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System Clock, Crossbar and GPIO
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1129 Nt — Internal Oscillator
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(OSCICN) 1o [Ilyw nOT1an? NaIx

|3ID OI9'N jnN'-, ¢ | Bit Symbol Description
n'n' NAIXN Mis;in_g Clock Enable Bit _
'9"7 00010100b 7 | MSCLKE |}/ \ie5ing Clook Detector Enabled. The reset s
I7.I.nn NI triggered if clock is missing for more than 10ms

6-5 Unused Read = 00b, Write = don’t care

I Internal Oscillator Frequency Ready Flag
NTAN NIRTN n'7|y9 ¢ 0: Internal Oscillator Frequency not running at
2 MMHz DTV TN 4 IFRDY speed specified by the IFCN bits.

1. Internal Oscillator Frequency is running at
speed specified by the IFCN bits.

System Clock Source Select Bit
3 CLKSL 0: Uses Internal Oscillator as System Clock
1. Uses External Oscillator as System Clock

Internal Oscillator Enable Bit
2 IOSCEN 0: Internal Oscillator Disabled
1: Internal Oscillator Enabled

Internal Oscillator Frequency Control Bit
IFCN1- 00: Internal Oscillator typical frequency is 2 MHz
1-0 01: Internal Oscillator typical frequency is 4 MHz
IFCN O 10: Internal Oscillator typical frequency is 8 MHz
11: Internal Oscillator typical frequency is 16 MHz

markalex0l2@gmail.com pn '7x'700


http://www.elecstudy.org/

External Oscillator nix'n jn>10
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External Oscillator Control Register (OSCXCN)
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Bit

Symbol

Description

XTLVLD

Crystal Oscillator Valid Flag
0: Crystal Oscillator is unused or not yet stable
1: Crystal Oscillator is running and stable

6-4

XOSCMD2-0

External Oscillator Mode Bits

00x: Off. XTAL1 pin is grounded internally.

010: System Clock from External CMOS Clock
on XTAL1 pin.

011: System Clock from External CMOS Clock
on XTAL1 pin divided by 2.

10x: RC/C Oscillator Mode with divide by 2
stage.

110: Crystal Oscillator Mode

111: Crystal Oscillator Mode with divide by 2
stage

Reserved

Read = undefined, Write = don’t care

2-0

XFCN2-0

External Oscillator Frequency Control Bit
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Jwnin External Oscillator Control Register

XFCN Crystal (XOSCMD = 11x) RC (XOSCMD = 10x) C (XOSCMD = 10x)
000 f<12 kHz f<25kHz K Factor = 0.44
001 12kHz < £<30 kHz 25 kHz << 50 kHz K Factor=1.4
010 30kHz < <95 kHz 50 kHz < <100 kHz K Factor =4.4
011 95 kHz < <270 kHz 100 kHz < £ <200 kHz K Factor =13
100 270 kHz < £ <720 kHz 200 kHz < £ <400 kHz K Factor = 38
101 720 kHz < £<2.2 MHz 400 kHz < £ < 800 kHz K Factor = 100
110 22MHz <{<6.7 MHz 800 kHz <f<1.6 MHz K Factor =420
111 f>6.7 MHz 1.6 MHz<{<3.2 MHz K Factor = 1400

CRYSTAL MODE (Circuit from Figure 14.1, Option 1; XOSCMD = 11x)
Choose XFCN value to match the crystal or ceramic resonator frequency.
RC MODE (Circuit from Figure 14.1, Option 2; XOSCMD = 10x)

Choose oscillation frequency range where:
f=1.23(103) / (R * C), where

f = frequency of oscillation in MHz

C = capacitor value in pF

R = Pull-up resistor value in k Ohm

C MODE (Circuit from Figure 14.1, Option 3; XOSCMD = 10x)
Choose K Factor (KF) for the oscillation frequency desired:

f=KF/(C* AV+), where

f = frequency of oscillation in MHz

C = capacitor value on XTAL1, XTALZ2 pins in pF
AV+ = Analog Power Supply on MCU in volts
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Initializing System Clock C nswa 717 narnod

void Init Ext Clock (void)

{
unsigned int i;
OSCXCN = 0x67; //-- 0110 0111b
//-- External Osc Freq Control Bits (XFCN2-0) set
// to 111 because crystal frequency > 6.7 MHz
//-- Crystal Oscillator Mode (XOSCMD2-0) set to 110

//-- For Crsytal Oscillator Mode with divide-by-2 stage
// OSCXCN = 0x77;

for (i=9000; i>0; i--); // Wait at least 1 ms

//-- Wait till XTLVLD pin is set
while ( ! (OSCXCN & 0x80) );

OSCICN = 0x88; //-- 1000 1000b

//-- Bit 2 : Internal Osc. disabled (IOSCEN = 0)

//-- Bit 3 : Uses External Oscillator as System

// Clock (CLKSL = 1)

//-- Bit 7 : Missing Clock Detector Enabled (MSCLKE = 1)
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Jwnn Watchdog Timer
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Watchdog Timer Control ~ix (WDTCN)

Bit

Description

7-0

WDT Control

Writing OXA5 both enables and reloads the WDT
Writing OxDE followed within 4 system clocks by OXAD
disables the WDT

Writing OXFF locks out the disable feature

Watchdog Status Bit (when Read)

Reading this bit indicates the Watchdog Timer Status
0: WDT is inactive

1: WDT is active

2-0

Watchdog Timeout Interval Bits
These bits set the Watchdog Timer Interval. When writing
these bits, WDTCN.7 must be set to O.
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WDT 7nhm

// Basic blank C program that does nothing
// other than disable the watch dog timer

#include <C8051F020 defs.h> //-- SFR declarations
void main (void)

{
// Disable watchdog timer
WDTCN = Oxde;
WDTCN = Oxad;
while (1) ; //-- Stops program from terminating
}
[/ === e
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.0'0II9 7V NIXYN' NIX NTAN
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(QwnN) .0'01I5 7w NIXR'Y' NIX NNTAN

N AWXd ,PNMDOUT pMaIx "'y 0'o1ISn 2¥n NX ' Tan7 [N ¢
.09 190N |''¥n

n'n' P1.6 0119 ™) ,P1MDOUT.6 Naixa "1" o'1an oX XnaIT7? ¢
™ ,P1IMDOUT.6 Naixa "0" o'1an oX ,Push-Pull axn%? " 1am
.Open-Drain 2xn7 71am n'n' P1.6 0119

I'N' X7 NP v nIRY' woixnl YT1am n'n' Crossbar-w v ¢
Vw7 nNvoIiNn

¢ NNAIT.

P1IMDOUT |= 0x40; //-- Enable Pl1.6 as push-pull output
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J'MN90 NV'7EP7 D'LIIS NNTAN

AX¥N7 INIX 1'2AYN7 02X NF702T D0Y7R7 0D YTANT ' T ¢
NITAINN A¥N7 IR 22von7 *1 "1" -7 1Imix 12071 “Open-Drain”
.NNI2A N'OI01'N NN'Y!

-1 "0" o'w? 0'"Mx ,Nn0D M P3.7 0119 0DN'TAN IR OX XNAIT? ¢
. P3.7-2a"1" ow71 PSMDOUT.7

¢ NNAIT!

//-- Configure P3.7 for input

P3MDOUT &= Ox7F; //-- Write a logic 0 to set Open-Drain
//  Output mode
P3 |= 0x80; //-- write a logic 1 to P3.7
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PA1MDIN 1 01197 n0'7p naix na1an

Bit Symbol Description

Port 1 Input Mode Bits.

0: Port Pin is configured in Analog Input
mode. The digital input path is disabled (a
read from the Port bit will always return ‘0’).

7-0 P1MDIN.[7:0] The weak pull-up on the pin is disabled.

1: Port Pin is configured in Digital Input mode.
Aread from the Port bit will return the logic
level at the Pin. The state of the weak pull-up is
determined by the WEAKPUD bit

OXFF (v119n 75 7w n'n1v0 nL'7P7 NNAYN) NOYNN OI9'K ¢
NI71IV9 NYIYI NAI7IR NO'7P 2¥N7 NN2AVYN7 NNNIA N'A'0 7Y OI9'R ¢
NINAN

0119 ¥ D2'S DNINT? DD"YY AR'Y' ¢ DNAMT 7N0 >
M9 N'MNS0 NDIYN7 DI JI'Y 7017 crossbar -7 nyTin >
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.0'wv7n Pull-Ups '111 70

pull- *121 D1 2D-1T XIN YT IWKRD ,N7RN D'T2 D'YNNWUN ¢
( SPIIx 12C T21) 20 T¥N DTN DAIX'N UP

NN "1" -2 ni7Y%7 IN 09X7 D'71D' VII9N DA 2D DAY CYWONN NT ¢
.(N2'MD7 DAl NP7 DA NNWOR W' 1N17D) DN7Y NIR'YN'D

( 100 kQ niaxaoa) o'w7n Pull-Up 121 wr 0119 207 7Thn n1Maa ¢
VDD 1A% '9 |2 nimaann oy Nia'n "WoONNY

Weak Pull-up Disable ~aix%"1" namd "y pnix 77017 N2 ¢
(WEAKPUD, XBR2.7)

DN7 DM'AYN TWKRD L'UNIVIN 91X 0*770 0'w7N Pull-Ups 121 ¢
.IIOII
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Highest 1
Priarity :

S ___ \wtemal Digital Signale} ________

Lowest !
Priority |
i

Port
Latches <
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) XBRO, XBR1, POMDOUT, PIMDOUT,
UARTO | 2
7 XBR2, PIMDIN P2MDOUT, PAMDOUT
Reqgisters Registers
Pl | :’f QVL 3
2 ¥ External
SMBus 7 Priority Fins
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UART1 [ . P4 Poo T Highest
o ™ I Pricrity
PCA  |a—pl . - '
> I —DLq P07 |
— |
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Outputs rd Digital '
|
™ Crossbar ———&——q rio |
. a T |
s = |
TO, T1, _._E P17 |
T2, T2EX, g |
T4, TAEX [yl |
T+ |
fINTA " E P20
a |
- |
P27
/SYSCLK 02 |
CNVSTR g !
- |
> ] rao !
‘ L |
5 - I Lowest
rd - . Tt
» P3.7 I Pricrity
PO (PO.0-PO.7) — = __Lr
s
I
P1
EP1.CI-P‘1.?} To External -
Memory . "
B, Interface ’?DC:
- rd (EMIF) fpu
spz.ﬂ-Pz.n
B s
s
P3 (30P37)
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AP NPM )N 701X YXANNT7 D7D NIfY2119 D20 v ¢
.722am 1ix'nn 071¥7 "annn? |n1w 0's 1%on >

D'1'97 DNIX NANNI DD7Y VP'ND7 0'DMX NNX DNXY DAY 71 NNAN NN ¢
.D"™MIx'N
.crossbar 7w n'jmion nxr >

"NNINAaNY 0'01I9 AT'RY ,UNNWwN? 02D AT'RA Y'TAN DDwnRN Y Nnon >
.0{7'N97 DXNNQ D'VIISN 7Y NXIADIR

noyn 09 710 ,UART md ' 7w 71ma vo wr C8051F020 "2 npm7 ¢
JIp'09 ,01ini oo ,SMBuUS — (system management bus)

NITY DNIX ' TANT? [N NN NNVNYT7 DFTYVIMY DTN D' 'K NRTA NN >
.crossbar

(PO, P1, P2 and P3) - nomi nis*1v nn1 0y 079-077 0019 4-2 wnnwn? N2 >

N'770 NNVNY DMAIR NN D7D D'01I9 7Y (D''D) 072000 TNXR 72 V' TAn7 [N »
JIX'N N'NN90 NNINT INIK WWR71 079\077 N1X7 (general purpose)
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Crossbar Pin Assignment and Allocation Priority

PO P1 P2 P3 2 ; 5
PinUo 01 23456701 23456701 2345670123456 7] ooRegster B
Tx0 .
Rx0 S UARTOEN: XBRO 2
SCK e o
MISO L
MOSI . . SPIDEN: XBRO1
NSS - .
SOA - - - -
SCL s P S SMBOEN: XBRO.O
Tx1 . . " - -
RXA . . 1 ) UART1EN: XBR22
CEXD - - - - -
CEX1 - - - .- " e
CEX2 " ® ® w®sewses PCADOME: XBRO.[5:3])
CEX3 - . "% e e e
CEX4 " " s eswewe
ECI N E ECIOE XBROS
CPO NN R EEE R E T CPOE XBRO7
CP1 L I I S T CP1E XBR10O
10 I TOE. XBR1 1
ANTO R R R R e INTOE: XBR1:2
m MR E T e T1E. XBR1 3
ANTY R R R INT1E: XBR1 4
12 ® e e e T E e e e BT R e EEEES T2E: XBR1 5
T2EX I T2EXE: XBR1 8B
14 NMEEE T O T4E. XBR23
T4EX D T T T T T T TAEXE: XBR24
LEYSCLK | » = » 2 2 2 » % 5 % 5% 5 52 9 5% 55555 o8 » SYSCKE XBR17
CNVETR |@# # # & # & # # & 5 & 5 8 5 8 5 8 & 5 s 8 s 8 s s oo » CNVSTE. XBR20D
O™ M
I2axxzxxz IR0 33885
RSO IeSEpEERsESERaREREE
§§§§§§§§ 33333399999299 .
AINY Inputs / Muxed Addr H / Muxed Data / @
Mon-Muxed Addr H | Non-Muxed Addr L Non-Muxed Data
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Crossbar Pin Assignment and Allocation Priority Yunn

.D'TNI'M D2'9 NNTANY7 OXNNA NID'TY 1TO W' crossbar -7 ¢

-7 ,P0.1 -1 PO.0 -2 7 ni'a7 2N XN N nniaa nisstv nn v UARTO-7 »
AN NoImMan nivTyvn nn v CNVSTR

.0'TNI' 0'2'o o'1an onav ,XBR2 -1 XBRO, XBR1 na1an Maix 3 mwe
3" DA D'I0N LI TR ,crossbar 7w 7Naika "1"-2 N7nNIkN ND>IWNN N'2A'0 DX ¢
NY [7Nn?
JIXIQAP2 NYY1 D09 I'Y ¢
TN n'wiy (RXO0 -1 TX0) UARTO 7w 0'o119 n1an Xnai1? >

7w N9 ™ "1 nnikn (XBR0.2) UARTOEN nfa'ol nT'n :NNAIT ¢
.P0O.1 -1 PO.0 n*'9 "y nyxann RXO0 -1 TX0 nmiv niwpn

Tnn PO.1 -1 PO.0 0'1'9 ,Anira nnian Nistvn nn w' 0 nio nMiwpn7w D apy >
21" K7k 201 qui 1" 7apn UARTOEN nra'o ©wRD ,NNTN MIYPNYT7 DD"Y I
.N7XN D'0IID DY TIAYY
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Crossbar 7v W 1vwox

17¢ DMAIND NYI7YW DX ' TAN7 1070w TNKR7 NWY] crossbar 7w 1IWox ¢
(XBRO, XBR1 , XBR2)

1IX2 (XBARE) 6 190n nrar'o nx "1"-2 0'7nNNN DM2AIKN DNTAN DI'0 INK7 ¢
XBR2

JNNIRNINTAM crossbar-w v 0*770mn (NIR'Y'E NI0D) 7w 0N2A™MTR 7D ¢

//-- Configures the Crossbar and GPIO ports --------—----—-———-
void Init Port (void)

{

POMDOUT |= 0x01; //-- Enable TX0 as a push-pull output
P1IMDOUT |= 0x40; //-- Enable Pl1l.6 as push-pull output
XBRO = 0x04; //-- Enable UARTO

XBR1 = 0x00;

XBR2 = 0x40; //-- Enable Crossbar & weak pull-ups

// (globally)

=
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XBRO (Crossbar Register 0)

Bit Symbol Description

Comparator 0 Output Enable Bit. nnwn ny1an

7 CPOE 0: CPO. v19%7 "ainn 87 0 nnwn
1: CPO v97 "ainn 0 nnwn
PCAO External Counter Input Enable Bit. 2u¥'n nam n11an

6 ECIOE 0: PCAO External Counter Input unavailable at Port pin. 7701n nam
1: PCAO External Counter Input (ECI0) routed to Port pin.awoixn nim
PCAO Module I/O Enable Bits.
000: All PCAQ I/0O unavailable at Port pins.7hvin nim
001: CEXO routed to Port pin. nTT12 2210 "2aInn v1IS
010: CEXO, CEX1 routed to 2 Port pins..n"7a1 2> 7ainn 0119
011: CEXO, CEX1, and CEX2 routed to 3 Port pins..n"2a1 3> nainn v11o

5-3 PCAOME 100: CEXO0, CEX1, CEX2, and CEX3 routed to 4 Port pins..n"2a1 43> 7ainn 0119

101: CEXO0, CEX1, CEX2, CEX3, and CEX4 routed to 5 Port pins. 53 7ainn v11o
.0
110: RESERVED
111: RESERVED
UARTO I/O Enable Bit. n™uv nuwprn 7w 017120 V2

2 UARTOEN 0: UARTO I/O unavailable at Port pins. n7201an nMiv niwpn
1: UARTO TX routed to P0.0, and RX routed to PO.1 nawoixn n"iv niwpn
SPI0 Bus I/O Enable Bit. #ijzione 7w 027110 v1a SPI

1 SPIOEN 0: SPIO I/O unavailable at Port pins.
1: SPI0 SCK, MISO, MOSI, and NSS routed to 4 Port pins.
SMBusO0 Bus I/O Enable Bit. 12C 2zions 7¢ n11an va

0 SMBOEN 0: SMBusO0 I/0O unavailable at Port pins.

1: SMBus0 SDA and SCL routed to 2 Port pins.
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¢ XBRO SFR,
upon reset,

has a value
0x00
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(Crossbar Register 1)

Bit Symbol

Description

7 SYSCKE

/ISYSCLK Output Enable Bit.
0: /SYSCLK unavailable at Port pin.
1: /SYSCLK routed to Port pin.

¢ XBR1 SFR, upon
reset, has a value

6 T2EXE

T2EX Input Enable Bit.
0: T2EX unavailable at Port pin.
1: T2EX routed to Port pin.

0x00

5 T2E

T2 Input Enable Bit.
0: T2 unavailable at Port pin.
1: T2 routed to Port pin.

4 INT1E

/INT1 Input Enable Bit.
0: /INT1 unavailable at Port pin.
1: /INT1 routed to Port pin.

3 T1E

T1 Input Enable Bit.
0: T1 unavailable at Port pin.
1: T1 routed to Port pin.

2 INTOE

/INTO Input Enable Bit.
0: /INTO unavailable at Port pin.
1: /INT1 routed to Port pin.

1 TOE

TO Input Enable Bit.
0: TO unavailable at Port pin.
1: TO routed to Port pin.

0 CP1E

CP1 Output Enable Bit.
0: CP1 unavailable at Port pin.
1: CP1 routed to Port pin.

=
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XBR2 (Crossbar Register 2)

Bit Symbol

Description

WEAKPU
D

Weak Pull-Up Disable Bit.
0: Weak pull-ups globally enabled.
1: Weak pull-ups globally disabled.

6 XBARE

Crossbar Enable Bit.
0: Crossbar disabled. All pins on Ports 0, 1, 2, and 3, are forced to Input mode.
1: Crossbar enabled.

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

4 T4EXE

T4EX Input Enable Bit.
0: TAEX unavailable at Port pin.
1: T4EX routed to Port pin.

3 T4E

T4 Input Enable Bit.
0: T4 unavailable at Port pin.
1: T4 routed to Port pin.

2 UARTI1E

UART1 I/O Enable Bit.
0: UART1 I/O unavailable at Port pins.
1: UART1 TX and RX routed to 2 Port pins.

1 EMIFLE

External Memory Interface Low-Port Enable Bit.

0: P0.7, P0.6, and PO0.5 functions are determined by the Crossbar or the Port
latches.

1: If EMIOCF.4 = ‘0’ (External Memory Interface is in Multiplexed mode) P0.7
(/WR), P0.6 (/RD), and P0.5 (ALE) are ‘skipped’ by the Crossbar and their output
states are determined by the Port latches and the External Memory Interface.

1: If EMIOCF.4 = ‘1’ (External Memory Interface is in Non-multiplexed mode) P0.7
(/WR)and P0.6 (/RD) are ‘skipped’ by the Crossbar and their output states are
determined by the Port latches and the External Memory Interface.

0 CNVSTE

External Convert Start Input Enable Bit.
0: CNVSTR unavailable at Port pin.
1: CNVSTR routed to Port pin.
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Ports 4 Through 7

Bit

Symbol

Description

P7H

Port7 Output Mode High Nibble Bit.
0: P7.[7:4] configured as Open-Drain.

1: P7.[7:4] configured as Push-Pull.

P7L

Port7 Output Mode Low Nibble Bit.

0: P7.[3:0] configured as Open-Drain.

1: P7.[3:0] configured as Push-Pull.

P6H

Port6 Output Mode High Nibble Bit.
0: P6.[7:4] configured as Open-Drain.

1: P6.[7:4] configured as Push-Pull.

P6L

Port6 Output Mode Low Nibble Bit.

0: P6.[3:0] configured as Open-Drain.

1: P6.[3:0] configured as Push-Pull.

PSH

Port5 Output Mode High Nibble Bit.
0: P5.[7:4] configured as Open-Drain.

1: P5.[7:4] configured as Push-Pull.

P5L

Port5 Output Mode Low Nibble Bit.

0: P5.[3:0] configured as Open-Drain.

1: P5.[3:0] configured as Push-Pull.

P4H

Port4 Output Mode High Nibble Bit.
0: P4.[7:4] configured as Open-Drain.

1: P4.[7:4] configured as Push-Pull.

PAL

Port4 Output Mode Low Nibble Bit.
0: P4.[3:0] configured as Open-Drain.

1: P4.[3:0] configured as Push-Pull.
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