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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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3.3 Memory Maps
This chapter gives an overview of the TC1165/TC1166 memory map and describes the
address locations and access possibilities for the units, memories, and reserved areas
as “seen” from different on-chip buses’ (SPB and LMB) point of view.

3.3.1 Architectural Address Map
Table 3-1 shows the overall architectural address map as defined for the TriCore and as
implemented in TC1165/TC1166.

Table 3-1 TC1165/TC1166 Architectural Address Map
Seg-
ment

Contents Size Description

0-7 Global 8 x 256 
Mbyte

Reserved (MMU space); cached

8 Global 
Memory

256 Mbyte Reserved (246 Mbyte); PMU, Boot ROM; 
cached

9 Global 
Memory

256 Mbyte FPI space; cached

10 Global 
Memory

256 Mbyte Reserved (246 Mbyte), PMU, Boot ROM; non-
cached

11 Global 
Memory

256 Mbyte FPI space; non-cached

12 Local LMB 
Memory

256 Mbyte Reserved; bottom 4 Mbyte visible from FPI bus 
in segment 14; cached

13 DMI 64 Mbyte Local Data Memory RAM; non-cached
PMI 64 Mbyte Local Code Memory RAM; non-cached
EXT_PER 96 Mbyte Reserved; non-cached
EXT_EMU 16 Mbyte Reserved; non-cached
BOOTROM 16 Mbyte Boot ROM space, Boot ROM mirror;

non-cached
Data Sheet 27 V0.2, 2006-02
 



TC1165/TC1166

General Device InformationAdvance Information
2 General Device Information
Chapter 2 provides the general information for the TC1165/TC1166.

2.1 Block Diagram
Figure 2-1 shows the TC1165/TC1166 block diagram.

Figure 2-1 TC1165/TC1166 Block Diagram
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1) Not applicable to TC1165
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2.4 Pad Driver and Input Classes Overview
The TC1165/TC1166 provides different types and classes of input and output lines. For 
understanding of the abbreviations in Table 2-1 starting at the next page, Table 4-1
gives an overview on the pad type and class types.
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AN31
AN32
AN33
AN34
AN35

32
31
30
29
28

I D – Analog input 31
Analog input 32
Analog input 33
Analog input 34
Analog input 35

System I/O
TRST 114 I A23) VDDP JTAG Module Reset/Enable Input
TCK 115 I A23) VDDP JTAG Module Clock Input
TDI 111 I A13) VDDP JTAG Module Serial Data Input
TDO 113 O A2 VDDP JTAG Module Serial Data Output
TMS 112 I A23) VDDP JTAG Module State Machine Control Input
BRKIN 117 I/O A3 VDDP OCDS Break Input (Alternate Output)4)5)

BRK 
OUT

116 I/O A3 VDDP OCDS Break Output (Alternate Input)4)5)

TRCLK 9 O A4 VDDP Trace Clock for OCDS_L2 Lines4)

NMI 120 I A26)7) VDDP Non-Maskable Interrupt Input
HDRST 122 I/O A28) VDDP Hardware Reset Input /

Reset Indication Output
PORST 
9)

121 I A26)7) VDDP Power-on Reset Input

BYPASS 119 I A13) VDDP PLL Clock Bypass Select Input
This input has to be held stable during power-
on resets. With BYPASS = 1, the spike filters 
in the HDRST, PORST and NMI inputs are 
switched off.

TEST 
MODE

118 I A26)10) VDDP Test Mode Select Input
For normal operation of the TC1165/TC1166, 
this pin should be connected to high level.

XTAL1 
XTAL2

102
103

I 
O

n.a. VDDOSC Oscillator/PLL/Clock Generator 
Input/Output Pins

Table 2-1 Pin Definitions and Functions (cont’d)

Symbol Pins I/O Pad 
Driver 
Class

Power
Supply

Functions
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VDDP 11, 
69, 
83, 
100, 
124, 
154, 
171, 
139

– – – Port Power Supply (3.3 V)

VSS 12, 
70, 
85, 
101, 
125, 
155, 
172, 
140, 
82

– – – Ground

1) Not applicable to TC1165
2) The logical AND function of the two slave select outputs is available as a third alternate output function.
3) These pads are I/O pads with input only function. Its input characteristics are identical with the input 

characteristics as defined for class A pads.
4) In case of a power-fail condition (one or more power supply voltages drop below the specified voltage range), 

an undefined output driving level may occur at these pins.
5) Programmed by software as either break input or break output.
6) These pads are input only pads with input characteristics.
7) Input only pads with input spike filter.
8) Open drain pad with input spike filter.
9) The dual input reset system of TC1165/TC1166 assumes that the PORST reset pin is used for power on reset 

only.
10) Input only pads without input spike filter.

Table 2-1 Pin Definitions and Functions (cont’d)

Symbol Pins I/O Pad 
Driver 
Class

Power
Supply

Functions
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• On-chip generation of programming voltage
• JEDEC-standard based command sequences for PFLASH control

– Write state machine controls programming and erase operations
– Status and error reporting by status flags and interrupt

• Margin check for detection of problematic PFLASH bits

Features of Data Flash
• 32 Kbyte on-chip data Flash memory, organized in two 16 Kbyte banks
• Usable for data storage with EEPROM functionality
• 128 Byte of program interface

– 128 bytes are programmed into one DFLASH page by one step/command
• 64-bit read interface (no burst transfers)
• Dynamic correction of single-bit errors during read access
• Detection of double-bit errors
• Fixed sector architecture

– Two 16 Kbyte banks/sectors
– Each sector separately erasable

• Configurable read protection (combined with write protection) for complete DFLASH
together with PFLASH read protection

• Password mechanism for temporary disabling of write and read protection
• Erasing/programming of one bank possible while reading data from the other bank
• Programming of one bank while erasing the other bank possible
• On-chip generation of programming voltage
• JEDEC-standard based command sequences for DFLASH control

– Write state machine controls programming and erase operations
– Status and error reporting by status flags and interrupt

• Margin check for detection of problematic DFLASH bits
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3.3.3 Contents of the Segments
This section summarizes the contents of the segments.

Segments 0-7
These segments are reserved segments in the TC1165/TC1166.

Segment 8
From the SPB point of view (PCP, DMA and Cerberus), this memory segment allows
accesses to all PMU memories (PFLASH, DFLASH, BROM, and TROM).
From the CPU point of view (PMI and DMI), this memory segment allows cached
accesses to all PMU memories (PFLASH, DFLASH, BROM, and TROM).

Segment 9
This memory segment is reserved in the TC1165/TC1166.

Segment 10
From the SPB point of view (PCP, DMA and Cerberus), this memory segment allows
accesses to all PMU memories (PFLASH, DFLASH, BROM, and TROM).
From the CPU point of view (PMI and DMI), this memory segment allows non-cached
accesses to all PMU memories (PFLASH, DFLASH, BROM, and TROM).

Segment 11
This memory segment is reserved in the TC1165/TC1166.

Segment 12
From the SPB point of view (PCP, DMA, and Cerberus), this memory segment is
reserved in the TC1165/TC1166.
From the CPU point of view (PMI and DMI), this memory segment allows cached
accesses to the PMU memory, OVRAM.

Segment 13
From the SPB point of view (PCP, DMA and Cerberus), this memory segment is
reserved in the TC1165/TC1166.
From the CPU point of view (PMI and DMI), this memory segment allows non-cached
accesses to the PMI scratch-pad RAM, read access to the boot ROM and test ROM
(BROM and TROM) and the DMI memories (LDRAM).
Data Sheet 30 V0.2, 2006-02
 













TC1165/TC1166

Electrical ParametersAdvance Information 
4.2.2 Analog to Digital Converter (ADC0)
Table 4-6 provides the characteristics of the ADC module in the TC1165/TC1166.

Table 4-6 ADC Characteristics  (Operating Conditions apply)

Parameter Symbol Limit Values Unit Test Conditions / 
RemarksMin. Typ. Max.

Analog supply 
voltage

VDDM SR 3.13 3.3 3.471) V –
VDD SR 1.42 1.5 1.582) V Power supply for 

ADC digital part, 
internal supply

Analog ground 
voltage

VSSM SR -0.1 – 0.1 V –

Analog reference 
voltage 17)

VAREFx SR VAGNDx+
1V

VDDM VDDM+ 
0.05
1)3)4)

V –

Analog reference 
ground 17)

VAGNDx SR VSSMx -
0.05V

0 VAREF 
- 1 V

V –

Analog reference 
voltage range5)17)

VAREFx-
VAGNDx

SR VDDM/2 VDDM 
+ 0.05

Analog input 
voltage range

VAIN SR VAGNDx – VAREFx V –

VDDM
supply current

IDDM SR 2.5 4 mA
rms

6)

Power-up 
calibration
time

tPUC CC – – 3840 fADC 
CLK

–

Internal ADC 
clocks

fBC CC 2 – 40 MHz fBC = fANA �u4
fANA CC 0.5 – 10 MHz fANA = fBC / 4

Sample time tS CC 4 �u(CHCONn.STC
+ 2) �utBC

�Ps –

8 �utBC – – �Ps
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4.1.2 Pad Driver and Pad Classes Summary
This section gives an overview on the different pad driver classes and its basic
characteristics. More details (mainly DC parameters) are defined in Section 4.2.1.

Table 4-1 Pad Driver and Pad Classes Overview
Class Power 

Supply
Type Sub Class Speed 

Grade
Load Leakage1)

1) Values are for TJmax = 125 °C.

Termination

A 3.3V LVTTL 
I/O, 
LVTTL 
outputs

A1
(e.g. GPIO)

6 MHz 100 pF 500 nA No

A2 
(e.g. serial 
I/Os)

40 
MHz

50 pF 6 µA Series 
termination 
recommended

A3
(e.g. BRKIN, 
BRKOUT)

80 
MHz/

50 pF 6 µA Series 
termination 
recommended
(for f > 25 MHz)

A4
(e.g. Trace 
Clock)

80 
MHz

25 pF 6 µA Series 
termination 
recommended

C 3.3V LVDS – 50 
MHz

– Parallel 
termination2), 
100Ω ± 10%

2) In applications where the LVDS pins are not used (disabled), these pins must be either left unconnected, or
properly terminated with the differential parallel termination of 100Ω ± 10%.

D – Analog inputs, reference voltage inputs
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