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This application note shows examples of C level API routines to access the MPC500-family
TPU registers. These routines can be used to access either ROM functions or functions stored
inthe DPTRAM. Examples of the use of this API are shown in the Freescal e application notes
shownin Table 6. All of these functions and definitions areincluded in the mpc500_util.c and
mpc500_util.h files. These are included in the standard Freescale C header files for the
MPC500 family (version 3.0.3). The header files are available on the Freescale web site.

1 Functional Overview

The MPC555 and the MPC56x devices include Timing Processor Units (TPU). The TPU
included on these devicesiis actually the third version of the TPU, also known as TPU3. The
TPU is an autonomous processor with its own memory and program control. The MPC500
device controls the startup of the TPU and can communicate to the TPU through a shared
memory space (parameter RAM). The TPU has 16 separate channels, each with parameter
RAM. Most of the members of the M PC500 family have 2 TPUs. This application note covers
the CPU to TPU interface and some basic C routines that can be used to interface to functions
programmed into the TPU channels.

The TPU can execute from either abuilt-in TPU ROM or from SRAM that is external to the
TPU (DPTRAM). The DPTRAM isaDual Port TPU RAM that can be accessed by the main
processor or by up to two TPUs. The DPTRAM must be loaded by the main processor, but it
cannot be written or read by the main CPU once the EM U bit has been set in either TPUMCR.
The TPU has two limitations: it has a limited amount of address space (a total of 8K,
composed of 2K banks), and it can only run from either the TPU ROM or the DFTRAM. The
TPU cannot access both the ROM and the DPTRAM at the sametime, and it can execute only
from one or the other. The TPU ROM has atotal of 4K of ROM, composed of two 2K banks.
The DPTRAM on the main TPUs on the MPC555 and the MPC565 has a total of 6K of
memory, composed of three 2K banks. The MPC561 and MPC563 have 8K of DPTRAM (four
2K banks). Additionally, the MPC565 has a third TPU that hasit’s own 4K of DPTRAM (2
banks).

The MPC500 processor sets the default TPU instruction memory source and bank in the
TPUMCR register.

Each bank of the TPU instruction memory (DPTRAM or ROM) can have an entry table that
pointsto functionsthat are stored in memory and each entry location is associated to afunction
number. Functions are assigned to channels in the channel function select register. Each
channel can be assigned any function. The entry table has space for 16 functions that are
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referenced by its entry table function location. Each of the 16 functions hasl6 sub-entries. Four of these
entry points are selectable by the main processor by setting the Host Sequence Register. Typically, these
consist of an initialization routine, a “no host service,” and sometimes a change or update parameter
function.

Each TPU channel must also be assigned a priority. The priority determines how often that channel’s state
will be executed.

HOST TIMER
INTERFACE CONTROL SCHEDULER SERVICE REQUESTS CHANNELS
CHANNEL 0
SYSTEM
_ CHANNEL 1
CONFIGURATION o TCR1
P4
2 | (oK) rere
DEVELOPMENT o

SUPPORT AND

TEST
MICROENGINE

CHANNEL

CONTROL CONTROL

STORE CONTROL AND DATA
PARAMETER EXECUTION
RAM UNIT
CHANNEL 15

Figure 1. TPU3 Block Diagram

2 TPU Initialization Flow

1. Load TPU microcodeinto DPTRAM if the TPU ROM functions are not being used.

2. Initialize the TPU module registers (TPUMCR, TPUMCR2, TPUMCR3) to set the TCR1 and
TCR2 clock prescalers; set the emulation (EMUL) if DPTRAM will be used. Also, the Bank
should be set in the TPUMCR2 register.

3. Set the TPU3 interrupt configuration register (TICR) interrupt level. Program CIRL and ILBSto
the level per Table 1.

Table 1. TPU Interrupt Level Settings

Interrupt Level CIRL ILBS
0-7 0-7 0b00

8-15 0-7 0b01
16-23 0-7 0b10
24-31 0-7 Ob11

4, Stop all TPU channelsthat will be changing functions.

5. Wait for any pending HSR on the desired channel to complete. (The HSR bits are set back to 0b00
when the Host Service Routine complete.) The macro tpu_ready waits for the HSR bits to be
cleared.

2 General TPU C Functions for the MPC500 Family
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6. Set the TPU function for each channel in the CFSR[0:3] registers. The functions tpu_func() and
get_tpu_func() can be used to access the channel function select registers.

7. Set the host sequence register (HSQR[0:1]) for each channel. The functions tpu_hsq() and
get_tpu_hsq() can be used to access the host sequence registers.

8. Set the host serviceregisters (HSRR[0:1]) for each channel. The functions tpu_hsr() and
get_tpu_hsr() can be used to access the host service registers.

9. Enableinterrupts for the channels that will cause interrupts to the main processor (CIER). The
functions tpu_interrupt_enable() and tpu_interrupt_disable() can be used to access the channel
interrupt enable register.

10. Initialize the channel’s parameter RAM.

11. Set the channel priority registersfor al of the channels of the TPU that will be run (CPR[0:1]).
The functions tpu_enable() and tpu_disable() can be used to access the channel priority registers.
See Table 5 for more information.

In addition, there are additional functionsto check if the desired channel caused a TPU interrupt or can clear
the interrupt.

By using the C API, this the user does not need to remember the addresses of all of the TPU registers and
bit positions.

3 General TPU Routines C Level API

This section describes the Application Programming Interface (API) to some generally useful routines that
can be used to interface to TPU functions. These functions are divided into functions that are used to
initialize the TPU, get the status of the TPU, and return the status of the TPU.

Additional notes for the following API calls:
* *tpu can be a pointer to any of the TPU module registers on a device (either A, B, or C)
» channel isavalid channel number O to 15.

3.1 Initialization Functions:
Most initialization routines are specific to the specific to the TPU function, but there are some genera
routines for accessing the TPU itself.
» void tpu_func(struct TPU3_tag *tpu, UINT8 channel, UINT8 function_number);
» voidtpu_hsr(struct TPU3 tag *tpu, UINT8 channel, UINT8 hsr);
» voidtpu_hsg(struct TPU3 tag *tpu, UINT8 channel, UINT8 hsg);
e voidtpu_enable(struct TPU3_tag *tpu, UINT8 channel, UINT8 priority);
e voidtpu_disable(struct TPU3_tag *tpu, UINT8 channel);
e voidtpu_interrupt_enable(struct TPU3_tag *tpu, UINT8 channel);
» voidtpu_interrupt_disable(struct TPU3_tag *tpu, UINT8 channel);
» voidtpu clear_interrupt(struct TPU3_tag *tpu, UINT8 channel);

3.2 Status Operation Functions:

* UINT8tpu_get func(struct TPU3 tag *tpu, UINT8 channel);
* UINT8tpu_get_hsr(struct TPU3_tag *tpu, UINT8 channel);
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e UINT8tpu_get_hsq(struct TPU3_tag *tpu, UINT8 channel);
* tpu_ready(tpu, channdl);
* UINT8tpu_check_interrupt(struct TPU3_tag *tpu, UINT8 channel)

3.3 General TPU Initialization Functions

The following routines are generic TPU initialization functions and are useful for al TPU functions.

3.3.1 Assign TPU Function (void tpu_func)

Thisfunction assigns a TPU function to a particular channel.
* *tpu- Thisisapointer to the TPU3 module. It is of type TPU3_tag which is defined in m_tpu3.h.
e channdl - Thisisthe channd number that has the function assigned to it.

» function - Thisisthe desired function for the channel. See Table 4 for the possible values for the
built-in ROM functions.

3.3.2 Assign Host Service Request Register
Function (void tpu_hsr)
This function assigns the host service request register for a particular channel. The meaning of the host
service request bits depends on the function specified.
e *tpu- Thisisapointer to the TPU3 module. It is of type TPU3_tag which is defined in m_tpu3.h.
e channdl - Thisisthe channd number that has the function assigned to it.

* hsr - Thisisthe desired host service request for the channel. See the documentation for the
individual function for the definitions for the host service routine.

3.3.3 Assign Host Sequence Register Function (void
tpu_hsq)
Thisfunction assignsthe host sequence (HSQ) field for the channel. The HSQ selects the mode of operation
for the function selected on a given channel. The meaning of the host sequence bits depends on the function
specified.
* *tpu- Thisisapointer to the TPU3 module. It is of type TPU3_tag which is defined in m_tpu3.h.
e channdl - Thisisthe channd number that has the function assigned to it.
» hsg - Thisisthe desired function for the channel.

3.3.4 TPU Enable Function (void tpu_enable)

This function enables the TPU channel and can be used to change the channel priority.
* *tpu- Thisisapointer to the TPU3 module. It is of type TPU3_tag which is defined in m_tpu3.h.
e channdl - Thisisthe channd number that has the function assigned to it.

e priority - Thisisthe new channel priority. See Table 5 for possible definitions for the priority
levels.

4 General TPU C Functions for the MPC500 Family
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3.3.5 TPU Disable Function (void tpu_disable)

This function disables the TPU channel. It sets the priority to O to disable the channel.
* *tpu- Thisisapointer to the TPU3 module. It is of type TPU3_tag which is defined in m_tpu3.h.
» channel - Thisisthe channel number that has the function assigned to it.

3.3.6 TPU Interrupt Enable Function (void
tpu_interrupt_enable)
This function enables the interrupt bit for the specified channel.

e *tpu- Thisisapointer to the TPU3 moduleto use. It is of type TPU3_tag which is defined in
m_tpu3.h.

» channel - Thisisthe channel number that has the function assigned to it.

3.3.7 TPU Interrupt Disable Function (void
tpu_interrupt_disable)
Thisfunction disables the interrupt bit for the specified channel.

* *tpu- Thisisapointer to the TPU3 module. It is of type TPU3_tag which is defined in m_tpu3.h.
» channel - Thisisthe channel number that has the function assigned to it.

3.3.8 TPU Clear Interrupt Function (void tpu_clear_interrupt)

Thisfunction clears the interrupt bit for the specified channel.
e *tpu- Thisisapointer to the TPU3 module. It is of type TPU3_tag which is defined in m_tpu3.h.
» channel - Thisisthe channel number that has the function assigned to it.

3.4 Status Functions

The following routines get the current function or status of a TPU channel.

3.4.1 TPU Get Function (UINT8 tpu_get_func)

This function returns an 8-bit value of the function number currently running on the channel.

e *tpu- Thisisapointer to the TPU3 moduleto use. It is of type TPU3_tag which is defined in
m_tpu3.h.

e channel - Thisisthe channd number that has the function assigned to it.

3.4.2 Get Host Service Request Register Function
(UINT8 tpu_get _hsr)

This function gets the current value of the Host Service Request Register for the given channel. It returns
an 8-bit value.

* *tpu- Thisisapointer to the TPU3 module. It is of type TPU3_tag which is defined in m_tpu3.h.
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e channel - Thisisthe channd number that has the function assigned to it.

3.4.3 Get Host Sequence Register Function
(UINT8 tpu_get_hsq)
Thisfunction getsthe current value of the Host Sequence Register for aparticular channel. It returns an 8-bit
value.
* *tpu- Thisisapointer to the TPU3 module. It is of type TPU3_tag which is defined in m_tpu3.h.
e channel - Thisisthe channd number that has the function assigned to it.

3.4.4 Wait for TPU Channel Ready (tpu_ready)

This macro waits for a channel’s HSR function to compl ete.

e *tpu- Thisisapointer to the TPU3 moduleto use. It is of type TPU3_tag which is defined in
m_tpu3.h.

e channdl - Thisisthe channd number that has the function assigned to it.

3.4.5 TPU Check Interrupt Function (UINT8
tpu_check_interrupt)

This function checks the interrupt bit for the specified channel to seeif it is set. Thisfunction returns Obl if

this channel caused the interrupt, Ob0O otherwise.

e *tpu- Thisisapointer to the TPU3 moduleto use. It is of type TPU3_tag which is defined in
m_tpu3.h.

e channel - Thisisthe channd number that has the function assigned to it.

4 TPU Parameter RAM

Table 2 shows TPU parameter RAM addresses for each channel for each of the possible TPU modules used
by the MPC500 devices. Inthetable, yy isequa to 0x41 for TPU_A, Ox45for TPU_B, and Ox5d for TPU_C
(MPC565 only).

6 General TPU C Functions for the MPC500 Family
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Table 2. TPU Function Parameter Addresses (16-bit)*

Parameter Address

E:Er‘;‘g‘eer' 0 1 2 3 4 5 6 7
0 0x30yy00 | O0x30yy02 | O0x30yy04 | Ox30yy06 | Ox30yy08 | Ox30yyOA | 0x30yyOC | 0x30yyOE
1 0x30yy10 | Ox30yyl2 | Ox30yyl4 | Ox30yyl6 | Ox30yyl8 | Ox30yylA | O0x30yylC | Ox30yylE
2 0x30yy20 | O0x30yy22 | Ox30yy24 | Ox30yy26 | Ox30yy28 | Ox30yy2A | 0x30yy2C | 0x30yy2E
3 0x30yy30 | O0x30yy32 | O0x30yy34 | Ox30yy36 | Ox30yy38 | Ox30yy3A | 0x30yy3C | 0x30yy3E
4 0x30yy40 | O0x30yy42 | O0x30yy44 | Ox30yy46 | Ox30yy48 | Ox30yy4A | 0x30yy4C | Ox30yy4E
5 0x30yy50 | O0x30yy52 | O0x30yy54 | Ox30yy56 | Ox30yy58 | Ox30yy5A | 0x30yy5C | 0x30yy5E
6 0x30yy60 | O0x30yy62 | Ox30yy64 | Ox30yy66 | Ox30yy68 | Ox30yy6A | 0x30yy6C | 0x30yy6E
7 0x30yy70 | Ox30yy72 | Ox30yy74 | Ox30yy76 | Ox30yy78 | Ox30yy7A | 0x30yy7C | Ox30yy7E
8 0x30yy80 | 0x30yy82 | O0x30yy84 | Ox30yy86 | Ox30yy88 | Ox30yy8A | 0x30yy8C | 0x30yy8E

9 0x30yy90 | O0x30yy92 | O0x30yy94 | Ox30yy96 | Ox30yy98 | Ox30yy9A | 0x30yy9C | 0x30yy9E

10 (OxA) | Ox30yyAO | Ox30yyA2 | 0x30yyA4 | 0x30yyA6 | Ox30yyA8 | 0x30yyAA | 0x30yyAC | Ox30yyAE

11 (0xB) | 0x30yyBO | Ox30yyB2 | Ox30yyB4 | 0x30yyB6 | 0x30yyB8 | 0x30yyBA | 0x30yyBC | 0x30yyBE

12 (OxC) | 0x30yyCO | Ox30yyC2 | 0x30yyC4 | 0x30yyC6 | Ox30yyC8 | 0x30yyCA | 0x30yyCC | 0x30yyCE

13 (0xD) | 0x30yyDO | Ox30yyD2 | 0x30yyD4 | 0x30yyD6 | 0x30yyD8 | 0x30yyDA | 0x30yyDC | 0x30yyDE

14 (OXE) | Ox30yyEO | Ox30yyE2 | 0x30yyE4 | 0x30yyE6 | Ox30yyE8 | 0x30yyEA | 0x30yyEC | Ox30yyEE

15 (OxF) | Ox30yyFO | Ox30yyF2 | 0x30yyF4 | 0x30yyF6 | Ox30yyF8 | Ox30yyFA | 0x30yyFC | Ox30yyFE

Table 3. TPU Function Parameter Addresses (32-bit) 1

Parameter Address
e |0 1 z :
0 0x30yy00 0x30yy04 0x30yy08 0x30yy0C
1 0x30yy10 0x30yy14 0x30yy18 0x30yy1C
2 0x30yy20 0x30yy24 0x30yy28 0x30yy2C
3 0x30yy30 0x30yy34 0x30yy38 0x30yy3C
4 0x30yy40 0x30yy44 0x30yy48 0x30yy4C
5 0x30yy50 0x30yy54 0x30yy58 0x30yy5C
6 0x30yy60 0x30yy64 0x30yy68 0x30yy6C
7 0x30yy70 0x30yy74 0x30yy78 0x30yy7C
8 0x30yy80 0x30yy84 0x30yy88 0x30yy8C
9 0x30yy90 0x30yy94 0x30yy98 0x30yy9C
10 (OxA) 0x30yyAO0 0x30yyA4 0x30yyA8 0x30yyAC
11 (0xB) 0x30yyBO 0x30yyB4 0x30yyB8 0x30yyBC
12 (0xC) 0x30yyCO0 0x30yyC4 0x30yyC8 0x30yyCC
13 (0xD) 0x30yyDO 0x30yyD4 0x30yyD8 0x30yyDC
14 (OxE) 0x30yyEO 0x30yyE4 0x30yyES8 0x30yyEC
15 (OxF) 0x30yyFO0 0x30yyF4 0x30yyF8 0x30yyFC

1 yy = 0x41 for TPU_A,
yy = 0x45 for TPU_B, and
yy = 0x5D for TPU_C (MPC565 only)
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The parameter RAM provides a means of passing arguments from the main processor to the TPU function.
Each function defines the use of each of the parameter RAM locations. Typically, each function includes a
parameter RAM map similar to the one shown in Figure 2. Some of these parameter |ocations can be defined
to be written by the CPU, by the TPU channel, or by both the CPU and the TPU channel. They can also be
unused by the function.

When using the standard MPC500 header files, the TPU Parameter RAM can be set using the following C
statements. The first sets a 16 bit parameter.

new val uele6;

t pu- >PARM R] channel ] [ par anmet er _nunber ]
The second sets a 32 bit parameter.

t pu- >PARM L[ channel ] [ par anet er _nunber] = new val ue32;

PARAMETER RAM
0o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

0x30YYWO Parameter O
0x30YYW2 Parameter 1
0x30YYW4 Parameter 2
0x30YYW6 Parameter 3
0x30YYWS8 Parameter 4
0x30YYWA Parameter 5
0x30YYWC Parameter 6
0x30YYWE Parameter 7

W = Primary Channel Number

YY = 0x41 for TPU_A, 0x45 for
TPU_B and 0x5D for TPU_C

Figure 2. Parameter RAM Layout

5 Host Interface to TPU Function

This section provides information about how the CPU interfaces to the TPU though a set of registers that
exist in the CPU address space.

5.1 Channel Function Select Registers

Each channel of the TPU can have any function assigned to it. The Channel Function Select Register is used
to select the function for each of the channels. Table 4 lists the functions that are defined in the TPU3 ROM
used in the MPC500 devices. Two routines are provided to read and write a channels Channel Select
Function. tpu_func assigns the function to a channel and tpu_get func returns the function currently
assigned to a channel.

8 General TPU C Functions for the MPC500 Family
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CFSRO — Channel Function Select Register 0 0x30 400C
0x30 440C
0x30 5C0C

MSB 1 2 3 4 5 6 7 8 9 10 1 12 13 14 LSB
0 15
CH 15 CH 14 CH 13 CH 12

CFSR1 — Channel Function Select Register 1 0x30 400E
0x30 440E
0x30 5COE

MSB LSB
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
CH 11 | CH 10 ‘ CH9 CHS8

CFSR2 — Channel Function Select Register 2 0x30 4010
0x30 4410
0x30 5C10

MSB LSB
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
CH7 | CH®6 ‘ CH5 CH4

CFSR3 — Channel Function Select Register 3 0x30 4012
0x30 4412
0x30 5C12

MSB LSB
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
CH3 CH2 CH1 CHO
Table 4. TPU ROM Functions
Function Bank O Bank 1
Number Function Function Name Function Function Name
OxF TPU_FUNCTION_PTA Programmable Time TPU_FUNCTION_PTA Programmable Time
Accumulator Accumulator
OxE TPU_FUNCTION_QOM Queued Output Match TPU_FUNCTION_QOM Queued Output Match
0xD TPU_FUNCTION_TSM Table Stepper Motor TPU_FUNCTION_TSM Table Stepper Motor
0xC TPU_FUNCTION_FQM Frequency Measurement TPU_FUNCTION_FQM Frequency
Measurement
0xB TPU_FUNCTION_UART Universal Asynchronous TPU_FUNCTION_UART Universal
Receiver/Transmitter Asynchronous
Receiver/Transmitter
OxA TPU_FUNCTION_NITC New Input Capture/ TPU_FUNCTION_NITC New Input Capture/

Input Transition Counter

Input Transition Counter

General TPU C Functions for the MPC500 Family
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Table 4. TPU ROM Functions (continued)

Function Bank 0 Bank 1
Number Function Function Name Function Function Name
0x9 TPU_FUNCTION_COMM Multiphase Motor TPU_FUNCTION_COMM Multiphase Motor
Commutation Commutation
0x8 TPU_FUNCTION_HALLD Hall Effect Decode TPU_FUNCTION_HALLD Hall Effect Decode
0x7 TPU_FUNCTION_MCPWM Multi-Channel Pulse — Reserved
Width Modulation
0x6 TPU_FUNCTION_FQD Fast Quadrature TPU_FUNCTION_FQD Fast Quadrature
Decode Decode
0x5 TPU_FUNCTION_PPWA Period/Pulse Width TPU_FUNCTION_ID Identification
Accumulator
Ox4 TPU_FUNCTION_OC Output Compare TPU_FUNCTION_OC Output Compare
0x3 TPU_FUNCTION_PWM Pulse Width Modulation TPU_FUNCTION_PWM Pulse Width Modulation
0x2 TPU_FUNCTION_DIO Discrete Input/Output TPU_FUNCTION_DIO Discrete Input/Output
0x1 TPU_FUNCTION_SPWM Synchronized Pulse TPU_FUNCTION_RWTPIN | Read/Write Timers and
Width Modulation Pin
0x0 TPU_FUNCTION_SIOP Serial Input/Output Port TPU_FUNCTION_SIOP Serial Input/Output Port

5.1.1 Assign TPU Function

/***********************************************************************

To assign a function to a given channel

FUNCTI ON t pu_func
PURPOSE
I NPUTS NOTES This function has

voi d tpu_func(struct TPU3_tag *tpu,

{
Ul NT16 reg;
if (channel < 4) {
reg = tpu->CFSR3. R
reg & ~(TPU_CHANNEL_MASK
reg | = (function_nunber << (channel
t pu->CFSR3. R = reg;
}
else if (channel < 8) {
reg = tpu->CFSR2. R;
t pu->CFSR2. R = reg;
}
10

*tpu - This is a pointer to the TPU3 nodul e to use.
of type TPU3_tag which is defined in mtpu3.h
- This is the nunber of the channel

channel

3 paraneters:

It is

function_nunber - Function nunber to be assigned
***********************************************************************/

reg & ~(TPU_CHANNEL_MASK << ((channel-4) * 4));

reg | = (function_nunber << ((channel-4) * 4));

Ul NT8 channel ,

<< (channel * 4));

*4));

Ul NT8 function_nunber)

General TPU C Functions for the MPC500 Family
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else if (channel < 12) {

reg = tpu->CFSRL. R;

reg & ~(TPU_CHANNEL_MASK << ((channel-8) * 4));

reg | = (function_nunber << ((channel-8) * 4));

t pu->CFSR1. R = reg;

reg & ~(TPU_CHANNEL_MASK << ((channel -12) * 4));

reg | = (function_nunber << ((channel-12) * 4));

}
el se {
reg = t pu->CFSRO. R;
t pu->CFSRO. R = reg;
}

5.1.2 TPU Get Function

IR EEA RS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE SRR EEEEEEEEEEEEEER]

FUNCTI ON
PURPOSE
I NPUTS NOTES

t pu_get _func
To get the function nunber running on a given channel
This function has 2 paraneters:

*tpu - This is a pointer to the TPU3 mbdule to use. It is

of type TPU3_tag which is defined in mtpu3.h
channel - This is the nunber of the channel
RETURNS NOTES: This function will return the function nunber running on

t he channel .

***********************************************************************/

U NT8 tpu_get _func(struct TPU3_tag *tpu, U NT8 channel)

{

U NT16 function;

if (channel < 4) {

function = tpu->CFSR3. R,

}

else if (channel < 8) {

channel -= 4;

function = tpu->CFSR2. R;

}

else if (channel < 12) {

channel -= 8;

function = tpu->CFSRL. R,

}
el se {

channel -= 12;

function = tpu->CFSRO. R,

General TPU C Functions for the MPC500 Family
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function=(function & (TPU_CHANNEL_MASK << (channel * 4)) >> (channel * 4));

return ((U NT8)function);

5.2 Host Service Request Registers

The host service request field selects the type of host service request for the function selected on a given
channel. The meaning of the host service request bits is determined by function microcode. Three routines
are provided to read and write a channel’s host service register tpu_hsr assigns the host service request to a
channel. tpu_get_hsr will return the host service request setting currently assigned to a channel or zero if
the current state has completed. A third macro is provided that waits for a host service routine to complete.

WARNING
Only the TPU can clear the HSR hits for a channel. If the HSR bits are
written without waiting for the TPU to clear them, the requests will be
ORed together. The host CPU can only set bits in the HSR registers so the
values can be written directly with masks.

HSRRO— Host Service Request Register 0 0x30 4018
0x30 4418
0x305C18

MSB 1 2 3 4 5 6 7 8 9 10 11 12 13 14 LSB
0 15
CH 15 CH 14 CH 13 CH 12 CH11 CH 10 CHO9 CHS

HSRR1— Host Service Request Register 1 0x30 401A
0x30 441A
0x30 5C1A

MSB 1 2 3 4 5 6 7 8 9 10 11 12 13 14 LSB
0 15
‘ CH7 | CH6 | CH5 ‘ CH4 ‘ CH3 ‘ CH 2 | CH1 | CHO

5.2.1 Assign Host Service Request Register Function

/**********************************************************************

FUNCTI ON . tpu_hsr

PURPOSE : To issue a host service request (HSR) to a channel

I NPUTS NOTES : This function has 3 paraneters:
*tpu - This is a pointer to the TPU3 nodule to use. It is
of type TPU3_tag which is defined in mtpu3.h
channel - This is the nunber of the channel
hsr - service request val ue

GENERAL NOTES : WARNI NG the HSR bits for a channel should be cleared
before witing another HSR otherw se the requests will be
ORed together. The host CPU can only set bits in the HSR
registers so the values can be witten directly with masks.

LEERE SRR EEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEY

void tpu_hsr(struct TPU3_tag *tpu, U NT8 channel, Ul NT8 hsr)
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{
if (channel < 8) {
t pu->HSRR1. R = (hsr << (channel * 2));
}
el se {
t pu- >HSRRO. R = (hsr << ((channel - 8) * 2));
}
}

5.2.2 Get Host Service Request Register Function

/***********************************************************************

FUNCTI ON . tpu_get_hsr

PURPCOSE : To get the current state of the HSR field

I NPUTS NOTES : This function has 2 paraneters:
*tpu - This is a pointer to the TPU3 nodule to use. It is
of type TPU3_tag which is defined in mtpu3.h
channel - This is the nunber of the channel

RETURN NOTES : This function will return the pending HSR or zero

***********************************************************************/

U NT8 tpu_get_hsr(struct TPU3_tag *tpu, U NT8 channel)

{
U NT16 hsr;
if (channel < 8) {
hsr = t pu->HSRRL. R;
}
el se {
channel -= 8;
hsr = t pu->HSRRO. R;
}
hsr = ((hsr & (TPU_HSR _MASK << (channel * 2))) >> (channel * 2));
return ((Ul NT8)hsr);
}

5.2.3 TPU Ready Macro Function

#define tpu_ready(tpu, channel) while(tpu_get_hsr(tpu, channel)!=0)
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5.3 Host Sequence Registers

The host sequence field selects the mode of operation for the function selected on a given channel. The
meaning of the host sequence bits depends on the function specified. Two routines are provided to read and
write a channel’s host sequence register. tpu_hsq assigns the host sequence to a channel and tpu_get_hsq
returns the host sequence currently assigned to a channel.

HSQRO — Host Sequence Register 0 0x30 4014
0x30 4414
0x30 5C14

MSB 1 2 3 4 5 6 7 8 9 10 11 12 13 14 LSB
0 15

‘ CH 15 | CH 14 CH 13 CH 12 CH11 CH 10 CH9 CH8

HSQR1 — Host Sequence Register 1 0x30 4016
0x30 4416
0x30 5C16

MSB 1 2 3 4 5 6 7 8 9 10 11 12 13 14 LSB
0 15
‘ CH7 | CH6 | CH5 ‘ CH4 ‘ CH3 ‘ CH2 | CH1 CHO

5.3.1 Assign Host Sequence Register Function

/AR R R EEEREEEEEEEEEEEEEREEEEEEEEEEEEEEEE RS EEEREEEEEEEEEREREEEEEEEEEEEEEREE

FUNCTI ON . tpu_hsq
PURPCOSE : To set the host sequence bits (HSQ
I NPUTS NOTES : This function has 3 paraneters:
*tpu - This is a pointer to the TPU3 nodule to use. It is
of type TPU3_tag which is defined in mtpu3.h
channel - This is the nunber of the channel
hsq - host sequence val ue

***********************************************************************/

void tpu_hsq(struct TPU3_tag *tpu, U NT8 channel, Ul NT8 hsq)

{
U NT16 reg;

if (channel < 8) {
reg = tpu->HSQRL. R;
reg & ~(TPU_HSQ MASK << ((channel) * 2));
reg | = (hsq << ((channel) * 2));
t pu->HSQR1. R = reg;
}
el se {
channel -= 8;
reg = tpu->HSQRO. R;
reg & ~(TPU_HSQ MASK << ((channel) * 2));
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reg | = (hsq << ((channel) * 2));
t pu- >HSQRO. R = reg;

5.3.2 Get Host Sequence Register Function

IR RS EEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEE SRR SRR EEEEEEER]

FUNCTI ON : tpu_get_hsq

PURPCSE : To get the current state of the HSQ field

I NPUTS NOTES : This function has 2 paraneters:
*tpu - This is a pointer to the TPU3 mobdule to use. It is
of type TPU3_tag which is defined in mtpu3.h
channel - This is the nunber of the channel

RETURNS NOTES : This function will return the current HSQ field

Khkkhkhkhhkhkhhkhhkhhhhkhhhkhhkhhkhkhkhkhhkhhkhhkhkhhkhhkhhkhkhhkhkhhkkhkhkkkkkk k&

U NT8 tpu_get_hsq(struct TPU3_tag *tpu, U NT8 channel)

{
U NT16 hsq;

if (channel < 8) {
hsq = t pu->HSQRL. R;
}

el se {
channel -= 8;
hsq = t pu->HSQRO. R;

hsq = (hsqg & (TPU_HSQ MASK << (channel * 2))) >> (channel * 2);

return ((U NT8) hsq);

5.4 Channel Priority Registers

The channel priority registers (CPRO, CPR1) assign one of three priority levels to a channel or disable the
channel. The definition of the values for the channel priority register are shown in Table5. The TPU
hardware scheduler alocates execution time based on the priority. See Figure for a graphic representation
of the time allocation. Two routines are provided to read and write a channel’s channel priority register.
tpu_enable assigns the channel priority to a channel (which enables the function) and tpu_disable sets the

channel priority for achannel to Ob0O0.
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CPRO— Channel Priority Register 0 0x30 401C
0x30 441C
0x30 5C1C

MSB 1 2 3 4 5 6 7 8 9 10 11 12 13 14 LSB
0 15
CH 15 CH 14 CH 13 CH 12 CH 11 CH 10 CH9 CHS8
RESET:

CPR1— Channel Priority Register 1 0x30 401E
0x30 441E
0x30 5C1E

MSB 1 2 3 4 5 6 7 8 9 10 11 12 13 14 LSB
0 15
CH7 CH®6 CH5 CH 4 CH3 CH2 CH1 CHO

RESET:

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Table 5 lists the values for the defined priorities for TPU functions.
Table 5. TPU Scheduler Priorities

Service Priority Define Value Guaranteed Times Slots
High TPU_PRIORITY_HIGH 3 4 out of 7
Medium TPU_PRIORITY_MIDDLE 2 2outof 7
Low TPU_PRIORITY_LOW 1 1loutof?7
Disable TPU_PRIORITY_DISABLE 0 None
A B
TIME SLOT 1 2 3 4 5 8 7 1 2 3 4 5
FIXED PRICRITY T M | H L Ho| M | H Ho| M H L H
LEVEL

Figure 3. TPU Hardware Scheduler
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54.1 TPU Enable Function

/AR R R EEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEREREEEEEEEREEREEREE]

FUNCTI ON . tpu_enable
PURPCOSE : To enable a TPU channel by assigning a priority to the channel
I NPUTS NOTES : This function has 3 paraneters:

*tpu - This is a pointer to the TPU3 nodule to use. It is

of type TPU3_tag which is defined in mtpu3.h

channel - This is the nunber of the channel

priority - This is the priority to assign to the channel.

This paraneter shoul d be assigned a val ue of:

TPU_PRIORI TY_H GH, TPU_PRI ORI TY_M DDLE or TPU_PRI ORI TY_LOW

***********************************************************************/
voi d tpu_enabl e(struct TPU3_tag *tpu, U NT8 channel, U NT8 priority)

{
U NT16 reg;

if (channel < 8) {
reg = tpu->CPRL. R,
reg & ~(TPU_PRI ORI TY_MASK << ((channel) * 2));
reg | = (priority << ((channel) * 2));
t pu->CPR1. R = reg;

}
el se {
reg = tpu->CPRO. R
reg & ~(TPU_PRI ORI TY_MASK << ((channel-8) * 2));
reg | = (priority << ((channel-8) * 2));
t pu->CPRO. R = reg;
}

5.4.2 TPU Disable Function

The TPU channels are disabled by setting the channel priority to TPU_PRIOTRITY_DISABLE (0b00).

NOTE

Disabling a channel does not actually stop the execution of that channel. It
stops the channel after the current HSR routine completes.

/AR R R EEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEREEREE]

FUNCTI ON : tpu_disable
PURPCSE : To disable a TPU channel by setting the priority bits to
0b00

I NPUTS NOTES : This function has 2 paraneters:
*tpu - This is a pointer to the TPU3 mbdule to use. It is
of type TPU3_tag which is defined in mtpu3.h
channel - This is the nunber of the channel

GENERAL NOTES : Disabling a channel will not stop a channel that is
currently being executed by the TPU.

LEERE SRR EEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEERREEY

voi d tpu_disabl e(struct TPU3_tag *tpu, U NT8 channel)
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U NT16 reg;

if (channel < 8) {

t pu- >CPR1. R & ~(TPU_PRI ORI TY_MASK << ((channel) * 2));
}
el se {

t pu->CPRO. R &= ~(TPU_PRI ORI TY_MASK << ((channel -8) * 2));

5.5 Channel Interrupt Enable Register

The channel interrupt enable register (CIER) alows the CPU to enable or disable the ability of individual
TPUS3 channels to request interrupt service. Setting the appropriate bit in the register enables a channel to
make an interrupt service request; clearing a bit disables the interrupt. Two routines are provided to enable
and disable the channel’s interrupt. tpu_interupt_enable sets the interrupt enable of a channel (which
enables interrupts) and tpu_interrupt_disable clears the channel’s interrupt bit, which disables the channels
interrupt.

CIER— Channel Interrupt Enable Register 0x30 400A
0x30 440A
0x30 5CO0A

MSB 1 2 3 4 5 6 7 8 9 10 11 12 13 14 LSB
0 15

‘CHlS‘CHl4|CH13|CH12|CH11|CH10‘CHQ‘CH8‘CH7‘CH6‘CH5|CH4|CH3|CH2|CH1‘CHO‘

5.5.1 TPU Interrupt Enable Function

The interrupt for a channel is enabled by setting the channel’s bit in the CIER register. The function
tpu_interrupt_enable performs this action.

/****************************************************************************************
FUNCTI ON : tpu_interrupt_enable
PURPCOSE : To enable interrupts on a channel
I NPUTS NOTES : This function has 2 paraneters:
*tpu - This is a pointer to the TPU3 nmbdule to use. It is
of type TPU3_tag which is defined in mtpu3.h
channel - This is the nunber of the channel

***********************************************************************/

voi d tpu_interrupt_enabl e(struct TPU3_tag *tpu, U NT8 channel)
{

tpu->CIER R | = (1 << channel);
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5.5.2 TPU Interrupt Disable Function

The interrupt for a channel is disabled by clearing the channel’s bit in the CIER register. The function
tpu_interrupt_disable performs this action.

/****************************************************************************************

FUNCTI ON : tpu_interrupt_disable

PURPCSE : To enable interrupts on a channel

I NPUTS NOTES : This function has 2 paraneters:
*tpu - This is a pointer to the TPU3 nodule to use. It is
of type TPU3_tag which is defined in mtpu3.h
channel - This is the nunber of the channel

GENERAL NOTES : Disabling interrupts does not stop the interrupt flag

from being set.
***********************************************************************/

void tpu_interrupt_disable(struct TPU3_tag *tpu, U NT8 channel)
{

tpu->CIER. R & ~(1 << channel);

5.6 Channel Interrupt Status Register

The channel interrupt status register (CISR) contains oneinterrupt statusflag per channel. Functions specify
via microcode when an interrupt flag is set. Setting a flag causes the TPU3 to make an interrupt service
request if the corresponding CIER hit is set. To clear a status flag, read CISR, then write a zero to the
appropriate bit. CISR is the only TPU3 register that can be accessed on a byte basis. Two routines are
provided to clear and check a channel’s Interrupt. t pu_check_interrupt checks the interrupt status bit to
determine if the desired channel caused the interrupt and tpu_clear_interrupt clears the channel’s interrupt
status bit.

CISR — Channel Interrupt Status Register 0x30 4020
0x30 4420
0x30 5C20

MSB 1 2 3 4 5 6 7 8 9 10 11 12 13 14 LSB
0 15

‘CH15‘CH14|CH13|CH12|CH11|CH10‘CHQ‘CH8‘CH7‘CHG‘CH5|CH4|CH3|CH2|CH1‘CHO‘

5.6.1 TPU Clear Interrupt Function

The interrupt for a channel is cleared by reading the CISR and then clearing the channel’s interrupt status
bit in the CISR register. The function tpu_clear_interrupt performsthis action.

/****************************************************************************************

FUNCTI ON : tpu_clear_interrupt

PURPCSE : To clear an interrupts on a channel

I NPUTS NOTES : This function has 2 paraneters:
*tpu - This is a pointer to the TPU3 mbdule to use. It is
of type TPU3_tag which is defined in mtpu3.h
channel - This is the nunber of the channel

GENERAL NOTES :

LEERE SRR EEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEY
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void tpu_clear_interrupt(struct TPU3_tag *tpu, U NT8 channel)

{
U NT16 dunmy;

dummy = tpu->Cl SR R,

tpu->CISR. R = ~(1 << channel);

5.6.2 TPU Check Interrupt Function

Since the main CPU only knows that a particular TPU caused an interrupt, based on the interrupt level set
in the TICR, user code must determine which channel actually caused the interrupt. The function
tpu_check_interrupt checksto seeif a particular channel’s interrupt status bit is set.

IR RS R R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREE

FUNCTI ON : tpu_check_interrupt
PURPCSE : To check interrupts on a channel
I NPUTS NOTES : This function has 2 paraneters:
*tpu - This is a pointer to the TPU3 mbdule to use. It is
of type TPU3_tag which is defined in mtpu3.h
channel - This is the nunber of the channel
GENERAL NOTES :

***************~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k***********************/

U NT8 tpu_check_interrupt(struct TPU3_tag *tpu, U NT8 channel)

{
U NT16 intstat;
intstat = ((tpu->CISR R) >> channel ) & 1;
return ((UNT8) intstat);
}
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6 References

For more information on TPU functions for the MPC500 family of devices, see the application notes shown

in Table 6.
Table 6. MPC500 TPU Application Notes
Number Title
AN2360/D General TPU C Functions for the MPC500
AN2361/D Comparison Between the M68332 TPU1 and the MPC500-Family TPU3
AN2362/D Using the Fast Quadrature Decode TPU Function (FQD) with the MPC500 Family
AN2363/D Using the Frequency Measurement TPU Function (FQM) with the MPC500 Family
AN2364/D Using the Table Stepper Motor TPU Function (TSM) with the MPC500 Family
AN2365/D Using the Programmable Time Accumulator TPU Function (PTA) with the MPC500 Family
AN2366/D Using the New Input Transition / Input Capture TPU Function (NITC) with the MPC500 Family
AN2367/D Using the Multiphase Motor Commutation TPU Function (COMM) with the MPC500 Family
AN2368/D Using the Hall Effect Decode (HALLD) TPU Function with the MPC500 Family
AN2369/D Using the Discrete Input / Output TPU Function (DIO) with the MPC500 Family
AN2370/D Using the Quadrature Decode TPU Function (QDEC) with the MPC500 Family
AN2371/D |Using the Universal Asynchronous Receiver Transmitter TPU Function (UART) with the MPC500 Family
AN2372/D Using the Output Compare TPU Function (OC) with the MPC500 Family
AN2373/D Using the Pulse Width Modulation TPU Function (PWM) with the MPC500 Family
AN2374/D Using the Queued Output Match TPU Function (QOM) with the MPC500 Family
AN2375/D Using the Multichannel Pulse Width Modulation TPU Function (MCPWM) with the MPC500 Family
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