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Chapter 6 Parallel Input/Output Control

6.5.11.5 Port L Drive Strength Selection Register (PTLDS)

PTLDS7 PTLDS6 PTLDS5 PTLDS4 PTLDS3 PTLDS2 PTLDS1 PTLDSO

w
Reset: 0 0 0 0 0 0 0 0
Figure 6-69. Drive Strength Selection for Port L Register (PTLDS)
Table 6-67. PTLDS Register Field Descriptions
Field Description
7:0 Output Drive Strength Selection for Port L Bits — Each of these control bits selects between low and high

PTLDS[7:0] |output drive for the associated PTL pin. For port L pins that are configured as inputs, these bits have no effect.
0 Low output drive strength selected for port L bit n.
1 High output drive strength selected for port L bit n.
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Chapter 7 Central Processor Unit (SO8CPUV5)

7 0
CONDITION CODE REGISTER [v'1 1 H | N z C| CCR

CARRY
——ZERO
NEGATIVE
INTERRUPT MASK
HALF-CARRY (FROM BIT 3)
TWO'S COMPLEMENT OVERFLOW

Figure 7-2. Condition Code Register

Table 7-1. CCR Register Field Descriptions

Field Description
7 Two’s Complement Overflow Flag — The CPU sets the overflow flag when a two’s complement overflow occurs.
\% The signed branch instructions BGT, BGE, BLE, and BLT use the overflow flag.
0 No overflow
1 Overflow
4 Half-Carry Flag — The CPU sets the half-carry flag when a carry occurs between accumulator bits 3 and 4 during
H an add-without-carry (ADD) or add-with-carry (ADC) operation. The half-carry flag is required for binary-coded
decimal (BCD) arithmetic operations. The DAA instruction uses the states of the H and C condition code bits to
automatically add a correction value to the result from a previous ADD or ADC on BCD operands to correct the
result to a valid BCD value.
0 No carry between bits 3 and 4
1 Carry between bits 3 and 4
3 Interrupt Mask Bit — When the interrupt mask is set, all maskable CPU interrupts are disabled. CPU interrupts
| are enabled when the interrupt mask is cleared. When a CPU interrupt occurs, the interrupt mask is set
automatically after the CPU registers are saved on the stack, but before the first instruction of the interrupt service
routine is executed.
Interrupts are not recognized at the instruction boundary after any instruction that clears | (CLI or TAP). This
ensures that the next instruction after a CLI or TAP will always be executed without the possibility of an intervening
interrupt, provided | was set.
0 Interrupts enabled
1 Interrupts disabled
2 Negative Flag — The CPU sets the negative flag when an arithmetic operation, logic operation, or data
N manipulation produces a negative result, setting bit 7 of the result. Simply loading or storing an 8-bit or 16-bit value
causes N to be set if the most significant bit of the loaded or stored value was 1.
0 Non-negative result
1 Negative result
1 Zero Flag — The CPU sets the zero flag when an arithmetic operation, logic operation, or data manipulation
Z produces a result of 0x00 or 0x0000. Simply loading or storing an 8-bit or 16-bit value causes Z to be set if the
loaded or stored value was all Os.
0 Non-zero result
1 Zero result
0 Carry/Borrow Flag — The CPU sets the carry/borrow flag when an addition operation produces a carry out of bit
C 7 of the accumulator or when a subtraction operation requires a borrow. Some instructions — such as bit test and

branch, shift, and rotate — also clear or set the carry/borrow flag.
0 No carry out of bit 7
1 Carry out of bit 7

MC9S08DZ128 Series Data Sheet, Rev. 1
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Chapter 8 Multi-Purpose Clock Generator (SOBMCGV?2)

— |If ERCLKEN was set in step 1 or the MCG isin FEE, FBE, PEE, PBE, or BLPE mode, and
EREFS was also set in step 1, wait here for the OSCINIT bit to become set indicating that the
external clock source hasfinished itsinitialization cyclesand stabilized. Typical crystal startup
times are given in Appendix A, “Electrical Characteristics’.

— If in FEE mode, check to make sure the IREFST bit is cleared and the LOCK bit is set before
moving on.

— If in FBE mode, check to make sure the IREFST bit is cleared, the LOCK bit is set, and the
CLKST hits have changed to %10 indicating the external reference clock has been
appropriately selected. Although the FLL is bypassed in FBE mode, it is still on and will lock
in FBE mode.

5. Writeto the MCGT register to determine the DCO output (MCGOUT) frequency range.

— By default, with DM X 32 (bit 5) cleared to O, the FLL multiplier for the DCO output is 1024.
For greater flexibility, if amid-range FLL multiplier of 512 is desired instead, clear the DRS
bit (bit 0) to 0 for aDCO output frequency of 16.78 MHz.

— When using a32.768 kHz external reference, if the maximum mid-range DCO frequency that
can be achieved with a 32.768 kHz reference is desired, clear the DRS bit (bit 0) to 0 and set
the DMX32 bit (bit 5) to 1. The resulting DCO output (MCGOUT) frequency with the new
multiplier of 608 will be 19.92 MHz.

— When using a32.768 kHz externa reference, if the maximum high-range DCO frequency that
can be achieved with a 32.768 kHz reference is desired, set the DRS bit (bit 0) to 1 and set the
DMX32 bit (bit 5) to 1. The resulting DCO output (MCGOUT) frequency with the new
multiplier of 1216 will be 39.85 MHz.

6. Wait for the LOCK bit in MCGSC to become set, indicating that the FLL has locked to the new
multiplier value designated by the DRS and DM X 32 hits.
NOTE

Setting DIV 32 (bit 4) in MCGC3 isstrongly recommended for FLL external
modes when using a high frequency range (RANGE = 1) external reference
clock. The DIV32 bit isignored in al other modes.

To change from FEI clock mode to FBI clock mode, follow this procedure:

1. Changethe CLKS bitsin MCGCL1 to %01 so that the internal reference clock is selected as the
system clock source.

2. Wait for the CLKST bitsin the MCGSC register to change to %01, indicating that the internal
reference clock has been appropriately selected.

8.5.2 Using a 32.768 kHz Reference

In FEE and FBE modes, if using a 32.768 kHz external reference, at the default FLL multiplication factor
of 1024, the DCO output (MCGOUT) frequency is 33.55 MHz at high-range. If DRSis cleared to O, the
multiplication factor is halved to 512, and the resulting DCO output frequency is 16.78 Mhz at mid-range.

Setting the DM X32 bit in MCGT to 1 increases the FLL multiplication factor to alow the 32.768 kHz
reference to achieve its maximum DCO output frequency. When the DRS bit is set, the 32.768 kHz
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Chapter 9 Analog Comparator (SOBACMPV3)

9.4  Functional Description

The analog comparator can be used to compare two analog input voltages applied to ACMPx+ and
ACMPXx-; or it can be used to compare an analog input voltage applied to ACMPx- with an internal
bandgap reference voltage. ACBGS is used to select between the bandgap reference voltage or the
ACMPx+ pin as the input to the non-inverting input of the analog comparator. The comparator output is
high when the non-inverting input is greater than the inverting input, and is low when the non-inverting
input is less than the inverting input. ACMOD is used to select the condition which will cause ACF to be
set. ACF can be set on arising edge of the comparator output, afalling edge of the comparator output, or
either arising or afaling edge (toggle). The comparator output can be read directly through ACO. The
comparator output can be driven onto the ACMPxO pin using ACOPE.
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Chapter 10 Analog-to-Digital Converter (SO8ADC12V1)
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Figure 10-1. MC9S08DZ128 Block Diagram with ADC Highlighted
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Chapter 10 Analog-to-Digital Converter (SO8ADC12V1)

10.1.6 Features
Features of the ADC module include:

Linear successive approximation algorithm with 12-bit resolution

Up to 28 analog inputs

Output formatted in 12-, 10-, or 8-bit right-justified unsigned format

Single or continuous conversion (automatic return to idle after single conversion)
Configurable sample time and conversion speed/power

Conversion complete flag and interrupt

Input clock selectable from up to four sources

Operation in wait or stop3 modes for lower noise operation

Asynchronous clock source for lower noise operation

Sel ectable asynchronous hardware conversion trigger

Automatic compare with interrupt for less-than, or greater-than or equal-to, programmable value
Temperature sensor

10.1.7 ADC Module Block Diagram
Figure 10-2 provides ablock diagram of the ADC module.
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Chapter 10 Analog-to-Digital Converter (SO8ADC12V1)

Table 10-12. APCTL3 Register Field Descriptions

Field Description

7 ADC Pin Control 23. ADPC23 controls the pin associated with channel AD23.
ADPC23 |0 AD23 pin I/O control enabled
1 AD23 pin I/O control disabled

6 ADC Pin Control 22. ADPC22 controls the pin associated with channel AD22.
ADPC22 |0 AD22 pin I/O control enabled
1 AD22 pin I/O control disabled

5 ADC Pin Control 21. ADPC21 controls the pin associated with channel AD21.
ADPC21 |0 ADZ21 pin I/O control enabled
1 ADZ21 pin I/O control disabled

4 ADC Pin Control 20. ADPC20 controls the pin associated with channel AD20.
ADPC20 |0 ADZ20 pin I/O control enabled
1 ADZ20 pin I/O control disabled

3 ADC Pin Control 19. ADPC19 controls the pin associated with channel AD19.
ADPC19 |0 AD19 pin I/O control enabled
1 AD19 pin I/O control disabled

2 ADC Pin Control 18. ADPC18 controls the pin associated with channel AD18.
ADPC18 |0 AD18 pin I/O control enabled
1 AD18 pin I/O control disabled

1 ADC Pin Control 17. ADPC17 controls the pin associated with channel AD17.
ADPC17 |0 AD17 pin I/O control enabled
1 AD17 pin I/O control disabled

0 ADC Pin Control 16. ADPCL16 controls the pin associated with channel AD16.
ADPC16 |0 AD16 pin I/O control enabled
1 AD16 pin I/O control disabled

10.4 Functional Description

The ADC module is disabled during reset or when the ADCH bitsare all high. The moduleisidlewhen a
conversion has completed and another conversion has not been initiated. When idle, the moduleisin its
lowest power state.

The ADC can perform an anal og-to-digital conversion on any of the software sel ectable channels. In 12-bit
and 10-bit mode, the selected channel voltage is converted by a successive approximation agorithm into
a 12-hit digital result. In 8-bit mode, the selected channel voltage is converted by a successive
approximation algorithm into a 9-bit digital result.

When the conversion is completed, the result is placed in the data registers (ADCRH and ADCRL). In
10-bit mode, the result is rounded to 10 bits and placed in the data registers (ADCRH and ADCRL). In
8-bit mode, the result is rounded to 8 bits and placed in ADCRL. The conversion complete flag (COCO)
isthen set and an interrupt is generated if the conversion complete interrupt has been enabled (AIEN = 1).

The ADC module has the capability of automatically comparing the result of a conversion with the
contents of its compare registers. The compare function is enabled by setting the ACFE bit and operates
with any of the conversion modes and configurations.

MC9S08DZ128 Series Data Sheet, Rev. 1
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Chapter 10 Analog-to-Digital Converter (SO8ADC12V1)

configured for low power operation, long sample time, continuous conversion, and automatic compare of
the conversion result to a software determined compare value.

10.4.4.1 Initiating Conversions

A conversion isinitiated:
» Following awriteto ADCSC1 (with ADCH bits not all 1s) if software triggered operation is
sel ected.
» Following ahardware trigger (ADHWT) event if hardware triggered operation is selected.
* Following the transfer of the result to the data registers when continuous conversion is enabled.

If continuous conversions are enabled, a new conversion is automatically initiated after the completion of
the current conversion. In software triggered operation, continuous conversions begin after ADCSC1 is
written and continue until aborted. In hardware triggered operation, continuous conversions begin after a
hardware trigger event and continue until aborted.

10.4.4.2 Completing Conversions

A conversion is completed when the result of the conversion is transferred into the data result registers,
ADCRH and ADCRL. Thisisindicated by the setting of COCO. Aninterrupt isgenerated if AIEN ishigh
at the time that COCO is set.

A blocking mechanism prevents a new result from overwriting previous datain ADCRH and ADCRL if
the previous dataisin the process of being read whilein 12-bit or 10-bit MODE (the ADCRH register has
been read but the ADCRL register has not). When blocking is active, the data transfer is blocked, COCO
isnot set, and the new result islost. In the case of single conversions with the compare function enabled
and the compare condition fal se, blocking has no effect and ADC operation isterminated. In all other cases
of operation, when a datatransfer is blocked, another conversion isinitiated regardless of the state of
ADCO (single or continuous conversions enabled).

If single conversions are enabled, the blocking mechanism could result in several discarded conversions
and excess power consumption. To avoid thisissue, the data registers must not be read after initiating a
single conversion until the conversion completes.

10.4.4.3 Aborting Conversions
Any conversion in progress is aborted when:

* A write to ADCSC1 occurs (the current conversion will be aborted and a new conversion will be
initiated, if ADCH are not all 1s).

* A write to ADCSC2, ADCCFG, ADCCVH, or ADCCVL occurs. This indicates a mode of
operation change has occurred and the current conversion is therefore invalid.

* The MCU is reset.
» The MCU enters stop mode with ADACK not enabled.
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Chapter 11
Inter-Integrated Circuit (SO08IICV2)

11.1 Introduction

Theinter-integrated circuit (11C) provides amethod of communication between anumber of devices. The
interface is designed to operate up to 100 kbps with maximum bus loading and timing. The deviceis
capable of operating at higher baud rates, up to a maximum of clock/20, with reduced bus loading. The
maximum communication length and the number of devices that can be connected are limited by a
maximum bus capacitance of 400 pF.

All MC9S08DZ128 Series MCUs in the 100-pin package have two 11 Cs; devicesin the 64-pin and 48-pin
packages have one |1C.
NOTE

MC9S08DZ128 Series devices operate at a higher voltage range (2.7 V to
5.5V) and do not include stopl mode. Please ignore references to stopl.

11.1.1 lIC1 Configuration Information

The 11C1 module pins, SDA1 and SCL 1 can be repositioned under software control using [IC1PSin
SOPT1 asshownin Table 11-1. [IC1PSin SOPT1 selects which general-purpose |/O ports are associated
with the I1C1 operation.

Table 11-1. lIC1 Position Options

IIC1IPSin SOPT1 Port Pin for SCL1 Port Pin for SDA1
0 (default) PTF2 PTF3
1 PTE4 PTE5S

MC9S08DZ128 Series Data Sheet, Rev. 1
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| | | |
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Figure 11-9. IIC Bus Transmission Signals

11.4.1.1 Start Signal

When the bus is free, no master device is engaging the bus (SCL and SDA lines are at logical high), a
master may initiate communication by sending a start signal. As shown in Figure 11-9, a start signal is
defined as a high-to-low transition of SDA while SCL is high. This signal denotes the beginning of a new
data transfer (each data transfer may contain several bytes of data) and brings all slaves out of their idle
states.

11.4.1.2 Slave Address Transmission

The first byte of data transferred immediately after the start signal is the slave address transmitted by the
master. This is a seven-bit calling address followed by a R/W bit. The R/W bit tells the slave the desired
direction of data transfer.

1 = Read transfer, the slave transmits data to the master.
0 = Write transfer, the master transmits data to the slave.

Only the slave with a calling address that matches the one transmitted by the master responds by sending
back an acknowledge bit. This is done by pulling the SDA low at the ninth clock (see Figure 11-9).

No two slaves in the system may have the same address. If the 11C module is the master, it must not transmit
an address equal to its own slave address. The 11C cannot be master and slave at the same time. However,
if arbitration is lost during an address cycle, the 11C reverts to slave mode and operates correctly even if it
IS being addressed by another master.
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Chapter 12 Freescale’'s Controller Area Network (SO8MSCANV1)

CAN 2.0B
Extended Identifier | 1D28

ID21 | 1D20 IDR1

ID15

CAN 2.0A/B D10
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AM7

AC7

CANIDMRO

ID3 | 1D2 IDR1

AMO | AM7 CANIDMR1

ACO | AC7 CANIDAR1

ID Accepted (Filter 0 Hit)

IDE

AMO

ACO

AM7

AC7

CANIDMR2

AMO | AM7 CANIDMR3

ACO | AC7 CANIDAR3

AMO

ACO

7
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Chapter 12 Freescale’s Controller Area Network (SO8BMSCANV1)

If the WUPE bit in CANCLTO is not asserted, the MSCAN will mask any activity it detects on CAN. The
RXCAN pin is therefore held internally in a recessive state. This locks the MSCAN in sleep mode
(Figure 12-45). WUPE must be set before entering sleep mode to take effect.
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Chapter 16 Timer/PWM Module (SO8TPMV3)

When the TPM is configured for center-aligned PWM (and ELSnB:ELSnA not = 0:0), the data direction
for all channels in this TPM are overridden, the TPMxCHDn pins are forced to be outputs controlled by the
TPM, and the ELSnA bits control the polarity of each TPMxCHn output. If ELSnB:ELSnA=1:0, the
corresponding TPMxCHn pin is cleared when the timer counter is counting up, and the channel value
register matches the timer counter; the TPMxCHDn pin is set when the timer counter is counting down, and
the channel value register matches the timer counter. If ELSnA=1, the corresponding TPMxCHn pin is set
when the timer counter is counting up and the channel value register matches the timer counter; the
TPMxCHn pin is cleared when the timer counter is counting down and the channel value register matches
the timer counter.

TPMxMODH:TPMxMODL = 0x0008
TPMxMODH:TPMxMODL = 0x0005

TPMXCNTHTPMXCNTL [ . | 7[ 8] 7] 6|54 [3[2]1]of1]2]3[4a[s5]6[7[8]7[6][5]..]
I I
TPMXCHn : ! |
CHNF BIT I | : I
T 1 |
TOF BIT : X :

Figure 16-5. High-True Pulse of a Center-Aligned PWM

TPMXxMODH:TPMxMODL = 0x0008
TPMxMODH:TPMxMODL = 0x0005

reweNTHTPMXCNTL [T 7] 8 765 [a 3] 2s]oli]z sl s 6 7 8 7 e 5[]
TPMxCHn ' ! |
| | —
CHnF BIT [ | ' |
T 1 I |
TOF BIT : | :

Figure 16-6. Low-True Pulse of a Center-Aligned PWM
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Chapter 16 Timer/PWM Module (SO8TPMV3)

All TPM interrupts are listed in Table 16-8 which shows the interrupt name, the name of any local enable
that can block the interrupt request from leaving the TPM and getting recognized by the separate interrupt
processing logic.

Table 16-8. Interrupt Summary

Local .
Interrupt Enable Source Description
TOF TOIE Counter overflow | Set each time the timer counter reaches its terminal
count (at transition to next count value which is
usually 0x0000)
CHnF CHnIE Channel event | An input capture or output compare event took
place on channel n

The TPM module will provide a high-true interrupt signal. \ectors and priorities are determined at chip
integration time in the interrupt module so refer to the user’s guide for the interrupt module or to the chip’s
complete documentation for details.

16.6.2 Description of Interrupt Operation

For each interrupt source in the TPM, a flag bit is set upon recognition of the interrupt condition such as
timer overflow, channel-input capture, or output-compare events. This flag may be read (polled) by
software to determine that the action has occurred, or an associated enable bit (TOIE or CHnIE) can be set
to enable hardware interrupt generation. While the interrupt enable bit is set, a static interrupt will generate
whenever the associated interrupt flag equals one. The user’s software must perform a sequence of steps
to clear the interrupt flag before returning from the interrupt-service routine.

TPM interrupt flags are cleared by a two-step process including a read of the flag bit while it is set (1)
followed by a write of zero (0) to the bit. If a new event is detected between these two steps, the sequence
is reset and the interrupt flag remains set after the second step to avoid the possibility of missing the new
event.

16.6.2.1 Timer Overflow Interrupt (TOF) Description

The meaning and details of operation for TOF interrupts varies slightly depending upon the mode of
operation of the TPM system (general purpose timing functions versus center-aligned PWM operation).
The flag is cleared by the two step sequence described above.

16.6.2.1.1 Normal Case

Normally TOF is set when the timer counter changes from OxFFFF to 0x0000. When the TPM is not
configured for center-aligned PWM (CPWMS=0), TOF gets set when the timer counter changes from the
terminal count (the value in the modulo register) to 0x0000. This case corresponds to the normal meaning
of counter overflow.
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Chapter 17 Development Support

17.2.3 BDC Commands

BDC commands are sent serially from a host computer to the BKGD pin of the target HCS08 MCU. All
commands and data are sent M SB-first using acustom BDC communications protocol. Active background
mode commands require that the target MCU is currently in the active background mode while
non-intrusive commands may beissued at any time whether the target MCU isin active background mode
or running a user application program.

Table 17-1 shows all HCS08 BDC commands, a shorthand description of their coding structure, and the
meaning of each command.

Coding Structure Nomenclature

This nomenclature is used in Table 17-1 to describe the coding structure of the BDC commands.

Commands begin with an 8-bit hexadecimal command code in the host-to-target
direction (most significant bit first)

[ = separates parts of the command
d = deay 16target BDC clock cycles
AAAA = al6-bit addressin the host-to-target direction
RD = 8bitsof read datain the target-to-host direction
WD = 8hitsof write datain the host-to-target direction
RD16 = 16 bitsof read datain the target-to-host direction
WD16 = 16 bitsof write datain the host-to-target direction
SS = thecontents of BDCSCR in the target-to-host direction (STATUS)
CC = 8hitsof writedatafor BDCSCR in the host-to-target direction (CONTROL)
RBKP = 16 bitsof read datain the target-to-host direction (from BDCBKPT breakpoint
register)
WBKP = 16 bitsof write datain the host-to-target direction (for BDCBKPT breakpoint register)
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Chapter 18 Debug Module (S08DBGV3) (128K)

in the DBGCNT register at the end of a trace run, the number of valid words can be determined. The FIFO
data is read by optionally reading the DBGFX and DBGFH registers followed by the DBGFL register.
Each time the DBGFL register is read the FIFO is shifted to allow reading of the next word however the
count does not decrement. In event-only trigger modes where the FIFO will contain only the data bus
values stored, to read the FIFO only DBGFL needs to be accessed.

The FIFO is normally only read while ARM and ARMF=0, however reading the FIFO while the DBG
module is armed will return the data value in the oldest location of the FIFO and the TBC will not allow
the FIFO to shift. This action could cause a valid entry to be lost because the unexpected read blocked the
FIFO advance.

If the DBG module is not armed and the DBGFL register is read, the TBC will store the current opcode
address. Through periodic reads of the DBGFX, DBGFH, and DBGFL registers while the DBG module
is not armed, host software can provide a histogram of program execution. This is called profile mode.
Since the full 17-bit address and the signal that indicates whether an address is in paged extended memory
are captured on each FIFO store, profile mode works correctly over the entire extended memory map.

18.4.6 Interrupt Priority

When TRGSEL is set and the DBG module is armed to trigger on begin- or end-trigger types, a trigger is
not detected in the condition where a pending interrupt occurs at the same time that a target address reaches
the top of the instruction pipe. In these conditions, the pending interrupt has higher priority and code
execution switches to the interrupt service routine.

When TRGSEL is clear and the DBG module is armed to trigger on end-trigger types, the trigger event is
detected on a program fetch of the target address, even when an interrupt becomes pending on the same
cycle. In these conditions, the pending interrupt has higher priority, the exception is processed by the core
and the interrupt vector is fetched. Code execution is halted before the first instruction of the interrupt
service routine is executed. In this scenario, the DBG module will have cleared ARM without having
recorded the change-of-flow that occurred as part of the interrupt exception. Note that the stack will hold
the return addresses and can be used to reconstruct execution flow in this scenario.

When TRGSEL is clear and the DBG module is armed to trigger on begin-trigger types, the trigger event
is detected on a program fetch of the target address, even when an interrupt becomes pending on the same
cycle. In this scenario, the FIFO captures the change of flow event. Because the system is configured for
begin-trigger, the DBG remains armed and does not break until the FIFO has been filled by subsequent
change of flow events.

18.5 Resets

The DBG module cannot cause an MCU reset.

There are two different ways this module will respond to reset depending upon the conditions before the
reset event. If the DBG module was setup for an end trace run with DBGEN=1 and BEGIN=0, ARM,
ARMF, and BRKEN are cleared but the reset function on most DBG control and status bits is overridden
so a host development system can read out the results of the trace run after the MCU has been reset. In all
other cases including POR, the DBG module controls are initialized to start a begin trace run starting from
when the reset vector is fetched. The conditions for the default begin trace run are:
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Chapter 18 Debug Module (SO8DBGV3) (128K)

» DBGCAX=0x00, DBGCAH=0xFF, DBGCAL=0xFE so comparator A is set to match when the
16-bit CPU address OxFFFE appears during the reset vector fetch

» DBGC=0xCO0 to enable and arm the DBG module
» DBGT=0x40 to select a force-type trigger, a BEGIN trigger, and A-only trigger mode

18.6 Interrupts

The DBG contains no interrupt source.

18.7 Electrical Specifications

The DBG module contain no electrical specifications.
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Appendix A Electrical Characteristics
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Appendix A Electrical Characteristics

A.13 FLASH and EEPROM

This section provides detail s about program/erase times and program-erase endurance for the FLASH and
EEPROM memory.

Program and erase operations do not require any special power sources other than the normal V pp supply.
For more detailed information about program/erase operations, see Chapter 4, “Memory.”

NOTE

All values shown in Table A-17 are preliminary and subject to further
characterization.

Table A-17. FLASH and EEPROM Characteristics

Num C Rating Symbol Min Typical Max Unit
1 — | Supply voltage for program/erase Vproglerase 2.7 55 vV
2 — | Supply voltage for read operation VRead 2.7 55 \%
3 — | Internal FCLK frequency® froLk 150 200 kHz
4 — | Internal FCLK period (1/FCLK) tecye 5 6.67 us
5 — | Byte program time (random location)® throg 9 trcyc
6 — | Byte program time (burst mode)® tRurst 4 treyc
7 — | Page erase time? tpage 4000 treyc
8 — | Mass erase time®@ tMass 20,000 treyc

FLASH Program/erase endurance®

9 C T to Ty =—40°C to + 125°C NELpE 10,000 — cycles
T = 25°C 100,000 —
EEPROM Program/erase endurance®
T_to Ty =-40°Cto + 0°C 10,000 —
10 C
T to Ty =0°Cto+ 125°C NeepE 50,000 — cycles
T = 25°C 300,000 —
11 C | Data retention® tD_ret 15 100 — years

The frequency of this clock is controlled by a software setting.

These values are hardware state machine controlled. User code does not need to count cycles. This information supplied for
calculating approximate time to program and erase.

Typical endurance for FLASH and EEPROM is based on the intrinsic bitcell performance. For additional information on how
Freescale Semiconductor defines typical endurance, please refer to Engineering Bulletin EB619, Typical Endurance for
Nonvolatile Memory.

Typical data retention values are based on intrinsic capability of the technology measured at high temperature and de-rated
to 25°C using the Arrhenius equation. For additional information on how Freescale Semiconductor defines typical data
retention, please refer to Engineering Bulletin EB618, Typical Data Retention for Nonvolatile Memory.
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