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They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
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Obsolete
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38
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Summary of Features

1.1 Basic Device Types

Basic device types are available and can be ordered through Infineon’s direct and/or
distribution channels.

Table 1 Synopsis of XC2336B Basic Device Types
Derivative? Flash PSRAM | Capt./Comp. |ADCY |Interfaces®
Memory? |DSRAM® | Modules® Chan.
XC2336B-40FxLR | 320 Kbytes | 16 Kbytes | CC2 7+2 |2 CAN Node,
16 Kbytes | CCU60/1 4 Serial Chan.

1) xis a placeholder for available speed grade in MHz.
2) Specific information about the on-chip Flash memory in Table 3.
3) All derivatives additionally provide 8 Kbytes SBRAM and 2 Kbytes DPRAM.

4) Due to bonding limitations in the XC2336B devices only a subset of the CCU61 features can be used. The
module has the T12 and T13 timer inputs and no outputs connected. Therefore only CCU61 timers can be
triggered from external. This can typically be used for periodic triggering of ADCs.

5) Specific information about the available channels in Table 5.

Analog input channels are listed for each Analog/Digital Converter module separately (ADCO + ADC1).

Data Sheet 9 V1.5, 2014-06



(infineon

XC2336B

XC2000 Family / Value Line

1.2 Special Device Types

Summary of Features

Special device types are only available for high-volume applications on request.

Table 2 Synopsis of XC2336B Special Device Types
Derivative? Flash PSRAM Capt./Comp. |ADC® |Interfaces®
Memory? |DSRAM?® |Modules?® Chan.
XC2336B-24FxL | 192 Kbytes | 8 Kbytes CC2 7 +2 |2 CAN Node,
16 Kbytes | CCU60/1 4 Serial Chan.
XC2336B-40FxL | 320 Kbytes |16 Kbytes |CC2 7+2 |2 CAN Node,
16 Kbytes | CCU60/1 4 Serial Chan.

1) xis a placeholder for available speed grade in MHz.
2) Specific information about the on-chip Flash memory in Table 3.
3) All derivatives additionally provide 8 Kbytes SBRAM and 2 Kbytes DPRAM.

4) Due to bonding limitations in the XC2336B devices only a subset of the CCU61 features can be used. The
module has the T12 and T13 timer inputs and no outputs connected. Therefore only CCU61 timers can be
triggered from external. This can typically be used for periodic triggering of ADCs.

5) Specific information about the available channels in Table 5.
Analog input channels are listed for each Analog/Digital Converter module separately (ADCO + ADC1).
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General Device Information

Table 6 Pin Definitions and Functions (cont'd)

Pin | Symbol Ctrl. |Type |Function

38 |P10.0 0O0/1|St/B |Bit 0 of Port 10, General Purpose Input/Output
UOC1_DOUT |01 St/B | USICO Channel 1 Shift Data Output
CCU60_CC6 |02 |St/B |CCU60 Channel 0 Output
0
CCuU60_CcC6 |1 St/B | CCU60 Channel 0 Input
OINA
ESR1 2 I St/B |ESR1 Trigger Input 2
UOCO_DXO0A |I St/B | USICO Channel 0 Shift Data Input
UOC1_DXO0A |I St/B | USICO Channel 1 Shift Data Input

39 P10.1 O0/1|St/B |Bit 1l of Port 10, General Purpose Input/Output
UoC0o_DOUT |01 St/B | USICO Channel 0 Shift Data Output
CCUB0_CC6 |02 |[St/B |CCU60 Channel 1 Output
1
CCU60_CC6 || St/B | CCU60 Channel 1 Input
1INA
UOCO_DX1A |I St/B | USICO Channel 0 Shift Clock Input
UOCO_DXO0B |I St/B | USICO Channel 0 Shift Data Input

40 |P10.2 O0/1|St/B |Bit 2 of Port 10, General Purpose Input/Output
UOCO_SCLK |01 St/B | USICO Channel 0 Shift Clock Output
ouT
CCUB0_CC6 |02 |[St/B |CCU60 Channel 2 Output
2
CCU60_CC6 |I St/B | CCU60 Channel 2 Input
2INA
UOCO_DX1B |I St/B | USICO Channel 0 Shift Clock Input

42 | P2.10 O0/1|St/B |Bit 10 of Port 2, General Purpose Input/Output
UOC1_DOUT |01 St/B | USICO Channel 1 Shift Data Output
UOCO_SELO |02 St/B | USICO Channel 0 Select/Control 3 Output
3
CC2_CC23 |03/1|st/B |CAPCOM2 CC23I0 Capture Inp./ Compare Out.
UOC1_DXOE |I St/B | USICO Channel 1 Shift Data Input
CAPINA I St/B | GPT12E Register CAPREL Capture Input

Data Sheet
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General Device Information

Table 6 Pin Definitions and Functions (cont'd)

Pin | Symbol Ctrl. |Type |Function

43 | P10.3 0O0/1|St/B |Bit 3 of Port 10, General Purpose Input/Output
CCUB0_COU |02 |St/B |CCU60 Channel 0 Output
T60
UOCO_DX2A |I St/B | USICO Channel 0 Shift Control Input
UOC1_DX2A |I St/B | USICO Channel 1 Shift Control Input

44 | P10.4 O0/1|St/B |Bit 4 of Port 10, General Purpose Input/Output
UOCO_SELO |01 St/B | USICO Channel 0 Select/Control 3 Output
3
CCU60_COU |02 |St/B |CCU60 Channel 1 Output
T61
UOCO_DX2B |I St/B | USICO Channel 0 Shift Control Input
UOC1_DX2B || St/B | USICO Channel 1 Shift Control Input
ESR1 9 I St/B |ESRL1 Trigger Input 9

45 | P10.5 O0/1|St/B |Bit5 of Port 10, General Purpose Input/Output
UOC1_SCLK |01 St/B | USICO Channel 1 Shift Clock Output
ouT
CCU60_COU |02 |St/B |CCU60 Channel 2 Output
T62
UOC1_DX1B |I St/B | USICO Channel 1 Shift Clock Input

46 | P10.6 O0/1|St/B |Bit 6 of Port 10, General Purpose Input/Output
UOCO_DOUT |01 St/B | USICO Channel 0 Shift Data Output
U1CO_SELO |03 |St/B |USIC1 Channel 0 Select/Control 0 Output
0
U0CO_DXoC |I St/B | USICO Channel 0 Shift Data Input
U1CO0_DX2D || St/B |USIC1 Channel 0 Shift Control Input
CCU60_CTR |I St/B | CCU60 Emergency Trap Input
APA
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General Device Information

2.2 Identification Registers

The identification registers describe the current version of the XC2336B and of its
modules.

Table 7 XC2336B Identification Registers

Short Name Value Address Notes

SCU_IDMANUF 1820, 00'FO7E,

SCU_IDCHIP 3001, 00'FO7Cy marking EES-AA or ES-AA
3002, 00'FO7C, marking AA, AB

SCU_IDMEM 304F, 00'FO7A,

SCU_IDPROG 1313, 00'FO78,

JTAG_ID 0018’B083, | --- marking EES-AA or ES-AA
1018’'B083,, |--- marking AA, AB
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3.1

Functional Description

Memory Subsystem and Organization

The memory space of the XC2336B is configured in the von Neumann architecture. In
this architecture all internal and external resources, including code memory, data
memory, registers and /O ports, are organized in the same linear address space.

Table 8 XC2336B Memory Map Y

Address Area Start Loc. |End Loc. |Area Size? |Notes

IMB register space FF'FFO0, |FFFFFF, |256 Bytes

Reserved FO'0000, |FFFEFF, |<1 Mbyte Minus IMB registers

Reserved for EPSRAM | E8'4000, |EF'FFFF, |496 Kbytes Mirrors EPSRAM

Emulated PSRAM E8'0000, |E8'3FFF, |upto With Flash timing
16 Kbytes

Reserved for PSRAM E0'4000,, |E7'FFFF, |496 Kbytes Mirrors PSRAM

PSRAM EO0’'0000, |EO'3FFF, |upto Program SRAM
16 Kbytes

Reserved for Flash C5'0000, |DFFFFF, |[1,728 Kbytes

Flash 1 C4'0000,, |C4'FFFF, |64 Kbytes

Flash 0 C0'0000,, |C3'FFFF, |256 Kbytes® |Minus res. seg.

External memory area | 40'0000, |BFFFFF, |8 Mbytes

External |0 area® 21°0000,, |3FFFFF, |1,984 Kbytes

Reserved 20'BCO0,, | 20'FFFF, |17 Kbytes

USICO-2 alternate regs. | 20'B000,; |20'BBFF, |3 Kbytes Accessed via EBC

MultiCAN alternate regs. | 20'8000, |20’'AFFF, |12 Kbytes Accessed via EBC

Reserved 205800, |20'7FFF, |10 Kbytes

USICO-2 registers 20’4000, |20'57FF, |6 Kbytes Accessed via EBC

Reserved 20'6800,, |20'7FFF, |6 Kbytes

MultiCAN registers 20’0000, |20'3FFF, |16 Kbytes Accessed via EBC

External memory area | 01’0000, |1FFFFF, |1984 Kbytes

SFR area 00'FEQO,, |00'FFFF, |0.5 Kbytes

Dualport RAM (DPRAM) | 00'F600,, |00'FDFF, |2 Kbytes

Reserved for DPRAM | 00'F200,, |OO'F5FF, |1 Kbytes

ESFR area 00'FO00,, |OO0'F1FF, |0.5Kbytes

XSFR area 00'EO00, |OO'EFFF, |4 Kbytes

Data SRAM (DSRAM) | 00'A000,; |OO0'DFFF, |16 Kbytes
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Functional Description

Up to 16 Kbytes of on-chip Data SRAM (DSRAM) are used for storage of general user
data. The DSRAM is accessed via a separate interface and is optimized for data access.

Note: The actual size of the DSRAM depends on the quoted device type.

2 Kbytes of on-chip Dual-Port RAM (DPRAM) provide storage for user-defined
variables, for the system stack, and for general purpose register banks. A register bank
can consist of up to 16 word-wide (RO to R15) and/or byte-wide (RLO, RHO, ..., RL7,
RH7) General Purpose Registers (GPRs).

The upper 256 bytes of the DPRAM are directly bit addressable. When used by a GPR,
any location in the DPRAM is bit addressable.

8 Kbytes of on-chip Stand-By SRAM (SBRAM) provide storage for system-relevant
user data that must be preserved while the major part of the device is powered down.
The SBRAM is accessed via a specific interface and is powered in domain M.

1024 bytes (2 x 512 bytes) of the address space are reserved for the Special Function
Register areas (SFR space and ESFR space). SFRs are word-wide registers which are
used to control and monitor functions of the different on-chip units. Unused SFR
addresses are reserved for future members of the XC2000 Family. In order to ensure
upward compatibility they should either not be accessed or written with zeros.

In order to meet the requirements of designs where more memory is required than is
available on chip, up to 12 Mbytes (approximately, see Table 8) of external RAM and/or
ROM can be connected to the microcontroller. The External Bus Interface also provides
access to external peripherals.

The on-chip Flash memory stores code, constant data, and control data. The
320 Kbytes of on-chip Flash memory consist of 1 module of 64 Kbytes (preferably for
data storage) and 1 module of 256 Kbytes. Each module is organized in 4-Kbyte sectors.
The uppermost 4-Kbyte sector of segment O (located in Flash module 0) is used
internally to store operation control parameters and protection information.

Note: The actual size of the Flash memory depends on the chosen device type.

Each sector can be separately write protected?, erased and programmed (in blocks of
128 Bytes). The complete Flash area can be read-protected. A user-defined password
sequence temporarily unlocks protected areas. The Flash modules combine 128-bit
read access with protected and efficient writing algorithms for programming and erasing.
Dynamic error correction provides extremely high read data security for all read access
operations. Access to different Flash modules can be executed in parallel.

For Flash parameters, please see Section 4.6.

1) To save control bits, sectors are clustered for protection purposes, they remain separate for
programming/erasing.
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Functional Description

Reload Reg
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Figure 6 CAPCOM Unit Block Diagram
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Functional Description

3.8 Capture/Compare Units CCU6x
The XC2336B types feature the CCU60, CCU61 unit(s).

CCUE6 is a high-resolution capture and compare unit with application-specific modes. It
provides inputs to start the timers synchronously, an important feature in devices with
several CCU6 modules.

The module provides two independent timers (T12, T13), that can be used for PWM
generation, especially for AC motor control. Additionally, special control modes for block
commutation and multi-phase machines are supported.

Timer 12 Features

e Three capture/compare channels, where each channel can be used either as a
capture or as a compare channel.

* Supports generation of a three-phase PWM (six outputs, individual signals for high-
side and low-side switches)

e 16-bit resolution, maximum count frequency = peripheral clock

« Dead-time control for each channel to avoid short circuits in the power stage

< Concurrent update of the required T12/13 registers

e Center-aligned and edge-aligned PWM can be generated

* Single-shot mode supported

* Many interrupt request sources

« Hysteresis-like control mode

e Automatic start on a HW event (T12HR, for synchronization purposes)

Timer 13 Features

* One independent compare channel with one output

e 16-bit resolution, maximum count frequency = peripheral clock

e Can be synchronized to T12

« Interrupt generation at period match and compare match

e Single-shot mode supported

e Automatic start on a HW event (T13HR, for synchronization purposes)

Additional Features

* Block commutation for brushless DC drives implemented

< Position detection via Hall sensor pattern

« Automatic rotational speed measurement for block commutation

* Integrated error handling

« Fast emergency stop without CPU load via external signal (CTRAP)
e Control modes for multi-channel AC drives

e Output levels can be selected and adapted to the power stage
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Functional Description
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Figure 8 Block Diagram of GPT1
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Functional Description

3.18 Instruction Set Summary

Table 11 lists the instructions of the XC2336B.

The addressing modes that can be used with a specific instruction, the function of the
instructions, parameters for conditional execution of instructions, and the opcodes for
each instruction can be found in the “Instruction Set Manual”.

This document also provides a detailed description of each instruction.

Table 11 Instruction Set Summary
Mnemonic Description Bytes
ADD(B) Add word (byte) operands 2/4
ADDC(B) Add word (byte) operands with Carry 2/4
SUB(B) Subtract word (byte) operands 2/4
SUBC(B) Subtract word (byte) operands with Carry 2/4
MUL(U) (Un)Signed multiply direct GPR by direct GPR 2
(16- x 16-hit)
DIV(U) (Un)Signed divide register MDL by direct GPR (16-/16-bit) | 2
DIVL(U) (Un)Signed long divide reg. MD by direct GPR (32-/16-bit) | 2
CPL(B) Complement direct word (byte) GPR 2
NEG(B) Negate direct word (byte) GPR 2
AND(B) Bitwise AND, (word/byte operands) 2/4
OR(B) Bitwise OR, (word/byte operands) 2/4
XOR(B) Bitwise exclusive OR, (word/byte operands) 2/4
BCLR/BSET Clear/Set direct bit 2
BMOV(N) Move (negated) direct bit to direct bit 4
BAND/BOR/BXOR | AND/OR/XOR direct bit with direct bit 4
BCMP Compare direct bit to direct bit 4
BFLDH/BFLDL Bitwise modify masked high/low byte of bit-addressable |4
direct word memory with immediate data
CMP(B) Compare word (byte) operands 21/4
CMPD1/2 Compare word data to GPR and decrement GPR by 1/2 |2/ 4
CMPI1/2 Compare word data to GPR and increment GPR by 1/2 [2/4
PRIOR Determine number of shift cycles to normalize direct 2
word GPR and store result in direct word GPR
SHL/SHR Shift left/right direct word GPR 2
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4 Electrical Parameters

Electrical Parameters

The operating range for the XC2336B is defined by its electrical parameters. For proper
operation the specified limits must be respected when integrating the device in its target

environment.

4.1 General Parameters

These parameters are valid for all subsequent descriptions, unless otherwise noted.

Table 12 Absolute Maximum Rating Parameters
Parameter Symbol Values Unit | Note/
Min Typ. Max. Test Condition
Output current on a pin loy SR |-30 - - mA
when high value is driven
Output current on a pin lo. SR |- - 30 mA
when low value is driven
Overload current oy SR |-10 - 10 mA D
Absolute sum of overload |X|lq| - 100 |mA D
currents SR
Junction Temperature T,SR |-40 - 150 °C
Storage Temperature Tsr SR |-65 - 150 °C
Digital supply voltage for | Vppp SR |-0.5 - 6.0 \Y
10 pads and voltage
regulators
Voltage on any pin with VnSR |-0.5 - Vopp + |V VNS Vipp(max)
respect to ground (Vss) 0.5

1) Overload condition occurs if the input voltage V, is out of the absolute maximum rating range. In this case the
current must be limited to the listed values by design measures.

Note: Stresses above the values listed under “Absolute Maximum Ratings” may cause
permanent damage to the device. This is a stress rating only. Functional operation
of the device at these or any other conditions above those indicated in the
operational sections of this specification is not implied. Exposure to absolute
maximum rating conditions for an extended time may affect device reliability.
During absolute maximum rating overload conditions (V,y > Vppp Or V| < Vgs) the
voltage on Vypp pins with respect to ground (Vgg) must not exceed the values
defined by the absolute maximum ratings.
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Electrical Parameters

2) Flash module 1 can be erased/programmed while code is executed and/or data is read from Flash module 0.
3) Value of IMB_IMBCTRL.WSFLASH.

4) Programming and erase times depend on the internal Flash clock source. The control state machine needs a
few system clock cycles. This increases the stated durations noticably only at extremely low system clock
frequencies.

Access to the XC2336B Flash modules is controlled by the IMB. Built-in prefetch
mechanisms optimize the performance for sequential access.

Flash access waitstates only affect non-sequential access. Due to prefetch
mechanisms, the performance for sequential access (depending on the software
structure) is only partially influenced by waitstates.
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Electrical Parameters
AC Parameters

These parameters describe the dynamic behavior of the XC2336B.
4.7.1

Testing Waveforms

These values are used for characterization and production testing (except pin XTAL1).
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Electrical Parameters

21
1+
Cycles T
0 yces

MC_XC2X_JITTER
Figure 20 Approximated Accumulated PLL Jitter

Note: The specified PLL jitter values are valid if the capacitive load per pin does not
exceed C, = 20 pF.
The maximum peak-to-peak noise on the pad supply voltage (measured between
Vppeg Pin 64 and Vg pin 1) is limited to a peak-to-peak voltage of Vp, = 50 mV.
This can be achieved by appropriate blocking of the supply voltage as close as
possible to the supply pins and using PCB supply and ground planes.

PLL frequency band selection

Different frequency bands can be selected for the VCO so that the operation of the PLL
can be adjusted to a wide range of input and output frequencies:
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4.7.5 Synchronous Serial Interface Timing

Electrical Parameters

The following parameters are applicable for a USIC channel operated in SSC mode.

Note: These parameters are not subject to production test but verified by design and/or

characterization.

Note: Operating Conditions apply.

Table 30 is valid under the following conditions:

voltage_range= upper

C,=20pF; SSC= master;

Table 30 USIC SSC Master Mode Timing for Upper Voltage Range

Parameter Symbol Values Unit |Note/
Min Typ. |Max. Test Condition

Slave select output SELO |t; CC tsvs - - ns

active to first SCLKOUT gy

transmit edge

Slave select output SELO |t, CC tsys - ns

inactive after last 6Y

SCLKOUT receive edge

Data output DOUT valid |t; CC -6 - 9 ns

time

Receive data input setup |t, SR 31 - - ns

time to SCLKOUT receive

edge

Data input DXO hold time | t5 SR -4 - - ns

from SCLKOUT receive
edge

1) toys=1/fsys

Table31 is valid under the following conditions:

voltage_range= lower

Data Sheet
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Electrical Parameters

Table 35 DAP Interface Timing for Lower Voltage Range

Parameter Symbol Values Unit | Note/
Min. Typ. Max. Test Condition

DAPO clock period? t, SR |25 - - ns

DAPO high time 1, SR - - ns

DAPO low time? t;3 SR - - ns

DAPO clock rise time tsSR |- - 4 ns

DAPO clock fall time t,s SR |- - 4 ns

DAP1 setup to DAPO ts SR |6 - - ns

rising edge

DAP1 hold after DAPO ;SR |6 - ns

rising edge

DAP1 valid per DAPO s CC |12 17 - ns

clock period?

1) See the DAP chapter for clock rate restrictions in the Active::IDLE protocol state.

2) The Host has to find a suitable sampling point by analyzing the sync telegram response.

Figure 23
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