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Figure 60. Z8Fxx02 in 68-Pin Plastic Leaded Chip Carrier (PLCC)
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Active Low Internal Schmitt
Symbol Reset or Tri-State Pull-upor  Trigger Open Drain
Mnemonic  Direction Direction Active High  Output  Pull-down Input Output
PF[7:0] 1/0 I N/A Yes No Yes Yes,
Programmable
PG[7:0] 110 | N/A Yes No Yes Yes,
Programmable
PH[3:0] 110 | N/A Yes No Yes Yes,
Programmable
RESET | | Low N/A Pull-up Yes N/A
VDD N/A N/A N/A N/A No No N/A
XIN | | N/A N/A No No N/A
XOoUT O ) N/A Yes, in No No No
Stop mode

X represents integer 0, 1,... to indicate multiple pins with symbol mnemonics that differ only by the integer

PS017610-0404
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Table 4. Z8F640x Family Program Memory Maps (Continued)

Program Memory Address (Hex) Function

Z8F480x Products

0000-0001 Flash Option Bits
0002-0003 Reset Vector
0004-0005 WDT Interrupt Vector
0006-0007 lllegal Instruction Trap
0008-0037 Interrupt Vectors*
0038-BFFFH Program Memory
Z8F640x Products
0000-0001 Flash Option Bits
0002-0003 Reset Vector
0004-0005 WDT Interrupt Vector
0006-0007 lllegal Instruction Trap
0008-0037 Interrupt Vectors*
0038-FFFFH Program Memory

* See Table 22 on page 45 for a list of the interrupt vectors.

Data Memory

The Z8F640x family devices contain 128 bytes of read-only memory at the top of the eZ8
CPU’s 64KB Data Memory address space. The eZ8 CPU’s LDE and LDEI instructions
provide access to the Data Memory information. Table 5 describes the Z8F640x family’s

Data Memory Map.

Table 5. Z8F640x family Data Memory Maps

Data Memory Address (Hex)

Function

0000H-FFBFH

Reserved

FFCOH-FFD3H

Part Number
20-character ASCII alphanumeric code
Left justified and filled with zeros

FFD4H-FFFFH

Reserved

PS017610-0404
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Table 6. Register File Address Map (Continued)
Address (Hex)  Register Description Mnemonic Reset (Hex) Page #
FED Port H Control PHCTL 00 38
FEE Port H Input Data PHIN XX 42
FEF Port H Output Data PHOUT 00 43
Watch-Dog Timer (WDT)
FFO Watch-Dog Timer Control WDTCTL XXX00000b 75
FF1 Watch-Dog Timer Reload Upper Byte WDTU FF 76
FF2 Watch-Dog Timer Reload High Byte WDTH FF 76
FF3 Watch-Dog Timer Reload Low Byte WDTL FF 76
FF4--FF7 Reserved — XX
Flash Memory Controller
FF8 Flash Control FCTL 00 144
FF8 Flash Status FSTAT 00 145
FF9 Flash Page Select FPS 00 146
FFA Flash Programming Frequency High Byte FFREQH 00 147
FFB Flash Programming Frequency Low Byte FFREQL 00 147
eZ8 CPU
FFC Flags — XX Refer to the eZ8
FFD Register Pointer RP XX CPU User
FFE Stack Pointer High Byte SPH XX Manual
FFF Stack Pointer Low Byte SPL XX

XX=Undefined

PS017610-0404

Register File Address Map
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e Watch-Dog Timer’s internal RC oscillator continues to operate

¢ If enabled, the Watch-Dog Timer continues to operate

* All other on-chip peripherals continue to operate

The eZ8 CPU can be brought out of Halt mode by any of the following operations:
* Interrupt

e Watch-Dog Timer time-out (interrupt or reset)

* Power-on reset

* \oltage-brown out reset

e External RESET pin assertion

To minimize current in Halt mode, all GPIO pins which are configured as inputs must be
driven to one of the supply rails (V¢ or GND).

PS017610-0404 Low-Power Modes
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Port A-H High Drive Enable Sub-Registers

The Port A-H High Drive Enable sub-register (Table 18) is accessed through the Port A-H
Control register by writing 04H to the Port A-H Address register. Setting the bits in the
Port A-H High Drive Enable sub-registers to 1 configures the specified port pins for high
current output drive operation. The Port A-H High Drive Enable sub-register affects the
pins directly and, as a result, alternate functions are also affected.

Table 18. Port A-H High Drive Enable Sub-Registers

BITS 7 6 5 4 3 2 1 0
FIELD PHDE7 PHDEG PHDES PHDE4 PHDE3 PHDE2 PHDE1 PHDEO
RESET 0 0 0 0 0 0 0 0

RIW RIW RIW RIW RIW RIW RIW RIW RIW
ADDR If 04H in Port A-H Address Register, accessible via Port A-H Control Register

PHDE[7:0]—Port High Drive Enabled
0 = The Port pin is configured for standard output current drive.
1 = The Port pin is configured for high output current drive.

Port A-H Stop Mode Recovery Source Enable Sub-Registers

The Port A-H STOP Mode Recovery Source Enable sub-register (Table 19) is accessed
through the Port A-H Control register by writing o5 to the Port A-H Address register.
Setting the bits in the Port A-H STOP Mode Recovery Source Enable sub-registers to 1
configures the specified Port pins as a STOP Mode Recovery source. During STOP Mode,
any logic transition on a Port pin enabled as a STOP Mode Recovery source initiates
STOP Mode Recovery.

PS017610-0404 General-Purpose 1/0
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Receiving Data using the Polled Method

Follow these steps to configure the UART for polled data reception:

1.

7.

Write to the UART Baud Rate High and Low Byte registers to set the desired baud
rate.

Enable the UART pin functions by configuring the associated GPI1O Port pins for
alternate function operation.

Write to the UART Control 1 register to enable Multiprocessor (9-bit) mode functions,
if desired.

Write to the UART Control O register to:

— Set the receive enable bit (REN) to enable the UART for data reception

— Enable parity, if desired, and select either even or odd parity.

Check the RDA bit in the UART Status 0 register to determine if the Receive Data
register contains a valid data byte (indicated by a 1). If RDA is set to 1 to indicate

available data, continue to Step 6. If the Receive Data register is empty (indicated by a
0), continue to monitor the RDA bit awaiting reception of the valid data.

Read data from the UART Receive Data register. If operating in Multiprocessor (9-bit)
mode, first read the Multiprocessor Receive flag (MPRX) to determine if the data was
directed to this UART before reading the data.

Return to Step 6 to receive additional data.

Receiving Data using the Interrupt-Driven Method

The UART Receiver interrupt indicates the availability of new data (as well as error con-
ditions). Follow these steps to configure the UART receiver for interrupt-driven operation:

1.

PS017610-0404

Write to the UART Baud Rate High and Low Byte registers to set the desired baud
rate.

Enable the UART pin functions by configuring the associated GPI1O Port pins for
alternate function operation.

Execute a DI instruction to disable interrupts.

Write to the Interrupt control registers to enable the UART Receiver interrupt and set
the desired priority.

Clear the UART Receiver interrupt in the applicable Interrupt Request register.

Write to the UART Control 1 register to enable Multiprocessor (9-bit) mode functions,
if desired.

UART
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3. Enable the Baud Rate Generator timer function and associated interrupt by setting the
BIRQ bitin the UARTx Control 1 register to 1.

UART Control Register Definitions

The UART control registers support both the UARTSs and the associated Infrared Encoder/
Decoders. For more information on the infrared operation, refer to the Infrared Encoder/
Decoder chapter on page 95.

UARTX Transmit Data Register

Data bytes written to the UARTx Transmit Data register (Table 50) are shifted out on the
TXDx pin. The Write-only UARTX Transmit Data register shares a Register File address
with the Read-only UARTX Receive Data register.

Table 50. UARTX Transmit Data Register (UXTXD)

BITS 7 6 5 4 3 2 1 0
FIELD XD
RESET X X X X X X X X
R/W w w W W w w W W
ADDR FA0H and F4A8H

TXD—Transmit Data
UART transmitter data byte to be shifted out through the TXDx pin.

PS017610-0404 UART
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0 = Disable Multiprocessor mode.
1 = Enable Multiprocessor mode.

MPE—Multiprocessor Enable

0 = The UART processes all received data bytes.

1 =The UART processes only data bytes in which the multiprocessor data bit (9th bit) is
setto 1.

MPBT—Multiprocessor Bit Transmitter

This bit is applicable only when Multiprocessor (9-bit) mode is enabled.
0 = Send a 0 in the multiprocessor bit location of the data stream (9th bit).
1 =Send a 1 in the multiprocessor bit location of the data stream (9th bit).

Reserved
These bits are reserved and must be 0.

RDAIRQ—Receive Data Interrupt Enable

0 = Received data and receiver errors generates an interrupt request to the Interrupt Con-

troller.

1 = Received data does not generate an interrupt request to the Interrupt Controller. Only

receiver errors generate an interrupt request. The associated DMA will still be notified that
received data is available.

IREN—Infrared Encoder/Decoder Enable

0 = Infrared Encoder/Decoder is disabled. UART operates normally operation.

1 = Infrared Encoder/Decoder is enabled. The UART transmits and receives data through
the Infrared Encoder/Decoder.

UARTx Baud Rate High and Low Byte Registers

Table 56. UARTX

The UARTx Baud Rate High and Low Byte registers (Tables 56 and 57) combine to create
a 16-bit baud rate divisor value (BRG[15:0]) that sets the data transmission rate (baud
rate) of the UART.

Baud Rate High Byte Register (UxBRH)

BITS 7 6 5 4 3 2 1 0

FIELD BRH

RESET 1 1 1 1 1 1 1 1
R/W RIW RIW RIW RIW R/W RIW RIW RIW

ADDR F46H and FAEH

PS017610-0404
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— Set CONT to 1 to select continuous conversion.
— Write to VREF to enable or disable the internal voltage reference generator.
— Set CEN to 1 to start the conversions.

3. When the first conversion in continuous operation is complete (after 5129 system

clock cycles, plus the 40 cycles for power-up, if necessary), the ADC control logic
performs the following operations:

— CEN resets to 0 to indicate the first conversion is complete. CEN remains 0 for all
subsequent conversions in continuous operation.

— Aninterrupt request is sent to the Interrupt Controller to indicate the first
conversion is complete. An interrupt request is not sent for subsequent
conversions in continuous operation.

4. Thereafter, the ADC writes a new 10-bit data result to {ADCD_H[7:0],
ADCD_L[7:6]} every 256 system clock cycles.

5. To disable continuous conversion, clear the CONT bit in the ADC Control register
to 0.

DMA Control of the ADC

The Direct Memory Access (DMA) Controller can control operation of the ADC includ-
ing analog input selection and conversion enable. For more information on the DMA and
configuring for ADC operations refer to the Direct Memory Access Controller chapter.

ADC Control Register Definitions

ADC Control Register

The ADC Control register selects the analog input channel and initiates the analog-to-dig-
ital conversion.

Table 80. ADC Control Register (ADCCTL)

BITS 7 6 5 4 3 2 1 0
FIELD CEN Reserved VREF CONT ANAIN[3:0]
RESET 0 0 0 0 0000

RIW RIW RIW RIW RIW RIW
ADDR F70H

CEN—Conversion Enable
0 = Conversion is complete. Writing a 0 produces no effect. The ADC automatically clears

PS017610-0404 Analog-to-Digital Converter
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this bit to 0 when a conversion has been completed.
1 = Begin conversion. Writing a 1 to this bit starts a conversion. If a conversion is already
in progress, the conversion restarts. This bit remains 1 until the conversion is complete.

Reserved

This bit is reserved and must be 0.

VREF

0 = Internal voltage reference generator enabled. The VREF pin should be left uncon-
nected (or capacitively coupled to analog ground).

1 = Internal voltage reference generator disabled. An external voltage reference must be
provided through the VREF pin.

CONT

0 = Single-shot conversion. ADC data is output once at completion of the 5129 system
clock cycles.

1 = Continuous conversion. ADC data updated every 256 system clock cycles.

ANAIN—Analog Input Select

These bits select the analog input for conversion. Not all Port pins in this list are available
in all packages for the Z8F640x family of products. Refer to the Signal and Pin Descrip-
tions chapter for information regarding the Port pins available with each package style.
Do not enable unavailable analog inputs.

0000 = ANAO

0001 = ANA1

0010 = ANA2

0011 = ANA3

0100 = ANA4

0101 = ANA5

0110 = ANA6

0111 = ANA7

1000 = ANAS

1001 = ANA9

1010 = ANA10

1011 = ANA11

11XX = Reserved.

PS017610-0404 Analog-to-Digital Converter
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Vpp =3.0-3.6V
T = -40°C to 105°C
Parameter Minimum| Typical |Maximum| Units |Notes
Writes to Single Address Before - - 2
Next Erase
Flash Row Program Time - - 8 ms  |Cumulative program time for
single row cannot exceed limit
before next erase. This parameter
is only an issue when bypassing
the Flash Controller.
Data Retention 100 - - years |25°C
Endurance 10,000 - - cycles |Program / erase cycles
Table 105. Watch-Dog Timer Electrical Characteristics and Timing
VDD =3.0-3.6V
Tp =-40°C to 105°C
Symbol |Parameter Minimum| Typical |Maximum| Units |[Conditions
Fwpr  |WDT Oscillator Frequency 25 50 100 kHz
Table 106. Analog-to-Digital Converter Electrical Characteristics and Timing
Vpp =3.0-3.6V
T = -40°C to 105°C
Symbol |Parameter Minimum| Typical |Maximum| Units |Conditions
Resolution - 10 - bits |External Vrgr = 3.0V,
Rg <= 3.0kQ
Differential Nonlinearity -1.0 - 1.0 LSB |External Vggr = 3.0V,
(DNL) Rg <= 3.0kQ
Integral Nonlinearity (INL) -3.0 - 3.0 LSB |External Vger = 3.0V,
Rg <= 3.0kQ
DC Offset Error -35 - 25 mV  |80-pin QFP and 64-pin LQFP
packages.
1 Analog source impedance affects the ADC offset voltage (because of pin leakage) and input settling time.

PS017610-0404
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General Purpose I/O Port Input Data Sample Timing

Figure 93 illustrates timing of the GP1O Port input sampling. The input value on a GP1O
Port pin is sampled on the rising edge of the system clock. The Port value is then available
to the e28 CPU on the second rising clock edge following the change of the Port value.

! TCLK : !
[ —— >
System
Clock
| |
Port Value |
Changes to 0 |
Port Pin |
Input Value |
|
Port | t Dat \
ort Input Data
Registgr Latch 0 Value May Be Read |\
From Port Input —

Data Register

Figure 93. Port Input Sample Timing

Table 107. GPIO Port Input Timing

Delay (ns)
Parameter ~ Abbreviation Minimum Maximum
Ts_porT Port Input Transition to XIN Rise Setup Time 5 -
(Not pictured)
TH_PoORT XIN Rise to Port Input Transition Hold Time 5 -
(Not pictured)
Tsvr GPIO Port Pin Pulse Width to Insure Stop Mode Recovery ~ 1us

(for GPIO Port Pins enabled as SMR sources)

PS017610-0404 Electrical Characteristics
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General Purpose I/0 Port Output Timing
Figure 94 and Table 108 provide timing information for GPIO Port pins.

! TCLK :

= >

\ |
- 1

\ T1 | | T2

- <P

|
" OUtpUt :::>.<
|

.

Figure 94. GPIO Port Output Timing

Table 108. GPIO Port Output Timing

Delay (ns)
Parameter  Abbreviation Minimum Maximum
T XIN Rise to Port Output Valid Delay - 15
T, XIN Rise to Port Output Hold Time 2 -

PS017610-0404 Electrical Characteristics
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12C Timing
Figure 98 and Table 112 provide timing information for 12C pins.
| |

|
SCL / \
(Output) | |

| | T1 |
B ——
: : !
SDA | | >( Output Data
(Output) ; i |
| | '
I T31
T2 |
J<—>|

\ |
(Input) |

Figure 98. 1°C Timing

Table 112. 1°C Timing

Delay (ns)
Parameter  Abbreviation Minimum Maximum
T, SCL Fall to SDA output delay SCL period/4
T, SDA Input to SCL rising edge Setup Time 0
T3 SDA Input to SCL falling edge Hold Time 0

PS017610-0404 Electrical Characteristics
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Table 123. Logical Instructions

Mnemonic Operands Instruction

AND dst, src Logical AND

ANDX dst, src Logical AND using Extended Addressing
COM dst Complement

OR dst, src Logical OR

ORX dst, src Logical OR using Extended Addressing
XOR dst, src Logical Exclusive OR

XORX dst, src Logical Exclusive OR using Extended Addressing

Table 124. Program Control Instructions

Mnemonic Operands Instruction

BRK — On-Chip Debugger Break

BTJ p, bit, src, DA Bit Test and Jump

BTINZ bit, src, DA Bit Test and Jump if Non-Zero
BTJZ bit, src, DA Bit Test and Jump if Zero
CALL dst Call Procedure

DJINZ dst, src, RA Decrement and Jump Non-Zero
IRET — Interrupt Return

JP dst Jump

JP cc dst Jump Conditional

JR DA Jump Relative

JR cc DA Jump Relative Conditional
RET — Return

TRAP vector Software Trap

PS017610-0404 eZ8 CPU Instruction Set
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Lower Nibble (Hex)
0 1 2 3 4 5 6 7 8 9 A B C D E F
1.2 2.2 2.3 2.4 33 3.4 33 3.4 4.3 4.3 23 2.2 2.2 3.2 1.2 1.2
0 | BRK | SRP | ADD | ADD | ADD | ADD | ADD | ADD |ADDX [ADDX|DJNZ | JR LD JP INC | NOP
IM r1,r2 r1,Ir2 R2,R1 | IR2,R1 R1,IM IR1,IM |ER2,ER1| IM,ER1 rL,xX cc, X r1,IM cc,DA r1
2.2 2.3 23 2.4 33 3.4 33 3.4 4.3 4.3 See 2nd
1 | RLC | RLC | ADC | ADC | ADC | ADC | ADC | ADC [ADCX|ADCX Opcode
R1 IR1 r1,r2 r1,Ir2 R2,R1 | IR2,R1 R1,IM IR1,IM |ER2,ER1| IM,ER1 Map
2.2 2.3 2.3 2.4 33 3.4 33 3.4 4.3 4.3
2 INC | INC | SUB [ SUB | SUB | SUB | SUB | SUB |SUBX [ SUBX
R1 IR1 r1,r2 r1,Ir2 R2,R1 | IR2,R1 R1,IM IR1,IM |ER2,ER1| IM,ER1
2.2 2.3 23 2.4 33 3.4 33 3.4 4.3 4.3
3 | DEC | DEC | SBC | SBC | SBC | SBC | SBC | SBC |SBCX [ SBCX
R1 IR1 r1,r2 r1,Ir2 R2,R1 | IR2,R1 R1,IM IR1,IM |ER2,ER1| IM,ER1
2.2 23 2.3 2.4 33 3.4 33 3.4 4.3 4.3
4 ] DA DA OR [ OR | OR | OR OR | OR [ ORX | ORX
R1 IR1 r1,r2 r1,Ir2 R2,R1 | IR2,R1 R1,IM IR1,IM |ER2,ER1| IM,ER1
2.2 2.3 23 2.4 33 3.4 33 3.4 4.3 4.3 1.2
5 | POP | POP | AND [ AND | AND | AND [ AND | AND |ANDX [ ANDX WDT
R1 IR1 r1,r2 r1,Ir2 R2,R1 | IR2,R1 R1,IM IR1,IM |ER2,ER1| IM,ER1
2.2 2.3 2.3 2.4 33 3.4 33 3.4 4.3 4.3 1.2
6 JCOM | COM | TCM [ TCM | TCM | TCM [ TCM | TCM | TCMX [ TCMX STOP
< R1 IR1 r1,r2 r1,Ir2 R2,R1 | IR2,R1 R1,IM IR1,IM |ER2,ER1| IM,ER1
% 2.2 2.3 23 2.4 33 3.4 33 3.4 4.3 4.3 1.2
o 7 JPUSH|PUSH| T™ ™ ™ ™ ™ ™ | TMX | TMX HALT
g R2 IR2 r1,r2 r1,Ir2 R2,R1 | IR2,R1 R1,IM IR1,IM |ER2,ER1| IM,ER1
=z 25 2.6 25 2.9 3.2 3.3 3.4 35 3.4 3.4 1.2
5 8 JDECW|DECW| LDE [ LDEI | LDX | LDX [ LDX | LDX | LDX [ LDX DI
% RR1 IRR1 r1,Irr2 Iry,irr2 | r1,ER2 | Ir1,ER2 |IRR2,R1|IRR2,IR1| r1,rr2,X | rr1,r2,X
> 2.2 2.3 25 2.9 3.2 3.3 3.4 35 33 35 1.2
9 RL RL | LDE [ LDEI | LDX | LDX | LDX | LDX | LEA | LEA El
R1 IR1 r2,Irrl Ir2,Irrl | r2,ER1 | Ir2,ER1 |R2,IRR1|IR2,IRR1| r1,r2,X |rrl,m2,X
25 2.6 2.3 2.4 33 3.4 33 3.4 4.3 4.3 1.4
A JINCW |INCW [ CP cP cpP cP cpP CP | CPX | CPX RET
RR1 IRR1 r1,r2 r1,Ir2 R2,R1 | IR2,R1 R1,IM IR1,IM [ER2,ER1| IM,ER1
2.2 2.3 23 2.4 33 3.4 33 3.4 4.3 4.3 15
B J CLR [ CLR | XOR | XOR [ XOR | XOR | XOR | XOR | XORX | XORX IRET
R1 IR1 r1,r2 r1,Ir2 R2,R1 | IR2,R1 R1,IM IR1,IM |ER2,ER1| IM,ER1
2.2 2.3 25 2.9 23 2.9 3.3 3.2 1.2
C I RRC | RRC | LDC | LDCI | JP | LDC LD [PUSHX RCF
R1 IR1 r1,Irr2 Ir1,lrr2 IRR1 Ir1,Irr2 r1,r2,X ER2
2.2 2.3 25 2.9 2.6 2.2 33 3.4 3.2 1.2
D | SRA | SRA | LDC | LDCI | CALL [BSWAP| CALL | LD |POPX SCF
R1 IR1 r2,Irrl Ir2,Irrl IRR1 R1 DA r2,r1,X ER1
2.2 2.3 2.2 2.3 3.2 3.3 3.2 3.3 4.2 4.2 1.2
EJ RR RR | BIT | LD LD LD LD LD | LDX | LDX CCF
R1 IR1 p,b,r1 r1,Ir2 R2,R1 | IR2,R1 R1,IM IR1,IM |ER2,ER1| IM,ER1
2.2 2.3 2.6 2.3 2.8 3.3 33 3.4
F JSWAP|SWAP|TRAP| LD |MULT| LD | BTJ | BTJ v v v v v
& IR1 w&&m RR1 R2,IR1 E,b,rl,X E,b,lrl,x

Figure 101. First Opcode Map
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