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Device Overview MC9S12ZVL-Family
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RESET o

PS3/KWS3/SS0 / (I0C0_5) / ECLK

PS2 / KWS2 / SCKO / (I0C0_4) / DBGEEV / (TXCANO))
PS1/KWS1/MOSIO / (PWMS) / (TXDO)/(LPDCO) / (I0C0_3)
PP4 / KWP4 / PWM4

PP2 / KWP2 / PWM2

PPO / KWPO / PWMO

PT7/10C1_1

PS0 / KWS0 / MISO0 / (PWM4) / (RXDO) / (I0CO_2) / (RXCANO)“)
PT1/10C0_1/(SCLO)/ TXD1/ (PWMO) / (LPRXDO)

BKGD / MODC

LGND

O supports 25 mA driver strength to VSSX
@)supports 20 mA driver strength from VDDX (EVDD)
() MC9S12ZVLA Family device only

) MC9S12ZVL(A)128/96/64 device only

) MC9S12ZVL(S)32/16/8 device only

Figure 1-3. MC9S12ZVL-Family 48-pin LQFP pin out
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Port Integration Module (S12ZVLPIMV2)

Table 2-5. MODRR2 Routing Register Field Descriptions

Field Description

3 Module Routing Register — IOCO0_3 routing
TOC3RR |110C0_3 to PS1
010C0_3to PT3

2 Module Routing Register — IOCO_2 routing
TOC2RR |110C0_2 to PSO
010C0_2to PT2

1

23.24 Module Routing Register 3 (MODRR3)

1

Address 0x0203 Access: User read/write
3 2 1 0
R 0 0 0 0
TRIGORR2 | TRIGONEG | TRIGORR1 | TRIGORRO
W
— — — — ADCO Trigger
Reset 0 0 0 0 0 0 0 0

Figure 2-5. Module Routing Register 3 (MODRR3)

Read: Anytime
Write: Once in normal, anytime in special mode

Table 2-6. MODRR3 Routing Register Field Descriptions

Field Description

3 Module Routing Register — ADCO Trigger input routing
TRIGORR2 | 1 ACMPO output to ADCO Trigger input
0 ADCO Trigger input is defined by TRIGORR1:TRIGORRO

2 Module Routing Register — ADCO Trigger input inverted polarity
TRIGONEG | 1 Falling edge active on ADCO Trigger input
0 Rising edge active on ADCO Trigger input

1-0 Module Routing Register — ADCO Trigger input routing
TRIGORR |11 PP6 (ETRIGO) to ADCO Trigger input
10 PAD5 (ETRIGO) to ADCO Trigger input
01 PEO (ETRIGO) to ADCO Trigger input
00 TIMO output compare channel 2 to ADCO Trigger input
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Background Debug Controller (S12ZBDCV2)

545.1 BDC Access Of CPU Registers

The CRN field of the READ_Rn and WRITE_Rn commands contains a pointer to the CPU registers. The
mapping of CRN to CPU registers is shown in Table 5-9. Accesses to CPU registers are always 32-bits
wide, regardless of implemented register width. This means that the BDC data transmission for these
commands is 32-bits long. The valid bits of the transfer are listed in the Valid Data Bits column. The other
bits of the transmission are redundant.

Attempted accesses of CPU registers using a CRN of 0xD,0xE or OxF is invalid, returning the value OXEE
for each byte and setting the ILLACC bit.

Table 5-9. CPU Register Number (CRN) Mapping

CPU Register Valid Data Bits Command Opcode Command Opcode
DO [7:0] WRITE_DO 0x40 READ_DO 0x60
D1 [7:0] WRITE_D1 0x41 READ_D1 0x61
D2 [15:0] WRITE_D2 0x42 READ_D2 0x62
D3 [15:0] WRITE_D3 0x43 READ_D3 0x63
D4 [15:0] WRITE_D4 0x44 READ_D4 0x64
D5 [15:0] WRITE_D5 0x45 READ_D5 0x65
D6 [31:0] WRITE_D6 0x46 READ_D6 0x66
D7 [31:0] WRITE_D7 0x47 READ_D7 0x67
X [23:0] WRITE_X 0x48 READ_X 0x68
Y [23:0] WRITE_Y 0x49 READ_Y 0x69
SP [23:0] WRITE_SP O0x4A READ_SP O0x6A
PC [23:0] WRITE_PC 0x4B READ_PC 0x6B

CCR [15:0] WRITE_CCR 0x4C READ_CCR 0x6C

5.45.2 BDC Access Of Device Memory Mapped Resources

The device memory map is accessed using READ_MEM, DUMP_MEM, WRITE_MEM, FILL_MEM
and READ_SAME, which support different access sizes, as explained in the command descriptions.

When an unimplemented command occurs during a DUMP_MEM, FILL_MEM or READ_SAME
sequence, then that sequence is ended.

Illegal read accesses return a value of OXEE for each byte. After an illegal access FILL_MEM and
READ_SAME commands are not valid, and it is necessary to restart the internal access sequence with
READ_MEM or WRITE_MEM. An illegal access does not break a DUMP_MEM sequence. After read
accesses that cause the RDINV bit to be set, DUMP_MEM and READ_SAME commands are valid, it is
not necessary to restart the access sequence with a READ_MEM.

The hardware forces low-order address bits to zero for longword accesses to ensure these accesses are
realigned to 0-modulo-size alignments.

Word accesses map to 2-bytes from within a 4-byte field as shown in Table 5-10. Thus if address bits [1:0]
are both logic “1” the access is realigned so that it does not straddle the 4-byte boundary but accesses data
from within the addressed 4-byte field.
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Register

Interrupt (S12ZINTVO)

Address Bit 7 6 5 4 3 2 1 Bit 0
Name
0x00001B INT_CFDATA3 R 0 0 0 0 0
- PRIOLVL[2:0]
w
0x00001C INT_CFDATA4 R 0 0 0 0 0
- PRIOLVL[2:0]
w
0x00001D INT_CFDATA5 R 0 0 0 0 0
PRIOLVL[2:0]
w
0x00001E INT_CFDATA6 R 0 0 0 0 0
PRIOLVL[2:0]
w
0x00001F INT_CFDATA7 R 0 0 0 0 0
PRIOLVL[2:0]
w
I:l = Unimplemented or Reserved
Figure 6-2. S12ZINTVO Register Summary
6.3.2.1 Interrupt Vector Base Register (IVBR)
Address: 0x000010
15 14 13 12 11 10 9 8 ‘ 7 6 5 4 3 2 1
R 0
IVB_ADDR[15:1]
w
Reset 1 1 1 1 1 1 1 1 ‘ 1 1 1 1 1 1 1 0
Figure 6-3. Interrupt Vector Base Register (IVBR)
Read: Anytime
Write: Anytime
Table 6-4. IVBR Field Descriptions
Field Description
15-1 Interrupt Vector Base Address Bits — These bits represent the upper 15 bits of all vector addresses. Out
IVB_ADDR | of reset these bits are set to OXFFFE (i.e., vectors are located at OxFFFEOO—-OxFFFFFF).
[15:1] Note: A system reset will initialize the interrupt vector base register with “OxFFFE” before it is used to
determine the reset vector address. Therefore, changing the IVBR has no effect on the location of the
reset vector (OxFFFFFC—-OxFFFFFF).

MC912zVL Family Reference Manual, Rev. 2.41
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9.3.2.17

S12 Clock, Reset and Power Management Unit (S12CPMU_UHV)

Low Voltage Control Register (CPMULVCTL)

The CPMULVCTL register allows the configuration of the low-voltage detect features.

Module Base + 0x0011

7 6 5 4 3 2 1 0
R 0 0 0 0 LvVDS
LVIE LVIF
w
Reset 0 0 0 0 0 u 0 u

The Reset state of LVDS and LVIF depends on the external supplied VDDA level

I:l = Unimplemented or Reserved

Figure 9-21. Low Voltage Control Register (CPMULVCTL)

Read: Anytime
Write: LVIE and LVIF are write anytime, LVDS is read only

Table 9-18. CPMULVCTL Field Descriptions

Field Description
2 Low-Voltage Detect Status Bit — This read-only status bit reflects the voltage level on VDDA. Writes have no
LVDS effect.
0 Input voltage VDDA is above level V|yp or RPM.
1 Input voltage VDDA is below level V|5 and FPM.
1 Low-Voltage Interrupt Enable Bit
LVIE 0 Interrupt request is disabled.
1 Interrupt will be requested whenever LVIF is set.
0 Low-Voltage Interrupt Flag — LVIF is set to 1 when LVDS status bit changes. This flag can only be cleared by
LVIF writing a 1. Writing a 0 has no effect. If enabled (LVIE = 1), LVIF causes an interrupt request.

0 No change in LVDS bit.
1 LVDS bit has changed.

MC912zVL Family Reference Manual, Rev. 2.41
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S12 Clock, Reset and Power Management Unit (S12CPMU_UHV)

Table 9-28. TC trimming of the frequency of the IRC1M at ambient temperature

TCTRIM[4:0] relllztci:\}g/l_rlgd\;gﬂg\t/iin IRC1IM |nd|cat|v?r(f:r(\alglrji2r:i((:));]dr|ft for relative
00000 0 (nominal TC of the IRC) 0%
00001 -0.27% -0.5%
00010 -0.54% -0.9%
00011 -0.81% -1.3%
00100 -1.08% -1.7%
00101 -1.35% -2.0%
00110 -1.63% -2.2%
00111 -1.9% -2.5%
01000 -2.20% -3.0%
01001 -2.47% -3.4%
01010 -2.77% -3.9%
01011 -3.04 -4.3%
01100 -3.33% -4.7%
01101 -3.6% -5.1%
01110 -3.91% -5.6%
01111 -4.18% -5.9%
10000 0 (nominal TC of the IRC) 0%
10001 +0.27% +0.5%
10010 +0.54% +0.9%
10011 +0.81% +1.3%
10100 +1.07% +1.7%
10101 +1.34% +2.0%
10110 +1.59% +2.2%
10111 +1.86% +2.5%
11000 +2.11% +3.0%
11001 +2.38% +3.4%
11010 +2.62% +3.9%
11011 +2.89% +4.3%
11100 +3.12% +4.7%
11101 +3.39% +5.1%
11110 +3.62% +5.6%
11111 +3.89% +5.9%

NOTE

Since the IRC1M frequency is not a linear function of the temperature, but
more like a parabola, the above relative variation is only an indication and
should be considered with care.

MC912ZVL Family Reference Manual, Rev. 2.41
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S12 Clock, Reset and Power Management Unit (S12CPMU_UHV)

MC912zVL Family Reference Manual, Rev. 2.41
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Programmable Gain Amplifier (PGAV1)

Table 12-3. PGAEN Field Description

Field Description
1 PGA offset compensation enable — This bit controls the switch between the plus and minus inputs of the
PGAOFFSCEN | amplifier for offset compensation.
0 switch is off, no internal connection between PGAIN and PGAREF.
1 PGAIN and PGAREF connected to allow offset compensation.
0 PGA enable — This register bit enable or disables the PGA module.
PGAEN 0 The PGA s disabled and in low power mode. All amplifier inputs are disconnected and all amplifier outputs

are not driven.
1 The PGA is enabled, the complete functionality and all configuration bits and features are available.

NOTE

After enabling, the PGA module needs a settling time
tpcA_settling t0 get fully operational.

MC912zVL Family Reference Manual, Rev. 2.41
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A
Programmable Gain Amplifier (PGAV1)

If the ADC conversion error can be neglected, and if the temperature change between the two
measurements is small, the PGA offset will be the same in both measurements. With gain error E5 follows

Vait= [(Vin1-VreftVostset) * Apca(l +/- Ea) - (ViNo-VrertVofiset) * Apcal(l +- Ep)l/Apga Eqn. 12-2
Viitt= (Ving- Vino) * (1 +/- Ea) Eqn. 12-3

With the proposed algorithm the offset error is canceled and only the gain error needs to be taken into
account.

MC912ZVL Family Reference Manual, Rev. 2.41
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Scalable Controller Area Network (S12MSCANV2)

Table 13-7. Baud Rate Prescaler

BRP5 | BRP4 | BRP3 | BRP2 | BRP1 | BRPO Prescaler value (P)
0 0 0 0 0 0 1
0 0 0 0 0 1 2
0 0 0 0 1 0 3
0 0 0 0 1 1 4
1 1 1 1 1 1 64

13.3.2.4 MSCAN Bus Timing Register 1 (CANBTR1)
The CANBTR1 register configures various CAN bus timing parameters of the MSCAN module.

Module Base + 0x0003 Access: User read/write’
7 6 5 4 3 2 1 0
R
SAMP TSEG22 TSEG21 TSEG20 TSEG13 TSEG12 TSEGM1 TSEG10
w
Reset: 0 0 0 0 0 0 0 0

Figure 13-7. MSCAN Bus Timing Register 1 (CANBTR1)

T Read: Anytime
Write: Anytime in initialization mode (INITRQ = 1 and INITAK = 1)

Table 13-8. CANBTR1 Register Field Descriptions

Field Description

7 Sampling — This bit determines the number of CAN bus samples taken per bit time.
SAMP 0 One sample per bit.
1 Three samples per bit'.
If SAMP = 0, the resulting bit value is equal to the value of the single bit positioned at the sample point. If
SAMP = 1, the resulting bit value is determined by using majority rule on the three total samples. For higher bit
rates, it is recommended that only one sample is taken per bit time (SAMP = 0).

6-4 Time Segment 2 — Time segments within the bit time fix the number of clock cycles per bit time and the location
TSEG2[2:0] | of the sample point (see Figure 13-43). Time segment 2 (TSEG2) values are programmable as shown in
Table 13-9.
3-0 Time Segment 1 — Time segments within the bit time fix the number of clock cycles per bit time and the location
TSEG1[3:0] | of the sample point (see Figure 13-43). Time segment 1 (TSEG1) values are programmable as shown in
Table 13-10.

" In this case, PHASE_SEG1 must be at least 2 time quanta (Tq).
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Scalable Controller Area Network (S12MSCANV2)

Table 13-37. CPU vs. MSCAN Operating Modes

MSCAN Mode
CPU Mode Reduced Power Consumption
Normal .
Disabled
Sleep Power Down (CANE=0)
CSWAI = X! CSWAI = X CSWAI = X
RUN SLPRQ =0 SLPRQ =1 SLPRQ =X
SLPAK = 0 SLPAK =1 SLPAK = X
CSWAI=0 CSWAI=0 CSWAI =1 CSWAI = X
WAIT SLPRQ =0 SLPRQ =1 SLPRQ =X SLPRQ = X
SLPAK =0 SLPAK =1 SLPAK = X SLPAK = X
CSWAI =X CSWAI = X
STOP SLPRQ =X SLPRQ =X
SLPAK = X SLPAK =X

T X’ means don'’t care.

13.4.5.1 Operation in Run Mode

As shown in Table 13-37, only MSCAN sleep mode is available as low power option when the CPU is in
run mode.

13.4.5.2 Operation in Wait Mode

The WAL instruction puts the MCU in a low power consumption stand-by mode. If the CSWAI bit is set,
additional power can be saved in power down mode because the CPU clocks are stopped. After leaving
this power down mode, the MSCAN restarts and enters normal mode again.

While the CPU is in wait mode, the MSCAN can be operated in normal mode and generate interrupts
(registers can be accessed via background debug mode).

13.4.5.3 Operation in Stop Mode

The STOP instruction puts the MCU in a low power consumption stand-by mode. In stop mode, the
MSCAN is set in power down mode regardless of the value of the SLPRQ/SLPAK and CSWAI bits
(Table 13-37).

13.4.5.4 MSCAN Normal Mode

This is a non-power-saving mode. Enabling the MSCAN puts the module from disabled mode into normal
mode. In this mode the module can either be in initialization mode or out of initialization mode. See
Section 13.4.4.5, “MSCAN Initialization Mode”.

MC912ZVL Family Reference Manual, Rev. 2.41
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Scalable Controller Area Network (S12MSCANV2)

13.4.7.3 Receive Interrupt

A message is successfully received and shifted into the foreground buffer (RxFG) of the receiver FIFO.

This interrupt is generated immediately after receiving the EOF symbol. The RXF flag is set. If there are
multiple messages in the receiver FIFO, the RXF flag is set as soon as the next message is shifted to the
foreground buffer.

13.4.7.4 Wake-Up Interrupt

A wake-up interrupt is generated if activity on the CAN bus occurs during MSCAN sleep or power-down
mode.

NOTE

This interrupt can only occur if the MSCAN was in sleep mode (SLPRQ =1
and SLPAK = 1) before entering power down mode, the wake-up option is
enabled (WUPE = 1), and the wake-up interrupt is enabled (WUPIE = 1).

13.4.7.5 Error Interrupt

An error interrupt is generated if an overrun of the receiver FIFO, error, warning, or bus-off condition
occurs. MSCAN Receiver Flag Register (CANRFLG) indicates one of the following conditions:

* Overrun — An overrun condition of the receiver FIFO as described in Section 13.4.2.3, “Receive
Structures,” occurred.

» CAN Status Change — The actual value of the transmit and receive error counters control the
CAN bus state of the MSCAN. As soon as the error counters skip into a critical range
(Tx/Rx-warning, Tx/Rx-error, bus-off) the MSCAN flags an error condition. The status change,
which caused the error condition, is indicated by the TSTAT and RSTAT flags (see
Section 13.3.2.5, “MSCAN Receiver Flag Register (CANRFLG)” and Section 13.3.2.6, “MSCAN
Receiver Interrupt Enable Register (CANRIER)™).

13.4.7.6 Interrupt Acknowledge

Interrupts are directly associated with one or more status flags in either the MSCAN Receiver Flag
Register (CANRFLG) or the MSCAN Transmitter Flag Register (CANTFLG). Interrupts are pending as
long as one of the corresponding flags is set. The flags in CANRFLG and CANTFLG must be reset within
the interrupt handler to handshake the interrupt. The flags are reset by writing a 1 to the corresponding bit
position. A flag cannot be cleared if the respective condition prevails.

NOTE

It must be guaranteed that the CPU clears only the bit causing the current
interrupt. For this reason, bit manipulation instructions (BSET) must not be
used to clear interrupt flags. These instructions may cause accidental
clearing of interrupt flags which are set after entering the current interrupt
service routine.

MC912ZVL Family Reference Manual, Rev. 2.41
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Supply Voltage Sensor (BATSV3)

Chapter 14
Supply Voltage Sensor (BATSV3)

Table 14-1. Revision History Table

Rev. No. Data Sections .
(Item No.) Affected Substantial Change(s)
V02.00 |16 Mar 2011 14.3.2.1 - added BVLSJ1] to support four voltage level
14.4.2.1 - moved BVHS to register bit 6
V03.00 |26 Apr 2011 allBATSV3 - removed Vsense
V03.10 |04 Oct 2011 14.4.2.1 and - removed BSESE
14422

14.1 Introduction
The BATS module provides the functionality to measure the voltage of the chip supply pin VSUP.

1411 Features

The VSUP pin can be routed via an internal divider to the internal Analog to Digital Converter.
Independent of the routing to the Analog to Digital Converter, it is possible to route this voltage to a
comparator to generate a low or a high voltage interrupt to alert the MCU.

14.1.2 Modes of Operation

The BATS module behaves as follows in the system power modes:

1. Run mode

The activation of the VSUP Level Sense Enable (BSUSE=1) or ADC connection Enable
(BSUAE=1) closes the path from VSUP pin through the resistor chain to ground and enables the
associated features if selected.

2. Stop mode
During stop mode operation the path from the VSUP pin through the resistor chain to ground is
opened and the low and high voltage sense features are disabled.
The content of the configuration register is unchanged.

MC912zVL Family Reference Manual, Rev. 2.41
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Timer Module (TIM16B2CV3)

Register Bit 7 6 5 4 3 2 1 Bit 0
Name
0x0009 R | RESERV | RESERV | RESERV | RESERV
TCTL2 w ED ED ED ED oM1 OL1 OMO OLo
0x000A R | RESERV | RESERV | RESERV | RESERV | RESERV | RESERV | RESERV | RESERV
TCTL3 w ED ED ED ED ED ED ED ED
0x000B R | RESERV | RESERV | RESERV | RESERV
TCTLA W ED ED ED ED EDG1B EDG1A EDGOB EDGOA
0x000C R | RESERV | RESERV | RESERV | RESERV | RESERV | RESERV cl col
TIE w ED ED ED ED ED ED
0x000D R 0 0 0 RESERV
TSCR2 W TOI ED PR2 PR1 PRO
0x000E R | RESERV | RESERV | RESERV | RESERV | RESERV | RESERV C1F COF
TFLG1 w ED ED ED ED ED ED
0x000F R 0 0 0 0 0 0 0
TFLG2 wl| TOF
0x0010-0x001F R . . . . . . . .
TCxH-TCxL' W Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
W Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x0024-0x002B R
Reserved w
0x002C R | RESERV | RESERV | RESERV | RESERV | RESERV | RESERV
OCPD w ED ED ED ED ED ED OCPD1 OCPDO
0x002D R
Reserved
0x002E R
PTPSR W PTPS7 PTPS6 PTPS5 PTPS4 PTPS3 PTPS2 PTPS1 PTPSO
0x002F R
Reserved w
Figure 16-3. TIM16B2CV3 Register Summary (Sheet 2 of 2)
T The register is available only if corresponding channel exists.
16.3.2.1 Timer Input Capture/Output Compare Select (TIOS)
Module Base + 0x0000
7 6 5 4 3 2 1 0
R
RESERVED | RESERVED | RESERVED | RESERVED | RESERVED | RESERVED 10S1 10S0
w
Reset 0 0 0 0 0 0 0 0

Figure 16-4. Timer Input Capture/Output Compare Select (TIOS)

Read: Anytime
Write: Anytime
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Serial Communication Interface (S12SCIV6)

Table 18-11. SCISR1 Field Descriptions (continued)

Field Description
1 Framing Error Flag — FE is set when a logic 0 is accepted as the stop bit. FE bit is set during the same cycle
FE as the RDRF flag but does not get set in the case of an overrun. FE inhibits further data reception until it is
cleared. Clear FE by reading SCI status register 1 (SCISR1) with FE set and then reading the SCI data register
low (SCIDRL).
0 No framing error
1 Framing error
0 Parity Error Flag — PF is set when the parity enable bit (PE) is set and the parity of the received data does not
PF match the parity type bit (PT). PF bit is set during the same cycle as the RDRF flag but does not get set in the
case of an overrun. Clear PF by reading SCI status register 1 (SCISR1), and then reading SCI data register low
(SCIDRL).
0 No parity error
1 Parity error
18.3.2.8 SCI Status Register 2 (SCISR2)
Module Base + 0x0005
7 6 5 4 3 2 1 0
R RAF
W AMAP TXPOL RXPOL BRK13 TXDIR
Reset 0 0 0 0 0 0 0 0

L]

= Unimplemented or Reserved

Figure 18-11. SCI Status Register 2 (SCISR2)

Read: Anytime

Write: Anytime

Table 18-12. SCISR2 Field Descriptions

Field Description
7 Alternative Map — This bit controls which registers sharing the same address space are accessible. In the reset
AMAP condition the SCI behaves as previous versions. Setting AMAP=1 allows the access to another set of control and
status registers and hides the baud rate and SCI control Register 1.
0 The registers labelled SCIBDH (0x0000),SCIBDL (0x0001), SCICR1 (0x0002) are accessible
1 The registers labelled SCIASR1 (0x0000),SCIACR1 (0x0001), SCIACR2 (0x00002) are accessible
4 Transmit Polarity — This bit control the polarity of the transmitted data. In NRZ format, a one is represented by
TXPOL a mark and a zero is represented by a space for normal polarity, and the opposite for inverted polarity. In IrDA

format, a zero is represented by short high pulse in the middle of a bit time remaining idle low for a one for normal
polarity, and a zero is represented by short low pulse in the middle of a bit time remaining idle high for a one for
inverted polarity.

0 Normal polarity

1 Inverted polarity
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Serial Peripheral Interface (S12SPIV5)

The main element of the SPI system is the SPI data register. The n-bit! data register in the master and the
n-bit! data register in the slave are linked by the MOSI and MISO pins to form a distributed 2n-bit!
register. When a data transfer operation is performed, this 2n-bit! register is serially shifted n* bit positions
by the S-clock from the master, so data is exchanged between the master and the slave. Data written to the
master SPI data register becomes the output data for the slave, and data read from the master SPI data
register after a transfer operation is the input data from the slave.

A read of SPISR with SPTEF = 1 followed by a write to SPIDR puts data into the transmit data register.
When a transfer is complete and SPIF is cleared, received data is moved into the receive data register. This
data register acts as the SPI receive data register for reads and as the SPI transmit data register for writes.
A common SPI data register address is shared for reading data from the read data buffer and for writing
data to the transmit data register.

The clock phase control bit (CPHA) and a clock polarity control bit (CPOL) in the SPI control register 1
(SPICRL1) select one of four possible clock formats to be used by the SPI system. The CPOL bit simply
selects a non-inverted or inverted clock. The CPHA bit is used to accommodate two fundamentally
different protocols by sampling data on odd numbered SCK edges or on even numbered SCK edges (see
Section 19.4.3, “Transmission Formats”).

The SPI can be configured to operate as a master or as a slave. When the MSTR bit in SPI control registerl
IS set, master mode is selected, when the MSTR bit is clear, slave mode is selected.
NOTE

A change of CPOL or MSTR bit while there is a received byte pending in
the receive shift register will destroy the received byte and must be avoided.

19.4.1 Master Mode

The SPI operates in master mode when the MSTR bit is set. Only a master SPI module can initiate
transmissions. A transmission begins by writing to the master SPI data register. If the shift register is
empty, data immediately transfers to the shift register. Data begins shifting out on the MOSI pin under the
control of the serial clock.

* Serial clock

The SPR2, SPR1, and SPRO baud rate selection bits, in conjunction with the SPPR2, SPPR1, and
SPPRO baud rate preselection bits in the SPI baud rate register, control the baud rate generator and
determine the speed of the transmission. The SCK pin is the SPI clock output. Through the SCK
pin, the baud rate generator of the master controls the shift register of the slave peripheral.

* MOSI, MISO pin

In master mode, the function of the serial data output pin (MOSI) and the serial data input pin
(MISQ) is determined by the SPCO and BIDIROE control bits.

« SSpin
If MODFEN and SSOE are set, the SS pin is configured as slave select output. The SS output
becomes low during each transmission and is high when the SPI is in idle state.

1. n depends on the selected transfer width, please refer to Section 19.3.2.2, “SPI Control Register 2 (SPICR2)
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Inter-Integrated Circuit (IICV3)

20.4.1.11 General Call Address

To broadcast using a general call, a device must first generate the general call address($00), then after
receiving acknowledge, it must transmit data.

In communication, as a slave device, provided the GCEN is asserted, a device acknowledges the broadcast
and receives data until the GCEN is disabled or the master device releases the bus or generates a new
transfer. In the broadcast, slaves always act as receivers. In general call, IAAS is also used to indicate the
address match.

In order to distinguish whether the address match is the normal address match or the general call address
match, IBDR should be read after the address byte has been received. If the data is $00, the match is
general call address match. The meaning of the general call address is always specified in the first data
byte and must be dealt with by S/W, the I1C hardware does not decode and process the first data byte.

When one byte transfer is done, the received data can be read from IBDR. The user can control the
procedure by enabling or disabling GCEN.

20.4.2 Operation in Run Mode

This is the basic mode of operation.

20.4.3 Operation in Wait Mode

I1C operation in wait mode can be configured. Depending on the state of internal bits, the 11C can operate
normally when the CPU is in wait mode or the I1C clock generation can be turned off and the 11C module
enters a power conservation state during wait mode. In the later case, any transmission or reception in
progress stops at wait mode entry.

20.4.4 Operation in Stop Mode

The 11C is inactive in stop mode for reduced power consumption. The STOP instruction does not affect
I1C register states.

20.5 Resets

The reset state of each individual bit is listed in Section 20.3, “Memory Map and Register Definition,”
which details the registers and their bit-fields.

20.6 Interrupts

IICV3 uses only one interrupt vector.
Table 20-11. Interrupt Summary

Interrupt | Offset | Vector Priority Source Description
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Flash Module (S12ZFTMRZ)

Address

0:0011 R o087 | ccoBs | ccoBs | ccoss | cooB3 | CCOB2 | CCOBY | CCOBO
FCCOB2LO

00012 -~ Rl conats | ccoBta | COOB13 | CCOBf2 | CCOBH1 | CCOB10 | CCOB9 | CCOBS
FCCOB3HI

00013 Rl o087 | cooms | ccos | ccos4 | ccoss | ccoz | ccost | ccoso
FCCOB3LO

0x0014 R 0eopt5 | cCOB14 | CCOBIS | CCOBf2 | CCOBI1 | CCOB10 | CCOBS | GCOBS
FCCOB4HI

0x0015 Rl ooom7 | cooms | ccos | ccos4 | ccoss | cco2 | ccost | ccoso
FCCOB4LO

0:0016 Rl coom15 | ccoB14 | CCOB13 | CCOBf2 | CCOBH1 | CCOB10 | CCOB9 | CCOBS
FCCOBSHI

00017 R coom7 | cooss | cooss | cco4 | ccos | ccoBz | ccost | cooBo
FCCOB5LO

= Unimplemented or Reserved

Figure 22-4. FTMRZ Register Summary (continued)
Number of implemented DPS bits depends on EEPROM memory size.

22.3.2.1 Flash Clock Divider Register (FCLKDIV)

The FCLKDIV register is used to control timed events in program and erase algorithms.

Offset Module Base + 0x0000

7 6 5 4 ‘ 3 2 1 0

R| FDIVLD
FDIVLCK FDIV[5:0]
w
Reset 0 0 0 0 ‘ 0 0 0 0

I:l = Unimplemented or Reserved

Figure 22-5. Flash Clock Divider Register (FCLKDIV)

All bits in the FCLKDIV register are readable, bit 7 is not writable, bit 6 is write-once-hi and controls the
writability of the FDIV field in normal mode. In special mode, bits 6-0 are writable any number of times
but bit 7 remains unwritable.
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Appendix M
Package Information
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