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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Active

eZ8

8-Bit

20MHz

12C, IrDA, LINbus, SPI, UART/USART
Brown-out Detect/Reset, LED, LVD, POR, PWM, Temp Sensor, WDT
23

16KB (16K x 8)

FLASH

3Kx 8

1.8V ~ 3.6V

A/D 8x10b

Internal

0°C ~ 70°C (TA)

Surface Mount

28-S0IC (0.295", 7.50mm Width)

https://www.e-xfl.com/product-detail/zilog/z8f1680sj020sg
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PC1/ANA5/COINN/LED
PCO/ANA4/COINP/LED
PE4/T4CHB

VSS
PD3/CTS1/C10UT
DBG

PDO/RESET

VDD

PC7/T20UT/LED
PC6/T2IN/T20UT/LED
PD4/RXD1/IRRX1

Figure 5. Z8F2480, Z8F1680 and Z8F0880 in 44-Pin Low-Profile Quad Flat Package (LQFP) or Quad

PS025015-1212

Flat No Lead (QFN)
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Table 6. F1680 Series MCU Program Memory Maps (Continued)

Program Memory

Address (Hex)

Function

Z8F1680 Device

0000-0001 Flash option bits
0002-0003 Reset vector
0004-0005 WDT interrupt vector
0006—-0007 lllegal instruction trap
0008-0037 Interrupt vectors*
0038-003D Oscillator fail traps*
003E-3FFF Program Flash
EOOO-E3FF 1KB PRAM

Z8F0880 Device
0000-0001 Flash option bits
0002-0003 Reset vector
0004-0005 WDT interrupt vector
0006-0007 lllegal instruction trap
0008-0037 Interrupt vectors*
0038-003D Oscillator fail traps*
003E-1FFF Program Flash
EOOO-E3FF 1KB PRAM

Note: *SeeTable 36 on page 69for a list of inter-

rupt vectors and traps.

Data Memory

The F1680 Series MCU does not use the €R8 s 64 KB Data Memory address space.

Flash Information Area

Table 7 describes the F1680 Series MCU Flash Information Area. This 512-byte
Information Area is accessed bgtting bit 7 of the Flash Pagelect Register to 1. When
access is enabled, the Flash Information Aseaapped into the Program Memory and
overlays the 512bytes at addresSSEG0H to FFFFH. When the Information Area access is
enabled, all reads from these Ry Memory addresses return théormation Area data
rather than the Program Memory data. Access to the Fif@mimation Area is read-only.

PRELIMINARY
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5.2.1. Power-On Reset

Each device in the Z8 Encore! XP F1680 Series contains an internal Power-On Reset
(POR) circuit. The POR circuit monitors thepgly voltage and holds the whole device in
the Reset state until the supply voltage reaches a safe circuit operating level when the
device is powered on.

After power on, the POR circuit keeps idietil the supply voltage drops belowy
voltage. Figure 7 on page 35 displays this POR timing.

After the F1680 Series MCU exits the POR state, the eZ8 CPU fetches the Reset vector.
Following this POR, th® OR/VBO status bit in the Reset Status Register is set to 1.

For the POR threshold voltageg)g) and POR start voltagey) , see the Electrical
Characteristics chapter on page 349

_____ [ — Program
|<— Execution —>

Internal Precision

[
[
[
Oscillator [ [
| ! ' |
| 1 ‘
Crystal f , l
Oscillator ' ! '
| 1 ! !
I | | Oscillator [
! | Start-up
Internal RESET ' |
signal ! | l
| | | ' |
I | 50 msl POR optional XTAL |
I [ Delay | counter delay | counter delay :
Internal POR [ ! !
Reset | | |
| ! |
1 I I ! !
Notes
1. Not to Scale. |:| undefined

2. Internal Reset andPOR Reset are active Low.

Figure 6. Power-On Reset Operation
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Bit Description (Continued)

[4] External Reset Indicator

EXT If this bit is set to 1, a Reset initiated by the external RES&im occurs. A POR or a Stop
Mode Recovery from a change in an input pirsets this bit. Reading this register resets
this bit.

[3:1] Reserved; must be 0.

[0] Low-Voltage Detection Indicator

LVD If this bit is set to 1 the current state oédupply voltage is below the low-voltage detection
threshold. This value is not latched but iseal-time indicator of the supply voltage level.

Table 13. Reset Status Per Event

Reset or Stop Mode Recovery Event POR STOP WDT EXT

Power-On Reset or VBO Reset 1 0 0 0

Reset using RESETpin assertion 0 0 0 1

Reset using Watchdog Timer time-out

Reset using the On-Chip Debugger (OCTCTL[1] set to 1)

Reset from STOP Mode using DBG Pin driven Low

Stop Mode Recovery using GPIO pin transition

Stop Mode Recovery using Watchdog Timer time-out

OoHI—‘
| | O] O
l_\oOO
OoOO

PS025015-1212 PRELIMINARY Reset, Stop Mode Recovery and Low-Voltage
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7.10. GPIO Interrupts
Many of the GPIO port pins can be usednasrrupt sources. Sonp®rt pins can be con-
figured to generate an interrupt request oreeithe rising edge or falling edge of the pin-
input signal. Other port-pin interrupt sources generate an interrupt when any edge occurs
(both rising and falling). Famore details about interruptising the GPIO pins, see the
Interrupt Controlleichapter on page 68.
7.11. GPIO Control Register Definitions
Four registers for each port provide accegSRdO control, input data and output data.
Table 20 lists these port registers. Use Rdet Address and Control registers together to
provide access to subregisters fport configuration and control.
Table 20. GPIO Port Registers and Subregisters
Port Register Mnemonic Port Register Name
PxXADDR Port A—E Address Register (Selects subregisters)
PxCTL Port A—E Control Register (®vides access taubregisters)
PxIN Port A—E Input Data Register
PxOUT Port A—E Output Data Register

Port Subregister Mnemonic  Port Register Name

PxDD Data Direction

PxAF Alternate Function

PxOC Output Control (Open-Drain)
PxHDE High Drive Enable

PXSMRE Stop Mode Recwery Source Enable
PxXPUE Pull-up Enable

PxAFS1 Alternate Function Set 1

PxAFS2 Alternate Function Set 2

PS025015-1212

PRELIMINARY General-Purposdnput/Output
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9.1. Architecture
Figure 11 displays the eritecture of the timers.
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Figure 11. Timer Block Diagram
9.2. Operation

PS025015-1212

The timers are 16-bit up-counters. Minimumehout delay is set by loading the value
0001H into the Timer Reload High and Low &yregisters and setting the prescale value
to 1. Maximum time-out delaig set by loading the valu@O00H into the Timer Reload
High and Low Byte registeiend setting the prescale valioel28. If the Timer reaches
FFFFH, the timer rolls over t0000H and continues counting.

9.2.1. Timer Clock Source

The timer clock source can come from eittier peripheral clock or the system clock.
Peripheral clock is based on a low frequency/low power 32kHz secondary oscillator that
can be used with external watch crystal. Peripheral clock source is only available for
driving Timer and Noise Filter operation.istnot supported for other peripherals.

For timer operation in STOP Mode, peripheral klowist be selected as the clock source.
Peripheral clock can be selected as sotacboth ACTIVE and STOP Mode operation.

PRELIMINARY Timers
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If system clock is chosen as the clock soptice timer ceases to operate as a system clock
and is put into STOP Mode. In this case thgisters are not reset and operation will
resume after Stop Mode Recovery occurs.

9.2.2.3. Power Reducti on During Operation
Removal of the TEN bit will inhibit clockingf the entire timer block. The CPU can sitill

read/write registers when tieaable bit(s) are taken out.
9.2.3. Timer Operating Modes

The timers can be configured to operaténim following modes, each of which is
described in this section where indicated in Table 52.

Table 52. Timer Operating Modes

Page
Mode Number
TRIGGERED ONE-SHOT Mode 88
CONTINUOUS Mode 920
COUNTER Mode 91
COMPARATOR COUNTER Mode 92
PWM SINGLE OUTPUT Mode 93
PWM DUAL Output Mode 95
CAPTURE Mode 97
CAPTURE RESTART Mode 98
COMPARE Mode 100
GATED Mode 100
CAPTURE/COMPARE Mode 102
DEMODULATION Mode 103

9.2.3.1. ONE-SHOT Mode

In ONE-SHOT Mode, the timer caits up to the 16-bit reload value stored in the Timer
Reload High and Low Byte registers. Then€ir counts timer clds up to the 16-bit
reload value. Upon reachingetineload value, the timer gerates an interrupt, and the
count value in the Timer High anaw Byte registers is reset @O01H. Then, the timer is
automatically disabled and stops counting.

Additionally, if the Timer Output alternaterfation is enabled, the Timer Output pin
changes state for one clock cycle (from LmaHigh or from High td_ow) upon timer
reload. If it is appropriate to have the Timer Output make a permanent state change on

PRELIMINARY Timers
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Bit Description (Continued)

[6] (cont’d) PWM DUAL OUTPUT Mode

0 = Timer Output is forced Low (0) and Timer @t Complement is f@ed High (1) when
the timer is disabled. When enabled, the Timer Output is forced High (1) upon PWM
count match and forced Low (0) upon Reload. When enabled, the Timer Output
Complement is forced Low (0) upon AWcount match and forced High (1) upon
Reload. The PWMD field in Timer Control O Register is a programmable delay to control
the number of cycles time delay befottee Timer Output and the Timer Output
Complement is foced to High (1).

1 =Timer Output is forced High (1) and Tim@&utput Complement is forced Low (0) when
the timer is disabled. When enabled, the Timer Output is forced Low (0) upon PWM
count match and forced High (1) upon Reload. When enabled, the Timer Output
Complement is forced High (1) upon AWcount match and forced Low (0) upon
Reload. The PWMD field in Timer Control O Register is a programmable delay to control
the number of cycles time delay befottee Timer Output and the Timer Output
Complement is foced to Low (0).

CAPTURE RESTART Mode

0 = Count is captured on the rizy edge of the Timer Input signal.

1 =Count is captured on the faliredge of the Time Input signal.

COMPARATOR COUNTER Mode

When the timer is disabled, thefier Output signal is set to the value of this bit. When the
timer is enabled, the Timer Output siglns complemented upon timer reload.

TRIGGERED ONE-SHOT Mode

0 = Timer counting is triggered on the rising edge of the Timer Input signal.

1 =Timer counting is triggered on the falling edge of the Timer Input signal.

DEMODULATION Mode

0 = Timer counting is triggered on the rising edge of the Timer Input signal. The current
countis captured into PWMO High and Low byegisters on subsequent rising edges of
the Timer Input signal.

1 =Timer counting is triggered on the falliedge of the Timer Inpusignal. The current
count is captured into PWMHigh and Low byte registseron subsequent falling edges
of the Timer Input signal.

The above functionality applies only if TPOLH in Timer Control 2 Register is 0. If

TPOLHI bit is 1 then timer counting is triggd on any edge of the Timer Input signal and

the current count is captured on both edgd@he current count is captured into PWMO

registers on rising edges and PWM1 registers on fallingeslof the Time Input signal.

PS025015-1212 PRELIMINARY Timers



Z8 Encore! XP ® F1680 Series
Product Specification

FFFFH

OH

10.7.

PS025015-1212

Figure 18. Count Max Mode with Channel Compare

Multi-Channel Timer Control Register Definitions

This section defines the features of thiéof@ing Multi-Channel Timer Control registers.

Multi-Channel Timer High and Low Byte Registesgee page 130

Multi-Channel Timer Rload High and Low Byte Registesee page 130

Multi-Channel Timer 8baddress Registesee page 131

Multi-ChannelTimer Sulregister x (0, 1, or 2)see page 132

Multi-Channel Timer Control 0, Control 1 Registesse page 132
Multi-Channel Timer Channel Status 0 and Status 1 Regiseegage 135

Multi-Channel Timer Channel-y Control Reqistesse page 137

Multi-Channel Timer Channel-y lgh and Low Byte Registersee page 139

10.7.1. Multi-Channe | Timer Address Map

128

Table 69 defines the byte address offsetshfeiMulti-channel Timer registers. For saving

address space, a subaddressed for the Timer Contrél, Timer Control 1, Channel
Status 0, Channel Status 1, Channel-y Control, and Channel-y High and Low byte

registers. Only the Timer High and Low Bytsisters and the Reload High and Low Byte

registers can be directly accessed.

PRELIMINARY Multi-Channellimer
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10.7.8. Multi-Channel Timer Channel-y Control Registers

Each channel has a control register to entitdechannel, selectehinput/output polarity,
enable channel interrupts and setde channel mode of operation.

Table 78. Multi-Channel Timer Channel Control Register (MCTCHyCTL) !

Bit 7 6 5 4 3 2 1 0
Field CHEN CHPOL CHIEN CHUE Reserved CHOP

Reset 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R R/W R/W R/W
Address See note 2.

Notes:

1. y=A,B,C,D.
2. If 02H, 03H, 04H and 05H are in the Subaddress Register, they are accessible through Subregister 2.

Bit Description
[7] Channel Enable
CHEN 0 = Channel is disabled.
1 = Channel is enabled.
[6] Channel Input/Output Polarity
CHPOL Operation of this bit isfunction of the current operating method of the channel.

PS025015-1212

ONE-SHOT Operation

When the channel is disabled, the Channel Outmiginal is set to the value of this bit. When

the channel is enabled, the Channel Output saj toggles for one system clock on reaching

the Channel Capture/Compare Register value.

CONTINUOUS COMPARE Operation

When the channel is disabled, the Channel Outmmignal is set to the value of this bit. When

the channel is enabled, the Channel Output sighaggles (from Low to High or High to Low)

on reaching the Channel Capture/Compare Register value.

PWM OUTPUT Operation

0 = Channel Output is forced Low when the channel is disabled. When enabled, the Channel
Output is forced High on Charel Capture/Compare Register value match and forced Low
on reaching the Timer Reload Register value (modulo mode) or counting down through the
channel Capture/Compare register value (count up/down mode).

1 = Channel Output is forced Low when the channel is disabled. When enabled, the Channel
Output is forced High on Charl Capture/Compare Register value match and forced Low
on reaching the Timer Reload Register value (modulo mode) or counting down through the
channel Capture/Compare register value (count up/down mode).

CAPTURE Operation

0 = Count is captured on the rising edge of the Channel Input signal.

1 =Count is captured on the falredge of the Chamel Input signal.

PRELIMINARY Multi-Channellimer
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16.2. ESPI Signals

The four ESPI signals are:

®* Master-In/Slave-Out (MISO)
®* Master-Out/Slave-In (MOSI)
¢ Serial Clock (SCK)

* Slave Select}S)

The following paragraphs discuss these signals as they operate in both MASTER and
SLAVE modes.

16.2.1. Master-In/Slave-Out

The Master-In/Slave-Out (MISO) pin is configaras an input in a Master device and as
an output in a slave device. Data is transtemest significant bit first. The MISO pin of
a Slave device is placed in a high-impedastete if the Slave is not selected. When the
ESPI is not enabled, this signal is in a higipedance state. The direction of this pin is
controlled by the MMEN bit of the ESPI Control Register.

16.2.2. Master-Out/Slave-In

The Master-Out/Slave-In (MOSI) pin is configured as an output in a Master device and as
an input in a slave device. Data is transferred most significantdiit\ihen the ESPI is

not enabled, this signal is in a high-impedastzte. The direction of this pin is controlled

by the MMEN bit of the ESPI Control Register.

16.2.3. Serial Clock

The Serial Clock (SCK) synchronizes data movetrbeth in and out of the Shift Register
via the MOSI and MISO pins. In MASTERode (MMEN = 1), the ESPI s Baud Rate
Generator creates the serial clock and drivestiton its SCK pin to the slave devices. In
SLAVE Mode, the SCK pin is an input. Sendevices ignore the SCK signal, unless their
SSpin is asserted.

The Master and Slave are each capable of exchanging a character of data during a
sequence of NUMBITS clock cycles (see Table ahzpage 217). In both Master and
Slave ESPI devices, data is shifted on one efitfee SCK and is sapled on the opposite
edge where data is stable. SCK phasepatakity is determined by the PHASE and
CLKPOL bits in the ESPI Control Register.

PS025015-1212 PRELIMINARY Enhanced Serial Peripheral Interface
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16.2.4. Slave Select

The Slave Select signal is a bidirectional fragnsignal with several modes of operation
to support SPI and other synchronous seriakriace protocols. The Slave Select mode is
selected by the SSMD field of the E9®bde Register. The direction of the Signal is
controlled by the SSIO bit of the ESPI Mode Register. Thei@®l is an input on slave
devices and is an output on the active Madéatice. Slave devices ignore transactions on
the bus unless their Slave Select inpwsserted. In SPI MASTER Mode, additional
GPIO pins are required to provide Slave Salédhere is more than one slave device.

Operation

During a transfer, data is sent and recesietlltaneously by both the Master and Slave
devices. Separate signals are required fostrétndata, receive data and the serial clock.
When a transfer occurs, a multi-bit (typicaybit) character is shifted out one data pin
and a multi-bit character is simultaneously shifted in on second data pin. An 8-bit shift
register in the Master and an 8-bit shift stgr in the Slave are connected as a circular
buffer. The ESPI Shift Register is bufferedsteqpport back-to-baatharacter transfers in
high-performance applications.

A transaction is initiated when the Data Regigeanvritten in the Master device. The value
from the Data Register is trapsfed into the Shift Registand the SPI transaction begins.
At the end of each character transfer, ifrile&t transmit value has been written to the Data
Reqister, the data and shift register ealare swapped, which places the new transmit
data into the Shift Register and the Shift Register contents (receive data) into the Data
Register. At that point the Receive DatagRe&er Not Empty signal is asserted (RDRNE
bit set in the Status Register). After softwerads the receive data from the Data Register,
the Transmit Data Register Empty signal issaesl (TDRE bit set in the Status Register)
to request the next tramit byte. To support back-to-batknsfers without an intervening
pause, the receive and transmit interrupts rbeserviced when the current character is
being transferred.

The Master sources the Serial Clock (SCK) and Slave Select sighaly(@®) the
transfer.

Internal data movement (lspftware) to/from the ESRlock is controlled by the

Transmit Data Register Empty (TDRE) and Receive Data Register Not Empty (RDRNE)
signals. These signals are read-only bithenESPI Status Register. When either the

TDRE or RDRNE bits assert, an interrupt is sent to the interrupt controller. In many cases
the software application is onfgoving information in one diation. In this case either the
TDRE or RDRNE interrupts can be disadbito minimize software overhead.

Unidirectional data transfer is supportedd®iting the ESPIEN1,0 bits in the Control
Register to 10 or 01.

PRELIMINARY Enhanced Serial Peripheral Interface
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transmitted, the hardware will automaticallgassert the SSV and TEOF bits. The second
method is for software to idictly clear the SSV bit aftéine transaction completes. If
software clears the SSV bit dity it is not necessary for software to also set the TEOF bit
on the last transmit byte. After writing the lastnsmit byte, the end of the transaction can
be detected by waiting for the last RDRNEeimupt or monitoring the TFST bit in the
ESPI Status Register.

The transmit underrun and receigverrun errors will not occur in an SPI mode Master. If

the RDRNE and TDRE requests have not lsmmiced before the current byte transfer
completes, SCLK will be paused until the DRtagister is read and written. The transmit
underrun and receive overrun e@govill occur in a Slave if the Slave s software does not
keep up with the Master data rate. In this case the Shift Register in the Slave will be loaded
with all 1s.

In the SPI mode, the SCK is active only foe thata transfer with one SCK period per bit
transferred. If the SPI bus has multiple Slaves Stave Select lines to all or all but one of

the Slaves must be controlled independently by software using GPIO pins. Figure 36 dis-
plays multiple character transfer in SPI mode.

} Note: When character n is transferred via the SRdgister, software responds to the receive
request for character n-1 and the transmit request for character n+1.

PS025015-1212 PRELIMINARY Enhanced Serial Peripheral Interface
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SSpin on the selected slave. Then, the actiastdr drives the clock and transmits data on
the SCK and MOSI pins to the SCK and MOSI pins on the Slave (including those Slaves
which are not enabled). The enabled slaveedrijata out its MISO pin to the MISO Mas-
ter pin.

When the ESPI is configured as a Mastea Multi-Master SPI system, the $H must

be configured as an input. The But signal on a device sigured as a Master should
remain High. If the SSignal on the active Master gdssw (indicating another Master is
accessing this device as a SlaweLollision error flag is set in the ESPI Status Register.
The Slave select outputs on a Master in a Multi-Master system must come from GPIO
pins.

16.3.4.3. SPI Slave Operation

The ESPI block is configurddr SLAVE Mode operation by sing the MMEN bit = 0 in
the ESPICTL register and setting the S8IO= 0 in the ESPIMODE register. The SSMD
field of the ESPI Mode Register is set tofdOSPI protocol mode. The PHASE, CLKPOL
and WOR bits in the ESPICTL registerdathe NUMBITS field in the ESPIMODE regis-
ter must be set to be consistent with tHeeotSPI devices. Typically for an SPI Slave,
SSPO = 0.

If the Slave has data to sendie Master, the data must be written to the Data Register
before the transaction starts (first edge of SCK wheis 8Sserted). If the Data Register is
not written prior to the Slave trans@n, the MISO pin outputs all 1s.

Due to the delay resulting frosynchronization of the S&hd SCK input signals to the
internal system clock, the maximum SCKubaate that can be supported in SLAVE
Mode is the system clock frequency divideddbyrhis rate is controlled by the SPI Mas-
ter. Figure 41 displays the ESPI configuration in SPI SLAVE Mode.

PRELIMINARY Enhanced Serial Peripheral Interface
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If this operation is a single-byte transfiile software asserts the NAK bit of tRE|
Control Register so that after the first byte of data has been read By‘,tstmltroller,
a Not Acknowledge instruction is sent to tke klave.

The FC controller sends a start condition.
The BC controller sends the address and Read bit out via the SDA signal.

The FC slave acknowledges the address hiimmithe SDA signal.ow during the
next High period of SCL.

If the slave does not acknowledge the address bytez,(tmnhtroller sets the NCKI

bit in the PC Status Register, sets the ACK¥ &nd clears the ACK bit in théT

State Register. The software respondsi¢oNot Acknowledge ierrupt by setting the

stop bit and clearing the TXI bit. Théa controller flushes the Transmit Data Regis-

ter, sends a stop condition on the bus and clears the stop and NCKI bits. The transac-
tion is complete and the foling steps can be ignored.

The FC controller shifts in the first byte of data from tke klave on the SDA signal.
The FC controller asserts the receive interrupt.

The software responds by reading fi2 Data Register. If the next data byte is to be
the final byte, the software rauset the NAK bit of the’C Control Register.

The FC controller sends a Not Acknowledge to th@ klave if the next byte is the
final byte; otherwise, it sends an Acknowledge.

If there are more bytes to transfer, #@ tontroller returns to Step 7
A NAK interrupt (NCKI bit in I2CISTAT) is generated by tHel controller.
The software responds by setting the stop bit ofbntrol Register.

A stop condition is sent to thedl slave.

17.2.5.7. Master Read Transaction with a 10-Bit Address

Figure 46 displays the read transaction format for a 10-bit addressed Slave.

Slave Address Slave Address| Slave Address|
1st Byte

>
-

W=0| A 2nd Byte A|S 1st Byte R=1 | A | Data | A| Data

Figure 46. Data Transfer Format—Master Read Transaction with a 10-Bit Address

PS025015-1212

The first 7 bits transmittein the first byte ar@1110XX. The twoXX bits are the two
most-significant bits of the 10-bit address. Tdweest bit of the first byte transferred is the
write control bit.

Observe the following data transfer procedfor a Read operation to a 10-bit addressed
slave:

PRELIMINARY I12C Master/SlaveController
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from the Shift Register aftét is received from the’C bus. ThedC Shift Register is not
accessible in the Register File address sgadéds used only to buffer incoming and out-
going data.

Writes by the software to the I2CDATA Regisége blocked if a slave Write transaction is
underway (the4C controller is in SLAVE Modend data is being received).

Table 119. 1°C Data Register (I2CDATA = F50H)

Bits 7 6 5 4 3 2 1 0
Field Data 7 Data 6 Data 5 Data 4 [Data 3 Data 2 Data 1 Data 0
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 F50H

Bit Position Value Description

[7:0] — I°C Data Byte

DATA

PS025015-1212 PRELIMINARY I12C Master/SlaveController
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23.4.2. OCD Status Register

The OCD Status Register, shown in Table 165, reports status information about the current
state of the debugger and the system.

Table 165. OCD Status Register (OCDSTAT)

Bit 7 6 5 4 3 2 0
Field IDLE HALT RPEN Reserved
Reset 0 0 0 0
R/W R R R R
Bit Description
[7] CPU Idle
IDLE This bit is set if the part is Debug mode (DBGMODE is 1pr if a BRK instruction has
occurred since the last time OCDCTL was writtdiis can be used to determine if the CPU is
running or if it is idle.
0 = The eZ8 CPU is running.
1=The eZ8 CPU is either stopped or looping on a BRK instruction.
[6] HALT Mode
HALT 0 = The device is not in HALT Mode.
1=The deviceis in HALT Mode.
[5] Read Protect Option Bit Enable
RPEN 0 = The Read Protect option bit is disabled (Flash option bit is 1).
1 =The Read Protect option bit is enabldélash option bit is 0), disabling many OCD
commands.
[4:0] Reserved; must be 0.

PS025015-1212
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Figures 69 through 72 display the typical current consumption at voltages of 1.8V, 2.0V,
2.7V, 3.0V, 3.3V and 3.6V, respectively, versus different system clock frequencies while
operating at a temperature of 25”C.

Active Flash Mode, 1 MHz - 20 MHz, Typical Pow er Consumption

(25 °C)

<

£ —+—36V
5 —=—33V
E —a—30V
§ —>—27V
3 %20V
g —e—18V
[e]

o

N Y b A9

AN N R SR
Frequency (MHz)

Figure 69. Typical Active Flash Mode Supply Current (1-20MHz)
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Table 200. IPO Electrical Characteristics (Continued)

Vpp = 1.8 0 3.6V
T, = —40°C to +105°C

Vpp = 2.7 10 3.6V
T, = 0°C to +70°C

Symbol Parameter Min Typ

Max Min Typ Max Units Conditions

Output 10.6168 11.0592

Frequency

11.5016 10.78272 11.0592 11.33568

Divided-by-2 5.3084 5.5296
Output

Frequency

5.7508 5.39136 5.5296 5.66784

Divided-by-4
Output
Frequency

2.6542 2.7648

2.8754 2.69568 2.7648 2.83392

25% 2.7
to 3.6 V,

Divided-by-8 1.3271 1.3824
Output

Frequency

1.4377 1.34784 1.3824 1.41696

0-70°C;

4% 1.8 to

Firo Divided-by-16 0.6636 0.6912

Output
Frequency

MHz 2.7V,

0-70°C

0.7188 0.67392 0.6912 0.70848

Divided-by-32 0.3318 0.3456
Output

Frequency

4% 1.8 to
3.6V,
—-40-105°C

0.3594 0.33696 0.3456 0.35424

Divided-by-
128 Output
Frequency

0.0829 0.0864

0.0899 0.08424 0.0864 0.08856

Divided-by- 0.0415 0.0432
256 Output

Frequency

0.0449 0.04212 0.0432 0.04428

Duty Cycle of 45

Output

55 45 55 %

Table 201. Low Voltage Detect Electrical Characteristics

Tp=0°Cto +70°C
Tp =—40°Cto +105°C

Vpp = 1.8103.6 V

Symbol Parameter Min Typ Max Units Conditions
IppLVD LVD Active Current - - 50 HA
IppgLVD LVD Quiescent Current - 5 - nA
V1 Detected Source Voltage Vip—10% Vipt Vip+10% V

PS025015-1212
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Table 201. Low Voltage Detect Electrical Characteristics (Continued)

Tp=0°Cto+70°C
Tp =—-40°C to +105°C

Vpp=1.8103.6 V

Symbol Parameter Min Typ Max Units Conditions
VtH_pro Detected Source Voltage for Flash 2.4 25 2.6 \Y

Protection
TpeLay Delay from sourceoltage falling lower 50 1000 - ns

than Vip to hp oyt OUtput logic High

Note: 1 Vpis a user-set threshold voltage to be detected.

Table 202. Crystal Oscillator Characteristics

Tp=0°Cto+70°C
Tp =—-40°C to +105°C

Vpp = 2.7 10 3.6V

Vpp = 1.810 2.7V

Symbol Parameter Min Typ Max Min Typ Max  Units Conditions
IppXTAL Crystal Oscillator - - 500 - - 300 MA
Active Supply Current
IppgXTAL Crystal Oscillator - 5 - - 5 - nA
Quiescent Current
ScLk Clk_out State in 1 1 1 1 1 1
Crystal Disable
FxTaL External Crystal 1 - 20 1 - 20 MHz See Figure 74.
Oscillator Frequency
TseT Startup Time After - 10,000 30,000 - 10,000 30,000 Cycle
Enable
Clk_out Duty Cycle 40 50 60 40 50 60 %
Clk_out Jitter - 1 - - 1 - %

PS025015-1212
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