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Block Diagram
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Figure 1 displays a block diagram of the Z8 Encore! FO830 Series architecture.
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Figure 1. Z8 Encore! FO830 Series Block Diagram
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The analog supply pins (AVpp and AVgg) are also not available on these parts and are

replaced by PB6 and PBY7.

At reset, by default, all pins of Port A, B and C are in Input state. The alternate functional-
ity is also disabled, so the pins function as general purpose input ports until programmed
otherwise. At power-up, the Port DO pin defaults to the RESET Alternate function.

The pin configurations listed are preliminary and subject to change based on manufactur-

ing limitations.

PB1/ANA1 —
PB2/ANA2 —
PB3/CLKIN/ANA3 —
Vbp
PAO/TOIN/TOOUT/X |y —
PA1/TOOUT/XOUT —
Vss

PA2 —

PA3 —

PA4 —
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11

PBO/ANAO
PC3/COUT/LED
PC2/ANAB/LED
PC1/ANA5/CINN/LED
PCO/ANA4/CINP/LED
DBG

RESET/PDO
PA7/T1LOUT
PA6/T1IN/TIOUT
PA5

Figure 2. Z8F0830 Series in 20-Pin SOIC, SSOP, PDIP Package

PB2/ANA2 —
PB4/ANA7 —
PB5/Vger —
PB3/CLKIN/ANA3 —
(PB6) AVpp —

Vbp ]
PAO/TOIN/TOOUT/X;, —
PAL/TOOUT/Xour —
Vss

(PB7) AVgg —

PA2 —

PA3 —

PA4 —

PA5 —
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PB1/ANAL
PBO/ANAO
PC3/COUT/LED
PC2/ANAG/LED
PC1/ANA5/CINN/LED
PCO/ANA4/CINP/LED
DBG

RESET/PDO
PC7/LED

PC6/LED
PA7/T10UT
PC5/LED

PC4/LED
PA6/T1IN/TIOUT

Figure 3. Z8F0830 Series in 28-Pin SOIC, SSOP, PDIP Package

Pin Configurations
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Figure 6. Power-On Reset Operation

Voltage Brown-Out Reset

The devices in the Z8 Encore! FO830 Series provide low Voltage Brown-Out (VBO) pro-
tection. The VBO circuit forces the device to the Reset state, when the supply voltage
drops below the VBO threshold voltage (unsafe level). While the supply voltage remains
below the Power-On Reset threshold voltage (Vpog), the VBO circuit holds the device in
reset.

After the supply voltage exceeds the Power-On Reset threshold voltage, the device pro-
gresses through a full system reset sequence, as described in the POR section. Following
Power-On Reset, the POR status bit in the Reset Status (RSTSTAT) Register is set to 1.
Figure 7 displays the Voltage Brown-Out operation. See the Electrical Characteristics
chapter on page 184 for the VBO and POR threshold voltages (Vygo and VpoRg)-

The POR level is greater than the VBO level by the specified hysteresis value. This
ensures that the device undergoes a POR after recovering from a VBO condition.

PS025113-1212 Reset Sources
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External Clock Setup

For systems using an external TTL drive, PB3 is the clock source for 20- and 28-pin
devices. In this case, configure PB3 for Alternate function CLKIN. Write to the Oscillator
Control Register (see the Oscillator Control Register Definitions section on page 154) to
select the PB3 as the system clock.

Table 16. Port Alternate Function Mapping

Alternate Function

Port Pin Mnemonic Alternate Function Description Set Register AFS1
Port AL  PAO  TOIN/TOOUT Timer 0 input/Timer 0 output complement N/A
Reserved
PA1 TOOUT Timer O output
Reserved
PA2 Reserved Reserved
Reserved
PA3 Reserved Reserved
Reserved
PA4 Reserved Reserved
Reserved
PA5 Reserved Reserved
Reserved
PA6  T1IN/TLOUT Timer 1 input/Timer 1 output complement
Reserved
PA7 T10UT Timer 1 output
Reserved
Notes:

1. Because there is only a single alternate function for each Port A and Port D (PDO) pin, the Alternate Function
Set registers are not implemented for Port A and Port D (PDO0). Enabling alternate function selections (as
described in the Port A-D Alternate Function Subreqisters section on page 42) automatically enables the asso-
ciated alternate function.

2. Because there are at most two choices of alternate functions for any Port B pin, the AFS2 Alternate Function Set
Register is implemented but is not used to select the function. Additionally, alternate function selection (as
described in the Port A-D Alternate Function Subregisters section on page 42) must also be enabled.

3. Because there are at most two choices of alternate functions for any Port C pin, the AFS2 Alternate Function Set
Register is implemented but is not used to select the function. Additionally, alternate function selection (as
described in the Port A-D Alternate Function Subreqisters section on page 42) must also be enabled.

PS025113-1212

External Clock Setup

36



Z8 Encore!® FO830 Series
Product Specification

Port A-D Alternate Function Subregisters

The Port A-D Alternate Function Subregister is accessed through the Port A-D Control
Register by writing 02H to the Port A-D Address Register. See Table 22 on page 42. The
Port A-D Alternate Function subregisters enable the alternate function selection on pins.
If disabled, the pins function as GPIOs. If enabled, select one of four alternate functions
using Alternate Function Set subregisters 1 and 2, as described in the the Port A-D Alter-
nate Function Set 1 Subregisters section on page 47 and the Port A-D Alternate Function
Set 2 Subregisters section on page 48. See the GP10 Alternate Functions section on

page 34 to determine the alternate functions associated with each port pin.

A Caution: Do not enable alternate functions for GP1O port pins for which there is no associated Al-

ternate function. Failure to follow this guideline can result in unpredictable operation.

Table 22. Port A-D Alternate Function Subregisters (PXAF)

Bit 7 6 5 4 3 2 1 0
Field AF7 AF6 AF5 AF4 AF3 AF2 AF1 AFO
RESET O00H (Ports A-C); 01H (Port D)

R/W R/W

Address | If 02H in Port A-D Address Register, then accessible through the Port A—D Control Register
Bit Description

[7:0] Port Alternate Function Enable

AFX 0 = The port pin is in NORMAL Mode and the DDx bit in the Port A-D Data Direction Subregis-

ter determines the direction of the pin.
1 = The alternate function selected through Alternate function set subregisters is enabled. Port
pin operation is controlled by the Alternate function.

Note: x indicates the specific GPIO port pin number (7-0).

PS025113-1212

GPIO Control Register Definitions
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Port A—D Stop Mode Recovery Source Enable Subregisters

The Port A-D Stop Mode Recovery Source Enable Subregister, shown in Table 25, is
accessed through the Port A-D Control Register by writing O5H to the Port A-D Address
Register. Setting the bits in the Port A-D Stop Mode Recovery Source Enable subregisters
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
a Stop Mode Recovery event.

Table 25. Port A-D Stop Mode Recovery Source Enable Subregisters (PXSMRE)

Bit 7 6 5 4 3 2 1 0
Field PSMRE7 | PSMRE6 | PSMRE5 | PSMRE4 | PSMRE3 | PSMRE2 | PSMRE1 | PSMREO
RESET 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Address If O5H in Port A-D Address Register, accessible through the Port A-D Control Register
Bit Description

[7:0] Port Stop Mode Recovery Source Enable

PSMREx 0 = The port pin is not configured as a Stop Mode Recovery source. Transitions on this pin dur-
ing STOP Mode do not initiate Stop Mode Recovery.
1 =The port pin is configured as a Stop Mode Recovery source. Any logic transition on this pin
during STOP Mode initiates Stop Mode Recovery.

Note: x indicates the specific GPIO port pin number (7-0).

PS025113-1212 GPIO Control Register Definitions
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ADC Interrupt

The ADC can generate an interrupt request when a conversion has been completed. An
interrupt request that is pending when the ADC is disabled is not cleared automatically.

Reference Buffer

The reference buffer, RBUF, supplies the reference voltage for the ADC. When enabled,
the internal voltage reference generator supplies the ADC. When RBUF is disabled, the
ADC must have the reference voltage supplied externally through the Vggg pin in 28-pin
package. RBUF is controlled by the REFEN bit in the ADC Control Register.

Internal Voltage Reference Generator

The internal voltage reference generator provides the voltage VR2, for the RBUF. VR2 is 2V.

Calibration and Compensation

A user can perform calibration and store the values into Flash or the user code can perform
a manual offset calibration. There is no provision for manual gain calibration.

ADC Control Register Definitions

The ADC Control registers are defined in this section.

PS025113-1212 ADC Control Register Definitions
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The Sample Settling Time Register, shown in Table 66, is used to program a delay after

the SAMPLE/HOLD signal is asserted and before the START signal is asserted; an ADC
conversion then begins. The number of clock cycles required for settling will vary from
system to system depending on the system clock period used. The system designer should
program this register to contain the number of clocks required to meet a 0.5us minimum

settling time.
Table 66. Sample Settling Time (ADCSST)
Bit 7 6 5 4 3 2 1 0
Field Reserved SST
RESET 0 1 1 | 1 1
R/W R R/W
Address F74H
Bit Description
[7:4] Reserved
These bits are reserved and must be programmed to 0000.
[3:0] Oh—Fh = Sample settling time in number of system clock periods to meet 0.5 ps minimum.
SST

PS025113-1212
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Flash Sector Protect Register

The Flash Sector Protect Register is shared with the Flash Page Select Register. When the
Flash Control Register is locked and written with 5EH, the next write to this address tar-
gets the Flash Sector Protect Register. In all other cases, it targets the Flash Page Select
Register.

This register selects one of the eight available Flash memory sectors to be protected. The
Reset state of each sector protect bit is the zero (unprotected) state. After a sector is pro-
tected by setting its corresponding register bit, the register bit cannot be cleared by the
user.

To determine the appropriate Flash memory sector address range and sector number for
your FO830 Series product, please refer to Table 70 on page 112.

Table 75. Flash Sector Protect Register (FPROT)

Bit 7 6 5 4 3 2 1 0
Field SPROT7 | SPROT6 | SPROT5 | SPROT4 | SPROT3 | SPROT2 | SPROT1 | SPROTO
RESET 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Address FFOH

Bit Description

[7:0] Sector Protection

SPROTX

For Z8F12xx, Z8F08xx and Z8F04xx devices, all bits are used. For Z8F02xx devices, the

upper four bits remain unused. For Z8F01xx devices, the upper six bits remain unused. To
determine the appropriate Flash memory sector address range and sector number for your
F0830 Series product, please refer to Table 69 and to Figures 14 through 18.

Note: x indicates bits in the range 7-0.

PS025113-1212

Flash Control Register Definitions



Z8 Encore!® FO830 Series
Product Specification

124

Flash Option Bits

Programmable Flash option bits allow user configuration of certain aspects of Z8 Encore!
FO830 Series operation. The feature configuration data is stored in the Flash program
memory and read during reset. The features available for control through the Flash option
bits are:

e Watchdog Timer time-out response selection—interrupt or system reset
e Watchdog Timer enabled at reset
e The ability to prevent unwanted read access to user code in program memory

* The ability to prevent accidental programming and erasure of all or a portion of the user
code in program memory

* \Woltage Brown-Out configuration always enabled or disabled during STOP Mode to re-
duce STOP Mode power consumption

* OSCILLATOR Mode selection for high, medium and low power crystal oscillators or
external RC oscillator

* Factory trimming information for the Internal Precision Oscillator and VBO voltage

Operation

This section describes the type and configuration of the programmable Flash option bits.

Option Bit Configuration by Reset

Each time the Flash option bits are programmed or erased, the device must be reset for the
change to be effective. During any Reset operation (system reset or Stop Mode Recovery),
the Flash option bits are automatically read from Flash program memory and written to the
Option Configuration registers, which control Z8 Encore! FO830 Series device operation.
Option bit control is established before the device exits reset and the eZ8 CPU begins code
execution. The Option Configuration registers are not part of the register file and are not
accessible for read or write access.

PS025113-1212 Flash Option Bits
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} Note:  The bit values used in Table 85 are set at the factory; no calibration is required.
Table 86. Trim Option Bits at 0002H (TIPO)

Bit 7 6 5 4 3 2 1

Field IPO_TRIM

RESET U

R/W R/W

Address Information Page Memory 0022H

Note: U = Unchanged by Reset. R/W = Read/Write.

Bit Description

[7:0] Internal Precision Oscillator Trim Byte

IPO_TRIM  Contains trimming bits for the Internal Precision Oscillator.

} Note:  The bit values used in Table 86 are set at the factory; no calibration is required.
Table 87. Trim Option Bits at 0003H (TVBO)

Bit 7 6 5 4 3 2 1

Field Reserved Reserved VBO_TRIM

RESET u U 1 | o

R/W R/W R/W R/W

Address Information Page Memory 0023H

Note: U = Unchanged by Reset. R/W = Read/Write.

Bit

Description

[7:3]

Reserved
These bits are reserved and must be programmed to 11111.

(2]

VBO_TRIM Contains factory-trimmed values for the oscillator and the VBO.

VBO Trim Values

PS025113-1212

Trim Bit Address Space
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Example 2

In general, when an instruction format requires an 8-bit register address, the address can
specify any register location in the range 0-255 or, using escaped mode addressing, a
working register RO-R15. If the contents of register 43H and working register R8 are
added and the result is stored in 43H, the assembly syntax and resulting object code is:

Table 102. Assembly Language Syntax Example 2

Assembly Language Code ADD 43H, R8 (ADD dst, src)
Object Code 04 E8 43 (OPC src, dst)

See the device specific product specification to determine the exact register file range
available. The register file size varies, depending on the device type.

eZ8 CPU Instruction Notation

In the eZ8 CPU instruction summary and description sections, the operands, condition
codes, status flags and address modes are represented by the notational shorthand listed in

Table 103.
Table 103. Notational Shorthand

Notation Description Operand Range

b Bit b b represents a value from 0 to 7 (000B to 111B).

cc Condition Code — See condition codes overview in the eZ8 CPU
User Manual.

DA Direct Address Addrs Addrs. represents a number in the range of
0000H to FFFFH

ER Extended Addressing Register Reg Reg. represents a number in the range of 000H
to FFFH

IM Immediate Data #Data Data is a number between 00H to FFH

Ir Indirect Working Register @Rn n=0-15

IR Indirect Register @Reg Reg. represents a number in the range of 00H
to FFH

Irr Indirect Working Register Pair @RRp p=0,246,8,10,120r 14

IRR Indirect Register Pair @Reg Reg. represents an even number in the range
OOH to FEH

p Polarity p Polarity is a single bit binary value of either OB
or 1B.

r Working Register Rn n=0-15

PS025113-1212 eZ8 CPU Instruction Notation
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Table 110. 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 111. Program Control Instructions
Mnemonic Operands Instruction
BRK — On-chip Debugger Break
BTJ p, bit, src, DA  Bit Test and Jump
BTJINZ bit, src, DA Bit Test and Jump if Non-Zero
BTJZ bit, src, DA Bit Test and Jump if Zero
CALL dst Call Procedure
DJNZ 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
Table 112. Rotate and Shift Instructions
Mnemonic Operands Instruction
BSWAP dst Bit Swap
RL dst Rotate Left
RLC dst Rotate Left through Carry

PS025113-1212 eZ8 CPU Instruction Classes
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Op Code Maps

A description of the opcode map data and the abbreviations are provided in Figure 28.
Table 114 on page 181 lists opcode map abbreviations.

Op Code
Lower Nibble
Fetch Cycles l Instruction Cycles
4
3.3
Op Code
Upper Nibble —>A CP
R2,R1
First Operand Second Operand
After Assembly After Assembly

Figure 28. Op Code Map Cell Description

PS025113-1212 Op Code Maps
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Table 127. Power Consumption Reference Table

Power Consumption

Category Block Typical Maximum

Logic CPU/Peripherals @ 20MHz 5mA

Flash Flash @ 20MHz 12mA
ADC @20MHz 4mA 4.5mA
IPO 350pA 400pA
Comparator @ 10MHz 330pA 450pA

Analog POR & VBO 120pA 150pA
WDT Oscillator 2pA 3HA
OSC @20MHz 600 A 900pA
Clock Filter 120pA 150pA

Note: The values in this table are subject to change after characterization.

Figure 36. Flash Current Diagram

PS025113-1212 On-Chip Peripheral AC and DC Electrical
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Ordering Information

Order your FO830 Series products from Zilog using the part numbers shown in Table 128.
For more information about ordering, please consult your local Zilog sales office. The
Sales Location page on the Zilog website lists all regional offices.

Table 128. Z8 Encore! XP F0830 Series Ordering Matrix

Part Number Flash RAM NVDS Chgﬁrg:els Description
Z8 Encore! FO830 Series MCUs with 12KB Flash

Standard Temperature: 0°C to 70°C

Z8F1232SH020SG 12KB 256 No 7 SOIC 20-pin
Z8F1232HH020SG 12KB 256 No 7 SSOP 20-pin
Z8F1232PH020SG 12KB 256 No 7 PDIP 20-pin
Z8F1232QH020SG 12KB 256 No 7 QFN 20-pin
Z8F1233SH020SG 12KB 256 No 0 SOIC 20-pin
Z8F1233HH020SG 12KB 256 No 0 SSOP 20-pin
Z8F1233PH020SG 12KB 256 No 0 PDIP 20-pin
Z8F1233QH020SG 12KB 256 No 0 QFN 20-pin
Z8F12325J020SG 12KB 256 No 8 SOIC 28-pin
Z8F1232HJ020SG 12KB 256 No 8 SSOP 28-pin
Z8F1232PJ020SG 12KB 256 No 8 PDIP 28-pin
Z8F1232QJ020SG 12KB 256 No 8 QFN 28-pin
Z8F1233SJ020SG 12KB 256 No 0 SOIC 28-pin
Z8F1233HJ020SG 12KB 256 No 0 SSOP 28-pin
Z8F1233PJ020SG 12KB 256 No 0 PDIP 28-pin
Z8F1233QJ020SG 12KB 256 No 0 QFN 28-pin
Extended Temperature: —40°C to 105°C

Z8F1232SH020EG 12KB 256 No 7 SOIC 20-pin
Z8F1232HHO20EG 12KB 256 No 7 SSOP 20-pin
Z8F1232PH020EG 12KB 256 No 7 PDIP 20-pin
Z8F1232QH020EG 12KB 256 No 7 QFN 20-pin
Z8F1233SHO020EG 12KB 256 No 0 SOIC 20-pin
Z8F1233HHO20EG 12KB 256 No 0 SSOP 20-pin
Z8F1233PH020EG 12KB 256 No 0 PDIP 20-pin

PS025113-1212 Ordering Information
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Table 128. Z8 Encore! XP F0830 Series Ordering Matrix

Part Number Flash RAM NVDS Chggfels Description
Z8F0831HHO020EG 8KB 256 Yes 0 SSOP 20-pin
Z8F0831PHO20EG 8KB 256 Yes 0 PDIP 20-pin
Z8F0831QHO20EG 8KB 256 Yes 0 QFN 20-pin
Z8F0830SJ020EG 8KB 256 Yes 8 SOIC 28-pin
Z8F0830HJ020EG 8KB 256 Yes 8 SSOP 28-pin
Z8F0830PJ020EG 8KB 256 Yes 8 PDIP 28-pin
Z8F0830QJ020EG 8KB 256 Yes 8 QFN 28-pin
Z8F0831SJ020EG 8KB 256 Yes 0 SOIC 28-pin
Z8F0831HJ020EG 8KB 256 Yes 0 SSOP 28-pin
Z8F0831PJ020EG 8KB 256 Yes 0 PDIP 28-pin
Z8F0831QJ020EG 8KB 256 Yes 0 QFN 28-pin
Z8 Encore! FO830 with 4KB Flash

Standard Temperature: 0°C to 70°C

Z8F0430SH020SG 4KB 256 Yes 7 SOIC 20-pin
Z8F0430HH020SG 4KB 256 Yes 7 SSOP 20-pin
Z8F0430PH020SG 4KB 256 Yes 7 PDIP 20-pin
Z8F0430QH020SG 4KB 256 Yes 7 QFN 20-pin
Z8F0431SH020SG 4KB 256 Yes 0 SOIC 20-pin
Z8F0431HH020SG 4KB 256 Yes 0 SSOP 20-pin
Z8F0431PH020SG 4KB 256 Yes 0 PDIP 20-pin
Z8F0431QH020SG 4KB 256 Yes 0 QFN 20-pin
Z8F0430SJ020SG 4KB 256 Yes 8 SOIC 28-pin
Z8F0430HJ020SG 4KB 256 Yes 8 SSOP 28-pin
Z8F0430PJ020SG 4KB 256 Yes 8 PDIP 28-pin
Z8F0430QJ020SG 4KB 256 Yes 8 QFN 28-pin
Z8F0431SJ020SG 4KB 256 Yes 0 SOIC 28-pin
Z8F0431HJ020SG 4KB 256 Yes 0 SSOP 28-pin
Z8F0431PJ020SG 4KB 256 Yes 0 PDIP 28-pin
Z8F0431QJ020SG 4KB 256 Yes 0 QFN 28-pin
Extended Temperature: —40°C to 105°C

Z8F0430SHO20EG 4KB 256 Yes 7 SOIC 20-pin
Z8F0430HHO20EG 4KB 256 Yes 7 SSOP 20-pin
Z8F0430PHO020EG 4KB 256 Yes 7 PDIP 20-pin

PS025113-1212 Ordering Information
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Table 143. Timer 1 PWM Low Byte Register (TIPWML)

Bit 7 6 5 4 3 2 1 0
Field PWML
RESET 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Address FODH

Hex Address: FOE

Table 144. Timer 1 Control Register 0 (TLCTLO)

Bit 7 6 5 4 3 2 1 0
Field TMODEHI TICONFIG Reserved PWMD INPCAP
RESET 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Address FOEH

Hex Address: FOF

Table 145. Timer 1 Control Register 1 (TLCTL1)

Bit 7 6 5 4 3 2 1 0
Field TEN TPOL PRES TMODE
RESET 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Address FOFH

Hex Addresses: F10-F6F

This address range is reserved.
PS025113-1212 Timer 0
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