PS0: UARTO Interrupt Priorty Contral.

This bit sets the priority of the UARTO interrupt.

0: UARTO interrupt set to low priority level.

1: UARTO interrupts set to high pricrity level,

PT1: Timer 1 Interrupt Priority Confrol,

This bit sets the priority of the Timer 1 interrupt.

0: Timer 1 interrupt set to low priority level.

1: Timer 1 interrupts set 1o high priority level,

PX1: External Interrupt 1 Priorly Control,

This bit sets the priority of the External Interrupt 1 interrupt.
0: Extemnal Interrupt 1 set to low prionty level.

1: External Interrupt 1 set to high priority level

PTO: Timer 0 Interrupt Priority Control.

This Bit sats the priarity of the Tirmear O interript.

0: Timer 0 interrupt set to low priority level.

1: Timer 0 interrupt set to high priority level.

PX0: Extemnal Interrupt O Priority Control.

This bit sets the priority of the External Interrupt O interrupt,
0: External Interrupt O set to low priority level,

1: External Interrupt O set to high priority level.
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(M oad ey M) Interrput Service Routines
ARE
Interrupt | Priority : = Prionity
Intermupt Source B Ord Pending Flag = E g E Enable Flag Conrol
) _ ) Always
Reset 00000 Top | Mone MiA NA | Always Enabled o
i Highest
Extemal Intermupt 0 ~
(TNTO ) 00003 0 IEQ(TCON.1) Y Y EXO{IE.0) Px(IP.0)
Timer 0 Overflow 00008 1 TEWTCON 5) Y Y ET{IE.1) PTO{IP.1)
Extemal Intermpt 1 . . . _ _
(T 0x0013 2 IEI(TCON.3) ¥ Y EXIIE.Z) PX1(IF2)
Timer 1 Overflow 0=001B 3 TFITCON.T) Y Y ETL(IE.3) PTI{IP3)
UARTO 00023 4 R0 (5CON0) Y N ESIE 4 PSR4
4 =002 - by : ;
TIO (SCON.1) S )
_ TE2H({TME2CN.T) . B} _
Timer 2 Overflow 0x002B 3 ) Y N ET2({IE.5) PT2(IP3)
TE2L(TME2CN 6)
SPIF (SPIOCN.T)
SPI0 00033 6 WEOL (PIDEN ) Y N ESPIOIE & PSPIO{IPS
" MODE (SPIOCN 5) : (IE-6) aF6)
RXOVEN (SPIOCKN 4)
. PSMEQ
SMEQ 00038 7 SI(SMBOCN .0} Y N ESMEO (EIE1.0)
(EIP1.0)
USBO 00043 8 Special N N EUSBO (EIEL.1 FLUSEO
0k i ! Iy .
pee ) (EIP1.1)
ADC) Window ADIWINT . PWADCO
00048 9 ] Y N EWADCO (EIE1.2)
Com-pare {(ADCOCN 3) (EIP1.2)
ADCO Conversion B 3 PATMCO
00053 10 ADOINT (ADCOCHN.5) T N EADCO (EIEL.3) .
Complete (EIP1.3)
AT

wvolid int2aub ()

/f Interrupt code

25 Ty Tenon
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Bit Pulse Width Modulator Mode

ot — 256 - PCAOCPHR)
DuiyCyele 256

Equation 8-Bit PWM Duty Cycle

PCADCPHD
PCANPLR
S Comparair B Portvo
PCA Timeheme b PCADL
PCA 8-Bit PWM Mode Diagram
16-Bit Pulse Width Modulator Mode
g — (65536 — PCAOCPn)
DutyCyele 53536
Equation 16-Bit PWM Duty Cycle
Wvine: [
1 E
s al PCAICPHs | PCADCFLA
[ B
:l Thefi]a U U ! |
uDi 18- Comy sl e g :Ex'\'i\'}unbm: 7] Pod
:} e 1
T e
s e L PoAML
PCA 16-Bit PWM Mode
A PCADMCN: PCA Control
16 Ty Tenon
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R Riw Rw R R Rw RW R Resel Value
| CF | CR | - | CCF4 | CCF3 | CCF2 | CCF1 | CCF0 | 00000000
Bit7F Bl Bits Bitd B3 Bat2 Bit1 Bit0 SFR Address:
(bit addressable)  OxD8

Bit7: CF: PCA CounteriTimer Overflow Flag.
Set by hardware when the PCA Counter/Timer everflows from 0xFFFF to 0x0000. When the
Counter/Timer Overflow (CF) interruplt is enabled, setting this bit causes the CPL to vector
to the PCA interrupt service routine, This bit is not automatically cleared by hardware and
must be cleared by software.

BitE: CR: PCA Counter/Timer Run Control.
This bit enablesfdisablas the PCA Counter/Timer,
0: PCA CounterTimer disabled.
1: PCA Counter/Timer enabled.

Bits: UMUSED. Read = Ob, Write = don't care.

Bit4 CCF4: PCA Module 4 Caplure/Compare Flag.
This bit is set by hardware when a match or capture eccurs. VWhen the CCF4 interrupt is
enabled, setting this bit causes the CPU o vector to the PCA interrupt service routine. This
bit is not automatically cleared by hardware and must be cleared by software.

Bit3 CCF3: PCA Module 3 Caplure/Compare Flag.
This kit is set by hardware whan a match or capture occurs. When the CCF3 interrupt is
enabled, setting this bit causes the CPU fo vector to the PCA interrupt service routine. This
bit is not automatically cleared by hardware and must be cleared by software.

Bit2 CCFZ2: PCA Module 2 Caplure/Compare Flag.
This bit is set by hardware when a match or capture eccurs. When the CCF2 interrupt is
enabled, setting this bit causes the CPU fo vector to the PCA interrupt service routine. This
bit is not autormatically cleared by hardware and must be cleared by software.

Bit1 CCF1: PCA Madule 1 Caplure/Compare Flag,
This bit is set by hardware when a match or capture eccurs. When the CCF1 interrupt is
enabled, setting this bit causes the CPU o vector to the PCA interrupt service routine. This
bit is not automatically cleared by hardware and must be cleared by software.

Bit0 CCFO: PCA Madule O Caplure/Compare Flag,
This bit is set by hardware when a match or capture occurs. When the CCFO interrupt is
enabled, setting this bit causes the CPU o vector to the PCA interrupt service routing. This
bit is not automatically cleared by hardware and must be cleared by software.

27 TN TN
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PCAOCPM Bit Setting for PCA Capture/Compare Modules

PWM16| ECOM | CAPP

CAPM| MAT | TOG | PWM ECCF Operation Mode

Capture triggered by pastive edge an

0 CEXn

=]

X

Caplure triggered by negative edge on

1 CEXn

Capture triggered by fransition on CEXn

Software Timer

High Speed Cutput

Frequency COutput

3-Bit Pulse Width Modulator

== O] el M
R (Y [N [ (Y
Ooo0o0= O

ool oo o -

M M| M o O
O 0 = -0 O
el e s = ==
| ] e = o X

16-Bit Pulse Width Modulator

SFR Definition 22.6. PCAOCPLn: PCA Capture Module Low Byte

RAW RW R RAY R RW RW Ry Resat Value
| | | ] | | | | 00000000
Bit? Bt Bit5 Bit4 Bit3 Bit2 Bit1 Bitd SFR Address:
1:F8, 2:E8,
04EE, IxED,
0xFD
FCAOCPLN Address: FCADCPLO = 0xFB (n = 0), PCAQRCPLT = 0xE3 (n = 1),
PCADCPLZ = OxEB (n = 2}, PCADCPL2 = 0xED (n = 3),
PCADCPLY = 0xFD (n = 4)
Bits7-0: PCAOCPLN: PCA Capture Module Low Byte.
The PCAOCPLN register holds the low byte (LSE) of the 18-bit capture module n.

SFR Definition 22.7. PCAOCPHn: PCA Capture Module High Byte

RW R R RwW R RAY R R Reset Value
| | | | I | | 00000000
Bit7 BitE BitS Bitd B3 Bit2 B Bi0 EFR Address:

PCADCPHN Address:

OuFC, OxEA,
QxEC 0:EE,
=FE

PCAOCPHO = 0xFC (n = 0), PCAOCPH1 = OxEA (n = 1),
PCAOCPH2 = 0xEC (n = 2), PCAOCPH3 = OxEE (n = 3),
PCAOCPH4 = 0xFE (n = 4)

Bits7=0: PCAQCPHn: PCA Capture Module High Byte.
The PCADCPHnN register holds the high byte (MSEB) of the 16-bit capture module n.

2B 7M1 TN
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10-Bit ADC

ADCEAISY (W)
Tiener I Coveifiom
Tiner 2 Ol
Timer 1 Overfhos
CNVETR It

Tinir 3 Ceeniflonm

ADCUANT

Compare
Logic

I
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ADCOCE: ADCO Configuration

RAY R R AW R R R R Resel Valus
| 00000000

(&[lE) i Tl i ] Bitd ][] Bit? ikl Gind
SFR Address: 0x99

Bits7=0: SBUFOQ[7:0]: Serial Data Buffer Bits 7-0 (MSB-LSE)
This SFR accesses two ragisters; a transmit shift register and a receive latch register. When
data is written to SBUFQ, it goes to the transmit shift register and is held for serial transmis-

sion. Wting a byte to SBUFD initiates the transmission. A read of SBUFQ returns the con-
tents of the receive latch,

SFR. Address = 0xBC; SFR Page = All Pages

R RW R Rw R RwW RwW RN Rersed Walle

[[ADOSC4 | ADOSC3 | ADOSC2 | ADOSC1 | ADOSCO | ADOLJST| - - | 11111000

Bit? BatE Bats Eiit4 Bit3 Bit2 Bt Bibd SFR Address
OXBC

Bits7=3: ADOSC4-0: ADCD SAR Conversion Clock Period Bits,
SAR Conversion clock is derived from system clock by the following equation, where
ADOSC refers to the 5-bit value held in bits ADOSC4-0. AR Conversion clock reguiremenis
are given in Table 5.1,

Apose = SYSCLE
CLK,p
Bit2: ADOLJST: ADCO Left Justify Selact
0: Data in ADCOH: ADCOL registars are right-justified.
1: Data in ADCOH:ADCOL registers are left-justified.
Bits1-0: UNUSED. Read = 00b; Write = don't care.

30 Tiya Tenn
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ADCOCN: ADCO Control

RAN RN RAW RwW RAw R RN RwW Resal Value
[ ADOEN | ADOTM | ADOINT |ADOBUSY[ADOWINT| ADOCM2 | ADOCM1 | ADOCMO | 00000000
Bit7 Bird Bits Bitd Rit3 Bitz Bt Ban SFR Addness:

(it addressanie)  OxES

Bit7: ADOEN: ADCO Enable Bit.
0: ADCO Disabled, ADCO is in low-power shutdown,
1: ADCO Enabled. ADCO is active and ready for data conversions,
BitG: ADOTM: ADCD Track Maode Bit,
0: Normal Track Mode: When ADCO is enabled, tracking s continuous unless a conversion
is in progress.
1: Low-power Track Mode: Tracking Defined by ADOCM2-0 bits (see below).
Bit5: ADOINT: ADCO Conversion Complete Interrupt Flag.
0: ADCO has not completed a data conversion since the last tima ADOINT was cleared,
1: ADCO has completed a data conversion,
Bitd: ADOBUSY: ADCO Busy Bit.
Read:
0: ADCO conversion i3 complete or 2 conversion is not currently in progress, ADOINT is set
to logic 1 on the falling edge of ADOBUSY.
1: ADCO conwersion is in progress.
Wiite:
0: Mo Effect.
1: Initiates ADCO Conversion if ADOCM2-0 = 000b
Bit3: ADOWINT: ADCOH Window Compare Interrupt Flag.
0: ADCO Window Comparison Data match has not occurred since this flag was last cleared.
1: ADCO Window Comparison Data match has occurred.
Bits2=0: ADOCMZ2=0: ADCO Start of Conversion Mode Select.
When ADOTM =0:
000: ADCO eonversion infiated on every write of ‘1" to ADDBUSY.
001: ADCO eonversion inifisted an overflow of Timer O,
010: ADCO conversion initiated on overflow of Timer 2.
011: ADCO conversion initlated on everflow af Timear 1
100: ADCD conversion infiated on rising edge of extemal CHNVSTR
101; ADCO conversion intiated on overflow of Timer 3.,
113 Reserved.
When ADOTM = 1:
000: Tracking mitated on write of 1" to ADDBUSY and lasts 3 SAR clocks, followed by conversion.
001: Tracking initiated on overflow of Timer 0 and lasts 3 SAR clocks, fallewed by conversian.
010: Tracking nitiated on everflow of Timer 2 and lasts 3 SAR docks, fallowed by conversion.
011: Tracking initizted on overflaw of Timer 1 and [asts 3 SAR clocks, follewed by conversion.
100: ADCO tracks only whan CNVSTR input is logic low; conversion starts on riging CNVSTR edge.

101; Tracking initiated on cverflow of Timer 3 and |asts 3 SAR clocks, followed by conversion,
11x: Resarved.
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SFR Definition 5.1. AMX0P: AMUX0 Positive Channel Select

R R R RW RAW RW RW RW  ReselValue

| - ] - | - [ ANXOP4 ] AMXOP3 | AMXOPZ | ANMXOP1 [ AMXOPO ]DDEH]DEH]D

Bit7 Bitd Bits Bit4 Bit3 Bil2 Bit1 BitD  SFR Address:
0xBB

Bits7-5 UNUSED. Read = (000b; Wrile = don'l care,
Bitsd—0: AMXOP4-0: AMUXD Positive Input Selection

AMX0P4-0 ADCO Positive Input ADCO Positive Input
(32-pin Package) (48-pin Package)

00000 P1.0 P2.0
00001 F1.1 P21
00010 P1.2 p2.2
00011 P1.3 P23
00100 F1.4 F2.5
001 F1.5 P2.6
00110 1.6 F3.0
00111 P17 P31
01000 P2.0 P34
01001 P21 P35
01010 F2.2 P37
01011 P2.3 P4.0
01100 P24 P4.3
01101 P2.5 P4.4
01110 F2.6 P4.5
01111 F2.7 4.6
10000 F3.0 RESERVED
10001 Po.0 P03
10010 PO.1 PO.4
10011 FO.4 P1.1
10100 FO.5 P1.2

10101 - 11101 RESERVED RESERVED
11110 Temp Sensor Temp Sensor
11111 Voo Voo
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SFR Definition 5.2. AMXO0ON: AMUX0 Negative Channel Select

R R R RAW RAVY R R RAW Resel Value
- -] | AMXONS | AMXONS | AMXONZ | AMXON1 | AMXONO | 00000000
BT BitG BitS Bitd Bit3 Bit2 Bit1 Bit0 SFR Address;
OxBA
Bits7-5: UNUSED, Read = 000b; Writa = don't care,
Bits4=0: AMXON4=0: AMUXD Negative Input Selection.
Maote that when GND is selected as the Megative Input, ADCO operates in Single-ended
mode. For all other Negative Input selections, ADCO operates in Differential mode,
AMXON4-0 ADCO Negative Input ADCO Negative Input
(32-pin Package) (48-pin Package)
00000 P1.0 P2.0
00001 P1.1 P21
00010 P1.2 P2.2
ooo11 P13 P23
00100 Fi.4 P2.5
00101 P1.5 P2.6
00110 P1& P3.0
o011 P17 F3.1
01000 P20 P34
01001 P2.1 P3.5
01010 P22 P37
01011 P2.3 P4.0
01100 P2.4 P4.3
01101 F2.5 P4.4
01110 P2.6 P4.5
ERER] P27 P4.E
10000 P3.0 RESERVED
10001 FO.O FO.3
10010 PO.1 FO.4
10011 FO4 P11
10100 PO.5 P1.2
10101 - 11101 RESERVED RESERVED
11110 VREF VREF
11111 GMND (Single-Endad Mode) | GMD (Single-Endad Mode)

N
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Voltage Reference Functional Block Diagram

DI N2 TN0T

REFOCN = 0x08; VDD =33V 5w pin® noy *
REFOCN =0x10; 18V by yoma o hey *
REFOCN = 0x00; P13 g1 07 men VREF nnoy *
EEFOCN = 0x81; (1xGain) 2w 78 non *
REFOCKN =0x01; (2xGain) 2.4v
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REFOCN: Reference Control

R R RAN R RN RN R R Reset Value
- - - - | REFSL | TEMFE | BIASE | REFEE | 00oo0o00
Bat¥ Bité: Bits Bit4 Bit3 B2 Bit1 Bitl SFR Address:
0xD1
Bits7—3: UNUSED. Read = 00000b; Write = don't care.
Bit3: REFSL: Vaoltage Reference Selact,
This bit selects the source for the internal voltage reference,
0: VREF pin used as voltage reference,
1: Vg used as voltage reference.
Bit2: TEMPE: Termperature Sensor Enable Bit.
X Internal Temperature Sensor off.
1; Internal Temperature Sensor on,
Bit1: BIASE: Internal Analog Bias Generator Enable Bit,
0: Internal Bias Generator off.
1: Internal Bias Generator on.
Bitl: REFBE: Internal Reference Buffer Enable Bit.
0: Internal Reference Buffer disabled.
1: Internal Reference Buffer enabled. Internal voltage reference driven on the VREF pin.
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Enhanced Serial Peripheral Interface (SPID)

SFR Bus /
A B
AR Logic

SPICONTROL LOGIC

——= SFIIRD

Data Path Fin Interface
Contral Contral
i 4
1 1
: i
i
D oo —— wosi - E
: - ! I
I I
} C
sci | R
e
Contral :sl >F"Dl'tIFD
L | 1
e = 8
A
R
Mss |
I ]

¢ SFR Bus /

SPI Block Diagram
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SPINCEFG: SPI0 Confisuration

R RAN R R R R R R Resat Yalus
SPIBSY | MSTEN | CKPHA | CKPOL | EL‘I.I’SEL| MSSIN | SRMT | RXBMT |ooooo111
BitF Bab BilS Bita Bit3 Bit2 Bit1 Bty

SFR Addrass: (e

Bit 7: SPIESY: 5Pl Busy (read anly).
This bit is set to logic 1 when a SPI transfer is in progress (Master or slave Mode).

Bit &: MSTEN: Master Mode Enable.
0: Disable master mode, Operate in slave mode
1: Enable master mode. Operate as a master.

Bit 5: CHPHA: SPI0 Clock Phase.
This bit contrels the SPI0 cleck phase.
0 Data centered on first edge of SCK penod.®
1: Data centered on second edge of SCK peried.”

Bit 4. CKPOL: SPI0 Clock Polanty.
This bit contrals the SPI0 clock polarity.
0 SCK line low in idle state,
1: SCK line high in idle state,

Bit 3: SLVSEL: Slave Selected Flag (read only).
This bit is set to logic 1 whenever the NS5 pin is low indicating SF10 is the selected slave. It
is cleared to logie 0 when NSS is high (slave nol selected), This bit does not indicata the
instantaneous value al the NS5 pin, bul rather a de-glitched version of the pin input.

Bit 2: M33IM: M55 Instantaneous Fin Input (read only).
This bit mimics the instantaneous value that is present on the NSS port pin at the time that
the register is read. This input is net de-glitched.

Bit 1: SRMT: Shift Register Empty (Valid in Slave Mode, read only).
This bit will be set to logic 1 when all data has been transfarred im/out of the shift register,
and there is no new information available to read from the transmit buffer or write to the
receive buffer, It returns 1o legic 0 when a data byte is transferred (o the shift register from
the transmit buffer ar by a transifion on SCK.
MOTE: SEMT = 1 when in Master Mode.

Bit 0: RXBMT: Receive Buffer Empty (Valid in Slave Mode, read only).
This bit will be set to legie 1 when the receive buffer has been read and centains no new
information. If there is new information available in the receive buffer that has not been read,
this bit will return to logie 0.
NOTE: RXBMT = 1 when in Master Mode.

*Note: In slave mode, data on MOSI is sampled in the center of sach data bit. In master mode, data on MISO is
sampled cne SYSCLK before the end of each data bit, to provide maximum settling time for the slave device,
Sea Table 2001 for timing parameters.
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SPION: SPI0 Control

RAw R R RW RAw R 3 RwW Resat Value
[ SPIF | WCOL | MODF |RXOVRN|NSSMD1[NSSMDO[ TXBMT | SPIEN | 00000110
Bits Bité Bit5 Bad Bit3 Bitz Bit1 Bt Auureauai;;am

SFR Address: OxFg

Bit 7 SPIF: SPI0 Interrupt Flag.
This bit is =&t to logic 1 by hardware at the end of a data transfer. If interrupts are enabled,
setting this bit causes the CPU fo vector to the SPI0 interrupt service routine. This bit 1s not
automatically cleared by hardware, It must be cleared by software,

Bil 6 WCOL. Write Collision Flag.
This bitis set to logic 1 if a write to SPIODAT is attempted when the transmit buffer has not
been emptied to the SFI shift register. When this occurs, the write to SPIODAT will be
ignored, and the fransmit buffer will not be written. This flag can oceur in all SPI0 modes., It
must be cleared by software.

Bit 5 MODF: Mode Fault Flag.
This bitis set to logic 1 by hardware (and generates a SPI0 interrupt) when a master mode
collision s detected (NSS s low, MSTEN = 1, and NSSMD[1:0] = 01). This bit is not auto-
matically cleared by hardware, It must be cleared by software,

Bit 4: RXOWVRMN: Receive Cvarrun Flag (Slave Mode anly).
This bitis set to logic 1 by hardware (and generates a SPI0 interrupt) when the receive buf-
fer still holds unread data from a previous transfer and the [ast bit of the current transfer is
shifted into the SPI0 shift register. This bit is not automatically cleared by hardware, It must
be cleared by software.

Bits 3-2: NSSMD1-NSSMDO: Slave Select Mode.
Selects between the following MEE operation modes:
(See Section “20.2. SPI0 Master Mode Operation” on page 224 and Section *20.3. SPI0
Slave Mode Operation” on page 226).
00: 3-Wire Slave or 3-wire Master Mode. NS5 signal is not routed to a port pin.
01: 4-Wire Slave or Multi-Master Maode (Default). NSS is always an input to the device.
1x: 4-Wire Single-Master Mode. NS5 signal is mapped as an output from the device and will
assume the value of NSSMDO.

Bit 1: TXBMT: Transmit Buffer Emphy.
This bit will be sat to logic 0 when new data has been written to the transmit buffer. When
data in the transmit buffer is transferred o the SPI shift regisler, this bit will be set to logic 1,
indicating that it is safe to write a new byte to the transmit buffer.

Bit O« SPIEN: SFI0 Enable.
This bit enables/disables the SPI.
0 5P disabled.
1: SPI enabled.

38 TMoMa Tenn

40



www.arikporat.com

I

BOS1 @31 Pl IMNDT - 38 -

TUawn 1N 711911 phawl rao

SPIOCER: SPI0 Clock Rate

RW R R R R RW R RN Rasat WValue
| SCRT | SCR6 | SCR5 | SCR4 | SCR3 | SCR2 | SCR1 SCRO |00000000
BT it it it B3 B2 Eit1 BitD

SFR Addiress. TxAZ

Bits 7-0: SCRT-SCR0: 5PI0 Clock Rate
These bits determine the frequency of the SCK output when the SPI0 module is configured
for master mode operation. The SCK clock frequency is a divided version of the system
clock, and is given in the following equation, where S¥YSCLK is the system clock frequency
and SPIOCKR is fhe 8-bit value held in the SPIOCKR register,

S -~ SYSCLK
SCX 33 (SPIOCKR + 1)

for 0 <= SFIOCKR <= 253

Example: If SYSCLK = 2 MHz and SPIOCKR = 0x04,

. 2000000
K 2% (4+1)

foex = 200kHz

SPIODAT: SPI0 Data

RW R R RW RW R R R Reset Value

00000000

Bat¥ Bilé Bits Bitd B3 Bil2 Bit1 Bitd
SFR Address: kA

Bits 7-0: SPIODAT: SPI0D Transmit and Receive Data.
The SPIODAT register is used to fransmit and receive SPI0 data. Writing data to SPIODAT

places the data into the transmit buffer and initiates a transfer when in Master Mode, A read
of SPIODAT returms the contents of the receive buffer.
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nANTY "1 0070 ,00Vn ,NIRY 09D VAR ,M23 2N/ 0ANR 7120V WD aY M
,70°20 N11O7 ,N11DR 11970 ,ARYIR NIDWA | °0°02,0°7°91n0 Y7avn |, AR OV 2w pnwn
.91 MP3 »131 ooww ,mvmn m2 , wa» W 0°1IN3

71727 PYD0N NPOOXOD TRA TAWATMI NPT | AP DMWY 9712 707 12100 ONXONT P N
12N (2°N2 2P MY V) JUP N°1oN | 97132 MINT WO DOWINA 2272912 .0 2°0n2
(D°n2Y9°p 7Y 2°n2 MIRK) JuP 2°23N1 Ralk'sY

. DWW N3 7Y 270 6 2 9T .00 TR MIRA? Y7221 2P NS

Y0 A mawvy 0 A =012 a7y Msan

W 190°1 *2¥1 w1 (VRN °27) NUOm 1011 N2V NWATI DOTPNRN 0O7aYha 1971 I917A PDOT NOYIXN

LR 1PN P
10N P27 — Harvard - 798177 | 2onnim neaonn - Von Neumann — 12101 181 TMWPYISIN
.0°7791 2°1INIM 7172757 1NN DORYM
(A7 MY TY 22772 0T Phn ) B 9717 °97R Y 17 DWWV — p° Rkisir

P2 1P R Tavn 1Pt A axnwn ;1 avan

C8051F380 =pa yponn : 1.4

197037 077 72°777 22201 8051 R°7 ( core ) 729w 0°IP2 1P 03, NANON KOIW 02X IRW 1°2 n1xn Silicon Labs nan

W RNTY LNNR 7770 K17 AW X 20 R, C8051FXXX MRIPIT MNW NIRDIA 1907 W1 .0°O0N AR NNURIR M2

mMRo v C8051F38x 77702 03 . C8051F380 2 7pnani uamik 7w C8051F340 axn C8051F020 1 C8051F010

- DVAPRN 1NW 07 MIRDIAT 792 . 2°Iup/@h72n o2 w7 31907 7Y aR?n 721 C8051F382 , C8051F381 |, C8051F380
72972 MR ATIAYE MNANE 12N TIDNT NININ DN TN N1HAN O3 P01R v Mpna 8051 H 1290 Hw — compatibility
D°2357 W MANTIWR MODINAL? 19 1 1272 2217 RAM 71 (FLASH x10%) 0212307 1992°7 1191 X1 »0pnn 8051 115w
ATMEL nR 7°513.07207 P2 .51 % 3217 72°2 0y 0°7p2 17 NI1NX™7 Mol NNan o1 oo nwpn o, DAC, ADC >
.73 TIL,CYGNAL ,PHILLIPS ,

X117 MICRO'CHIP n1an 5w PIC 17 .%ux 5w >pnia 8051 17 59 2°00127 QIR 2°P2 1P W M0 IR°1170P9R M1nan®
.51 75w 1 DAnR 7207 19w Ipa 1P RpAT

oW 077 .SurR Hw 8051 Hw o X ( CORE) pyanw vo2 8 Sw 072 1P n o C8051FXXX 11 nnowna 0°1p2 1P 9o
ROW 20011 7R 1N0RYR S2AaYn 072 WY N D172 29w 0T, NI 2279 20w 2OY1%°20 DaR Yok YW 8051 av 7P nnvRn

qP2 1P 92907 D°RMR 0PI 8 YW K1 QYW DO1INI7 0OV RIRY V32 8 YW 0°p2 1P 0910 HudKR Hw Pk 8051 210
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,021%0 NN ,2°1N17 P21 HTIA L2307 TINA N1 11912 077 2°2°077 12 0°97277 .02 16 Hw 0°1IN1 0D OV 772NN YW 0ONR
TN 29572 w0 0MORMIDMD 02707 A0 1R

X7 12 190 0P OPTI2 N2anNT? MWK ay Mx0n Ipa pona av - Development Board — mins mm® oi now 7127
nwa ) Simplicity Studio 5 nx1pa7 - n2%wn mnd n2°20 — Integrated Development Environment - IDE niown nposon
012 X7 70737 (5 X0 730N w703 2020

NRIPI RO 0HRMDMDT 0°2°3777 DRI W D007 DR, P2 1IP%A0 DR PINRD Wianwn? NN 90 71230 03 NpoOon 1127

. Configuration Wizard

C8051F380 i1 nrownaasaswean ¢ 1.5

DR MAIRNN 77207 Hw M .C8051F38X  nmowna 0P 1P »in IR 932 0OR¥NIT 0322277 1 NIRNA 2 1907 7220
P2 1P AW v AR 0 AT 09 RIPIW SDWRIT 0TIV P2 1P 1900

48 272171 0°2°077 922 . 71Pwa MR 2 — Mega Instructions Per Second - MIPS 17 9901 ®0n anwKaa 770y
RITW N°I2IN7 P27 D70 0 AR A a1nva L(48MHZ 9702 wrak @nanmaw Mate w0 ) DR IW2 MR 10N
.0°n212°p 64 57132 1ot C8051F380 20012 (FLASH) pran son ROM

o
5 = 5
2 o = = @
=|c|<<| & << o
=l <= || 2 a— ©
5 - B 2= = = =
& g °1Z 5 3 S 2ol
E =, s &l 2l @ 5] =l al e o
= [aa] = = | X &) > x| 5| 2| =
= —- S| oS5 e —_ —| @ o 215 =
= el = 2|Y o =3l £ & 2 2 &
s = 2 = 5| x| = w S8l = c| wm| 2l e
o = £ S| 3| | B9 o @ gl 5 = g S| el S
o @ > 2| gs|>2 o | gl g | =8| = lx|lO @
= L = Tl =S| > @ 8| v o s| = el w5 el = >
3 | % | = |2z gE gL |55 s =
= = © el @ | €| Z =
S s | = |S8|818|al5 &3\ c\& 8|5 2.8 s a
C8051F380-GQ 48 | B4k (4382 | v | v | v | v |2|v|2]|8|v|40 ]|~ | v|+v]|+v| 2| TQFP48
C8051F381-GQ | 48 | 64k | 4352 v viz2lv|l2|le|v|2s|— v|v]|~v]| 2| LaFP32
C8051F381-GM 48 | B4k | 4382 | v | v | v |v|2|v|2|86|v|28 | — v |+v |~ ]| 2| QFN32
CB8051F382-GQ 48 | 32k | 2304 | v | v | v | v 2| v | 2|6 | v| 40| v | +v v | 2 | TQFP48
C8051F383-GQ 48 | 32k | 2304 | v | v | v | v |2]| v | 2|6 || 26| — v | v | v | 2| LQFP32
C8051F383-GM 48 | 32k | 2304 | v | v | v | v |2|v| 2|6 || 28— v |+ ]| +v| 2| QFN32
CB8051F384-GQ 48 | 64k | 43562 | v | v | v | v |2|v| 2|86 || 40| v | —| —| —| 2 | TQFP48
C8051F385-GQ 48 | B4k | 4352 | v | v | v | v |2| v |2|86|v| 25| — —| — —| 2 | LQFP32
CB8051F385-GM 48 | 64k 4362 | v | v | v | v |2 | v | 2|6 | v| 26 | —| —| —| —| 2 QFN32
C8051F386-GQ 48 | 32k | 2304 | v | v | v |v|2|v|2]|8|v| 40| v | —| —| —| 2 | TQFP48
CB051F387-GQ 48 | 32k | 2304 | v | v | v | v |2]| v| 2|86 || 25 | — —| —| —| 2 | LQFP32
CB8051F387-GM 48 | 32k | 2304 | v | v | v | v 2| v | 2|6 | v| 26 | —| —| —| —| 2 QFN32
C8051F38C-GQ 48 |16k | 2304 | v | v | v | v |2 | v | 2|86 |v| 25| —| v | v | v | 2 | LQFP32
CB8051F38C-GM 48 |16k | 2304 | v | v | v | v |2 | v | 2|6 | v 26| — v | v |~ ]| 2 QFN32

. C8051F38x nmowna oo 1w 2°7p2 17 n2 0°2°077 & 2 17720
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222 1) 2°n2 1P 4.25 onw o°n2 4352 w> C8051F380 11 ay .on°197 RAM 17 1112°T 191 DR NORNA NOWIOW A7y
NP 41w .2 . RAMSw ("°p 1/4 ) 0°na 256 R . RAM m135°1 2 » 20mm oo (2002 1024 mw o°na
. XRAM 1w RAM Hw

27107 91719 71NN 0P 0102w ORI 29372 97107 11D TINN 0P ORI NIRNA DY TNV

1M1 97N TANR WO D102W AR DWW TNV

P21 oy USB oy nwpn aworni( 1K 5732 RAM) pin 22102 oo°pw nowewi 37myi

2091 3.3 % i 231 0P 0°2°377 922w ARV WIS

. 12C W HC pwpn o3 xpaw SMBUS 21y 2 w° 02102Ww/A8IN NPRWT ATnva

Wy SPI nmwpn wo o550 AR noywnn amna

. UART o nwpn 1w 2 w2.0290%Ww AR Dy 37md

L1002 16 5w nu Do, 2 mt 6 W aaow AR 11 7 amnyn

NINREPIM 7PN WO 220 AR 12 1 a7nn

.0°p777 25 p1 C8051F381 2 .u79/v%p *p717 40 w> C8051F380 20072 . @ 19D 0op P71 72 Ak 13 7 amnyn

A1 pwian we C8051F380 2. (1112°7 nanin) S11X1 NN2°T M2MY pwARW° 0P 1790 12°K? IR 14 7 97nvn
J1PIw2 MRt 79R 500 — 500K sps oy vea 10 5w ADC wo n? axn 15 3 97mnvn

S1PID TWIONY TN W 0 AR 16 7 aTnvn

. ADC 11772y 0> nnn o nb R 17 7370

OPAORIR 2NWn 2 W 005w AR 18 1 aTnyn

P PR Y (ATIRT) 7T 20 DR NIVXN AT ATV

TOFP -48 7a3na 39097277 & 1.6

plalarelalatalalalalale
/ o )
P05 [ [ 5] P22
PO.4 [T [ ] P23
P03 ] [ ] P24
Po.2 ] B
P01 ] [ ] P26
P00 ] C8051F380/2/4/6-GQ ERk
GnD [ Top View [ ] P30
D+ [ 7] P31
o- ] [ ] P32
vDD [0 [77] P33
REGIN [1] [ ] P34
VBUS [[7 ] [ ] P35
- /
|i| |i| |il H |':| |il H ’i| ]i] lil ’E| |i| TQFP — 48 1112m2 2°5777 70 — 2 7907 IR
5 fdidgsgsiiee
l2
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ORAW 732 D10vn .0op T 48 maw Ny apT amwuw 72220 - Thin Quad Flat Pack - TQFP 111°1a X7 91982 29077
7121 7317 T .20 T 12 w0 X D2 Wi 11103 TA1 2°PT 1907 DR 907 207 N7 111 11907 P DR XD Thvab
Low Profile Quad Flat - LQFP —32 7vraon 7,5, 3, 1aon»noni o071, 614, 2, 0 2 0°non1 2°2001°
.0°D01 QOTITT O3 DOP .07 32 W 3T APIRA L Il 291D NYa nyavw amuw n7°an - Package

2P 8 1% oW P4 R wnm umo 180 Ao "o 51 2 mmw P3 731 PO » 2ov 1o 4 5 9012w 2°K1 1R

2I50% 2vpa 1P mmewn ¢ 1.7

ROR P77 51 17 5V 2900207 ROW 2°p2 1P 2w 221X WO 2 v0°02 51 717701 1299w 20p2 1R W2 NIvol nand
W° 12177 P 51758 Modan Xow M1 5177 5V Mooanaw MNT0 1w MNannn pony L IRy anann bw 00pa 1pn
Analog , AMD , Altera : DX 2311 2°P2 17P°n MR Y NMN2ANT P2 .0°0°2 3232207 1640°0°1 8 W 0°1pa 1pon
Microchip , Infineon ,Freescale, Espressif, Epson, Elan, Dallas, Cypress , Cygnal’ , Atmel , Arduino ,devices

.71 Signetics ,Siemens ,Phillips National ,Nec, , Holtek
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C8051F380 =2 y9757a57 5w s upweaNg ¢ 2 990

C8051F380 25397 5w no3abn mnse ¢ 2.1

C8051F380 1pa 1mp i1 5w N°1a%mi ana0n NXINA 3 1R

ANALOG DIGITAL I/O
PERIPHERALS

Paort 0

Port 1

ShMBusO
sShMBus‘
PCA
& Timers

48 Pin Only

Port 2

CROSSBAR

Port 3

Ca051F380M72/3 Only

PRECISION INTERNAL USB Controller /
OSCILLATORS Transceiver

64/32 kB 8051 CPU
ISP FLASH 48 MIPS
FLEXIBLE DEBUG

INTERRUPTS CIRCUITRY

4/2 kB RAM

C8051F380 1p2 17 17 NX 02377 00129717 & 3 KR
oM (21w 0°YaRT 9% ) 2 Nw 2R 5 ORI PRI
(@R ¥ax) T3 MYnnea 72w 2t b n20%n - HIGH-SPEED CONTROLLER CORE &
.(122 vax2) .p7n a0 Tann - PRECISION INTERNAL OSCILLATOR .2
(2173 vax2) . USB vopn 77wn 72 — USB CONTROLLER TRANSCEIVER .
.DPNPRIR 02901 002001 — ANALOG PERIPHERALS 7
.0oRYT vo/vop - DIGITAL I/O .=
"pan »w — CORE —mavn @ 2.1.1
T2 5w 12°% — HIGH-SPEED CONTROLLER CORE %01 X17. 51 75w - core - 72997 X137 21787 yax2 pong

: DR 0°12970 DR W P2 1PN QW AT PRna Lamax maan
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FLASH x0n (2 7220 °5% 92 17912 "120) 2°n2172°p 64 3% 32 9712 n°1on 101 - 64/32 kB ISP FLASH @ 2.1.2
TP PR DRYIT KDY 192 NOTYAT TIN2 MIdN RY - ISP — In System Programming  ImR 217%%/n1on% jnoaw
NIV ONIX D150 DOXYNI 077 12w 230 ONIR ROXIT? X 700 aNIR NIONY 2TOW 0°P2 1P 1 12Y2 ) R¥NI RITW 2avnnn

.( Programmer nXp1w nnvy 03100

92177 . AW MR R 48 Hw 372y mvan av 8051 Mon neroan 7w n — 8051 CPU 48 MIPS ¢ 2.1.3
TN MYRIANT MTIPD 17 22MN (IR TV 2197 1P aw o0 37 woant) 48MHZ 77na woax ¢oR 1920w papna

.(PYW IR 907 MDWRIL/MTIPD W) LTIR YWY

(7P 1 M90P2 MNP 2 8 ) 120 4 972 RAM 0ot -. 4/2 kB RAM  : 2.1.4

wonx mpood nawva-~FLEXIBLE INTERRUPTS :2.1.5

. DEBUG m%wa% wianwn? ny .nmxeaw 219%1 2avn — DEBUG CIRCUITRY : 2.1.6

T2 .PIN7 TP JATY reset NN Hawn NOYDIA ARTY 2Avn - YA nbvoga 0wk - Power On Reset - POR @ 2.1.7
:NTY) SNWRI DINNR 2817 IR R227D 72 02 1P N2 2IRARMIWD MIYRIAN AR ¥I77 A2 10N 1K 001N reset 1
(T 20790 KD 201, MAWDINA XY NP 00T ,00IRA MPIDNT 730

T2mRa L PPN NIMP AWK WWIRNTRY NIATY 70 WAwNT M0 X — 7w 292 v — Watch Dog Timer - WDT @ 2.1.8

90T DIDRY UYAT K1, "IIPN" 71010 MO, PY2 NIXI WK L 0M0N AT P9 DI $I2P 19IRD 0ORND W10 NPI2INT DX

DTN N2I0INA 2INNR NP nyxanm "nnw 270" - WDT npoos nhapnn

PRECISION INTERNAL OSCILLATOR : 2.1.9

YO0 3 48 Hw TN 92107 0D TNk W P2 1P na

. USB v%pn 77wn 992 — USB CONTROLLER TRANSCEIVER : 2.1.10

W1 23R W 12Mbps 2w 23 2xp oy Mav? i1 . USB 2.0 »nxn 0°2°37% mnanna awearna USB apa op
. 1.5Mbps
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L2MADRIN 295077 292900 — ANALOG PERIPHERALS : 2.1.11

: DR 0°12977 DR W ON9IRT Pona

(7723w M7 PR 798 500) 500ksps 7v oy 122 10 5w - ADC - 2R03072 S9RIRD 1D e

P77 12X (2°p77 2 12 nnn wan ) oR0eee7 an ADC D noo10n oRa nah mawsk oy — AMUX - ahRIX 220 e
. NTRY

. MRV TWT e

LD e

oNMen2 e

.VREG nnn 2x™n e

2MORWINT whs/uep - DIGITAL I/O0 @ 2.1.12

:0°R27 07277 DX X¥721 N2

.4, 0719 77 0 v VYD/LYPY WL 5

OONRN Mot oy pwan? arm.<External Memory Interface - EMIF e
('SMBUS 23 mxap1) 12C nwpn? M7 2 e

.UART nmmwpn mmr 2 e

nwvn SPInmwpn e

D2 1650 2 m™ w6 e

.M10N 12 2NN/ TN e

WRNwH 11X 5% 22977 P aMNXON 2P TR P2 1P N2 ovhavnn P2 nwpnw CROSSBAR N e

NI AW ¢ 2.2

;077791 111277 "anTR 2 2R BITIR0 8051 2097 Hw A9 mIT N2 AN
.Data Memory — asnn: a9 .2 . 7p 1T o3 Xp1 Program Memory — noaswn st .1
MOVC 'n7ips oy 7101 N°10107 122 1 7372 MW MIRIT MIYEARA 09K 2°Was1 9aR M12IN3 2777 MR 2P0 oY
MOVX 1x MOV n7po ay 7191 221037 1112712 1281 (171910 719) Code RXuan ampoa C 1 wra
© X7 NUMBAA APIRAT ONKOT NI°T AP0NT O3 1P 1P AT TINAW 2O 11037 30 DW A0 U170 YAk 1m0
TI2°T 1T .71 N0 TRIN W w DOYIAR 2791 RIT A0 1PN NRYAI AT 119712 . FLASH 20n nv1oin 0o WK
T72°7 @3 XP1 XM - None Volatile - 9>71°n%2 X177, (10/2/4/6 o311 771902 07°°N0nT 2°2°072) 0202177 64 57133

.Code Memory - 7p
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NPEPND 2R 022907 D VINAIN/DNNI , NIOMAT , NAIDINT *INWH D°R¥NI 7T 11512 . RAM 201n — 11 2°hn1 T .2
T o012 4, (C nowa neepns HY 127w wnn 7°103)

2w 0 w020 IR 0°9°onw o°na 128 198 . Special Functions Registers - SFR — 0>7m1n 0°7°pon% 2°00°357 IR .4
011977 OMORMDMDT 0227077 DY 7R 7w 5w 0200 (B 1 A 1nd ) 211 112y Hw 2700 IR 200197

0117 N1 2°377 N2 22012 1R 4w awyn® Par nxen — eXternal 9k X 1. XRAM RIp17 1300 2°001 PO LT
.2°07% Yann oon»212%p 60 T

: C8051F380 2°272 11727757 1R DR IRNA - 401K — R27 R

PROGRAM/DATA MEMORY DATA MEMORY (RAM)
(FLASH) INTERNAL DATA ADDRESS SPACE
OxFFFF OxFF U i i D007 MK
pper 128 RAM Special Function
OxFCO00 RESERVED (Indirect Addressing Register's < M T°PON?
OxFBFF 0x80 Only) (Direct Addressing Only)| = 1wn.SFR
0x7F *

n1o1n P07 (Direct - NPV IR W NP 990 WL N1 2N

FLASH x0m :

o P N2 16

- mio 1 ook

(In-System Bit Addressable L om 11yoma o7 o
Programmable in 512 — | 2’2 Y2 01 937

General Purpose -
Registers | RO oo paa "2 oopin 4
.0°n23220"00 .R7 1w

EXTERNAL DATA ADDRESS SPACE

Byte Sectors)

0x0000
OXFFFF
f Off-Chip XRAM
] (Available_ only on devices
MOVC mTps nvann 1ot with EMIF)
MOV mmips *»°10 0°11n1 T 422
MOVX mmps XRAM 1101 §
\ XRAM - 4096 Bytes USBEIEOS | 0x07FF
e 1024 Bytes 0x0400
0x0000

C8051F380 11 5w CIP-51 2 1172173 1R & 4 R

FLASH xon nvaswng 1199sr ¢ 2.2.1

WIWR.0°02 65512 w1 P17 Y .0°n2 65536 i1 64K ) . pran — FLASH xon 64Kbytes X177 0210105 11151 o1
Read Only — ROM 19712°13 0210107 1102°12 200107 .(P19°1 MWk 0o mw 2°n2 512 w 110w P22 3 naonna
Program Store Write Enable ) PSCTL.0 ©>2 n7a7 °7° ¥ 21057 03 10°1 717 2°572 72K 72922 78I 11721 — Memory
127 797 S01K Sw 51 2072 . MOV X nmipoa 72°n3% o wnnwn .(N°10IN7 N112°T — NOAR 1115°12 172°N0 MWoK 11 - bit
(2°N219°p 64 7¥) 11X N°I0N N7 193017 NIDOT T TN P ORY 29977 N2 R

7172°7T QY R2Y O1IX°1 2%3IN3 119901 oY "aTH" 0710 pna 51 20002 wanwi ( MOV to eXternal Sw gp) MOVX nmipoa
TTIPO DR 17X°1) — 29577 TIN2 — 110 X7 NPaonn 01 70 CIP-51 2 .99R 21057 1001 891 ROM M0 700w n°aon
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725" Snwna ok oaw 7 ( None Volatile ) 7271 X% 1172°19 mxxIn/an: 21057 *72 PSCTL.0 voan nxy MOV X
ARRY KDY 117172 1AW MIRYIN/QNINIT

Data Memory — as:nm 31995 ¢ 2.2.2

CIP- 17 1792°12 .(Q2IR X ) q00°37 23 X1 Byte 7 .71017 P92 90201 1Hvw ((addressing ) 13n s 300 Jwnna ¢ aavi
DOWRWH ORI 2°020 128 . (91X fopa - H Dmeon FFH 7w 0) 255 79 0 mianon »°10 RAM 5w opa 256 v 51
D217 NV RWI) PPY IR W NV DIOOR DWA? NN TR0 007 DO1INIT IR 00 2ORP, V992N 2P
S0 wwh o012 4 0 oownwn (LFH 79 02 ) 31 79 0 » 2°nai . (739100 2w 990K DR IRNDT 4 P92 Jwnta nanana

. R7 791 RO o003 8 p12 902

7FH 7v 30Hn 0°n2m ARw .02 12 270K Nwa? 1001 0001 opnna o°na on (47 wid2) 2RH3 20H n oonan 16
S0 wwwh o2 on (127 v 48)

DAY ) AOPY NV NIV P OTOR WAL 0301 TI2NT 2100 0N IR DRP 000 Winwh 07 oA L0025 0°n27 128 0
L(D°11D 7PHR NAINDT SN ARINT WO

0°IV0°ANT NIV .2 0°7°pon? 0vwoa — Special Functions Registers - SFR — X1p37 7R 0P 1197 11212
D°1IN37 TRY 112 MAIND IR AT RT (101 MPU0D 02 10) 20T AW 2HRIIDIDT 0722377 DY DOWW/00pan 19K
Q°1D W NI OK .00 IR 7RI NN IRD YTATIPOT A0 o8Nt L (255 7 128 ) FFH 7w 80H n - masa
ST MIDA@AINITINTRI NAINDY 20110 PPy 1wt oY SFR 7 71Ra NN
0°N2 32 W 0K 1R 007 200017 RAM | 2w ((7nam RT) 20w 20020 128 0R11 7X0 191 4 1501 T1Ra
R7 7y RO 0°1v0°37 N w° 212 502 .p1a a7 a2 8 95 .0°p1a4 o oownwn — HEX 2 1FH 79 0% 31 79 0 m2ind — 221 wR)
0p1a%w R5 .anknaa3,2,1 o°p122 RO Sw mawnon 17 24,16, 8 Moy 0 P12 5w RO X°71 0 1210 @ a3 .anRnaa
JIRD99Y 29 o2 kxn1 3 P12 Hw R5 7981 5 n23n02 Rl

957 .(C now2) NPEPD IR( SP2R0XD) NMNTEIND 1°2 0O2W IWRD JUP Q21N RN WAWD KT DOP1AT TRON? InNT
o°X¥n17 RS1Y RSO 3°0027 2 nItva nIonna o7 Y 09wl P17 PIan 12ynn .awn Jup 02103 P13 7 IR0

JTORT D027 DR MDY 7Y TA91 I0INT TIRD 27w wnna 0271 Phyw PSW o quooana

12 RS1 RSO PSW =182 RSO RS1 a2 narya avpiab e
RS1=RSO=0"RESET>wmx 0 0 0 .SFR 27110 0°00°377 7R RXNI7
1 0 1
2 1 0 . RSO RS1 o°v°27 narva oopaan R 77195 - 3 77an
3 01 1

¥12PY IR NAR 77992 N0 932 221020 8 907 Mo 11 2w A phwman R X1 ( 3FH) 47 7w (20H ) 32 mi2inon K
(7121077 P52 7°201) V2 PR NP TIDI2 DOV TR 93 23N
9 wmw? RAM g (7FH) 127 7371 ( 30H ) 48 » mianon

ONRIT DR RN S R
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HEX 2 naind 1wy NI
" 127
RAM
ataXvri

ik

General

purpose

RAM

JFI7EITDI7CI7BITA |79 | 78

30

2‘ -

2B (77176175174 1731721711701 om16
20 |6F|8E |8D |6C |68 |6A |60 |68 | oo
2C [67]66 165 |64 |63 162 161]60] oo
28 |SF|5E |50 |5C |58 |SA |58 |58 I
2A |57156 |55 [54 |53 [52 ]! il!’-l 927 Md?
29 12 eiu]
28 mTpna
27 m7wn
26 . . aRlohlnp)
25 [oF[2E[2D]2c]28 oA 20[28] >
24 (27126125 [24 123 |22 127120 .
23 3

2

21

20 ‘_32 _ o
1F o00°0 81 3 paa m 3 i i (1377
1’ R7 731 RO » 24 —Es%- .
‘7 o0 8 - 2 P12 z : v

10 R7 E?mzRIO?:) m 2 _16 —EBO)L _.
w [akini¢[okb ik INAN Pk u] o : :2377

m R7 fm 1ROn M 1 ;L_s :_(RO) _
07 [ a7 |Default register n
00 | %27 |bank for RO-R7 1 @

M°1977 DOINIT NID°T PW 090%A17 2°n2n 128 712 0 5 R
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(FFH v 80H » n1awna ) SFR — 237119 25730505 29910539 N ¢ 2.2.3

1 M2INDT DINNA REAI RIT .2°372W 227717 22T°PONY 220007 MR X7, Special Functions Registers - SFR 71 7
80H n) SFR 71 o1 voym ( 7FH 73 0 ) RAM 2w 2°na 128 11 w13 >pna 51 1pnaw &0n 7o 12°00 .FFH 731 80H
D°UW OI00°ATT DORENI T IR 9D "DOT7H 2°7°poN" O°RIPI On .20 2 8 KW X1 T 73 . RAM xn asw ( FFH i
TR PR 512 .0 anxy 2o, o n»en oy, (SMBUS ,SPI, USB .0 ) 2onwi nwpni S30 5y ,mpeona by
Qv NIRN 770w 27101 128 2 9173 2000 mind we C8051F380 11 na .ovwoan 128 » min 172 i % 987 0 X2 SFR

D°I00°37 92 DR 1VRWT ORI W P2 - paging — "M Mawsr unn SFR R 5w o°n2 128 1woenm pnn 51 0
0°I00°3I IRW? YOATY 731 0MPna 512 172 Wwnanwn ROW N2 22w 020002 P20 190111200 MR "o

L0001 DOWDATT QPREAI MINNON MAINID "AT 212w . A7 - paging — 2w MWK 1IN 1IRWIY

. FFH 79 80H m2n5i1 Nk w° 77 992 wKd (22 7°nY2 NP0 IR ) 20w 0°97 256 2 mAwsx 17 ovan CIP 51 2, nwyn°
0 772 03 0P 0 WO AT P2 .(9xT nopna F) 15 7721 0 772 .725%2 0097 "aw2 owanwin €8051f380/1/2/3/4/5/6/7 2

: X277 PR 7801 XM SFRPAGE X177 2772w A7/APK Q¥ vapw (w0 . (7opn2) F 472 an

Bit 7 6 5 4 3
Name SFRPAGE[7:0]
Reset 0] 0 0 0 0

SFR Address = OxBF; SFR Page = All Pages
Bit Name Function

7:0 | SFRPAGE[7:0] | SFR Page Bits.

Represents the SFR Page the C8051 core uses when reading or modifying
SFRs.

Write: Sets the SFR Page.
Read: Byte is the SFR page the C8051 core is using.

072w A7 70K av ypn SFRPAGE vo% : 6 7K

F 7% 112v% v, C8051F380 1mp°»2 77 Mav? >72 . 0 a7 av 2>721w RESET »anx .0°977 922 OXBF n21n52 83¥n1 Q000307
MOV SFRPAGE #0FH :“9anoxa w SFRPAGE=0x0FH; : own

29w 7977 ¥ SFR 7 99X IR0 827 77202
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(2]
ol o
% § 0(8) 1(9) 2(A) 3(B) 4(C) (D) 6(E) 7(F)
<C
F8 SPIOCN PCAOL PCAOH PCAOCPLO|PCAOCPHO |PCAOCPL4 |PCAOCPH4 | VDMOCN
FO B POMDIN P1MDIN P2MDIN P3MDIN P4AMDIN EIP1 EIP2
E8 ADCOCN|PCAOCPL1|{PCAOCPH1|PCAOCPL2 | PCAOCPH2|PCAOCPL3 |[PCAOCPH3| RSTSRC
0] ITO1CF
EO = ACC XBRO XBR1 XBR2 CKCONA SMOD1 EIE1 EIE2
D8 PCAOCN| PCAOMD |[PCAOCPMOPCADOCPM1|PCAOCPM2|PCAOCPM3|PCAOCPM4| P3SKIP
DO PSW REFOCN SCON1 SBUF1 POSKIP P1SKIP P2SKIP |USBOXCN
cs 0 [ TMR2CN REGO1CN TMR2RLL | TMR2RLH TMR2L TMR2H SMBOADM |SMBOADR
F [ TMR5CN TMR5RLL | TMR5RLH TMR5L TMR5H SMB1ADM |[SMB1ADR
0 |[SMBOCN| SMBOCF | SMBODAT
co F ISMB1CNl SMB1CE | SMB1DAT ADCOGTL | ADCOGTH | ADCOLTL | ADCOLTH P4
0 CLKMUL ADCOCF
B8 = 1P SMBTC AMXON AMXOP ADCOL ADCOH SFRPAGE
BO P3 OSCXCN OSCICN OScCICL SBRLL1 SBRLH1 FLSCL FLKEY
A8 IE CLKSEL EMIOCN SBCONH1 P4AMDOUT | PFEOCN
AO P2 SPIOCFG | SPIOCKR SPIODAT | POMDOUT | PIMDOUT | P2ZMDOUT |[P3MDOUT
98 SCONO SBUFO CPT1CN CPTOCN CPT1MD CPTOMD CPT1IMX | CPTOMX
0] TMR3CN | TMR3RLL | TMR3RLH TMR3L TMR3H
0 F P TMR4CN | TMR4RLL | TMR4RLH TMR4L TMR4H USBOADR | USBODAT
88 TCON TMOD TLO TLA THO THA1 CKCON PSCTL
80 PO SP DPL DPH EMIOTC EMIOCF OSCLCN PCON
0(8) 1(9) 2(A) 3(B) 4(C) 5(D) 6(E) 7(F)
Notes:
1. SFR Addresses ending in 0x0 or 0x8 are bit-addressable locations and can be used with bitwise instructions.
2. Unless indicated otherwise, SFRs are available on both page 0 and page F.

8 12 w1 SFR 2 070073777 TR X7 12921 93.07700°30 8 NAXMN 7w 9. AT W 0M00NAITN PRNYW ARN R ANV
81H nanoa,( PO ) 0 v NR XYM 80H N5, 79202 A1INK 197 77w ANNTY L 2I00°A0 8 NARNA 7MW 93 .00
.PCON "v021 nx &¥n1 87H nanoaw 7y x50 791 DPL &¥n1 82H nanoa ,( Stack Pointer — SP) noiomain ¥°2xn ¥l
7v 7897 791 TLO R¥n1 8AH n21n52 TMOD 17 &3n1 89H nainoa, TCON w003 X¥n1 88H nawnoa 0ovn 71wa2
PSCTL 91v0°37 nX &x¥n1 8FH n2noaw

. FH 772 02100972 03 X¥21 X377 .(1 09 ) P1 q00°31 X¥n1 90H nanoa @ 7ax72 91797 wow NIRI? 10°1 M2 pona

MSB 77 v°2 7v 78977 791 81H na1noa Rwn 9w K27 0027 ,80H n21n02 X¥n1 19w LSB 17 172 9wRd 102 8 YW 100N
70 . 79w T v>22 0 22w °75 clr 80H - a7 379 R clr PO.0 77pd 0w? woRw 811 73007 P92 .87H 1oonw
.SETB P0.0 & SETB 80H oywn1 w22 1 owh

00X R¥n1 FH 772 91H nawns anmRay 3 9w Hw 37920 oo xinw TMR3CN nx 0 772 xxn1 91H nanoa

. DPIRY &Y% 8 2 MPSANAT NI2IN02 2°KEAT PR 0O00%0 .00 Y MTAIWA NMTIP92 MIDY 1N°1 2003 pons
12115 X177 . EOH na1noa xxn1 &1 . ACCUMULATOR — 7uxr1mipk Xp21 ACC 8371 80H nainoa anooaa : xuaTo

- HEX 2 2700°3777 M12302 MIRENI 72205 YW NHORHwI 77nva
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.29297 TIN2 XRAM 1 521357 253902 11207 ay puwnn ¢ 2.2.4

L2131 RAM 111201 5w 2°n2 79°p 64 7% 1anh 1001, 2°977 TIN2 2P0 M21n0 256 5w om0 onnin RAM © aonia
NTIPD av 777 1% RAM 71 1102019 17°01977 .2°077 P 10 NROMA 221037 11197 92 D0KR Hw pnn 51720072

2P 2 572 neen" XRAM 11 17201 o»p CIP-51 2 . eXternal — 1% 120mw i X 17 9wRd MOV X
75w 0°n277 256 NI Phmaw X Nnn oneen RAM Hw ovna Yop 62 1% 1anna 1nen 20577 Tina (2048) oona
2 w> CIP-51 2 .(mmnn nR Rk O3 MPYa DR P nw 027) %0 RAM 7w 1an 7903 181 0°p°00n R 39187 RAM
natya oono 17 RAM 5 ax onhing RAM 5 ox onxon RAM 7°01% 779383 R 700 an 010 XRAM Hw o021 p
MOVX nmipoaw ny7r External Memory InterFace - EMIF nxapiw 2°577 7102w apmvpRa . MOVX mTips
2 o°nnn Mot? FFFFH 731 800H nawnomy »»eaon RAM 11 1otk oomw (nwy 2047) 7FFH nans 791 0 nanon
n21non) 1971 XRAM 2 237 P2 nk mon? v . C8051F380/2/4/6 0°2°572 nn»p At apsmawphrn onxonn RAM
WnNWHI MY NN2°TT 191 DX Popn X1 wynw 75 USB av amayh (o°n2 1024 570 — 07FFH 7v 400H

SR 2NN PN NRIRNN 3 1RA PONRITY 6 TR

OXFFFF

Off-Chip XRAM

(Available only on devices
with EMIF)

0x1000
OxOFFF

XRAM - 4096 Bytes

(Accessable using MOVX
instruction)

0x0000

. XRAM 210353 27 & 6 1R

200797 RIT INWA P20 20377 TINaw RAM 7 1175°7 Sw R 1R 2080 pon0

Yo 2xmw (201303 ¥y22x¥n — Data pointer ) DPTR X1p37 q00°31 01 MOVX &0 XRAM 17 ay 7may? amponw 11013
2 n2n5% ooyeaxns R1 R RO.Qy 79y Nyona wanwsh my7rwy MOVX mmps v . XRAM 2 o°19 7998 n2noa 5y
1M1 92K v 8 T @ 27 R1 R RO 2 nownan manon 256 7 P nwak awaRw 1w 1001 a1 1pna . XRAM

.(qwnn2 77201) EMIOCN Y10°37 17192 n2Noa 5w maaT N2 DR 920177

a7PoA%w 270 N2 .oonn0n 2pna MOVX nTips v n°110 110219 03 21027 1N°Iw 29171 2°9°V02 1R ¢ YR
XM En2 2P 1973 . USB nwpn ay 72w wso wewn USB FIFOS 1024 Bytes 12727 . XRAM 11 &7

2377 72w XRAM 73 5w m237 ponn nR 090
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CIP-51 ;7725 bw saupweoar ¢ 2.2.5

. CIP-51 nxnpan 51 5w 12°% wo Silicon Labs naan Hw 8051FXxX nrownn 9p2 179 932 ,71K)

. 72997 5w n 197 73220 RN 7 9901 R2

AN

noIomA Yhaxn
DPTR o°1n1 yoaxn Stack Pointer
Data PoinTeR
mlel=kh mpaee P2

Interrupt Controller
ni2ano

B 112 prnn
XRAM + XRAM

noaaInsa

CIP-51 715w 7m0puaIX @ 7 10K

TIPOT XA NN MINORN PV TN NR7P 1321 ,500K 2w Mpnt 8051 D [T vynd AMLpRINIRaw AR 1R

712097 DR 0°2°371%7 0°32977 DX RN

snep s op - DATA BUS

729 . 172 8 5w °1»°ID O°1IN1 0D 17T .A1RA MITT 22 IR 120NmY Wil 2°N3T 09 DR DOIRND D1TXR YaNa 2%

ST 092 DIMWwR MR

SR ORAW T 1109V PPN 001290 DR RN Wil

1212 - ACCUMULATOR - ACC

MWD 25 vYna . "AWwR 237 TAWR" %A1 1T . SFR 17 9K RXAIW 0037 177 LB 00037 ninn 1R Sw 35917 197m2 KYn
NIV NMYEANA 0»9R°I99D;7 2°2°077 oY 221N N2V NPARM NPLANPIRT M2WDT , 21w M1 oY 221037 NNav]
infeiclelah

59



www.arikporat.com

TEMP1, TEMP2, ALU

ST .ANY (NPnawn) nwnanR a7 — Arithmatic Logic Unit aomon x0n ALU 7 oaar — TEMPorary 5w e X117 TEMP
m2won (XOR ,AND , OR , NOT ) nva1217 m?wam (P12°m 992, M0°1, 11297) NPNAWRT MWD nysans 7aw a7mn

W e nawnn a2won . TEMP2 59X sawm TEMPL 98 1291 70X 7399I . (3122 IR 7I0wn - 739K ) D°7399IK 3w DY Myyann
SNUIMPRT PR D93 7172 nhava axxing ALU 7 0702 nyxann noabn

: B wosan

— A 00%02w PINIT 1A 7799 nyxann MUL AB %95 n7Ipoa .212°m 295 mnwoa v quooad . SFR 2 Riga R¥AIGI00030
oz ) B % ooman oov0an 81 AR 0101 ARYING HWw (200123177 221020 8 ) a1 PR . B qv0anaw pnih MummipRa Xiw

B % naxwm AL nowa arxnn . B apon A poona nws nvsann DIV AB nmpoa (1 92pn OV 937.255 1 79173 ARYINg
. Law9aa 2372 9ap1 0 v B aox .

L9990 W wR woeanD ax wawh 7130 B qvonn

naaon axn pham — Program Status Word — PSW

D370 DWwnwna o0 a 4w w2 . SFR 2 X¥nI AT 00%0 03 .0°7377 0030 O3 KPR 2R 0°72vna .02 8 HWw 00 T
0072w paaarR oy oovpw RSO RS1 o ovoou o2 2 ALU 2 ayxiaw aninka nounn kg aRIng v 10 nnb o7°pom
I PN PR 2% DA 2 D

: T0AY T PN 1R YW o1 PPN 021290 DR RN W)

RAM MEMORY and RAM ADDRESS REGISTER - RAM 7 nawins auoon 12937 RAM 1o

RAM ADDRESS 1 .27y 0°9°w02 uIomw @02 256 71132 RAM a1 . »0o7 oonnin RAM 11121 17 RAM 7

. RAM 1 °119 7998 n21n277 nR 2°5n SRAM 17 5w nanon woea — REGISTER

naomnn yhaxn - STACK POINTER
7197 RAM 77 11712712 7R X077 010007 0210117 DI21W PR 1INIT R¥AI NAIND IR AR R1M SFR 2 R¥NI7 00230 177
DW2) NMPERP1D I (*221MOKRI) MMTXINDAY 7712Y2 2NN NN T NN 2w 771°AW 01T 21N DV TNYD wnwnw

JP2P0K MTPHA PIDYIWD 7217772 0271 nhonnn By . (0w

(TWn2 9273 NP0 HY) MDTY MWHK ,NIPP092 NYOLNAT NIIWA

XRAM 121+ MEMORY INTERFACE - XRAM ® 11127 purnn

. 4Kbytes 7132 MY 1172717 IR 23 pwnnt DR 03 w0 XD . XRAM 71 1115719 0000 1 pwnn ntya

SRF BUS INTERFACE - SFR pwnn»

. DIAPAT OO7PONY DOIV0°AT IR DX D°9°WOn 7T pwnn NTYa (Trn 7PN’ o) SRFE 7 DW 0D pwnn
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07101 — whR VD NIIY 2127 VDT NPT YINKR DONPIRT DAY DR 1PN 021101 0377297 1977 M11I0PYR 23vn R U0
DR 1P 1IN XX NV (31,700 1 IANTY) ¥ID 0D DMWY PR (2wRn MY ,p0on | A7) TNXeT Davnn 1N

072 85w IR 7. 4 vo T 0 v, 2B 5 WY 8051F380 5 oneen Davn

2MHRIMDIND 29209

772777 ) CIP-51 n2°9% 20201 °R¥7I17 0981929 002007 CIP-51 72059 noma w» C8051FXXX nnowan 0°1p33 P n2

D N NWRN 222377 pwam) USB , ADC n1ab 009127 19X 002007 . (P2 1P 203717 PInn OPR¥NIT,8%5R19M0 002001
. 12CAx SPI

:D°R277 02129777 DR RXAI TUALIDOMEA 217 ,71°R2 DRAW 732

N1 yaxn DATA POINTER
v2 1677 v . DPTR 7%°pa o3 Xp1 7w . XRAM 2 00119 12102 KL 812 R7 ) XRAM 17 58 09119 107192 00°30
L m (15 7y 8 o°v2) - High — maxa ponn Xk 1% H . DPL 21w DPH RIP3 50RT .02 8 5w 0000030 2 1 2971 XM

while mx?Y92 v°2 16 5w 7117 : AnNTH . 00K DWW O3 12 Y2 AWK . (7 7V 0 2°v°a) - Low — i1 phnn DR PUen

. forx

PC INCREMENTER 1 PROGRAM COUNTER (PC) - ns1owni 729 27pn nsomns mam

717 7P DR D102 .IRAT ATIPOT DR QNN NPINNT NII°72 N2IND IPRA IR 122 16 2w q00°37 KT NINT 7N
9°2v7 K17 12 WU NN DR LRI AP0 NN xR 07> PC INCREMENTER 7107 %9 12 07pn 02100
PRGM. ADDRESS REG. xap1w 1°niinn quona°

v — BUFFER
JINNAY M7 9K N2 (2 ORNY T¥7) MW 0°1IN3 09 P19 0°IN1T 0D 1°2 7091
PROGRAM ADDRESS REGISTER - ns131077 n31ns w0

.NI0INT 1109712 O°110 NAIND IR IRVAY 00N 1T

IR-Instruction Register - 777 0O

. FETCH x1p1 am1p907 DR27 250 .ARTIT7 00°302 3709 DR D200 11021 77125 0OR%21 WK
CONTROL UNIT AND INSRUCTION DECODER - i7p2 maysn nb912m 79020 n7om

TTIPDI W DINRTY DO0ORT A0 WA DANNAT ATIPDT MIYON DR W T AT LIP3 1PN 0°2°970 93 DY oW AT on

JTIPOT DR NYXAAY MAPRNAT M2 MTIPD NIWIW NIXY KO ARRNTY ARITT 1000w
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8051F380/1/2/3/4/5/6/7 =pa ypam 5w noabn mnoo : 2.3

. C8051F380 12 1o IR N12°0717 MR YW 90311 117170 IRNI KT T1°R2

ELE)
, SFR o9 0°2°27 Uny/19bm mpt
(M350 ) 727789 7 PoxemEE 27{391/ ?375330?-:?9;
DEBUG ni?wom \ O%»ORDOT
| = A | /
€ -
Debug / Programming -bl Port I/0 Configuration
- Hardware - - PO.O
C2CKRST Digital Peripherals ol
navo RewL | [_UARTO_}ef g‘?"m Egis
~ ; rivers [*= -
ARIrilaty! _\(-'IP'51 80_:‘:" UARTI L ; |GIXTAL
Power-On Controller Care A 0TIXTA
8051 7p2 Resst Timers 0, 1, . i Pig
64/32K Byte ISP FLASH 2,3,4,5 Priority [ P12
Supply Program Memory ~ Crossbar PQI'H vi E} -~
Monitor " PCAWDT Decoder | | |Drivers 7 M C 7 cer
1.8
Ve T 256 Byte RAM SMBus( = 17 .
I SMBus1 o b
Volage SPI Port 2 2 agRibIe
e | Regulators 4/2k Byte XRAM — Drivers Ph.; } 099 07\77
rossbar Contro - .
nnn GND SFR I | F.E:? 200
i P port0 »
System Clock Setup |L{ BUS External Memory = )
Interface Port 3 Pa3 port4
13an XTALT — ; Drivers P4 40 5"
m XTALY —bs External Oscillator . m_pl Eii 2"
nyw - P21P3 - P37 07217
Novna Internal Oscillator [— P4l
“ 2 i
1 I ) LT o
Clock Low Freq. Drivers je=—t Eig
Recove Oscillator - Ny
al Analog Peripherals EQ_? _
= by
USB Peripheral . cP1
/DD VREF 4_<
L
D+ Controller 1 L 2 Comparators
D- Full / Low )
Speed 10-hit VDD AIND - AIN19
VBUS Transceiver | | Tk Byte 500ksps
RAM =

\ T

USB nwen 2°°9X5°1D 09207
OMAININ

C8051F386 C8051F384 ,C8051F382 , C8051F380 a2 1 p »i 2w N*12%1 7150 — 8 1K

YW NP QY 770 77917 ORAW X2 20N . AR00T DR 0°2°7%7 0°12%17 DX 7201
Debug Programming Hardware : 2.3.1

(72°9%) NION2 N PTID DX WAWA RIT . T9YA7 ORNW T332 K1 129107 - DEBUG m9weh (nasn ) ma0ax® o

.Debug »19°1 M?wa% oa 2°577 N W
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SFR 795 — SFRBUS : 2.3.2

N2y 9Y DU 2OW0M 190N DI IRNTY P2 1P R MW M27WAT P21 SFR 77K 0°100°307 12 120 00 1

M2IYN? DO 0200317 0971 N1V SFR 2 0OX¥N1 2°00°3017 191 0°I1°°05 DY 202w 220030 1907 13 11D .MpUoo;

nwa

asume nxn nyvap — PORT 10 Configuration. : 2.3.3

099 IR 9P 7970 V1D HW WD CNROT P ORI 12192 ,070 SW PTA 22 YW NS IR Y122 0.7 1297 nrva

.2HRYIT aneRIep — Digital Peripherals @ 2.3.4

:NIDTYNT DR PITI P2 1P NIHRYIICT MDY 150N NP

OYORVPITT 29RMIDID 022077 DR 119 AR 9 KR

Digital Peripherals
| UARTO |-n—lv
UART1
Timers 0, 1, s
2,.3,4 5 Priority [T
Crossbar j=
PCA/WDT Decoder
SMBus0 1
SMBus1
SPI
I Crossbar Control I

DYHRYMNT 27RO 1 9 K

UART1 YUARTO : 2.3.5

259 1030 K7 Upn 17w — UART — Universal Asynchronous Receiver Transmitter . nw nwpn s9avn 2
R UART P2 i pan 8051 2. TX 7w 531 RX nwhp Hx v UART

S0 7127 AR 9 1R LINT W 20027 93 D07 TV 102 IR VI TN RIT CIWD TR 7Y 1IN T2 WK

P TX
1992 RX

S

RX  1pn
X 29

DY NMWPN2 P2 PR 2 M 10 KR

2w %R 230,790 3w P2 1P an Bw RX Avhpa 9309 nhannn 1 ap2 1ipn Hw - TX - MW pIaw 20K T1R2

.22 P e TX 7w 9312 n1annn - RX — 1 9p2 mpn
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TIMERS0,1,2,345 : 2.3.6
WY P2 1P Y .9V 9990 00910 17w P2 1P 2 20T 1PW 107102 09197 NN - IDI0 — 73177 211N0PIR 2Avn R N

S 73 0 mvn (7272 o mn 2 va mpnen S1a) omtn 6

DO1PY A AR 11 AR

Q1 Q0

77°907 207D N0CIY | 2L 2 mam

N1 DR°X°

—

w2 P 1R

MR 237 T9MN72AW 7221 NIRRT 770007 L300 MR0RY 17 Q11 Q0 wRD 22102 2.2 1Py 731 ORI KA
BRI oMo R, Q1Q0=10 wiomeanRk Q1Q0=01 pwrIn oMoI N0t R . Q1Q0=00

W 910N DINNT DR N2V AIAw MIRY 1 2°922pn Xwan nRexear Q1Q0=00. poxnn n1na oy oma. Q1Q0=11
NPD DR RV2AA N) 27 1 RO M0 MINYY 2 WY 00 0°2xn 49 a1 RIPI 312001 000 1 Wi 77990 732°10m) 19w 779007
39190 1299w 00020 22 WK RIT NMIRIT? 2127 RITW S2RD0PAT 100 2281 4 5 RT3 L (MR

“0oPm 65536 anw 216 &7 19w 0vaxnn 90 .o 16 DwARE 1A 90 WD 02 6 W C8051F380 Tpa 1pna
WA 77201 MP 0D DY) P00 NWRANT ARYXY X7 1PONAW AN RWIT HW AROXOT . 65535 K17 12 N1RD 21000 2oRD 0PN

. 717790 00 AW "Y' 1P 17D A71% (7202

7177 77721 220910 1M 1RO PR R L NRIPR 2 A01T0 2197 - 779007 009197 0OV RN QPR — 0002197 YW pnn
T PR W NYWI 2AVnR , P2 1P TINA 2o 220710 1wn pan. COUNTER -qunRps 72 700w 200
— AW W 1AW DA 3T 7PN 0197 02D 12 1T IWYNT RIT PAONT TINWA R V1R K17 09197 0919 12 prnn
A1) 02197 0719 12 P M3, IMHZ 5@ 1pmn 0ovean 10°102 2209197 OX : AnNT? g Nk v - TIMER- janr
IR (RWI NRX®) 7R°00 22p1 0.2 2 nnk. et ok w1 1 onw 1%10° v 1/f=1/(1*10%) s h@lliriah

D1IW 17 65536 R 2YW 1A 190 ,0°0710 65536

TRw 292 1Y /1SN 7273 TR - Programmable Counter Array/ Watca Dog Timer — PCA/WDT : 2.3.7
) capture/compare °RXP17 227N 5 WO AT MNLY L 12 16 YW RN O3, A0 N0 W1 OTPA PY0aw 0w 6 9 AoNia
WROW J2 NTINT DR NIDND NI L AR OPTIA TR QY MY 1001 710 2370 23 (0107, 71000 NWwhHn AT°0% ARMwa/7700°
LDORNNT P72 NRT P71 RIT 17 21877 99017 DR 7970 7302

T2R? M2°no Pa ok RESET 0wk 3% 70 wawn WDT 7 .(72°py 2922 nw) WDT > wnaw® 9150 4 9901 170

2% ,NIDIDIR 7IRYI? 1D 1NN 172°0 9732 "ypn1" Tavnnw wwn WY A7 1 79201 avapw a2t 2 WDT bw oona7vn
7172 2omNn 700 2187 09123 710 112p° 13w WDT n»va ownnwn 7w 1102°T nwha 3o ROW "1X0n uhph 7inni
RESET yx2° IR) 1¥2pw "21237 7797 DR 02w 797 293 K17 ,09IR R? 0»0M 0707 JAT TWn D2V OR2 .IP20 20K nK?

B )ijal)

AT 13 92 7192 ININ DORD AINRT? WO INWO DX QOIWORM X NPR 7712V MIn? W WDT oy 7712y qwoR? 100
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SMBus0 and SMBus1  : 2.3.8

X1w 12C 3 HHC R 12C nRIpI7 10 1WRD TN AX12p R N27wn 91971 00 — System Management Bus — SMBUS
NP 2 1792 WM 2°I0p DOpRIN? NO11N010 MY NTWPN M . avwen-1a ayn - Inter-Integrated Circuit 5w mxop
o nww — Serial Clock — SCL Y (> pna)  Serial Data — SDA @ 7252

7aM72 1271 7 nwpn By ax . SMBUSL 1 SMBUSO miRapa7 Y982 nwpn mown 2 we C051£380 apa 1pona

Rabiohiatirzan e}

s sopo pwnn — Serial Peripheral Interface - SP1 @ 2.3.9

.90 WA AR 1271 1T NMWRN BY 03 .NP1N010 1Y DAYRR W A0 10 X1 SPI

~2019p MDY mapemy 9aep napa ¢ Priority Crossbar Decoder 1. Crossbar Control : 2.3.10

DO N0PIRT D23V 1°2 N2 1201P IR 23T WY 2w TP AnITA DAY 1A 12aNnT - v — R X1 Crossbar
, Xbrl |, xbr0 2°X1p177 72017 2w 220037 3 DAY NRT YW R .P2 120 P NPNRen 277300 40 P21 20077 I
UARTO v nwpnn v TX 1 RX 209777 aRA |, 719102 31202 719° WAnwn @ 72372 .020170 M9 7y mavam xbr2

P2 1P DW XN P IR 120N 911D YORIDMD 2937 5O Hw @RI ORT, RY W port0 Hw nngena 02917 ann

43208 731 0 vMER ves/ubPY 2w 5 ¢ 2.3.11

.79 0 n P 8 w o 3% JPORTA 731 PORTO n (2vmo 4 pa»apnn 512) ove 5 w»
077w DOPTIM 20797 5 DR 2RI 12 K]

&

Port O
Drivers

-l

.

FPort 1

Dirivers ASCMWVSTR

Drivers

SR EF
= =1e O70% QpTIm 2uen 5 12 R
. = -CI
-E. 1
Jd Port2 = 3
Drivers = -g
= =]
[5<) T
= <] -0
-E- i |
| Porta = 3
Drivers = 'g
= =}
.g. 1
Port 4 o

DPN2INT 0ORMDMDT 0°2°977 X
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P77 905 .(Ww v p7an ) 5 P70 10792 1217w IR PORTLS L 0 079 5w 0 5302 2172w 9 PORTO0.0 @ a1
vaxa oop7an . 2.1.3 ppvoa naonw PORT 10 Configuration 1a%n narya v9s 1w vop 5w Tpon 312ph 10

P °2vaR 212w 2209 1T 22W KD 2ARIRT 2T .QPN2IRT 21HRIMIDMDT 022277 DR 0°I2nNNN 2P T0 O Inon
(1R 0) *HRw>»7 M

SR O MR pwnn ¢ 2.3.13

im0 XRAM 112017 2013037 112°7 20 pni 517 nnownn p2 1P na . XRAM RIpii o101 N23ray. pwnni 1
Pwnna . MOVX nmips v RO 37 N112°T2 721977 .o0%01 192°p 60 TIY 1202 MAwsR TV 2°077 TIN2 19 4. w0 XD 2007
(72°n3 R %P ) 772 — CONTROL 1 n21n> ADDRESS , 1n1 — DATA @ 201251 nuow

2MMDRIN ZIBRIBYED v ¢ 2.3.14

- 9 SNOIT 0 9 5 9°
Analog Peripherals 13 97R2 @RI 007K 9N W 20002

CPO
VREF <_<]::
CP1

VDD VREF
— 0

2 Comparators

10-bit
500ksps

ADC QNDRINT 0»HRMDIO7 092077 ¢ 13 IR

;077 0°2°070

nx7 778 500 — Kilo Samples Per Second - 500ksps 2w 7°37 23p oV 122 10 5w "HR0O072 27K 1n - ADC e
012°n 20 77 71072 70°12 IR YAPW W7IR — 229 —AMUX 777 mw n1aIR 010010 20 0°3577 1001 vnk 1wl
7IRA% 7700RYT W YW ANNT DR 021577 R LN

. AMUX 177 797 770% 021572 1003 190 nnna DR 3w 0o i - Temp Sensor e

11°1 CP1 1 CPO 05w mXox>NR a3 012K NI0°137 DRI AND NWn O 2°923una .oomwn o22avn 1w - 2 Comparators e

. NI TA IR AR DYTY 9211 70 20977 YW ARCRT 00a0% Nank

USB nawpn @ 2.3.15

SDP° TR CIPAT 1720 DOaWwnA 12 N2 PN RITW 982K 1w p9eR - Universal Serial Bus Sw mxp X1 USB
OIS @202 T 12 T S MR 00101 N2V AN pRanT . DPWOR DOAWNR? TN 12002 N1 MI9I0 1PN v
2020 >xn2 USB 3.0 nomaa v’ oowea a'a 4.8 11, USB 2.0 nonsa 7oaw® oowea man 480 7v, USB 1.1 nonsa

. USB 2.0 axin x177 %2 USB 17 .77°3wa oo 730" 40 79 5w mvan? USB 4 noa v

. USB 77 no7wn X AR 14 7R
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¥
USB Peripheral
- Cantrol
o L | FulLow [ Conrolerf|
\J/
Speed
VBUS Transceiver | | 1k Byte
RAM
USB 71 %3vn 1 14 R

.USB nw1% 112nnnw 2oy uoN 5 a1 P72 0°9apn WD awen notad pTa R VBUS p1n

LDWPNT 1AT2 19D I V9P DWRwnT 2NN cRT e D=1 D+ oopTan

Dwpni By v A2 X1 CONTROLLER &

. USB 5 5w 1o°11 x1i7 — 1k Byte RAM

I DO A 12 7Y RO MR MR L MM Mn? vopn/aTwn - FULL/LOW Speed Transceiver

AW @2 T 1.5 7Y ROT A0mM1 Mam

1YW nysap noavn : 2.3.16

MR DR YW NYWE TN PR ARt IN0RhR 93 DR 72want @20k nxn - Clock — 1Yw nown wr P Nonvn 939

JIWW NIV 732 DR AR 15 1R P W amavs

P2 29N 999 Wit 201D DR

System Clock Setup

XTALT —»

XTAL2 —L»l External Oscillator

Internal Oscillator

,*
Clock Low Freq.

| Recovery Oscillator

WA NovA : 15 AR

48 Dw praatna xiw  Internal Oscillator om0 7anmn v23° 209aunT 937 XYW NYWR 770 ORA ¥12p7 212° wanwni
1 XTALIL 2°p772 "11%°m wo23 0202 w° "N¥°n 7inn av Mavh uuenn ax . External Oscillator »113°m 73n2n 1R 97 750

T2V AR DR Yap» Namw weaat T XTAL2
MW KDY P2 1P DR MWD PO NP 51 0¥ 17200 MRTIP MY OV TIav X1 aR 2 211 WUAA2 Wanwnh T

.1dd1N
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Voltage Regulators mnm sax»n @ 2.3.17

22377 (1 09N 5 XOw 2% oowh w0 ) 09N 4.2 X g Hrnopna (GND anTRn P72 nvone pooi nnk) Vop pTia nnen

209N 1.8 1150 3.3 5131 mnn 002X nnna

TP P navh : 2.3.18

CIP-51 8051 . CIP-51 12 1P n2°% minoera nX o2kn 16 1Ra

Controller Core

64/32/16 kB ISP FLASH
Program Memory

256 Byte RAM

4/2 kB XRAM

P2 1P A N2°92 MIDT 16 1R

NRY 0°N2 256 7132 °n°1977 22037 RAM DR 1292 64 97132 001010 PIND%/NK LA2°92 201w 112°T A0 IR QK1 TR

.6 7R NIRTY WOR 712°92 D°APPW.0°001 DAY .o0n2 9 4 7 5w XRAM 1 ot

CROSSBAR -92ovpnn: 24
Nk o091 0P 7 .00 25w 8051F381/3/5/7 2927977 1K) (°ro) ovp7i 40 v C8051F380/2/4/6 00207

L UNDWNRT W YR "% DMAIRIR 2T /O 0D pTI IR UIp P

L0207 NV 12w 021X 2P 2R PIAT TIN2 0°°9KRI9°I97 0°29977 M0 RNn 17 R

1D MW A3 .NIDNNT TIXT %DY 2302w @AW ARPIN0PYRA P2avn DR 1202 2°713° 3 0710 731 0 9N 2D PTI 9

- v — 7P X117 Crossbar) NP Moy mavon — Priority Crossbar Decoder narya nawoRn 070 DREPA
25577 TIN2W @1NVPIRT DAV 1°2 720D 1201700 1ORK (3702 W LW 7P 9172 0091 W 1°2 Nannd

2X1 DR RIIPY INOL(VRT 2w PR TRNW) P2 1P DW NPT 029307 40 1927 (X217 1R W HRAW 782 20IRINNT)
L(R2AVRL HRAW ¥ DR 00T 9V - Port Latches narya vho W vhp p7an oRT W XPD 20000 0PI

. QUMD NY2INDT 2272W AP I10PORT S2AAn MO0 10w 1100V Phna L, 19w DRAW T8 72pn 120100 20K 1R
SMBUS1 ®°71w 012 70137 Mmoo 7yh 7v x> 791 SPI 7 vk UARTO |, 9 X0 3250 mov7yn

0°00°0 .(099/0%R) /O Roaw PY'AT DWW NONXOT 23/PT, 22970 TINA SAORIR IR ORYIT 2avn 909 H¥pn 12010
020N SN0 VR SW I ATR DWAR (207Mn 007°pon’ 00 wT) SFR 1 rRa oorenin XBRO, XBR1,XBR2
0°°1°19 D°P77 120 P30 12017P7 aRA ¥R (6 va) XBARE X017 v v XBR1 1000302 12072 nonxen 9a/p1ad
o1 (P37 PO »n) - Cells — 2°v71977 4 X0 DR w° 218000 DOP777 AR°X07 °192 winn ,0201P7 P . NenRn oo
IRCXD 21 PTAT AR OORDIAT IR CAIRIR 7770 2700 aRT 2°vapw PNMDIN Y PNnMDOUT 201000 °7° 99 oouows

(79 95 May R ,a9R> kN 4 w0 . open drain R push — pull 7070 R oRa TR
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0°2°07 7R 1122 XRB0,XRB1,XRB2 - 120177 10030
295771 DWW 0NROT DOPTAT 2R 172170 29077 TIN2 000KRM9MD

0 o 7 Yy awbw cells 1
70°10 P77 ara »12p%) PNMDIN

A A

PnMDOUT 3 (n2R0°27 1R NO9RIN
pullup & pushpull nx>%> ax:7 ¥12p

amal M9y navon
O mo Ty
Highest :_ 2, .
Priority UARTO [« /4 - L E
< pa > PO.O
— 7, " —— 1o :
ISMBUSDI: o > Cells : X o7
) CPO 2,
2 .
c Outputs 4 - _ P1.0
.{%” E Digital 8, 5121} : E
i | CP1 2, | Crossbar]" v Cell .
En Outputs /7 - s E P17
]
= SYSCLK
E 6 > :’__‘F 8 — . E F2.0
2 P J > « »| 110
= PCA * — > .
| £ I
| I- P -
T0,T1 [y
< 2 o
IUART1 :- /' > 8, E'g < E P3.0
Lowest B 2, N - I .
Priority |SMBu51 =, v > Cells E p3.7*
701 MDY 8 N
PO | (PO.O-PO.T)
a
D
2 P1 | (P1.0-P17)
S
8 8
= . . .
g P2 | p20rf7) P3.1-P3.7 only available on 438-pin
< packages
g
P3| (P3.0-P3.7%)
—

9201 NIV W 2PNROMT 2RI PR PIAT IN2 029RM9M57 0022077 N2 ¢ 17 R

9201P7 NSty mven ¢ 2.4.1

RIAW.DIW7 97 2132 NPT 230 PIAT TIN2 TPRIDD 2237 D37 MIEPAY Wnnwn? IWwoRn T2011P0 MDYTY mIvan

DOPTIT MAT 9 DR AR X7 KT . UARTO 2 2nnn X7 .00990 7ua? 1[/0 nvepnnt o010t 1°7° 201007 IR . wnnwn
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Port

PO

P1

B2

23

Pin Number | O

TXO0
RXO0

SCK
MISO
MOSI
NSS*
SDA

CPO
CPOA
CP1
CP1A
SYSCLK
CEXO
CEXA1
CEX2
CEX3
CEX4
ECI
TO
T1
TX1

SDA1
SCL1

scL| |

RX1| |

PinSkip|©@|0|0|0|0|0|0|0

o|ofo|j0|jOf0|O]|O

o|jojo|jo|jO0fO0|O]|O

[o[1]2]z]4a]s]6]7

P3.1-P3.7
Unavailable on 32-pin
packages

og|o|jof0o|j0|jO|0O]|0O

Settings

POSKIP

P1SKIP

P2SKIP

P3SKIP

[ Pins can be “skipped” by setting the corresponding bit in PnSKIP to 1.

*NSS is only pinned out when the SPI is in 4-wire mode.

The crossbar peripherals are assigned in priority order from top to bottom. according to this diagram.

B These boxes represent Port pins which can potentially be assigned to a peripheral.

[ special Function Signals are not assigned by the crossbar. When these signals are enabled, the Crossbar should be
manually configured to skip the corresponding port pins.

monnnaY (7Y AP o) C8051F381/3/5/7 0020072 00199 32 Hw 111 May o°p7an DR MIRIM _ mawn 2
NITY2 NIWY LR DNIRY DPT0 WO TIWT AWa 0020000 Ay . C8051F380/2/4/6 n°2°571 o0pi 48 Hw Tt May
ORW (.7 2¥PIWRNWI R? 992 172 — 371287 770 DYap nxen v M20n may) XTAL2 v XTALL a3nn79 120100
P77 0237 017 127 kNt PO.7 1 P05 7N 190 19K 09270 TR O1IXT W0aA 02MY 072 19X 2°PT2 wianwi? vl 1o

AN AR WA DOPTAT IRY 2237 K57 791 P12 2 0 Tanw (n¥en 110277 112°02 Mans nva ) ALE

nwpna B TXD p7i : annT 222072 *HR™M9™M1 2037 Sw T "an 10 ve v p7a ok ook [ 0°12on
4y @pInn 297 38Pm Nea 12 (wehw m1ab 7w) SCK 1 p7a nRt nawh . P0.4 7% 21 02an% 300 noon

. P0.0 p7am yam 097377 9272 Axpn n1nh 9130 (nR 1325 7w) SCLL p7a . 3 v Hw oomaa opTan

. 37v 0 n 7980 200°A1 4w . PnSKIP 1197773 »v031 5w 0°0°27 DR NIRN7 NP0 ¥a%2 70000 3w

1211 377 M9 TV AR 73297 WD TN (72 07 MY ) AWK 71277 AMWaR RIT MDY IT70

099 VPP VD PTIT PV 29372 ORMDMDI DOPAYAT MAT 18 R

779 0 1 apIn DRI 209 4 DR RN 2ITX YARA 1LY awn
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) AT 2AYNR AP LARYPT 7 AN KROW TMynRwn NIND 937 0D PTI IR 1723 72°10 C1URLR 2Avn/ 98990 207 TWRD
D3VAT DR %PR RIT WRD 7T PTI 9Y A2TH 120000 , 070 Yw P a3 oX L(5 14 207 7oan jinw UARTO 5910 K5

2 worn PNSKIP 71 7w0°a0. '1' 13aw PNSKIP 00302 25w 2729R0na 2°0°2W U190 %P7 9V A27° 7201777 ,70112 .82
General Purpose Input ) GPIO R nr7y» nyxpns? ,0vm2IR 2077 MO0 Wi w 00 %P7 Yy A272 710102

.(°992 wwS v vop — Output

MX% on»nn a1 . PNSKIP 279 ookninn 0022 '1' 2w w° 1201702 W K5Y SHR9D 2007 070 HY w7000 DY P OX
EMIF mmx CoNVert StaRT — CNVSTR  "nana onnn" nx%, (XTALL XTAL2) nxonn 7anman p1a7 , VREF

. Comperator — mwn 3w ADC no10 757,(30%°17 MianoeT 2n)

P72 7211 X1 120 077 12°KRD 0221 2P YY 227 02010 .GPIO P Hy 9070 oA wnw. 1291 PNSKIP a0

DOPT0 DY M2°7 ®HY 1201p YW 1IN 70T RN R2T 1RT LK2T IR0

9217 7% (22577 7N 2°93YR) NI NIHRMDMD MTT IR DINIRY 210 VA% 2°V12°77 DR O°R1D KT TNV 1RA
. XRB2 XRB1 XBRO0 7201p:7.59002%30 1Arva Wwan® 22M20nn . 2»Nx0ng o°p I

:0°RA7T 27RRMDMT 0229377 IR PN PARR 1207 2P 2RI 1R 2710 2°120 NATYA

.P0.51P0.4 o»nx°ma ovp7aa ox 1121 am (WARTO 7w TXO0 RX0) 0 990m nomui nwpns pTa X

natya

BRD . P0.3 731 P0.0 n 21¥°mi 2R .58 19237 2m 20077 72w SPI 1 nwpn Davn b avpTan .2

. P0.7 1 P0.6 o»n¥mi oop7an H% 112 SDA SCL (SMBUS ) 12C nwpn »p7ia .
P1.0 P1.1 P1.2 op737 98 12w /CEX2 CEX1 CEXO nmxpin PWM mwexcay 3 2,1 ,0 o0ma 7wvn .7
XBR1 nva
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Port PO P1 P2 P3
PinNumber[ 0| 1]2]|3]4[5[6]7[0]1]2[3]4]5]6|7[0]1]2]3]4a[5][6]|7[0[1]2][3]4]5]6]7
32-pin
Special — |y % - Unavailable on 32-pin
Function Z(' Z:' ; L packages
Signals ; ; (&) %
48-pin o
Special = | E w
Function < |<< w =W o
Signals I 25|2RE
TX0 )
0 nmw nmwpn RX0 .. ] 1 TXO0 n> i nwpni opTn [ecations
P0.51P0.4 2 o>»1ap RX0
SPI nmwpn
SDA
0 12C nmwpn oL
"‘—‘_
0 *IORIR TN C‘;gz \ 537 DP%PIM QIR D9XDIT B3 b on pin
1 \ M2 P70 57 07177 2P YW 0°02
1 o29RIR W
CP1A
L NYWa N3N | SYSCLK
CEX0
mRX 5 51 SYNDPIAN 2 PR 2RI TANT2
[alkh 1l e Inbifala) CEX2 L O XN DPTA? 20070
o2 RX0 TXO0 TO n*wn nwpna P
PWM T2y CEX3
CEXA . 0.4 o»nxn oopTnb
=] . P0.3 7y P8&:0@»1%°n o°p7an 2R SPI 7 nwpn pTa
2y opTi 3 TO . P0.7 1 P0.6 o>psaynannn 0 7oon 12C nwpni pi
%15 T SW N2°1 PR M7 N0 SYSCLK nywii noawn
= RISl Ri7alnbl
1m0 nwpn = PWM nmiox> 32 mxoxn3ay 2,1 ,0 2omni 1vn
SOAT P1.0 P11 op7av 112w CEX2 CEX1 CEXO mxapan
P12
1 12C nmwpn ok
Pinskip] 0| 0|0[0[0]o]o|ofofo]o]ofofo]Jojo]oofof[o]o]ofofofofo]ofofofofo]fo
Settings POSKIP P1SKIP P2SKIP P3SKIP

This example shows a crosshar configuration with XBR0 = 0x07 and XBR1 = 0x43.

B These boxes represent Port pins which are assigned to a peripheral.

DOPT7 19271 020197 09X I9ID;T 0°2°977 P TI 1°2 120 2107 IR WwOR? 17°pon . XBRO 100730 RINn X277 71K2
AT a7 9RpPR 82 XBR2 qvocann . XBR1=0x43
o3 101 - Read/Write - R/W 185 77p22) 12°03 1R AR*IP% 027 R AR T7IW0 AW .00 oW X0 AR WS

9w 0°van 2w o . RESET —

QIXPIN AIPRW 2OWINDT IR .27 2WORA 1 2w IWRDY 1217 27207 122 0 W1 IWRD NWHR oW o°v2 on O°v°a7

.general Purpose Input Output — GP1O %> mmunb ubs ubps aswnwn 299%%ID 219RMDIMD 2592909

72

VD PTI P N9°T KYH N2017P YW AEn 19 R

XBR2 XBR1 XBRO man :

XBR0=7

DIDOR NIWD MINR VDT 2XN DR IR NWOHWR W (137 X1P5 o v°2% 21N37

YITA 201 YA W OONRn



www.arikporat.com

Bit 7 6 5 4 3 2 1 0
Name | CP1AE CP1E CPOAE CPOE SYSCKE | SMBOE SPIOE URTOE
Type R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

SFR Address = OxE1; SFR Page = All Pages
Bit Name Function
7 CP1AE |Comparator1 Asynchronous Output Enable.
0: Asynchronous CP1A unavailable at Port pin. nanna? 0 awn MWK
9 bl 9
1: Asynchronous CP1A routed to Port pin. DN DR

6 CP1E |Comparator1 Output Enable.

0: CP1 unavailable at Port pin. DRI P77 N2anna? 0 Mwn NRY WOR
1: CP1 routed to Port pin.

5 CPOAE |Comparator0 Asynchronous Output Enable.

0: Asynchronous CPOA unavailable at Port pin. nann (;”;t:;rfinn_, ;;V_ir::
1: Asynchronous CPOA routed to Port pin. e

4 CPOE |Comparator0 Output Enable. . .

0: CPO unavailable at Port pin. oMNXT QPTa7 12AnNa7 0 Anwn DRYY® MWOR
1: CPO routed to Port pin.

3 | SYSCKE |SYSCLK Output Enable.

0: SYSCLK unavailable at Port pin 27107 2°p7a2 1anna? SYSCLK 1war
1: SYSCLK output routed to Port pin.

2 SMBOE |SMBus I/O Enable.

0: SMBus I/0 unavailable at Port pins.| 2»1%°11 o°p7i1? 12nna? (12C) SMBUS wox
1: SMBus /O routed to Port pins.

1 SPIOE |SPI I/O Enable.

, , GPIO *p71 4% 3 oy 1001 1R 2 woRkn ox . SPI Mwor
0: SPI1 I/O unavailable at Port pins.
1: SPI I/O routed to Port pins. Note that the SPI can be assigned either 3 or 4 GPIO
pins.

0 | URTOE |UART /O Output Enable. or1XOmA 2°pTaY "N tx0 rx0 UARTO 71wox

0: UART /O unavailable at Port pin.
1: UART TXO0, RX0 routed to Port pins P0.4 and P0.5. | P0.4 P0.5% > 71217 12 ox
XBRO w0 man 1 20 9rR
;W02 2°wS W XBRO nR ARNN7 827 91KR7T Nty 201 19 298 nArva
Bit 7 6 5 4 3 2 1 0
Name | CP1AE CP1E CPOAE CPOE SYSCKE | SMBOE SPIOE URTOE
0 0 0 0 0 1 1 1

XRBO 2 771¥n ny»ap : 21 R

XBR0=000001111B=7 =m%>

73



www.arikporat.com

.22 91K DAY MR 01 70 vt . XRB1 2 owiw Twn mn p17al

Bit 7 6 5 4 3 2 1 0
Name | WEAKPUD | XBARE T1E TOE ECIE PCAOME[2:0]
Type R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0
SFR Address = 0xE2; SFR Page = All Pages
Bit Name Function
7 WEAKPUD |Port /0O Weak Pullup Disable.
0: Weak Pullups enabled (except for Ports whose I/ are configured for analog
mode). _ (@173 0°73) Twon Tovn mvwn- weak pullups *Ta MwoR
1: Weak Pullups disabled. NON7IRD YR AN 19R7 7N
6 XBARE |Crossbar Enable. i
0: Crossbar disabled. 9201720 MWHN
1: Crossbar enabled.
5 T1E T1 Enable.
0: T‘] unava”ab'e at Port p|n 1 1?3”!377 DX 77°00 NO°1D MWHR
1: T1 routed to Port pin.
4 TOE TO Enable.
0: TO unavailable at Port pin. 0 97™1> NP7 77°90 ND°ID NWHR
1: TO routed to Port pin.
3 ECIE PCAO External Counter Input Enable. PCAO °11%°7 319 No°15 NWOR |
0: ECI unavailable at Port pin. YMBY P77 M2 Wwown &2 ECl -0
12 ECI routed to Port pin. vMe PTY Jannn ECIp1a— 1 ]
2:0 | PCAOME[2:0] | PCA Module I/0O Enable Bits.
000: All PCA I/0 unavailable at Port pins. 1m0 p3een 700 Novd MoK
001: CEXO routed to Port pin.
010: CEXO, CEX1 routed to Port pins.
011: CEX0, CEX1, CEX2 routed to Port pins.
100: CEXO, CEX1, CEX2, CEX3 routed to Port pins
101: CEXO, CEX1, CEX2, CEX3| ,CE4 routed to Port
11x: Reserved.

XBR1 7wo»nmian 22 Arx

DOIXPW D117 PW NIRCXT DR WORY X7 827 Awon . XBARE=1 120107 DR waRY X077 Y¥2Y WO ANWRI 79D

.PCAOME =011 : X7 20777 3 NR TWORY D°¥11 oW WA AnART 7w . PWM

XBR1=01000011B = 0x43 w xon

nwpm (SDAL1 SCL1 o»nhann ovp7an oy ) SMBUSL nwpni Hw 021190 0o9819°97 12 Nann XBR2

22077 5w @ nxenn oop7an 1 ( TX1 RX1 op1am av) UARTL
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Bit 7 6 5 4 3 2 1 0
Name SMB1E URT1E
Type R/W R/W R/W R/ R/W R/W R/W R/MW
Reset o (o] (0] (o] (0] (o] (0] o

SFR Address = OxE3; SFR Page = All Pages
Bit Name Function
72 Reserved Must write 000000b

1 SMB1E SMBus1 I/O Enable.

0: SMBus1 IO unavailable at Port pins. SMBUS]- l?W D’P-m MMWOHN
1: SMBus1 I/O routed to Port pins.

o] URT1E UART1 I/OEnable.

0: UART1 IO unavailable at Port pins. UART1 17W D’P7ﬂ TMYOR
1: UART1 TX1, RX1 routed to Port pins.

XBR2,200737.5321 @ 23 71X

.7°Pon XY oowean axw . UART1 Y SMBUSL : o3 0°°78°719°79;77 £°22077 210K W7 7177 700°302

N0 RAT

227 3 oy PWM 135 521 (SMBUSO) 12C, SPI ,JUARTO: nvun mmwpnm3 5w 11200 IRNA R 1R

Port PO P1 P2 P3
Pin Number| o[ 1J2]3]4a]s]e]7|o]1]2]3]a]s]e][7|o]1]2]3]4a]5]6]7 1[2]3]4a]5]8]7
32-pin o
S i — = i -pi
Function 2|2 2\e packages oo
Signals ; '>_< S %
48-pin o
Specil e am
Signals = E Z3|1=e|E
TX0
RX0
SCK
MISO
MOSI -5
NSS* —_
If a pin is skipped, it is not available for assignment, and the
z‘z’t ﬂ crossbar will move the assignment to the next available pin
CPO
CPOA
CP1 — k= —
CP1A “& "ié “ié
SYSCLK = ||l= =
[V Kap] o
e 2|2 =
CEX2
CEX3
CEX4
ECI
TO
T1
TX1
RX1
SDA1
SCL1
Pinskip|0Jo|1[1[oJoJoJo|1]|oJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJoJo]Jo
Settings POSKIP P1SKIP P2SKIP P3SKIP

B These boxes represent Port pins which are assigned to a peripheral.

This example shows a crossbar configuration with XBRO = 0x07 and XBR1 = 0x43.

. PWM 51,0 mmwpn 3 1201 : 24 1K

7 nwpn. P0.51P0.4 ooneenn oop7an PR omannn TxX0 RX0 ovp7am oy UARTO om0 nwpniaw ook vRan
NSS 1y MOSI o°p73m 271w Hw 2907 w0 79 ik P0.11P0.0 2 2°nnn MISO 1 SCLK  #%w o°p7in 4 oy SPI
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5w MNnang M 2 2 ax1w POSKIP qvooan natva veann 2971 . P0.3 1 P0.2 By o°3%7n SPI v oop70 »1w 95 12
19w 312 oowoan awa 1 oonw 2w rRa
.P1.05%y 27w owro P12y P11 oopan 9% omannn SCL SDA ovp1anav 12C 7 nwpn
? XBRO 2owinn

Bit 7 6 5 4 3 2 1 0
Name | CP1AE CP1E CPOAE CPOE SYSCKE | SMBOE SPICE URTOE

0 0 0 0 0 1 1 1
XRBRO0=7
? XBR1aowimn
Bit 7 6 5 4 3 2 1 0
Name | WEAKPUD | XBARE T1E TOE ECIE PCAOME[2:0]
0 1 0 0 0 1 0 1
XRBR1=0x45
.7°Pon ®7% — XBR2
;RO DWW N°IINT
POSKIP=0x0c; 02 MOV POSKIP,#0CH °%2noxa
P1SKIP=0x1, 02 MOV P1SKIP #1 prlalaloh )
XBR0O=0x7; ekl MOV XBRO#7 "HanoRa
XBR1=0x45; 02 MOV XBR1#45H “9anoxa

770AY WRwH 209120 2°577 7IN2 2N2IR 0°29979 2272002 RYY 120100 70 DY NIRT P70 02 A¥RI RO U0 YW 2P0
O3 - N°°2 NV — v MDMTPs P2 03 SFR 2 001woea ntva oowal 3 1 0 oovoh 7avnsa . GPIO - noohn
V797 032N TWRD. 7272 N2 YA 1POR Nwa? e SFR 2 Ren1 ( C8051F380/2/4/6 2 p1 o2p) 4 vo .v0a 1A
S0 P77 992 1w TwAw 070 Pva1 SFR D anoia 7ovn mwha

29577 AXPIPTAAR 12908 ) 12010 MIdnY wp 822 SFR 2w v92 Hapnn 0vnRonn 0op 70 YW 230 ,ARMp 1ar
MTIPD OV VDT 2XN DX IPIW 19 DX KIR 121 77 D2 .0°PT72 "N0AK 28D IRNA RITW T2 (110 7KX°19MD

.0°2 X7 7907 wRd ANL,ORL,XRL,JBC.CPL,INC,DEC,DJNZ ,MOV,CLR,SETB

559113 TR AYTY TNE KYD 9230107 NSNS NSO TIT WO YA MWDK - 25717 IR 720107 MISN AN : YT

xop2 1 Configuration Wizard nxapaw 715w npmen ax% 199770 nman .1bR 2ma? 71 93817p 0000

ST 92 2NN 2HRIMDID 292957 20K X 2 2%n0n AR NI Mo LIpnT awR oy WIZARD

STRAITA TSI DY 297771 .0 DR 2w 1 avvapn 2900
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IO P maan n o @ 3 ¢

0°2°3771 (217 °9% PTAT 2¥N DR YR NIONNT) MRCEY IR Mo*1d Sw o°p7a 48 v C8051F380/2/4/6/8 0°2°57%w 111010
.0°079AN TR P97 N2 RPN 2127 101 . 4 79 0 090 o9 5 2°077.72%2 op7n 32 we C8051F381/3/5/7
0792 ¥ 1225 WAHD L, P A MY 1312 10 oovdh

10 p7 ®w maanm : 3.1

(PYAT W 93 RO P70 A2 7IN0 ) 20007 2w T 90 P 7320 RN 7Y% IRND RAT 1K

WEAK-PULLUP \—-\\
1}

PUSH-PULL VoD vDD

L

PORT-OUTENABLE {>¢ ): d (WEAK)
q
PORT
PAD
PORT-QUTPUT
—— |
Analog Select GND
ANALOG INPUT i
==l
PORT-INPUT /1_&.1

2077 5w P 5w 7320 025 KR

D00°37 HW 2°10°27 7IP2 MNIR DOV N DRAR. T2 .09 IR 092p N2 2120 P71 . PORT PAD  Xap11 1910 732 R¥01 P70
A22PNAW NMNIRD aRNA2 2°9¥191 7P20.0MIN DR 22920110 a°1100P9K 293vn W1 01 .PTa TPon° 7390 2w SFR 2
W ORI VYD PTAY OXLONPRIR WO IR IRDIT VIR N1 2107 UYP PI .09D PIAD R UOR PIND wawh 712 pIan
nwon mhvn nown a1 oy OPEN DRAIN .3 OPEN DRAIN .2 PUSHPULL . :\m2ay nymwsR wow
SWRn2 NS HY vION N300 .amR 1P 100 > annw (WEAK PULL UP)
(13 79,0, 857 150N RIT WO 92 YW N INT ) 07 19K PTIT 9V 2°02Ww SFR 2 0OX¥NIT 0°100°30 100
T PN AR 2OV NP - 1IN NI v KW ukp 19 — Port Input Mode Data IN — PnMDIN qvwooan e
SORDIT IR NIRIR 09
IROXT ORT DOV NIV PN NIREIT VD 2w 190 19X — Port Output Mode Data OUT — PnMDOUT 1woan e
. OPEN DRAIN & PUSH PULL nn
120177 VT IO DR N2MD IR 2272 aRT — v N2>7 — Port SKip — PNSKIP quooan e
.1207P57 270N TR QY DORNNT PRIIDIMDT 22377 MW PIAT OV IRXPT e

. XBR1 7wooan2 XBARE=1 v°2 natya 7201p0 MwaR e
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2PN 2%A%R MaY P Pw N nyhap o 3.1.1
SO TAI @AY 23R P MORIN 2322 . PNMDIN 1000 nvya 2o2Ip ,09R0OAT IR OAPRIR |, P77 90 SW 28 R
P72 WY PPUPRY D202 PODIT IO AT AT TN RI1PD IR 2107 1001 R A7 28n2 . weak Pullup - mwbn mhynb
PRI RY T 928 CA7IR 9P 2°977 03 N2nNaR 099197 0ANT 0PI 1T DOPT OA9RING
110 om0 30 PT7 9w RPN PRI SNIRIRD VTN PII
:0°R27T DTV VIPID WO, OMDIRD PIATATY 0T
SNRIRD P DR DY T w0 . PAMDIN 0002 p7a° TUwnesan N 09R? | 1
. Pn v11977 q00°302 p7ab 7w vaa 1 oowh 2
HROIDIMD 2°07 PTAY ¥R R? N201IPAW 107 T2 07 931 P ¥ 2272 272 PnSKIP nR2 prab wn vaa 'l oowb L3
R
PO DOV TR DWW 0201 P77 a8 ¥R q0oean . POMDIN X1p3m 0 019 5w q90°300 DR RN K27 1R

SORDINT PTR ONIRIN

Bit 7 | 6 ‘ 5 ‘ a ‘ 3 ‘ 2 | 1 | o
Name POMDIN[7:0]
Tvpe R/W
Reset 1 | 1 ‘ 1 ‘ 1 ‘ 1 ‘ 1 | 1 | 1

SFR Address = OxF1; SFR Page = All Pages
Bit Name Function
7:0 POMDIN[7:0] Analog Configuration Bits for P0.7—P0.0 (respectively).
Port pins configured for analog mode have their weak pullup, digital driver, and
digital receiver disabled.
0: Corresponding PO.n pin is configured for analog mode.
1: Corresponding PO.n pin is not configured for analog mode.

PNMDIN =vo%7 m1an : 26 R

27 29p777 RESET nRiws »nR 298007 X117 70,1 10°22 0onw ar ORI 77 P77 18 0 0107 1°22 0°hw O

1 0Pk Moo 07 (P0.3 73 PO.0 ) WwoomiopTi4 w0 uo M2y »12ph o710 : annT? (1" ans wo) avhRwIaT
. POMDIN = 0xF0; :ownia»oxw»t i (P0.7 79 P0.4 ) omay opn 4

X2 1R Axw PLMDOUT nR 2031 731772 . PAMDOUT 10°30 1811 78 I8N

Bit 7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0
Name P1MDOUTI[7:0]
Type R/W
Reset 0 ‘ 0 ‘ 0 ‘ 0 ‘ ) ‘ 0 ‘ 0 ‘ 0

SFR Address = OxXAS5; SFR Page = All Pages
Bit Name Function
7:0 | PIMDOUTI7:0] | Output Configuration Bits for P1.7—P1.0 (respectively).
These bits are ignored if the corresponding bit in register P1MDIN is logic O.
0: Corresponding P1.n Output is open-drain.
1: Corresponding P1.n Output is push-pull.

PIMDOUT "vo%7 : 27 K

o asp7an RESET »9nX . push pull om0 p77 '1' oonww v2aa . open drain mm paaw oovay '0' onww vaa

A9 MIGNT MMIWORY 29977 Hw TR pTI YW 1an RInm K20 7Ra . open drain
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WEAKPUD v°2 Weak Pull-Up Disable WEAK-PULLUP
WD K2 — 1. wown — 0 . XBR1 qwomma |- : T’“\

g

.open drain — 0 .PnMDOUT 11070 9%
push pull — 1

- CROSSBAR ENABLE ) Xbare v _|>D
XBR1 21072 RxMWw (‘IZIDWPTI MWOHR

CWDINY - 1" woNn K’ -0

PUSH-PULL VDD

[PORT-OLUTEMABLE I—

(WEAK)

PORT

(0197 W ©°27 TDOR- Y, UMD DOR X ).ARX ‘I—D*H 2w P

. crosshar 7 R v VAT TIRD 1 IR 0 %090

VDD
HT
- PAD
n?°y17vo°31 .PX.y output latch register & | PORT-OUTPUT
DEND

BROT - 1 o0RIR— 0 (3% 2 %1 v110 5w) PAMDIN 00731 X% —|>
[+]

[<l 2
SHRMD°ID 25077 W SHRMD I 207 IR /l.‘-’-f.l }
SRIR AROXY/0°13 PTAD VTN PN AR 0 AR oM TV NovId 7
P 17 P VTAW 20N XN jnie by Bvidivi P70 TR 28 KR

T3 T2, T1 200071705 2372 7901 .010°197 2w MW nPwor:s 112y PORT PAD P77 237 DR 2% qwnnaw 77202
(PN RIPI 79" MODITINV) 1PW SNTIRT TR T NMVOTI0IR 2R ON 2%k PIyupa Mo TIuaw K OFF 23n
DMK NITAINT 337 RIN 17w U577 IR ATV .2 IWuR LXL.00380 2192 72w T3 M0otnw . 0 2 21 voy nnng 2om
OMIR 9P NIND YW
.(N - N channel) p»x oy T2 ¥»x1 (P channel) +P paxay &1 T1 7awvi son MOS FET »mwomwon T21T1
—ponm Vop 2 121 -SOURCE=. pnn , NAND 17 9vw nxexh [ann - GATE — 19w wwi o 1amn Tl
, NOR 7799w nx>x*% 72 - GATE — ow wwaw : 70 021 T2 Mwoenws . T2 Muoennw 5w pont 1amn DRAIN
%n 210v T1 5w wwn noo1o2 mw AR L T1 5w pon? 121 — DRAIN — ponm anTR? 22 -SOURCE- pnn
.ON 2312 X177 0 w° 120 w2 WKW 7IN37 IR 7100
.OFF 2% 1 9ywaPapn T1awx> . ON 2 X1 0 qwwa %apn T1 wa
. ON 2 xy1 1 wwa %apn T2 qwrs . OFF 2 %1 0 qwwa %apn T2 wa
. OFF 2 X177 0 2ywa 9apn T3 awra . (2297 1IR2) 792372 X 0 wwa 22pn T3 wo
OMR 1P 100-9 9w, 79 Hv2 7210 Wnwn X1 122 22997 IR 721 KRPKR 1IWupa X2 T3 12w 2371 X117 Weak Pull Up axnn
open 242p1 “HRYIMT 19N P77 .2 L 0 X117 XBR1 qwovana WEAKPUD ©0ai7 .8 @ 0°R27 2°RING 2 2 P71 0 2310

V9P PTAD YAP PR WRD 9 172 121 T 287 PR X¥m1 12w - port latch - w1197 3139 1132021 drain

: TIRQ7T 79202 DPWORT DOIWA 032XNT °OD IR KT DT 2XM DR NN
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XBARE w2 | PUSH- Port-output WY NRX nRoxs x| T1 | T2 ARR/WDIND PIIT AN

XBR1 w2 | PULL Px.y - output gbhiah Www ww TIROXOT 2xR/ 77y
PnMDOUT | latch register W NAND NOR

0 0 0 0 1 1 OFF | OFF 77 WDIRA RY PN

Jaompn

0 0 1 0 1 0 OFF | OFF AT WOIRA XY PN

S3epn

0 1 0 0 1 0 OFF | OFF I07 WA XY PN

120101

0 1 1 0 0 0 OFF | OFF 07 WA RS P17

20100

1 1 0 1 1 1 OFF | ON , push pull ,awoixn P

.0 xown

1 1 1 1 1 0 ON , ["OFF | , push pull ,qwowxn p7an

Claxem

1 0 0 1 1 1 OFF | ON open drain ,awoRn P77

L0 axeen

1 0 1 0 1 0 OFF | OFF | ,open drain ,qwoxn p7a0

JHIGH Z 5mas naoy

BHRVIAT VIR

D21 MIDNT 228N PN A% 5 03w
17927 NN 2582
RIPIW 282 1777 . "PNRA" IRENI 2Mvopa T2 T1 ik XBARE=0 1195 — 1201797 T00°30 DR WIWDK K2 O .
LOVTR Y22 WRINM 2% .Amaa Ny - HIGH Z
QW SNROMT PTIA RY 007 YW 20w an push pull 2xna R ( XBARE = 1) 720mpa 77 p7a M mwo oR .2
X217 2%7) VoD 7 Ann AR TR ' HWw 2812 RO¥ 2277 77 2812 P17 YARI INRIND LHIIDY 2RNAT 20000
7o 0 (OFE2 T1) ON2 070 T2 Mwo0rnvi 0 5w 2xn2) (L8107 297 DRXITY wiawn 19w 2°570 2 SOUCE
2177 Y22 ARINA QX7 (FRTRY MVDATINLT 0T 277 220/2°v°2un v SINK XIp1 2317 ) 35787 097 1977 0P
1997 0207 1001 ON 2 73070 T2 Mvoernwn 0 v119% X0X11 oX . open drain XIpaw 2371 RN 2110 va¥2 2307 .3
. OFF 2 v ompoo170 »aw 1R "1 v1977 5w ©°22 oW1 OX . nTR? o7
=L E-L LR
Pn ooRnni w9 532 1"y PnMDOUT 2 ooknian 10022 10" 2ow9 W HRWIMT ¥R 777 p7Aw M2p7 070 e
2 0°RNn7 ©222 720172 skip 2227 2°w5 we (PNMDIN 2 %177 ©°22'0' n71y2) NIk NIovID T DpTY e
.PnSKIP
70 4 0D .05 YW 28 0»v7T7Iwo 1/O P70 PO P1 P2 P3 200192 wanwn®h 70 92017 IR WERY U0 e

(993 wwh v9o vop ) GPIO 5 Tponn
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PTIIT DWW 20T 2vaxnn by manan - 3.1.2
: DORQT TV 2ANA AYIINA TR T2AWH 9120 P 9o

. open drain—mns (757 1X) 211 oY ARY

. pull up resistor — 7%yn% 7°wWn 731 QY MN (PHR) 27N QY IR

. push pull oy nxx

PADRINTIDND

. 1/O p7m 5w axn nyvap/>nnR ca19% 3.1.3

10°R27T DTN 227 199/05RD VI HW PN

— Port Input Mode register) PNMDIN 2000 narva vom P71 295 (P98 R ONPRIR) 702107 19 12 .1
2%HRwI7 27 RESET s (071277 5w 170°10 19X 0030

— Port Output Mode register ) PnAMDOUT na1y2 vno: °p7 937 ( push pull 1) open drain ) axow 19 noma .2
. open drain a7 > RESET 0K (07197 5w AX°X° 191X 00%0

qvo2n — Port SKip register ) PNSKIP q10°37 n91va 120000 oy (2n2 wiuhwl Row) 09072 2™x0 a°p7i nna .3
(UMD NPT

. XBRO XBR1 XBR2 parva ooz 0%op i 0020077 vno p1a 1w .4

0°2°3777 W 2’079 TR 120170 DR o WwoRn X9 ok ( XBARE=1 ) - XBARE va narva 1a01pa wor .5

1m23 720V — HIGH Z X301 737 28 ¢ ""9MR2" 20R¥N1 07 2211807 2°2777 2R 0972007 2R 0%99p°71

open drain ay nxexs : 3.1.4

w2 oR-.ARn P72 "annn FET 7 5w (Drain ) D 1 277 Open Drain 5w 2x»2

Integrated Circuit SRR, float — "ax" axoxen p7m nwopa FET 718 '0" 1001 FET 1

Output pin 0771977 M7 111 ON 232 FET ax '1' - FET 7 wwa i ox

s D VDD 1 X7 0177 17%30 .INANT 2202 X7 11K DORIW DD RTRY

Sm%' NMOS .7a7R% FET 795w Source <-- Drain *p777 777 727 777, R 733 717
S

open drain *a¥n : 29 7K

Integrated Circuit

o1 TR, V™

Interal
|

94 LED
G

Y

w
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.(" 121 One-Wire ,I2C 5wn?) 12 10X 0°71217 0°2°57 19072 72w NWRN *pwnnd 970 7172 mwnwn open drain mxeye
pullup "393°m 731 0™ann Yax "ooox" 0MPT A3 720 — Hi-Z 2312 2°R¥0H1 17W93 197 0°121080 0329077 NIRCE 93 WK
L'ooex” oop7an 1 200 Y2 M 1 oW e wwi X972 0 ap0392 390 DR Wwn? 100 3pnn 90 L ' Hw amat o
M 72YnR2 7°5Y2 12V 2T NPTATYY (71 770% N1on) LPF n11onh aRveen 91200 av 72 oa nxona 3%ynt 720wni 1A
X2 PR ARIM2TT.1 20

Rising edge Falling edge
\ /
\ - -
open drain 2 777 21r/N0m oy 1t - 30 TR
: PUSH PULL 2x»: 3.1.5
270 N% 5w push pull  2x7 9RINA R2T R
Push Phase Pull Phase
Integrated Circuit Integrated Circuit
vDD VDD
| s hke push pull 2xn : 31 91K
\ Current '
Internal \ i
Signal "S()iuie Output pin Output pin
il

NMOS NMOS

Current
Sink

s

N

[2)

GND

XIP2 7237 P72 "1 ANRREY TT AN IVUR2 PRI T 11098 Moetea Push 2xn 20X 11°Ra HRPw T30

(01 Ma7oon" %3 01 10077 ). fon= ~10mA .q9nR vH 10 7Y 7XImT 071 AmT 15w 20572 p7aa (201 mpn) SOURCE
71 2312 .an7RY FET 7927 vinan 097 070 w1 ON 2 pnnnm nvvpa 11050 Muoetaws 12w Pull 7 23n nX w5100 1rRa
loL =25mMA  499aR "9 25 X7 °9n°0pni 01237 2917 WY 2072 (21 nyavn) SINK &1 71 23n .ax0e2 0 5am)
2557 1 R TAN-2°07 12w 2% ML 2150 092 . BUS - 052 13 7> 022757 752 HW M1 WK 1K 19D HW AT A0

072 D°pWHRN N2 ANIDIT R 79°17 72°wn - push pull Hw F7I¥NT YR XAR 120w 70, 10 NN 9V 0 XXM NN

(" 191 SPI, UART — 71X 111°32 27 RY1 P07 2% N7°Wi) 02100 717 2P

: N
. T2 LR 1OMTN N2vA S1ATA 11TAW N 202w 2o3x0a o°an push pull M2 oo *
JIRITT DT RORITY D100 R aNoxea 15w axna *

D001 NN 77917 72°wnn 1A 9932 79371 19 0 1 0°12yna ANy amas poon no1kn open draina ¥
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1/O p757 92 292757 D2 2w a%n 3.2

: Absolute Maximum Ratings - >°%1°0pnn 032317 023797 0% X237 77202

Parameter Conditions Min Typ Max Units
Junction Temperature Under Bias —55 — 125 °C
Storage Temperature —65 — 150 °C
Voltage on RST, VBUS, or any Vpp=22V -0.3 — 5.8 A
Port I/0 Pin with Respect to GND Vpp<22V -0.3 — Vpp+ 3.6 Vv
Voltage on Vpp with Respect to Regulator1 in Normal Mode -0.3 — 4.2 A
GND Regulator1 in Bypass Mode| -0.3 — 1.98 V
Maximum Total Current through — — 500 mA
Vpp er GND
Maximum Output Current sunk by — — 100 mA
RST or any Port Pin

.029n%0pn 0021 22V ¢ 6 19w
? 79202 77 92 PR N
JINA QY 02721 WRI 23202 PN 3 012 Amuontn o - AanwRIa g
(32 1PR,2°777 ) FIONRT NNWIDAY QWD - I AW
(5.8v 7Y 9aR v 5 oY DOTWW 022737 127 NI DORIT) LTATRY N0 DOPTIA ININT 01NN DN — NWOLW AW
(0o 42 oymopn ) anTR? nrone Vop 7 702 0T Nk — DY A
~(:500mMA ) 1787 R VDD 171 27072 °91n°0pn 071 — NWwnn 7w
.(100mA) SINK — oar nyaun 2892 RESET 17 277 3R v Hw P72 *91°0pi0 2711 71 — AnnR 7w

09N 3.6 99R2O0PAM V9N 3.3 R O1DINT M R0 nNn

Digital Supply Voltage' \ ‘VRS-H‘ 33 \ 36 \ V |

203777 5w 10 777 5w 02100 0°1°°OKM NIRNA 7R 792070
Vpp = 2.7 to 3.6 V, —40 to +85 °C unless otherwise specified.

Parameter Test Condition Min Typ Max Unit
Qutput High Voltage log = =3 mA, Port IO push-pull Vpp—0.7 — — v
log = —10 YA, Port I/O push-pull Vpp — 0.1 — —
lopy = =10 mA, Port /O push-pull — Vpp— 0.8 —
Output Low Voltage loL = 8.5 mA — — 0.6 v
loL = 10 pA —_ —_ 0.1
loL = 25 mA — 1.0 —
Input High Voltage 20 — — v
Input Low Voltage — — 0.8 A\
Input Leakage Weak Pullup Off — — +1 HA
Current Weak Pullup On, Vi, =0V — 15 50

10 777 5w o1oRn 7 793w

010X Moy 85 01992 40 D117 P2 AYIVIDAY DN KIN 3.6 TYI VYN 2.7 P2 PDD NNR MY 2°1101 D°IMDRN]T

QX7 ) AT OOT ROXWA 2°D77W IR 011 12071 . push pull 2x7H 9707 PTAT 0 M 2802 AR NN — TINKRD TN
n (NIND P77 RY DA ) Y103 207 2812 7T INNT 99K Y91 3 aXIm XXM 2090w 28»1 . 007 vaxn 3 w0 .(SOURCE
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272 °7 01912 10N DAY 27 WY ORI .UM Vop - 0.8 2 mind om0 XY a1 onk 02n 10 Hw o2 .won Vop - 0.7
PN N27YR DR 290777 007 RYY T

TIXN R PIA2W MVOTINYT TIT PN DAV 0T 301 12W 0T NYALT 28D 1193 TINI 28N RN 7NN — 0IR Tw
nn’T 97nR Y97 8.5 2.071 7a8n 3 1RD 03 . MWOTINL IMRA 12372 00 (‘open drain R push pull) ATy 2xn 18

. OPRP0PNRI NN R I8 RY 0PN 10370 RN K 9N 20 25 Hw ARy 0772 . 0o 0.6 » man 070 RY XX
.011°12 12307 KT 1971 223777 0T KX SOUrCE 2¥13 .2°3777 X 1172 097 0121 %D 01992 11107 071

Minmin X303 77 (Vop 77 2/3 5) Mas2 2wn nnnm voM 2 2 1 0H - 23 2873 70710 NN nows»e 7w

ViLmax X177 . '0" 2wna 87 a1 5vn inn .09 0.8 21mopn : 1oL - 7111 2812 70°10NR. - Nwean g

137 OFF 2 ON 12 X791 7%w 2 w07 0mna %0 72w FET 7590 7772, 1 9 R 00 9 7m X7 071 22 0.8 1°2 17010 nnn
IROXO2XA 770 T LA K

o 0179 o weak pull up 733 897 (702153 9731177 10 P77 %9 182 12172 wynb) | [0°102 N30T OO — nWRR AW

9K 1P 50 7o avavopan iR weak pull up=on oy 577307 70°350 ok 9nR P 1

L2907 PWW M2V 2%

.0.7MHz %w oo mwar oy 48MHZ X177 519X 27N [Rwan 17X TRY 7123 1702 2010 7I0) QY Tav? N

Parameter Test Condition Min Typ Max Unit

Oscillator Frequency IFCN = 11b 47.3 48 487 MHz

OSCICN "v0°372 20002 2 198 .nom0d 170 nnpa 2w.av =" Internal Frequency CoNtrol bits 5w xop xi1 IFCN

.2°3777 5w 1237 7N NOYA DY uhwa

/7I0°R 575w 1000 oY Y 129 80 S1DIRT TTNT IR TN TN 00 TINn aY 0°72W DX

Parameter Test Condition Min Typ Max Unit

Oscillator Frequency OSCLD =11b 75 30 85 kHz

0w WY W P2 w2 ovwea 2 o7 OSCLD as
YW 770 2V Mav? 11 1k CMOS 7 o1%om 7302 02m1 ok Ly v 30 7Y 7 0.02 2 7705 TR CNXOT WUl oY 2772 OR

Jmn 4850 12

Parameter Test Condition Min Typ Max Unit
External Crystal Frequency 0.02 — 30 MHz
External CMOS Oscillator 0 — 48 MHz
Frequency
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PODMY T M2 - WD v uhD PNt A 3.3

P2 10 B PL.6 2777 DR N1annn 72 naRinng X7 7rRa .C8051F380 11pon 72 M2 av onn:

r VoD —g

P4T =

En -l

P33 HE—

2 8

pin 2 P1.6 p71% 17 1% 72 2040 32 R
_.‘4_ g;, e
— E" R1
— e CROS1F3R0
= = P1.6 ¢

. o
i | can PO i LEE

e 1

—I: RESTHk I:\::-I _

BEEGIMN

ﬁ -

G

JD70N0R IR 2%y 10075 ;a0 v T N naownm ¢ 1 T

717 Vee in 071 o7 12w (SINK) 297 nyawa Hw 287 177, 1 X% 9WRD 72007 P77 DR 0 80X WK P7°0 797
1a7RS P1.6 P72 Renaw FET-1 9771 LEDL 797 777 ,0m& 220 5w R1 912y 7
(Vcc=3.3V 1) .0mx 220 5 R 7317 9721 7300 2wm
Vce = VR1 + V0ED + VoLmax

. 0 %W 2312 P77 NROYO2 91n°0pna Ik X7 VoLmax TWRD
2091 0.6 Y 7990 XD 1IN 09nK 090 8.5 W eAr Mavw 2°R10 . 0 WO pTIaw 2312 Vormax TNNT TN DWW AR 71Ww2
29N L 1R 3037 2130 i 25mA AR 001 wRdY von 0.1 ki L0PA o1 Sw a3na

MIN TYP MAX

Output Low Voltage loL =8.5mA — — 0.6 V
loL =25 mA — 1.0 —

nX
:92p11 9AVA2 OO D90 0T DY ARNWAN
Vee =A*R1 +VLep + VoLmax

: 53?]1 0°DAR 7°2¥]
R1 = (Vcc - Viep - Voum ) /|

077 03 721 .( 1.6V Im211mIR 790 DW Y22 2102 M20) v 2.2 5 1.2 12 5w nnn 705 D911 157172 017K YA 79 WK
TR 27 077 12 217 °0 Voimax =0.7 11°1 .(277% 7Inn 01 782 KD ) 7772 77720 77I%2 77°RD 797 12w 10mA
921 MWaAw

R1=(3.3-1.7-0.7)/10*103 = 90Q
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N rh! T0T 2NPW 2T DR WAL . NYAYA XS Dax vvn 0P 277 .omR 90 5w T3 Ny 7191 X177 %0 amx 100 iz SR hinlyinl
I =(Vcec - Viep - Vomax ) /R1=(3.3-17-0.7) /100 = 9mA

19 71N 70 R NPYIT 190 T 0712 o

: 7977 NN N272MR INAN NoIDNT
YW DR N°I0IN2 NHYDI RY .2 .00 C# R C e 70ww a3mInnm R¥I 228 517 50 71010 112 X7 Pr7vw 011 s

(qwnna °o11) 7w 295 — watchdog 7 nR NPw A RY L3 L(Twnn2 N273:°53W) NaNYnn

#include "REG51F380.h"  // 2°v°2m 2270077 DW MNTATT DR 29017 2010 722 21797 2972000 16
[/l include <REG51F380.h> : own1 nomo113 n°10I1na %W 11902 K91 710107 YW NOWI7I00:7 11902 R¥AI INION 727 OX

sbit LED=P1"6; /[ P1.6 0w~ LED ownaw opn 922w 19°0mp? 72017

void delay(long delayTime) // n»nwn n»xpio

{
long Xx;
for(x=0;x<delayTime;x++);

}

I -—--- nWRYT N2INT ------

void main()

{

inti;

[l nYHRYT MO0 119w 2710 a2 00 PIMDIN 2xn 31295 71 1R

[/ P1.6 20377 5w axox’ p77 98 120070717 1ann® P16 vaw vap:
P1IMDOUT = 0x40; // connected to led P1.6 as push pull
XBR1 = 0x40; // weak pull-ups 2y =2017p7 Mwor

for(i=0;i<10;i++). // 82177 NR Y¥2H 0°nyd 71 IRM

{
LED=0; /l'led ON np?,7 1%
delay(250000); // movw1 »10°1 %99 021w 1907 . 250000 2w 110 AAwWHYw TR0 1T
LED=1; /I led OFF Tuima 1
delay(250000);
}

while (1); // n°103n73 2102 ND0 PR IR22 "Dovpna”
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. 1 ©pY 292 297> 8 W P 2 T

27 RIPI 1D ATV 237 . 0 ROXI IWRD 122701 KDY 1 RO WRD PITO 22700 . 1 07DY 2277 § N2 KT TR
.01 1P — SOURCE

FEFHHFH

.1 07195 oI 0077 8 21727 : 33 KR

AVANV
MW———

il ol il el

EEEERH

¢ VeVeVeVeVeVeVe

C8051F380

H.-5

599 7772 KW VoD 1R VoHmin 8P X% 1nn 3MA 522713 1Tk n qwRow 0°R11 221037 971 7827 7wa

. 10mA »2 291 May® oR Mt T8 .VoHmin =Vop-0.7 X5R v 3.3

Output High Voltage lon =—3 mA, Port I/O push-pull Vpp—-0.7 — — \Y%
loy =—10 PA, Port I/O push-pull Vpp —0.1 — —
lop = =10 mA, Port I/O push-pull — Vpp—0.8 —

2y X2 1o oy VLED=1.7: o7ipan 2°1n12 wanws 22722 02 1ank vw R8 7v R1 007317 77w 177 P1723
191K V97 7 a3 ROR 90K 00 10

VoHmin = VRr1 + Viep = I*"RLU+Viep

R1 = ( VoHmin - Vien)/1=(Vop-0.7-1.7)/7*10%=(3.3-0.7-1.7)/7*10° =128.5Q

AWINAT T 2P 1279w PID1 T X1 oK 130 W 7a1 2m21 31 77pna

2777 NRPX N D173 0T NIWOR W T 2312 %0 SINK 2822 71235 RTD: e

(WA 1°om) 7w 275 — watchdog 7 X 11502 K91 N2TwRn 1YW DR M°I9102 17Y0T XY XD 43 ¢ A%Iowna

/#include <REG8051F380.h> /! SFR declarations
void PORT _Init (void)  // 2795 5nnR

{

PIMDIN = OxFF; Il D3RR KY D9RLT 1 019 9p7A 99
PAMDOUT = OxFF; // push pull 37 1 v 5w mxeen

87


http://www.getmicros.net/wp-content/uploads/2016/12/8051f340leds.png

www.arikporat.com

XBR1 = 0x40; /Il weak pull-ups 2y 9201p7 MWOR Il
}
/[ Delay  mrwn n»xpns
void delay(unsigned int t)
{

unsigned int i,j;
[ 3R 7302 AR vl

for(i=0;i<t;i++)

for(j=0;j<250;j++);

void main (void)

{
PORT _Init(); [l 20D INNRY RPN PT
while (1)
{

P1 = OXFF; Il o790 NPT
delay(1000);

P1 = 0x00; /Il ©>7%7 "2
delay(1000);

791 PODR M2 1 3 MY

.P2.0773% nnawmn 72 . P0.0 % 1annn — SW1 — pooiai .721 podn DWW 11207 IRINA K27 1R

—L_Gnd
SW1 —

791 PoOn M2 : 34 R

LLELELE FEFRH

cC

FEFEEE FERFEEE EF 5

*
-
T
7\
<

C8051F380

(17122 N1TA TM2 MR ARITA ) N0A21 RO PIANRDY WD 1At NPDTI 190 poDna DY 2ONMY TWRIW NI DWW
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- WhN a%vnY aoown 731 v vhp P72 NN 071 PO.0 P70 DR LnIRY 21w 17031 PO.0 D 70K 7372 02300 pooni
W TR TATR? 021N 19w IR TX, 2R 12°p 100 519w Ros 7 m7aanaw FET 20577 7102 92 0m 77 23m2 . weak pullup

: FET 75 Rps 7 M7207 IR 71772 R 7237 29 )p0pnm M0 X217 1R IRINN 0277 .a808°7 P72 1200 19w

VDD vDD

_4':—[ ngm R TPYNY 72w TA1 0y MN2n ;35 R
Reis ] sw

AHL ,

y — Gnp
I | ooxnnm 192 vad 0%

SRR PTIA DOPNNA WA V0P 0HRAWT 2700 TN W= 07PPTIIY 2802

.2 ' P72 93P Vob P72 nnna R vk nowin" Ros maanan —mins SW1 poonn wRd

0" P72 2P VDT T ORI 1PW DRAW TRD p0DAT W PR TX 71T NN2W IRTRT - 10 SW1 pooni qwRd
.'0"P2.0 5 xox11 wRD npYTI 70

: 79 RPN NN Y P2.0 % ®0x11 qwRD 00201 100

#include "REG51F380.h" // .2°10°3777 25 M12100 5Y MDA 12 W1 .37 721 DR 91997 2900197 7900
shit LED _pin =P270; // .7%71 nnawn nr p1a7 . SFR arxmw P2(0 va? LED Pin awn v
shit switch_pin = POM0; // .posnia n2mn a1 P72 . SFR a2 xwmw P0.0 v»1% switch Pin awn prw

void Delay(int); /[ delay moaws n»xpno 9y anxn

void main (void) /[ PPWRIT TXPION

{
POMDIN = OxFF; // nmamRax 891 n1HRwea7 necs 0 7o op7a 99
P2MDOUT = OxFF; I/ push pull” 3721219 5w mRoxn
XBR1 = 0x40; // weak pull-ups 1 "20%R7 MWwoR

switch_pin=1; // v5p2 p7nn nyoap
LED pin=1; //n°101n7 nonnta 720/
while(1) // 0> PR IR

if(switch_pin==0) ///2 vyl poonn oxki

{
LED pin=0; //193np>73
Delay(30000);  /Fmaws nooxpnd nnt
LED _pin=d;// 7572
}
}
}
void Delay(int'k) // mawnan n»gpnd
t
int j;
inti;
for(i=0;i<k;i++)
for(j=0;j<100;j++);
}
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No NEW - Y9aneR — 715N 4 P

N°I5IN N2°ND PN LTPIX N2IND 907 37RO YW SIRIAT TIPT DR 107107 3T 75w L1101 NOW 1777 10N MSW YW PWRIT NI
L1137 90921 Y3 IR 70

, ADD , MOV mTps .07X7 NowY 70°157 A0 2¥ ,07R7 NOWH MNP MITIPDI T 79w . A0 NOW 7% MOW 2w 1w N0
noWY A0 NOWM NAAINAT 32N 222M0R NOW O3 NRIPI T 7Y .IARNAL P12°M M2, 772v7 nwean m7ps 17 191 MUL
N0 Nowa 2°n2 3 % 1172 "noon" vH2n0oR NTIPD LA1I0n NTIPDY NN ATIPD 93 °92n0R NOWR .172A0K IRIPI 1101
MTIPD W 1T 792 .M MOWYH 00277 O3 R 277 MOW 12 7R %191 C Now 5% Mow Ronw WL M7 NDW 3°371 Twnia
Mo for , whilesiif na aara nowh T

. Object Oriented — o %y M3 MION X7 75 W ¥°277 NI

DI9I7H IR MAUR NPNIND 21007 I Y92R0ORA LNNVR NODAIR NPNIRD MRRN MTIREIY 2k 2vwh » By npwa

debugging 2 o%%n non : 4.1
2w mneon pwnn nrva nawn FLASH aw debug 1 5w 75 nni 0190 av nnwpnm FLASH 17 - 02100 19792°7 mian
(C2 Mmx°paiR) 2-Wire nxapaw Silicon Labs
L, NATAT 2w MAWOR OV L7127 MR Q2R NPRDAWORA P17 1173°T2 DRYNIT O°R2 NN°KRD 72700 DA
mp o2 H910) Single Step — om0 7w 302, Stop - 77°%y , Run — 7%y977 ,Break Points — 77°%y mmipa
JIN2°TM D127 193N 2w 72°N0/ARMPY 1PN NPT L (M)
72vn 03 ) NAWn Mo n2°a0 - Integrated Development Environment - IDE Y mn® *%3 > 5y Jan1 CIP-51
Sw MicroVision 1m> »wow 7¢5poo ax Silicon Labs >w debugger on ( nvion nryv , N0 nnw , 2°9°9nn
KEIL

MR Ve : 4.2
Rn7 8051 Sw 7190 mnd» 2»vITIv0 M °95 | intel 5w mpnn MCS-51 1pn &5 19x2 axin CIP 51 5w nxnmm vo
(717 2792 1PHY 27aw) 22937 PSW 0030 Hy aydwi amiky 1137 220 anIX , IR 7P MR MR 900 . CIP-51 5 ax

(72972 770 NeaR 2107 ) AN cip-51 2 MTIpen 31X MR

CPU =121 nx"7: 4.3

1°2 NYXIAN N7 TP LIAR 31072 NI 12WR YW N 12 .30 0mm YW A 12 730258 a0 pnn 51 .17p002
N2 P T Cip-51 2. (Pyw T 48 73 Nww T 12 1) P19 993 MTIPO2 31107 NN 4 7YY TR 13190 NI
TX°OR ) MOYNDT MR NV 2D 1907 INIRI MYEIAN MTIPDT 217 09w — N8 1P — pipeline nwpw iR 593 ww

S0P PRY AT 9V OX°OR W0 OR 0°O0 WY N 2 7w Mnp1? (09K 1901n7 oK 7XDR 11RMTY — OXIN 97 - NInn
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MR 1179 — Mega Instructions Per Second xy1 MIPS awnn . 48 MIPS x2% mwar w° 48MHz Sw nww 2702

: N2 779202 NORO IR0 MR 190 a0 MR 109 v 0o L vl

Clocks to Execute 1 2 214 3 3/5 4 5 4/6 6 8

Number of Instructions 26 50 5 10 6 5 2 2 2 1

M7PD SWaIX°2 “1% 8 172w

.MITIPOT 1907 NIR NIRNN 703w AW LURANAY ITIP07 I12 YW 20719 N2 DARNA 77202 ANWRIT 7w
8 NoWwnIw NAR I7IPEY TV ARYT IO W M 2 2 mM7p0 50, 1 1w nna myiaaw mupa26 whw oKk 77201

(B YA D00%0 P2 R0 DTPD ) Y

SR NIWORN SHAROR MTIPD : 4.4

0°71917 27379 3 73 01 (OPERATION) 1721951 N2071m 77IP0m-1"10107 12°1a 2°n2 3 79 1 nooIn “92n0K N7Ipo 92
PANRDY WK PIXA TV IR 7971 PR WOW MTIP02 (AW A 1YY TINWH IX 12 RIT T119IX) P00 07 Y o

5X R2 9002312 11017 DR "2avT? DI TP L MPRa XM R2 1T 1T A 1R MOV AR2 1 kaaTo pnn

SNOAIPRIT

Addressing Modes - 7w nwsw 4.4.1

D V07T PR IR P2 1PN OR D°I2INNAMNNNT2 MIINIT P NP2 1PN P2 INT NNV DR DR MIRNA NI MY
:(‘addressing ) 1w n W 220 8 2 7N P2 1PN W DWW

Direct Addressing — 2w 1vn e

Indirect Addressing — a°py 1w n @

Immediate constant Addressing — > i e

Register Addressing - 0o yn e

Index Addressing - opTIR D e

Relative Addressing —som vn e

Absolute Addressing — (v%mn ) "010AR YN @

Long Addressing - pimpyn e

. %@ 1w - Direct Addressing — 4.4.1.1
1128 2 mano) SFR M (12750 12— ! 7292 2°n2 128) "»°19 RAM 71 97 .A7p02 1131 (1NN ) 7399IRT 77 vl
. 7T Yna oannwn( 255
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) .AnxY ATPa A71%n 70H n21na7 . 70H 1n21now 11271 802 50H 103 X aya mxw. MOV 70H, #55H : s

("N IR RO 3N on
"N AR RO IMYAYN # 00

nopY 1w - Indirect Addressing - 4.4.1.2
NN awynh X7 072 ww 7waw DPTR 79003121 R1, RO 022182 207191 .0°700°307 TR NREAI D27 37 119912
2555128 12 n2non WK .255 % 0 12 nead a719° n2NoAw 1R 255 5 0 12 e 2120 R1 R RO 02w00a02 7wvn
64K % mi1o? 1071 1n71v21 65535 2 0 a2 nva? 912 DPTR 7 9voea 7wn . ( SFR % RDY) maxn oonanin RAM 5 oo
SR 2°ANIT P HW MAINoT
. SP — Stack Pointer n>iomnan yoaxn 5y monnont a1 1yona mrvyPOP Y PUSH mmpan oa
NP on NN PR 55H 1IN R 02 namk MOV @RO,#55H ampon . 70H.&17 RO 2w 103naw moa1 :mmame
. 70H n21n5% 55H NI R ava? we, RO =70H 1 nyi by »oaxn RO Sw 12100w n2noY 2 n2ind RS .00
SRR R NPT ON0R TR 922 WANWI? ORTD ONK LW YN ANAW 1D 725D MR DR YN 77PN (s
J19v yoagn DPTR aw n2Inan 1103 MUK 28 v omRtaw MOV A ,@DPTR @ neov anmT

st won - Immediate Addressing  4.4.1.3
. MOV A#100 : Xnx177 ARy A7IP02 R¥A1 1IN 7970 DR V12p 0°7°2vn 7 717I1P02
. MOV A #01100100B »w MOV A#64H._ 0a@wa? 700 1001 . 100 11wy 1IN IR MU2ImIpRT X 12y

awosan e - Register Addressing 4.4.1.4
8 W P12 922 . 3 P12 731 0 P13n ,0%212 4 913397 DPINIT N7, MARD L(R7 7y RO ) 3712w 5700% 8 1 IR D nwra
02721 2000 AR oy 2y PSW 7 Tueca2 RSO RS1 oowean . R7 79 RO » 0°11910m0 0°900°30 ,0°73K ,0°N2
MTIPD NV 1R 270030 nwa2. 101 LCY 7 9371 DPTR 7, B 7w ,( ACC ) Mu2mIpR:a 01 37 11v°»2 0°5011 0200°30)
.J112°T2 0P NIND MDDINW NIN0N
MOV RO,#90H  :mam7

12012 2002 2 noon ampe . RO S8 90H 1nan X 9°2vn% nmIR 31pon
0°N2 3 NOMINARIMZAR 72D MR DR P12 vy MOV 0,#90H (ows 1won2) 77pon 181 0 12 oy DO72Ww m°11 17w

Bakaimlish ik}

op7R 1won Index Addressing 4.4.1.5

VIIND MOYRA PR MDY 19K MIRPaw . Look Up tables - 37mm mRDaw 5w noiowni 11021 ARIpY X AT PR
MNOMAIPRT 772077 0°02 PV 2°3°23n PC 1) DPTR 7 00°37 .91 mvava 12 79, 2379 201 W nI7n 12 X 0170985
JMP - xom a1 ivona awesp nipp oA np . MOV A @A+DPTR @ R0 11 77pah RnA1T . 00271 LI DR AXN
IDWNA NY2W PR NN2°12 n2IN0Y wawn 01om DPTR 17191 oy Muiipka 1930 nx nhannn @A+PC
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sor o Relative Addressing  .4.4.1.6
T VWA LPWOY 72 DORYNIY D NPT NAINIT TIPRY P71 N2INDD NPIDNT PW 12YN RO XD L MXOOPI POW 0 NN

D10M MIOR I MINIAT MEPDPM SMP MNEPA MEOPA.ANNR M2 128 18 me7p mand 127 X Axopa nn

“wI»ean Py - Absolute Addressing  4.4.1.7
5 9WX> 0°N2 2 N2 RO ATIPDT . NI2IN2 1P 2 DI 019D R IRD 7XDRT AND LINTIINOT RPN 7XDR pOW AT PWOA 03

M ACALL w AIJMP 37097 779K 719p7 TIRWw 17°0 2 YW 0n2 n2noa 2w oova 11 797 5207 Tpai ooba

NPUIZIAR MO

i won — Long/Addressing 4.4.1.8
1999 64 272 1190 NOIDINT HW 11197 20N NAIND 907 RIT DR MNY L INTEIND? AR IR IX°OP2 POW AT YO OX

2 e mmps 37 LCALL 3 LIMP .nains Hw oona 2 7w m21wsi 1P XI 7K 02 .0°02 3 N2 770 .mana

2930 5% M7 npon 4.4.2

IR MXAPT S5 MPnnn MTPs .MTIPDT "R 0% X7 NOOM AP17n

LN Ava mmps e

2129 953 M0°1 121 — (NPNAWR ) NPVANIR MTIPD
.XOR OR AND NOT —nva> mmps

.0%IRD12 DOINWR DY MITIPD

.MBdYNOM 11121 MTIPD

NINTTT wo 4.5

LTI DY N 0°N2 HY 7wk woRn Cip-51 M1 51 1 nnownn 9pa 1P W MR - IXIX - VD
NAY DRIV 7 23 MTIPOT IR NXOPT TN ,TINP X7 "1EPN" .MITIPDT RPN IR L P9 TWanaw 001K 1Y)
. DO 2200 IR NN MAINDY 2OMwn
T3 MTIPD 128 7701 2°197 21N 111972 MAINDT 128 1 AR DR A 000 1930 DR 72RO OR 1T
MOV 0,A ;om0 22117 RAM 2 0 121037 0 mpRaw 13N n1avs

MOV 1,A ;21977 2211017 RAM 2 1 n2nab Mu2mpRaw 130317 nNavs

MOV 127,A ; >»°197 21017 RAM 2 127 naina? MuamipRaw PN N2y
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MOV direct, A : 2w EPL 101 M MmMpo 128 opna iy direct 591077 awa mainaa 128 595 xph 10
: 99 77132 aTpon ooaRIna R INTEL »7avnaw o1 v
OPCODE DESTINATIO, SOURCE
72D TP 79 ,  pn
MOW TAWTAY 7012 PRI DR IO MR TV AR 27 IR (PN IR DOURNNIR A9 IR 712V ) A2 TP 1o

ST PINRY PR 0TI YOOI MTIPDA DYXRY 0°72vn 21ws . "9n oawnw"
$ DIRTYTTARPN2 20D nnw
Rn 4.5.1
MOV ARn ampon .(PSW qvoona RSO RS1 99%) »nonn paan YwnR7 79 RO 0001 8 n IR DR 1P%n N
D10 MTIPD 8 9Yonn

MOV A,RO
MOV AR1

MOV A,R7
Direct 4.5.2
60h n21n22 W w 1IN37 DR 22 AW Mov.50h,60h : anx7% . SFR 2 mi21non + o»°1977 2°1n30 1112°12 Mo 128
P77 NV .INwn 73R 7%y 60h 2102, 60h 2 wow 7w DR 9ap° X3 P> 50h nano Hw ampn 1903 . 50h nano HR

.(60h 2 7w 11) 799 1R 60h n211521 50h N2IN02

@Ri 453

W RO) "Ri 2xn oy n2n0 " @RI 970w p0on 07222 R1IR RO 200°3057 70K DR PU¥n 0. 990y Nyn It
22175 RO ¥%237 79 n21n22 9w @RO . 60H 77wn nx w° RO 2w a3 om0 o nidRAM rka X nanon L( R1
nX ( 60H n21n2) 775w ¥>axn r0 w n2N5Y °2wa? MR- mov @r0,#55H : annth ono1on oonnan RAM qirka 60H nand
. 55H 77w nR "»1977 2°1n17 RAM 2 60H nawno2 7o a7pon iRk . 55H nan

#data 4.5.4
IR mov r5,#89H : an> . 11111111 731 00000000 » n1°2°0 8 32 N1 Xy data ".13n37 DR 70" IR # 12900

(0°IRP2 002 8) YHnxT NoPa2 89 NI DX 15 D A
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#datalé 454
Y12 R dptr 2 2°ava® R mov dptr, #1239H: XnnTh . aTIps Hw owshwm 2 7 0222 3991 K17 .012°0 16 32 »1ap
(oK w2 16 ) *onxT nopna 1239

bit 455
WO 2w SFR 2700277 IR? 19 101 ( 2FH 79 20H miand) ooweab ponnw »007 RAM 7R 7102w 0020 TR
IR seth 5 @ 73177 .1°277 2312 NI %°0R YX2Y 10011 1NEID 1R 0 77 1002 $52 2°WwD 1071 .71912:0°a 739 1ok 1)

om°397 RAM 2 20H nainoa ooR¥ma o°0°a7 2 ) . 7 9on 022 0 2w i clr 7 . 1 97w .8x 5 1907 veaa ovwh

Addl16 45.6
Xomw 9876H N2 n°10Ina R axcopn AMpea . Ijmp 9876H : naTo .pnotamiaing, 64K » nnx 952 7v° nand
.0°v°277 16 N2 nand

Addll 4.5.7

.ajmp add11 wacall add11l a7pon oy X2 Addll .nomsvn n2nomn Mo 2K 5w prana 7v° n2nd
rel 458

JITIPOR NREMI 12W 2P P NP0 R AXORI . INKRY MAND -128 X 77T Mana +127 prnna T N2

: MXRY MR pon 4.6

D DOMROPIT 207 120 .WHNWw 7AW DOTXOP 190N DIWS TWHNAW D21
.7y - destination 5w 7x°p dest 1, 7pn —source YW MXp X7 Sre
.(FFH 7v 80H m'ma1n577) SFR 2 210071 127 79 0 miainon "»°In 21N IR MAIND N2 299210 79507 1R Npnn
.(FEH 7v 80H n m21n377) SFR 2 mamonn w (127 79 0 maindn) "n1on 21N k2 Manaan nnx - direct
. 70h n23n2 1930 R (70h) 7377, N353 Hw 19102 22monn (direct) oonwin WK
;NI RN TWRTAW NIRRT
A=55H X
. 22H 1n3n x¥»17 n2nd2y DPTR = 1000H .2
.(1mwy 100 ) 64H NN R¥A1 997197 2°0N3T P72 70H nanoa
R5=99H .7
. 48MHz 5w w°2x 5% 2w 77RO YIX 11T 12 1D
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Data Transfer

2°0901 Ny NN 4.6.1

101N N2V MITIPD SW RPN NIRNM X277 79207

a°na Nyw Mmn

MOV A, Rn Move Register to A 1
MOV A, direct Move direct byte to A

MOV A, @RI Move indirect RAM to A

MOV A, #data Move immediate to A

MOV Rn, A Move A to Register

MOV Rn, direct

Move direct byte to Register

MOV Rn, #data

Move immediate to Register

MOV direct, A

Move A to direct byte

MOV direct, Rn

Move Register to direct byte

MOV direct, direct

Move direct byte to direct byte

MOV direct, @RI

Move indirect RAM to direct byte

MOV direct, #data

Move immediate to direct byte

MOV @RI, A

Move A to indirect RAM

MOV @RI, direct

Move direct byte to indirect RAM

MOV @RI, #data

Move immediate to indirect RAM

MOV DPTR, #data16

Load DPTR with 16-bit constant

MOVC A, @A+DPTR

Move code byte relative DPTR to A

MOVC A, @A+PC

Move code byte relative PC to A

MOVX A, @Ri

Move external data (8-bit address) to A

MOVX @Ri, A

Move A to external data (8-bit address)

MOVX A, @DPTR

Move external data (16-bit address) to A

MOVX @DPTR, A

Move A to external data (16-bit address)

PUSH direct Push direct byte onto stack

POP direct Pop direct byte from stack

XCHA, Rn Exchange Register with A

XCH A, direct Exchange direct byte with A

XCH A, @RI Exchange indirect RAM with A

XCHD A, @Ri Exchange low nibble of indirect RAM with A

Al AN 2NN A ) Al A Al WM 2 WML 2N = =
PR PO = M| M| LI W] W] W] W] LI LI M| P M| Lo P LA R R N M| = M| M| N

D°1N1 N2V MTPD YR 1 9 nhaw

.0°727 M1 2OYU0RN LTI 12°0 IR D0 TV SYRARY FINDT 1N TP TR L MITIPOT °¥PNY 0°1207 W R 77202

SRR TP A} b 2207 TRMT | nms
ST
NYws
Mov A,Rn (A) € (Rn) MMPRY)A % 12y | Mov AR5 1
Rn aw 1037 nx ( , R5 2w nnan nx A % 1awn
A=99H : %>
MOV A, direct (A) € (direct) PN AR A 9 1avn | Mov a,70H
direct nawnon 64H 77 A 19N 2
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MOIMPRIY

MOV A ,@Ri (A) € (@RI) NI R A2 02vn | Mov a,@r0
%Y N2IN02 RYMIW | NN XXM N1 A D 120
.Riyagn | & r0=40h ox . r0 y>axn 1oy
XYW PNIT IR A D 02w
. 40h n21no2

Mov a,#data (A) < #data nn N2y | Mov a,#56H

JINIT DR NUMIPR? A=56H : 1mponaroa

Mov Rn,a (Rn) €< (A) N7 AR Rn % 12v5 | Mov R6,A

1NI'NR R6 % 72y
R6=55H mu2mpraw

Mov Rn,direct

(Rn) < (direct)

11027 DR 72vA

Rn 5x direct n2inoaw

Mov R3,70H
2. 70H n21n22w N7 DR N2

5K 121977 0°11n37 RAM

direct na1non X

R3 7000
Mov Rn,#data (Rn) <« #data nx Rn % v m0avn | Mov r6,#78h
data 17 1N37 NX R6 % N> 1avn
R6=78H n7pon anxb . 78H
MOV direct,A (direct) < (A) A aw 1nan R 12y | Mov 60H,a

TVIMPRIY NI DR N2V
190 . direct 2 60H nana°
55H 77 60H nand

Mov direct,Rn

(direct) € (Rn)

1N DX N2y
5% Rn qvonaw
RAM 2 direct naino

17157

Mov 60H,R5
72y RS 00°302w nan
201971 RAM 2 60H nanob

MOV direct,direct

(direct) < (direct)

PP PNIT DR 29T

TV DR

Mov 50H,70h
70h n23n22w 1037 DX 2w
7o 50h nanoa . 50h NN
64h

Mov direct, @RI

(direct) € (@QRI)

nx direct n21n5% "2y

¥ N3N0 KXW 1NI7

Mov 50H,@R0
o°7°avn 18 RO=70H ox
»1571 RAM 2 50H n2no»
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RAM 2 7°5v yoaxn Ri

17157

2 70H n21n22 X¥mIw NI DR
S0 RAM

Mov direct,#data

(direct) < #data

N3 N7 "2
»*19:7 RAM 2 direct

data 10377 PR

Mov 40H,#99H
99H N1 PR D71 12V
om0 RAM 2 40H nano®

MOV @Ri,A

(@Ri) < (A)

A 2v 11017 DX "2Ya
vaxn Ri w nanon R

TRy

Mov @rl,a
N3 PR A 2w INITAR N2va
R1=50h ox . RLwaxn by
nx 50h n2n27 oo a2y 18
. 64h nan

Mov @Ri,direct

(@Ri) < (direct)

7N DR N2v;
5x direct n2noaw

yaxn Ri w nanan

Mov @r0,70H
70H n21no2w 110317 DR D2vn

79y yoaxn RO w nanab

oy
Mov @Ri,#data (@Ri)<#data N7 NIRRT v | Mov @rl,#55H

Ri ¥y 2xn.7°%v n21no° 55H 117 X N2> 1avn
. RO y>2%n 7%y n21ndb

MOV DPTR #data 16 | (DPTR)<#data 16 nx DPTR % 12vi | Mov dptr,#1000h
o027 16 12 Pnan 17 9% 1000h 1n3m nX 12vn
.DPTR
MOVC A, @A+DPTR | A & ((A)*(DPTR)) 17277 N1 A D avn A=10H 1 dptr=1000h ox
X7IW NAINDTA NPIINT 1010h n21n5m 1101 D°X°2n
20°1N37 9w 01007 | 2°wInew) A DR 1PN PN
A+DPTR .(look up tables
MOVC A, @A+PC A < ((A)+(PC)) 2o N3 A D 1avn A=90H 1 PC=1000h ox
X7IW NAINDTA NPIINT 1090h n21n57m 1101 DX°2n
20°1N37 9w 010077 | 2 °wInw) A DR 1PN P2
A+PC .(look up tables
MOVX A,@Ri A€ @Ri 1721 N1 A D 1avn nX oavn 1R RO=50h ox

XRAM o 1nan

(22277 TN R¥MAIW)

7 71712°12 50h nanoa nan
. AP XRAM
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7Y YOa%nw NN

.R1w RO o wooan

MOVX @Ri,A

@Ri € A

WMIPRIY 1IN
7°%Y N2IN277 DR 2w
RO 2100207 voaxn

72 R
.20naw XRAM

MOVX A,@DPTR

(A)€< (@DPTR)

NN IR A D 1avn
DPTR w n2nonn
N2IN27 POV ¥O2XN
D°1IN37 20T RO

1 anxonn

Movx a,@dptr
1000h n21n27 N3 DR 22w
. A=22h M2mIpRa OR

MOVX @DPTR,A

(QDPTR) € (A)

TN DX 12v3
DR MOMIPRIY

DPTR 7w nawnon

Movx @dptr,a
N0 PRA 2w 1IN DR D2

S1X°M7 2°1IN1T 1115°12 1000h

Rn 2w 11n17 oy

198 ¥O2Xn . 55h 7> 1000h n21n>2
PUSH direct (SP)=(SP)+1 DR-N210mRA PR T | Push 70h
(@SP) < (direct) Src p2N2aw NNt | 1 2 07pnn SP neionnn voan
.(direct 2 n2nd) | n21Non HR avn 70h 8N 30mm
OxR : X772 .SP 7 yaxn by
7 31h nanda ) sp=30h
. 64h
POP direct (direct) & (@SP) , N1 n*omnann Twn | Pop 60h
(SP)=(SP)-1 TV INIR N2V | °PY NN PNIT DR 2°7°2N
(direct 2 n2nd) 2 60h N2> Hx SP yoaxn
.1 270 SP Y direct
XCH Asdirect (A) —(direct) A 2w 1037 12 7900 | Xch a,70h
direct n\nan oy 1N oy a%nnn A 2w Pnin
¥I¥°2 0K . 70h n2noaw
70h n21n521 A=64h 71po1
. 55h
XCH a,Rn (A)<— Rn A 2w nnanraaonn | XCH AR5
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A=30H y R5=50H 2 nn17 oX
Y A=50h : ampon R IR

. R5=30h
XCH A,@Ri (A) < (@RI) A Paonniank aona | we 50h n2noay R1=50h moa 1
Riw p2noapnan | ok LA=10h 1 22h i nX
oY ¥0¥n nX 50h n21n32 77 A7pPes
. A=22h 1 10hnni7
XCHD A @Ri (As-0) « ((@Ri 3- o°v*2an 4 Paabnn | xchg a,@r0
0)) 47 A Hw ooomin a7Pen aroasR r0=70hox | 1
A and @RI naNoa oA owean | 65h 90 70h nanoay A=54h
exchange low SOy vaxn Riw

nibble

251911 N2V MR : 10 haw

YA DMWY ROT ;220D ATIR1 . DuuY mM»173 DPMIN a2 PTan PR OP2ROR NOW2 5H2M0KR NOWI 7RMT NIDN ID0N 1N

. 64H 1n1a 6fh 791 60h n21non (DIRECT) 7m0 RAM 7171k mi2nd 7172 nR2anw noion own -1 amnT

. 10 2 1WnANw: IND 73172 .0°v°a%A0 r1AR r0 29uan2 wanwa 1001 on°10 RAM 7193182 12171 N v
: PINT

Mov a,#64h ; 64h N7 DRDTOH. NVIMIPRY 2V

Mov r0,#60h ; 0°13n371 217202105 N2°0N 9¥ Y2871 K17 .70 60 1IN DR D07 10 w0 Navn

Mov r7 #10h ; .qwnaaw 707 N2V NRY DR Y¥27 0oV 12D ARI2 D200 A0

Shoov: mov @r0,a  ; r0 2w INI7 ¥°2%7 728 N2INDT 2R MUMIPRIAY 1NIT DX N2
Incr0 ;0 002w PNIT AR 129730
Djnz r7sshoov ; shoov nawna? yiop 0 RS X7 ORI 17 900°371 TR 701

End S ok inh by e Kio)

. 0fh 71 0 » %721 79173 11032 20fh 791 200h nanon Y7 XRAM 1791182 Mo 172 XoANw 219N 21w ;2 T
11929 vaxns DPTR 2 wianwi XRAM 71 1172°7 5Y 921701 D 2 3790
Mov a,#0 ; 0 NI DX NOIMPR? 12V
Mov dptr,#200h ; XRAM 1R manon 5y yraxnd wawn dptr .200h 1n31 nx- dptr 5 12vn

Mov r6,#10h ; 130371 N72vT DR ¥Xa» W 2°nyD And ARIA NI 210
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Again: movx @dptr,a ; dptr 000 Y0287 7758 12N MUIAIPRAY PINIT DR 120
Inc dptr ; 7opa 201 Y2 7777 3797 2NK 1R 70p7 200 12 w0 A9nnn2 ok L dptr 2w NI 7Y R 12 9T
Inca ; MIMPRAY T AR 129737
Djnz r6,again ; again (n°nn) n2mn2% yop 0 X? X7 0XY 16 0ooan 1 o0
End
2 772w XRAM 2 0o1037 121 1 ann7aw 0100 RAM 2 wow p1722w 2013037 12 79707 93257 w0 3 et
. XRAM 11 9x 5y y2axn dptr 71 .02°197 20017 RAM 2 91927 59 02w (1 na172 r0 opn2) rl queana wanw 18
mov r1,#60h

mov dptr,#200h ; XRAM 2 man3% voaxn wnws o . 200h 11037 Xk dptr 902um

; MPID7 DONNIT IR POAXND WA 00T .70p 60 NI R rl P9ava

mov r5,#10h ; no1owna nan
again: movx a,@dptr ; dptr V0377 Y2287 Y N2INOTN NMLMPR? 1INI 125
mov b,a ;b vo%2 1IN PR NN
mov a,@rl ;%197 R rl W07 YOI OV NN PN MUINIPRT PR 127

movx @dptr,a ;dptr ¥°2%» 759 XRAM 2 n21n57 R 2297 rLnmva o010 IR 1R 13037 DX

mov a,b ;a 2 ovmn b 21mwY NXOnT RTA ARATY N7 IR
mov @rl,a ; rl vagn oY oo PN NIMDL a aw NI DR 200
inc dptr ; TIR27 NN Y 3w 27y dptr_aw 1nan Yw 12 b
incrl ; TIR2T NN DY vARw 1o rl aw NN nR 123570

djnz r5,again ; again nawm>oY Y1op 0 X9 K7 XY 7 1700

end

NPVANR MIRT 4.6.2

Mo m M1 ALU — 139 naonRnaRg 779072 Myvana Mwsa 9 .219m 990 1001 MO0 MO0 NPwnT MTpo
JRXINN Dvawn PSW nnooanaw o057

N3N 23» N9 — Program Status Word — PSW  auwesan 4.6.2.1

X277 1R IRIND R 29377 WO O3 KIPI 00T

Bit 7 6 5 4 3 2 1 0
Name CY AC FO RS[1:0] oV F1 PARITY
Type R/W R/W R/W R/W R/W R/ R
Reset 0 0] 0 0] 0 0] 0] 0

SFR Address = 0xD0O; SFR Page = All Pages; Bit-Addressable

PSW =wooan 72an : 36 N
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(7127 0van) MSB maxt 5% LSB — 7317 1uoamn o°vean pon NX RN

1 7mna % - Even Parity nRIPIT NPAT - 9397 O X3 NM020PpR 17 mnd wRd 1 9apn c nearn v - Parity
X177 77 02 .PTIW NIWPN RITOW v wiwn .0 9apn DONR LDOTAR PW OAT NIND 02N 23T 28 TV N0ImIpRa
LONTOR R NMOMIPRT Pw 00020 8 KW 01007 WK 1 52pn 1327 1 70 03 AT IR 17017 WK (722027 101 R ARPY) R

O3 RIT 00027 8 YW 010077 aR.0 Dapn X

JPOR 210091 127 DR R1PY 1001 .70 TOpon RYY/< 1 oot ¢ F1

990777 972 2170 2007 IR TV 7INWH IWRD 1 93pn 9377 1 0 MR 20072 201902 - wean g - OVerflow - OV
D DOR2T 0P AWORA WO WRD 1 9apn 93T . AR 792072 17011 .30 Awp Mnep" 31TATT LIRXINT DR

%077 1722 WD DMATAN2T WD WO N0 IR 1200 MW LK

((D2an 77173) 255 AR ARDINM WA w0 990 w3 .2

.0 23170 7N 00 WA W apYon nwoa L8

02271 0°71907 2 1372°10 . 10000001 ®°57 Papaw axxing 01000001 + 01000000 2°79077 *1w DX N0 O ARNT
—"mya" wow NNyt 1 1m0 210 .1 we MSB 71 1v022) 109w 322pnaw axxanm (0w oona hw MSB 11 v022)
X°77 n2apnan axxng - 10000010 + 10000000 2225w @190 2 DR 0271 OX O3 2P An17 027 .IRXINA - 79
SR RN WA INMAW NIONAY A 123000 9377 . 00000010 : noarn

.0 797 9372 123w 20pna 3 1 7In 2P IRY 202

.0°09xNN 09377 RESET 0197k nvivoa

(X277 8 7R °9) 0YTAW P12 AR oY 2YAp 19K v 2 - Register bank Select bits - RS1 RSO

00: Bank 0, Addresses 0x00-0x07
01: Bank 1, Addresses 0x08-0x0F
10: Bank 2, Addresses 0x10-0x17
11: Bank 3, Addresses 0x18-0x1F

RS1 RSO o°v2a73 narva pian nna @ 37 R
SR Wt il . Tpen kY - Flag0 - FO
n2wn2 R D4 v H& D3 v2an - kw1 — Carry w° M12°0 n7woa wRd - 1y ’wl 937 — Auxiliary Carry Flag - AC

.BCD 2 oxrnm omoon oy m»1wsa Tpon 71 027 . 3 021 9K 4 voan — 198w — borrow v Moon
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RWI o7 NPNawn 72902 oX 1 %2pn 027 A1 MW NPNawn MAwe2 wawn va - Xw1 a7 — CarrY Flag - CY

.0 om0 v PR R . MSB 17172 9R 7Inan a9Rws w0 0°n N2 WX ¥ MSB 17 van

CY=0, P=1, AC=1, OV=0 S 2T a%n L 51H cran nawnn . 28H+29H oomannw moax o eaT

CY=1, P=0, AC=0, OV=1 :mmo7728n . 01011111 :32wn7 . 11010111+10001000 : npoya X7

 NPLANTIRT MRNTT RPN KT ARAT 77207

palakial i bivh] A7297 RN [aRiginl NYW SN
Mnemonic Description Bytes Clock
Cycles
Arithmetic Operations
ADD A, Rn Add register to A 1 1
ADD A, direct Add direct byte to A 2 2
ADD A, @RI Add indirect RAM to A 1 2
ADD A, #data Add immediate to A 2 2
ADDC A, Rn Add register to A with carry 1 1
ADDC A, direct Add direct byte to A with carry 2 2
ADDC A, @Ri Add indirect RAM to A with carry 1 2
ADDC A, #data Add immediate to A with carry 2 2
SUBB A, Rn Subtract register from A with borrow 1 1
SUBB A, direct Subtract direct byte from A with borrow 2 2
SUBB A, @Ri Subtract indirect RAM from A with borrow 1 2
SUBB A, #data Subtract immediate from A with borrow 2 2
INC A Increment A 1 1
INC Rn Increment register 1 1
INC direct Increment direct byte 2 2
INC @Ri Increment indirect RAM 1 2
DEC A Decrement A 1 1
DEC Rn Decrement register 1 1
DEC direct Decrement direct byte 2 2
DEC @Ri Decrement indirect RAM 1 2
INC DPTR Increment Data Pointer 1 1
MUL AB Multiply A and B 1 4
DIV AB Divide A by B 1 8
DA A Decimal adjust A 1 1
(nmuwn) DPVANIR MTPD XN 11 iplald
MNP YPN SW 72077 X7 IR 77200

T ik} h ph=i=h RMNT | hnR

SnaInn I

add a,Rn (A)<(A)+(Rn) N7 nR Nan | Add a,R5 1

2V NNI7 QY NOMIPRIY

N2y aRxIng . Rn
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Q2377 . MUINIPRY

2V IN37 OV NOIMIPRIAY
. X171 237 o RN
ND2vI RN

DO7AT .WIMPRY

RaRiipalizalal

Nabiijalizata)
add a,direct | (A)<(A)+(direct) 1N R 12 | Add a,50H
TINI7T QY NOIMPRAY | RXDIW TINIT QY NVIMIPRIT 19N DR 120
nRxINT . direct n2noaw o097 0°n17 RAM 2 50H nanoa
D937 MRIPRA N 279377 . NUIMIPRY N2 RN
RaRipal7ala QYoM
add a,@Ri (A< (A)+(@RI) N1 NR N2an | Add a,@rl
TNIT QY MIMPRIY 2°7 N2Wwo nyxana. R1=60H w mon
Ri 7003w 252 | N5 1IN QY M0MIPRAY N7 P2
TN ARYING LYY YAy | aRng (Y w2a%n R1 w n2inon) 60H
Q23771 MMIPRA DOYDWIN DO9ATT MRIPRA
Napiijalizata)
add a,#data (A)<(A)+data+C 1N NR 12 Add a,#56h
av ne7n NMeMPRAw.| 56H 11N oy Mu2ImpRaw 11017 IR 120
IRXINT TIPRAY NI D237 MVIMMIPRI TN RN .
D937 ML2RIPRTAN Rapiifalizata)
aRial7Ala
addc a,Rn (A< (A)+(Rn)+C N7 nR 121 | Addc a,R5

2V N7 QY NOMIPRAY 1INIT DX D20
TWPMIPRI ARXINT . KXW A7+ RS

WO DTN

addc a,direct

(A)<(A)+(direct)+C

7IN37 DX D10
1IN QY MIMPRIY
237 oy1 direct nanoaw
TOTN ARYINT LKW
U237 MIMPRI

Rakhvialvalal

Addc a,50H
RYNIW 1IN QY MMAIPRT 19910 DX D20
+°nm2190 oonnin RAM 2 50H nainoa
UMMAIPRY N2 IRXING LRWIT 9AT

RaliialivalaRall by by
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2V NNI7 QY NOIMPRIY
.RW17 937 NX 03 70m RN
NN2v IREINN
23700 NRIPKY

Nakhvalvalal

addc a, @Ri (A< (A)+H@RIi)+C N7 R 120 | Adde a,@rl
TNIT QY MIMPRIY 2°7 N2Wo nyxann . R1=60H v rn
Ri Q0% 7w n2No2 | D22 PNIT QY NOMIPRAY 1INAT P2
RWIT 937 0 1Y ¥Oaxn 237 +(7°%y v23n R1 w nawnoi) 60H
TVIMPRI 77N RN D237 MVAIMPRI ARYINT KW
RaRihali7alalabpdy il Rapiiia)zata)
addc a,#data | (A)<(A)+data+C 1N R 127 | Addc a,#56h
av n°7n MUIMPRIAY 1IN QY NLIMPRIAY/NNIT IR 20
237 0¥ ATPO2W NI P70 AR¥INT KXW 937 +56H
TN IRYINT LRWIN DOVORIN QAT WNIPRA
D937 MMRIPRA
RaRiloli7Ala
subb a,Rn (A)<(A)-(Rn)-C N33 nX Yo | subb a,R5

2 TNIT DY MUDMIPRIAY PNIT DR 01
MMUIMIPR IRXINT . KW 937+ R5

QWO DA

subb a,direct | (A)<(A)-(direct)-C

1IN DX 01
1N17 OV NOIINIPRAY
a3nom direct n2INo2w
IRXINT . RWIT 93T DR

DO9ATTY MOIMIPRA 7N

subb a,50H
XYW NINIT QY MWPWAIPRT 1930 DX 0N
+m097 017 RAM 2 50H nanoa
MUIMPRY NN2W ARXINT LKW AT

.D°VDWIN 09T

oy DT wm’?wmpxzw

Raliloli7ala

subb a, @RI A< (A)-(@RI)-C 1N NR 70 | subb a,@rl
TN QY NOIMPRAW | 0N 09w nvyann . R1=60H v °a
Ri 7003w n2nba | N5 1IN QY NB2IMIPRAY NI P2
DR 03 70M 1HY ¥oaun own (oY wagn R1 w nanon) 60H
TN ARYINT LKW 03T D237 MOIMIPR ARYINT LRWIT 927
U237 MIMPRI Rabiifalizata)

RaRijali7Ala
subb a,#data | (A)<(A)-data-C N33 nX Yo | subb a,#56h
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03 70M ATIPOAY NI TINI7 QY MUIMPRIY NI DR 07
TRYING LKW AT DR | AN ORXINT LRWIT 937 NR 03 10m 56H
D237 MOIMPR2 7N DYDY DO9ATTY MUINIPRA
Ralbiiolivatal
inca (A< (A)+1 PN AR 1250 | Inca
MEAIPRA | 10 X7 7P 2197 MMAIPRA 1NT OX
TINIT DR MIMIPR P ITPOACINN TR
11
inc Rn (Rn) € (Rn)+1 Rninnx 1250 | Incrb
X 10 11037 DX 3P0 23024797 R5 2 oX
1112 77 7797 IR
inc direct (direct) &< (direct)+1 nAN5aw 1N R 970 | Inc 60H
1 a2 direct . 1'2:60H n21mn22w 130377 DR 2730
inc @RI (@RI < (@RI)+1 W N21052 1N DR 970 Ing @R1
1 275y yoaun ‘Ri NI AR 1220970 . R1=70H i
. 70H nanoaw
dec a A)<«cA)-1 PR 1'aqupn | dec a
MOAIPRT | 10 R 7P 2197 MMAIPRA N7 OX
TINIT IR MUIMIPRA 77 TTIPOT IR IR
9
dec Rn (Rn) € (Rn)-1 Rnaw pnian 1 "on | dec r5
% 10 11037 DX AP0 °19% 797 R5 2 oX
9 12 7P ATPOT NKY
dec direct (direct) < (direct)-1 n2N02w N7 DX Jopn | dec 60H
1 a2 direct . 12 60H n2yno2w NI DR P
dec @RI (@RI)<(@RI)-1 W N21N22 N3 DX upn | dec @R1
1 275 yaxn Ri N7 R 12 2°0vpn . R1=70H ma
. 70H n1noaw
inc dptr (dptr) < (dptr)+1 qwo°372 NI AR 12977 | Inc dptr
dptr 77 "R 1R 1234h 707 dptr 2 a7 ox
. 1235h 12 7o ampon
mul ab (A)7-0€ (A) X (B) 1N17 172 %90 va | Mul ab
(B)15-8 TIN12 MMPRIY
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v an 8 . B wonaw
IRXINT YW 000N
8 1 MUMIMIPRY 0°0101

NRYIN W 2O 00N

MR R B=4 7 A=5 ox .1
.B=0 1 A=20=14H nmpson
anvoon R B=16 o0 16= Aok .2

1 A=00000000 32. 256 ninn

AC=1 then A=A+6.
If (A7~A4)>9 or
CF=1 then
A=A+60H and
CF=1

.B% 9oon B=00000001
div ab (A)15-8 . oy A aw nnan nx pon | Div ab
(B)7-0 «— (A)/ (B) ORXING . Baw pnin | ampen R R B=7 1 A=10 oKX R
. B2 nmxwm A D noi . B=3 mxwm A=1 axxing
sapona Rk B=111A=100 08 .2
-B=11A=9
daa If (A3~AQ) >9 or My P vea | DA A

VI . 0NAIPRY
oy 0°72WW X7 I7P02
BCD 2 ooxrni 0°1oon

.(packed BCD) no1%n
.NNX 7100 202 4 90

2 NMYDRAVNRIPKI
7150 99, BCD a2 mMoo
100172 0000 12

X7 F 7v A nyoon..
.BCD 2 myomn

NYYANMIR MR D207 @ 12 723w

NP MR 4.6.3

DR 7°20717 P%D0)Y NYAYTT MITIPOT PN A0 237 MTIPD 6 13w . XOR OR AND 17 :mx mwawnw nyavn mTipss

7 Mg myeanns XOR & OR n2ws . AND mmpon
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Logical Operations
ANL A, Rn AND Register to A 1 1
ANL A, direct AND direct byte to A 2 2
ANL A, @RI AND indirect RAM to A 1 2
ANL A, #data AND immediate to A 2 2
ANL direct, A AND A to direct byte 2 2
ANL direct, #data AND immediate to direct byte 3 3
ORL A, Rn OR Register to A 1 1
ORL A, direct OR direct byte to A 2 2
ORL A, @RI OR indirect RAM to A 1 2
ORL A, #data OR immediate to A 2 2
ORL direct, A OR A to direct byte 2 2
ORL direct, #data OR immediate to direct byte 3 3
XRL A, Rn Exclusive-OR Register to A 1 1
XRL A, direct Exclusive-OR direct byte to A 2 2
XRL A, @RI Exclusive-COR indirect RAM to A 1 2
XRL A, #data Exclusive-OR immediate to A 2 2
XRL direct, A Exclusive-OR A to direct byte 2 2
XRL direct, #data Exclusive-OR immediate to direct byte 3 3
CLRA Clear A 1 1
CPLA Complement A 1 1
RL A Rotate A left 1 1
RLC A Rotate A left through Carry 1 1
RR A Rotate A right 1 1
RRC A Rotate A right through Carry 1 1
SWAP A Swap nibbles of A 1 1
1% MITpo xpn ;13 ahaw
:MTIPOT RPN 12077 RO INAT 719207
Ralrh] kb= "aon TANT | IR
S1nRInn o
anl a,Rn (A) € (A)and(Rn) 12°3% AND n%>ws | Anl a,r5 1
121 MLIMPRI 1900 1 A=66h n7poi1 °10% O
2°v°27 12) Rn qwo%n 1X R5=aah
170N ORXINA .(rmxnn:
TMUIMPRA 01100110
10101010
A=00100010
TONAIPRA 7O TP NN
. 22h
anl a,direct (A) < (a)and(direct) 1202 AND n%ws | Anl a,50h 2
1IN MUIMPRT 19N
71 TR M2IN2T DNN
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1avn aRxINg . direct

XN 1910 a=55h 77P97 °197 OX

direct n21n> S 32100
WAIRIPRE 101

direct.n21n32-78%INT

WAIPRY | ROw ARXINT TR 5bh Xy 50h
M0IPR? 12w 51h

anl a, @Ri (A)<(a) and((RI)) 12°2% AND n%ws | Anl a,@r0
199 MPMPRT 1N | XN 12IM a=55h 77pon v19h ox
Ri qvo°3 w nanon 1} RO=50h 1 5bh &7 50h
RN OV ¥O2xn A 12 AND n?ws nyxann
WMIPRA | XA AREINT . 50h n203 101
UMIPR? N2 51h

anl a,#data (A)<(a) and #data 19310 P2 % and n?ws | Anl a,#6fh
TNIT NUMPRT | IR 18 @=55h A7Ip07 2197 O
TRYINT AP0 a=45h nmpon

MOMAIPR2
anl direct,a (direct) < (direct)and(A) 12°2% AND n2ws | Anl'50h,a

Xn 191 a=55h n7pon 2197 ox
Now aR¥INT 1) 5bh 817 50h
. 50h n2 5% nnaw 51h

anl direct, #data

(direct) < (direct)and #data

1930 12 °27 and o
nnamdirect nand

2 ARXINT .ATPaY

Anl 50h,#6fh
50h na1n> 1910 77T 190 o

N2N22 77RO IR 1R 55h X7

NNR 1210 NMUIMPRT

direct . 45h 77 50h
orl a,Rn (A) € (A)or(RN) 19107 P2 o2 OR n2wo | Orl a,r5
191 MempRa | Anl a,rb
2°v°27 1°2) Rn wooan 1 A=66h 1mpor "19% oX
0N ARXINT L(ARNA2 1X R5=aah
MOIMPRI 01100110
or
10101010
A=11101110
MWMPRA T ATPOT IR
.eeh
orl a,direct (A)<(a)or(direct) 1910 1°2°07% OR n?wo | Orl a,50h
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direct 17 7782 M09

72Yn AR¥INT .

XN 1910 a=55h 77P97 °197 OX

Row AR¥INT 1% 5bh X177 50h

191 diréct nan> v
IRZINT ILNAIPRT

direct n21n02

SNOIMIPRY MMPRY 12w 5fh

orl a,@Ri (A)< (@) or((R1)) 1910 1202 OR n2wo | Orl a,@r0
191 MMMPRIT | RN 19N a=55h 77pon 1% o
Ri qvo°3 w nanon 1} RO=50h 1 5bh &7 50h
TRXINT LYY 308N 172 OR N5 nyxann
WPMPRa | . 50h NS 12IM MOAIPRT
n2w 5fh XoTw aRXINa
WIMPRY

orl a,#data (A)€(a) or #data 1910 P2 22 OR nwo | Orl a,#6fh
NN NOIMPRT | 2R 18 a=55h 7mpon *19% ar
IRXINT .ITIPDAW a=7fh nmpsn

mileklasirtial
orl direct,a (direct) € (direct)or(A) 1107 P22 OR pws | Orl a,50h

XN 191M a=55h 77997 °197 OX
RoIw aRxINT R 6dh 817 50h
. 50h n21n2% N2 6dh

orl direct,#data

(direct) < (direct)or #data

1910 17207 OR nwo
nnamdirect namns

2 ARXINT .OTP5AW

Orl 50h,#6fh
50h n21n3 1930 77IP97 2197 OX

N2IN22 77RO NK TR 55h X7

191 MIMIPRT 191N

direct . 7th 7 50h
xrl a,Rn (A) € (A)xor(Rn) 1207 XOR nwo | Xrl a,r5
1910 MOINIPRT 19N 1 A=66h 1mpor "19% oX
2°v°27 12) RN qwo%n 1X R5=aah
RN ARNNT (RN 01100110
MMIPRY | X
10101010
A =11001100
MWMMPRA T TTIPOI IR
.cch
xrl a,direct (A) € (a)xor(direct) 12 °2% XOR nwo | Xrl a,50h
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7 TR2 N2 DX

Mayn axxIng . direct

XN 1910 a=55h 77P97 °197 OX

Row AR¥INT 1% 5bh X177 50h

direct n21n2 S 12100
N21N02 ARYINT A 19

direct

SNOIMIPRY MM2IMPRY 72w Oeh
xrl a,@Ri (A) < (@)xor((R1)) 12 °0% XOR nwo | Xrl a,@r0
199 MPMPRT 1N | XN 12IM a=55h 77pon v19h ox
Ri qvo°3 w nanon 1} RO=50h 1 5bh &7 50h
TRXINT LYY 308N A 121 XOR n?ws nyxann
WMIPRA | XA AREINT . 50h n203 101
MOMIPRS N2 5fh
xrl a,#data (A) < (a) xor #data 12 °0% XOR nwo | Xrl a,#6fh
JTPoaw PNIM A 1 | oanX TR a=55h apan C1oh ox
MUIIMIPRA RN a=3ah nmpon
xrl direct,a (direct) < (direct)xor(A) 12 °21% XOR nwa. (. XrlI'50H,A

XN a=55h n7pon v19% ox
oW RN R 6dh X171 50h
. 50h na1na% nnaw 38h

xrl direct, #data

(direct) < (direct)xor #data

17207 XOR nwo
nnImdirect nano 1IN

2 ARXINT .OTPAY

Xrl 50h,#6fh
50h n21N3 1990 AP 210% DX

N2IN32 77RO R TR 55h X7

direct . 38h 77> 50h
Clra (A< 0 95 nX (09R) 7p1 | Clra
MUIMIPRA NP0 | WD 7397 MIMIPRT 190 DR
A=00000000 77577 >INX T8
Cpla (A)=(A) 255w 19 mnbwn yya | Cpla
apipn Pyfaly (g TTIPO 2197 DX
93 97) wmpRa | A=01101010
(va STINR IR
A=10010101
RL A (An+1)<(An) n=0-6, Pnamnx a0 | RLA
(AO)< (A7) MR OYD MOMIPRI 7TPD7 *195 DX
T2 %) .avRnw | A=11000011
V) NI OYD IIRNY ATIPOI NN TR
A0 > o101 A7 | A=10000111
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VIMPRT DWW DM
oMaNT 00N 4 oy
237 92037 172 190N)

(TrIm

ATpen nR Ik A=18H ox

RLC A (An+1)€(An) n=0-6 NNk 221w | RLC A 1
(AO)€ (CY) TORAY MIMPRIY CY=0 ampo11 "% ox
(CY)€(AT) (xw1) CY 11937 777 A=11000011 1
: TIPOI NN IR
CY=1 A=10000110
RR A (An)€&(An+1) n=0-6 PNk a0 | RLA 1
(A7)< (AD) NMR YD MOIMWIPRI 7TPDA %05 OX
nm 1T 2 95w | A=11000011
% 0121 A0 v°21 NNX oYD AMPA NN TR
A7 | A=11100001
RRC A (An)&(An+1) n=0-6 137 nX 2210 | RLC A 1
(AN)< (CY) T77 70 MMMIPRIAY CY=0 nmpoi °197 oX
(CY)<€(AQ) v 5 (k1) CY 3.737 A=11000011 »
V1 .NNR QYDAPR T : TIPOI MR IR
A0y A75011CY | CY=1 A=01100001
2CY5 D101
Swap a (A3-0) « (A7-4) Qw27 4 nR 0°oonn | Swap a 1

A=81H

NPT MMPoa 120 ¢ 14 7520

P1.0 2w 797 PH7°0 720072 23w IR AR 2792 R PN DN WA L 2072 8 W 1 UMD NI H7AMT BN

AT AR LIRYT 797222 P1.2 2 790 P73 020n a1 nR 0201 P1.0 2 aphTw 19m P11 2 190 P70 0700 1T InR

DI PR IR ARYT 791 2w 017 P1.0 2w 79m 72an &0 npt P17 2 790w oon

.25 7201pm push pull oy vH90 DOP77 1TNAW I3 79 M . 1 WP UMD PTAL AWK NPT ToAW 1711 ¢ YA

mov a,#1

aga: movpl,a

Icall delay

rla

sjmp aga

:ne

; P1.0 2w 797 X P 2972 a1 77w 00000001B . 1 10377 DR D720 M02IMIPRT DR N2y

; P1O5R MU?ImpRaw 130317 DR N2v0

; .N1122 D079 IRWY NPT NRM0NT T20W PRAN PYAW 070 70w N°INNY aRMp

;L TIPRAY MUINIPRT 21270

;aga namsk 7Iop
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i IRDI2 IN2 ARDY TIN2 AR7I? DWW NN ------
delay: mov r5,#0
del0:  mov r4,#0
dell: mov r3,#0
djnz r3,$ ; djnz r3,$ nonoun aPon YW n2Na% vIop 0 X7 X1 aRY r3 Twocan 1 1on
djnz r4,dell
djnz r5,del0
ret

end

2MINYYIZ 20INwR Ay MYIn NN 4.6.4

L7712 1022 %Y MW 21w9H 209107 DK 0272V 1P 210 7712 102 DY PIWH2 MAWSRT R1T IP2 1P D v MmNy TN
119 w0 1991 2°0°2 8 N3 K2 .o°wak oop g o°na 16 wo 2FH 7. 20H 0121057 12 1o oo1nit RAM 2

NAN2 7772 ©°2% NWA? IR N2 37 IR NN 3% N1d? 101 .(127) 7FH 0237 0 9oon voan o 8*16=128

av ORI AND nm2ws voy mwy? CY — Xwi 937 287 DR 312p7 9021 19 125 . 138 012 73°7° o7 912921 198 NM121n0n
. 127 79 0 oovean R

D00 7 ROR 221227 DP9 AT IR 20007 70 RY .00wea pnn SFR 1 0v7mian 000007 1K o)
0°72n01 vNBI Y 2°v°27 . 90H N2 FF TR RYN PLRANT? (0 N°IRY) NMRW 892 8 2 nRPRINNT D202 OPRYNIT
.PL.7%97h 7 P1.0%90h n mainoi "9wa o v190 >w 20027 (DIP m1ana 8 7v 1 o0p7a) 290771 v oop7a?

DTN DIL0PANENTRI 22027 IRY 2091 1 v Hw 0°1a? 03 NI9Y 101 T P52 MTpea

Boolean Manipulation ATIPD NN na [pww otmn
CLRC Clear Carry 1 1
CLR bit Clear direct bit 2 2
SETBC Set Carry 1 1
SETB bit Set direct bit 2 2
CPLC Complement Carry 1 1
CPL bit Complement direct bit 2 2
ANL C, bit AND direct bit to Carry 2 2
ANL C, /bit AND complement of direct bit to Carry 2 2
ORL C, bit OR direct bit to carry 2 2
ORL C, /bit OR complement of direct bit to Carry 2 2
MOV C, bit Move direct bit to Carry 2 2
MOV hit, C Move Carry to direct bit 2 2

2°1°2 Y MYYIDT MTP EPn ¢ 15 793w
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.OIRD12 22N Y NMIPYIDT MITIPDT TPXPNY 12057 RO IR 77200

Rairh b 9207 TRNT |
RINT NYw
CLR C CY) <0 oy1nxoox | CLR C 1
CY -xwi1| w amnpoa >R .CY 719372 770 7°7 70 mawn X
. 012
CLR bit (bit) € 0 v>27 nx 098 | Clr 70h 1 2
. 70h/®72 nx 05K
CIrP1.0 2
P1.0.77m72 0 oW
SETB C (Cy)<1 vaalow | SETB C 1
CY xwin (CY) =1 nmpon iR
SETB bit (bit) € 1 va1 1 ow | Setb 78h 1 2
.78h vy 10w
SETB P1.5
.P1l5pmmalow
CPLC (CY) « (CY) ) 1% o%wa.CPLC 1
2 DR (B | T Ao nR IR 1 on a7pan 2192 CY 937 ox
CY 271 .02
CPL bit (bit) € (bit)' 1'%.0%wn | CPL 60h 1 2
TR AR (197) X TR 012 77°7 oK . 60h 1907 v 2% PR IO
jepmb] 79791 192 7397 3P
CPLP1.1 2
.P1.1 77 2% DX 700
ANL C,bit | (CY)&(CY) and(bit) | 2 AND n>ws | ANL C,74h 2
CY n7 7w . 74h v 22 7w P21 CY 237 120 AND nowo
022 7Y CY % 712vn axxIng
2 M2vn ARYINT
CY
ANL C,/bit | (CY)< (CY)and(bit)' | 12 AND n?ws | ANL C,/70h 2
2N CY %37 | 712 AND nyxan ampoi .70h=0 v21 CY=1 r1
227w | n 79I ) 70h vaaw 1% enn et P CY aw 1
.CY 2naxann CYaman-1—naxxna (19200

114




www.arikporat.com

ORL C,bit | (CY)€(CY) or(bit) 731 OR nws | ORL C,74h
CY i1 7w . 74h v22 7997 P21 CY 237 12 0% OR nwo
0’22 7m CY % 2yn axxnm
2 M2vn aRYINT
CY
ORL C,/bit | (CY)€< (CY)or(bit)' 12 OR n?ws | ORL C,/70h
wPM CY 37| OR n9wo nyxan ampan . 70h=0 v>21 CY=0 ro1:
.0"22 977 ) 70h v>22w 1% 79m7 2¥nn P CYaw 0732
.CY 2naxann CY 2man -1 —axxna .( 1192 0 2 7977
MOV C,bit | (CY) < (bit) 77w nX Mavn | MOV C,60h
79X 122w CY=0 nmpon xR xR 0 v 60h v>21 o
.CY
MOV bit,C | (bit) < (CY) 77w nR "2y | MOV 60H,C
5% CY 2w | .0 7°7° 60h v o nipen R ik 0 w° CY 2 oX
Ropnhy!
DIR°712 2°Inwn PY MTpo ¢ 16 %20
DPRIAT 12019R 1200 11T 137 . K27 MOIINT YUR PRI IRBAIT AN
Again: Cpl P1.0

Sjmp again // again n21N>%p1op

? 6MHz x177 10 Sw whasa 27N 17 ark PL1.0 P72 ponn 9 n

1 ns

XM again n2n3% 771 NN AR Ax0opn (Short JUMP) sjmp ampam PL1.0 v»a 2xn nk naowt cpl PL1.0 anpan
v nnn g 0 Ao 110 2%93pn P10 2772 TR 10927 2371 DX VD 9 0°9937 72w N°910 PR ARYI? NY¥an NAnnw
P20 DV ATAYE MY 0T DY ¥apIw 1712 voM 3 % 0 12 ¥ D3 200apnaw IR N 3 05w nnn axn 11 0 o
(w237 TN 0T DY NYapaw)

X (X277 P92 MIXDP T191) VW R 4 NODIN SjMP ATPEm N 1 2 7 noon epl PL.0 nmpan . oot awm
JWW R 6 9ap1 T2

6*1/(6*10%)=1*10° : Sap1 1ww 1mn Tera Py e 6 99001 . 1/(6*10°)

S pon 1R P10 P72 287 93 5w 1At 1Xon v

1 1 anw : NI YW M

DI P 2 0"70 . 12w 1 I 0 2 DA 12w 1At 207 TN 1T

f=1T= 1/2*10°=500KHz 77 P1.0 P72 vann 9an 2Tnw 1Ron
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731971 N1on napa mTee 4.6.5

1w oR 719p" R "0 w2 MUMPRI OR PI9p" KNAT2 - ORIN 9H2) NN MK DR ,MINn K2 MEOp M92710 128 MTIpD

121 MproDa IR, 3T MMTXY aRp L(ho "CY 972

ap2 19poRa MNP 14.6.5.1

200h N2N52 NRYMI NPI0WN7 RHNTY DA ATIPD% NP NN NREAT FI1RY TTIPDY N°I0NA2w 2un K 730p

. PC — m101n73 7% awTnn n2wnoa Yw 30w 0710 By nvxann axeopi . 300h n2nad vioph o
IO MY R MIXDRT P2 97277 IR 3 powYieaR 2 sy .1 %o a0 3 e
simp rel —ga3p axep 4.6.5.1.1

TTIPON .DORYNI 1AW DIPnY NOOMY ,INR MAIND 128 IR 7207 Mo 127837 nxvopn v . relative noone Xon nxoopn
CIwn nhaa ok . (offset ) voom IR ANV RYT CIWT DA TVPERLW AP TP K17 NWRIT D27 .170°72 0°N2 2 NooIn
700K 720 IR 1w MSB 11 0°2°02 OR .05 DR QR 270027 7 R 3907 70opn iR 0 w0 ,MSB 11 n°2°02
SR ML AR (2 7 220wni Y wa) DR 0NN 2000

710 DY MO PIOPY W1 TR IR %32 M2IND 3298 XPX L,NUMR 1207 XY RO IXOPN 02 N0 NRIPI 7XOPN

Nakhmhighi

7797 NRAT 0102 1R ,0°02 2 "nosnt ampem na . sjmp labell 3792 11%pnn 500h nanoa wvnw man o 1 RRIT
nx v> 501h n21noaw moan §imp 2w A2 wen Mp X1w 80h 7ipn nx o 500h nawnoa . 502h aw PC noaoini mam
P2 PR TR AXopa IR 0w MSB 7 02021 25h = 00100101 Y nvi .(Ax0pn nw — 1o Xinw) 25h qooni

N2IN5Y 11¥9P M2 AT NAINOA RN R aMpom PC = 502h+25h=527h %ap»1 25h 2oona nx PC 1319107 "ann
. PC 2 an>°nw n2nab neome m21no 25h Hw — offset— prana nkenig 527h

77D NRAT 0102 X ,0°02 2 "noon" ampem i . sjmp label2 3792 1%pnn 600h nanoa 1w 1011 - 2 RN
nx v° 601hnanoaw man sjimp YW axwon P Xiw 80h Mpa nx 7 600h n2inoa . 602h mmw PC noiownm mam
XIT AN AnR Axopn 1R 1w MSB 17 n°2°021 e5h = 11100101 1 n1n .(7%°opn mw — vonn XIw) eSh 1nonn

. 00011011 :%23pn 1 701 00011010 :%2p1n 0% 15w w2931 1% 0 5w v32 %3 70a1 000 Hw 2 7 ovhwnn
.602h+(-1bh)=5e7h .778 M2an3 27 y1op% wo w2a , 1bh=27 -oon7

LR MIXODP 3T DINRT NIREPT L AR
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Ajmp add11l nswy»eax axssp 4.6.5.1.2

317900 TP AR "o0ovaan" £°0an 5 201P¥R NWRIT D122 .0°02 2 NoOIN AP . mMAna £2K W omnna mxoep onn

.Mn2 2K= 2048 5w 01n2 N5 0°1»¥A WA 1°an YW 20 8 T an bw "oomaaa” oowean

n 21=2048 nvih 9120 i oM va 11 w A10 731 A0 »

A10 | A9 | A8 o0 o o0 O 1><A7 A6 |A5 |A4 |A3 |A2 |Al |AO

(@211 2w A 5) AWD TP Doni AP YW PwRIA 1A/ k@n:n 5w "In"a phnn aTRan v R nAn
nAN37 Sw "B A" o°wan 3 XY Y

NPYINDAR IX°P ITIPOT 712D - 38 K

Limp add16 apws axep 4.6.5.1.3

o7 o°X27 2°n27 21 ((02h ) 72w90 7P K17 PNWRIT N2 001N P27 2w m13naa 64K anna nand 5 axop

.N2IN07 HW 0001137 0°10°27 8 K17 OWOHWI N2 NN 2w R MANT D Y AT 8 R CIW N7 .N°TD;T N2INoN

P2 PR MMTRYD 4.6.5.2

DORMP ANTXIMDY WD 7H0R YIXNAY MR YW a3IapenT .(CRoutine ) 773w nn Laron, 80w 03 DROPI 770
N°I5N 217021 TNTEIND2 MAINIT MKXITT DR 2VNAR , INTLINDT 32 72w N2INI7 2°X0IP ,N%10IN2 *IwHI NN
JTNTEINDY URIP 234 AMWHR AR (2I7) return 5w MR XOTW ret nTIP AYeAn AMTEIN00

IR DR 92w NP MINWRR TTAT NN NRPIDY AN R, AT D210 HW 72°N9Y MDA WA AMTRIN0A Wnwn
NX 0°2°277 01°021 71912 AR AW PW AP 721 712°N52 Qv 92 TpRNaR NAWORA T AW . ((77AW) TR0 177N
N1°I0IN2 19°9R X N°10N ANIRD WY W72 WANWAR 9913, P71 AW NRY. 120010 MW MY 12 7212 121N
) 19901 APIAR ,NN2°T2 DIPNA POV O TNTXINDY 0°H0 MNINY .NPINNT NANI? WINTA JATT 12 PPN 0N 91 MK

.nY o%p ( debug

27277 AP AMTRINOL AXIP .2 .PDIPI0AR TNTXIND? ARP LK ANTXIN0T ARIP N0 2 w0 517 nnownan 9p2 1pna

DRTPA AN FTEN0T NREAL 1AW AN02 RIT 300
.0°N2 2 nooIN ATPE . My £2K  Hw amna nuioar Tt axp - 2 ACALL Addrll  4.6.5.2.1

W NP2 5w 2000 8 T N hw "o maaa” oovean 33 9w 7P IR "oeoman" 00w an 5 0o1vvn WRIT nhaa

mana 21=2048 nvih 9120 mwnw Rom vaa 11 w A10 731 A0 1 .maino 2K= 2048 Hw omna namns ov1m¥n
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A0 [A9 A8 1] of o o 1[><|A7]A6|A5|A4[A3[A2|AL[AD
N J %

(o°o1m1 2w"a 5) Aws TP b’:nn\gﬂpsn W R NP NN W T PRAN: ATPR PW W noan

n21n57 Sw "oomaat” oowean 3 X
PUIPI0AR TITXIN97 ARCIP NTIPD 71an 1 39 R
7172°T 21N MANDAN NAR 922 RXN°I2 A212° 7797 .39 A702 axp - LCALL Addrl6. 4.6.5.2.2
a7 WK ,INTEIMNDT NAND 07 2°RAT 22N 21 ((12h) a2wen TP X WK 0027 .0°02 3 "noonanpei LnaIong

.N2N57 5w 0°0MI7 2°0°aT 8 07 WUOWR MM NAINDT DWW AN RO T 8 R wn

STNTINDR VM ANTIINDD ARAR PR 4.6.5.3

LCALL subl © 7P 72 7w 1000h n23no2 ooREHIw 1l

SP=7 nvionnn yhaxnw 11130 1 . 5678h X0 subl  17%9:7 nand

X" X0 ampoaw ((12h 1P 0o2) mvem (PC) n°101n7 f1n nwa 1000h.n2non A7Ipen IR X020 P2 1P
nans oo aw (1002h 1 1001h) MIR27 M2IN277 2 2 22037 DRACIAT IR R YT 1P L apIin ATk

: TIRQT 110271 NoMA LR 1Yl . (AnRNT2 78h 1 56h) subl Am17xon

nNo12Ina 2%

SHRORT TOPT 2 NAMND | MHRONT ORI T 22077/
1000 12 | 3w am7Ee? XIp
1001 56 | subl 5w o a3 v 8
1002 78 | subl 5w oomiva 8
1003 a71n N2
5678 subl: n5nni3 N2>
5679
5698 22 | RET v n™we 1p
5699

TNTENOY ARMP2 00 1N RAM 1o nhaoani 110007 noan yup 40 R
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2% P2 1P By nys . 10030 n21N22 R¥MI NPI0INT 731 57PN NRAT 25w 2102w NIRIY 101 VI TN
: DR 0025w DR YYD 1OV MTRIN0Y D2 RITW °197 .AMTRIN0D
AT N2INDY I R AMTRINDT 2102w 75 N°10nna " n2nd" Xeaw 1003h nanoa nx et L1
DR Y¥2% 2101 K17 791 17 NAIN0M RI12N R27 A7p0 1R 5678h 20w subl nawns (PC) no10ni nnm nR vuh .2
SN0 YW MTIpoi

IR 77X 20NN 205w 2

(SP)& (SP) +1 =7+1=8 1 2 07pnn nPaomAn voaxn - SP
((SP))< (PC-0) (7opn03) neaona aam Hw 7 79 0 0°v°2 1015°° 8 NANdY
(SP)< (SP) + 1=8+1=9 1 22w 273 NPI0nnT ¥°23n

((SP)) € (PCis-) (7opn110) N30 A Hw 15 7v 8 21 a7 1019 1 NAND°
(PC) < addr 150 nIONT 7M% N3 (70 S678) MTXINDN N2IND

o ok~ w0 N e

TTXINON NRYAI 72 N2IN07 w02y 7o PC 2w awTnn n2Nomn X120 ARaT 37R00

st 2onni RAM. 19t

SHRIRT SO 2 N2IND | VHRORT IEpA T 920577/
0
]
|
7 7707 ARMPR 107 SP =7
8 03 | 1003h x>w 7m0 NN DR 91 8 M2Noa
9 10 77¥I9% 12vna SP =9
A
B

»2197 211037 RAM 117071 @ 41 1R

TR AT RN 4.6.5.3.1

5698h N2IN3% ¥ KWW TV FITEIND MMIWIT MTIPOT DR YEID 1P ANTEN0 NAINDT W01 NINNT F1NY KD
MY AT N2IND DR NP0 BRI 1pnn Pway m — RETURN 2 mxp xonw RET ampan myoam

X¥M1 X17) 5698h n2awnon ampea nR X22nw nx? PC 72371 (15w 813172 10030 ) 771781197 11RY 7351 D200 R
:(15699h na1noa
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: O°R27 2225w 9% yXann 795w 70N
1. (PCisg) € ((SP))
15 7v 8 o°v>2% 10h 1017 DR 2°7°2Yn 7 N2IN07 .(27IPR TMYa 2ana 3 7°90) . SP=9 77173179 ARIPI DR 1A»0w)
. PC maownn mam b
2. (SP)< (SP)-1 9-1-8 : 12 7op nhaomnan yoaxn
3. (PC7-0) + ((SP))
NOIINT A S o1 2w 8 PR 03h 1In1T nX ovvavn 8 nanon
4. (SP)+(SP)-1 7 7 RIM 12 30p N0 ¥oan
YO2% 03 DR URY 717 N2IND AMIRD TTEN0TA 130 LT D27 X1an AR 37pem 1003h0m na1onn nan

ST ARPI CI07 AW (7 ) 12w MWK TP i SP L nhionnn
mpep 4.6.5.4

.0°R37T 2°P1192 V1192 D20 P2 1R NIPI0ST K

SPO0DR MY TNTRINDR N L,ANTIIMBY IR LR MTIPD vRpn 4.6.5.5

JC rel Jump if Carry is set 2 2/4
JNC rel Jump if Carry is not set 2 2/4
JB bit, rel Jump if direct bit is set 3 3/5
JNB bit, rel Jump if direct bit is not set 3 3/5
JBC hit, rel Jump if direct bit is set and clear bit 3 3/5
ACALL addr11 Absolute subroutine call 2 4
LCALL addr16 Long subroutine call 3 5
RET Return from subroutine 1 6
RETI Return from interrupt 1 6
AJMP addr11 Absolute jump 2 4
LJMP addr16 Long jump 3 5
SJMP rel Short jump (relative address) 2 4
JMP @A+DPTR Jump indirect relative to DPTR 1 4
JZ rel Jump if A equals zero 2 2/4
JNZ rel Jump if A does not equal zero 2 2/4
CJNE A, direct, rel Compare direct byte to A and jump if not equal 3 4/6
CJNE A, #data, rel Compare immediate to A and jump if not equal 3 3/5
CJNE Rn, #data, rel Compare immediate to Register and jump if not 3 3/5
equal
CJNE @RI, #data, rel Compare immediate to indirect and jump if not 3 4/6
equal
DJNZ Rn, rel Decrement Register and jump if not zero 2 2/4
DJNZ direct, rel Decrement direct byte and jump if not zero 3 3/5
NOP No operation 1 1

751 NP2 0P MTIPD ¥pN ;17 Ay
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(PClo.0) <« page

address

. 22K v omna

1 5w 10 7v 0 120
10 nX M%2pn N°10n7
n2Non YWY 0°vead

a7MPoaw

nvxann ax°opi lab_a nomnb yiop
3) ampoaw v 11 w 30"y
SW PWRIT N2 0371237 0000
(3w n°22 DR 8 T ATIPON

.PC 5 oym

: 2207 .4.6.5.5.1
Rk hidbi-h "2057 aRNT | R
113 YR
acall Addrl (PC)& (PC)+ 2 7797 axp | Acall sub_a 4
(SP) € (SP) +1 7V 2w K2 PPWINIDAR | AT D20 L sub_a g7t ROp
((SP)) €« (PC7-0) +2K | n79992w o°v>an 11 1 n1onna nanws
(SP) € (SP) +1 W PWRIT N2 023 0°0°25°3)
((SP)) « (PC15-8) (°1wn N2 0w 8 T TIPS
(PC 10-0)€ page PC Sowo:
address
Icall addr16 (PC) € (PC)+3 P TR0 axep | Leall Isub 5
(SP)< (SP) +1 N2> 02 N1l Ao
((SP)) €« (PCy.) 2w Mo 64K amna
(SP)&< (SP) +1 n°1oINa PO
((SP)) < (PCiss)
(PC) € addr15-0
ret (PCis-8) € ((SP)) nooHw .MIRen | Ret 6
(SP) €(SP) -1 jakhielgtatzialy miisialf gmhigle! "noow1" 37NN N2IND NN
(PC7-0) € ((SP))  |/1aRx> i3mm N2l a7 ¥°2x1) PC % N2y naomann
(SP) « (SP) -1 Rl e bl . (2 20w monnan
reti (PCis-8)< ((SP)) nan> .apoon M | Reti 6
(SP)< (SP)-1 "nobwa" 37Imn "noLwi" 77T N2IND LAPP00N NN
(PCr-0) € ((SP)) PC % niyvun noomann y22xn) PC 9 nnayim neaomann
(SP) «(SP) -1 2 JuP NAI0MAN ¥OAXN | MPP0n NP2 . (2 2701 nhonnn
mp oo NP IWDINRY
772 NOWOIRN
ajmp Addr11, | (PC) € (PC)+2 nUYI0aR 7¥op Y1op | Ajmp lab_a 4
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ljmp Addr16 (PC)<addris-o 7RI mxop yop | Ljmp label _f 5
0°na7 *1waw nnd% | 6789h n2noa xwnl label_f w
TP PW DONIART | DN W1 NN DR 2apnPC TR
T N2IN22W 77RO DR YNI?
sjmp rel (PC)&< (PC) + 2 nome 7xp nxop vvp | Symp label s 4
(PC)&(PC)+rel | o1on 127 0199 Sw nmva nva Ry label s nonn® yiop
128 | AR 128 oy onvTp 127 15w
PC 71193 M2°1 "y nvsann A%
. label_s~v mwn av
jmp @A+dptr | (PC)< (a)+(dptr) XO7Ww 2137 YR | Jmp @A+dptr 4
8 12) 11N Hw D1oon ™ dptr=500h 1/ A=20H ox
2w (107 K90 0ovan N0 ovxopy PC=520h
010101007 . dptr 21 A
N ANk

NI RS 7%0p MTpo— 18 1Ay

MmN TROep MTIPD 4.6.5.5.2

1P TR O2PNR ORINM 77912 W90 192 5w R CY 7927 YW IR ,M0DIMPRT HW 128102 17NN a3°ORT 1R MTP2

SN2 ATIPDT PW IR0 Jwiant 2210 AR 1R°0 02PNR 11K ORINT OR TP W NAndY yoip

SRR TIPN b -h "307 AMT | mn
MR
jz rel (PC)&(PC)+ 2 o n2IN3% yop | Jz label_z 2/4
IF(A)=0 127 2195 5w nmwv2) o127 8 ox label_z n2ina% yiop
THEN ax (128 owrn | a7pe? qwn nAnx . 0 07 MUMIPRA
(PC)E(PC)+ rel | 11 Muymipxa ovan -
TR nNINR. 0
n*1on3
jnzrel (PC)&(PC)+ 2 nomi nANa% YR | Jnz label_nz 2/4
IF (A)#0O 127 0175 5w nmw2)
THEN mnob ax (128 on
(PC)&(PC)+ rel QY27 TIRA
. 1w umipra
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TTIPD2 TWnn NN
aimby
jc rel (PC)& (PC)+ 2 noma n2na° viop | Je labell 214
IF(C)=1 127 o199 Hw nv2)
THEN 237208 (128 D1n
(PC)&(PC)+ rel 1w (CY) xwan
TTIPA TWNI NNR
IR
jnc rel (PC)&< (PC) + 2 n°onei n2Ina% viop | Jne label2 214
IF(C)=0 127 0195 Hw nmv1)
THEN o312 oK (128 on
(PC)&(PC)+ rel .0w (CY) xwan
TTIPDA TWNI NN
IR
jb bit,rel (PC)& (PC)+ 3 o nna° e | Jb 70h,label b 3/5
IF (bit) =1 127 oY% 5w nwa) | 70hmoom vaa ox label_b nomnb yiop
THEN ©22 ox (128,01 SR ATPRA WA NNR L 1w
(PC)&(PC)+ rel . 1w 7mpoa vnn
T7IP92 WA NNR
SN2
jnb bitrel (PC)& (PC)+ 3 o n2na° Yvp | Jnb acc.0,zugi 3/5
IF (bit) =0 127 0195 Hw nmv1) Sw LSB v»21ax zugi nmn? 7iop
THEN v>221 2R (128 0w | NAR .37 00n ar ) 0 W MWMIPRT
(PC)&(PC)+ rel . 1w ampoa pixnn IR2T ATIPR2 Twnn
TTIPDA TWNI NN
faimhy
jbc bit,rel (PC) « (PC)+ 3 o n2na~ vop | Jbe 60h,lab_be 3/5
IF (bit) =1 127 o199 Hw nv2) 7501 v2a ax lab_bc nands yiop
THEN va1ax (128 0w | nanx. 0% vwan nxk Tonon 1w 60h
(bit)& O 1 @ 37po1a MXnn JIR2T 77102 Twnt (0 77 922 OR)
(PC)&(PC)+ rel 0277 DX 0OX O
77D iR NN
IR

123




www.arikporat.com

on oX . #data nIm

TIOP IR DNV KD

.50h 11017 21 R2 2w 103 12 mwn

. label_e n21no% yop omw RS 077 ox

cjne a,direct,rel | : nmpoa %P A 2nninpamwn | Cjne a,50h,label _d 4/6
Compare and ox . direct aw nnam NNIT DA 2w NN A TN
Jump if Not TI9P I MW KD 07 | DX .»°197 2°1N3 1112°12 50h nanoaw
Equal. o7 ox .o nand | ox . label _d nawnab ywop oo XY o

: DY ATIPO7 TR - | a< DX .RIT ATIPDA Wit oW o
(PC) €« (PC)+ 3 AR TP | A apnan. 0 nank, CY<1x (50h)
IF (A) <> (direct) RN NPWD ! oymon RS on directa
THEN .CY 71937 %y nyoown
(PC)& (PC)+ mx a<(direct) ox
relative offset .0y, CY€1
IF (A) < (direct) direct 1 A 1 °mmn
THEN ! D301 X o
(c) €1
else
(c)<o

cjne a,#data,rel | : ampon NP T A 271017 2 mws | Cjne a,#50h,label_d 3/5
Compare and onox . #data nnam | - 90h N3 A 2w nnaa a e
Jump if Not vasp ke ®9 | - label_d n2wnd% yiop oonw X o7 ox
Equal, a7 AR O NIMOY | a OR LAR2T 5T7IP52 qwnn MW o5 ok
: VXN 7P TWRT — oW 1D N1, 0 pank, CY <118 <50h
(PC)€& (PC) #3 7R3 ATIPD2 atallelR v
IF (A) <> data RN NWD
THEN .CY 11937 %5y nyoown
(PC)<(PC)+ X a<data oX
Relative offset .0nmnx, CY<1
IF (A) < data direct 21 A 221017
THEN ! ooamion X2 o7
C) <1
else
C) <o

cjne Rn#data,rel | : 77ipon %o T Rn 2 nnaa pa mwn | Cjne R2,#50h,label_e 3/5
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Compare and
Jump if Not
Equal.

: DY 77O
(PC)& (PC) +3
IF (Rn) < > data
THEN
(PC)&(PC)+
Relative offset
IF (Rn) < data
THEN

077 OR .N°01°7 NN
TRt — oY 19
SN2 7702
IRNWT N2

.CY 11937 %y nyeown
R (Rn)<#data ox
.0, CY<€1
direct 27 A 2 o1nin

! ov1mon XY an

OX .72 77D Wit DY 07 O
.0 R, CY<€11k (R2) <50h

! @vamon KXY 2°1NI7

Decrement and
Jump if Not
Zero

7op 0 XY X117 OX)
V) NoM NAND°

maIno 127 7w 5w

7I9P 0 X7 X177 R R5 qw023n 1 1on
. label_x na1n3%

C) <1
else
C) <o
cjne @Ri #data,rel | : 3707 XOP W 1017 172w | Cjne @RT,#50h, label _f 4/6
Compare and y2wn Ri v N9 R1=60h 1
Jump if Not _#data Tinam by y2axn R1 w n2n5a 1N pa mwn
Equal. o &S a7 ax | 90h 11037 121 (60h n2Ins2 nan) oY
© NYXAM TTPO PO NN pon | label _f n21n3% yop ow XY o oX .
(PC)€ (PC) + 3 S0 o on ox OR .72 7TIPD2 Wit DY 07 O
IF ((Ri)) <>datd”| %27 1mpoa qwnd .0 nnx, CY <1 (60) < 50h
THEN AXNWTT N9IWD I oamon X5 oonnia
(PC)&(PC)+ .CY 11937 %y nyoown
Relative offset X ((Ri))<#data ox
IF ((Ri)) < data .0nx, CY<1
THEN direct 27 A 2 o1nin
C) <1 ! ooamion X2 on
else
C) <0
djnz Rn,rel IR R TP Rn qvoxn 1 1on | Djnz r5,label_x 2/4
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:NY¥IN 77RO
(PC) « (PC)+2
(Rn) €<(Rn) -1
IF (Rn) >0 or
(Rn) <0
THEN
(PC)&(PC)+ rel

128 7 % 7R

(7R Mand

djnz direct,rel

IR RO AT
Decrement and
Jump if Not
Zero
:NYXIN ATIPON
(PC) €« (PC)+2
(direct)
& (direct) — 1
IF (direct) >0 or
(direct) <0
THEN
(PC)&(PC)+ rel

5w Pinan 1 on

oy direct n2non
719P 0 XD X177 19907
V) NOMT NANS°
mano 127 7y 5w
128 79 W >R

.(7MNR 21N>

Djnz 75h,label_x
0 X7 X177 2XY 75h n2wnoa yinama 1 1on

. label, X'n21na% viop

3/5

nop (PC)< (PC) +1 ny¥an 71K 771P00 | Nop 1
R nwnwn 027
2PN NNYY R TR
.MD01I MTIPOY
minny a%ep MTPs — 19 193v
137 9219 RRMT Y93n 4.6.6
1 %%9n
? WnwH 77120 X 0% 2 AR (AW) TNTRN0T AW
Mov R5,#10
Djnz r5,$ ; again: djnz r5,again : a7P% 1T AMPD
Ret
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again: nmpa? 77pw djnz r5,$ nmpoi .nodi oy AW ANIRY 2N 09X X2 15 oY r5 1 ovonn 3awn el
NDHOI QYD MW ANIR? W 22N 0 X7 XIT P, 92w 15 1 M0 nR oW X2 . djnz r5,again

XI5 w Ty, oonyd 10 77 7712 2°IRWI 75 AW AMR? 2010 2w 012 PRY DM (812 w0 vway) 15 xR 0vonn

JINTRINDT DR 0201 ret 7 NTIPD DR Y¥AN 1770 TRY 0OX

YR 15 NR PYVIY 00w RN .0%Y0 2wy djnz r5,$ MW nR 2°vean 11007 18 20 13037 DR 15 2 0°nw 110 o

JTAWA? MR DWRWA T N°ION IMTRIN0A W1 12w 1ATT IR Y2 150107 Iwyno dj nz r5,$ 7Wn DR WY1 DY 03

A 4.6.6.1

INIRY 11X Wo2A2 IR P2 1PN TIN2W WA 7170 T NI P2 1R MR 77170 771D 29 5w 21%°27 N1
TIVW IR RIPI WIANT TN 2w NIINT a7 . forystal RO W0AAT 70 P2 e Bw P03 PO.2-2°p7 102 oA
Tclk > ya0m

79 R ma r A foystal = 48MHz 5w w223 M2y 1 RnATR w0232 120 YW NI

Telk = Uferysta = Telk = 1/(48%109 = 1/48 * 10°® =1/48:uSec:= 0.0208333333333 pSec .

SO0 1 0.021 1% TI9R DR 2901 NI
O ATIPON X0 a1 — 48MHZ Hw 27 May . nvw i 6 79 1 P2 RYEINm P2 10 D MR RN 7TIP0 9D
. 6%0.021uSec=0.126uSec
L'NooIn" AP AR PR MIND DR 0273102 11O0IM 2PN 223N DR PNy
Mov R5#10 ; (2)
Again : Djnz r5,again ; (2/4)
Ret ; (6)
WRD AP0 W CNmn 4 5 2 panvean djnz r5,$ ampea R Nw e nyxian mov rs,#10 amponw ooR
Djnz amps? again n21ns? 0°annaeys 9 . (again+2) n2insa Kyn1 021000 A1, again N2N5aw 37P07 DR 0°1 0N
JIWW R 2 2 AR QYD1 DWW ONIARA 2 nR1an 370 20%yd 9 L m e RY (0 anw R5 wh ) nnk avsr R5,again
A1 (N2 7#01) 05787 9aR 70 1R 29yd 10 nyxann djnz r5,$ ampom n1n .a10n I 6 2 nyXann ret Ampen
N =2+ 9*4 + 1*2 + 6 =46 clock cycles
MM MAI A% TNTEMDT YXIAN 12W A1 IR 72w 1P 0.021 X Pww AT 7T aan 48 HWw w2 Mavw 13w N
JWW TA12 99000 Nwwn
t =46 *0.:021 USec = 0.966uSec
2 ®an
mov 212 MoV r5,#100 13nwa ANWRIT TN .NRTPn TMTN0m 6Mhz Sw onxen weax oy a2 1 Nl
2 AMIRNMDI LW AW T an L r5,#10
2 %0 e

YW I AT DR 2Wn
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Telk =1/ (6*10°) = 0.166 pSec
again 2 77rm 220 0oy 99 . 10 R 2yd 100 nyx1an r5n MONT NYWOW K17 NATIPA A 1PwIY N°10N2 27200
02N XY NNR QYD)
STNTYINON SW NYWS NI 70 DR 2w
N=2+99%4+ 1*2 + 6 =406 .ww mn

2 NP9 ((PAWnT)gATT IR
t =406 * 0.166 USec = 67.396uSec

3 ®oan

:X27 N°I0INT YR AW AR L 070 N201pnw il . 48MHZz w1 aThw T
Again: cpl P1.0 1)
Lcall delay  (5)
sjmp again 4)

delay: mov r5,#10
Djnz r5,$ 0.966pSec : 1 2370
Ret
3 %30 e
3% amp nnn) 1592w R R (091 0 % 2p nnn) 0 7o p7ma ok .pl.0 5w 7 23n nx noov cpl pl.0 ampon
0 R0 0.021 X PWw AR, 7T A3 48 D whaNT MAVW IR TR W NN DY 70D L7921 (19
.0.966USec nowniw delay f2awi n721792 nRMPY 5*0.021uSec — nyw »nrnn 5 nown lcall delay nmipon
D1 P 4*0.021 vha, nww T 4 2 nvxian sjmp again 57pon
S Wi MTPoa 93 HY 7IINT YW N2vn 2N
T= 0.021 4+ 5%0.021 + 0.966 + 4*0.021 =1.176 pSec
cpl P1.0+ Lcall delay + delay + sjmp again
TWRIY AT NNTX0Y 2R, P1.0 77 231 DR 0917 23w again nanak oonn sjmp again a7mpoi 102 K
.UM 35 0 aw AT ronRa ¥ 93 %ap1 P1.0 2 .a%°%0 anm again n2nob 0o 2w 57173191 20NN
937 770w IROMY . 2*%1.176 puSec = 2.352 uSec XM 122w a1 T 0 2 DA AT 25700 91 2w i
: o PL.0 P72 varinn

foro=1/(2.352 *10® = 425,170.068 Hz
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pVision mnsen nasao non 4.7
9 4.7.1

Sw 2P 7. IDE nRAPIT mnd n2°20 awnna e 78 C na HY nowa IR V922082 1PN 7O 23N39 070

M P2 2°H7n 0°Xap 1507 W1 11D 729302 .N2Wn Mo N2°30 N2y - Integrated Development Environment

: O°N2T 0°2°27%0 DR

NR 2731 2°2°9AN07 72¥n .00 IR 2°2mM2 nrvaw (notepad X qtext w word 13 ) 2°9°%nn 7avn

Qv MAW? W1 22N NPI0NT DR . (TR 1YY ) 0°%2p2 D190 P27 ARV LR L7200 YW DINTWERT
. name.c XP» X1 Ca Ry aR. name.abl XIp> X 51 7 50 2220082 Y2IPN OX ARNTY L GRRNATNN0
NPANA TR N°12INT 39 OR . Syntax- 7%2ann MRCAY av 72051 N°10INT AR 21727 WO NN NN InRY

NR NR3NR T30 AMNT DML DR 1PN WHNWHIW SR JPN? 231w T NN 1977 WaNwh? a3 TIm
MIDINT DX 275N W P2210KR2 N°I0IN T2V 122M0KR NRIPI 0°7277 2 DR IWIWW 7I0NA AN NOWH NI
AWAH MR exXe YR 1 0P 1P n May HEX ya1p RIp10x1w 2195 .5y nowa e

Debug nX1p371 73030 w0 99 WY IRID NTAW MPIDINT ORA PI727 TR WS N2IDINT DR DA N970mIpaw Kb
TTIPD MR TTIPD MY MAWOHR WY IR NTAW JI1RY 777221 NPIDINT DR 377 Wanwn? NIWORDY - M9°1 —
MTIP1 ML R, Go to Cursor 125v7 oy 0°110n MK TIRLATIPD TV N°INT DX Y202 X step one line
.73 Break points 19w

959 (LINK) 1R v¥an Hana .nnKR 17101 nnn NN 1IN 1501 25WH 2°%10 OR 22010 9an o o»p

.0P"1792 DPRYNIW 0°X2pPA

Town a72vR 2020 v asry Silicom Labs nnann7ay m2°ao 190n oy P2 1TPn? 1120w N1PIN AR 1)

. Keil n72n 5w pvision DRAPIE 7300 v 72y poonn Jnn 7Iwn Yar Simplicity Studio  nxapan

21N QY S1TNAY PIT TNY/2°20%n0 7Y NA%WHT MR Nodan - Nawn mns n2%ao - IDE Xn uVision

pVision >¥ap X1 Wwpn |, +HC/C 770 90 ,00%21wn DWW MPDY 2XWT 0937 92 IR 27Wn K17 .00

N2 NPI0INT N¥OT) X0 AWHRM RIT .20 SW M D7 O2a0 DR 1R ¥om1 HEX nno oy a0 vxap

1P OY 03 NT2W R°F .p2 T ponn Sw FLASH 20n n°101nn 11o°r 5w 72098 aX (P2 171 av wian X?Y awnna

IR MN2M S W 2°A101 20p2

awnnd pVisionS mIneeT navav nTn 4.7.2

AR oW Jona . https://www.keil.com/demo/eval/c51.htm  : 9w pa AR 1003 LVISIONS nioin nx

— N1 PN 2IR) 7AW INR 72w 71207, Email 7 oanownn ow 00007 own DR 21w0h WL NRY XD W R 1R

990 DRI PIRA DX 021977 w° 70 N ,( student 2w vITIV0 7/nX aX . instructor *nawn "X ) Tpon , (Education

129% W NNy, (720 KD ) DOWTN DO10TY W WRD 970 Haph ORT 12512 107 MWK W 017N 2N37 PINK LN 70n°

. Submit %y mun% ooxm? &1 ( C8051F380 nnwA »iX ) 12177 2°37 71K WL W0 v
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Device Database®

Device List

* PDF files may be opened with Acrobal Reader.
e B =) = ZIPfiles may be opened with PKZIP or WINZIP.
1S0/ANSI Compliance

Vaiidation and Verification
C51VIB0A.EXE 10.1521)
DSt Tuesday, May 28, 2018

Overview
» If you are evaluating the tools, be sure to request a quote for the full version of the tools

Products Downloads Support Contact

Development Tocls MOIGAm Knowkedgebase Distributors
ULINK Debug Adspiors a1 Discussion Forum Requesta Quote
Evalustion Boards 168 Product Manusis Sales Contacts

Product Brochure: 251 Application Notes

Device Datsbase File downloads
WVision IDE and Debugger Distributors
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yright © 20062010 Arm Liemted {or s affistes). Allrights reserved.
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Software & Hardwiare Products

Am Davelopment Tack c51
180 Develapment Tools o

msic and Extended 8081
Varsicn 0.00a

051 Davalopment Tools
The Keil G51 Evalualion Kit allows you (o creale programs for all 051 derivalives.

Setup Keil €51 Version 0,608 X
Welcome to Keil iVision
Product Brochures
Howstrs —— Aarmeckei

Dovice Databases

Device List

Comptiance T This SETUP pragran instals:
ompliance Testing " 0

1SO/ANS! Compliance. Kail C51 Version 9 60a

This SETUP progiam may be used to updats a previus product installation

Vaidation and Vericati
Homever, you should make a backup capy befars proceedig.

1 that pou st sl ith SETUP.

Qvervieny Fllaw the inshuictions b complele the praduct installation. tools.

Henys | [ Cancel

Produ s Support

IDE and Debugger

mpnan NN 4.7.3 MR

122077 TPW o NR 22p1 Next 9y nxenb

t View Sign Window Help

Tools CB051F38x.pdf «'N2 D'TI'2 N'IDIN «II'2 N2'20 MpNn %
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Product Information (o (1 R
Software & Hardware Products

Arm Development Tools
C166 Development Tocis icrocontroliers
C51 Development Tools

€251 Development Tools

c 0.
The Keil C51 Evaluation Kit allows you to create programs for all 8051 derivatives.

Debug Adapters = Review the hardware requirements before installing this software

B = | Setup Keil C51 Version 9.60a b
Product Brochures
MD!  License Agreement
To Please raad the following lisense agrssment carsfull. q rl I l KE ”_

Newsletters

Device Database®

Device List To continue with SETUP, you must acoept the terms of the License Agresment. To accept the
C agreement, dlick the check b below.
Compliance Testing - END USER LICENCE AGREEMENT FOR ARM KEIL SOFTWARE DEVELOPMENT ~
ISO/ANSI Compliance TOoLS
Validation and Verification THIS END USER LICENGE AGREEMENT (‘LICENGE’) IS A LEGAL AGREEMENT

BETWEEN YOU (EITHER A SINGLE INDIVIDUAL, OR SINGLE LEGAL ENTITY) AND
ARM LIMITED ("ARM") FOR THE USE OF THE SOFTWARE ACCOMPANYING THIS
Distributor: LICENCE. ARM IS ONLY WILLING TO LICEMSE THE SOFTWARE TO YOU ON
CONDITION THAT YOU ACCEPT ALL OF THE TERMS IN THIS LICENCE. BY +

I—‘DDOI—I nx:wn 1?3017 /.-_.’ [# 1 agres to sll the tems of the preceding License Agreement

<< Back Newt >> Cancel

Products Downloads Support Contact
Development Tools Hardware & Collateral MDK-Arm Knowledgebase Distributors

Am ULINK Debug Adaptors cs1 Discussion Forum Request a Quote
ci66 Evaluation Boards C166 Product Manuals Sales Contacts
cs51 Product Brochures c251 Application Notes

c251 Device Database File downloads

uVision IDE and Debugger Distributors
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Q Search Keil

Product Information Home / Product Downloads
Softuare & Harduare Products
A Devlopment Tools c51
160 Davelopment Toois Oeveiopmanttois for Classi snd Extanced 5051 Microsoniroders
\ersin00e

G51 Development Tools
Fment The Keil C51 Evaluation Kit allows you to create programs for all 8051 derivatives
€251 Develapment

Setup Keil C51 Version 9,602 X

ArmekeiL

Dabug Adapters
Evalusion Bosros
Product Brochures Folder Selection

Newsletters Select the folder where SETUP willinstal Fles.

Device Database®
Device List SETUP willinstallpision in the follawing folder.

To install 1o thisfolder, press et Tavinstal o s diferent foder, press Browse! and select another
Compliance Testing folder

ISO/ANSI Gompliance.
lidation and Verificati

Destinaion Folder
[Ekei_vs

Browse
Distributors
Overview Updte Installation: Create backup taal folder

¥ Backup od fles to CAKeilvS\Backup 002 s

<< Back Cancel

Products

Development Tools

Downloads

Contact

Distibutors

Support
Hardware tersl Knowledgebase
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Arm Development Tosls C51

C188 Devalapment Tools Extended 8051

Varsion 2602

51 Development Taols
pment ‘The Keil C51 Evaluation Kit allows you to create programs for all 8051 derivatives

G251 Development
Setup Keil C51 Version 9,602 X

ArmekeElL

Debug Acapters

Evaluston Bosris
Produuct Brochures. Keil w¥ision Setup completed
Newsletters Kell C51 Version 9602
Device Database®

Device List W¥ision Setup has performed al requested operations succsssiuly.

Compliance Testing | 7 Show Relsass Notes
ISO/ANS! Compiiance
Validation and Verifcati

¥ Retain curent vision configuration.
[V Add exsmple projscts to the recently used project s
Distributors
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https://pages.silabs.com/Ip-keil-pk51.html
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SILICON LABS
8-bit Microcontroller Studio Get Your Key!

Simply fill out this short form £a get your FREE key

FREE Keil® PK51 Developer's Kit Available for Silicon Labs' 8-bit MCUs and Studio,

n°197Y 91 n2I1n2 oW wn

Silicon Labs now offers a free version of the Keil PK51 Professional Developer's Kir, including the
compiler/linker/assembler for use with Silicon Labs' 8-bit micracontrollers and Studio, This free
100! comes without a time or code size limit!

Simply follow the steps below to get your free key and unlock the tools:
* Last Name:

* Download the 8-bit microcontraller studio and install the Keil C51 tools. Porat

* Complete the form on the right to get a FREE product key. # Company Name:
[ewcavon

* Unlock your Keil tools using the steps described in Application Note 104,
* Phone Number:

9720521234567

* Cour mi:

+ Postal Code:

3009103

P3P oW IR DAY

About U Inthe News Email Ne
Contact Community Site Feed!
SILICON LABS Inv ns Blog < 5 Privacy and Term

9% DR NPaPY on - 4.7.7 R

: X277 701 1IMR °2vn Submit by nxono

SILICON LABS X YW SN0 190R IR XM HNOR PNYAY
e ——— 11 qwnn2 IR 770 1! PSN -

Thank You! Other Topics that Might
Thank you for your reques, Interest You:

Product Key or Product Serial Number (PSN): X9F 3YI8FIW-TWSZ0

Simply follow the steps below to unlock the tools: Implementing Ener;
il " P ; BENCTEY  [—
Harvesting

' Download the 8-bit microcentroller studi and install the Keil €51 tools.

" Use the product key shown above to unlock your Keil tools using the steps described in Application

Note 104, Low-Power MCU
. " Whitepaper
Metering Design

Again thank you for your time and interest. Have sales questions? Please conlact us here.
Find Your MCU:
: Search
Parametric Search

In the News Cookies Email Newsletter
Community Sitemap Site Feedba
SILICON LABS 5 s Blog Corporate Ciizenship Privacy and Terms

I¥YA7 INONY AW oo Jon 1 4.7.8 K
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Product Key or Product Serial Number (PSN): X9F3Y-I8FIW-TWSZ0
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<
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pVision. - X
Fie | gt View Projec Flosh Debug Perphersls Tools SVCS Window Help
[ New., el [ o | ®om R [ I e R @ roriome gasl@-ecs a @]
2 open o Bildnesm
Close
H sne ctriss
—
@ savean

TP 71 0y v
Licence Management

& print. ctri=p
Print Preview
1 EAMy Documents\...ledsBlink
2 CAKeil VB\UVAUVA
3 EAMy Documents},..\ratate.a51

4 exchangeBlocks.a51

9 EAMy Documents\.\REGSTF380
10 E:\My Documents\..\CODE\led1

Exit

lprojec @ soors | (3 runce | U emp. |

L 4
. UNT0 1D0N/IXNAT INon oy " INR 2°YD1 12w 71007 7o ¢ 4.7.10 R

w 7 nX 17 30°n License Management 5y nxon®
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Fle Edt View Projec Fissh Debug Perphersls Tools SVCS Window Help
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License Management

Single-User License | Floating License | Floating License Adminisrator | FexLM License |

‘Computer
’ch [csmPa-qzLIH ‘

R VITVIRT T W 2P Y Y

PK51 Prof. Develpers Kt Evaluation Version

MNew License 1D Code (LIC): Add LIC Urinstall

! Get LIC via Internet

Cose Hop

Eeroject| @ sooks | {3 Func..| 0, Tems..|

VINOIRT TN W NPap 4.7.11 K
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B wision

File FEdit View Project Flash Debug Peripherals Tools SVCS Window Help

NEH@ s aplsc|esprpn/=:=

Eara-]ecca[EF]Y

LEEE eS8 W

Project g

Erroject| @sooks | () Func..| DyTemp..|

License Management

Sigle User icense | Foating License | Foatng Lioense Adminstctor | M Lioense |

~Customer | [ Compuier

Name: F Obtaining  License ID Code (LIC) X

Company: |—

Email ﬁ You are about to register a Product and obtain a License ID
Cade

Product
PK51 Prof. Deve

umber (PSH]
Camputer ID Number (CID}: CSMPQ-GZLIH

Notes:
+ You may register the product manually at
hitp://www keil.com/license/install htm,
+ After registering, you will eceive an e mail containing the
UIC foryour computer.
+ Enterthe LIC into the New License ID Code field.

Close:

Build Output

a8
a
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Q Search Keil + Go

Product Licensing Home / Product Licensing
Overview
e Single-User License

Single-User License Uninstall

Floating-User License Enter your Product Serial Number (PSN) and contact information using the following form to license your Keil

product. Be sure to include dashes.

Please make certain your e-mail address is valid. Afler verifying your Product Sefial Number and Gomputer
ID (CID}, we will send you a License ID Code (LIC) via e-mail. E-mailis sent from licmgr@keil.com so make

‘sure any spam blocker you use is configured to allow this address

Enter Your Contact Information Below

Computer ID (CID):  cswraazum
Product Serial # (PSN): ~ xoravasrinrwszo 4—
PC Description:  yome Pc
Frcarei 18P, O G La. o PG .
First Name:  ark

Last Name:  porat

5w 717°077 19017 NX 07101
PSN xwnn

Email:  nporsi@eshavneti

Company:  collegue

JobTHle:  iiructor
CountryRegion: [jsrzel &

Phone. sz /

My jobis: [EducatorTeacher |

e
Emplayees: [10-69 ~]
Flatforn: [Windows 10 ]
Itemet Connection: [T-1 or Faster ~]
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Next year, [How many embedded appications? -
il vork on
My computer has the 1] o5 oy e i onsors
TolloWINg Peripnerals [ o our e o
(Selectell hotepply) [ oo oy Dluse
Which of the foloWIng [, ¢, Ons
have you used recenty? [’ Cliyspwe

(Select s st 200) [ rsompank o]

[mE O vouTupe
What magazines 6o [, yyygasine O Greut Caliar
you read reguiary? ] Marit & Teshnie

(Select allthat apply) - [ gop [ Eleetranic Design
e Times. ] Design & Biekronic
[m e 1 Embeddes Systems Design

Where have YOU - [u,qgher e Sie [ Magazine AD

heard about Keil? ooy ey

(Selectallihatopply) [ o Uhger it
[ Discussion Forum [ Product Directory
Clemuiztorvendor [ Trade Show
[ Eval Bozrs Vendor O] USENET Newsgroup
[ FriendiCo-worker. ] Web-based Search Engine

[ The product | ordered was
received in good condifion
[ Send me e-mail when there s a new update.
noTICE
fechhis check b, you will eceive an e-mail message from Kedl whenever a new
svailebie. I you dont wish to receive en e-mai notifcaton, don' check this bax.
‘We wil process your information in accordance with the Dovnload section of our Privacy Palicy.
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A Produc Download  Events  Support  Videos

Product Licensing Home / Product Licensing
overview
e Thanks for Licensing Your Product

Single-User License Uninstall

Floating-User License We have sent your product regisiration information including the License 1D <D Quick Links
Code (LIC) via e-mall lo hporat@zahav.net.il

Licensing Users
When you recelve this e-mall, copy the License ID Code (LIC) and paste it info
the New License 1D Code inpul field in the pVision License Manager Dialog

— Single-User License Tab (avallable from the File Menu). 73 Knowledgebase
If you have multiple Keil products you may Register Another Product at this LMTOOLS - Unable to Start
+ top Flexhiet Server

time.
erver Start Falled. The
rvar Viay Akraady Ha
Running!!

this image exceeds the

Top 3 Lieansa lssuss.

Products Downloads. Support
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Thank you for licensing your Keil product. Your License ID Code (LIC) is printed below.
Print a copy of this e-mail to keep for your records.

PK51 Professional Developer's Kit
For Silicon Labs Devices Only

PC Description : HOME PC
Computer ID (CID): CSMPQ-QZLJH

License ID Code (LIC): HN910-BRXK@-YNR7V-276IS-62JWP-CHLZ6

To activate your Keil product, copy the License ID Code (LIC) and p t into the New
License ID Code input field on the Single-User License Tab in{the u¥}sion4 License Manager
Dialog (available from the File menu).

*** DO NOT REPLY TO THIS EMAIL: For licensing proble r tions, please contact Keil
Technical Support.

Thank You,
Technical Support

%
HN910-BRXKO0-YNR7V-2761S-62JWP-

}“!nn1
Bl o e o i vy g oSS it
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3 Open ctri-0

WA (12022 7x11292 28 ) 28 Feb 2022 7y R °9apnw 1w
2N WATIA 2V92pnW WIS POWOIN 0907 DX 071079 W oY

7 nX 0191 License Management > HVISIONS  “w 715105 1

ccccc

W 71 0y v
Licence Management

cti-p

5 EAMy ta\.ed!
6 E:A\My Documents\...\led
7 CAUsers\..\BIN\LED_Database

10 E:\My Documen ts\...\CODEVed!

it

& projec]@Books | (3 Func..| Oy remp
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DY Y1171 921 70N v*IEN
New pVision Project

ileroject | @¥Baok: | {) Functions| (), Templates
Ly

Bulld Output

>

CAP NUM SCRL OVR R /W

V5 — KEIL 71007 qom @ 4.1 IR

NEW 211 MW v25N AP project Sy yn?1 abyn? v qona . 1 AN Xpn vpo nnol - 4.8.2.2
TP DR INAY IRD 4.2 71K IRD 21001 VRPP1I9T YR 2R DR yap1 1aw on nine» \UVISION PROJECT

JUVPROJ X1 y21pi nno 5w 970 02 . SAVE vyt . targill owa 19 uRapy amavn nawa
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uV\s\un

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NBH@| b B9 ¢ e | PRRR|=EEE® Eae@fe oo al@]y]
G e W ka2 ev@

Project 1

Create New Project

4 W > nrawnn > aTayn oY v O nepmawen TR s
RIGR 4 TN Apn f= -
-

W hmaa s & pw (IR ] A0 112

¥ rmin g Bl v1wp - nrawnn 20/06/201308:20 T 1KB

0'3non £ 5 TR - Dopne 19/06/2019 08:46 TP 1KB

[&] ninn - 5 PN TN 19/06/2019 08:45 MTINR 1KB

[] 2019

[ sis
|| an¥m bwsT

B i1

@ OneDrive

3 nrawnn
B n-non opn

‘ nmin

b aminin v

File name: | targill

Save astype: Project Files (*.uvproj: “.uvproj)

A HideFoldes

targi OJ X1 uANOw vPET oY 4.2 MR

.T12Y% DX PR P2 1P DR DM 12w TJon R 3 PU v*m9ni Jon N 70 save 5y nxon  4.8.2.3

»
EAMy Documents\Dan3 ' nin9nwiaied [1p/'0 0115 201NN\ pr\ CODE\CHAPTERS\targill uvproj - Vision

File Edit View Project Fiash Debug Peripherals Tools SVCS Window Help

NELd@ ¥ R|9| | R | @ portio it Ha*la-le o a-@]a
Sl e ] rargett B & &
Tproject by~

2117 WAk NPNna
TP2 1PN DR
TTANTY RO
.C8051F380

Select Device for Torget Target 1.

I Use Extended Linker (LX51) instead of BL1
I Use Extendzd Assembler (£451) instead of 451
Descption

X°17 NH0II NMWHR

a = 3
12 720V OV LY & or e e T
€1 caos1F360 40 170 Lines, 4 16-Bt Timer/Counters,

MNWR MNowna e I e
ili g s imae e
Silicon owommn a camrre L.
DD vk, Wi o et v on metve b rtorace
oy ooxm? ) Labs @ cwsn -

€1 ceosiF3s

< >

[ | _een | e |

A LML DwR + 1
7Y IO DY NNhNA
C8051f380 % yaw

LT12Y9 DOX MKW P2 PR N2 4.3 R
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7NEaMavy 2 C8051F380 nna7v, ap2 »pnia aw nk SEARCH 1 19m2 own? .1 .0 waR 2 115 w7 18D
Silicon n1an%w C8051F380 : search 11 n7wa own1 99030 A712Y% 009w 0°2°07M 001787 92 79

PR TX2 9P (2N YAX ) MXT P2 1P A REAI 7AW 1WA DR 12097 Oy 1703 . 4 I1Raw JonT I Papn Labs

227 PYOY Mav gunb OK HY pivl am1 9p2 110 2237 21w 2°170R) 1007
EAMy Documents\0In3 129'0 NININWA\INY 190 0P 2019\NMNINwn\p N\ CODE\CHAPTER3\targill.uvproj - LiVision
NEa@saalacralrnnnl
Errrryrms

ghea-le oo a- @] ]]
PR BB Y@®

Select Device for Target Target 1.

Devics |

Vendor:  Siicon Labs
Devics:  CBUS1F380
Toskset:  C51
I Use Extended Linker (LX51) instead of BL51
Search; C8051F380 I Use Evlended Assembler (A51) instead of AST
59 Siicon Labs
O EHEE

1 Wetchdag Timer, 5Charnel PCA (vih 5 Copture/Campare-Unts).
sps,

+-Chip peripherals: temperature sensor, 48MHx oscilator,
VDD monitor, Missing clock detector, and non irtnusive debugirterface.

e |

X7 P2 P N s 4.4 R

X377 72w M0 12101 2w '15”9?31‘7.

100H nana? nn&
Ci\Users\prin\Desktoptargill.uvproj - pVision

File Edit View Project Flash Debug Peripherals Tools

p.a51 yap 9ot ¥ axg o R s Jora 4.8.2.4
"IPY PW MAINIT MR XY 121007 A%°0p 0 N2nN52 QWi

SVCS  Window Help

MNMBAd@| b aB[90]|cm PRANEEEG® Barlaleos al@ 4
L @ ] B e MaldBev@

pVision

@ Copy 'STARTUP.AS1' to Project Folder and Add File to Project 7

©

startup.a51 5°03% oR7 72 Ton 4.5 R
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26 IPRIW oM DR 22P1 IR "RD" DY prRIw w1 'R R 0" By panh i1 1R

File Edit View Project Flash Debug Peripherals Togls SVCS

Neud@|swa[sc|es[rrnn marialecod EEY
O EE @ | # rargen EEIN R

=% Project: targill
& Target 1

‘ - VP19 7o ¢ 4.6 11K

NR 22p1 orawn + 7 5y nxonh Target 1 nX w »nnnn . targ TP1 RIT.OPOIDT 707 DR 11729 DRAY 732

n 4.7 X2 Tom7

M et U S [ L SRS S S S S 1 IR SR i g iy s o

File Edit View Project Flash Debug Peripherals Tools 5VCS Window Help
MEd@|sad|oc| = rrn A R el@-[e oo a-B-] A
ErrEN e, R

Py, T— ,————
I

.2 Source Group 1 121 vp"1197 oM 1 4.7 KR

.PPI09 X1 MIRW NPI0N YA UPW VPAI97 1101377 XY 10T 00 090 0w XY Source Group 1 % nnnn
NEW 5¥ ya21 nnoaw wns qon2 w1 FILE 7359»5w v21907 70m2 9n21 792 aw? .77 7373 7MRW 11030 NyD N0

I DR 21021 577 7on2 TEXTL Jon av 4.8 9vxaw Joni 1R 93pn
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File Edit View Project Flash Debug Peripherals Tools SUCS Wi
1S5 H @ a| |
(G @ 8] H targett
Project ag
=% Project: targill
545 Torget 1
[ Source Group 1

Help

IE 5| B portiomit JRe|a-| S &[] A

Build Output

N0 122N 707 1 4.8 X

4.9 ArRAW 7WRIT V920080 1IN R 001 4.8.2.5

T EAMy Documents\DanG Jp/°0 IInSMEAkan's 190 i 201 S\ ik CODENCHAPTER  targill uvproj - uision

Flle Edt View Projet Flash Debug Peripherals Tools SVES Window  Help

Hdd| @9 - |p &= # pon_io_nit SET AN T & @-|@-| A
o 5| raegett EEK ] BN )

P e | e | p 0 1231 2 MR MTIPDT NX 2127
» - jﬁp“mu » 1op7 100 n2IN2% 7Iop
» 0P 100 n2IN2H 51 NIRAT MTIPDT IR 2
e o —» 10 q0O°317 AOPA 55 NI K 12w
mov rl, #66h 71l 200> 170pa 66 1IN DX 12vT
mov 70k, 464h —p 1°1571 2°1IN37 P1°12 70pA 70 N2N3Y 0pA 64 1N DX 2y

mov 75h, $98h

mov 70n,75h — | — 71977 N3 1172°12 AP 75 NAIN3% 0P 98 1INIT IR Nava

again: asimp again \W 70pn 70 n2IN5% 730 75 N2IN02W PINIT DX 12

end
—_ !
( P9I0 PR AR ) again NN gIXp 30p 7I9p
\ S92710X:T P19 a0

7IWRA 02100 N2°nD ¢ 4.9 X

SAVE AS %y yn?1 mno»w qon2y  FILE v1ona %9 ynbi 90 w2 o%2100K 7290 0w 1w w pnn nx 4.8.2.6
:4.10 7R On7 DR 22PN
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w
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
FLEEIRE T AR AR |== | @ portio_mit VR e Q- Se-d-| A
G B @ ] 9 Targett EEIN R
Project EN | [ textr~ v x
=% Project: targill
=45 Target 1 org 0
[ Source Group 1 1jmp 100H
org 100H
mov r0,#55h
mov rl, #66h A savess X
mov 70h, #64h 4 [« 20192 jp0 0 » D9 0 ninnwn > CODE » CHAPTER » v o g2 wisn CHAPTERS
mov 75h, #98h
mov 70h, 75h RICRd A e =~ @
again: simp again &l nuien - D A
end nann Listing:
I ~rawnn obj
B Ton-non 0P Objects
[] ceshimst 0 K8
& nmn
[7] CHAPTER.uvgui.admi 68 KB
& npon [ cHaPTER. 0 KB
& @anon ] cHAPTER3, 2 KB
B wrivoo (] CHAPTERS, 171kB
B ATwn o [7 cHapTER3 . 132K8
& nuinn [77 CHAPTER3.uvopt 3K8
i PR POT(C) CHAPTER3 15K8
04 CHAPTER3 TEST 2€0 1K8
B SAMSUNG (E)
[7] CHAPTER? wvoptbak 2K8
_ v DT 7 v
File name: [| v
Save astype: |All Files (") v
< >
BUild Output 2@

tarl.a51 yapa nnw ;- 4.10 R

y yro1. tarl.a51 y2ip% uRIp Uk MR 2307 v 9rempnw 273 a5l nino oy vapa Nk 2w 2% 0w wo

4,11 9182 MO yaxa nwn mmpem tarl Y TEXT 1 » mnws yapn oww axn SAVE

K2 CAUsers\pmin\Desktophtargill.uvproj - pVision
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

ErLIEET L | | = = | 18 »| Q| ¢ a|E %
& (5B | ¥ | Target1 V4| dh & Y@
Project L = | [ ] tart.as1
E‘“ﬁ Target 1 1 org 0O
i.£5 Source Group 1 2 ljmp 100h
3
4 org 100h
5 mov r0,#55h
6 mov rl,#66h
7 mov 70h, #64h
g mov 75h, #98h
9 mov 70h, 75h

10 again: sJmp again
11 end

.tarl.ab1 P 4.11 R

Source Group 1 %X 1207 DX 92077 1TV X021 72 awh 10w vpio tarl.abl yawpn R axo v nys  4.8.2.7

:4.12 9PRIW 0% DX 92P3 1223 230°7 PO DY P (T9YnY DRAW T¥A LP™I9T N9M3)
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I G UOCUITIEIS LU [ 70 303190 [0 0 I €613 I 101 TR UUE WIAR [EROWARgH 1UuvpIL) - pvision

File Edit View Project Flash Debug Peripherals Tools SVC

FLEE ) B9 c|es|p JBel Q- ce- B
L @ - ] | Targett U A&
Project £ = ey —
=% Project: targill 5
i ? 1 org 0
= g3 Target1 - A
(5 Source Groun 1 2 1jmp 100H
4K Options for Group ‘Source Group 1 AlteFT
Add New Item Group 1. A
Add Existing Fi Group 1 r0,#55h
Remove Group ‘Source Group T and s Fies rl,#66h
70h, #64h
Open Build Lo q
o o 75h, #98h
Rebuild al target files 3
bt o 70h, 75h
again

X1 Source Group 1 5y 125y2 21157 posna oy Yol IN)
: 7ap11 Add existing files to group "source Group 1"

[V

File Edit View Project Flash Debug Peripherals Tools

P19 tarl.abl yapa noond ; 4.12 TR

. 13 71Ra qon% Mav: w1 Add Existing file to Group 'Source Group 1'... %y yn21

. 4.13 71R2 TY°1 .0PMDY 7017 AXOIW Y2IPT DX 21 a7 Jona 4.8.2.8
'Source Group 1'... 5y 0»nyd 120v7 QY P°op]

1 2¥ NYSW WIng 139N 120v2 vl 1 Jon X Yap:

SVCS  Window  Help

Edd| a9 o | | == | & SEY LY & &|E-| %
EAN] | | Target 1 v £\| & & 2
Project A [ tartast
B84 Target 1 1 org 0
{27 Source Group 1 2 ljmp 100h
3
4 org 100h
5 mov r0,#55h
6 mov rl,#66h
7 mov 70h, #64h
3 mov 75h, #98h
9 mov 70h, 75h
10again: sjmp again
N2 Add Files to Group 'Source Group 1' x
Lookin: [ nT100 10710 - kB
n NIws yim oy v O o g weyun |
H FHT e - awnn 20/06/2019 08:20 T
b C Source flle & TR - Depe 19/06/201908:46
Asm Source flle 2 P TN 19/06/201908:45 T
€ >

Fles cftype: [C Source ik '0) B M

Fie name: |

. upob tarl.a51 yaip noow : 4.13 K

. (0w 0°%2apn PR PR3 C Nowa 21001 WRI PR ¥and ) C oxap NP a3 ¥an3 00 tarl.abl yapn nk oo KD

. tarl.a51 yawpn nR X1 12w 4.14 7K Nk apa Asm Source file % 11%ma nx maws
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BA C\Users\pni\Desktopitargill.uvp s
File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help
1S5 Hd| [y | | m == e @ Yae a & &B-| A
& E#E | %] rergetn V& AR >
Project L= | [4] tart.as1
1 org 0
DX PP 2 jmp 100m
vP"OY PONTY 4 org 100h
5 mov 0, #55h
DRAPIPWY NN 6 mov rl,#66h
77 nnIoa ; mov 70h, #64h
9

Asm Source file

mov 75h, #98h

mov 70h, 75h
10again: sjmp again
11 end

W2 Add Files te Group 'Source Group 1' ®

Look in: | Il "T12wn 10210 - 5 B~

O ow - 'Y TRD a
|| tarl.a51 16/10/2019 16:30 Al
’,jﬂﬁu‘p -nTawnn 20/06/2019 08:20 T
T - Do 19/06/201908:46
o PN TIT D 19/06/20190845

< >

Flename: | Add

ST VS s Source file (*5° *src: *a') Close

JOP21197 A9012 YA nma 4,14 AR

P19 AONNA PRIY 2R 12w 4.15 71K 70T DR RN IR 2°9nws tard.a51 yapn By 120vn naTva i

M g R £ 2 S [ 2 S S S e St g ey s

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

092 AONNA YIPIY 2RI 4.15 TRa

=] Bloc|es|n | U] B rorio it Vas @-lecs@-|EF-] A
& B e | ] Targett N R
Project T3 e 2
B9 Project:targill T org 0
2 1ymp 100H
3
4 org 100H
5 mov r0,#55h
[ mov rl,#66h
7 mov 70h, #64h
8 5T 1
9 Oh, s
10 again: sjmp again
11 end
+ 1719y 0¥m®
TIPAY 2°RIM
VPMIDY O
>
Build Output a8

Source Group 1 7% + 1% o¥xm? : 4.15 X

I0INT DR YOOI NIV 112 PRY 21721 WOV 0P 107 SNIX 13901 N°1IN 13200 1R TV
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ORI — NIz AN 4.9

D°7°9%0 727 DRIPI MPINNT (7072 ) ANENM NIRRT ,WRNWNRT 192 NIWRHY NI DOWHNWA N°I5N 03201 WK
DTN O°0ORY 0AIN? WO LOPLA Y2 AR . tartl.a51 17 RPN VOPY PP AW TAIPA .ToN TV IR
PRIV Ty (A9 RIPI AT DOV DY MY ) 19210KR NRIPI NAAINMDT NPINNT LANON NOW — 701 P2 1P Y

:4.16 71K TY°1 77200 DWWV PRY P17 NYI0MNT DX 23701 7T 2792 . 1IN0 DX 120D

PR N 0°%2pP7 75 NN

Jomaw VPDIW
N GE8s um 9 clan BRANEEE kB mon  GAFQ]e00a @A
[akbimlgl & E @ | W | e L
e e N e ey
-IODJW E__; i 1jmp 100H
) o 4 org 100H
5 mov r0,#55h
6 mov rl,#66h
7 mov 70h,#64h
8 mov 75h, #98h
Y21P2 0°X2P7 5 01N - R
W YA N unn D¥Xapn 93 W MR
WA InR 7P 0 D17 70T X3P
.0°82p And P LP°NDIY

0°79N2 NPNRYRA TPEN 1 4.16 R
TIWT MR AR DAY S5 1 DR 92 DY 12097 Qv 1Ayt RO 35107 .095Naw NONYX DI AW 3 1R TR
DOXAPT PO 0[N LT LT0NAW YRIPT DW 21N L .DPAMNDAW %P 9 NYRW .2 .00 YRIPT DAY LK 1 X2 1702
Rajhi /72 Py inlafaly ihX'snlpin i aki'salphy fvle Nakbtnhe Bty B sioh ity fhy i e aty B mb [pla)

24,17 RW 7007 DR 22P1 MR 7RI 7702 4.9.1

.DATA 72 v wa o°na 8
onn.0°n2 271 "noon" nhaonn
ax.( 10Eh) 270 n21n2 791 0 n21non
o°np21 100h 7w 3 » 7rR2 o°nan
Jawna

Build Output /
i1l
)0 sng(s) .
L

DTN PRI MR PPRW AvTa

MR PRI 72 7°X2°9m1P SINKR 2apnnn Jonn 4,17 R
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P71 9172 Y300 PRI A1 DR TWYN NOIMNAY IR R? POTY AT .7°20N2 MR PR WK K17 4,17 2182 Hapnnn qonn

AT A DR WY RO ORI DR ANIR POIY WO 1PWOY LAMIAIN D210 N2°ND 250 DX

9% noaovn ay e 4.10

921 "N NPIOIN TI1K 12NOW NPIDINT LAWY NPIDINT 71 PITA3 NV LN 1RAIM N°10INT DX 13200 51 "2 oopana
219717 NI0MN OV 22T2W PR MIRTTY RN

: debug 19217 21530 NR MN9Y *70 4.18APR2 YT LK

File Edit View Project Flash Debug Peripherals Tools SWCS  Window Help

== 3 Y] | | ™ | = = =] VR @l e seallEm-
& B | 2| Target1 R & = @
Project A tar1.as51
: 1 org o] _
2Y 7X°m7 1 "2 NMWwaK 2 1mp loOm
nno»w Jon2) Debug & erxgloom
start/stop 2y yIno 6 mov rl,#66h
. 7 mov 70h, #64h
Debug session 8 mov 75k, #9855
9 mov 70h, 75h
10 again: sJmp again
11 end
av 7ome ¢ 'R NWOR
2°2yn d nnY HY "20Yh
193177 1219307 1INIR
@ project [@Books | {3 Functions | Oy Tempiates | || €

Build Output

Rebuild target 'Target 1°
assembling tarl.aS5l...

linking...

Program Size: data=£.0 xdata=0 code=271
"targill™ - O Erzex(s), O Wazning(s).

debug "19°17 n°1010% 10215 £ 4.18 1R

. 4.19 7R2 7811 4. 18 PR NPIWORAN NAR N2YD7T IR 7apIw qon7 .2
nMavat mp S oona 2K 799 nPann RO a0vaR R0 oownnwn umkw KEIL Sw m1onnw 1% 3omnw o uhp WA

12977 AN.2°007 RY 737 91°%7 UP”1197 P00 T 72VNT N1INN T2V A3 RP7 RO NYI0INT IND VW MR 777 "I0IWwD
17207 AR 7073 NP 1INIR
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2
File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help
L] @ | | | & | &= = | & MR Qe c s @B A
& [ | 38| Target1 MEIN R A
Project =8 tart.ast
=83 Target 1 1 org 0O
S R 2 1jmp 100h
3
4 org 1l00h
5 mov r0, #55h
5) mov rl,#6é6ch
7 mov 70h,#64h
8 mov 75h, #98h
9 mov 70h,75h
10 again: sjmp again
11 end

ision

% Running with Code Size Limit: 2K

EVALUATION MODE

AN

7P 2w o°na 2K 739 15w n°10Ina DR 922w 7o - 4.19 R

. 4.20 21R2w Ton7 PR 92p1 4.19 qona MR DY a3 .7

L0271 72V 2w 2200377 IR L 2200RT IR TIPA IR IR 0°921377 D237 0N DOIWT 2ONIRT DR NIRT? 101 RA

. 1 7172°7 7Ry nPaomna R

D002 2OW 2RI . reset NP 1T N°15IN7 110°102 0°IW0°ANT 2¥1 .N°I2INY 70°192 O°I7V QKNI OPIV0NT TR

77 00°02 . PSW = 0 7790070 20 00807 1K 2772w NN P12 . 7 709 DR 220pw SP nvI0mn voagnm yIn 109K

. (RSO = RS1 =0 ) 7w p1a arx oy o°vap andiyaw oo 2 e

D7 7O1R RAT ANTTYaw d NonhET Y NI IR 970 DY 725N0/M99YT NNIING NI IO Tonk NN .7
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File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

S Ha| @ | | | &= 1 s | B MReale o alm-|x
SEES|wre o> | DR BEad- 0= 8- @3- @ 0
Registers n Bl Disassembly
Register [ value | =(>gfgxgggg géomo lx;g;(p c:ol00
= Rem 0 .
B gn]: oo~ ) yoe ljmp 5w 79won 7P ®17 02 P . 00 01 02 anxnma own 2, 1, 0 M2noa :7pn R
i i Clomooor 90 wor 5w 2w 17 .( 7R 0100) Y19p2 %817 799K NN " 2K 0100 0v19omm
" oo < \\ . 01 NWY 1OW 92087 13naw Ijmp 100h 1 org 0 ovwownn
. pord S (79799 X9%) No OPeration ~»xw NOP 1namow 00 2w .4 ,3 nanma
: S“s o0 B> i 1jmp 100h
v 4 org 100h
- 5 r0, #55t
Rs o comm ¢ mov r1,#66h NN MR
sec 0.00000000 7 70h, #64r
W . mov 75h, $9h prilalehi
9 mov 70h, 75h
—_ 10 again: sJmp again WJDNJW
11 end \>
IR DR R YA
LY 7In9Y 101 .00000An
MR (oxnwn) Project
0P>1797T 7121 DX
=] project | S Registers <
Command a El Call Stack ~ Locals
Running with Code Size Limit: 2K Narne Location/Value Type
Load "C:\\Users\\p-ax\\Desktop\\targillm

Twna) 1 P07 R
nonn TR (2 DWANwH TR AR

A5i ASSIN BreaxDissble BreakEnabie BreaxKill Sreaklist BreakSet Sreakhccess COVERAGE DEFINE DIR Display Enver EvaZuace|

& can stack + Locais

& memory 1

Simulation H1: 0.000!

debug "9°3;71 21010 o ¢ 4.20 Ton
99K °201) VIIDN2 NMMIX NV IR NIRRT DWW W ST IR LDPIDIN MW YXANT? M1 M19°17 YW MWD DR 90

— 7.00

SPRY NANRI201) 17PEN 1901 MWER N1nhea oK1 4.21 R (21

1R MWD DOYEAAT DWW RAR-AN-T TR KDY 1971 02D D0 2y nvnhen IR AR 4.21 R

Stop- Halt roj - piVision
Run F5 Filf program execution Debug Peripherals Tools  SYCS  Window  Help

to next | | m | e | o TR e o alE-]
breakpoint VEHEIL-H?:WH A=Y= =R R R

laisters o E\sass\(ﬂbl)\\
Reset — Resets e Vel :
the Regs
microcontroller 0 2\
CPU or simulator ) gg -
while debugging 5 00 -
y A 00 disassembly 3K T
Step F11 ng 600 anon/axn noA/3%
Step one line | g~ &0
e [
s | TTIPOA IR
Step over F10 07 noA/Axs mon || aRMP 0T on 1 1on 0 1150
Step over the = ol oMweIA miomay oINwN/1PY AnoA/agn  serial
current line s 700000 E phinlbval anoa/sn watch printf
ey Run to cursor line (Ctrl+f10) v 70h, #64h “nom/an “nom/asn
e Run to the current cursor line [ D790A 190 by 75h, #98h
9 symbols bv 70h, 75h
1 ANOAA%T jmp again
Step out (Ctrl+f11) 1T =nd
Step out of the
current function

nro0a M1 Mo ¢ 4.21 IR
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}( Ywnn2 NIXNAAIT DY) NI'0'01 19" NITYD 5

NR NYXI N2I0NA AT 2¥n2 . FLL wpn ntva 9w iR 57w NAINT NXNT - AR 7w 7vr — Step one line
MR (2°INWHR IR ) DMV I NID°T2 TP T 21720 D100 Wianwnn IR T NI 1107 R¥NI 72 7w
oW ANWRIT MW 002w ((delay apnna amTen? xap) Icall delay wd 77ps wo ok .avyana nmponw
TPXPDT PV ANWRIT ANWH 222w PEPIDY 2ORIPY MY IDWA 2°aN10 DX LT WA 2R NTRINDT

412 2%

X (delay 7pnna g707 xp) Icall delay m> amps wo ok .F10 wpni narva noi vy - Stepover
NN - ret 37IPOY YPAR NPININT WRIY TNTXINOT MTIPO 20 IR nvxan |, delay 77¥119% N2 Rtaonn

IR 0°IVO°AN2 ,NPINNT NI NP TN PITAY 12 wanwnm ngvl naona Ry Icall delay nmipsn Ry AW
1IN Wil

(7PEPIDA IR ) AMTED DORXNI WK MW Araxn . CTRL+AFLL  oowpnn Tmx iyl aXexe - Step out

L TPEP9R IR TNTIINDT ARPY TN NRAIWY NIA ANK 2707 20X

3077 NR 2vno 11 ar axna . CTRL+F10 oowpnig ntva - 1207 Yw.amw® ¥in~ Run to Cursor Line
SNEYN RO A0 RXNAI 72w 3D 300 WK Y0 n0wnn CTRLE+AFL0 pwpnin namwa iRy 729380 7w’

X377 NM0N AW YO0 KO WROW X1 7% 110N KD LF9 wpn natva — 770ky n1ipl - Break Point
D10V 2w R0 oY P17 Yaxa nyaxd awn . F9 wpn Y ooxmvY 0% AW 1207 IR 2OR220 TR T WA N8V
DX P1722 227 Wanwnm MEYN RO NIN0AT WY YRaRINNGY 2V 932 . A7Wh 19017 DRAWH 017X Ya¥a

121 1172°7,2°700A0T 2Xn

nan> R air-hi : IPI0WNTT NI AR
110h Mov a,#64h

112h Lcall delay .. '; 200h »n2n52 delay 773797

11|5h mov r0,#55h

20l0h mov r5,#98h

202h djnz r5,%

204h ret

205h

. Icall delay nmpsa 112h naino2 umIRw 7°1

AT W eyn 200h 7wh mavs ((step one line ) F11 ynbi ox

. delay 7173157 R ApRsaw >R 115h 77wa xyn nona (step over ) F10 ynhi ok

YR ox . 2020 7% om0 10K K31 DY 5 003 15w M0on 2vyEan 1 anwa . 202h 51w umRy

OY yr1 O NDRT NPT L ret 7mpn? ooyanaw 7Y (Cnwy 252) oonys 98h r ampo yxa1 F10w F11 9y
A1 w2 neym 115h 77wh Mavn oo (Step out ) CTRL+F11
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ST R%ADT QINIT 19297 IR NAXT S

:4.22 7PR2 Y1 .0°977 3 2 DRT MWY? 1001 1RO IR SN0 NN2°T2 IR IXI7 DO 1917 NI DORYNI TWRD

K2 C:\Users\prv\Desktop\targill.uvpro - pVision
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

1R 3 @l \ |m XXX AN-) Vael@ e oo a|d@- A
FRo\BPo o DpBEeE 028 3-8 %
Registers 2 [ Disasseml bly

Register \ vake |
5 Regs

mov 75, #9580
0x75, $SCON (0x98)
v 70n,75h

0x70, 0x75
org 0
1jmp 100h

C:0x0107

El
C:0x0104
10

tart.ast

UBHIRDIDID
=

a P %
- 3
p_ma 4 org 100h 7
Tt : e TI2°T PR V2R QY 7IWH VION ANON YT 2V AXM0
o N mov T0n 401 AR 22 N7 1001 . Memory4 731 Memoryl » .oonw
. o, v T P37 12 1277 IR 90% MN2? N1 v 4

=

end

2371 P21 9207 DAY W2 X7 NH0I MIWHR
.70 AXTIW DIPn 937 NI AR - drag — wn
1297 MY9X 4 1 AR WN? 101 9207 NATY2
J172°T7 NAXN DR 20177

A0 ©5N TR XY View %y yanoh
71727 ™R Memory window 1127 nno»w
.47y 1 n %7 P27 DR

T2°T IR NAXT? NPWOKR 3 1 4.22 1R

1277 IR XD N2IND IORATCNROTR 02210 R MDD ,NIRTY 20X P27 AR 720 7011 110207 R 20w nR?
DR IR, (N1ARORT 3.5 NNk ) Memoryl nR 1172 91°K2 1877 PN IR DR 200N T80 AR 4.23 1R
239 7M1 X2 P2 2w 0N DR 11207 702 80T DP0R T

x> Address 1 mh1o oonni RAM - Datankm D . D: Address @ own1 o019 001303 RAM 2R mIRa% 75
N.IN Q2w R IR DPNWY X7 12057 (277102 2°NTIPIT IR MOWH RY) L MIRTY 2000 2°X10 73w NANo
.opn

. X:Address w12 v XRAM 1311 RAM 71 1192°T DR DIRAY 0710

MIND0°TH DR DKM O°R2T 0°771°K2
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K Ca\lsers\prwd Desktoptargi.uvproj - wVision
File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help

2 EIREYT YRR EEIFA vae/@leose/d|y
PO BFON Y IRBELA- O 3-8 8 %
Registers R [ Disassembly
Regter |\1’a|ue ‘ 8: mov 750, $98h
o C:0%0107 787598 MOV 0x75, £5CON (0%98)
0 W0 8: mov 70h, 75h
p a0 C:0x010K 257570 MOV 0%70, 075
) w0 10: again: sjmp again
i 400 COxOlOE OFE s-np AGAIN (C:010D)
m 00 <
i 00
3 00 tarl.a51
7 (00 l org C‘
=l Sys . T AAT
: b0 b 2 1jmp 100h - a
b 000 3
i) (00 Y AR Address: [d:0
0_max 07 4 org 100n
- - . D:0x00: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
dotr (000 0. #55
P OO0 5 mov LY, #""_ﬂ D:0x10: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
s 0 6 mov rl,#66h D:0x20: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
e 000000000 7 mov 70h, #64h D:0x30: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
- b0 C . D:0x40: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
b 8 mov 75h,#98h D:0x50: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
g mov 70h,75h D:0x60: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
10 aga , . D:0x70: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
agaln: SJmp agaln D:0x80: FF 07 00 00 00 00 00 00 00 00 00 00 00 00 00 00
11 and D:0x90: FF 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
D:0xA0: FF 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
D:0xBO: FF 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
D:0xCO: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
D:0xDd: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
D:0xEQ: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
D:0xF0: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

1577 QPNNIT 7D IR N 4.23 X

o103 . 0 207 Hha, 119 2N R, Data 1 9k R mka? 20w R D0 onwn Address 1 nona
DIV INWRIT 7MW XD TANTI 28 MAMNDD 2°INT 72 P71 NAINDT YO DRNW TR MWRD WONOXT 0PN 07 DRI
o hawn w2 . OFH n2n 799 0 1 M21n22 221137 PR 27%n7 (182 Aan72 0 ) 2°nn1 16 203xn )1 D:0x00
JR?7 991 FH a3 10H 2 mainoaw (383 72072 0 ) 200037 16 77 promy (onwya 16 x0nw) D:0x10 nanon

_exXternal 2 1w e X 1. X:200h 21w w> 200H n2amnon i ngemm 27T IR DR PXA 70

. 200H nawnon Hri onxen 2w 0 N2IN07 90 omeId TR 1027 MR 2 R 4.24 R
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File Edit View Projet Flash Debug Peripherals Tools SVCS Window Help

IEH@ 4 aB(9c|e@s|p [ EE | @ roriom J3e|a-lecs @]y
RO BTy OREESR-O-B- 8- 0 8%
Registers 8 [ Disassembly 18
Regser Vaue 2Ci0x0000 020100 LOMP  C:i0100 Memory 1 a A
T fex C:0x0003 00 NOE
0 0 C:0x000¢ 00 NOE Address: [0 D
C:0%0005 00 NOE
i L] D:0x00: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
C:0%0006 00 NOE
2 00 s WoE D:0x11: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
£] 00 - . D:0x22: 00 00 00 00 00 40 00 00 00 00 00 00 00 00 00 00 00 v
i L] < D:0x33: 00 00 00 00 00 90 00 00 00 00 00 00 00 00 00 00 00 b
B ] D:0x44: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 X
B L] ] arast D:0x55: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 M
g L] 1 org 0 D:0x€6: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
=S 0 Ljmp 100K D:0x77: 00 00 00 00 00 00 00 00 09 00 07 00 00 00 00 00 00
3 000 1z 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
b 00 K VKJNN ﬂ'ﬂPD “’N HNWDH 1730 §9: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
» 007 4 100H : 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
sp_ma 007 org LUUL . : 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O
dptr 00000 5 mov r0,#55h ;00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
PC$ C0000 fe 100 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
6 mov rl,#66h :
sates 0 - ’#,_ : 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
s 0.00000000 1 mov 70h, #64h D:0xFF: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
# 000 ) p L0x10:
pan 8 mov 75h, $98h D01:0x10: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O
o - D01:0x21: 00 00 00 00 00 90 00 00 00 00 00 00 00 00 00 00 0O
9 mov 70h, 75h D01:0x32: 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 00
10again: sjmp again D01:0x43: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
11 - d DO1:0x54: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O
en DO1:0x€5: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O
DO1-0¥74: 00 00 A0 00 00 60 00 00 07 00 00 00 06 00 00 00 00
RAM 777X .12 > Ly o2 B
A
Adiess: [c20h d]
XRAM i1 711K 0190 ‘ i
X:0x0002 000 00 00 00 00 00 00 00 00 00 00 00 Q00
O N7 'nnjn 200h DNAYNO2 000 00 00 00 00 00 00 00 00 00 00
G0 00 00 00 00 00 00 00 00 00 00 84-G0 00 00 00
h — : 00 00 00 00 00 00 00 00 0026700 00 00 00 00 00
O X7 T"nj'—l 201 nans T0x000240: 00 00 00 00 00 00 00 00 00 00 00 00 00 00
X:0x000250: 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0 N7 11m.‘l 202h namnd X:0x000260: 000 00 00 00 00 00 00 00 00 00 00 00
3 56760 00 00 00 00 00 00 00 00 00 00 00 00 00 00
______ 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
« | » 0 2 100 00 00 00 00 00 00 00 00 00 00 00 00 00 99 00
Elrroject | Z Registers < ‘[ th X:0x000240: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 b
X7 N0 nano X:0x000280: 00 00 00 00 00 00 00 00 00 00 0O 00 00 00 00 00
Command X:0x0002C0: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 rE
Running with Code Size Limit: 2K X:0x0002D0: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Load "E:\\My Documents\\vas? 117'2'0 nintnon\\ax? 11p°2'0 011 2019 X:0%0002E0: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 90 00
2 WY ]ann bY'alalnimhiizg ‘732 X:0x0002F0: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
X:0x000300: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
nol?n: by'alal ]jnjn Hahimhighe) 16 X:0%000310: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
X:0x000320: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
L) 1‘7 9 X:0x000330: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 99 00
]n 1735V <ATYa SR X:0x000340: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
17 77 77 X:0x000350: 00 00 00 00 00 00 00 00 00 00 0O 00 00 00 00 00
>
ACH AQETEN Dvaabisaila Brasbfmskla Beasbli11 Beaabler Oeasblat Grasbhrmsss AVEDARY FOUTARTTE NETINE NTD Nienlav Entar FUATwass FUTT BNF Gn THOTINE FTTT Tami~Analuss TAAD TAG WAD UAME Neranm Davfarmamadnaliss Detan DFGET €1UT arnpe crr |

-200H"121007 "112°m 0 N2INOH M0 NN MR 2 1 4.24 PR

1IN NXOT T TN PNDTLANR T1 MRIDY MDOLT NIWOR 5 7INM NARD N2I0INT DR OO0 3003 Ny

MDY X7 Ay NI b T 4.11
1fh 71 0 » 5721 7977 11032 6fh 791 50h n21n272 517 2197 RAM 17 71182 M2ns 172 nRYANY 1°100 2wl
. 21fh 7v1 200h n21non XRAM 77 931K 11037 DR 79291 197 NKR7 .7aKRN02
RIPIT VPO NN WANWI? W 2°ATIP 0°9°Y02 1121w 2°2%wn 90 oy Wi upm1ne mno? mawsk v 4.11.1
MWOHR2 WANWI TR "D2I78Y" MR NPT .0 WA YR 12 a0 tarl.abl yapa nx wann pho targill
2¥ "20¥7 DR 0°w1 72 awh .Lpoma tarl.abl ntoIna NR P01 771N 0P 1D 1YY PR D2 K Iwn

:4.25 71K IRNIT 707 93P 1202 2107 POONT DY apYpa oyt vpmon 1ona tarl.a51
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O BV UOCUMENTSLU-IR S 1 J°0 JHD I T IVIR S I 00 U T 2U190 1110 S50 IRACUUE\UFAK IERSTrgii LUVPTe) - pvision

File Edit View Project Flash Debug Peripherals Taols SVCS Window Help

NMSE@ % DR e |®mmnm|EEEE® oot

HBel@-leocsa @A

& @ 0] Tagets

PR ECED

tartast |
=# Project: targill 1 org 0
E145 Target1 .
(=5 Source Group 1 2 ljmp 100H
B tarl = 3

4K Options for File tart.as1".. aeF7 b 100H
Feroverbiieftamasis mov r0, #55h

&b Manage Project ftems... mov rl,#66h
Opentar! as1 mov 70h, #64h
Open Build Log mov 75h, #98h
Open List File mov 70h, 75h

[ Rebuild all target files . sjmp again

1] Build Target F bnd
Transiate tar.a51
Show Include File Dependencies '

VPO tar 1%10.1 4.25: 1K

. 4.26 71°R2 70n7 DR 22p11 Yes Dy yrvn 2 2mMuaNanIR aR 79K 12w 700 220

X

E\My Documents\DanT [12'2'0 NInONwnan 3 190 op 2019 N0 anwn\ s\ CODE\CHAPTER3 targill.uvproj - pVision

File Edit View Project Flash Debug Peripherals Toals

SVCS  Window Help

NMBEA@| ¢ 2B 90c| | P rnR

Har@-eosa @]

2| B portiomit

@mlﬁl @'tﬁ‘ mﬁn| Target 1

Project
=% Project: targill
£ 4T Target 1

n

-l Source Group 1

\

rapn
tarl.a51

o1
VPO

&l dE e a
il

e

Close

Close All But This

\

Close All
Sl MR P70 LPAMIDIA FAIPT N0 INKD
Open Containing Folder
-0, #55h 92571 NITYA 1400 DR O°W1 . oK 0l
? mov 53;1#3221, *I2°7 PO DY NYIN VAR PO BV
mov ’
8 mov 75h. #98h R27 PRI DX 9P pO9p3 N20va
9 mov 70h, 75h
10again: sjmp again
11 end

E\My Documents\Dax I9'9'D NININWN\ar 1'9'0 071P 201941 NS N\ pw\CODE\CHAPTER3 \targill .uvproj - uVision

File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help

NS % DR == | RRR|E

WE Mz | B Portio_init

PEICHEEEEY HI=EES

Project

= E

B - | % Targets
7

= L Project: targill
i Target 1

’\

[ Source Group 1

< R e ]

.uponn tarl.a51 yaipn N0 nRY ot 4.26 MR
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TwInT noIownn nasns 4.11.2

R PR2 YN L 4.8.2.5 n 5nn 0990 Yy M W W 11910 21037 070

O S5 UMY UULUTIENIS AU (I 20 3 L2 10120 [ 370 U I 20133 11 I WLUUE LLTIAR IR LG 1LUVpIL) - B ision
File Edit View Project Flash Debug Peripherals Tools Help
[ News: N | o | R R R[S | B e pgasla-lecoae-@-|n
¥ Oopen ctri+0

Close
g Save Ctrl=5

Save As...
@ Ssave Al

Device Database...

License Management...

Print Setup...
=4 Print.., Ctrl=P

Print Preview

11tar1.as1
2 Example3_1

3 E\My Documents\...\Example3_1
4 CKeil_v5\...\Hello\HELLO

5 C\Keil_v5\...\Hello\ABSTRACT

6 exchangeBlocks.as1

7 EAMy Documents\...\ledsBlink

B CKell_vS\UVALUVA

9 E\My Documents\...\rotate.a5 1
10 E:\My Documents),..\led1

Exit

W YR NN Ton 1 4.27 MR

52p1 New 1 File %y wopa
N

B8 EAMy Document tS\O2NT 1790 NINDNUTNaNY 1790 071R 2019\ NS TP I\ CODE\CHAPTER  targil .uvproj - uVision
File Edit View Project Flash Debug Peripherals Tools SVCS Winds Help

MBS E@| % D@9 ¢ | R R R E S E B roont MB® @ e oo a-@-] A
ErEr e MK B e e
Project a 0 et

= Project: targill 1 ‘
El45 Target 1
{:Z Source Group 1

DR 21021 %D . textl yap R
tar2.a51 7% Xp1) WA 1PN

¢ TN N°101N0 N2°ND o1 4.28 K

4.29 7R3 PRI N°IDINT . AWINN N°I0NT DX 21001
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2 E\My Documents\oax [p/9'0 min2nuntans 90 0112 20198 nmnanwn\ P CODEVCHAPTER3\targil . uvproj - pVision
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

EEL] B9c[a=|p | == 5 4| & potiomt JRe Q- s e B
BE @ | 5 target UK kBl
3% bt g o A ; —» .0 n2N93 N AN
Pl i §§gp start — .(Mp 0577 MIR? "2vn) 100h xonw start n2IN37 NN NXOP
B 3 org 100h —>  100h N2 A7 MTPD 12N> NnnA
j start: mov a, 40 — . 05w NWRY T PR MUMIPRT
5 mov r0, #50h —
. mov 17, #20n — (1l o3 ma% 11912°) 50h » 9nn moon RAM 17 91182 Mainoa 5y voagn ro
’ again: mov @r0,a— | STWRAW ARDIPA DR YX2D W1 0MYD Hnd AR LR A 17
9

inc a \

ine 10 t 217397 RAM 210 30231 779w N21N2°% M021PRIAY N3 X 1297
10 djnz r7,again \\ NURMIPRAY PNIT AR 129737
g /-~ ond of fill block, IR NAINDT 5V $72x°w 70 0 Yaxnaw 1N AR 1297
12 mov r0, #50h

1 mov dptr, #20R again n21no? yiop 0 XY X137 OXY X197 1 1 o0
' mov rﬁé#EOh N P92 MM OO ;A DMWY
T o e Y P92 nonna nn3 — 50h Twa AR 10 yanY 13y

16 movx @dpt
XRAM 2 71927 5w 11wR17 %27 n2ns xiw 200h 77wn nx dptr v2axn? [avn

17 inc 0

/

. é?izdiélm\ WY IRDIP7 NYRINNM DY 2 AR (17 2 ami72)aRn ann X R6
2 sjmp § i PRI 2R (123971 RAM 17 1172°12) r0 30237 7059 n2noma 11037 IR N2y
21 end

. XRAM 2 dptr 71 ¥>287 7°2% 237 M0IMPRAW NI DX 1290
N2 NIN0 DY 30axew 072 1210 o2 IR 27
. XRAM 2 18277 n2no7 99 voaxew >70 dptr 2w 7w nR 125730
2% >72 shoov n212% 117 0OR RY X7 OXRY 16 ARSI 71an 1 7on
20 77Ww2 M990 PR AR ) YATD 72 K¥NI ANRY NI 7IOP
Bataishishiohie]

/)

W AR

. textl nRARI 77TV R YAID LI 01N - 4.29 AR

wop1 nno»w Jon1 File %v yi21 95 aws .up»119° no1ona ax 9201 tar2.a51 5 textl » no1onn aw nx mw: 4.11.3
3% N2 P RHR DWAR KD 7TV DWW vRIRIW 25 2OWH XWwS . Save As...

BB E\My Documents\oan ip/9'0 ninanum\any 2’0 0up 2019unanwn\prin\ CODE\CHAPTER3\targill uvprej - wision

File | Edit View Project Flash Debug Peripherals Taols SVCS  Window Help
| New... cnen | m o | = | @ port_io it JRel a-]| ce-|z2-
25 Open ctri-o .
o K| » @
Close
H sae Ctri=s L1 textt
Save As E org 0
@ savean 2 ljmp start
3 org 100h
Device Database...
4 start: mov a, #0
License Management.
5 mov r0O,#50h
Print Sctup 3 mov r7,#20h
4 Print ctri-p
e 7 again: mov @r0,a
Print Preview
8 inc a
1 tart.as1 a inc r0
2 Bxample3_1 10 djnz r7,again
3 E\My Documents\...\Example3_1 11 ;-——— end of fill block -——
4 CKeil_vS\.. HellO\HELLD 12 mov r0, #50h
5 Ch\Kell_vS\...\Hello\ABSTRACT - mov dptr, #200h
6 exchangeBlocks.as1 - mov ré6,#20h
’
7 EAMy Documents\...ledsBlink 15 shoov: mov a,@r0
8 CAKeILVS\UVAUVA
eIV 16 movx @dptr,a
8 EAMy Documents\...\rotate. a1
17 inec r0
10 E\My Documents\..\led1
18 inc dptr
e 19 djnz r6, shoov
20 sjmp $
21 end

.tar2.a51 owa wn y2p nvnw qon : 4.30 R

JTIXIT 9902 Y MW AWINN N°I0IMNT QW DR 1WA X2 11°RA
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File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

=11 B9 c|@s|p | = 1| B rortio it JRe Q-] S & @ X
8 e 0| ¥ Targett o & & @@
Project g [ Textt*
=% Project: targill
_ 1 org 0
165 Target 1 .
(5 Source Group 1 z 1jmp start
3 org 100h
4 start: mov a,#0
5 mov r0,#50h
6 mov r7,#20h
7 again: mov @r0,a 12 Save s X
8 inc a
- 4 [« 2019289 |0 0Wp > 0289 |p*ro nindnwn > CODE » CHAPTER3 » v o npnawen CHAPTER
9 inc r0
10 djnz r7,again wov  awmapn = @
11 ;———— end of fill block - S
&= nuinn " ow Ao o ~
12 mov r0,#50h on
13 mov dptr, #200h Listings
14 mov r6,#20h & ~raunn ;b:
t:
15 shoov: mov a,@r0 B on-non wpry o J:{ 551 ke
ceshim 8
1 movx @dptr,a & [7] CHAPTER3.uvgui.admin ADM 88 KB
17 ]..HC r0 b apom [] CHAPTER3.uvguihpara HPORA ya1p 89 KB
18 inc dptr [&] oonon [] CHAPTER3.uvgui.shaimalul SHAIMALUL y2ip 83 KB
19 djnz ré,shoov B wmowo [ CHAPTER3 wvguiUser USER yaip 171 KB
20 sjmp $ B Amavn o [ 7] CHAPTER3 uvgui_admin.bak BAK y2ip 132K8
21 end & numn (] CHAPTER3.uvopt WOPT Y2 8KB
22 L R POT(C) A CHAPTER3 WVisiond Project 15KB
4] CHAPTER3_TEST.2C0 ) 1KB
B SAMSUNG (E) .
LI CHAPTERS wvoptbak 8KB .
File name: \ tar2.as1] =
Saveastype: | AllFiles () v
A~ Hide Folders Cancel
<
Build Output
Moo i3 a rammar 1 Tavmar 11

T CEAMIY LUCUITIENLS AU 270 3 1033 1 203 (10 40 U 1 0 130 110 23 10 1" 1 UE AR ER3ALargHn1LUVpI) = By ision

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

=2=N- 1 a9
B e ] ] e
Project L < |
=% Project: targill
4T Terget 1

[ Source Group 1

. MXAn oo tar2.a51 owa yawn v 4.31 R

/%3P 7902 YRR DR Mwn - Save by awpn

|| | = i) B pert o nit VR Q- X MIEEES
o & &
[ tarz.as1
1 org 0
2 ljmp start
3 org 100h
4 start: mov a,
5 mov r
6 mov
7again: mov
8 i &
5 inc 20 N0 X7 ° Ya¥2 MINT
10 djnz r7,again 5 5 5
B, Jinzrliagain 0’27 .°9210K N°131N3 TNYY

mov r0,#50h

mov dptr,#200h

mov r6,#20h
mov a,@r0
movx @dptr,a
inc r0

inc dptr

djnz r6,shoov
simp $§

end

NPNNY 2°700°37 ,017R YaX2

. M5 ¥axa MTpeY ;10 vaxa
My 51 N1PNNY D°Y°2Xn
0w ¥2X3 A97Po2

. tar2.a51 minn oy qon : 4.32 AR

PaEd P neeit 4.11.4

920¥2 117 PoONT By WPl , LP™1e YW PYna Source Group 1 Y 120¥5 IR 2OW1 BP9 TP DR 2010 07D
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E:\My Documents\DIn9 [Ip9'0 MInINWn\ans o o1ip 2019 nmn nwm\prik\ CODE\CHAPTER\targil.uvproj - uVision
File Edit View Projed Flash Debug Peripherals Tools SVCS  Window Help

Nedd|sil9

F - Ry
Project
=% Project: targill
5 Target 1

(&5 Source™ -
ES

B

VR e Q-]

Y NIEEE

B E\My Document=\oans 9’0 ninne

Project Flosh Debug Peripherals Tools SVES Window  Help

File Edit View

[ = |m e | = 1| @ portionit
| Target 1 IR RS
L | [ tarz.ast
1 org 0
2 2 1imn start
Options for Group ‘Source Group 1. a=F1 | 00k
Add New Item to Group ‘Source Group 1'... OV a, # 0
Add Bisting Files to Group ‘Source Group 1., ov r(0,#50h
Remove Group ‘Source Group 1° and its Files ov r7,#20h
Open Build Log ov @r0,a
Rebuild all target files nc a
Build Target F pnc r0
jnz r7,again
Manage Project ltems.. of fill block ———
Shaw Include File Dependencies ov r0,#50h
13 mov dptr, #200h
14 mov r6, #20h
15 shoov: mov a,@r0
16 movx @dptr,a
17 inc 0
18 inc dptr
19 dinz r6,shoov
20 sjmp $
21 end
22

. UPMNEY O™p YAIP NoOIT < 4.33 MK

: 72p1 Add Existing Files to Group Sourcr Group 1... 9y wpi

NBEE@| LR 9 || B RR R EEEE® roont R @ S&-3-| %
&Iﬂlﬁlé':‘r'@”mgm v,ﬂ\‘ﬁj\/’\?@
Project L] ] tazast
2% Project: targill 1 org 0
5 Target 1 _
[z Source Group 1 2 ljmp start
3 org 100h
4start: mov a,#0
5 mov r0,#50h
& mov rv7,#20h
7 again mov @r0,a
8 inc a
9 inc r0
10 dijnz r7,again
11;---- end of £fill block ---
12 mov 10, #50n K3 Add Files to Group 'Source Group 1' X
13 mov dptr, #200h Look n: | || CHAPTER3 Sl e msEr
14 mov r6,#20h Oow - 19NN ~
13 shoov: mov a,@r0 5 Exampled 2 02/01/2020 16:50
16 movx @dptr,a W initsys 18/03/2018 15:25
17 inc r0 [svstoLe 24/01/2019 16:10
) i torl.a51 29/08/2020 1208
ig Clinc dpfl Btarzasw 200082001331
jnz r6, shoov ( R
22 le‘lrdnp 5 Fiename: |z Add I
29 Fies oftype: ~[Alfies (") | Close

tar2.a51 y2pi nooi : 4.34 R

.0P9% AR v Add HY D 1207 oV INIK 101 IR 27nyd tar2.a51 by yaa
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= IR TR | == | B roraont VR @-lec o @3-
£ [ B @ ] Y Targets EIF AR RS
L | ] tarz.ast
t;:fm 1 org 0
Source Group 1 2 1jmp st_art
3.Translate ) taast 2 ?fq é;iﬂa,#o
4.Build ™S papn | mev shes0n VPMID? AMY YIPAY MINR
5. Rebuild tar2.a51 mov r7,#20h ! |
arz.asl L: mov ero,a TRY MRI?1 210N Y¥a7 W
P12 AN ine 20 Y YIS RTD MR
10 dijnz 7, i
11;——— endjrc]; fil?ggiz[zk — ’Db mAsoIMnw nvnbgn
12 mov r0,#50h MR NAR 777907 YW 2707
13 mov dptr, #200h
14 mov r6,#20h ahpwighiizg Pﬂlb W aIwa
15 shoov: a,@ro
Te rm"gix @dgtr, R L DR PR N°10INT
17 inc ro0
18 inc dptr
19 djnz r6,shoov
20 sjmp $
21 end
22

ORONTI AT 250 YOAT AR YR 0 4.35 KR

:9AP1 ARM™Y PRY PR 0N 270 0% I MR AR N9 DY Yy yommn

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

SH@ L B9 e e | == e | @ rorionit VRe a-lec s e-|a- A

& - | ] Targett o K| ]
Project L = ] tarzast \
£ %% Project: targill 1 —
£ 45 Terget 1 org U
&3 Source Group 1 2 limp start
1) tarzast 3 org 100h V’WHL) 79
4 start: mov a,#0
5 mov r0,#50h -
2 oy don debug - nv17
Tagain: mov @r0,a
8™’ Tne & d 2y Yoo v
9 inc 0
10 dinz r7,again DR ‘73?] ™
11 ;-——- end of fill block ——-
12 mov r0, #50h qwnNaAY PR
13 mov dptr, #200h
14 mov r6,#20h
15 shoov: mov a,@r0
16 movx @dptr,a
17 inc 0
18 inc dptr
19 djnz re, shoov
20 sjmp $
21 end
22
Build Output
W MR PRY YT
8.0 xdata=0 code=282
: Emee(e) 0 Raxnins(s). NINTIR

Simulation

build Yy 2un n5wo R : 4.36 X
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(") debug Y 7%9m4.11.6

X277 7017 DR 22p31 MR vl . 2K 7Y RO NI0NaW YOTInm Jon 22p1 d nontxn DY PRl qwRD
Step one line

File Edit View\ Project Flash Debug Peripherals Tools SVCS Window Help

=" B9 @ p |== | @ portiomnit VRel@-lec s @B R
R v s | DRRERR- E-E-8- D F| %
Registers 2 B Disassembly 28
@ EsC 1 020000 020100 LJMP START (C:0100) Memory 1 a "
= e C:0x0003 00 NOP
0 o C:0x0004 00 NoP Address: [¢:0 D
C:0x0005 00 NOF
n 000 D:0x00: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
C:0%0006 00 OB
2 00 D:0x11: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
C:0%0007 00 OB
&} 0:00 s om el D:0x22: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 v
r4 G0 < : 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 >
© 000 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
® 000  tan2ast : 00 00 00 00 00 00 00 00 00 00 00 00 00 00 90 00 00 Tx
7 000 1 org 0 : 00 00 00 00 00 00 00 00 00 00 00 0O 00 00 00 00 00 "
= Sy R 00 00 00 00 00 00 00 00 00 00 07 00 00 00 00 00 00
a 000 b 2 ljmp start 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O
b 0:00 3 org 100h 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O
@ 000 4start: o 40 : 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
sp_max 007 start: mov a,#0 : 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O
dpir 0:0000 5 mov r0,#50h : 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 G0 00
FCs C:0:0000 01 : 00 00 00 00 00 00 00 00 00 00 00 0O 00 00 00 00 00
states 0 6 mov #20n : 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
sec 000000000 Tagain: mov @r0,a : 00 00 00 00 00 00 00 G0 00 00 00 00 00 00 90 00 00
- paw 000 3 inc a D01:0x10: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O
. DO1:0x21: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
9 inc v D01:0x32: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O
10 dinz r7,again D01:0x43: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
. D01:0x54: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
11;--—— end of fill block —— DOL:0x€5: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
mov r0,#50h DO0v76: 00_00_00.00_00_00_00.00_00.00.00 00 00 00000000
mov dptr,#200h Memory 2 3
mov r6,$20h Address: 200 D ”
mov , @r0 X:0x000200: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
movx @dptr,a X:0x000210: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O
inc r0 X:0x000220: 00 00 00 00 00 00 00 00 00 00 00 00 00 00
) X:0x000230: 00 00 00 00 00 00 00 00 00 00 00 00 00 00
inc dptr X:0x000240: 00 00 00 00 00 00 00 00 00 00 00 00 00 00
dinz ré,shoov X:0x000250: 00 00 00 00 00 00 00 00 00 00 00 00 00 00
- X: 0x0002 00 00 00 00 00 00 00 00 00 00 00 00 00 00
simp $ 200002 00 00 00 00 00 00 00 00 00 00 00 00 00 00
end X:0%0002 00 00 00 00 00 00 00 00 00 00 00 00 00 00
X:0%0002 00 00 00 00 00 00 00 00 00 00 00 00 00 00 v
Erroec | = Registers < X:0x0002A0: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 >
X:0x000280: 00 00 00 00 00 00 00 00 00 00 00 00 00 00
I X:0x0002C0: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 =8
Running with Code Size Limit: 2K X:0x0002D0: 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Load "E:\\My Documents\\oixz 1171270 minznom\\ax% 1177270 91F 2018\\n1= 1nenon\\F*1\\CODE\\CHAPTER3\\Objects\ \targill" X:0x0002E0: 00 00 00 00 00 00 00 00 00 00 00 00 00 00

X:0x0002 00 00 00 00 00 00 00 00 00 00 00 00 00 00
X:0x0003 00 00 00 00 00 00 00 00 00 00 00 00 00 00
X:0x0003 00 00 00 00 00 00 00 00 00 00 00 00 00 00
X:0x000320: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
X:0x000330: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
X:0x000340: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
X:0x000350: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
X 0w0003A0: 0000 00 00 00 00 00 00 00 00 00 00 a0 00 00 oo

>
ASM ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet Breakhccess COVERAGE COVICFILE DEFINE DIR Display Enter EVALuate EXIT FUNC Go INCLUDE KILL LogicAnalyze LOAD LOG MAP MODE Ostep PerformanceAnalyze Pstep RESET SAVE SCOPE SET

191 7% 701 4.37 KR

. 200h na1non S XRAM 71 R 23w 0 n2non 5mm 0190 RAM 119K RIT 119995 .7109°T PR 2 29K K3

. 4.24 1R2W 7 A7 0°00A0 PW R

.Run to cursor line ay 37 -4.11.6.1
7IPMA L7002 MORNNT 12X oY R F11 5y o 101 . Step one line - nnx 37w 7YX 02101 DR 77 1002
1907 DIRY NPIDNAW D00 DOINWR TR NIRT? 92111 NYINT DY W AR W Mav1 a1
2y yron 12 77wH 2205 ov 1700 DR X021 70 awY (307 N 7Y v ) Run to cursor line oy %17 o0

: R IPRAW 71ANT DR AP 120V SW SR posn
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Goto by yrv
cursor line

File FEdit View Project Flash f/ Debug Peripherals Tools SUCS Window Help

NEdd| s o | [P m m|EE @ oot Jas|@-|e oo e-|E-| A
FEO B+ ORBRELR- D-2-8-3- @8- %-
Registers 8 [ Disassembly
Regeor T 1z: mov 0, #50n Memory 1
E Regs C:0x010B 7850 MOV RO, #0x50
0 000 mov dptr, #200h Address: |d:0
C:0x010D 500200 MOV DPTR, $0x0200
n 000 6, #20h D:0x00: 00 00 00 00 00 00 00 OO0 0O 00 00 00 00 00 00 00
2 000 mov e, : :
croxoase  7Ez0 MOV e sonzs DiOx11: 00 00 00 00 0O 00 00 00 00 00 0 00 00 00 00 00
3 oo PR e - A 00 00 00 OO 00 0O OO 00 00 0O 00 00 00 00
" =00 < 00 00 00 0O 00 00 OO 00 00 0O 00 00 00 00
=] =00 00 00 00 OO 00 0O OO 00 00 0O 00 00 00 00
® 000 1 tarzast 60 00 00 00 00 0C 0O 00 00 0O 00 00 00 00
[ 000 1 org 0 ©0 00 00 00 00 0O 00 00 00 00 00 00 00 00
=5y . 00 00 00 OO 00 0O OO 00 00 0O 00 00 00 00
a 000 P 2 ljmp start 00 00 00 00 00 00 00 00 00 00 00 00 00 00
b 00 3 org 100h 00 00 00 00 00 0O 00 00 00 00 00 00 00 00
» 00 Lotart $0 00 00 00 00 00 0O 00 G0 00 00 00 00 00 00
sp_max 007 Start: mov a, 99 00 00 00 00 0O 00 90 00 00 99 00 00 00
dptr <0000 5 mov r0, #50h 00 00 00 00 00 00 00 00 00 00 00 00 00 00
PCs C:x0000 . 00 00 00 0O 00 00 OO 00 00 0O 00 00 00 00
states 0 6 mowv 17' #2Oh 00 00 00 OO 00 0O OO 00 00 0O 00 00 00 00
sec 0.00000000 Tagain: mov @r0,a 00 00 00 00 00 00 00 00 00 00 00 00 00 00
pow 000 P inc a 90 00 00 00 00 00 00 90 00 00 00 00 QO 0O
- 60 00 00 00 00 00 0O 00 00 0O 00 00 00 0O
9 inc x0 60 00 00 00 00 00 0O 00 00 0O 00 00 00 00
10 dinz r7,again 00 00 00 00 00 00 00 00 00 00 00 00 00 00
60 00 00 00 00 0C 0O 00 00 0O 00 00 00 00
11 ;T end of fill block --—— 00 00 00 00 00 00 00 00 00 00 00 00 00 Q0
0 0n 0n na 00 00 oo an nn oo an oo on an
mov r0,
/V 13 mov dptr, #200h |
.
]DO,'[ 14 mov r6,#20h
15 shoov: mov &, €ro 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
njju}: 16 movx @dptr,a 00 00 00 00 00 00 00 00 00 0O 00 00 0O 00 00
17 inc r0 00 00 00 00 00 00 0O 00 00 00 GO 00 0O 00 G0
- ) 00 00 00 00 00 00 0O 00 00 00 GO 00 0O 00 0
12 18 inc dpts EE R
19 djnz r6,shoov 00 00 00 00 99 00 00 00 00 0O 00 00 00 00 00
P - s 00 00 00 00 00 00 0O 00 00 00 G0 00 0O 00 0
sJmp 00 00 00 00 00 00 00 00 00 00 00 00 0O 00 00
21 end 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
P 60 00 00 00 00 00 0O 00 00 00 GO 00 0O 00 00
Erroject | = Registers < 00 00 00 00 90 00 00 €0 00 0O 00 00 00 00 00

00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 0O 00 00
00 00 00 00 00 00 00 00 00 00 00 00 0O 00 00
00 00 00 00 00 00 00 00 00 00 00 00 0O 00 00
00 90 00 00 00 00 00 00 00 0O 90 00 0O 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 0O 00 00
00 00 00 00 00 00 00 00 00 00 00 00 0O 00 00
00 00 00 00 00 00 00 00 00 00 00 00 0O 00 00
00 90 00 00 00 00 00 00 00 0O 90 00 0O 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 .00 0000 00 00 00 00 00 00 00 00 0000 o0

Command

Running with Code Size Limit: 2K
Load "E:\\My Documents\\vasz 117727® ninenoa\\axe 1177270 ©711F 20184\n1 - 1nenen\\f 2w\ \CODE\\CHAPTERS\ \Cbjects\ \targill®

. Goto cursor line 7 7MW2ARY M FIIN NPINNTY 2RI 3T 0 : 4.38 1K
: 7R27 a0 nx 2apn (Ctrl+F10 ) Goto cursor line nonox %y axon>

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NEd@ s wal | LAY | @ portiont VERe|@-lecs & @A data ;7 71R2 0 N2
o e 3 |5 R = A a-a-8-8- 9%
HEe wrou s oB@BEa@- 3 L] - OPD]?WI’ODJR’TI
Registers [ Disassembly
Regster ale 12: mov £0,#50n Memory 1
T Regs 59 :0x0108 7850 MoV RO, $0x50
Eeg_ﬁ_ 13: mov dper, $200h Address: [30 ‘
» ” el ) E:Gxﬂl(l]l) 900200 }{OVmDv : DPTR, #0x0200 0} N 00 00 00 00 00 00 G0 00
r0 o A 2 00 ciomni wov E&z?i}a‘xza AN 7I¥YI N°INT 00 00 00 09 00 09 00 00
3 000 S 00 00 00 00 00 00 GO 00

00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
08 09 OK 0B OC 0D OF OF
18 19 1a 1B 1C 1D 1E 1F
00 00 00 00 00 00 00 00
00 00 00 00 00 00 GO 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00

by xem : o . mamnaa P72, 12
270h : o0 1 wasn 6fh 71 50h nanon

7 Lo 2 1jmp start

NUSIDR) — P —— 3 org 100h TAIW 1IN KON
(R b 000 4start: mov a,#0 1fh O 17
. 20h %y CE—— 5 mov =0, $50h 731 0 2 97N

00T i 0000 6 mov r7,#20h 00 00 00 00 00 00 00 00
PCS 00108 . 60 00 00 08 00 00 00 00
i g :
dates 168 7again: mov @r0,a 00 00 00 08 00 00 00 00

00 00 00 00 00 00 00 0O
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 0O
00 00 00 00 00 00 GO 00
00 00 00 00 00 00 00 00

N sec 8 i
207 yaxa e
DX QXN djnz r7,again
jaRplélepbRhy s

mov r0,#50h
PRI TR R RTINS

mov dptr,#200h
mov r6,#20h

- end of fill block ---
Ablalal7h]

X:0v0ON3E0: 0000 000000 0000 00 00 00 00 00 00 00 a0

hri'aabain] 15 shoov: mov a,@r0
ie movx @dptr,a 00 00 00 00 00 90 00 00 00
kit oat 17 inc 0 00 00 00 00 00 00 00 90 00
18 inc dptr 00 00 00 00 00 90 00 00 00
N - 00 00 00 00 00 90 00 00 00
19 djnz ré, shoov 00 00 00 00 00 00 00 00 00
20 simp § 00 00 00 00 00 90 00 00 00
00 00 00 00 00 90 00 00 00
21 end 00 00 00 00 00 90 00 00 00
22 00 00 00 00 00 90 00 90 00
00 00 00 00 00 90 00 00 00
Hrroject | SRegisters < X:0x000230: 00 00 00 00 00 00 00 00 09 00 00 00 90 00 90 00
X:0x000230: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Command X:0x0002C0: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Running with Code Size Limit: 2K X: 000020
Load "E:\\My Documents\\paxz 1177770 ninznen\\as? 1177970 9117 20194\n1 7 1nenenk\Fr 154 \CODEV\CHAPTERS\ \Objects\ \tazrgilln X:0x0002E0: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
X: 0x0002F
X:0X000300: 00 00 00 00 00 00 00 00 09 00 00 00 90 00 00 00
00 00 00 00 00 0O 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 90 00 00 0O
00 G0 00 00 00 0O 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00

. 12 77 7v 012107 NXOA2 22700°0M N1 Axn - 4.39 R
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Break point - 799w n7p: oy 397 4.11.6.2
L2212 7P 7 21727 DI MRYN RO MWD YOAN NAI0INAW oD 933w NI AW KO 770w NP3
T DR 920¥7 QY 101 7RY NTIPI 22D 701 7AW 7w 107 070 L( C nowa ohanwn oy IR) 0200°302

:X277 70720 DR 92p11 F9 5y vy mxnn

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

=2=K-J @l | | U | B pertio it & eco @ | B
o arrul | |onasa @O @ -
Registers ® E Disassembly
Regiter o To: 33nz =€, shoov Memory 1
= Regs Ci0x0L1E DEFA DJINZ RE, SHOOV (Ci0ll2)
o . 20 simp S Address: [d0
1 00 C:0x0118  80FE SoME coLs 00 00 00 00 0O 00 00 00 00 G0 00 00 00 00
C:ox0l1A 00 wop
2 00 00 00 00 00 OO 00 00 00 00 00 00 00 00 0O
5 000 c:ox0112 00 wop
Cioxe o 00 00 00 00 00 00 99 00 00 99 00 00 09 00
r4 00 < 00 00 00 00 00 00 00 00 00 00 00 00 00 00
™ 000 00 00 00 00 OO OO 00 00 00 00 00 00 00 0O
rS 000 1] tar2ast 01 02 03 04 05 06 07 08 08 0A 0B OC OD OF
izl 00 2 l]mp start 11 12 13 14 15 16 17 18 15 1A 1B 1C 1D 1E
- Sys ~C 00 00 00 00 00 00 00 00 00 00 00 00 00 00
a 000 3 org 100h 07 00 00 00 00 00 00 00 00 00 GO 00 0O 00
b 00 4start: mov 00 00 00 00 00 00 00 00 00 00 00 00 00 00
£ 007 00 00 00 00 OO 0O 00 00 00 00 00 00 00 0O
sp_max 07 mowv 00 00 00 00 00 00 90 00 00 90 00 0O 09 00
dotr 00000 mov 00 00 00 00 00 00 00 00 00 00 00 00 00 00
FCs C:0x0000 mov 00 00 00 00 OO OO 00 00 00 00 00 00 00 0O
states 0 00 00 00 00 OO OO 00 00 00 00 00 00 00 0O
sec 0.00000000 inc 00 00 00 00 OO 0O 00 00 00 00 00 00 00 0O
C— 000 inc r0 00 00 00 00 00 00 00 00 00 00 00 00 00 00
. 00 00 00 00 00 00 00 00 00 00 00 00 00 00
djnz r7,again 00 00 00 00 00 00 00 00 00 00 00 00 00 00
end of fill block ——— 00 00 00 00 00 00 00 00 00 00 00 00 00 00
o =n1 00 00 00 00 OO 00 00 00 00 00 00 00 00 00
mov r0,#50h 01 02 03 01 05 06 07 08 op oE
mov dptr, #200h hO1-ovAn- 10 11 17 13 14 15 16 inar
mov ré6,#20h Memory 2
oy 0°1non mov &, @ro Adhess: [2000
movx @dptr,a

X:0x000200: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

nN j::yj inc ru 00 00 00 00 00 00 00 00 00 00 00 0O 00 OO0 00 00

f inc dptr 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

ox%m g djnz £é,shoov 99 56 99 90 05 00 69 09 60 06 00 66 00 90 00 00
sjmp $ 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

,1? Fg 5 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
faXiplalpla) v end P R

90 00 00 90 00 00 00 00 00 00 00 00 00 90 00 00
00 00 00 00 00 00 00 00 G0 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
90 00 00 90 00 00 99 00 00 90 00 00 00 90 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 GO0 00 00 00 00 90 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
¥-AvNOARAR- AN OO AR AA 06 AR AA OO AN AA AN AA AR AN OO A

%Y DTPl =
jnienlyghia)iolaly Ry S

DY [Fr e mmmeaNasr 1R e 211R 201800 nIan\AE s\ \CODE\ CHAPTERS\\ OB et Eaxg 11"

XY NP 1 4.40 1R

: F5 wpn v 3% Run 1 v>9n2 Debug %y 7xom% 70 5y no1ownn nX yol

E:\My Documents\0aN3 [I/'0 NININWANING 1110 D11 2018\ NININWAN DM CODE\CHARTERS\targil1 uvproj - Vision
File Edit View Project Flash |Debug  Peripherals Tools SVCS Window Help

L @ | @) starstop Debug session aans | 1o nit vae@]eos e @]
- () Energy Messurement without Debug
FEBO aeo o -
Registers & Resetcu
Regeer Value R = Memory 1
= = J—
" n |© s Address: [a:0
) B
n oo | B step G 00 00 00 00 00 90 00 GO 00 00
2 G0 T step Over Fo 00 00 00 00 00 90 0O 00 00 00
3 000 | - 00 00 00 00 00 00 00 00 00 00
] 00 00 00 00 00 00 00 00 00 00 00
L] =00 “{} RuntoCursorline ctri=F10 00 00 00 00 00 00 00 00 00 00
© 000 % Show Next Statement 03 04 05 06 07 98 05 OA 03 OC
7 000 15 14 15 16 17 18 15 1a 15 1C
=5 Breskpoints cti-s 00 00 00 00 00 00 00 00 00 0O
a 00 @ Insert/Remove Breakpoint 2 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00
® 607 | O Enable/Disable Breakpoint ko | 90 00 00 00 00 90 90 00 00 00
s0_max 007 | Disable All Breakpoints in current Target v 00 00 00 00 00 00 00 00 00 00
dptr 00000 )
ol Cocooo | €% Kl AN Breakpoints in Current Target cnsshittery |V g o0
states 0 00 00 00 00 00 00 00 00 00 00
05 support »
0.0000000 e 00 09 90 00 00 90 00 00 90 00
= paw 000 Exccution Profiing 5 00 00 00 00 00 00 00 00 00 0O
. 00 00 00 00 00 00 00 00 00 0O
Memory hiap. gain 00 00 00 00 00 00 00 00 00 00
Inling Assembly... block ——— 00 00 00 00 00 90 00 00 00 0O
Function Editar (Open Ini Filel.. oh 000900 60 00 90 00 00 09 09
f 03 04 05 06 07 0% 08 OR 03 OC
e — 4200h DO1:aven: 10 11 12 1R 14 18 16 17 18 16 18 1R IC
Iz mov T6,#20h Memory 2
15 mov a,@r0 Adress: [200h
i® mov @dptr, @ X:0x000200: 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00
17 inc 0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
18 inc dptr 00 90 00 00 90 00 00 00 00 00 09 00 00 03 40
. - 00 00 00 00 00 00 00 00 00 00 00 00 GO 00 00
» L9 djnz ré&,shoov 00 00 00 00 00 00 00 00 00 00 G0 00 00 00 00
20 simp $ 00 00 00 00 00 0O 00 00 00 0O 00 0O 00 00 00
21 d 00 G0 00 00 00 00 0 00 0O 00 00 00 00 60 00
en 00 00 00 00 00 00 0O 00 00 00 00 00 00 Q0 00
22 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
dJ D 00 00 00 00 00 00 OO OO 00 OO 00 00 00 00 00

Run y Debug narya 7%y np1 7Y n71onn nXNa 0 4.41 R
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File Edit View Project Peripherals

REETEIREY Y [«
wEo wroul | dR=

Flash  Debug

Tools  SVCS  Window  Help

P | JE | B periomit

SeR-E0-3-8-03- 8]0

Jae|l@-leocs -

17°2WT DTIPI OV 7w DAY A% N°10N0

=

Registers =g Dvsass:mbl‘/
Regster Vaue djnz c6, sho Memory 1
o . wiie o omE s, e
C —— o fodes
ioxotie  som sae | cions
n 000 o e 00 00 00 00 00 20 00 00 00 00 00 00 00 00 00
2 000 00 00 00 00 G0 00 00 00 00 00 00 00 6O 00 00
2 s 0o Nop
v o — 00 09 00 00 00 00 00 00 00 00 00 90 00 00 00
A 000 00 00 00 00 00 00 00 00 00 00 00 00 0O 00 00
00 00 00 00 00 00 00 00 00 00 00 00 0O 00 00
5 5 5 01 02 03 04 05 06 07 08 09 OA 0B OC OD OF OF
i [aknlvlel> ity Rrh iyl ijmkin 11 12 13 12 15 16 17 18 18 1A 18 1C 1D 1E 1F
8y 00 00 00 G0 00 00 00 00 00 00 00 90 00 00 00
n'ﬂp]nb %992 DAY nY 07 01 02 00 00 00 00 00 00 00 00 00 0O 00 00
00 00 00 00 00 00 00 00 00 00 00 00 0O 00 00
00 00 00 00 G0 00 00 00 00 00 00 G0 0O 00 00
9 59
hmk=l7a] D'HPJ TV IO AR 00 00 00 00 00 00 00 00 90 0O 00 90 00 00 09
00 00 00 00 00 00 00 00 00 00 00 00 0O 00 00
Sain: 00 00 00 00 00 00 00 00 00 00 00 00 0O 00 00
Tagain: mov. @r0,a 00 00 00 00 00 00 00 00 00 00 00 00 0O 00 00
8 inc 00 00 00 00 00 00 00 00 00 0G 00 00 0G 00 00
9 inc r0 00 09 00 00 00 20 00 00 90 0O 00 90 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 0O 00 00
10 djnz r7,again 00 00 00 00 00 00 00 00 00 00 00 00 0O 00 00
11;---— end of fill block ——— 00 00 00 00 00 00 00 00 00 00 00 00 0O 00 00
00 00 00 00 G0 00 00 00 00 00 00 00 0O 00 00
12 mov r0,#50h 01 02 03 04 05 06 07 08 03 OA 0B 9C 0D OF OF
13y mov dptr,#200h 1397 1% 14 1% 1617 98 15 13 R 1c in i o
14 mov ré6,#20h
’
15 shoov: mov a,@r0
e movx edptr,a 0 01 00 00 00 00 00 00 00 00 00 00 00 00 00 00
%Y 17 inc r0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
18 inc dptr 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
. - 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 00 00
—> .
L 19 djnz ré6,shoov 00 00 90 00 00 90 00 00 00 00 00 00 00 00 00 00
20 simp 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Al 21 a 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
en 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
22 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
a————— | 00 00 90 00 00 90 00 00 00 00 00 00 00 00 00 00
Erroject | = Registers 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Command 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Running with Cods Size Limit: 2K 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Load "E:\\My Documents\\pawz 1177770 ninwnam\\ast 1177270 9118 2018\\n1 - 1nenan\\f" 1\\CODE\\CHAETERS\\Objects\ \targill” 00 00 90 00 00 90 00 00 09 00 00 09 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 0O 00 00 00 00 00
00 00 90 00 00 90 00 00 09 00 00 09 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
X:0vnon3sn: 00 00 00 00 00 00 00 00 00 00 00 00 00 0o 00 00

22PN

SONWRD DYDY NTIPI QY AX0a

4.42 rx

Run 5y 72 anx1Debug 2 W F5 %y yrb1 2w : 721w oyd ax0n

File Edit View Project Flash Debug Feripherals Tools SVCS Window Help
NESE@| ¥ | | L% S| B pertioit Va®| @-leco @@
o wrruv/dpesa @ 8- - @] -
Registers 2 B Disassembly
— o o a3nz ¢, shoov Memory 1
T e c:0x0116  DEFA  DONZ RE, SHOOV (C:0112)
= e 2 e [0
: s0FE sme  c:olls
il B0 b o 00 00 1F 00 00 00 00 00 00 00
el (2% 00 00 00 00 00 06 00 00 00 00
00 NP
3 &0 hos et 99 00 99 00 99 90 99 00 90 90
o B0 00 00 00 00 00 00 00 00 00 00
5 00 00 00 00 00 00 00 00 00 00 00
6 0t 04 0S5 06 07 08 0S OA OB OC OD
7 B0 Tjmp start 14 15 16 17 18 15 1a 1B 1C 1D
=Sy 00 00 00 00 00 00 00 0O 00 00
org 100h 00 00 00 00 00 00 00 00 00 00
start: mov a,#0 00 00 00 00 00 00 00 00 00 00
w o0 5 #s50m 00 00 00 00 00 00 00 00 00 00
+gp_max 07 mov. U, 2°1901 2 12y 00 00 00 00 00 00 00 00 00 00
dptr 0x0202 mov r7,#20h 00 00 00 00 0O 00 00 GO 00 00
PC C0116 o . d50h 00 00 00 00 00 00 00 00 00 00
saes s again: mov @r0,= 1d: RN 00 00 99 00 00 00 G0 G0 00 00
sec 000000000 inc 00 00 00 00 00 00 00 00 00 00
- 0:01 inc r0 n1:1n35 D:Slh 00 00 1F 00 00 GO 00 00 00 90
00 00 00 00 G0 00 00 GO 00 00
djnz r7,again 20112 00 00 00 00 00 00 00 00 00 00
j———— end of fill block ——— 270p 2011200 0000 00 00 00 00 00 00 00 00
0,%50n 00 00 00 00 00 06 00 00 00 00
mov. Tl XRAM Dal:oxs0: 00 fo1foz 03 04 05 06 97 03 0% A 0B OC 0D
mov dptr,#200h hotoovan- voli1 |12 13 ve 1= 16 17 1m 1e 1a 1R acon
mov r6,#20h Memory 2
shoov: mov a,@ro0 Address: [k
movx @dptr, s [X:0x000200: 00 01 00 00 00 00 00 00 00 00 00 00 00 00 00 00
inc 0 00 00 00 00 G0 00 00 00 00 00 00 00 00 00
inc dptr 00 00 00 00 00 00 00 00 00 00 00 00 00 00
X - 00 00 00 00 00 00 00 00 00 00 00 00 00 00
djnz ré, shoov 00 00 00 00 00 60 00 00 0O 00 00 06 0O 00
simp $ 00 00 0G 00 00 00 00 99 00 00 00 00 GO 00
a 00 00 00 00 00 00 00 00 00 00 00 00 00 00
en 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00
ﬂ4| 90 90 00 00 90 00 00 99 00 00 99 00 00 00
Eeroject | _Reg\slevs 00 00 00 00 90 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00
Command 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Running with Code Size Limit: 2K 00 00 00 00 00 00 00 00 00 00 00 00 00 00
Loa \My Documents\\vast 1177270 ninznem\\axe 1777270 o1 2018\\n1- nenEn\\ee 1w\ \CODEN\CHAPTERS\\Ob3 ects\ \tazgilln 90 90 00 00 90 00 00 99 00 00 09 00 G0 90
00 99 00 00 99 00 00 99 00 00 09 00 GO 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00
90 90 00 00 90 00 00 99 00 00 99 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00
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77°2WN DTIPI DR V21 .90 TY NPIDWNT DR PO 7702w NI DR PN, 772w DTIPI AwW 72 1320 InRD

.09 77°2w DT PW 1IN 12000 . F9 Yy axon o7 Sy

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NEda@ » aa [«=|p P | 5 E A2 U] 9 persomt e a- IEEE
RO WP /DR sEe R 8- 2-8- 3 @8- -
Registers 2 E Disassembly
o o ajnz r6, shoov Memory 1
e Ejc:ox0ll6  DEFA DNz R, SHOOV (C:0112)
- 201 simp § Address: [d0
0 51
c:ox01ls  SOFE soe c:olls
fal 00 D:0x00: 51 00 00 00 00 00 20 00 00 00 00 OO 0O 00 00 00
c:oxolla 00 NP
2 0x00 00 00 00 00 00 00 00 00 OO OO 00 0O 0O 00 00 00
croxollz 00 wop
A 000 oo 9 —— 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O
E 000 < 00 00 00 00 00 00 00 00 OO 00 00 GO 00 00 00 00
5 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O
L) tar2ast 00 01 02 03 0¢ 05 06 07 08 08 OA OB OC OD OE OF
7 000 2 l]mp start 10 11 12 13 14 15 16 17 18 18 1A 1B 1C 1D 1E 1F
= Sys 3 100h 00 00 00 00 00 00 00 00 GO 00 00 0O 00 00 00 00
= oo | org 00 07 01 02 00 00 00 00 00 00 00 00 00 00 00 0O
b [ dstart: mov a,$0 00 00 00 00 00 00 00 00 00 00 00 00 0O
» 07 5 -0, $50h 00 00 00 00 00 00 00 00 0O 0O 00 00 00
sp_max 007 mev i, 00 00 00 00 00 00 00 00 00 00 00 00 00
Gt 00201 6 mov r7,#20h 99 00 00 00 00 00 09 00 00 00 00 9O 00
FCs CO0116 . ) 00 00 00 00 00 00 00 00 00 00 00 00 0O
sates 175 7again: mov: @ro, o 00 00 00 00 00 0O 00 00 00 0 G0 00 0O
sec 000000000 8 inc a 00 00 00 00 00 00 00 00 00 00 00 00 00
psw 00 9 inc ro0 00 00 00 20 00 00 00 00 OO 00 00 0C 00
X . . 99 00 00 00 00 G0 09 00 00 00 00 0O 0O
10 djnz r7,again 00 00 00 00 00 00 00 00 00 00 00 OO 00
11;-——— end of fill block ——— 00 00 00 00 00 00 00 00 00 00 00 00 0O
- 60 00 00 00 00 00 00 00 00 00 00 00 0O
12 mov 0, #50h 93 04 05 06 07 08 0% OA 0B OC OD OE OF
13 mov dptr, #200h 1314 15 16 17 1R 19 13 1A IC D IF IE
14 mov r6,#20h
15 shoov: mov a,@r0
16 movz edptr, 5o 66 35 56 99 56 50 95 66 30 66 9 56 00
17 inc r0 00 00 00 00 00 00 00 00 00 00 00 00 00 00
N7 T?“Dy: 18 inc dptr 00 00 0 00 00 00 00 00 00 0O 00 00 0O 0O
| A - 00 00 00 GG 00 00 GO 00 0C 00 00 00 0O 00
19 djnz 16, shoov 00 00 90 09 90 00 00 90 69 00 99 60 00 G0
. F9 ay mvawn 20 e s R
00 00 00 00 00 00 00 00 00 00 00 00 00 00
21 end

00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 90 00 00 09
00 00 00 00 00 00 00 90 00 00 90 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 0O 00 00 00 00 00 00 00 00 00 00

VIR TR0 I s
aprm1 [ e

00 00 00 00 00 00 00 90 00 00 90 00 0O 99
00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 90 00 00 09
00 00 00 00 00 00 00 90 00 00 90 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 0O 00 00 00 00 00 00 00 00 00 00
-AennARAD- AO_AA A AA AR AR AN OA AR AA OO AR OA OO

4.44 X

Running with Code Size Limit: 2K
Load "E:\\My Documents\\D1x? 11*2°0 N1nznea\\1x? 11777°0 07117 2018\\n1°1n7non\\r 1x\\CODE\\CHAPTER3\\Objects\\Targill™

. FODy nwpn s By 7702w nTp1 v

: 92p1 Run %y 72 7mx) Debug v 21w 23 3% F5 wpn nItya niona nR vl

File Edit View Project Flash Debug Peripherals Tools S$VCS Window Help

Ned @ : oa| |e=|pm | 2 15| B perionit EEIICE o & I
HES oo v DRBEad- 02 -8 @ @ %
Registers 3 E Disassembly
T 1ot dinz re,snoov Memory 1
T reg c:0x0116  DEFA DaNz R6, SHOOV (C:0112)
o = 20: simp § Address: [d.0
- r~ c:ox0118  8OFE saup c:o118 R TR T
c:ox01la 00 NOP
2 000 non e 00 00 00 00 00 00 00
a 000 Cr0x011 o0 Hoe 00 00 00 00 00 00 00
r4 D00 < 00 00 00 00 00 00 99
5 0:00 00 00 00 00 00 00 00
3 0:20 1 tar2ast 09 O 0B OC 0D OF OF
. Sy!ﬂ 000 2 13mp start 19 1a 1B 1C 1D 1E 1F
o | 3 org 100h 00 00 00 00 00 00 00
b 000 4start: mov a,#0 00 00 00 00 00 00 00
w 007 5 mov 0, #50n 00 00 00 00 00 00 00
sp_max 007 Yy 00 00 00 00 00 00 00
3 16 6 mov r7,#20h TIRND NM2N0A PW»: 00 00 00 00 06 00 00
o . 00 00 00 00 00 00 00
states 17 ;a*am' mov @r0,a 50h n2ynon data 11 00 00 00 00 00 00 00
sec 0.00000000 inc a ' 00 00 00 00 00 00 00
psw 000 s inc 0 90 00 00 00 00 00 99
. . 90 00 00 00 00 00 99
10 djnz r7,again ‘7 Pﬂmﬂ 6fh 7371 00 00 00 00 0O 00 00
11 ; end of fill block —-—-— 99 60 00 80 00 00 00
f mans? XRAM 3 50 0o 05 oa 50 06
12 mov x0,#50h 0% CA 0B OC 0D CE OF
13 mov dptr,$200h 20fh 7v 200h 1413 1m0 naE ir
14 mov ré,#20h %
15 shcov: mov a,@r0 OARNT2 B
le movx Q@dptr,a
17 inc r0
18 inc dptr
19 djnz r6,shoov
20 simp $
2L end
22

e — |
rroec | Eregister <

Command

Running with Code Size Limit: 2K
Load "E:\\My Documents\\DIx? 11F*2°0D Ninznom\\ax? 1177270 011 2015\\n1° 107non\\7* \\CODE\\CHAPTER3\\ObJects\\targill"

J1°12I07 O1°02 20 AT 1271 2¥1 1 4.45 X
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C51 nowa nmadIn narndi pVvision 4.12
0{7'N9 NN'MO IND X'N VP'NON NN .*7aN0K NOW DY NTIAW? NNIT C NOWA N1DINN DY NTIAVN
NNI'0 N1 YAIZ7W 1 *72N0K YAl 11AY 1) X' VRP'1N97 NnnodNl C NOYwA NdINN N2 .*7anoxXa
17 X271 0y 10 77 anannn yalp amd .4.8.2.6 Tv 4.8.2.1 0'D'wo 7y ITN7 N1 . yalzn DW.C

ledl.c nwa

VP'NBYT 191X NDINN NAND 4.12.1
AP Npmn 7w P1.6 7 77 102'nw N1 11NIX .0j7'N97 1190101 INWIY N'DINN DX IR AN KN
oxI 277N T P16 7 0 x'xnn ox . P1.6 27X T2 0T nhannn nTiNenl 07 3 nTIARA N7apn 170

RN 1 RN

File Edit View Projet Flash Debug Peripherals Tools SVCS  Window Help

5dadl B9 p £ iE | & portionit JR¢Q-le o @ B-A
@Iﬂlﬁl@‘ ‘ﬂ‘TavgetW v}:\‘é @m@
Project +a ] ledtc
=% Project: cExcersizes 1 #include "REG51F380.h"
s Tan sbi =P1%6: // _.E—:&\
B Tt - i F B .ONINDT 1P DY OTIN0AT BV MV 1AW N0 YA YW a5
545 Source Group 1 e
0 ke f7o1c delaw(long delayTioe) — P1.6 9312 xx»1 X3M LED x1p»w SFR 7177183 072 5w 77737
g lomom > . long ow°un T nYapna delay owa mXpD YW A7TAT
T for(x=0:x
3 —_ —> . long 019°v» X aW2 7INWH DTN
18030 s - .omyodelayTime mnxy 5y nnna for nxow
, 2 i i —> . main NWKIT IR N7
e | _ |
jnx 13 P1MDOUT Sl — soted ro =0 PILE o

NR 122noW - e peek petdoups —— —> . int 01D MINwH NI
15 0;i<10;

ppm 16 7 N .push pull oy v%53 P1.6 p777 ny>ap
i Vi e .20 WOR

P9y 1w = N  _’ S
ledl.c awa 20 delay(250000): \ .omyo 10 nyxanni for N1,
NN 197X 2 waie (1)) \\ AR
ey =t J1YP192 25000 T7va nrehwn delay mepas? axep
\ T9m 2%
JEPN95 25000 7w nvows delay epnn? A

.0myo 10 17 2w 2a1nan? C nowa ndIN : 4.46 1'X

(~rx7'9n1p) nan 4.12.2

.n'x'7'9n||71 NIYL |'RY 'XINQ |AIND NNT . 57y 1 0'9'won NX Y¥I7 W' KaN I'K2
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a7
I 2

\ /

we e wg;/pmm cn e peugnet Tesk SYCs inaaw e

[+=|®

Y-V

i | | Targett

=8

1
ME B2 ¢ 2

15| B port 1o nit

Mae | a-|e

ce 3]

3
4void delay(long delayTime)

54
& long x;

7 for(x=0;z<delayTime;

83

a

10 void main()
114

12 inc i:
13
12
15
16
17
18
19
20
21 3

22 while (1)
233

24

7/ 1ed

100) 2

x++) 2

/f connected to l=d P1.€
7/ weak pull-ups

oN
"

/7 1ed OFF
yi

IR S 7Y 1 0°9°w0n ¥1¥°2 NN
— MNP PRI 77°22 — 21W0 NKX

lelaRabivziahl
/

nX 9ap1

il projec[ @ socrs | {F runc iy 1emo ]

Build Output

2 IDINA DR PO 070
d %y yno% w° debug

Rebuild targetc 'Target 1'
compiling ledl.c...
linking...

. ©°n2 154 o90- M — N10Nn

".\Objects\cExcersizes" - 0 Error(s), 0 Warning(s).

Build Time Elapsed: 00:00:01

(n'x7'on1p) nnn : 4.47 2R

axn 4.12.3

. debug n n"DIN7 Navar d 0 7y yn'n

Y SRS 0 00 1160 a0 110 O 1 a1 1 A P s e v < pvon
Fie Edib View Project Flash Debug Peripherai Tools SVCS Window Help
) o ol | YR | i i 2| @ porioinit VA ®»|@Q- e oo @-|@-] N
B EL @ ™00 0] @ | B s A me @ e e W
Reglsters » E Disasiembly
e TVt E¥cioxoooa  ozonem  Latip Cronen
g %0003 00 Hop
5l Rage ¢ 1 00 HOP
0 000 - o .
N 00 : o
B o0 ciomoous 00 or
° 00 cioxo00r 00 or
‘. 000 <
" 000
3 000 L) tearc
r 000 14 de "REGS1F380.h"
1 Syn 2 abit LED=P1%&; /7 P16 LED
. 000 3
b 000 4 void delay(long delayTime)
007 5
o o1 ¢ long x
dptr 0000 7 for(x=0px<delayTime;x++);
PC s C0:0000 o)
slates [ "
oo 0.00000000 10 void main()
- paw 00 11 ¢
12 ane 4
DS 13 PLOOUT = 0xi0;  // connected to led B¢
14 xR - oxdoy weak pull-ups
18 for(im0picio;iet)
1€ {
17 LED=07 // led ON
18 delay(aso
19 LED=1; OFF¥
20 delay (250
21 )
22 wnile (1)s
23)
24
N f— | (]
[ praject | B Ragisters <
Command
' With Code Size Limit:
E1\\My Documenca\\oax 1167770 11nTnEMANIKY 111910 ©11@ 20181\ 1 1nEREN\\pt IWANCODE\\CHAPTERS\\Ob3ects\\ cExcezaizes"

Ws 1, ‘LED

ASH ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet Breakhccess COVERAGE COVIOFILE DEFINE DIR Display Enter EVALuate EXIT FUNC Go INCLUDE KILL LogicAnalysze LOAD LOG MAP MC

. debug n Jon 4.48 X
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Run to cursor

17N NNO1 170 DY

"
5

3 | E] Build Output Window

Error List Window

% R Findin Files Window

T Step one line — F11 n 7nn nxdnn NIMMWOR 751 wnnwn 2211 8D D2

.M NIl line

MIZ NN NIXYY 12 770 NNl 0w P1.6 oy N1 nn NIXYY 0N 1INIXR 1T N1dINA

DINN Y 0nnwn NIk 17 ©wornw watch

dae@-jecs @@

. watch 1on nPnob 09077 2
T~ 5xnwnpmoonoah .1
N\aRan nbea By Py 2

watch [17n nno1 1x : 4.49 WI'x

Watch Windows [n07 nnoiw mwnn 0"M5N1 IxELMA9NA View 7y 120y oy YIN7? X'n NNR T

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

.watch 1 2y yIn%77 nnoaw qonn v"MoN |I7Nl

AI'RAY N7en v ¥Iin%7 X0 noon T

: 2 DKM 771w Jonn

Ed@| B9 c|es|p | = | B portiomt JAe@ e coe-|@N
BEHO BP0 DRBERE-O0-2-8- 3 8%
Registers # B Disassem| bly
Regater Valoe Bic:oxouoo  oc20se8  Lowp C:0888
R C:0x0003 00 OB
= :
" ©0 ciomooos o OB
" ®0 ciomooos o OB
2 ®0 C:0%0006 00 OB
a ®0 C:0%0007 00 OB
“ 00 <[
5 B00
rS B00
7 )
S5 £D
a )
b 00 4void delay(long delayTime)
w 07 5 Watch 1 ]
sp_max Gl 6 long x; Name Value Type
dotr 0000 7 for(w=0;medelayTime;wss); i
s 00000 o <Enter expression»
states 0 9
sec 000000000 10 vo1d main()
- pew ) 11
12 int i;
PP 13| pipour = oxdo; connected to led P1.6
= ox40 weak pull-ups
++
9 )
Q20V0 QY O*nyd PRl
< | v
[lFroject | ERegisters <
Comman d
Running with Code Size Limit: 2K
Load "E:\\My Documents\\pax% n\\ax 220 D1p 2018\\n1+ 1menon\\r* 1\\CODE\\CHAPTER3\\Cbjects\\cExcersizes
WS 1, “LED

170

watch qon: 4.50 'K
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File Edit View Project Flash Debug Peripherals

Tools  SVCS Window Help

: Nan Jonn NX 737 LED

MUY 1NNY7

Sdd| YIS, EE | @ portio_mit VRe|a-jlec s e-|E-| A
BEHO|IBTO vy D@pBERE- 028 0 @ %
Registers 0 [ Disassembly
[Regse  [vae |[croxooss  oooses  fowe  Geoses
T rem Ciom0003 00 NoP
) 000 CEOKOOOG :1] NOP
2 000 : :
: powwer 0w
L =00 <
) 00
® 000 L] ledtc
7 =00 1 #in EG51F380.h"
= Sys. 2 sbit LED=P1"é&; Pl.& LED
a 000 3
b 00 4 void delay(long delayTime)
® 07 5 CHE) 8
;l;ﬂsx &;‘non 6 long x: Mame. Value Tpe
r 7 for (x=0; x<delayTimesxit) ;
PC ¢ C:00000 et 7 LED o bit
dates 0 5 <Enter expreom
56C 0.00000000 10 void main()
#- psw =00 11
12 ne i
D5 13 eumoor o ed o led P1.6
11 weak pull-ups
15
16
& : LED mnwnn
12
S ’ ED i
2 .10°2 NI 71NWwnNa 019°Y
21

S0 Yway Twn

< | »

ielProject | EiRegisters <

Command

Running with Code Size Limit
Load "E:\\My Documents\\vaw:
Ws 1, ‘LED

3

1177270 ninznEA\\as? 1177270 D17 2016\\n1 1 1nenEA\\pt 2\\CODE\\CHAPTER3\\Object s\ \cExcersizas”

WATCH anona 9on LED ninwnin : 4.51 X
. Enter expression 7y 21w 27190 R0 T 7 09011 DINWN 9'0INYT N1

.0my9 10 (110 ) OFF 7 ON 2 nanwn LED n 7@ DIMNY NIRY7I NDINN DX YON7 N2 1'WDy

NNy NN v avoin 4.13

 0'N2N DA7WUN IR Y¥A7 W' N2y NNyn 9'oing *m

File Edit View Project Fiash Debug Peripherals Tools SVCS Window Help

S dd B9 p | | @ Portiomit VR Q-le o s e @A
S @ | H] Targets I EX) SN
Project - "
B4 Project: cExcersizes 1% DN2T031 ©7IWDI19A 7D NIIATA FAIRa REGSIF380 In130 FAIR NN 2170 “renmipz atiman

O 43 Target 1 29 P13 n1aimm T

= Source Group 1 3// - a -
4veid delay(leng delayTime)
0 tedic A

long x;

6
7 for(x=0;u<delayTime:xit):
£

N
79y oopopn
configuration

Py —
10 void main()

nr@sIn ntazimn --—--

20 delay (2500
21 )

22 wnile (1): nisIn 1vw ANzI?
233

24

Configuration — na1¥xnin Jon? "ayvn @ 4.52 WX

: N2 onn NX 7311 configuration 0 7y nppn
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File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

15 W@ EREIEEIL \

| 2 portionit FEEE R EEoR =N
& @ 0] e EEIN
Project + 8 ] ledi.c
7% Project cExcersizes DN2TN31 07IUDIITN 7y NIINTA FAIRA REGSIF3L0  NIaA FAIR ME 21237 727U8mIRT Aman
£ 5 Target 1 ®TR3 M2 Ten
=+ Source Group 1 31/ ; ¥R119 oo
4void delay(long delayTime)
1) ledic M
€ long x:
7 for (z=0;x<delayTime;x++)
81
9// ====  nimxIn nUI3IMn ----- Configuration b4
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