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Understanding Embedded - Microprocessors

Embedded microprocessors are specialized computing
chips designed to perform specific tasks within an
embedded system. Unlike general-purpose
microprocessors found in personal computers, embedded
microprocessors are tailored for dedicated functions within
larger systems, offering optimized performance, efficiency,
and reliability. These microprocessors are integral to the
operation of countless electronic devices, providing the
computational power necessary for controlling processes,
handling data, and managing communications.

Applications of Embedded - Microprocessors

Embedded microprocessors are utilized across a broad
spectrum of applications, making them indispensable in
modern technology. In consumer electronics, they power
devices such as smartphones, tablets, and smart home
appliances, enabling advanced features and connectivity.
In the automotive industry, embedded microprocessors are
critical for engine control units (ECUs), infotainment
systems, and advanced driver-assistance systems (ADAS).
Industrial automation relies on these microprocessors for
controlling machinery, managing production lines, and
ensuring safety protocols. Medical devices, including
diagnostic equipment and patient monitoring systems,
depend on embedded microprocessors for accurate data
processing and reliable performance. Additionally,
embedded microprocessors are used in
telecommunications, aerospace, and defense applications,
where precision and dependability are paramount.

Common Subcategories of Embedded -
Microprocessors

Embedded microprocessors can be categorized into
several common subcategories based on their
architecture, performance, and intended application.
These include:

General-Purpose Microprocessors: Designed for
a wide range of applications, offering a balance of
performance and flexibility.

Application-Specific Integrated Circuits
(ASICs): Custom-designed for specific tasks,
providing optimal performance for particular
applications.

Digital Signal Processors (DSPs): Specialized for
real-time signal processing tasks, ideal for audio,
video, and communication systems.

System on Chip (SoC): Integrates the
microprocessor with other system components, such
as memory and peripherals, on a single chip for
compact and efficient designs.

Types of Embedded - Microprocessors

Details

Product Status Obsolete

Core Processor CPU32+

Number of Cores/Bus Width 1 Core, 32-Bit

Speed 33MHz

Co-Processors/DSP Communications; CPM

RAM Controllers DRAM

Graphics Acceleration No

Display & Interface Controllers -

Ethernet 10Mbps (1)

SATA -

USB -

Voltage - I/O 5.0V

Operating Temperature 0°C ~ 70°C (TA)

Security Features -

Package / Case 357-BBGA

Supplier Device Package 357-PBGA (25x25)

Purchase URL https://www.e-xfl.com/product-detail/nxp-semiconductors/mc68mh360zq33l
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Chapter 2. QMC Memory Organization   

2.1.1  Dual-Ported RAM Base
The MC68MH360’s internal memory is mapped into an 8-Kbyte block of memory, and the
starting address is dictated by the DPRBASE programmed in the MBAR register. For more
detail on the QUICC internal memory structure, see Section 3 of MC68360 Quad
Integrated Communications Controller User’s Manual. The MPC860MH has its internal
memory mapped into a 16-Kbyte block of memory. The ISB programmed in the IMMR
register determines the starting address of this memory block. For more information on the
PowerQUICC internal memory structure, see Section 3 of MPC860 PowerQUICC User’s
Manual. All internal registers are addressed as offsets within the dual-ported RAM;
therefore, all pointers are relative to this base address.

2.1.2  SCC Base and Global Multichannel Parameters
The SCC base points to the start of the parameter RAM for each of the SCCs at 256-byte
intervals. On the MC68MH360, each SCC has 192 bytes of parameter RAM; each SCC on
the MPC860MH has 256 bytes. When the QMC protocol is enabled on an SCC, its
parameter RAM is used to store the global multichannel parameters for all the logical
channels. This area contains parameters and pointers that are common to all channels.

NOTE
As the QMC requires 0xAF bytes of parameter RAM for its
global multichannel parameters, this may cause conflict with
other CPM functionality. For example, when using the

MPC860MH with SCC1 in QMC mode, I 2C is unavailable. 

2.1.3  TSATRx/TSATTx Pointers and Time Slot Assignment Table 
The time slot assignment table pointers are within the global multichannel parameters.
There are two pointers—Tx_S_PTR for transmit and Rx_S_PTR for receive. The
Rx_S_PTR is normally set to SCC Base + 20; this is the normal location of the receive time
slot assignment table. The Tx_S_PTR is normally set to SCC Base + 60; this is the normal
location of the transmit time slot assignment table. However, if the receiver and the
transmitter have the same mapping for the logical channels, Tx_S_PTR can point to SCC
base + 20 so that Rx and Tx have a common time slot assignment table. Note that if a single
TDM channel is routed to more than one SCC, they may also use just one time slot
assignment table for all SCCs. See Section 2.3, “Multiple SCC Assignment Tables,” for
more information. The time slot assignment table holds one 32-bit entry for each time slot.
It has options for subchanneling, a valid bit, and a logical channel pointer. For 64-channel
support there is only space for one table; therefore, common Rx and Tx parameters will
need to be used unless one of the TSA tables can be accommodated elsewhere in memory,
such as in the parameter RAM area of another SCC. Associated with the Rx/Tx_S_PTR are
the Rx/TxPTR pointers that are maintained by the CPM and point to the current time slot.
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QMC Supplement

NOTE
The area between SCC base + 20 and SCC base + 9F is
normally used for TSA tables. The mapping above is ideal for
32-channel support. The exact mapping of the TSA tables is
determined by the programming of Rx_S_PTR and
Tx_S_PTR, and is not fixed. For 64-channel support it is
suggested to use common Rx and Tx parameters. The TSA
table will be common and have 64 entries starting at SCC base
+ 20; see Figure 2-4. Alternatively, another SCC’s parameter
RAM may be used, as determined by Rx_S_PTR and
Tx_S_PTR; see Figure 2-6 for more information. However
implemented, the TSA tables may reside anywhere in internal
memory.

Figure 2-3 shows a general time slot assignment table for 32 16-bit time slots. The fields
will be used to either transmit or receive channels.

Figure 2-3. Time Slot Assignment Table

Channel PointerWVTime Slot 0

Time Slot 1

Time Slot 30

Time Slot 31

32 x 16

Mask(2:7)Mask(0:1)

Channel PointerWV Mask(2:7)Mask(0:1)

Channel PointerWV Mask(2:7)Mask(0:1)

Channel PointerWV Mask(2:7)Mask(0:1)

Channel PointerWV Mask(2:7)Mask(0:1)

Channel PointerWV Mask(2:7)Mask(0:1)

Channel PointerWV Mask(2:7)Mask(0:1)

Note : For the 68360, the bit numbering is reversed. See Appendix A for more information.
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QMC Supplement

If the transmitter and receiver have the same mapping then it is possible to use a common
time slot assignment table. This is initialized by setting both Tx_S_PTR and Rx_S_PTR to
SCC Base + 20. For 64-channel support it is suggested to use common Rx and Tx
parameters. The time slot assignment table will then also be common and have 64 entries
starting at SCC Base + 20; see Figure 2-4.

Figure 2-4. Time Slot Assignment Table for 64-Channel Common Rx and Tx 
Mapping

2.3  Multiple SCC Assignment Tables
Assume a scenario as depicted in Figure 2-5. A 2.048-Mbps TDM link is fed directly into
the TSA. Within the SI RAM, the even channels (byte-wide) are muxed to SCC3 and the
odd channels are muxed to SCC2. This arrangement is used to spread the load over two
SCCs. This effectively doubles the FIFO depth on the QMC protocol. Time slots are
switched to alternate SCCs to avoid data bursts that may stress the FIFOs. Each SCC sees
a continuous bitstream without any gaps as described earlier.

Channel PointerWVTime Slot 0

Time Slot 1

Time Slot 62

Time Slot 63

64 x 16

Mask(2:7)Mask(0:1)

Channel PointerWV Mask(2:7)Mask(0:1)

Channel PointerWV Mask(2:7)Mask(0:1)

Channel PointerWV Mask(2:7)Mask(0:1)

Channel PointerWV Mask(2:7)Mask(0:1)

Channel PointerWV Mask(2:7)Mask(0:1)

Channel PointerWV Mask(2:7)Mask(0:1)

Note : For the 68360, the bit numbering is reversed. See Appendix A for more information.
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Chapter 2. QMC Memory Organization   

Figure 2-5. Rx Time Slot Assignment Table for 32 Channels over Two SCCs

Note
It is important that multiples of bytes are routed to each SCC to
delineate between time slots. Unused bits shall be routed to the
SCC and be masked in the time slot assignment table.

1 2 3 4 5 6 7 28 290 30 31...........

2 4 6 280 30...........

1 3 5 7 29 31...........

TSA

SCC3 SCC2

CPM

Rx_S_PTR_2

Rx_S_PTR_3

V = 1, W = 0, C.P -> LC2
V = 1, W = 0, C.P -> LC4

V = 1, W = 0, C.P -> LC0

V = 1, W = 0, C.P -> LC28
V = 1, W = 1, C.P -> LC30
V = 1, W = 0, C.P -> LC1
V = 1, W = 0, C.P -> LC3
V = 1, W = 0, C.P -> LC5

V = 1, W = 0, C.P -> LC29
V = 1, W = 1, C.P -> LC31SCC3 Parameter RAM

SCC2 Parameter RAM

Time Slot Assignment Table Rx_2

Time Slot Assignment Table Rx_3
(not used)

Rx Data Stream into TSA

Even Channels MUXed to SCC3

Odd Channels MUXed to SCC2

Common TSATRx located in SCC2
 Parameter RAM

SCC Base +0x20

SCC Base + 0x40














