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Summary of Features

1.3 Definition of Feature Variants

The XC236xA types are offered with several Flash memory sizes. Table 3 describes the
location of the available memory areas for each Flash memory size.

Table 3 Flash Memory Allocation

Total Flash Size Flash Area A" |Flash Area B Flash Area C

832 Kbytes C0’0000y ... C1°0000y ... n.a.
COEFFF, CC'FFFF,

576 Kbytes C0’0000y ... C1°0000y ... CC’0000y ...
CO'EFFF,, CT'FFFF, CCFFFF,

448 Kbytes C0’0000y ... C1°0000y ... CC’0000 ...
CO'EFFF,, C5FFFF,, CCFFFF,,

1) The uppermost 4-Kbyte sector of the first Flash segment is reserved for internal use (CO’F000, to CO’FFFF).

Table 4 Flash Memory Module Allocation (in Kbytes)

Total Flash Size Flash 0" Flash 1 Flash 2 Flash 3
832 Kbytes 256 256 256 64

576 Kbytes 256 256 64

448 Kbytes 256 128 64

1) The uppermost 4-Kbyte sector of the first Flash segment is reserved for internal use (CO’F000,, to CO’FFFF ).

The XC236xA types are offered with different interface options. Table 5 lists the
available channels for each option.

Table 5 Interface Channel Association
Total Number Available Channels
11 ADCO channels CHO, CH2 ... CH5, CH8 ... CH11, CH13, CH15
4 ADCO channels CHO, CH2, CH3, CH4
5 ADC1 channels CHO, CH2, CH4, CH5, CH6 (overlay: CH8 ... CH11)
4 ADC1 channels CHO, CH2, CH4, CH5
3 CAN nodes CANO, CAN1, CAN2
64 message objects
2 CAN nodes CANO, CAN1
64 message objects
6 serial channels UocCo, uocC1, Uu1cCo, u1C1, Uu2co, uz2c1
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General Device Information

Pin Configuration and Definition

The pins of the XC236xA are described in detail in Table 6, which includes all alternate
functions. For further explanations please refer to the footnotes at the end of the table.
The following figure summarizes all pins, showing their locations on the four sides of the

package.
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Figure 3 XC236xA Pin Configuration (top view)
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General Device Information

Table 6 Pin Definitions and Functions (cont'd)

Pin | Symbol Ctrl. | Type | Function

18 |P15.5 | In/A | Bit 5 of Port 15, General Purpose Input
ADC1_CH5 I In/A | Analog Input Channel 5 for ADC1
T6EUDA I In/A | GPT12E Timer T6 External Up/Down Control

Input

19 |P15.6 | In/A | Bit 6 of Port 15, General Purpose Input
ADC1_CH6 I In/A | Analog Input Channel 6 for ADC1

20 | Vager - PS/A | Reference Voltage for A/D Converters ADC0/1

21 VacND - PS/A | Reference Ground for A/D Converters ADC0/1

22 P5.0 I In/A | Bit 0 of Port 5, General Purpose Input
ADCO_CHO |l In/A | Analog Input Channel 0 for ADCO

23 |P5.2 I In/A | Bit 2 of Port 5, General Purpose Input
ADCO_CH2 || In/A | Analog Input Channel 2 for ADCO
TDI_A I In/A | JTAG Test Data Input

24 |P53 I In/A | Bit 3 of Port 5, General Purpose Input
ADCO_CH3 |l In/A | Analog Input Channel 3 for ADCO
T3INA I In/A | GPT12E Timer T3 Count/Gate Input

28 |P54 I In/A | Bit 4 of Port 5, General Purpose Input
ADCO_CH4 |1 In/A | Analog Input Channel 4 for ADCO
T3EUDA I In/A | GPT12E Timer T3 External Up/Down Control

Input

TMS_A | Inf/A | JTAG Test Mode Selection Input

29 |P5.5 I In/A | Bit 5 of Port 5, General Purpose Input
ADCO_CH5 |l In/A | Analog Input Channel 5 for ADCO
CCue0_T12 |1 In/A | External Run Control Input for T12 of CCU60
HRB
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General Device Information

Table 6 Pin Definitions and Functions (cont'd)

Pin | Symbol Ctrl. | Type | Function

73 |P10.7 O0/1|St/B |Bit7 of Port 10, General Purpose Input/Output
U0oC1_DOUT | O1 St/B | USICO Channel 1 Shift Data Output
CCUB0_COU |02 |[St/B |CCU60 Channel 3 Output
T63
AD7 OH/ |St/B |External Bus Interface Address/Data Line 7

IH

UOC1_DX0B |I St/B | USICO Channel 1 Shift Data Input
CCU60_CCP |1 St/B | CCU60 Position Input 0
OSO0A
T4INB I St/B | GPT12E Timer T4 Count/Gate Input

74 | P0.7 O0/1|St/B |Bit7 of Port 0, General Purpose Input/Output
U1C1_DOUT |O1 St/B | USIC1 Channel 1 Shift Data Output
U1CO0_SELO |02 St/B | USIC1 Channel 0 Select/Control 3 Output
3
A7 OH |St/B |External Bus Interface Address Line 7
U1C1_DX0B |1 St/B | USIC1 Channel 1 Shift Data Input
CCU61_CTR |1 St/B | CCU61 Emergency Trap Input
APB

78 |P1.0 O0/1|St/B |Bit 0 of Port 1, General Purpose Input/Output
U1C0_MCLK |O1 St/B | USIC1 Channel 0 Master Clock Output
ouT
U1CO0_SELO |02 St/B | USIC1 Channel 0 Select/Control 4 Output
4
A8 OH |St/B |External Bus Interface Address Line 8
ESR1_3 I St/B | ESR1 Trigger Input 3
T6INB I St/B | GPT12E Timer T6 Count/Gate Input

Data Sheet
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Functional Description
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Figure 7 CCUG6 Block Diagram

Timer T12 can work in capture and/or compare mode for its three channels. The modes
can also be combined. Timer T13 can work in compare mode only. The multi-channel
control unit generates output patterns that can be modulated by timer T12 and/or timer
T13. The modulation sources can be selected and combined for signal modulation.
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3.1 Real Time Clock
The Real Time Clock (RTC) module of the XC236xA can be clocked with a clock signal
selected from internal sources or external sources (pins).
The RTC basically consists of a chain of divider blocks:

» Selectable 32:1 and 8:1 dividers (on - off)
* The reloadable 16-bit timer T14
* The 32-bit RTC timer block (accessible via registers RTCH and RTCL) consisting of:

a reloadable 10-bit timer
a reloadable 6-bit timer
a reloadable 6-bit timer
a reloadable 10-bit timer

Functional Description

All timers count up. Each timer can generate an interrupt request. All requests are
combined to a common node request.

Jrre 1 oof2]ofox
RUN
RTCINT
MUX L] -8 |« Interrupt Sub Node ———»
A 4 4 A
CNT CNT CNT CNT
\ PRE  REFOLK INTO INT1 INT2 INT3
REL-Register
T14REL 10 Bits 6 Bits 6 Bits 10 Bits
5 . . a
V|« V|« Vit [Vies [V
Ly iy 1y 1y
font T14 » 10 Bits [-#»{6 Bits[-#»{6 Bits|-»{ 10 Bits [-
T14-Register CNT-Register
MCB05568B
Figure 10 RTC Block Diagram

Note: The registers associated with the RTC are only affected by a power reset.
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Functional Description

Table 11 Instruction Set Summary (cont'd)
Mnemonic Description Bytes
ROL/ROR Rotate left/right direct word GPR 2
ASHR Arithmetic (sign bit) shift right direct word GPR 2
MOV(B) Move word (byte) data 2/4
MOVBS/Z Move byte operand to word op. with sign/zero extension |2/4
JMPA/I/IR Jump absolute/indirect/relative if condition is met 4
JMPS Jump absolute to a code segment 4
JB(C) Jump relative if direct bit is set (and clear bit) 4
JNB(S) Jump relative if direct bit is not set (and set bit) 4
CALLA/IIR Call absolute/indirect/relative subroutine if condition is met | 4
CALLS Call absolute subroutine in any code segment 4
PCALL Push direct word register onto system stack and call 4
absolute subroutine
TRAP Call interrupt service routine via immediate trap number |2
PUSH/POP Push/pop direct word register onto/from system stack 2
SCXT Push direct word register onto system stack and update |4
register with word operand
RET(P) Return from intra-segment subroutine 2
(and pop direct word register from system stack)
RETS Return from inter-segment subroutine 2
RETI Return from interrupt service subroutine 2
SBRK Software Break 2
SRST Software Reset 4
IDLE Enter Idle Mode 4
PWRDN Unused instruction” 4
SRVWDT Service Watchdog Timer 4
DISWDT/ENWDT | Disable/Enable Watchdog Timer 4
EINIT End-of-Initialization Register Lock 4
ATOMIC Begin ATOMIC sequence 2
EXTR Begin EXTended Register sequence 2
EXTP(R) Begin EXTended Page (and Register) sequence 2/4
EXTS(R) Begin EXTended Segment (and Register) sequence 2/4
Data Sheet 68 V2.12, 2014-06
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Electrical Parameters

4.2 DC Parameters

These parameters are static or average values that may be exceeded during switching
transitions (e.g. output current).

Leakage current is strongly dependent on the operating temperature and the voltage
level at the respective pin. The maximum values in the following tables apply under worst
case conditions, i.e. maximum temperature and an input level equal to the supply
voltage.

The value for the leakage current in an application can be determined by using the
respective leakage derating formula (see tables) with values from that application.

The pads of the XC236xA are designed to operate in various driver modes. The DC
parameter specifications refer to the pad current limits specified in Section 4.6.4.

Supply Voltage Restrictions

The XC236xA can operate within a wide supply voltage range from 3.0V to 5.5 V.
However, during operation this supply voltage must remain within 10 percent of the
selected nominal supply voltage. It cannot vary across the full operating voltage range.

Because of the supply voltage restriction and because electrical behavior depends on
the supply voltage, the parameters are specified separately for the upper and the lower
voltage range.

During operation, the supply voltages may only change with a maximum speed of
dVv/dt <1 V/ms.

During power-on sequences, the supply voltages may only change with a maximum
speed of dV/dt <5 V/us, i.e. the target supply voltage may be reached earliest after
approx. 1 ps.

Note: To limit the speed of supply voltage changes, the employment of external buffer
capacitors at pins Vpppa/Vpppeg IS recommended.
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Electrical Parameters

Pullup/Pulldown Device Behavior

Most pins of the XC236xA feature pullup or pulldown devices. For some special pins
these are fixed; for the port pins they can be selected by the application.

The specified current values indicate how to load the respective pin depending on the
intended signal level. Figure 13 shows the current paths.

The shaded resistors shown in the figure may be required to compensate system pull
currents that do not match the given limit values.

Voop R
CD Pullup
-l —>
h 4
€
PuIIdownGD
Vss -
MC_XC2X_PULL

Figure 13 Pullup/Pulldown Current Definition
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Electrical Parameters

Table 18 ADC Parameters (cont'd)

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

Broken wire detection tewe CC | - - 50 3

delay against VAGND?

Broken wire detection tewr CC |- - 50 4

delay against VAREF?

Conversion time for 8-bit |7, CC | (11 + STC) X #5p¢

result?) + 2 X lgyg

Conversion time for 10-bit | 7,40 CC | (13 + STC) X #5p¢

result?) + 2 X lgys

Total Unadjusted Error |TUE] - 1 2 LsSB |
CcC

Wakeup time from analog | t,yar CC |- - 4 us

powerdown, fast mode?

Wakeup time from analog | #,yas CC |- - 15 us

powerdown, slow mode?

Analog reference ground | Vagnp | Vs - 1.5 \Y
SR -0.05

Analog input voltage Van SR | Vaonp | — Vager |V ®)

range

Analog reference voltage | Varer | Vaono | — Voora |V [
SR +1.0 +0.05

1)

2)

These parameter values cover the complete operating range. Under relaxed operating conditions (room
temperature, nominal supply voltage) the typical values can be used for calculation.

This parameter includes the sample time (also the additional sample time specified by STC), the time to
determine the digital result and the time to load the result register with the conversion result. Values for the
basic clock 75pc; depend on programming.

The broken wire detection delay against V,gyp is measured in numbers of consecutive precharge cycles at a
conversion rate of not more than 500 ps. Result below 10% (66}).

The broken wire detection delay against V,ger is measured in numbers of consecutive precharge cycles at a
conversion rate of not more than 10 ps. This function is influenced by leakage current, in particular at high
temperature. Result above 80% (332,).

TUE is tested at Vrer = Vpppa = 5.0 V, Vagnp = 0 V. It is verified by design for all other voltages within the
defined voltage range. The specified TUE is valid only if the absolute sum of input overload currents on analog
port pins (see I, specification) does not exceed 10 mA, and if Vpger and Vpgyp remain stable during the
measurement time.

Van may exceed Vygnp OF Vager Up to the absolute maximum ratings. However, the conversion result in these
cases will be X000, or X3FF,, respectively.
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Electrical Parameters

4.4 System Parameters

The following parameters specify several aspects which are important when integrating
the XC236xA into an application system.

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

Note: Operating Conditions apply.

Table 20 Various System Parameters

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

Short-term deviation of Aft CC | -1 - 1 % AT;<10°C

internal clock source

frequency”

Internal clock source fnT CC |48 5.0 5.2 MHz

frequency

Wakeup clock source fwu CC | 400 - 700 kHz |FREQSEL= 00

2

frequency? 210 |- 390 |kHz |FREQSEL= 01
140 - 260 kHz |FREQSEL=10
110 - 200 kHz |FREQSEL= 11

Startup time from power- |#gpo CC | 1.8 2.2 2.7 ms | fyy = 500 kHz
on with code execution

from Flash
Startup time from stopover | 550 CC |11/ - 12/ us
mode with code execution S T
from PSRAM
Core voltage (PVC) Vove CC| V. Vi Viy |V 2
supervision level -0.03 +0.07
4)
Supply watchdog (SWD) | Voo Viv Viv Viv V Lower voltage
supervision level cc -0.108 +0.15 range®

Viv Viv Viv \Y Upper voltage
-0.15 +0.15 range®
1) The short-term frequency deviation refers to a timeframe of a few hours and is measured relative to the current

frequency at the beginning of the respective timeframe. This parameter is useful to determine a time span for
re-triggering a LIN synchronization.

2) This parameter is tested for the fastest and the slowest selection. The medium selections are not subject to
production test - verified by design/characterization
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Electrical Parameters

Direct Drive

When direct drive operation is selected (SYSCONO.CLKSEL = 113), the system clock is
derived directly from the input clock signal CLKIN1:

Jsvs =/in-
The frequency of fgyg is the same as the frequency of fy. In this case the high and low
times of f5yg are determined by the duty cycle of the input clock fy.

Selecting Bypass Operation from the XTAL1" input and using a divider factor of 1 results
in a similar configuration.

Prescaler Operation

When prescaler operation is selected (SYSCONO.CLKSEL = 105, PLLCONO.VCOBY =
1g), the system clock is derived either from the crystal oscillator (input clock signal
XTAL1) or from the internal clock source through the output prescaler K1 (= K1DIV+1):

Jevs = Josc ! K1.

If a divider factor of 1 is selected, the frequency of f5y5 equals the frequency of fogc. In
this case the high and low times of fgyg are determined by the duty cycle of the input
clock fosc (external or internal).

The lowest system clock frequency results from selecting the maximum value for the
divider factor K1:

Jsvs = Josc ! 1024.

4.6.21 Phase Locked Loop (PLL)

When PLL operation is selected (SYSCONO.CLKSEL = 105, PLLCONO.VCOBY = 0g),
the on-chip phase locked loop is enabled and provides the system clock. The PLL
multiplies the input frequency by the factor F (fgys =iy x F).

F is calculated from the input divider P (= PDIV+1), the multiplication factor N (=
NDIV+1), and the output divider K2 (= K2DIV+1):

(F =N/ (P x K2)).

The input clock can be derived either from an external source at XTAL1 or from the on-
chip clock source.

The PLL circuit synchronizes the system clock to the input clock. This synchronization is
performed smoothly so that the system clock frequency does not change abruptly.

Adjustment to the input clock continuously changes the frequency of f5yg so that it is
locked to fi\. The slight variation causes a jitter of f5y,s which in turn affects the duration
of individual TCSs.

1) Voltages on XTAL1 must comply to the core supply voltage Vppu-
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Electrical Parameters

4.6.4 Pad Properties

The output pad drivers of the XC236xA can operate in several user-selectable modes.
Strong driver mode allows controlling external components requiring higher currents
such as power bridges or LEDs. Reducing the driving power of an output pad reduces
electromagnetic emissions (EME). In strong driver mode, selecting a slower edge
reduces EME.

The dynamic behavior, i.e. the rise time and fall time, depends on the applied external
capacitance that must be charged and discharged. Timing values are given for a
capacitance of 20 pF, unless otherwise noted.

In general, the performance of a pad driver depends on the available supply voltage
Vope- The following table lists the pad parameters.

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

Note: Operating Conditions apply.

Data Sheet 102 V2.12, 2014-06



(infineon

XC2361A, XC2363A, XC2364A, XC2365A
XC2000 Family / Base Line

Table 27 is valid under the following conditions:
Voop 2 3.0 V; Vpppyyp = 3.3 V; Vppp <4.5V; C 220 pF; C <100 pF;

Electrical Parameters

Table 27 Standard Pad Parameters for Lower Voltage Range
Parameter Symbol Values Unit | Note /
Min. |Typ. |Max. Test Condition
Maximum output driver Lomax - - 10 mA | Strong driver
current (absolute value)" |CC _ ~ 25 mA | Medium driver
- - 0.5 mA | Weak driver
Nominal output driver Tonom - - 25 mA | Strong driver
current (absolute value) cC _ _ 1.0 mA | Medium driver
- - 0.1 mA | Weak driver
Rise and Fall times (10% - | g CC |- - 6.2+ |ns Strong driver;
90%) 0.24 x Sharp edge
G
- - 24 + ns Strong driver;
0.3 x Medium edge
G
- - 34 + ns Strong driver;
0.3x Slow edge
G
- - 37 + ns Medium driver
0.65 x
G
- - 500 + |ns Weak driver
2.5x
G

1) The total output current that may be drawn at a given time must be limited to protect the supply rails from
damage. For any group of 16 neighboring output pins, the total output current in each direction (£/5_and -

Ion) must remain below 50 mA.
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Table 31 EBC External Bus Timing for Lower Voltage Range

Electrical Parameters

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

Output valid delay for RD, |#,,CC |- 11 20 ns

WR(L/H)

Output valid delay for t4CC |- 10 21 ns

BHE, ALE

Address output validdelay |#,, CC |- 11 22 ns

for A23 ... AO

Address output validdelay |#,; CC |- 10 22 ns

for AD15 ... ADO (MUX

mode)

Output valid delay for CS t4CC |- 10 13 ns

Data output valid delay for |#,; CC |- 10 22 ns

AD15 ... ADO (write data,

MUX mode)

Data output valid delay for | #,4 CC |- 10 22 ns

D15 ... DO (write data,

DEMUX mode)

Output hold time for RD, |#,, CC |-2 8 10 ns

WR(L/H)

Output hold time for BHE, |#,, CC |-2 8 10 ns

ALE

Address output hold time |#,; CC | -3 8 10 ns

for AD15 ... ADO

Output hold time for CS  |#,,CC |-3 8 11 ns

Data output hold time for | #,; CC |-3 8 10 ns

D15 ... DO and AD15 ...

ADO

Input setup time for t;0 SR |29 17 - ns

READY, D15 ... DO, AD15

... ADO

Input hold time READY, |#; SR |0 -9 - ns

D15 ... DO, AD15 ... ADO"

1) Read data are latched with the same internal clock edge that triggers the address change and the rising edge
of RD. Address changes before the end of RD have no impact on (demultiplexed) read cycles. Read data can
change after the rising edge of RD.
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LKOUT
CLKOU | | | | |
| | 12 | | | |
t 1I —f - | | | |
] | | | |
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ADTS-ADO __1 Low Address —L Data In —'—C
(read) | . . | ' |
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MC_X_EBCMUX
Figure 23 Multiplexed Bus Cycle
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4.6.5.1 Bus Cycle Control with the READY Input

The duration of an external bus cycle can be controlled by the external circuit using the
READY input signal. The polarity of this input signal can be selected.

Synchronous READY permits the shortest possible bus cycle but requires the input
signal to be synchronous to the reference signal CLKOUT.

An asynchronous READY signal puts no timing constraints on the input signal but incurs
a minimum of one waitstate due to the additional synchronization stage. The minimum
duration of an asynchronous READY signal for safe synchronization is one CLKOUT
period plus the input setup time.

An active READY signal can be deactivated in response to the trailing (rising) edge of
the corresponding command (RD or WR).

If the next bus cycle is controlled by READY, an active READY signal must be disabled
before the first valid sample point in the next bus cycle. This sample point depends on
the programmed phases of the next cycle.
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4.6.6 Synchronous Serial Interface Timing
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; C, = 20 pF.

Table 32 USIC SSC Master Mode Timing for Upper Voltage Range

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

Slave select output SELO | ¢, CC fsys - - ns

active to first SCLKOUT -8"

transmit edge

Slave select output SELO |#, CC fsys - - ns

inactive after last -6"

SCLKOUT receive edge

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

time

Receive data input setup |, SR 31 - - ns

time to SCLKOUT receive

edge

Data input DXO hold time | #; SR -4 - - ns

from SCLKOUT receive

edge

1) teys =11 fsys

Table 33 USIC SSC Master Mode Timing for Lower Voltage Range

Parameter Symbol Values Unit | Note /
Test Condition

Min. |Typ. |Max.

Slave select output SELO | ¢, CC fsys - - ns
active to first SCLKOUT -10"

transmit edge

Slave select output SELO |#, CC fsys - - ns
inactive after last -9

SCLKOUT receive edge

Data output DOUT valid |#; CC -7 - 11 ns
time
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MC_DAP1_RX

Figure 28 DAP Timing Host to Device

|-———— 1y —]

DAP1

- [1g

MC_DAP1_TX

Figure 29 DAP Timing Device to Host

Note: The transmission timing is determined by the receiving debugger by evaluating the
sync-request synchronization pattern telegram.
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5 Package and Reliability

The XC2000 Family devices use the package type PG-LQFP (Plastic Green - Low
Profile Quad Flat Package). The following specifications must be regarded to ensure
proper integration of the XC236xA in its target environment.

5.1 Packaging
These parameters specify the packaging rather than the silicon.

Table 40 Package Parameters (PG-LQFP-100-8/-15)

Parameter Symbol Limit Values Unit | Notes
Min. Max.
Exposed Pad Dimension |ExxEy |- 6.2x6.2 |mm |-
Power Dissipation Ppiss - 1.0 W -
Thermal resistance Reun - 47 K/W |No thermal via®
Junction-Ambient 29 K/W | 4-layer, no padZ)
23 K/W | 4-layer, pad®

-

Device mounted on a 2-layer JEDEC board (according to JESD 51-3) or a 4-layer board without thermal vias;
exposed pad not soldered.

2) Device mounted on a 4-layer JEDEC board (according to JESD 51-7) with thermal vias; exposed pad not
soldered.

3) Device mounted on a 4-layer JEDEC board (according to JESD 51-7) with thermal vias; exposed pad soldered
to the board.

Note: To improve the EMC behavior, it is recommended to connect the exposed pad to
the board ground, independent of the thermal requirements.
Board layout examples are given in an application note.

Package Compatibility Considerations

The XC236xA is a member of the XC2000 Family of microcontrollers. It is also
compatible to a certain extent with members of similar families or subfamilies.

Each package is optimized for the device it houses. Therefore, there may be slight
differences between packages of the same pin-count but for different device types. In
particular, the size of the Exposed Pad (if present) may vary.

If different device types are considered or planned for an application, it must be ensured
that the board layout fits all packages under consideration.
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