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Chapter 2 Port Integration Module (PIM9C32) Block Description

2.3.2.1.6 Port T Polarity Select Register (PTTST)

Module Base + 0x0005

7 6 5 4 3 2 1 0
R
PPST7 PPST6 PPST5 PPST4 PPST3 PPST2 PPST1 PPSTO
w
Reset 0 0 0 0 0 0 0 0

Figure 2-8. Port T Polarity Select Register (PPST)
Read: Anytime.
Write: Anytime.
Table 2-8. PPST Field Descriptions

Field Description

7-0 Pull Select Port T — This register selects whether a pull-down or a pull-up device is connected to the pin.
PPST[7:0] |0 A pull-up device is connected to the associated port T pin, if enabled by the associated bit in register PERT
and if the port is used as input.
1 A pull-down device is connected to the associated port T pin, if enabled by the associated bit in register PERT
and if the port is used as input.

2.3.21.7 Port T Module Routing Register (MODRR)

Module Base + 0x0007

4 3 2 1 0
R 0 0 0
MODRR4 MODRR3 MODRR2 MODRR1 MODRRO
w
Reset — — — 0 0 0 0 0
= Unimplemented or Reserved

Figure 2-9. Port T Module Routing Register (MODRR)
Read: Anytime.
Write: Anytime.

NOTE
MODRR[4] must be kept clear on devices featuring a 4 channel PWM.

Table 2-9. MODRR Field Descriptions

Field Description

4-0 Module Routing Register Port T — This register selects the module connected to port T.
MODRR[4:0]| 0 Associated pin is connected to TIM module
1 Associated pin is connected to PWM module

84 MC9S12C-Family / MC9S12GC-Family Freescale Semiconductor
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Chapter 2 Port Integration Module (PIM9C32) Block Description
2.3.2.3.4 Port M Reduced Drive Register (RDRM)

Module Base + 0x0013

5 4 3 2 1 0
R 0 0
RDRM5 RDRM4 RDRM3 RDRM2 RDRM1 RDRMO
w
Reset 0 0 0 0 0 0 0 0
= Unimplemented or Reserved

Figure 2-20. Port M Reduced Drive Register (RDRM)
Read: Anytime.

Write: Anytime.
Table 2-18. RDRM Field Descriptions

Field Description

5-0 Reduced Drive Port M — This register configures the drive strength of each port M output pin as either full or
RDRMI[5:0] | reduced. If the port is used as input this bit is ignored.
0 Full drive strength at output.
1 Associated pin drives at about 1/3 of the full drive strength.

2.3.2.3.5 Port M Pull Device Enable Register (PERM)

Module Base + 0x0014

5 4 3 2 1 0
R 0 0
PERM5 PERM4 PERM3 PERM2 PERM1 PERMO
w
Reset 0 0 1 1 1 1 1 1
= Unimplemented or Reserved

Figure 2-21. Port M Pull Device Enable Register (PERM)
Read: Anytime.
Write: Anytime.
Table 2-19. PERM Field Descriptions

Field Description

5-0 Pull Device Enable Port M — This register configures whether a pull-up or a pull-down device is activated, if
PERMI[5:0] [the portis used as input or as output in wired-or (open drain) mode. This bit has no effect if the port is used as
push-pull output. Out of reset a pull-up device is enabled.

0 Pull-up or pull-down device is disabled.
1 Either a pull-up or pull-down device is enabled.
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Chapter 4 Multiplexed External Bus Interface (MEBIV3)
4.3.2.8 Port E Assignment Register (PEAR)

Module Base + 0x000A
Starting address location affected by INITRG register setting.

7 6 5 4 3 2 1
R 0 0 0
NOACCE PIPOE NECLK LSTRE RDWE
w
Reset
Special Single Chip 0 0 0 0 0 0 0 0
Special Test 0 0 1 0 1 1 0 0
Peripheral 0 0 0 0 0 0 0 0
Emulation Expanded 1 0 1 0 1 1 0 0
Narrow
Emulation Expanded
Wide 1 0 1 0 1 1 0 0
Normal Single Chip 0 0 0 1 0 0 0 0
Normal Expanded 0 0 0 0 0 0 0 0
Narrow
Normal Expanded Wide 0 0 0 0 0 0 0 0

= Unimplemented or Reserved

Figure 4-12. Port E Assignment Register (PEAR)

Read: Anytime (provided this register is in the map).

Write: Each bit has specific write conditions. Please refer to the descriptions of each bit on the following
pages.

Port E serves as general-purpose I/O or as system and bus control signals. The PEAR register is used to
choose between the general-purpose I/O function and the alternate control functions. When an alternate
control function is selected, the associated DDRE bits are overridden.

The reset condition of this register depends on the mode of operation because bus control signals are
needed immediately after reset in some modes. In normal single-chip mode, no external bus control signals
are needed so all of port E is configured for general-purpose 1/0. In normal expanded modes, only the E
clock is configured for its alternate bus control function and the other bits of port E are configured for
general-purpose [/O. As the reset vector is located in external memory, the E clock is required for this
access. R/W is only needed by the system when there are external writable resources. If the normal
expanded system needs any other bus control signals, PEAR would need to be written before any access
that needed the additional signals. In special test and emulation modes, IPIPE1, IPIPEO, E, LSTRB, and
R/W are configured out of reset as bus control signals.

This register is not in the on-chip memory map in expanded and special peripheral modes. Therefore, these
accesses will be echoed externally.
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Chapter 6 Background Debug Module (BDMV4) Block Description

NOTE

16-bit misaligned reads and writes are not allowed. If attempted, the BDM
will ignore the least significant bit of the address and will assume an even
address from the remaining bits.

For hardware data read commands, the external host must wait 150 bus clock cycles after sending the
address before attempting to obtain the read data. This is to be certain that valid data is available in the
BDM shift register, ready to be shifted out. For hardware write commands, the external host must wait
150 bus clock cycles after sending the data to be written before attempting to send a new command. This
is to avoid disturbing the BDM shift register before the write has been completed. The 150 bus clock cycle
delay in both cases includes the maximum 128 cycle delay that can be incurred as the BDM waits for a
free cycle before stealing a cycle.

For firmware read commands, the external host should wait 44 bus clock cycles after sending the command
opcode and before attempting to obtain the read data. This includes the potential of an extra 7 cycles when
the access is external with a narrow bus access (+1 cycle) and / or a stretch (+1, 2, or 3 cycles), (7 cycles
could be needed if both occur). The 44 cycle wait allows enough time for the requested data to be made
available in the BDM shift register, ready to be shifted out.

NOTE

This timing has increased from previous BDM modules due to the new
capability in which the BDM serial interface can potentially run faster than
the bus. On previous BDM modules this extra time could be hidden within
the serial time.

For firmware write commands, the external host must wait 32 bus clock cycles after sending the data to be
written before attempting to send a new command. This is to avoid disturbing the BDM shift register
before the write has been completed.

The external host should wait 64 bus clock cycles after a TRACEI or GO command before starting any
new serial command. This is to allow the CPU to exit gracefully from the standard BDM firmware lookup
table and resume execution of the user code. Disturbing the BDM shift register prematurely may adversely
affect the exit from the standard BDM firmware lookup table.

NOTE

If the bus rate of the target processor is unknown or could be changing, it is
recommended that the ACK (acknowledge function) be used to indicate
when an operation is complete. When using ACK, the delay times are
automated.

Figure 6-6 represents the BDM command structure. The command blocks illustrate a series of eight bit
times starting with a falling edge. The bar across the top of the blocks indicates that the BKGD line idles
in the high state. The time for an 8-bit command is 8 X 16 target clock cycles.1

1. Target clock cycles are cycles measured using the target MCU'’s serial clock rate. See Section 6.4.6, “BDM Serial Interface,”
and Section 6.3.2.1, “BDM Status Register (BDMSTS),” for information on how serial clock rate is selected.

178 MC9S12C-Family / MC9S12GC-Family Freescale Semiconductor
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Chapter 7 Debug Module (DBGV1) Block Description

PAGSEL EXTCMP
peeoxx[ o [ o [ s [ 4 [ 3 [ 2 | 1 [owrmo]
|
SEE NOTE 1 T T T T T T H
PORTKIXABI XAB21 | XAB20 I XAB19 | XAB18 | XAB17 | XAB16 | XAB15 | XxAB14 |2
Pttty s
[11]
PPAGEI PIX7 | PIX6 I Pixs | Pixa | Px3a | Pix2 | Pix1 | Pixo |
| R —
SEE NOTE 2
NOTES:
1. In BKP mode, PAGSEL has no functionality. Therefore, set PAGSEL to 00 (reset state).
2. Current HCS12 implementations are limited to six PPAGE bits, PIX[5:0].
Figure 7-16. Comparators A and B Extended Comparison in BKP Mode
7.3.2.10 Debug Comparator A Register (DBGCA)
Module Base + 0x002B
Starting address location affected by INITRG register setting.
15 14 13 12 11 10 9 8
R
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
W
Reset 0 0 0 0 0 0 0 0
Figure 7-17. Debug Comparator A Register High (DBGCAH)
Module Base + 0x002C
Starting address location affected by INITRG register setting.
7 6 5 4 3 2 1 0
R
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
W
Reset 0 0 0 0 0 0 0 0
Figure 7-18. Debug Comparator A Register Low (DBGCAL)
Table 7-21. DBGCA Field Descriptions
Field Description
15:0 Comparator A Compare Bits — The comparator A compare bits control whether comparator A compares the

15:0 address bus bits [15:0] to a logic 1 or logic 0. See Table 7-20.
0 Compare corresponding address bit to a logic 0
1 Compare corresponding address bit to a logic 1
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Chapter 7 Debug Module (DBGV1) Block Description

least six addresses higher than address A (or B is lower than A) and there
are not changes of flow to put these in the queue at the same time, then this
operation should trigger properly.

74254 Event-Only B (Store Data)

In the event-only B trigger mode, if the match condition for B is met, the B flag in DBGSC is set and a
trigger occurs. The event-only B trigger mode is considered a begin-trigger type and the BEGIN bit in

DBGCI is ignored. Event-only B is incompatible with instruction tagging (TRGSEL = 1), and thus the
value of TRGSEL is ignored. Please refer to Section 7.4.2.7, “Storage Memory,” for more information.

This trigger mode is incompatible with the detail capture mode so the detail capture mode will have
priority. TRGSEL and BEGIN will not be ignored and this trigger mode will behave as if it were “B only”.

7.4.25.5 A then Event-Only B (Store Data)

In the A then event-only B trigger mode, the match condition for A must be met before the match condition
for B is compared, after the A match has occurred, a trigger occurs each time B matches. When the match
condition for A or B is met, the corresponding flag in DBGSC is set. The A then event-only B trigger mode
is considered a begin-trigger type and BEGIN in DBGCI is ignored. TRGSEL in DBGC1 applies only to
the match condition for A. Please refer to Section 7.4.2.7, “Storage Memory,” for more information.

This trigger mode is incompatible with the detail capture mode so the detail capture mode will have
priority. TRGSEL and BEGIN will not be ignored and this trigger mode will be the same as A then B.

7.4256 A and B (Full Mode)

In the A and B trigger mode, comparator A compares to the address bus and comparator B compares to
the data bus. In the A and B trigger mode, if the match condition for A and B happen on the same bus cycle,
both the A and B flags in the DBGSC register are set and a trigger occurs.

If TRGSEL = 1, only matches from comparator A are used to determine if the trigger condition is met and
comparator B matches are ignored. If TRGSEL = 0, full-word data matches on an odd address boundary
(misaligned access) do not work unless the access is to a RAM that manages misaligned accesses in a
single clock cycle (which is typical of RAM modules used in HCS12 MCUs).

7.4.2.5.7 A and Not B (Full Mode)

In the A and not B trigger mode, comparator A compares to the address bus and comparator B compares
to the data bus. In the A and not B trigger mode, if the match condition for A and not B happen on the same
bus cycle, both the A and B flags in DBGSC are set and a trigger occurs.

If TRGSEL = 1, only matches from comparator A are used to determine if the trigger condition is met and
comparator B matches are ignored. As described in Section 7.4.2.5.6, “A and B (Full Mode),” full-word

data compares on misaligned accesses will not match expected data (and thus will cause a trigger in this

mode) unless the access is to a RAM that manages misaligned accesses in a single clock cycle.
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Chapter 9
Clocks and Reset Generator (CRGV4) Block Description

9.1 Introduction

This specification describes the function of the clocks and reset generator (CRGV4).

9.1.1 Features

The main features of this block are:
* Phase-locked loop (PLL) frequency multiplier
— Reference divider
— Automatic bandwidth control mode for low-jitter operation
— Automatic frequency lock detector
— CPU interrupt on entry or exit from locked condition
— Self-clock mode in absence of reference clock
* System clock generator
— Clock quality check
— Clock switch for either oscillator- or PLL-based system clocks
— User selectable disabling of clocks during wait mode for reduced power consumption
*  Computer operating properly (COP) watchdog timer with time-out clear window
* System reset generation from the following possible sources:
— Power-on reset

— Low voltage reset
Refer to the device overview section for availability of this feature.

— COP reset
— Loss of clock reset
— External pin reset

* Real-time interrupt (RTT)
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Chapter 9 Clocks and Reset Generator (CRGV4) Block Description

The PLL is a frequency generator that operates in either acquisition mode or tracking mode, depending on
the difference between the output frequency and the target frequency. The PLL can change between
acquisition and tracking modes either automatically or manually.

The VCO has a minimum operating frequency, which corresponds to the self-clock mode frequency fgcp.

REFERENCE
- LOCK > LOCK
EXTAL REFDV <3:0> FEEDBACK| DETECTOR
——>
REDUCED [ ' Y
CONSUMPTION ° REFERENCE VDDPLL/VSSPLL
OSCILLATOR PROGRAMMABLE
DIVIDER PDET UP
XTAL PHASE DOWN | CPUMP VCO
DETECTOR
CRYSTAL VDDPLL
MONITOR LOOP
PROGRAMMABLE .
DIVIDER LOOP
X FILTER
- - XFC
supplied by: SYN <5:0> PIN
[ ] voopLLvssPLL | |PLLCLK

|:| VDD/VSS

Figure 9-16. PLL Functional Diagram

9.4.1.1 PLL Operation

The oscillator output clock signal (OSCCLK) is fed through the reference programmable divider and is
divided in arange of 1 to 16 (REFDV+1) to output the reference clock. The VCO output clock, (PLLCLK)
is fed back through the programmable loop divider and is divided in a range of 2 to 128 in increments of
[2 x (SYNR +1)] to output the feedback clock. See Figure 9-16.

The phase detector then compares the feedback clock, with the reference clock. Correction pulses are
generated based on the phase difference between the two signals. The loop filter then slightly alters the DC
voltage on the external filter capacitor connected to XFC pin, based on the width and direction of the
correction pulse. The filter can make fast or slow corrections depending on its mode, as described in the
next subsection. The values of the external filter network and the reference frequency determine the speed
of the corrections and the stability of the PLL.

9.4.1.2 Acquisition and Tracking Modes

The lock detector compares the frequencies of the feedback clock, and the reference clock. Therefore, the
speed of the lock detector is directly proportional to the final reference frequency. The circuit determines
the mode of the PLL and the lock condition based on this comparison.
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Chapter 10 Freescale’s Scalable Controller Area Network (S12MSCANV2)

The IDHITX indicators are always related to the message in the foreground buffer (RxFG). When a
message gets shifted into the foreground buffer of the receiver FIFO the indicators are updated as well.

10.3.2.13 MSCAN Reserved Registers

These registers are reserved for factory testing of the MSCAN module and is not available in normal
system operation modes.

Module Base + 0x000C, 0x000D

4 1
R 0 0 0 0 0 0 0 0
W
Reset: 0 0 0 0 0 0 0 0
= Unimplemented

Figure 10-16. MSCAN Reserved Registers

Read: Always read 0x0000 in normal system operation modes
Write: Unimplemented in normal system operation modes

NOTE

Writing to this register when in special modes can alter the MSCAN
functionality.

10.3.2.14 MSCAN Receive Error Counter (CANRXERR)

This register reflects the status of the MSCAN receive error counter.

Module Base + 0x000E

7

6

5

4

3

2

1

0

R| RXERR7 RXERR6 RXERR5 RXERR4 RXERRS3 RXERR2 RXERR1 RXERRO
w
Reset: 0 0 0 0 0 0 0 0

= Unimplemented

Figure 10-17. MSCAN Receive Error Counter (CANRXERR)

Read: Only when in sleep mode (SLPRQ = 1 and SLPAK = 1) or initialization mode (INITRQ =1 and
INITAK = 1)

Write: Unimplemented
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Chapter 10 Freescale’s Scalable Controller Area Network (S12MSCANV2)

The MSCAN is able to leave sleep mode (wake up) only when:
* CAN bus activity occurs and WUPE =1
or
e the CPU clears the SLPRQ bit

NOTE
The CPU cannot clear the SLPRQ bit before sleep mode (SLPRQ = 1 and
SLPAK = 1) is active.

After wake-up, the MSCAN waits for 11 consecutive recessive bits to synchronize to the CAN bus. As a
consequence, if the MSCAN is woken-up by a CAN frame, this frame is not received.

The receive message buffers (RxFG and RxBG) contain messages if they were received before sleep mode
was entered. All pending actions will be executed upon wake-up; copying of RxBG into RxFG, message
aborts and message transmissions. If the MSCAN remains in bus-off state after sleep mode was exited, it
continues counting the 128 occurrences of 11 consecutive recessive bits.

CAN Activity

CAN Activity & WUPE) | SLPR
- Wait ( ctivity ) Q
StartUp for Idle

CAN Activity
SLPRQ

CAN Activity & 1dl N Sleep
SLPRQ €

(CAN Activity & WUPE) |

CAN Activity
CAN Activity & AN AT CAN Activity
SLPRQ ctivity
Tx/Rx
Message
Active
CAN Activity

Figure 10-45. Simplified State Transitions for Entering/Leaving Sleep Mode
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Module Base + 0x001B

7

Chapter 12 Pulse-Width Modulator (PWM8B6CV1) Block Description

R
Bit 7 6 5 4 3 2 1 Bit 0
w
Reset 1 1 1 1 1 1 1 1
Figure 12-30. PWM Channel Duty Registers (PWMDTY3)
Module Base + 0x001C
7 6 5 4 3 2 1 0
R
Bit 7 6 5 4 3 2 1 Bit 0
w
Reset 1 1 1 1 1 1 1 1
Figure 12-31. PWM Channel Duty Registers (PWMDTY4)
Module Base + 0x001D
7 6 5 4 3 2 1 0
R
Bit 7 6 5 4 3 2 1 Bit 0
w
Reset 1 1 1 1 1 1 1 1

Read: anytime

Write: anytime

12.3.2.15 PWM Shutdown Register (PWMSDN)

Figure 12-32. PWM Channel Duty Registers (PWMDTY5)

The PWMSDN register provides for the shutdown functionality of the PWM module in the emergency

cascs.

Module Base + 0x00E

7 6 5 4 3 2 1 0
R 0 0 PWM5IN
PWMIF PWMIE PWMLVL PWMSINL | PWM5ENA
w PWMRSTRT
Reset 0 0 0 0 0 0 0 0
I:I: Unimplemented or Reserved
Figure 12-33. PWM Shutdown Register (PWMSDN)
Read: anytime
Write: anytime
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Chapter 13 Serial Communications Interface (S12SCIV2) Block Description

13.3.2.5 SCI Status Register 2 (SCISR2)

Module Base + 0x_0005

5 3 2 1 0
R 0 0 0 0 0 RAF
BK13 TXDIR
w
Reset 0 0 0 0 0 0 0 0
= Unimplemented or Reserved

Figure 13-7. SCI Status Register 2 (SCISR2)

Read: Anytime

Write: Anytime; writing accesses SCI status register 2; writing to any bits except TXDIR and BRK13
(SCISR2[1] & [2]) has no effect

Table 13-6. SCISR2 Field Descriptions

Field Description
2 Break Transmit Character Length — This bit determines whether the transmit break character is 10 or 11 bit
BK13 respectively 13 or 14 bits long. The detection of a framing error is not affected by this bit.
0 Break Character is 10 or 11 bit long
1 Break character is 13 or 14 bit long
1 Transmitter Pin Data Direction in Single-Wire Mode. — This bit determines whether the TXD pin is going to
TXDIR be used as an input or output, in the Single-Wire mode of operation. This bit is only relevant in the Single-Wire
mode of operation.
0 TXD pin to be used as an input in Single-Wire mode
1 TXD pin to be used as an output in Single-Wire mode
0 Receiver Active Flag — RAF is set when the receiver detects a logic 0 during the RT1 time period of the start
RAF bit search. RAF is cleared when the receiver detects an idle character.
0 No reception in progress
1 Reception in progress
392 MC9S12C-Family / MC9S12GC-Family Freescale Semiconductor
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Chapter 14 Serial Peripheral Interface (SPIV3) Block Description

14.4.2 Slave Mode

The SPI operates in slave mode when the MSTR bit in SPI Control Register1 is clear.

+ SCK Clock
In slave mode, SCK is the SPI clock input from the master.

« MISO and MOSI Pins
In slave mode, the function of the serial data output pin (MISO) and serial data input pin (MOSI)
is determined by the SPCO bit and BIDIROE bit in SPI Control Register 2.

« SSPin
The SS pin is the slave select input. Before a data transmission occurs, the SS pin of the slave SPI

must be low. SS must remain low until the transmission is complete. If SS goes high, the SPI is
forced into idle state.

The SS input also controls the serial data output pin, if SS is high (not selected), the serial data
output pin is high impedance, and, if SS is low the first bit in the SPI Data Register is driven out of
the serial data output pin. Also, if the slave is not selected (SS is high), then the SCK input is
ignored and no internal shifting of the SPI shift register takes place.

Although the SPI is capable of duplex operation, some SPI peripherals are capable of only receiving SPI
data in a slave mode. For these simpler devices, there is no serial data out pin.

NOTE

When peripherals with duplex capability are used, take care not to
simultaneously enable two receivers whose serial outputs drive the same
system slave’s serial data output line.

As long as no more than one slave device drives the system slave’s serial data output line, it is possible for
several slaves to receive the same transmission from a master, although the master would not receive return
information from all of the receiving slaves.

If the CPHA bit in SPI Control Register 1 is clear, odd numbered edges on the SCK input cause the data
at the serial data input pin to be latched. Even numbered edges cause the value previously latched from the
serial data input pin to shift into the LSB or MSB of the SPI shift register, depending on the LSBFE bit.

If the CPHA bit is set, even numbered edges on the SCK input cause the data at the serial data input pin to
be latched. Odd numbered edges cause the value previously latched from the serial data input pin to shift
into the LSB or MSB of the SPI shift register, depending on the LSBFE bit.

When CPHA is set, the first edge is used to get the first data bit onto the serial data output pin. When CPHA
is clear and the SS input is low (slave selected), the first bit of the SPI data is driven out of the serial data
output pin. After the eighth shift, the transfer is considered complete and the received data is transferred

into the SPI Data Register. To indicate transfer is complete, the SPIF flag in the SPI Status Register is set.

NOTE

A change of the bits CPOL, CPHA, SSOE, LSBFE, MODFEN, SPCO0 and
BIDIROE with SPCO set in slave mode will corrupt a transmission in
progress and has to be avoided.
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Chapter 18 32 Kbyte Flash Module (S12FTS32KV1)

Read: FCLKDIV register

Clock Register
Written
Check

no NOTE: FCLKDIV needs to
be set once after each reset.

yes Write: FCLKDIV register |

|
Read: FSTAT register |<—

Address, Data,
Command
Buffer Empty Check

Access Error and
Protection Violation
Check

Write: FSTAT register
Clear ACCERR/PVIOL 0x30

Write: Flash Array Address -
1. and Dummy Data
|
> Write: FCMD register
"| Erase Verify Command 0x05
I
3 Write: FSTAT register
*| Clear CBEIF 0x80

Read: FSTAT register |<—

Bit Polling for
Command Completion
Check

Erase Verify
Status

Erased Not Erased

Figure 18-22. Example Erase Verify Command Flow

Flash Array Flash Array
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Chapter 20 96 Kbyte Flash Module (S12FTS96KV1)

MODULE BASE + 0x0000

Flash Registers
16 byt
MODULE BASE + 0x000F 6 bytes
FLASH_START = 0x4000
0x4400
0x4800
0x5000 Flash Protected Low Sectors
1, 2, 4, 8 Kbytes
0x6000 OX3E
Flash Array
0x8000
16K PAGED
MEMORY
0x3A | 0x3B | 0x3C | 0x3D | 003E | 0x3F
0xC000
Wy = Flash Protected High Sectors
OxE000 Ox3f ™ 2,4, 8,16 Kbytes
0xF000
0xF800
FLASH_END = OxFFFF

0xFFO00—-0xFFOF (Flash Configuration Field)

Note: 0x3A—0x3F correspond to the PPAGE register content
Figure 20-4. Flash Memory Map
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Chapter 21 128 Kbyte Flash Module (S12FTS128K1V1)

FPHDIS is cleared. The FPROT register is loaded from Flash address OxFFOD during the reset sequence,
indicated by F in Figure 21-8.

To change the Flash protection that will be loaded on reset, the upper sector of the Flash array must be
unprotected, then the Flash protection byte located at Flash address 0xXFFOD must be written to.

A protected Flash sector is disabled by FPHDIS and FPLDIS while the size of the protected sector is
defined by FPHS[1:0] and FPLS[1:0] in the FPROT register.

Trying to alter any of the protected areas will result in a protect violation error and the PVIOL flag will be
set in the FSTAT register (see Section 21.3.2.6). A mass erase of the whole Flash array is only possible
when protection is fully disabled by setting the FPOPEN, FPLDIS, and FPHDIS bits. An attempt to mass
erase a Flash array while protection is enabled will set the PVIOL flag in the FSTAT register.

Table 21-8. FPROT Field Descriptions

Field Description

Protection Function for Program or Erase —

FPOPEN MIranges to be protected using FPHDIS, FPLDIS, FPHS[1:0] and FPLS[1:0] or to select the same ranges to be
unprotected. When FPOPEN is set, FPxDIS enables the ranges to be protected, whereby clearing FPxDIS
enables protection for the range specified by the corresponding FPxS[1:0] bits. When FPOPEN is cleared,
FPxDIS defines unprotected ranges as specified by the corresponding FPxS[1:0] bits. In this case, setting

FPxDIS enables protection. Thus the effective polarity of the FPxDIS bits is swapped by the FPOPEN bit as
shown in Table 21-9. This function allows the main part of the Flash array to be protected while a small range
can remain unprotected for EEPROM emulation.

0 The FPHDIS and FPLDIS bits define Flash address ranges to be unprotected

1 The FPHDIS and FPLDIS bits define Flash address ranges to be protected

6 Nonvolatile Flag Bit — The NV6 bit should remain in the erased state for future enhancements.
NV6
5 Flash Protection Higher Address Range Disable — The FPHDIS bit determines whether there is a

FPHDIS | protected/unprotected area in the higher space of the Flash address map.
0 Protection/unprotection enabled
1 Protection/unprotection disabled

4-3 Flash Protection Higher Address Size — The FPHS[1:0] bits determine the size of the protected/unprotected
FPHS[1:0] |sector as shown in Table 21-10. The FPHS[1:0] bits can only be written to while the FPHDIS bit is set.

Protection Lower Address Range
FPLDIS WMprotected/unprotected sector in the lower space of the Flash address map.
0 Protection/unprotection enabled
1 Protection/unprotection disabled

—0 .
FPLS[1:0] Misector as shown in Table 21-11. The FPLS[1:0] bits can only be written to while the FPLDIS bit is set.
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A.1.7  Operating Conditions

Appendix A Electrical Characteristics

This chapter describes the operating conditions of the devices. Unless otherwise noted those conditions

apply to all the following data.

Instead of specifying ambient temperature all parameters are specified for
the more meaningful silicon junction temperature. For power dissipation
calculations refer to Section A.1.8, “Power Dissipation and Thermal

NOTE

Characteristics”
Table A-4. Operating Conditions

Rating Symbol Min Typ Max Unit
I/0, Regulator and Analog Supply Voltage Vbps 2.97 5 5.5 Vv
Digital Logic Supply Voltage () Vop 2.35 25 2.75 v
PLL Supply Voltage ! VDDPLL 2.35 2.5 2.75 Y
Voltage Difference Vppx to Vppa Ayppx -0.1 0 0.1 \Y
Voltage Difference Vggy to Vggr and Vgga Ayssx -0.1 0 0.1 \"
Bus Frequency fous'® 0.25 — 25 MHz
Bus Frequency fous'> 0.25 — 16 MHz
Operating Junction Temperature Range T\J -40 — 140 °C

1. The device contains an internal voltage regulator 1o generate the logic and PLL supply out of the /0 supply. The operating

conditions apply when this regulator is disabled and the device is powered from an external source.

Using an external regulator, with the internal voltage regulator disabled, an external LVR must be provided.

2. Some blocks e.g. ATD (conversion) and NVMs (program/erase) require higher bus frequencies for proper operation.
3. Some blocks e.g. ATD (conversion) and NVMs (program/erase) require higher bus frequencies for proper operation.
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Appendix A Electrical Characteristics

A.2.2
The Table A-11 shows conditions under which the ATD operates.

ATD Operating Characteristics In 3.3V Range

The following constraints exist to obtain full-scale, full range results: Vggpo < VR < VINS VrRE < VDDA-
This constraint exists since the sample buffer amplifier can not drive beyond the power supply levels that
it ties to. If the input level goes outside of this range it will effectively be clipped

Table A-11. ATD Operating Characteristics

Conditions are shown in Table A-4 unless otherwise noted; Supply Voltage 3.3V-10% <= Vppp <= 3.3V+10%

Num | C Rating Symbol Min Typ Max Unit
Reference Potential
1 D Low VRL VSSA — VDDA/2 \
High|  Vgy Vppa/2 — Vbpa v
2 | C |Differential Reference Voltage Veu-VRL 3.0 3.3 3.6 \
3 | D |ATD Clock Frequency fATDCLK 0.5 — 2.0 MHz
ATD 10-Bit Conversion Period
4 |D Clock Cycles™ | Neonvio 14 — 28 Cycles
Conv, Time at 2.0MHz ATD Clock fATDCLK TCONV1O 7 —_ 14 us
ATD 8-Bit Conversion Period
5 |D Clock Cycles'| Nconvs 12 — 26 Cycles
Conv, Time at 2.0MHz ATD Clock farpcik | Tconvs 6 — 13 us
6 | D |Recovery Time (Vppa=3.3 Volts) trec — — 20 us
7 | P [Reference Supply current IREF — — 0.250 mA
T. The minimum time assumes a final sample period of 2 ATD clocks cycles while the maximum time assumes a final sample

period of 16 ATD clocks.

A.2.3

Three factors — source resistance, source capacitance and current injection — have an influence on the
accuracy of the ATD.

Factors Influencing Accuracy

A.2.3.1

Due to the input pin leakage current as specified in Table A-6 in conjunction with the source resistance
there will be a voltage drop from the signal source to the ATD input. The maximum source resistance Rg
specifies results in an error of less than 1/2 LSB (2.5mV) at the maximum leakage current. If device or
operating conditions are less than worst case or leakage-induced error is acceptable, larger values of source
resistance is allowable.

Source Resistance

A.2.3.2

When sampling an additional internal capacitor is switched to the input. This can cause a voltage drop due
to charge sharing with the external and the pin capacitance. For a maximum sampling error of the input
voltage < 1LSB, then the external filter capacitor, C;= 1024 * (Cing — Cinn)-

Source Capacitance
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