O»TID"HY 790501 MM 1NN ND SNV NI*TN
2024 779N DIAN 01NN TN TN TIUN
711911 ONWD HND

PRADIN NN 922¥NY PPN
9NN JHaIY

@my3n N3 DIPAY C8051F380 992197512 INNDI)

,DNNYNM DXVINA MNY ,0»HNO DX IMIND 09371 NN PN SV D»NNON DXDIINI MTNN NNYY 17002
. 8051 9pan Yy vvY1anN Silicon Labs NNownn C8051F380 P21 DYANMN MY THDNI DONMM JNANN MONY

.DMINN DYITIND D) DHINNND T MNNDN TN 0PN . Keil uVision 17700 ONMIN MNNDNN 97T

:DINAN DPIOD DY PASND ¥ ,0NNYN DY DXDIDVLI DINN MY JNND NTDNX INN DY NPNIY
#include "compiler defs.h"
#include "C8051F380 defs.h"
ST2AYNN DINNRD IMXPN

void Init Device (void) ;

PON MNP Y NNND NONX PN ITH DY APY watchdog™ 10922 DY MIND DINNND MDD NN NI TN PN
. Init_Device 18P192 T/pN vIDIHN

ADIX WNND IN VY PNNND TNN PRI MNP DMWY DNMYHIINI MWD NPSPNAY NNND W

void delay ms(unsigned int ms);

void delay us(unsigned int us);
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(022993 *019°V) Data Types
Name Description N Size  |Range
bit One Bit 1792 VI Ibit |Otol
char
or Character or small integer. VM1 IN T2 N 1 byte |—128to 127
S8
unsigned char
or Unsigned small integer YD XYY TN VM3 1 byte |0 to 255
U8
int
or Integer oYY 19010 2 bytes | -32768 to 32767
S16
unsigned int
or Unsigned integer 12°D N9Y DHY 1901 2 bytes | 0 to 65535
ul6
long
or 32-bit integer TIIN DOV 19010 4 bytes | —2147483648 to 2147483647
S32
unsigned long
or 32-bit Unsigned integer YO0 XYY TIIN DY 7900 | 4 bytes |0 to 4294967295
U32
float ) ) +/— 1.175494E-38 to
Floating point number YWNN 90N 4 bytes
+/—3.402823E+38
sbit Special Bit TAYN VA 1 bit Oto1
sfr Special Function Registers T0YN M2 1 byte |0 to 255
16 bits special Function
sfr16 TNYH 9190 M2 2 bytes | 0 to 65535

Registers

unsigned char a;

int b, c;

sfr P1=0x90;

sbit P1-7

3 Tymya qunn

P1™7;
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Name Description Example
data places the variable in directly unsigned int data dnum;
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 cnum=0xAA;
memory

* _at_ — places the variable in absolute address.

(97101 - 012 N’NIN) Preprocessor-directives

Description

Syntax

Example

macro definitions

#define identifier replacement

#define LED P 1 7

identifier - nmn

; replacement - Ynn

(2299V99I18) Operators

(223nvNn HINNN) Initalization of variables

(DP12VN D*NVI9IN) Arithmetic Operators

Description TINOD Operator
Assignment nnwn =
unsigned char d=0;

d=75; // decimal number

d=0x4B; // hexadecimal number

Description IMMNON Operator
addition NPN +
subtraction NN -
multiplication 599 *
division [ZAPXIN /
modulo TPINY %

4 TyYya Tvnn
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(020N ARNYNY D299V99IX) Relational and equality operators

(021122 P2 DY DPNVIMN) Logical operators

(91220 Sy D*NVI9IN) Bitwise Operators

Description NNON Operator
Equal to v ==
Not equal to ALY =
Greater than HARCARD! >
Less than "N oPp <
Greater than or equal to MY /7N 5T >=
Less than or equal to Y /TN oP <=
Description NN Operator
NOT TN !
AND oNn &&
OR W |
Description NN Operator
AND on &
Inclusive OR pPARRIY |
Exclusive OR (XOR) NONID IN "
Byte inversion ™1 TN ~
Bit inversion D20 TN !
Shift Left NONDY M <<
Shift Right 170 3N >>

5 Tmya Tunn
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(ONID PVOWN — D92 *3329) Conditional Structures

Description Syntax Example
if if (condition) if (d ==100) {
statements P1 = OxFF;
}
if else if (condition) if (d == 100)
statement 1 P1 = OxFF;
else else
statement2 P1=0;
if else if else if (condition) if (d>0)
statement1 P1=4;
else if (condition) else if (d < 0)
statement2 P1=2;
else else
statement3 Pl=1;

* condition (ONdn)  * statement (NIN8N)

(MINDY - NP 2231) Iteration Structures

Description Syntax Example
while loop while (expression) statements while (n>0) {
Pl=n;
n——;
b
do-while loop do statements while (condition); do {
n=P1;

} while (n !=0);

for loop for (initialization; condition; for (i=0; i<10; i++) {
increase) statements ; Pl=i;

}

* condition ON3n) ¥ statement (NINXN)

6 Tyl TunNn
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Description Syntax Example
YT TN TWN MDD | type name [elements]; char arr[5];
0 1 2 3 4
arr| \ \ \ | \
—
char
79901 039y nasm ;nnx | type name [elements] = int arr[5] =
1 2 3 4 . _ .
arr[ 5 T 5 [ 7 [ 0 [ ] {valuel,..valueu}; {3,5,7~1, 14};
—
int
»n T Twn mnmn | type name [elements, elements]; | int arr[3][5];

0 1 2 3 4

of \ \ \ |
arr| 1| \ \ I |
2 \ \ L ¥ |

\
arr [1] [3]

* elements (D>v19)  * value (77)

#include "compiler defs.h"

#include "C8051F380 defs.h"

void Init Device (void) ;
void delay ms(unsigned int ms);

void delay us(unsigned int us);

void main ()

Init Device();

while (1)

{

//Your code.

7 Tyl Tunn
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Description Syntax Example
Functions with void name (void) void OutData(void)
no type and no { {
argument statements; P1=0xAB;
b
void main()
{
OutData();
b ¥

Functions with no
type

void name ( parameterl,
parameter?2, ...)

{

statements;

void OutData(unsigned char a, unsigned char b)
{
PO=a;
Pl=b;
¥
void main()
{
OutData(0xF,0xFO0);

}

Functions with type
and argument

type name ( parameterl,
parameter2, ...)

unsigned char InOutData(unsigned char a)

{

8 Tya TunNn

{ Pl=a;
return PO;
statements;
¥
void main()
{
unsigned char r;
r = InOutData(63);
P2=r;
} }
parameter — 78PN 1IN T ;  statement - NINSN  ;  type - DL ;  argument - PO

(91°89399) Functions
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(Mpro9a 919'0Y M9)Y) Interrput Service Routines
o .
1]
2|2
Interrupt | Priority : 9 & |Enable Priority
Interrupt Source Vet Cirties Pending Flag g S Flag Bentiol
s |8
& | O
Reset 0x0000 | Top |None N/A | N/A [Aways | Always
Enabled Highest
ﬁﬁTeg;a' intenuptD 0x0003 0 [IEO(TCON.1) Y | Y |EX0(EE.0) |PX0 (IP.0)
Timer 0 Overflow 0x000B 1 [TFO (TCON.5) Y | Y [ETO(IE.1) [PTO (IPA)
ﬁ:%’;a' Interuptit 0x0013 2 |IE1(TCON.3) Y | Y |EX1(E2) |PX1(P2)
Timer 1 Overflow 0x001B 3 |TF1 (TCON.7) Y [ Y |[ET1(E3) |[PT1(IP3)
RIO (SCONO.0)
UARTO 0x0023 4 |10 (SCOND.1) Y | N |ESO(IE4) |PSO (IP4)
: TF2H (TMR2CN.7)
Timer 2 Overflow 0x002B 5  |1raL (MRaoNe) | Y | N [ET2(ES) |PT2(P5)
SPIF (SPIOCN.7)
WCOL (SPIOCN.6) ESPI0  |PSPIO
Sl x0g 6 |moor(spiocns) | Y | N |(Es) (IP6)
RXOVRN (SPIOCN.4)
ESMBO  |PSMBO
SMBO 0x003B 7 |SI(SMBOCN.0) Y | N (EE10) |EP10)
. EUSBO _ |PUSBO
USBO 0x0043 8 |Special NNIENNE s e
ADCO Window ADOWINT EWADCO |PWADCO
Compare O04E 9 |(ADCOCN.3) Y I N leE12) |EP12)
ADCO Conversion EADCO PADCO
leoses 0x0053 10 |ADOINT (ADCOCNS) | Y | N | Do | e
void int2sub () interrupt 2 {
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|
O
1

C8051F380 Block Diagram

c2D

Debug / Programming
— Hardware
C2CK/RST
Reset l
CIP-51 8051
Power-On Controller Core
Reset
64/32k Byte ISP FLASH
Supply Program Memory
Monitor
N e Ry e 4 256 Byte RAM
Net
VREG Voltage
Regulator 412k Byte XRAM
GMND
1
System Clock Setup
XTAL1 —»{ Extemal N
XTAL2 —» Oscillator Clock
Internal Multiplier
= —|
Oscillator
*
N Clock Low Freq.
Recovery Oscillator
v
USB Peripheral
D+
5 Full / Low | | Controller
Speed
VHUS Transceiver 1k Byte
RAM

SFR
Bus

_,|

Port /O Configuration

1.6

17

N
o

]

NMMNMNR
=R R X

r
~

3.0

TTU TUVTVTVOVUVOTT TOVTOTTD

Digital Peripherals
[ UARTO J«> Port 0 i«
Drivers [€
UART1 )
Timers 0, 1, || *
2,3 Priority [
Crossbar > [';’9“1 <
TVETS
PCAWDT |e] DECO0ET <
—a— — -+
z
SPI Port 2 [¢
Drivers [*
Crossbar Control | g
-
,| External Memory b
Interface L,{ Port3 i«
P1 Drivers B
P2/P3 v—*
[ |2
P4
" | Porta [
Drivers [€
Analog Peripherals E]
Sk
VDD VREF St i >
o —<[¢
2 Comparators
AIND - AIN19
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P0.5 [1 ]
P0.4 [2_
P03 [3 ]
P02 [ ]
P0.1 [ ]
P0.0 [© |
GND [7_
D+ [8|
D- [T
VDD [0 |
REGIN [ |
VBUS [ |

48 | P0.6

47 | PO.7

_10_

TQFP — 48 Pinout Diagram (Top View)

% ] P1.0

45 | P1.1

] P1.2

43 | P1.3

[ 2 | P1.4

41 | P1.5

40 | P1.6

39 | BT

38 | P2.0

37 | P2.1

6

11 Twmya Jwnn

-

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

36 |

35 |

33 |

32 |

31 |

29|

28 |

27 |

Zﬁl

25 |

RST/C2CK | 13

C2D [+ |
P47 5 |
P4.6 [16 |
P45 [17 ]
P4.4 [1s |
P4.3 [1o]
P42 [20 ]
P41 [21 |
P4.0 [22|
P37 [=
P36 [24

P22
P23
P2.4
P2.5
P2.6
B2
P3.0
P3.1
R3:2
P3.3
P3.4
P3.5
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Mode 0: 13-bit Counter/Timer

Timer 0 and Timer 1

CKCON TMOD INTO1CF
T|TT|T|T[T|S[S| |&|c|T|T|s|c|T|T| [r{t|r]r]{t]t]r|r
3(32[211|olclc| |A[/]1]1[A]/[o]o| [N[N|NIN[N|N[NIN
MMI\/1MMMAA T|{T|M[M|T|T|MM[ |1][1]1[1]|0|0[0|O
E[1]1[o|g|o|1]|0| [|P|s|S|s|P|sS|S|S
x| I 1o} [ 0 LLfefrefeiefe
h, v 2|1]o] |2[1]o
Pre-scaled Clock 0 i
SYSCLK — 1
TN TFT
TO— | 1
: | TLO THO [FO0 > Interrupt
| ) . TRO
: | (5 bits) (8 bits) = Y
| l QEm
Crossbar ! E
: ross ar: {0
! I
! I
! I
INTO—: :
““““ TO Mode 0 Block Diagram
Mode 1 operation is the same as Mode 0, except that the counter/timer registers use all 16 bits. The
counter/timers are enabled and configured in Mode 1 in the same manner as for Mode 0.
Mode 2: 8-bit Counter/Timer with Auto-Reload
CKCON TMOD INTO1CF
T(T|T|T|T|T|S|S| [G|C|T|T|G|C|T|T| (F{F|Tr]I{I{I|!
3(3(2[2|1]|olc|c| |A[/[1[1|A]7]0]0] [N[N[N[ININ|N|N|N
MAIA! T|TIMM[T(T|MM| [1(1|1]1]|0[{0f0|0
E[1]|1|0|E[O[1]|0| |P|S|S[S|P|S|S|S
eE|(E 0 1 0 L{L{LjLjLjLfLfL
l 2[1]o] [2]1]o
Pre-scaled Clock 0 l l
SYSCLK
I _____ )
T0— 1
: 1
: BTL-'O » 0 _— Interrupt
| (8 bits) 0 >
I Z|[ 1E1 |
| 8 T1
IEQ
: Crossbar L
I »i
' THO [ Reload
i (8 bits)
|
INTO—|

——— 1=

TO0 Mode 2 Block Diagram
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Mode 3: Two 8-bit Counter/Timers (Timer 0 Only)

Pre-scaled Clock

SYSCLK

-12 -

CKCON TMOD
T(T|T(T(T|T[S|S| [G|C|T|T|G|C|T|T
3|3]2[2[1]ofc|c| [A]/]1|1[a]/|ofo
MiMIMIMIMIMIALA] | T|T MM|T|T [M|M
ulelHle 110 E|1|1[0[E[Of1|O

1 0

Crossbar

P

13 Twmya Junn

THO
(8 bits) > E} :)Interrupt
» TFO [—> Interrupt
RO >
z [ TET
8 T1
EO
T TTo
TLO
(8 bits)

TO Mode 3 Block Diagram
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CKCON: Clock Control

R/W R/W RW RW R/W R/W R/W R/W Reset Value
T3MH T3ML T2MH T2ML TIM TOM SCA1 SCAO | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 SFR Address:
Ox8E
Bit7: T3MH: Timer 3 High Byte Clock Select.
This bit selects the clock supplied to the Timer 3 high byte if Timer 3 is configured in split
8-bit timer mode. T3MH is ignored if Timer 3 is in any other mode.
0: Timer 3 high byte uses the clock defined by the T3XCLK bit in TMR3CN.
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 bit 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 system clock.
Bit4: 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
mode, this bit selects the clock supplied to the lower 8-bit timer.
0: Timer 2 low byte uses the clock defined by the T2XCLK 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 C/T1 is set to logic 1.
0: Timer 1 uses the clock defined by the prescale bits, SCA1-SCAO.
1: Timer 1 uses the system clock.
Bit2: TOM: Timer O 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-SCAD.
1: Counter/Timer 0 uses the system clock.
Bits1-0: SCA1-SCAQ: Timer 0/1 Prescale Bits.
These bits control the division of the clock supplied to Timer 0 and/or Timer 1 if configured
to use prescaled clock inputs.

* parameter (n>Xp3Y 929NN TV

14 Twmya Jwnn
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TMOD: Timer Mode

RW RwW RW RW RW RW RW RW Reset Value
GATE1 C/m T1M1 T1MO GATEO C/T0 TOMA1 TOMO | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 SFR Address:
0x89

Bit7: GATE1: Timer 1 Gate Control. L
0: Timer 1 enabled when TR1 = 1 irrespective of INT1 logic level.
1: Timer 1 enabled only when TR1 =1 AND INT1 is active as defined by bit INTPL in register
INTO1CF (see SFR Definition 9.13).

Bit6: C/T1: Counter/Timer 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).

Bits5—4: T1M1-T1MO: Timer 1 Mode Select.
These bits select the Timer 1 operation mode.

T1M1 T1MO Mode
0 0 Mode 0: 13-bit counter/timer
0 1 Mode 1: 16-bit counter/timer
Mode 2: 8-bit counter/timer with
1 0
auto-reload
1 1 Mode 3: Timer 1 inactive

Bit3: GATEQ: Timer 0 Gate Control. o
0: Timer O enabled when TRO = 1 irrespective of INTO logic level.
1: Timer 0 enabled only when TR0 =1 AND INTQ is active as defined by bit INOPL in register
INTO1CF (see SFR Definition 9.13).

Bit2: C/TO: Counter/Timer Select.
0: Timer Function: Timer 0 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).

Bits1-0: TOM1-TOMO: Timer 0 Mode Select.
These bits select the Timer 0 operation mode.

TOM1 TOMO Mode
0 0 Mode 0: 13-bit counter/timer
0 1 Mode 1: 16-bit counter/timer
Mode 2: 8-bit counter/timer with
1 0
auto-reload
1 1 Mode 3: Two 8-bit counter/timers

15 Twmya Jwnn
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TCON: Timer Control

R/W R/W RW R/W R/W R/W RW R/W Reset Value

TF1 TR1 TFO TRO IE1 IT1 IEO ITO 00000000

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 SFR Address:
(bit addressable) ~ 0x88

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: No Timer 1 overflow detected.
1: Timer 1 has overflowed.
Bit6: TR1: Timer 1 Run Control.
0: Timer 1 disabled.
1: Timer 1 enabled.
Bit5: TFO: Timer 0 Overflow Flag.
Set by hardware when Timer 0 overflows. This flag can be cleared by software but is auto-
matically cleared when the CPU vectors to the Timer O interrupt service routine.
0: No Timer 0 overflow detected.
1: Timer O has overflowed.
Bit4: TRO: Timer 0 Run Control.
0: Timer O disabled.
1: Timer O enabled.

Bit3: IE1: 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 cleared when the CPU vectors to the External Inter-
rupt 1 service routine if IT1 = 1. When IT1 = 0, this flag is set to ‘1’ when INT1 is active as
defined by bit IN1PL in register INTO1CF (see SFR Definition 9.13).

Bit2: IT1: Interrupt 1 Type Select. . L
This bit selects whether the configured INT1 interrupt will be edge or level sensitive. INT1 is
configured active low or high by the IN1PL bit in the ITO1CF register (see SFR Definition
9.13).

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

Bit1: IEQ: External Interrupt O.

This flag is set by hardware when an edge/level of type defined by ITO is detected. It can be
cleared by software but is automatically cleared when the CPU vectors to the External Inter-
rupt 0 service routine 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 9.13).

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

1: INTO is edge triggered.

16 Twmya Jwnn
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SFR Definition 21.4. TLO: Timer 0 Low Byte

Bits 7-0: TH1: Timer 1 High Byte.
The TH1 register is the high byte of the 16-bit Timer 1.

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
| \ \ \ \ 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 SFR Address:
O0x8A
Bits 7-0: TLO: Timer O Low Byte.
The TLO register is the low byte of the 16-bit Timer 0.
SFR Definition 21.5. TL1: Timer 1 Low Byte
R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
| \ \ \ \ 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 SFR Address:
0x8B
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/W R/W R/W R/W R/W R/W R/W R/W Reset Value
| \ \ \ \ 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 SFR Address:
0x8C
Bits 7-0: THO: Timer 0 High Byte.
The THO register is the high byte of the 16-bit Timer 0.
SFR Definition 21.7. TH1: Timer 1 High Byte
R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
| \ \ \ \ 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 SFR Address:
0x8D

17 Tmya Tunn
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UARTO
Timer 1 UART
TL1 Sveriow +2 | —p TXClock
TH1
Start
Detected %
g Overflow B
RX Timer -+ 2 |—p» RXClock
UARTO Baud Rate Logic
ONT
A)  UARTBaudRate = % XT1 Overflow Rate
T1
_ CLK
B) T1 Overflow Rate= 756 — THI

MARK START ; ; ; ; ; ;
\ er [ oo ¥ ot ¥ b2 ¥ b3 Y b4 ¥ D5 ) D& ) D7
SPACE — / A A A A A A

BITTIMES |} | | | | | | | |

A T T T T T T e
| | | | | | | | |
| | | | | | | | |

BIT SAMPLING

MARK START | ,. v Y
\ Ter [ oo \ D1 o X D3 ) D4 / D5 / D6 / p7
SPACE — / / / \ \ ' ' A

BIT TIMES | | | | | | | | | |

A A A A A A A A A
BIT SAMPLING |

9-Bit UART Timing Diagram

18 Twmya Jwnn



8051 IP271IPHA PRNDM

_18_

T7AWN AN 711911 NORYO NAD)

SCONQO: Serial Port 0 Control

RW R R/W RW R/W RW RW R/W Reset Value
SOMODE - MCEOQ RENO TB80 RB80 TIO RIO 01000000
: : ) ; ) : : ) Bit
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 Addressable
SFR Address: 0x98
Bit7: SOMODE: Serial Port 0 Operation Mode.
This bit selects the UARTO Operation Mode.
0: 8-bit UART with Variable Baud Rate.
1: 9-bit UART with Variable Baud Rate.
Bit6: UNUSED. Read = 1b. Write = don't care.
Bit5: MCEQ: Multiprocessor Communication Enable.
The function of this bit is dependent on the Serial Port 0 Operation Mode.
SOMODE = 0: Checks for valid stop bit.
0: Logic level of stop bit is ignored.
1: RIO 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: RIO is set and an interrupt is generated only when the ninth bit is logic 1.
Bit4: RENQO: Receive Enable.
This bit enables/disables the UART receiver.
0: UARTO reception disabled.
1: UARTO reception enabled.
Bit3: TB80: 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: RB80: Ninth Receive Bit.
RB80 is assigned the value of the STOP bit in Mode 0; it is assigned the value of the 9th
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 8th bit in
8-bit UART Mode, or at the beginning of the STOP bit in 9-bit UART 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.
BitO: RIO: Receive Interrupt Flag.
Set to ‘1’ by hardware when a byte of data has been received by UARTO (set at the STOP bit
sampling time). When the UARTO interrupt is enabled, setting this bit to ‘1’ causes the CPU
to vector to the UARTO interrupt service routine. This bit must be cleared manually by soft-
ware.
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SBUFO0: Serial (UARTO0) Port Data Buffer

RW R/W R/W R/W RW RW R/W RW Reset Value
\ \ \ | \ 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
SFR Address: 0x99

Bits7-0: SBUFO[7:0]: 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 SBUFQO, it goes to the transmit shift register and is held for serial transmis-
sion. Writing a byte to SBUFO initiates the transmission. A read of SBUFO returns the con-
tents of the receive latch.

_Target Actual Baud Oscillator | Timer Clock | SCA1-SCAO0 | TAM*| Timer 1
Baud Baud Rate Error| Divide Source (pre-scale Reload
Rate (bps) | Rate (bps) Factor select* Value (hex)
230400 | 230769 0.16% 52 SYSCLK XX 1 OXE6 |
N 115200 115385 0.16% 104 SYSCLK XX 1 0xCcC
s 57600 57692 0.16% 208 SYSCLK XX 1 0x98
N 28800 28846 0.16% 416 SYSCLK XX 1 0x30
:lé 14400 14423 0.16% 832 SYSCLK /4 01 0 0x98
5' 9600 9615 0.16% 1248 SYSCLK /4 01 0 0x64
(0] 2400 2404 0.16% 4992 SYSCLK /12 00 0 0x30
5 1200 1202 0.16% 9984 SYSCLK /48 10 0 0x98
230400 | 230769 0.16% 104 SYSCLK XX 1 0xCC
N 115200 115385 0.16% 208 SYSCLK XX 1 0x98
= 57600 57692 0.16% 416 SYSCLK XX 1 0x30
b 28800 28846 0.16% 832 SYSCLK /4 01 0 0x98
:'é 14400 14423 0.16% 1664 SYSCLK /4 01 0 0x30
g 9600 9615 0.16% 2496 SYSCLK /12 00 0 0x98
8 2400 2404 0.16% 9984 SYSCLK /48 10 0 0x98
5 1200 1202 0.16% 19968 SYSCLK /48 10 0 0x30
N 230400 | 230769 | 0.16% 208 SYSCLK XX 1 0x98 |
=S 115200 115385 0.16% 416 SYSCLK XX 1 0x30
. 57600 57692 0.16% 832 SYSCLK /4 01 0 0x98
I 28800 28846 0.16% 1664 SYSCLK /4 01 0 0x30
= 14400 14388 0.08% 3336 SYSCLK /12 00 0 0x75
8 9600 9615 0.16% 4992 SYSCLK /12 00 0 0x30
5 2400 2404 0.16% 19968 SYSCLK /48 10 0 0x30
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IE: Interrupt Enable

R/W R/W R/W RW R/W R/W R/W R/W Reset Value
EA ESPIO ET2 ESO ET1 EX1 ETO EXO 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 SFR Address:
(bit addressable)  OxA8
Bit7: EA: Enable All Interrupts.
This bit globally enables/disables 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.
Bit6: ESPIO: Enable Serial Peripheral Interface (SPIQ) Interrupt.
This bit sets the masking of the SPI0 interrupts.
0: Disable all SPIO interrupts.
1: Enable interrupt requests generated by SPIO.
Bit5: ET2: Enable Timer 2 Interrupt.
This bit sets the masking of the Timer 2 interrupt.
0: Disable Timer 2 interrupt.
1: Enable interrupt requests generated by the TF2L or TF2H flags.
Bit4: ESO: Enable UARTO Interrupt.
This bit sets the masking of the UARTO interrupt.
0: Disable UARTO interrupt.
1: Enable UARTO interrupt.
Bit3: ET1: Enable Timer 1 Interrupt.
This bit sets the masking of the Timer 1 interrupt.
0: Disable all Timer 1 interrupt.
1: Enable interrupt requests generated by the TF1 flag.
Bit2: EX1: Enable External Interrupt 1.
This bit sets the masking of External Interrupt 1.
0: Disable external interrupt 1. L
1: Enable interrupt requests generated by the INT1 input.
Bit1: ETO: Enable Timer 0O Interrupt.
This bit sets the masking of the Timer 0 interrupt.
0: Disable all Timer 0 interrupt.
1: Enable interrupt requests generated by the TFO flag.
Bit0: EXO: Enable External Interrupt 0.
This bit sets the masking of External Interrupt 0.
0: Disable external interrupt 0. L
1: Enable interrupt requests generated by the INTO input.
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TCON: Timer Control

R/W R/W RW R/W R/W R/W RW R/W Reset Value

TF1 TR1 TFO TRO IE1 IT1 IEO ITO 00000000

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 SFR Address:
(bit addressable) ~ 0x88

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: No Timer 1 overflow detected.
1: Timer 1 has overflowed.
Bit6: TR1: Timer 1 Run Control.
0: Timer 1 disabled.
1: Timer 1 enabled.
Bit5: TFO: Timer 0 Overflow Flag.
Set by hardware when Timer 0 overflows. This flag can be cleared by software but is auto-
matically cleared when the CPU vectors to the Timer O interrupt service routine.
0: No Timer 0 overflow detected.
1: Timer O has overflowed.
Bit4: TRO: Timer 0 Run Control.
0: Timer O disabled.
1: Timer O enabled.

Bit3: IE1: 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 cleared when the CPU vectors to the External Inter-
rupt 1 service routine if IT1 = 1. When IT1 = 0, this flag is set to ‘1’ when INT1 is active as
defined by bit IN1PL in register INTO1CF (see SFR Definition 9.13).

Bit2: IT1: Interrupt 1 Type Select. . L
This bit selects whether the configured INT1 interrupt will be edge or level sensitive. INT1 is
configured active low or high by the IN1PL bit in the ITO1CF register (see SFR Definition
9.13).

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

Bit1: IEQ: External Interrupt O.

This flag is set by hardware when an edge/level of type defined by ITO is detected. It can be
cleared by software but is automatically cleared when the CPU vectors to the External Inter-
rupt 0 service routine 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 9.13).

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

1: INTO is edge triggered.
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ITO1CF: INTO / INT1 Configuration

RW RW RW R/W R/W RW RW R/W Reset Value
IN1PL INTSL2 | IN1SL1 | IN1SLO INOPL INOSL2 | INOSL1 | INOSLO | 00000001
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 SFR Address:
OxE4

Note: Refer to SFR Definition 21.1 for INT0/1 edge- or level-sensitive interrupt selection.

Bit7: IN1PL: INT1 Polarity
0: INT1 input is active low.
1: INT1 input is active high.

Bits6—4: IN1SL2-0: INT1 Port Pin Selection Bits L
These bits select which Port pin is assigned to INT1. 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 a peripheral if it is configured to skip the selected pin (accomplished by
setting to ‘1’ the corresponding bit in register POSKIP).

IN1SL2-0 INT1 Port Pin
000 P0.0
001 PO.1
010 P0.2
011 P0.3
100 P0.4
101 P05
110 P0.6
1 P0.7
Bit3: INOPL: INTO Polarity

0: INTO interrupt is active low.
1: INTO interrupt is active high.

Bits2—-0: INTOSL2-0: INTO Port Pin Selection Bits L
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 a peripheral if it is configured to skip the selected pin (accomplished by
setting to ‘1’ the corresponding bit in register POSKIP).

INOSL2-0 INTO Port Pin
000 P0O.0
001 PO.1
010 P0.2
011 P0.3
100 P0.4
101 P0.5
110 P0.6
111 PO.7
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IP: Interrupt Priority

RW

RW RW RW R/W RW RW R/wW Reset Value

PSPI0 PT2 PSO PT1 PX1 PTO PX0 10000000

Bit7

Bit7:

Bit6:

Bit5:

Bit4:

Bit3:

Bit2:

Bit1:

BitO:

Bit6 Bito Bit4 Bit3 Bit2 Bit1 Bit0 SFR Address:
(bit addressable) 0xB8

UNUSED. Read = 1, Write = don't care.

PSPI0: Serial Peripheral Interface (SPI10) Interrupt Priority Control.
This bit sets the priority of the SPI0 interrupt.

0: SPIO interrupt set to low priority level.

1: SPI0 interrupt set to high priority level.

PT2: Timer 2 Interrupt Priority Control.

This bit sets the priority of the Timer 2 interrupt.

0: Timer 2 interrupt set to low priority level.

1: Timer 2 interrupts set to high priority level.

PS0: UARTO Interrupt Priority Control.

This bit sets the priority of the UARTO interrupt.

0: UARTO interrupt set to low priority level.

1: UARTO interrupts set to high priority level.

PT1: Timer 1 Interrupt Priority Control.

This bit sets the priority of the Timer 1 interrupt.

0: Timer 1 interrupt set to low priority level.

1: Timer 1 interrupts set to high priority level.

PX1: External Interrupt 1 Priority Control.

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

1: External Interrupt 1 set to high priority level.

PTO: Timer O Interrupt Priority Control.

This bit sets the priority of the Timer 0 interrupt.

0: Timer 0 interrupt set to low priority level.

1: Timer O interrupt set to high priority level.

PX0: External 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 0 set to high priority level.
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(Mpro9a 919'0H M9)Y) Interrput Service Routines
% el g
Interrupt | Priority : = & £ Priority
Interrupt Source Vector Order Pending Flag a5 3 E Enable Flag Control
< | @2
Always
Reset 0x0000 Top | None N/A N/A | Always Enabled )
Highest
External Interrupt O
(INTO) 0x0003 0 IEO(TCON.1) Y Y EXO(IE.O) Px0(IP.0)
Timer 0 Overflow 0x000B 1 TFO(TCON.5) Y Y ETO(E.1) PTO(P.1)
External Interrupt 1
(INTT) 0x0013 2 IE1(TCON.3) Y Y EX1(E.2) PX1(IP.2)
Timer 1 Overflow 0x001B 3 TF1(TCON.7) Y Y ET1(IE.3) PTI(IP.3)
RIO (SCON.0)
UARTO 0x0023 4 Y N ESO(IE4) PSO(IP4)
TIO (SCON.1)
i TF2H(TMR2CN.7)
Timer 2 Overflow 0x002B 5 Y N ET2(IE.5) PT2(IP.5)
TF2L(TMR2CN.6)
SPIF (SPIOCN.7)
WCOL (SPIOCN.6)
SPIO 0x0033 6 Y N ESPIO(IE.6) PSPIO(IP.6)
MODF (SPIOCN.5)
RXOVRN (SPIOCN 4)
PSMBO
SMBO 0x003B 7 SI (SMBOCN.0) Y N ESMBO (EIE1.0)
(EIP1.0)
. PUSBO
USBO 0x0043 8 Special N N EUSBO (EIE1.1)
(EIP1.1)
ADCO Window ADOWINT PWADCO
0x004B 9 Y N EWADCO (EIE1.2)
Com-pare (ADCOCN.3) (EIP1.2)
ADCO Conversion PADCO
0x0053 10 ADOINT (ADCOCN.5) Y N EADCO (EIE1.3)
Complete (EIP1.3)
ONT

void int2sub ()

interrupt 2 {

// Interrupt code
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Bit Pulse Width Modulator Mode

(256 — PCAOCPHn)

Fm———= I

|
CEX": Crossbar :—{E Port I/0

DutyCycle =
256
Equation 8-Bit PWM Duty Cycle
Write to
PCAOCPLN 0 PCAOCPHN
Reset
Write to ]
PCAOCPHn
:|1 5—

vPCAOCPMn
P(E|C|CIM|T|P(E
W|C|A|A|A[O[W|C
mlo|P|P|T|c[M|c FEAUEFLL
1[M|P|N|n|n|n|F
6|n|n|n n
n
0|00x0

Enable 8-bit match | SET
Comparator gl Q
ﬁ ’—’ R CLR 6
PCA Timebase PCAOL
Overflow

PCA 8-Bit PWM Mode Diagram

16-Bit Pulse Width Modulator Mode

DutyCycle =

Write to
PCAOCPLn 0
Reset
Write to ]
PCAOCPHn ﬁ
1
yPCAOCPMN|
P|E[C|C|M[T|P|E
IW[C|A|A[A|O|W|C]
M|[O|P|P(T|G|M|C|
1[M[PN[n|n|n|F
6[n|n|n n
n
T100x0]x
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PCA Timebase
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Equation 16-Bit PWM Duty Cycle
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|
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PCA 16-Bit PWM Mode

PCAOCN: PCA Control
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RwW RW RW RW RW RwW RW Reset Value

CF

CR S CCF4 CCF3 CCF2 CCF1 CCFO | 00000000

Bit7

Bit7:

Bit6:

Bit5:
Bit4:

Bit3:

Bit2:

Bit1:

BitO:

Bit6 Bito Bit4 Bit3 Bit2 Bit1 Bit0 SFR Address:
(bit addressable)  0xD8

CF: PCA Counter/Timer Overflow Flag.

Set by hardware when the PCA Counter/Timer overflows from OxFFFF to 0x0000. When the
Counter/Timer Overflow (CF) interrupt is enabled, setting this bit causes the CPU to vector
to the PCA interrupt service routine. This bit is not automatically cleared by hardware and
must be cleared by software.

CR: PCA Counter/Timer Run Control.

This bit enables/disables the PCA Counter/Timer.

0: PCA Counter/Timer disabled.

1: PCA Counter/Timer enabled.

UNUSED. Read = 0b, Write = don't care.

CCF4: PCA Module 4 Capture/Compare Flag.

This bit is set by hardware when a match or capture occurs. When the CCF4 interrupt is
enabled, setting this bit causes the CPU to vector to the PCA interrupt service routine. This
bit is not automatically cleared by hardware and must be cleared by software.

CCF3: PCA Module 3 Capture/Compare Flag.

This bit is set by hardware when a match or capture occurs. When the CCF3 interrupt is
enabled, setting this bit causes the CPU to vector to the PCA interrupt service routine. This
bit is not automatically cleared by hardware and must be cleared by software.

CCF2: PCA Module 2 Capture/Compare Flag.

This bit is set by hardware when a match or capture occurs. When the CCF2 interrupt is
enabled, setting this bit causes the CPU to vector to the PCA interrupt service routine. This
bit is not automatically cleared by hardware and must be cleared by software.

CCF1: PCA Module 1 Capture/Compare Flag.

This bit is set by hardware when a match or capture occurs. When the CCF1 interrupt is
enabled, setting this bit causes the CPU to vector to the PCA interrupt service routine. This
bit is not automatically cleared by hardware and must be cleared by software.

CCFO0: PCA Module 0 Capture/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 to vector to the PCA interrupt service routine. This
bit is not automatically cleared by hardware and must be cleared by software.
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PCAOCPM Bit Setting for PCA Capture/Compare Modules

PWM16| ECOM |CAPP [CAPN| MAT | TOG | PWM | ECCF Operation Mode
X X 1 0 0 0 0 X Capture triggered by positive edge on
CEXn
X X 0 1 0 0 0 X Capture triggered by negative edge on
CEXn
X X 1 1 0 0 0 X | Capture triggered by transition on CEXn
X 1 0 0 1 0 0 X | Software Timer
X 1 0 0 1 1 0 X | High Speed Output
X 1 0 0 X 1 1 X | Frequency Output
0 1 0 0 X 0 1 X | 8-Bit Pulse Width Modulator
1 1 0 0 X 0 1 X | 16-Bit Pulse Width Modulator
SFR Definition 22.6. PCAOCPLn: PCA Capture Module Low Byte
R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
\ \ | | \ | | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 SFR Address:
OxFB, OXE9,
OXEB, OXED,
O0xFD
PCAOCPLN Address: PCAOCPLO = OxFB (n = 0), PCAOCPL1 = 0xE9 (n = 1),

PCAOCPL4 = OxFD (n = 4)

Bits7-0: PCAOCPLn: PCA Capture Module Low Byte.

PCAOCPL2 = OxEB (n = 2), PCAOCPL3 = OxED (n = 3),

The PCAOCPLnN register holds the low byte (LSB) of the 16-bit capture module n.

SFR Definition 22.7. PCAOCPHnN: PCA Capture Module High Byte

PCAOCPH4 = OXFE (n = 4)

Bits7-0: PCAOCPHnN: PCA Capture Module High Byte.
The PCAOCPHN register holds the high byte (MSB) of the 16-bit capture module n.

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value
\ | \ \ \ \ \ \ 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 SFR Address:
0xFC, OxEA,
OxEC,0xEE,
OxFE
PCAOCPHnN Address: PCAOCPHO = OxFC (n = 0), PCAOCPH1 = OXEA (n = 1),

PCAOCPH2 = OxEC (n = 2), PCAOCPH3 = OxEE (n = 3),
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10-Bit ADC
AMXOP ADCOCN
- — Eln|=|2
ZIEE(E|E HAHEEEEHEE
SHEEEE SEEEREEE
z|=|z|=|=< <<i<(2|2|<|<|<
Port IO ’
Pins* . B VDD —— ADOBUSY (W)
Positive —— Timer 0 Overflow
Input | Timer 2 Overflow
VDD imer 2 Ovel
(AIN+) —— Timer 1 Overflow
AMUX ] L CNVSTR Input
Temp . 2 —— Timer 3 Overflow
Sensor 1 O'B |t +8
AlN+ SAR <
“\ ADC ||z
Port I/0 =
L —
Pins N i <
egative T m L
VREF L ' 3|
(AIN-) 2 ADOWINT
AMUX ) ?
GND —————| X . Window
5 [ ! g g
= 5 ic
é g % g g 2(31212182 [ADCOLTH|[ADCOLTL] L Loge |
HHEEHE g § g g g 2
Z|Z|=2|=|= <|<|<|<|<|2Q [ 1
* 21 Selections on 32-pin package AMXON ADCOCF [ADCOGTH|[ADCOGTL |

20 Selections on 48-pin package
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ADCOCF: ADCO Configuration

RW R/W RW RwW RW RW RW RW Reset Value

\ \ \ | \ 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

SFR Address: 0x99

Bits7-0: SBUFO[7:0]: 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 SBUFQO, it goes to the transmit shift register and is held for serial transmis-
sion. Writing a byte to SBUFO initiates the transmission. A read of SBUFO returns the con-
tents of the receive latch.

SFR Address = 0xBC; SFR Page = All Pages

RwW RW RW RW RwW RW RW RW Reset Value
ADOSC4 | ADOSC3 | ADOSC2 | ADOSC1 | ADOSCO | ADOLJST S S 11111000
Bit7 Bit6 Bitd Bit4 Bit3 Bit2 Bit1 Bit0 SFR Address:
0xBC

Bits7-3: ADO0SC4-0: ADCO 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. SAR Conversion clock requirements
are given in Table 5.1.

oS 2 SESCIE S

1
Bit2: ADOLJST: ADCO Left Justify Select.
0: Data in ADCOH:ADCOL registers are right-justified.
1: Data in ADCOH:ADCOL registers are left-justified.
Bits1-0: UNUSED. Read = 00b; Write = don'’t care.
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ADCOCN: ADCO Control

RW

RW RW RwW RW RW RW RW Reset Value

ADOEN

ADOTM | ADOINT |ADOBUSY|ADOWINT| ADOCM2 | ADOCM1 | ADOCMO | 00000000

Bit7

Bit7:

Bit6:

Bit5:

Bit4:

Bit3:

Bits2-0:

Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitD SFR Address:
(bit addressable)  OxE8

ADOEN: ADCO Enable Bit.

0: ADCO Disabled. ADCO is in low-power shutdown.

1: ADCO Enabled. ADCQO is active and ready for data conversions.

ADOTM: ADCO Track Mode Bit.

0: Normal Track Mode: When ADCO is enabled, tracking is continuous unless a conversion
is in progress.

1: Low-power Track Mode: Tracking Defined by ADOCM2-0 bits (see below).

ADOINT: ADCO Conversion Complete Interrupt Flag.

0: ADCO has not completed a data conversion since the last time ADOINT was cleared.
1: ADCO has completed a data conversion.

ADOBUSY: ADCO Busy Bit.

Read:

0: ADCO conversion is complete or a conversion is not currently in progress. ADOINT is set
to logic 1 on the falling edge of ADOBUSY.

1: ADCO conversion is in progress.

Write:

0: No Effect.

1: Initiates ADCO Conversion if ADOCM2-0 = 000b

ADOWINT: ADCO 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.

ADOCM2-0: ADCO Start of Conversion Mode Select.

When ADOTM = 0:

000: ADCO conversion initiated on every write of ‘1’ to ADOBUSY.

001: ADCO conversion initiated on overflow of Timer 0.

010: ADCO conversion initiated on overflow of Timer 2.

011: ADCO conversion initiated on overflow of Timer 1.

100: ADCO conversion initiated on rising edge of external CNVSTR.

101: ADCO conversion initiated on overflow of Timer 3.

11x: Reserved.

When ADOTM = 1:

000: Tracking initiated on write of ‘1’ to ADOBUSY and lasts 3 SAR clocks, followed by conversion.
001: Tracking initiated on overflow of Timer 0 and lasts 3 SAR clocks, followed by conversion.

010: Tracking initiated on overflow of Timer 2 and lasts 3 SAR clocks, followed by conversion.

011: Tracking initiated on overflow of Timer 1 and lasts 3 SAR clocks, followed by conversion.

100: ADCO tracks only when CNVSTR input is logic low; conversion starts on rising CNVSTR edge.
101: Tracking initiated on overflow of Timer 3 and lasts 3 SAR clocks, followed by conversion.

11x: Reserved.
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SFR Definition 5.1. AMXO0P: AMUXO0 Positive Channel Select

R R R R/W R/W R/W R/W
- | - | - [ AMX0P4 | AMXOP3 | AMXOP2 | AMXOP1 | AMXOPO | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit1 Bit0
Bits7-5: UNUSED. Read = 000b; Write = don’t care.
Bits4—0: AMXO0P4-0: AMUXO Positive Input Selection
AMXO0P4-0 ADCO Positive Input ADCO Positive Input
(32-pin Package) (48-pin Package)
00000 P1.0 P2.0
00001 P1.1 P2.1
00010 P1.2 P2.2
00011 P1.3 P2.3
00100 P1.4 P2.5
00101 P1.5 P2.6
00110 P1.6 P3.0
00111 P1.7 P3.1
01000 P2.0 P3.4
01001 P2.1 P3.5
01010 P2.2 P3.7
01011 P2.3 P4.0
01100 P2.4 P4.3
01101 P2.5 P4.4
01110 P2.6 P4.5
01111 P2.7 P4.6
10000 P3.0 RESERVED
10001 PO0.0 PO0.3
10010 PO.1 P0.4
10011 P0.4 P1.1
10100 PO0.5 P1.2
10101 - 11101 RESERVED RESERVED
11110 Temp Sensor Temp Sensor
11111 Vpop Vop
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SFR Definition 5.2. AMXON: AMUXO0 Negative Channel Select

R R R R/W R/W R/W R/W R/W Reset Value

- | - | - | AMXON4 | AMXON3 | AMXON2 | AMXON1 | AMXONO | 00000000

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 SFR Address:

OxBA
Bits7-5: UNUSED. Read = 000b; Write = don’t care.
Bits4-0: AMXON4-0: AMUXO Negative Input Selection.
Note that when GND is selected as the Negative 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 P2.1
00010 P1.2 P2.2
00011 P1.3 P2.3
00100 P1.4 P2.5
00101 P1.5 P2.6
00110 P1.6 P3.0
00111 P1.7 P3.1
01000 P2.0 P3.4
01001 P2.1 P3.5
01010 P2.2 P3.7
01011 P2.3 P4.0
01100 P2.4 P4.3
01101 P2.5 P4.4
01110 P2.6 P4.5
01111 P2.7 P4.6
10000 P3.0 RESERVED
10001 P0.0 P0.3
10010 PO.1 P0.4
10011 P0.4 P1.1
10100 PO0.5 P1.2
10101 - 11101 RESERVED RESERVED

11110 VREF VREF
11111 GND (Single-Ended Mode) | GND (Single-Ended Mode)
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Voltage Reference Functional Block Diagram

REFOCN = 0x08;
REFOCN = 0x10;
REFOCN = 0x00;
REFOCN = 0x81;
REFOCN = 0x01;
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REF(OCN: Reference Control

R/wW

RW RW RW RwW RW RW RW Reset Value

Bit7

Bits7-3:
Bit3:

Bit2:

Bit1:

Bit0:

S S = REFSL | TEMPE | BIASE ] REFBE | 00000000
Bité Bitd Bit4 Bit3 Bit2 Bit1 Bit0 SFR Address:
0xD1

UNUSED. Read = 00000b; Write = don’t care.

REFSL: Voltage Reference Select.

This bit selects the source for the internal voltage reference.
0: VREF pin used as voltage reference.

1: Vpp used as voltage reference.

TEMPE: Temperature Sensor Enable Bit.

0: Internal Temperature Sensor off.

1: Internal Temperature Sensor on.

BIASE: Internal Analog Bias Generator Enable Bit.

0: Internal Bias Generator off.

1: Internal Bias Generator on.

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 (SPI10)

/ SFR Bus
SPIOCKR SPIOCFG SPIOCN
>-Z§_|dz E _,u_ZES._Z
zeezevze 20E0025F .ohelogs
eleisfelelislol s I T e
A A A A A A A A A A A
Clock Divide
SYSCLK —» Logic

iE YYyYY Yy | v

SPI CONTROL LOGIC

—» SPIIRQ

Data Path Pin Interface
Control Control

| A
| |
| |
| |
| i
| Txpaa MOSI —4&
|

| v

<L sPioDAT

SCK
| Transmit Data Buffer | 1

Pin
4; Control
Shift Register Logic | 1uso

7[6]5]4[3[2[1[0e—— O

| Receive Data Buffer | NSS 4&

Port /0

A

ArWOOOADO

Write 5 A_ Read
/e SPIODAT \, SPIODAT

/ SFR Bus /

SPI Block Diagram
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SPIOCFG: SPI0 Configuration

R R/W R/W R/W R R R R Reset Value
SPIBSY | MSTEN l CKPHA | CKPOL | SLVSEL | NSSIN SRMT RXBMT |00000111
Bit7 Bit6 BitS Bit4 Bit3 Bit2 Bit1 Bit0

SFR Address: 0xA1

Bit7: SPIBSY: SPI Busy (read only).
This bit is set to logic 1 when a SPI transfer is in progress (Master or slave Mode).

Bit 6: MSTEN: Master Mode Enable.
0: Disable master mode. Operate in slave mode.
1: Enable master mode. Operate as a master.

Bit 5: CKPHA: SPI0 Clock Phase.
This bit controls the SPIO0 clock phase.
0: Data centered on first edge of SCK period.*
1: Data centered on second edge of SCK period.*

Bit 4: CKPOL: SPI0 Clock Polarity.
This bit controls the SPIO 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 NSS pin is low indicating SPI0 is the selected slave. It
is cleared to logic 0 when NSS is high (slave not selected). This bit does not indicate the
instantaneous value at the NSS pin, but rather a de-glitched version of the pin input.

Bit 2: NSSIN: NSS Instantaneous Pin 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 not 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 transferred in/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 to logic 0 when a data byte is transferred to the shift register from
the transmit buffer or by a transition on SCK.
NOTE: SRMT = 1 when in Master Mode.

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

*Note: In slave mode, data on MOSI is sampled in the center of each data bit. In master mode, data on MISO is
sampled one SYSCLK before the end of each data bit, to provide maximum settling time for the slave device.
See Table 20.1 for timing parameters.

37 Tmya qunn



8051 9P271P>N3 PNND - 37 -

T'OWN AN ,711911 PORYD NAD)

SPION: SPI0 Control

RW R/W RW RW RwW RW R RwW Reset Value
SPIF WCOL MODF | RXOVRN | NSSMD1 | NSSMDO | TXBMT SPIEN |00000110
Bit7 Bité Bitd Bit4 Bit3 Bit2 Bit1 Bit0 Add r(leat‘i,tsa bie

SFR Address: OxF8

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

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

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

Bit 4: RXOVRN: Receive Overrun Flag (Slave Mode only).
This bit is set to logic 1 by hardware (and generates a SPIO0 interrupt) when the receive buf-
fer still holds unread data from a previous transfer and the last bit of the current transfer is
shifted into the SPIO 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 NSS 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. NSS signal is not routed to a port pin.
01: 4-Wire Slave or Multi-Master Mode (Default). NSS is always an input to the device.
1x: 4-Wire Single-Master Mode. NSS signal is mapped as an output from the device and will
assume the value of NSSMDO.

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

Bit 0: SPIEN: SPIO Enable.
This bit enables/disables the SPI.
0: SPI disabled.
1: SPI enabled.
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SPIOCKR: SPIO Clock Rate

RW RwW RwW RW R/W R/W RW RW Reset Value
SCR7 SCR6 SCR5 SCR4 SCR3 SCR2 SCR1 SCRO |00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

SFR Address: OxA2

Bits 7-0: SCR7-SCRO0: SPIO 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 SYSCLK is the system clock frequency
and SPIOCKR is the 8-bit value held in the SPIOCKR register.

fo SYSCLK
SCK ~ 2% (SPIOCKR + 1)

for 0 <= SPIOCKR <= 255

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

£ 2000000
SCK )% (4+1)

fscx = 200kHz

SPIODAT: SPIO Data

RW RW RW RwW R/W R/W RW RW Reset Value
00000000

Bit7 Bit6 Bit5s Bit4 Bit3 Bit2 Bit1 Bit0
SFR Address: 0xA3

Bits 7-0: SPIODAT: SPIO Transmit and Receive Data.
The SPIODAT register is used to transmit 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 returns the contents of the receive buffer.
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