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“ET-BASE Z51F6412” is Board Microcontroller in a series of
MCS51 that is new release from Zilog Inc. In past years, Zilog Inc.
has made and developed Microprocessor in a series of Z80 that is
popular and widespread. Now, the Microcontroller in a series of
MCS51 that Zilog Inc. has lately developed called Microcontroller
“Z8051".

“Z8051” is 8BIT CISC Single Chip Microcontroller that uses the
architectural structure for processing data of MCS51 according to
the format Intel. However, Zilog has developed and modified all new
operational system of Peripheral I/0O such as I/0 Port, UART and
Timer/Counter; in this case, it still controls and accesses theses
Peripheral I/0s through SFR (Special Function System) as same as
Intel. So, the format of writing program to command the operation is
still the same as MCS51 of Intel. Moreover, Zilog also develops and
improves efficiency of 78051 higher than the standard MCS51 such as
speed of processing data, increasing unit for mathematical
calculation of 32Bit integral multiplication and division, energy
management, and adding special Peripheral I/0s such as GPIO Port,
Pin Pull-Up, Pin Debounce, Pin Change Interrupt, USART, SPI, I2C,
ADC, Timer/Counter/Capture/PWM, and Buzzer Control. Furthermore, it
can support Interrupt better than the standard MCS51. As mentioned
above, user can write program to command Hardware easily and it
reduces much complex procedures for developing program.
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Specifications of Board ET-BASE Z51F6412

® Use MCU 78051 No.z51F6412 on board (MCS51 from Zilog Inc.);
Run by the maximum frequency of 16MHz (processing data with
125nS/1 Machine Cycle) from Internal Oscillator
O Has 64KByte Flash/ 3KByte XRAM/ 256 Byte IRAM

O Use architectural structure of MCS51 for processing data
(2 Clock/ 1 Machine Cycle)

o Has 1Internal Oscillator 16MHz (inconsistency 1is not
higher than +/-2% ), dividend by 2,4,8,16, from program

O Has 66Bit GPIO Port that can be programmed to be various
Peripheral I/0 as follows;

15 Channel 12Bit ADC

4 Channel UART

2 Channel SPI

1 Channel I2C

2 Channel 8Bit Timer/Counter (TO0,T1l); it can be used
together to be 16Bit 1 Channel
4 Channel 16 Bit Timer/Counter/PWM(T2,T3,T4,T5)
8 Bit External Interrupt Trigger (INTO..INT7)
16 Bit Pin Change Interrupt Trigger (PO, P7)
Internal Pin Pull-Up; every pin can be set to
Enable/Disable independently
* Internal Pin Debounce; every pin can be set to
Enable/Disable independently
% 1 Channel Buzzer Drive
o Support Interrupt from 32 sources devices, 32 Vector
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O Has Circuit Calculator for 32Bit integral
multiplication and division
% 16Bit x 16Bit integral multiplication, it takes 1
Cycle Clock.
** 32Bit/ 16Bit integral division, it takes 32 Cycle
Clock.
O Watch Timer and Watch Dog Timer
O Power-ON Reset at 1.4V

O Programmable Brown-Out Detect(l.6V, 2.5V, 3.6V uac¢
4.2V)
® Has Crystal Frequency 10 MHz (Option) for application that
requires very high accuracy
® Has Crystal Frequency 32 KHz (Option) + PLL; it can set the
frequency multiplication to be 14.75 MHz.
® Has 2 Channels Circuit Line Driver for RS232 UART Serial Port
Communication by using Connector UART CPA-A 4Pin under
standard of ETT
o 1 Channel for Hardware UARTO by using Pin P0.2(TX0) and
Pin PO.3 (RXO0)
O 1 Channel for Hardware UART1 by using Pin P3.2(TX1l) and
Pin P3.3 (RX1)

"= Has Buzzer with Jumper to connect/disconnect Buzzer Driver
(P5.0)
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® Has 1 Push-Button Switch to test operation of Input by using
P8.0

® Has 1 LED to display status when testing operation of Output
by using P8.1

" Has SW RESET with Circuit RC-Reset

= Has 8 of Connector I/0O Header 2x5(PO,P1,P2,P3,P4,P5,P6,P7)

® Has Connector OCD-PORT 10Pin IDE according the standard of
Zilog; it can be used with Program Developer and Debugger
under standard of Z8051 on-Chip-Debugger/Programmer (ET-Z8051
OCD)

® Has Power +5VDC Input with Regulate 3.3V/1A and LED to display
operating status of Power. Has Jumper to choose Power Supply
for providing MCU either to be +5VDC or 3.3VDC.

® Be Mini PCB size: 8 x 6 cm.
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This structure shows Pin arrangement of Z51F6412 80-LQFP.
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Structure of Board ET-BASE Z51F6412
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Picture shows structure of Board ET-BASE Z51F6412.
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® No.l: It is Connector +5VDC Power Supply of Board.
® No.2: It is IC Regulate 3.3VDC/1A.
® No.3:

® No.4: It 1is Jumper to choose voltage 1level of MCU(+VCC)
between 3.3V and 5V.

® No.5: It is Connector UARTO. It is Signal RS232 that supports
Hardware UARTO; it uses Pin of P0.2(TX0) and PO0.3(RX0) for
connection.

® No.6: It is Connector UART1. It 1is Signal RS232 that supports
Hardware UART1; it uses Pin of P3.2(TX1l) and P3.3(RX1l) for
connection.

It is LED to display status of +VCC Power Supply.

® No.7: It is Buzzer to generate sound.

® No.8: It is Jumper to choose Connect/Disconnect signal between
P5.0 and Buzzer.

® No.9: It is Connector IDE 10PIN of PO[O0..7].

® No.1l0: It is Connector IDE 10PIN of P1[0..7]
® No.ll: It is Connector IDE 10PIN of P2[0..7]
® No.l2: It is Connector IDE 10PIN of P7[0..7]
® No.l3: It is Connector IDE 10PIN of P3[0..7].
® No.l4: It is Connector IDE 10PIN of P4[0..7]
® No.l5: It is Connector IDE 10PIN of P5[0..7]
® No.l6: It is Connector IDE 10PIN of P6[0..7].

® No.l7: It is Connector of OCD-PORT (On-Chip-Debug) to connect
with OCD Device.

® No.18: It is MCU No.Z51F6412 on board (80Pin LQFP Package).

® No.19: It is Sub Crystal Frequency 32.768KHz (Option). If user
requires installing and using this Crystal, it has to reserve
Pin P0.4 (SUBXIN) and P0.5(SUBXOUT) for connection.

® No.20: It is Main Crystal Frequency 10.00MHz (Option). If user
requires installing and using this Crystal, it has to reserve
Pin P6.2 (XIN) and P6.3(XOUT) for connection.

® No.21l: It is Push-Button Switch (SW1l) to test the operation of
Digital Input; this SW is interfaced with signal pin from Port
P8.0.

® No.22: It is LED to test the operation of Digital Output; this
LED is interfaced with signal pin from Port P8.1.

® No.23: It is Switch RESET to reset the operation of MCU.
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CONNECTORS
PORT PO[O0..7]
P0.0 P0.1
P0.2 P0.3
P0.4 P0.5
P0.6 P0.7
+VCC GND
PORT-PO[0...7]

PORT-P0[0..7]: There is 8Bit Signal entirely from Port PO of
MCU; P0.2 and P0.3 1is connected with Circuit Line Driver of RS232
(UARTO) completely. If it is also connected with RS232 of UARTO, it
cannot use Pin P0.2 and P0.3 to be I/O any more.

Signal from Port PO of Z51F6412 can be programmed to be
various functions; it can be normal GPIO Input/Output or it is used
with special functions as follows;

® Tt is used to be GPIO Input/Output Port (PO[7..0]).
® Tt is used to be Input Pin Change Interrupt:PCIO[7..0]).
e It is used to be UARTO Function (P0[3..0]).
e It is interfaced with Sub Crystal Oscillator 32.768 KHZ.
e Tt is used to be I2C BUS Function (P0[7..6]).
Port PO.7 P0.6 P0.5 P0.4 P0.3 P0.2 PO.1 PO0.0
GPIO I/OP0.7 | 1/OP0.6 | I/OP0.5 | I/OP0.4 | I/OPO.3 | I/OPO.2 | I/OPO.1 | I/OPO.0
PCIO PCIO0.7 PCI0.6 PCI0.5 PCI0.4 PCI0.3 PCI0.2 PCI0.1 PCI0.0
UARTO - - - - RXDO TXDO ACKO USSO
XTAL - - XOUT XIN - - - -
12C SDA SCL - - - - - -
Table shows functions for using Pin Ports of Port PO.
ETT Co., Ltd. 6 WWW.ETT.CO.TH
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PORT P1[0..7]

P1.0 P1.1
P1.2 P1.3
P1.4 P1.5
P1.6 P1.7
+VCC GND
PORT-P1[0..7]

PORT-P1[0..7]: There is 8Bit Signal entirely from Port Pl of
MCU. Pin of this Pl is floated independently; so, user can choose
and use all 8Bit as preferred.

Signal from Port Pl of Z51F6412 can be programmed to be
various functions; it can be normal GPIO Input/Output or it is used
with special functions as follows;

e Tt is used to be GPIO Input/Output Port (P1[7..01).
® Tt is used to be Pin External Interrupt: INT[7.0].

Port P1.7 P1.6 P1.5 P1.4 P1.3 P1.2 P1.1 P1.0

GPIO l/lOP17 | /OP16 | /OP1.5 | /OP1.4 | /OP1.3 | I/OP1.2 | /OP1.1 | I/OP1.0

INT INT7 INT6 INTS INT4 INT3 INT2 INT1 INTO

Table shows functions for using Pin Ports of Port Pl.
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PORT-P2[0...7]

P2.0 P2.1
P2.2 P2.3
P2.4 P2.5
P2.6 P2.7
+VCC GND
PORT-P2[0..7]

PORT-P2[0..7]: There is

8Bit Signal entirely from Port P2 of

MCU. Pin of this P2 is floated independently; so, user can choose
and use all 8Bit as preferred.
Signal from Port P2 of Z51F6412 can be programmed to be

various functions; it can be normal GPIO Input/Output or it is used
with special functions as follows;

e Tt is used to be GPIO Input/Output Port (P2[7..0]).
e It is used to be Pin Input Analog ADC with 12BIT Resolution

(AN[7..01) .
e It is used to be UART3 Function (P2[7..47).

Port P2.7 P2.6 P2.5 P2.4 P2.3 P2.2 P2.1 P2.0
GPIO /O P2.7 | /OP2.:6 | I/OP25 | /OP2.4 | /OP23 | I/OP2.2 | I/OP2.1 | I/OP2.0

ADC AN7 ANG ANbS AN4 AN3 AN2 AN1 ANO
UART3 RXD3 TXD3 ACK3 USS3 - - - -

Table shows functions for using Pin Ports of Port P2.
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PORT P3[0..7]

P3.0 P3.1
P3.2 P3.3
P3.4 P3.5
P3.6 P3.7
+VCC GND
PORT-P3[0..7]

PORT-P3[0..7]: There is 8Bit Signal entirely from Port P3 of
MCU; P3.2 and P3.3 1is connected with Circuit Line Driver of RS232
(UART1) completely. If it is also connected with RS232 of UART1, it
cannot use Pin P3.2 and P3.3 to be I/O any more.

Signal from Port P3 of Z51F6412 can be programmed to be

various functions; it can be normal GPIO Input/Output or it is used
with special functions as follows;

e It is used to be GPIO Input/Output Port (P3[7..0]).

e It is wused to be Pin Input Analog ADC with 12Bit
Resolution (AN[14..87).
® Tt is used to be UART1 Function (P3[3..0]).
e Tt is used to be SPIO Function (P3[7..4]).
Port P3.7 P3.6 P3.5 P3.4 P3.3 P3.2 P3.1 P3.0
GPIO /OP3.7 | /OP3.6 | I/OP3.5 | I/OP34 | I/OP3.3 | I/OP3.2 | I/OP3.1 | I/OP3.0
ADC - AN14 AN13 AN12 AN11 AN10 AN9 ANS8
UART1 - - - - RXD1 TXD1 ACKA1 USS1
SPIO MISOO0 MOSIO SCKO SSSO - - - -
Table shows functions for using Pin Ports of Port P3.
ETT Co., Ltd. 9 WWW.ETT.CO.TH
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PORT P4[0..7]

P4.0 P4.1
P4.2 P4.3
P4.4 P4.5
P4.6 P4.7

+VCC GND

PORT-P4[0..7]

PORT-P4[0..7]: There 1is 8Bit Signal entirely from Port P4 of

MCU. Pin of this P4 is floated independently; so, user can choose
and use all 8Bit as preferred.
Signal from Port P4 of Z51F6412 can be programmed to be

various functions; it can be normal GPIO Input/Output or it is used
with special functions as follows;

e Tt is used to be GPIO Input/Output Port (P4[7.
e Tt is used to be UART2 Function(P4[3..0]).
e Tt is used to be SPI1 Function(P4[7..4]).

.071)

Port P4.7 P4.6 P4.5 P4.4 P4.3 P4.2 P4.1 P4.0
GPIO /O P47 | /IOP4.6 | I/OP45 [ I/OP4.4 | /OP43 | I/OP4.2 | I/OP4.1 | I/OP4.0
UART?2 - - - - RXD2 TXD2 ACK2 USS2
SPI1 MISO1 MOSI1 SCK1 SSS1 - - - -
Table shows functions for using Pin Ports of Port P4.
ETT Co., Ltd. 10
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PORT P5[0..7]

P5.0 P5.1
P5.2 P5.3
P5.4 P5.5
P5.6 P5.7
+VCC GND
PORT-P5[0..7]

PORT-P5[0..7]: There is 8Bit Signal entirely from Port P5 of
MCU. Pin of this P5 is floated independently; so, user can choose
and use all 8Bit as preferred.

Signal from Port P5 of Z51F6412 can be programmed to be
various functions; it can be normal GPIO Input/Output or it is used
with special functions as follows;

® Tt is used to be GPIO Input/Output Port (P5[7..0]).

® Tt is used to be Buzzer Drive(P5[0]).

® Tt is used to be PWM Function(P5[7..3]).

® Tt is used to be Timer Input/Output Function(P5[7..1]).

Port P5.7 P5.6 P5.5 P5.4 P5.3 P5.2 P5.1 P5.0

GPIO /O P57 | /OP5.6 | /IOP55 | /OP5.4 | I/OP5.3 | I/OP52 | I/OP5.1 | I/OP5.0

BUZZER - - - - - - - BUZZER

PWM PWM5 PWM4 PWM3 PWM2 PWM1 - - -

Timer T5 T4 T3 T2 T1 T0 ECO -

Table shows functions for using Pin Ports of Port P5.
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PORT P6[0..7]

P6.0 P6.1
P6.2 P6.3
P6.4 P6.5
P6.6 P6.7
+VCC GND

PORT-P6[0..7]

PORT-P6[0..7]: There is 8Bit Signal entirely from Port P6 of

MCU. Pin of this P6 is floated independently; so, user can choose
and use all 8Bit as preferred.
Signal from Port P6 of Z51F6412 can be programmed to be

various functions; it can be normal GPIO Input/Output or it is used
with special functions as follows;

® Tt is used to be GPIO Input/Output Port (P6[7..0]).
¢ It is used to be Main Crystal Oscillator (P6[3..2]).
® Tt is used to be Timer Input Function(P6[5,4,1,01]).

Port P6.7 P6.6 P6.5 P6.4 P6.3 P6.2 P6.1 P6.0
GPIO /1O P6.7 | IOP6.6 | IIOPB.5 | I/OP6.4 [ /IOP6.3 | I/OP6.2 | I/OP6B.1 | I/OP6.0
XTAL - - - - XOUT XIN - -
Timer - - EC5 EC4 - - EC3 EC2

Table shows functions for using Pin Ports of Port P6.
ETT Co., Ltd. 12 WWW.ETT.CO.TH
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PORT P7[0..7]

PORT-P7[0..7] :

MCU.

P7.0 P7.1
pP7.2 P7.3
P7.4 P7.5
P7.6 P7.7
+VCC GND
PORT-P7[0..7]

and use all 8Bit as preferred.

Signal
various functions;

from Port P7

of

with special functions as follows;

e It is used to be GPIO Input/Output Port(P7([7..0]).

Z51F6412

can

SO,

be

programmed to
it can be normal GPIO Input/Output or it is used

There 1is 8Bit Signal entirely from Port P7 of

Pin of this P7 is floated independently; user can choose

be

® Tt is used to be Input Pin Change Interrupt PCI7[7..0].
Port P7.7 P7.6 P7.5 P7.4 P7.3 P7.2 P7.1 P7.0
GPIO /O P7.7 | /IOP76 | I/OP75 | /OP7.4 | I/OP7.3 | I/OP7.2 | /OP7.1 | I/OPT7.0
PCI7 PCI7.7 PCI7.6 PCI7.5 PCI7.4 PCI7.3 PCI7.2 PCI7.1 PCI7.0
Table shows functions for using Pin Ports of Port P7.
ETT Co., Ltd. 13
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PORT OCD (On-Chip Debug)

NC +VCC
NC GND
NC DSCL
NC DSDA
NC NC

PORT-OCD(DEBUG)

PORT-OCD: It is Connector to connect with OCD/ISP Device to
program and control Debugging for MCU on board. It supports the
connection with device that has Dbeen designed for the ISP
Application (In-System Programming) and Debug of MCU Z8051 according
to the standard restriction of Zilog as follows;

e Zilog 78051 OCD of Zilog Inc.
e ET-Z8051 OCD of ETT

The connection between Board ET-BASE Z7Z51F6412 and OCD Device
is performed through 10Pin Pair Cable as shown in the example below;

Picture illustrates the connection between Board ET-BASE Z51F6412
and Zilog Z8051 OCD.

ETT Co., Ltd. 14 WWW.ETT.CO.TH
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Picture shows the feature of ET-Z8051 OCD from ETT.
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Picture illustrates the connection between Board ET-BASE Z51F6412
and ET-Z8051 OCD.
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How to use RS232

Port RS232 is Signal RS232 that has converted signal level
from MAX3232 completely. In case of Z51F6412, it normally has 4
Channel Hardware UART; it uses Pins as follows;

"= UARTO uses P0.2(TX0) and PO.3(RXO0)
= UART1 uses P3.2(TX1l) and P3.3(RX1)
®  UART2 uses P4.2(TX2) and P4.3(RX2)
" UART3 uses P2.6(TX3) and P2.7(RX3)

It designs the Circuit of board to use 2 Channels of Hardware
UART; it interfaces with Circuit RS232 Line Driver that is UARTO and
UART1. For UART2 and UART3, it is floated independently, so user can
design and use this signal for suitable applications; for example,
it 1s wused to Dbe RS422/RS485; or, it 1s wused to Dbe UART
Communication with other devices directly in the format of TTL
Level. Signal of RS232 in each channel is arranged in the format of
Connector CPA-4PIN(RS232) as shown in the picture below;

UARTO UART1
[1][2][=][4] [1][2][=][4]
O O
S g 2 2 S ¥ x 2
+ x + O + @ - O
vee Ve
22R o
P33:RXD 1 s L Cl+ vee LT—“— 5 T—o 1
z —0 2
= o ————O| 3
" E—i——m- v+—i————ﬁkﬂi 4
4 6 UARTI
P3.2:TXD1 o co+ V- —] - —
" Ls c2 anp —L2 j._ﬂ1
2R
{P03:RXD0> — vee
12 13
T RIO RIL—3 T
Tl TI0 |— 0 1
—— R R2 — 0| 2
P0.2:TXDO T21 120 0 3

MAX3232

UARTO

q

The Cable that is used to connect Signal RS232 between ComPort
of computer PC and Connector RS232 of Board ET-BASE Z51F6412 is
shown in the picture below;

ETT Co., Ltd. 16 WWW.ETT.CO.TH
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Picture shows Circuit of Cable RS232.
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How to use Circuit SW1

SW1 is Circuit Push-Button Switch to create Signal Logic “0”
and “1” to test the operation of Logic Input. For example, it tests
to detect the status of pressing Switch; when the Switch is not
pressed, the Logic is “1”; or, when the Switch is pressed, the Logic
is “0”. Signal Logic from this Circuit is connected to Pin P8.0 of
MCU as shown in the picture.

22R
P8O ANAN |

010

O

SW1(P8.0)

Because it designs Port structure of Z51F6412 to be flexible
and there are various circuits insides that assist user to choose
and apply each part of the circuit as preferred. In the part of Port
Input that is used to read status from TOUCH Switch, Z51F6412 has 4
Registers that are related to this Port Input; so, user can choose
and setup the operation of Port suitably as follows;

® P8 is Port P8 Data Register of Port P8; it is used to read
status of Pin Port.

e P8I0 1is Port P8 Direction of Port P8; it is used to set
function of Port to be IN or OUT.

® P8PU is Port P8 Pull-Up; it 1is used to open Pull-Up internal
Chip or not.

® P8DB is Port P8 Debounce; it is used to open Circuit Debounce
internal Chip or not.

Each Register is 8Bit; it separates function of each bit to
control Pin Port of each Pin independently. In case of SWl that is
connected with P8.0, it only uses data in Bit 0 of each Register to
control the operation of Pin P8.0 as shown in the example below;
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#include <z51f6412.h> // 7Z51F6412 Register

/************************************/

/* ET-BASE Z51F6412 Hardware SW Pin */

/************************************/

#define SW_PIN (1 << 0) // P8[0] = SW Pin
#define SW_PORT DIR P8I0 // Port P8 Direction
#define SW PORT DATA P8 // Port P8 Data
#define SW_PORT PULLUP P8PU // Port P8 Pull-Up
#define SW_PORT DEBOUNCE P8DB // Port P8 Debounce

// Bit Variable

static bit this sw;

static bit last sw;

sbit SW_READ = P8"0; // Pin Read SW = P8.0

void main (void)

{

SW_PORT DIR &= ~ (SW_PIN); // Config SW Pin = Input
SW_PORT DEBOUNCE |= (SW_PIN); // Enable Debounce For SW Pin
SW_PORT PULLUP |= (SW_PIN); // Enable Pull-Up For SW Pin
SW_PORT DATA |= (SW_PIN); // Defualt Logic "1"
last sw = 1; // Default SW Status = Release
while (1)
{
this sw = SW_READ; // Read Bit SW
if (this sw != last sw) // If SW Status Change
{
if ((last_sw==1) && (this sw==0)) //Verify SW Press & Service
{
}
if ((last sw==0) && (this sw==1)) //Verify SW Release & Service
{
}
last _sw = this sw; //Update SW Reference Status

}

It shows an example Code for Initial SW1.
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How to use Circuit LED

LED 1is circuit that displays the logical result (LOGIC) to
user; it is used with Signal Logic Output. If it receives Logic “17,
LED is ON; but, it receives Logic “0”, LED is OFF. The Signal Logic
that drives the LED display in this Circuit 1is connected from Pin
P8.1 of MCU as shown in the picture below;

LED(P8.1)
P3.l ’*
M
S
#include <z51f6412.h> // Z8051 : Z51F6412

/*************************************/

/* ET-BASE Z51F6412 Hardware LED Pin */

/*************************************/

#define LED PIN (1 << 1) // P8[1] = LED
#define LED PORT DIR P8IO // Port P8 Direction
#define LED PORT DATA P8 // Port P8 Data

void main (void)

{

LED PORT DIR |= (LED PIN); // Configure LED = Output

LED PORT DATA |= (LED_PIN) // LED Pin = 1(ON LED)
LED PORT DATA &= ~ (LED PIN) // LED Pin = 0 (OFF LED)
LED PORT DATA "= (LED_PIN) // LED Pin = Toggle

It shows an example Code for Initial LED.
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How to use Circuit Buzzer

Buzzer 1is Circuit to generate various sounds by different
frequencies. The Z51F6412 has included this circuit to control sound
generator of Buzzer internal structure of Chip; it uses Pin P5.0 to
control sound generating of Buzzer. The special Circuit in this part
reduces many complications about writing program to create frequency
to control sound generating of Buzzer; in this case, user only sets
value to setup the operation of Buzzer, especially the related
Register, internal circuit sends Signal to control  Buzzer
automatically; so, it 1is easier to write program. Signal Pin Port
that is used to drive Buzzer is to use Pin P5.0; moreover, there is
Jumper to connect/disconnect signal as preferred as shown in the
picture below;

P50 Ve
22R
oS
z
[ >
¢ © —
7 Z w
N
o | S
b N
* 52!
=
#include <z51f6412.h> // 78051 : Z51F6412
void main (void)
{
// Config Buzzer
// BUZCR = 00000,11,0
// 00000xxx : Default Reserve Bit
// xxxxx1lx : Buzzer Clock Source = Fx/256
// xxxxxxx(0 : Buzzer Disable
BUZCR |= 0x06;
BUZDR = O0Oxl1F; //Buzzer Frequency
while (1)
{
BUZCR |= 0x01; //ON Buzzer (xxxxxxxl:Enable Buzzer)
BUZCR &= ~0x01; //OFF Buzzer (xxxxxxx0:Disable Buzzer)
}
}

It shows an example Code for Initial Buzzer.
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How to use Circuit Main Clock Oscillator

Main Clock Oscillator is external Signal Clock that uses
Crystal Oscillator in the range of 1 MHz to 10 MHz to generate
frequency; the Signal Clock from this circuit is high accuracy, so
it is suitable for the application that requires very high accuracy.
When setting MCU to run from the Signal Clock of this Main Clock
Oscillator, user has to install the Crystal in the range of 1-10 MHz
and 22pF Capacitor into the board; however, it has to lose 2 Pin
I/0s that are P6.2 and P6.3 because it has to use both pins to
interface with Module Crystal Oscillator. Moreover, it should remove
0-OHM Resistor from board to remove the connection between Signal
P6.2 and P6.3 and Connector IDE 10 Pin of Port P6[0..7]; it protects
this Signal Clock from loading by other external signal.

I P62(0R) l
P62-MCU J_ | NN\ | P621/0
— I I
3= lanaan !
—e I I
™ | P63(0R) |
P63-MCU — WA I P631/0
) ) L—_-— =
(3] 3]
g e
=3 =5}

= = MAIN CLOCK

It shows how to install Crystal 1-10 MHz and Capacitor for Circuit
Main Clock Oscillator.

Main Clack:"=

WHH.ETT.CO.TH * . R

It shows how to install Main Clock and remove P6.2/P6.3 from
Connector Port P6[7..0].

ETT Co., Ltd. 22 WWW.ETT.CO.TH



User’s Manual of Board Microcontroller “ET-BASE Z51F6412” E-“"“-

User can set this Circuit Main Clock Oscillator to run when
MCU starts running by setting the value in Configuration Bit in the
step of programming MCU. Moreover, there is another one choice that
user can enable/disable the operation of Circuit Frequency Generator
is to use commands in the program.

Configuration dialog,

IJser boot code area

[ JLack code area 0.7KB (0x100 ~ 0x3FF)
|[“1Enable ¥in, xout | [ ]1.7KB (0x100 ~ 0x7FF) Close
[]Enable Sub-xim, Xout []3.8KE (0x100 ~ 0xFFF)

[ ]7.9KB {0x100 ~ Ox1FFF)
[ ]Lock boat: area

Confiquration dump
o000 - 00 1E 4B 05 00 00 00 00 00 00 00 00 00 dd 0d oo
oolo - 00 00 00 00 00 OO0 00 00 00 OO0 OO0 00 OO0 00 00 oo
O0Z0 :© 00 OO0 OO OO0 00 OO0 00 00 00 OO OO 00 OO0 00 00 oo
o030 :© 00 00 00 00 00 OO0 00 00 00 OO OO0 00 OO0 00 00 oo

It shows how to set Configuration Bit to enable the operation of
Circuit Main Clock Oscillator.

User can set MCU to run from source of this Signal Main Clock
Oscillator by wusing commands in the program; moreover, user can
switch to other sources of Signal Clock as preferable.

PDOWN
| _anmm====10.00 MHz
-
-
4
X | | Main “ »,"'
osc |
Xour D_ fxin DCLK —
> >
SUBxn D_ SUB PLL fsus IfPLL‘ CIockG|en. SCLK
D 0sC = T (Con?, System,
SUBxour 1n Clock Peripherals)
fintre L. Change
Y = DIV| 1/4
WT INT-RC 1/8
0sC Fainic System Clock
(16MHz) ._l Masking Control

PDOWN BIT
WONS Overflow

RING-0SC l
BIT -
(1MHz)

WDT

1
=
<
)

y

It shows how to choose and use Signal Clock from Circuit Main Clock
Oscillator.
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#include <z51f6412.h> // Z8051 : Z51F6412

void main (void)
{

char ch;

int 1i;

/* Config System Clock = External XTAL 10.00 MHz */
//PLLCR = 0,0,0,00,00,0

// Oxxxxxxx : PLL Output Status

// x0xxxxxx : PLL Output Bypass

// xx0xxxxx : Power PLL = Default

// xxx00xxx : FBDiv = Default

// xxxxx00x : PLL M Default

// xxxxxxx(0 : PLL Disable

PLLCR = OXOO // Disable PLL

// SCCR = 0,00,1,1,0,01

// 0xxxxxxx : Stop Mode = Mode 2

// x00xxxxx : Clock Divide 1

// xxxlxxxx : Clock Change By Software

// xxxx1xxx : RC Oscillator Disable

// xxxxx0xx : XTAL Oscillator Enable

// xxxxxx01l : System Clock Source = Main Clock (1~10 MHz)

SCCR = 0x10; // Enable Main XTAL-10MHz
for (1i=0; i<32000; i++); // Delay for XTAL Stabilization
SCCR = 0x19; // Select Clock = XTAL-10MHz &

// Stop Internal RC
/* Now System Clock = 10.00MHz */

It shows an example program for setting MCU to run from Main Clock
Oscillator.

How to use Circuit Sub Clock Oscillator

Sub Clock Oscillator is Clock System from external MCU that
uses low Oscillator Frequency 32.768 KHz to reduce noise from
Circuit Frequency Generator; this frequency 1s compatible with
Circuit Phrase-Lock-Loop to increase the frequency to 17.45 MHz.
When setting MCU to run from the Signal Clock of this Circuit Sub
Clock Oscillator, user has to install Crystal 32.768 KHz and 22pF
Capacitor into the board; however, it has to lose 2 Pin I/Os that
are P0.4 and P0.5 because it has to use both pins to interface with
Module Crystal Oscillator 32.768 KHz. Moreover, it should remove 0-
OHM Resistor from board to remove the connection between Signal P0.4
and P0.5 and Connector IDE 10 Pin of Port PO[0..7]; it protects this
Signal Clock from loading by other external signal.
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| |
|  PO4(OR) |
P04-MCU 9 —\"\"—— P041/0
(98]
_I_ = I ] |
3
3 | Uamaan |
T Z | I
H | PO5(0R) :
P05-MCU - N\ - P05I0
[y} 0o
DO [}
ge] ko]
i es}

= = SUB CLOCK

It shows how to install Crystal 32.768 KHz and Capacitor for Circuit
Sub Clock Oscillator.

ET BASE 251F6412
ULMLLETT.CO.TH

It shows how to install Circuit Sub Clock and remove P0.4/P0.5 from
Connector Port PO[7.0].

User can set this Circuit Sub Clock Oscillator to run when MCU
starts running by setting the value in Configuration Bit in the step
of programming MCU. Moreover, there is another one choice that user
can enable/disable the operation of Circuit Frequency Generator 1is
to use commands in the program.
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Configuration dialog, E|
IUser boot code area
[ ]Lock code area 0,7KE {0x100 ~ 0x3FF)
[ ]Enable Xin, xout []1.7KB (0100 ~ 0x7FF)
| [/ Enabls Sub-in, Xout | [ ]3.8KB (0x100 ~ 0xFFF)

[]7.9KB {0x100 ~ 0x1FFF)
[ ]Lock boat: area

Confiquration dump
oooo : oo 1E 4B 05 00 OO0 00 00 00 OO0 00 00 OO0 00 0o oo
o010 : 00 00 Q0 00 00 Q0 Q0 00 00 OO0 OO0 00 Qo0 Q0 0o oo
O0Z0 - 00 00 00 00 A0 a0 dd 00 00 00 04 00 Q0 ad 0d a0
o030 - 00 00 00 00 00 OO0 00 00 00 OO 00 00 OO0 00 00 o0

It shows how to setup Configuration Bit to enable the operation of
Circuit Sub Clock Oscillator.

User can set MCU to run from source of this Signal Sub Clock
Oscillator by using commands in the program. Moreover, it can enable
internal Phrase-Lock-Loop to set the frequency for running MCU at
11.0755 MHZ (multiplied by 338) or running at the maximum speed of
14.7456 MHz (multiplies by 450) as preferred.

PDOWN
l ,--==32.768KHz X 450 = 14.7456MHz
7’
Xin | | Main K
1 |
Xour D_ —— 4 fxin DCLK
e — .| System SCLK
SUBxn D_ suB fsus ,fPLL‘ CIockG|en.
osc PLL - y (Core, System,
SUBxour D_ 11 Clock i Peripherals)
fintre L. Change
Y »|DIV| 1/4
.
WT INT-RC 118
0sC Fainic System Clock
(16MHz) ._l Masking Control

PDOWN BIT
WONS Overflow

RING-0SC l
BIT -
(1MHz)

WDT

1
=
<
)

y

It shows how to choose and use Signal Clock from Circuit Sub Clock
Oscillator + PLL.
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#include <z51f6412.h> // Z8051 : Z51F6412

void main (void)
{
char ch;
//int 1i;

/* Config System Clock = 32.768KHz+PLL(14.7456MHz) */
//PLLCR = 0,1,0,10,00,1

// Oxxxxxxx : PLL Status Read Only

// x1lxxxxxx : PLL Output Enable

// xx0xxxxx : Power PLL = Default

// xxx10xxx : FBDiv = 450

// xxxxx00x : PLL M 1

// xxxxxxxl : PLL Enable

PLLCR = OX51 // Enable PLL

// SCCR = 0,00,1,1,0,10

// 0xxxxxxx : Stop Mode = Mode 2

// x00xxxxx : Clock Divide 1

// xxxlxxxx : Clock Change By Software

// xxxx1xxx : RC Oscillator Disable

// xxxxx0xx : XTAL Oscillator Enable

// xxxxxx10 : System Clock Source = 32.768KHz

SCCR = 0x1A; // Run XTAL-32.768KHz+PLL
while ((PLLCR & 0x80) != 0x80); // Wait PLL Output Lock
/* Now System Clock = 14.7456MHz */

It shows an example program for setting MCU to run from Circuit Sub
Clock Oscillator + PLL.

How to use Internal RC Oscillator

It 1is good alternative to choose and wuse Signal Clock
Generator from Internal RC Oscillator. There are several strong
points when setting MCU to run by this Signal Clock from Internal RC
Oscillator; for example, it saves energy and devices; so, user gets
more 4 Pins because 1t does not lose any Pin I/0 for interfacing
with external Module Crystal Oscillator. This internal Signal Clock
is quite accurate because the inconsistency is only +/-2%; so, 1t is
enough and suitable for general applications. User can choose to set
the suitable divider to find out the frequency from this Circuit
Frequency Generator of Internal RC Oscillator; and finally, user
will get the preferable Frequency as 2 MHz, 4MHz, 8MHz or 16MHz from
the commands in the program.
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PDOWN ,-——2,4,8,16 MHz

l .

I
| | i
X Main .
osc | Y
Xour D_ fxn DCLK —
SUByn D_ SUB fsus [ fel i ClockG|en, SELK
PLL > Core, System
0oscC (Core, System,
SUBxour D_ Clock i Peripherals)
fintre Change
Y
WT INT-RC
0SC System Clock
(16MHz) Masking Control
PDOWN BIT
HaNa Overflow
RING-OSC l
H DIvi8 - BIT » WDT

(1MHz)

It shows how to choose and use Signal Clock from Circuit Internal RC
Oscillator.

#include <z51f6412.h> // 28051 : Z51F6412

void main (void)
{
/* Config System Clock = Internal RC 8.00 MHz */
//PLLCR = 0,0,0,00,00,0
// Oxxxxxxx : PLL Output Status
// x0xxxxxx : PLL Output Bypass
// xx0xxxxXxX : Power PLL = Default
// xxx00xxx : FBDiv = Default
// xxxxx00x : PLL M = Default
// xxxxxxx(0 : PLL Disable
PLILCR = 0x00; // Disable PLL

// SCCR = 0,01,0,0,1,00

// 0xxxxxxx : Stop Mode = Mode 2

// x01lxxxxx : INTRC Clock Divide = INTRC (16MHz)/2 = 8MHz
// xxx0xxxx : Clock Change By Hardware

// xxxx0xxx : RC Oscillator Enable

// xxxxx1lxx : XTAL Oscillator Disable

// xxxxxx00 : System Clock Source = INTRC (16MHz)

SCCR = 0x24; // INT-RC 8MHz

/* Now System Clock = 8.00MHz */

It shows an example program for setting MCU to run by Internal RC
with 8.00 MHz.
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Circuit Power Supply

Circuit Power Supply of this board is compatible with +5VDC
from external board. There is Circuit Regulate 3.3V/1A internal
board with Jumper to set and choose the preferable voltage levels
between +5VDC or +3V3; it is used to be Voltage of MCU (+VCC) and
Circuit I/0O internal board.

The method to choose and set the voltage level +VCC for MCU
internal board is to set Jumper 3V3/+5V; in this case, user should
consider the main objective and the connected device, and then user
needs to choose the suitable +VCC. This MCU No.Z51F6412 can operate
well with the voltage in the range of 2.0V to 5.5V; there are 2
voltage levels that can be choose on board that are +5V and +3.3V.
Remember, when user has chosen any voltage level in any range of
Power Supply for board, the level of Signal Logic that is used to
connect with external device should not be higher than voltage level
of Power Supply. For example, if using Power Supply 3.3V, the signal
that is connected must be 3.3V; but, if it is connected with Signal
5V, the MCU maybe damaged. So, user should be careful and choose the
correct voltage level for MCU.

Ve
45V —— +3V3
I' 'I
+5V +3V3
TAY NCP1117-3V3 +3V3
+
| =Y 3 IN OUT 2 N
2 a
Z Y
o
—_ 1 (==} (=) N
S A~ _-— = = /0 ™ € ~ 2
fr] =] _ " es] ~

ETT Co., Ltd. 29 WWW.ETT.CO.TH



User’s Manual of Board Microcontroller “ET-BASE Z51F6412” E[

___JI
ety

Fuse Configuration of Z51F6412

User boot code area

[ JLock code area 0.7KB (0x100 ~ 0x3FF)
[ ]Enable xin, zout [ 11.7KB {0x100 ~ 0x7FF)
[ ] Enable Sub-xim, Xout []3.8KE (0x100 ~ 0xFFF)

[ ]7.9KB {0x100 ~ Ox1FFF)
[ ]Lock boat: area

Confiquration dump
o000 - 00 1E 4B 05 00 00 00 00 00 00 00 00 00 dd 0d oo
oolo - 00 00 00 00 00 OO0 00 00 00 OO0 OO0 00 OO0 00 00 oo
O0Z0 :© 00 OO0 OO OO0 00 OO0 00 00 00 OO OO 00 OO0 00 00 oo
o030 :© 00 00 00 00 00 OO0 00 00 00 OO OO0 00 OO0 00 00 oo

Z51F6412 has special Register called “FUSE_CONF”; it is to set
the operation of MCU. It sets the value of this Fuse in the process
of programming Code by OCD Device that is Debug and ISP and Parallel
Programming. This Register is 8BIT; the initial wvalue internal MCU
that 1s standard wvalue from factory is 0x00. The meanings of
Register “FUSE_CONF” are listed below;

D7 D6 D5 D4 D3 D2 D1 DO

BSIZE1 BSIZEO | SXIENA | XINENA - OCDSEL | LOCKB LOCKF

® BZSIE1:BSIZEO: It is used together to setup Boot Code Size; in
this case, there are 4 sizes as follows;

O [0:0] = 768 Byte (1KByte - 256Byte : Boot Code Address
0x00FF..0x03FF)

O [0:1] = 1792 Byte (2KByte - 256Byte : Boot Code Address
0x00FF...0x07FF )

O [1:0] = 3840 Byte (4KByte - 256Byte : Boot Code Address
0x00FF...0x0FFF)

O [1:1] = 7936 Byte (8KByte - 256Byte : Boot Code Address

O0x00FF...0x1FFF)

¢ SXTIENA: It 1is used to setup the operation of Sub Clock
Oscillator that i1s Circuit Clock Generator 32.768KHz from
external; it 1s interfaced with P0.4 and P0.5. The Default
value from factory is set as Disable.
O 0 : Sub Clock Oscillator Disable

O 1 : Sub Clock Oscillator Enable

¢ XINENA: It 1s wused to setup the operation of Main Clock
Oscillator that is Circuit Clock Generator from external; it
is in the range of 1 MHz - 10 MHz. It is interfaced with P6.2
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and P6.3; in this case, the Default value from factory is set
as Disable.

O 0 : Main Clock Oscillator Disable
O 1 : Main Clock Oscillator Enable

® OCDSEL: It 1s wused to setup the operation of circuit to
eliminate noise at Pin OCD (Select Noise Cancelling of OCD

Pin) .
O 0: Signal OCD is filtered by Circuit that filters noise
10nS.
O 1: Signal OCD Sync and Signal Clock is internal INTRC
Clock.

® LOCKE: It is used to setup value to protect the memory in the
part of Boot Code from erasing, it accords to size that is set
by BSIZE[1:0].
O 0 : Boot Lock Disable
O 1: Boot Lock Enable; it protects the memory in the part
of Boot Code from erasing.
® LOCKF: It is used to setup format to protect the Memory Code.
When Enable, this Fuse Bit is “1” and it cannot read any data

from the Memory Code of MCU by external Programmer. This Fuse
Bit can be cancelled by erasing all data in the memory only.

O 0 : Lock Disable
O 1 : Lock Enable(Protect device from reading)

**k *NOTE* * *

For Debugger Mode, user can edit wvalue of this Register
temporarily, without actually programming Config; it temporarily
tests the operational result of MCU. Except, the wvalue of Bit
“LOCKF”, it cannot be temporarily edited or changed by Debugger
device. When MCU exits from this Debugger Mode, the specifications
of MCU are normal Config.
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How to connect MCU with ET-Z8051 OCD in Debug Mode

%'

ET-Z805I OC

Dabugger & In-system Programmer

73—
15, . ENA|
Sorvencoses
y Fau

Picture shows how to interface ET-BASE Z51F6412 with ET-Z8051 OCD.
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This operation mode is suitable for doing in the process of
developing program because user can program, control, test, and stop
the operation of MCU independently; moreover, user can check and
modify Registers while MCU is running, without erasing and
programming MCU frequently. This operation mode is compatible with
Program Zilog Z8051 OCD. Nowadays (August, 2012), this program is
updated to version Zilog 28051 OCD Version 1.147. This is the
procedure for using board briefly;

1. Install Program Zilog 28051 OCD completely, and then run File
name “Z8051 1.1l.exe”.

2. Interface USB Cable of ET-7Z8051 OCD with computer PC and then
install Driver of the device completely; user does this step
only one time. The device “ET-Z8051 OCD of ETT uses the same
Driver as Zilog Z8051 OCD of Zilog Inc. Normally, this Driver
has already been installed completely with Program
“Z8051_1.1l.exe” in step No.l; in this case, if it installs the
program according to the standard value, the Driver is in the
location “\device drivers\OCD USB\” under the Directory that
installs the program. Nowadays, the Driver supports the
Operating System of Windows for computer that is both 32BIT
and 64BIT as follows;

a.“C:\Program Files\Zilog\z8051 1.1\device drivers\OCD USB\x32” for
32Bit a

b.“C:\Program Files\Zilog\z8051 1.1\device drivers\OCD USB\x64” for
64Bit

If everything is correct, red LED USB on ET-Z8051 OCD is ON;
moreover, when user enters Device Manager, user can see USB
Device in Tab Universal Serial Bus Controller; in this case,
it found the device called “Zilog Z8051 USB OCD” as shown in
the example below;

Help

m & 2E &

File  Action Wiew

[+ -z Keyboards
-7 Mice and other pointing devices
[+ Moderms

[+ % Monitars

[+ -H8 Metwork adapters

# 5 Ports (COM & LPT)

[+ %% Processors
=@, 50und, video and game contrallers

|2

[+ i Suckem d
----- B TNl Ry o200 1FE, FoM Usb Universal Host Controller - 2658

- InkelR) Q2801FB,I'FBM USE Universal Host Controller - 2659

- Inkel(R) ¥BDIFB,I'FBM USE Universal Host Controller - 2654

g Inkel(R) gZSDlFB,I'FBM USE Universal Host Controller - 2658

o InteI(R)p2801FB,I'FBM USEz Enhanced Host Contraller - 265C

- LSE RC’t Hub

-5 LISB Rt Hub

- USE Rfot Hub

&3 USE Ragt Hub

I g Zilog 28051 USE OCD
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3. Run Program Zilog 28051 OCD V1.147. When this program first
starts running, it displays message Dialog to notify user to
know that it found the Z8051 OCD Device as shown in the
example below. Moreover, the OCD Device of ET-Z8051 OCD shows
the green LED LINK that is 1it wup; 1t means that the OCD
Device is ready to run.

OCD dongle iz detected |

Cloze

4, If it has provided Power Supply for Board ET-BASE Z51F6412
completely, it should remove Cable Power Supply of Board ET-
BASE Z51F6412 from board first. ©Next, it should interface
10Pin Pair Cable between ET-Z8051 OCD with yellow Connector
IDE 10Pin (PORT-OCD) of Board ET-BASE Z51F6412 completely; and
finally, it should provide Power Supply into Board ET-BASE
Z51F6412. If everything is correct, all 3 LEDs of ET-Z8051 OCD
are 1lit up (ON) that are USB LINK and TARGET; moreover, it
also displays 2 message Dialogs respectively and it shows
number “Z516412ARX/ATX” in the Device name as shown 1in the
example below;

OCD dongle iz detected |

Cloze

Reset detected : Reset pin

Cloze

= ZILDG ZB051 OCD Debugger

File Emulation Ereak/Configure  Wiew window

Devicename | ZSI641ZARX[ATY 3 Connected

B KX ? HRE EEE D

Re Dis
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5. Now, it shows the connection between MCU on Board ET-BASE
Z51F6412 and OCD Device of ET-728051 OCD i1s correct; so, user
can command Program Zilog Z8051 OCD to run as preferred. Next,
user has to program the preferable HEX File to download into
MCU on board; click Menu File - Load HEX, specifying the
preferable file name and then download as shown in the example
below;

Object file dialog X

He:xa File narne: Cammon area size

EiankD ‘gl'I,ZSDSI'I,FINAL'I,DEMO'I,DEMO.he?)[ Browse | Mo common area |0 ~ Ox7FFF (32KE)

[]Eanki qu_-‘[ []0 ~ 0x3FFF (16KE) [ ]0 ~ OxEFFF (48KE)

2 | \‘; | Svmbal File | |

[JBanks |

[]Banks |

[JBanks |

[[]Banks |

[Bank? |

[]Banka |
|
|
|
|
|
|
|

~
-~ .
% _EPENEE-.*DD WERIFICATION after download ' ilo g
Job I [ ]

1
!
!

[JBanks

[]Bankio
[JBanki1
[]Bankiz
[JBankiz
[]Banki4
[JBankis

A

i

!

A\
() e

|
|
|
|
|
| *
|
|
|
|
|

In the part of Configuration, user can click Button Close
instantly if there is no any change; however, if user has edited
or changed any data in this Configuration, it has to setup value
as desired and then choose Write. In this case, 1t chooses Button
Close to setup Configuration values according to the Default
value from factory as shown in the example.

Configuration dialog [5__<|
IUser book code area
[ ]Lock code area 0,7KE {0100 ~ 0x3FF) —
[ ]Enable xin, xout []1.7KB (0100 ~ 0x7FF) "
[ |Enable Sub-xin, Xout [ 13.8KB {0:x100 ~ 0xFFF)
[17.9KE (0100 ~ Ox1FFF)
[ ]Lock boot area

Conficuration dump
gooo : 00 zz 4B 04 00 OO0 00 00O OO0 00 00 ao oo oo oo oo
00ld : 00 00 00 00 00 Q0 00 00 00 00 00 4o 00 oo ad oo
Oo0zo : 00 00 00 00 OO0 QO 00 OO0 OO0 OO0 00 ao aod oo oo oo
0030 : 00 00 00 00 OO0 OO 00 00 OO0 OO0 00 Oo oo oo oo oo
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6. After downloaded HEX File into MCU completely, user can
command MCU to run as preferred; in this case, it may command
MCU to RUN(GO) to see the actual operation; or it may set
position to pause (BREAK); or, it may run step by step (STEP)
to check if the operation of the designed program is correct.
User can read further details in this part from User’s Manual
of ET-7z8051 OCD and Program Zilog 78051 OCD by self.

ILOG 78051 OCD Debugger

File Emulation Break/Configue  Wiew  Window

Device name | Z5LE412ZARRIATA I Connected

AR 21 Bine [on oo | W @AY

GL Global variables EI@|E| —i main.c

Goto line Find

Llj_l»

Add symisel Remave symbol
Type Attribute Name Vale address 48 /4 woootlioe @ XTAL Oscillator Disable ~
unsigned char DATA SCCR 24 0x8A 50 A4 wouooex00 @ System Clock Source = INTRC(16MHz)

o_oooe SCCR = 0x24;

unsigned char DATA PLLCR 0:0 0xD9 - 52 7% How System Clock = 8.00MHz */
untyped DATA £ 07 0z61 o ¥: =8
unsigned char DATA PaIO 02 0xD1 _ X
unsigned char DATA ] 0:0 0x08 00003 LED_PORT DIR |= (LED_PTH):

while(l)
{

LED_PORT DATA =
LED_PORT_DATA ~=

(LED_PIN)

| 002 Change

00014
A

01 2 3 4 5 B 7 8 9 4 B C D E F

onod 00 00 00 o0 a0 o0 00 00 00 00 00 00 00 00 a0 o0
0ol0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

0D9.4
08A, #024
0D1,#002
0D&, #0FD

0T, #002

0017 : Page CS 11E0
Bank # (1 Goto Pattern Load Save Fill

Pattern  Fofesh Save

0o 1 2 3 4 5 B 7 & 9 A B C D E F

o 1 2 3 4 5 85 7 8 8 A B C DEF
0080 DS D7 OO0 00|00 0O DL 00|00 OO 24 85|Fa 00 00 FF 0_0000 02 00 LA E4 F5 DS 75 6& 24 43 D1 02 53 D& FD 43
0030 00 00 00 00 00 00 0D 00 08 00 8F 01 00 00 00 DO 070010 D 02 63 D 02 63 D3 02 80 F2 78 7F E4 F& D8 FD

0040 FO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0_00z0 75 81 07 02 00 03 00 00 00 00 00 00 00 OO0 OO0 0O
00BO 7F 00 00 00|00 00 00 00|00 00 o0 00loo0 0O FF FF 0-0030 00 00 00 00 00 00 00 00 00 00 00 00 00 OO OO OO
00C0 OE 00 00 00 00 00 FF FF 00 00 00 00 00 00 FF FF 00040 00 Q0 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00D0 00 0Z 00 00 00 00 OO0 00 00 00 00 00 3F 3F 01 FF 0_0050 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00ED 00 00 00 00|00 80 FF 00|00 00 00 80|00 DO A7 0O 0_0060 00 00 00 00 00 00 00 00 00 00 00 00 00 OO OO OO

00FD 00 00 00 00 00 00 03 0Z 00 0O 00 00 00 80 FF 0O 00070 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O
0_0080 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

Read: Mext PC 00012 FOSC count aE;E 000,004

Picture shows an example of Debug the operation of MCU through
Program Zilog Z8051 OCD vl1.147.
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How to connect MCU with ET-Z8051 OCD in ISP Programming
Mode

This operation mode is suitable for the operational format
after developed the program completely. Function of this operation
mode 1s only to Program Hex Code into MCU; it 1is suitable for
programming HEX Code when manufacturing a lot of products because it
can do quickly. This operation mode 1is compatible with Program
“Zilog 28051 ISP”. Nowadays (August, 2012), this program is updated
to version “Zilog Z8051 ISP Version 1.147”. This 1is the procedure
for using board briefly;

1. Install Program Zilog 28051 ISP and run File name
“Z8051 1.1.exe”.

2. Interface USB Cable of ET-7Z8051 OCD with computer PC and then
install Driver of the device completely; user does this step
only one time. The device “ET-Z8051 OCD of ETT uses the same
Driver as Zilog 78051 OCD of Zilog Inc. Normally, this Driver
has already been installed completely with Program
“Z8051 1.l1l.exe” in step No.l; in this case, if it installs the
program according to the standard value, the Driver is in the
location “..\device drivers\OCD USB\” under the Directory that
installs the program. Nowadays, the Driver supports the
Operating System of Windows for computer that is both 32BIT
and 64BIT as follows;

a. “C:\Program Files\Zilog\zZ8051 1.1\device drivers\OCD
USB\x32” for 32Bit

b. “C:\Program Files\Zilog\Z8051 1.1\device drivers\OCD
USB\x64” for 64Bit

If everything is correct, red LED USB on ET-Z8051 OCD is 1lit
up (ON); moreover, when user enters Device manager, it found
USB Device in Tab Universal Serial Bus Controller called
“Zilog 28051 USB OCD” as shown in the example below;

File  Action View Help

m &8 2E A
[+ Keyboards A
et __) Mice and other pointing devices
[+ L Maodems
(- & Monitars

[+ - B8 Network adapters

- 5 Ports (COM&LPT)

[+ ﬂ Processors

@, sound, video and game controllers

[+ g Swsten device

----- B [NLelliy D201 e, FemM Uob Universal Host Controller - 2658

e InteI(R)ﬁZBDlFBIFBM USE Universal Host Controller - 2659
= Inkel(R} qZBDlFB,l’FBM USE Universal Host Controller - 2654
i Inkel(R) ?2801FB,|’FBM USE Universal Host Controller - 2658
i InteI(R)pZBDlFBIFBM USEZ2 Enhanced Host Controller - 265C
€ USE Ropt Hub
6 LISB Reot Hub
& USE Rfat Hub
g USE Rigt Hub

3 E D AaE Hub
&2 Zilog ZE051 LUSE OCD
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3. Run Program “Zilog 28051 ISP V1.147” completely. When the
program first starts running, there is nothing on the screen
of program as shown in the example below;

< ZILOG 0CD ISP
HexData Program Window Help

Select [ No name Erase XDATA {data EEPROM}
L N —
File
e
v
Read

A

Write
F12

Config, 1'st Bbytes

cfg
E Checksum we
~ Passed 1}
E Elapsed 0.00s

—ilf enlf enl =] | | rall [ =

Ready NUM

4, If it has provided Power Supply for Board ET-BASE Z51F6412
completely, it should remove Cable Power Supply of Board ET-
BASE Z51F6412 from board first. ©Next, it should interface
10Pin Pair Cable between ET-Z8051 OCD with yellow Connector
IDE 10Pin (PORT-OCD) of Board ET-BASE Z51F6412 completely; and
finally, it should provide Power Supply into Board ET-BASE
Z51F6412. Next, 1t has to set MCU number; click “Select
Device” to set the MCU number to be “Z51F6412ARX/ATX” as shown
in the example below;

Device select dialog

ZS1F0410HCY Cancel
ZS1F051 1RFYRHS RIS QLY
ZS1F3E205KY P
ZS1F3221 ARYATY

vuy i
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5. When setup the MCU number completely, open the preferable HEX
File to program into MCU. Choose “Load Code HEX File”, the
Dialog Box appears and user needs to setup the format of Fill
Buffer; in this case, it sets Fill as FF as shown 1in the
example. Next, 1t has to set name and location of the
preferable HEX file as shown in the example;

Fill buffer X
—
Start address 10000 !}'
End address
Fill clata Cancel

6. After opened the HEX File and kept it in Buffer of the program
completely, choose “Write” to program Code in the Buffer into
the memory internal MCU; in this case, user has to wait until
the operation of program is complete. Next, it has to remove
Cable OCD PORT from board and then remove Power Supply from
board as well; it has to wait for a moment for 2-3 seconds,
then user interface Power Supply to provide power into board
again. Finally, MCU internal MCU starts running according to
the designed program instantly.

“ 7ILOG 0CD ISP
HexData Program ‘Window Help

ZRIBHZARRSATX

I ¢ — Loy

L] =

~— Config, 1'st Bbytes

~— | 00000000 00 00 00 00
| — Checksum 817
— Passed 1
LE]) e —
— Elapsed 14,00

It shows an example of Program MCU by OCD through Program Zilog
Z8051 ISP v1.147.
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