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2 General Device Information

General Device Information

The XC2766X derivatives are high-performance members of the Infineon
XC2000 Family of full-feature single-chip CMOS microcontrollers. These devices extend
the functionality and performance of the C166 Family in terms of instructions (MAC unit),
peripherals, and speed. They combine high CPU performance (up to 80 million
instructions per second) with extended peripheral functionality and enhanced |0
capabilities. Optimized peripherals can be adapted flexibly to meet the application
requirements. These derivatives utilize clock generation via PLL and internal or external
clock sources. On-chip memory modules include program Flash, program RAM, and
data RAM.
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Figure 1 Logic Symbol
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General Device Information

Table 4 Pin Definitions and Functions (cont'd)

Pin | Symbol Ctrl. |Type | Function

58 P0.2 O0/1|St/B |Bit 2 of Port 0, General Purpose Input/Output
U1Co_ 01 St/B | USIC1 Channel 0 Shift Clock Output
SCLKOUT
TxDCO 02 St/B | CAN Node 0 Transmit Data Output
CCue61_ 0O3/1|St/B |CCUB1 Channel 2 Input/Output
CC62
A2 OH |St/B |External Bus Interface Address Line 2
U1C0_DX1B |I St/B | USIC1 Channel 0 Shift Clock Input

59 P10.0 O0/1|St/B |Bit0 of Port 10, General Purpose Input/Output
UuoC1_DOUT | O1 St/B | USICO0 Channel 1 Shift Data Output
CCU60_ 02/1|St/B |CCU60 Channel 0 Input/Output
CCo0
ADO OH/1|St/B |External Bus Interface Address/Data Line 0
ESR1_2 I St/B | ESR1 Trigger Input 2
UOCO_DXO0A |1 St/B | USICO Channel 0 Shift Data Input
UOC1_DXO0A |1 St/B | USICO0 Channel 1 Shift Data Input

60 P10.1 O0/1|St/B |Bit1 of Port 10, General Purpose Input/Output
UuoCco_DOUT | O1 St/B | USICO0 Channel 0 Shift Data Output
CCU60_ 02/1|St/B |CCU60 Channel 1 Input/Output
CCo1
AD1 OH/1|St/B |External Bus Interface Address/Data Line 1
UOCO DX0B |1 St/B | USICO Channel 0 Shift Data Input
UoCo_DX1A |1 St/B | USICO0 Channel 0 Shift Clock Input
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General Device Information

Table 4 Pin Definitions and Functions (cont'd)
Pin | Symbol Ctrl. | Type | Function
93 P1.6 O0/1|St/B |Bit6 of Port 1, General Purpose Input/Output
CcCue2_ O1/1|St/B |CCU62 Channel 1 Input/Output
CCo1
Uu1C1_ 02 St/B | USIC1 Channel 1 Select/Control 2 Output
SELO2
U2C0_DOUT |03 St/B | USIC2 Channel 0 Shift Data Output
A14 OH |St/B |External Bus Interface Address Line 14
U2C0_DXO0D || St/B | USIC2 Channel 0 Shift Data Input
94 P1.7 O0/1|St/B |Bit7 of Port 1, General Purpose Input/Output
CcCue2_ O1/1|St/B |CCU62 Channel 0 Input/Output
CCoe0
Uu1C1_ 02 St/B | USIC1 Channel 1 Master Clock Output
MCLKOUT
u2CO0 _ 03 St/B | USIC2 Channel 0 Shift Clock Output
SCLKOUT
A15 OH |St/B |External Bus Interface Address Line 15
Uu2C0_DX1C || St/B | USIC2 Channel 0 Shift Clock Input
95 | XTAL2 O Sp/1 | Crystal Oscillator Amplifier Output
96 | XTAL1 I Sp/1 | Crystal Oscillator Amplifier Input
To clock the device from an external source, drive
XTAL1, while leaving XTAL2 unconnected.
Voltages on XTAL1 must comply to the core
supply voltage Vppy4-
97 PORST I In/B | Power On Reset Input
A low level at this pin resets the XC2766X
completely. A spike filter suppresses input pulses
<10 ns. Input pulses >100 ns safely pass the filter.
The minimum duration for a safe recognition
should be 120 ns.
An internal pullup device will hold this pin high
when nothing is driving it.

Data Sheet
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Functional Description

This common memory space consists of 16 Mbytes organized as 256 segments of
64 Kbytes; each segment contains four data pages of 16 Kbytes. The entire memory
space can be accessed bytewise or wordwise. Portions of the on-chip DPRAM and the
register spaces (ESFR/SFR) additionally are directly bit addressable.

The internal data memory areas and the Special Function Register areas (SFR and
ESFR) are mapped into segment 0, the system segment.

The Program Management Unit (PMU) handles all code fetches and, therefore, controls
access to the program memories such as Flash memory and PSRAM.

The Data Management Unit (DMU) handles all data transfers and, therefore, controls
access to the DSRAM and the on-chip peripherals.

Both units (PMU and DMU) are connected to the high-speed system bus so that they can
exchange data. This is required if operands are read from program memory, code or
data is written to the PSRAM, code is fetched from external memory, or data is read from
or written to external resources. These include peripherals on the LXBus such as USIC
or MultiCAN. The system bus allows concurrent two-way communication for maximum
transfer performance.

32 Kbytes of on-chip Program SRAM (PSRAM) are provided to store user code or
data. The PSRAM is accessed via the PMU and is optimized for code fetches. A section
of the PSRAM with programmable size can be write-protected.

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.

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.

1 Kbyte of on-chip Stand-By SRAM (SBRAM) provides 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.

Data Sheet 31 V2.1, 2008-08
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Table 6

XC2766X Interrupt Nodes (cont'd)

Functional Description

Source of Interrupt or PEC Control Vector Trap
Service Request Register Location" Number
GPT2 CAPREL Register GPT12E_CRIC |xx’0094, 25,137,
CAPCOM Timer 7 CC2_T7IC xx’0098,, 26,/ 38
CAPCOM Timer 8 CC2_T8IC xx’009C, 27,139y
A/D Converter Request 0 ADC_0IC xx’'00A0 28, /40,
A/D Converter Request 1 ADC_1IC xx'00A4, 29, /41,
A/D Converter Request 2 ADC_2IC xx'00A8 2A, 142,
A/D Converter Request 3 ADC_3IC xx’'00ACy 2B, /43
A/D Converter Request 4 ADC_4IC xx’00BO 2C,, /44,
A/D Converter Request 5 ADC_5IC xx’00B4, 2D,/ 45,
A/D Converter Request 6 ADC_6IC xx'00B8, 2E, /46,
A/D Converter Request 7 ADC_7IC xx’'00BCy 2F, 147,
CCUG0 Request 0 CCU60_0IC xx’00C0y 30, /48,
CCUG60 Request 1 CCuU60_1IC xx’00C4, 314/49,
CCUG60 Request 2 CCuU60_2IC xx’00C8 32,/ 50,
CCUGO0 Request 3 CCuU60_3IC xx’'00CCy 33, /51p
CCU61 Request 0 CCuU61_0IC xx’00D0, 34,152,
CCU61 Request 1 CCu61_1IC xx’00D4, 35, /53y
CCU61 Request 2 CCu61_2IC xx’00D8, 36,/ 54
CCU61 Request 3 CCu61_3IC xx’'00DC 37, 155p
CCU62 Request 0 CCu62_0IC xx’00EOy 38,/ 56
CCU62 Request 1 CCue2_1IC xx’00E4, 39,/57,
CCU62 Request 2 CCue2_2IC xx’00E8, 3A, / 58
CCU62 Request 3 CCue2_3IC xx’00EC, 3B,/ 59y
CCUG3 Request 0 CCuU63_0IC xx’00F0, 3C /60,
CCUG63 Request 1 CCuU63_1IC xx’00F4, 3Dy /61,
CCUG63 Request 2 CCU6B3_2IC xx’00F8, 3E, /62,
CCUGB3 Request 3 CCU63_3IC xx’00FCy 3F /63p
CAN Request 0 CAN_OIC xx’0100, 40,/ 64y
CAN Request 1 CAN_1IC xx’0104, 41,/ 65p
CAN Request 2 CAN_2IC xx’0108 42,166
Data Sheet 38 V2.1, 2008-08
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Functional Description

Table 6 XC2766X Interrupt Nodes (cont'd)

Source of Interrupt or PEC Control Vector Trap
Service Request Register Location" Number
Unassigned node — xx'0184, 61y/97,
Unassigned node — xx'0188, 62, /98,
Unassigned node — xx'018Cy 63y /99,
Unassigned node — xx'0190,, 64,/ 100,
Unassigned node — xx'0194,, 654/ 101,
Unassigned node — xx'0198,, 66y /102,
Unassigned node — xx'019Cy 674/103,
Unassigned node — xx'01A0 68/ 104,
Unassigned node — xx'01A4, 69,/ 105,
Unassigned node — xx'01A8 6A, /106
SCU Request 1 SCU_1IC xx’01ACy 6B, /107,
SCU Request 0 SCu_oIC xx’01B0y 6Cy /108,
Program Flash Modules PFM_IC xx'01B4, 6D,/ 109,
RTC RTC_IC xx'01B8, 6Ey /110,
End of PEC Subchannel EOPIC xx'01BCy 6F, /111,

1) Register VECSEG defines the segment where the vector table is located.

Bitfield VECSC in register CPUCON1 defines the distance between two adjacent vectors. This table
represents the default setting with a distance of 4 (two words) between two vectors.

Data Sheet
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Functional Description

3.5 On-Chip Debug Support (OCDS)

The On-Chip Debug Support system built into the XC2766X provides a broad range of
debug and emulation features. User software running on the XC2766X can be debugged
within the target system environment.

The OCDS is controlled by an external debugging device via the debug interface. This
consists of the JTAG port conforming to IEEE-1149. The debug interface can be
completed with an optional break interface.

The debugger controls the OCDS with a set of dedicated registers accessible via the
debug interface (JTAG). In addition the OCDS system can be controlled by the CPU, e.g.
by a monitor program. An injection interface allows the execution of OCDS-generated
instructions by the CPU.

Multiple breakpoints can be triggered by on-chip hardware, by software, or by an
external trigger input. Single stepping is supported, as is the injection of arbitrary
instructions and read/write access to the complete internal address space. A breakpoint
trigger can be answered with a CPU halt, a monitor call, a data transfer, or/and the
activation of an external signal.

Tracing data can be obtained via the debug interface, or via the external bus interface
for increased performance.

The JTAG interface uses four interface signals, to communicate with external circuitry.
The debug interface can be amended with two optional break lines.

Data Sheet 42 V2.1, 2008-08
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Functional Description

When a capture/compare register has been selected for capture mode, the current
contents of the allocated timer will be latched (‘captured’) into the capture/compare
register in response to an external event at the port pin associated with this register. In
addition, a specific interrupt request for this capture/compare register is generated.
Either a positive, a negative, or both a positive and a negative external signal transition
at the pin can be selected as the triggering event.

The contents of all registers selected for one of the five compare modes are continuously
compared with the contents of the allocated timers.

When a match occurs between the timer value and the value in a capture/compare
register, specific actions will be taken based on the compare mode selected.

Data Sheet 44 V2.1, 2008-08
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Functional Description

3.7 Capture/Compare Units CCU6x

The XC2766X features four CCU6 units (CCU60, CCU61, CCUB2, CCUB3).

The CCUG6 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

+ 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)

» 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

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

» Single-shot mode supported

* Many interrupt request sources

* Hysteresis-like control mode

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

Timer 13 Features

* One independent compare channel with one output

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

* Can be synchronized to T12

* Interrupt generation at period match and compare match

» Single-shot mode supported

+ 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)
* Control modes for multi-channel AC drives

« Output levels can be selected and adapted to the power stage

Data Sheet 46 V2.1, 2008-08
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Functional Description
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Figure 6 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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Electrical Parameters

4.21 DC Parameters for Upper Voltage Area
These parameters apply to the upper IO voltage range, 4.5V < Vppp < 5.5 V.

Table 14 DC Characteristics for Upper Voltage Range
(Operating Conditions apply)"

Parameter Symbol Values Unit | Note /
Min. Typ Max. Test Condition
Input low voltage V., SR |-0.3 - 03x |V -
(all except XTAL1) Voop
Input high voltage VuSR [0.7x |- Voor |V -
(all except XTAL1) Voop +0.3
Input Hysteresis? HYS CC | 0.11 - - \Y, Vope in [V],
X Vopp Series
resistance = 0 Q
Output low voltage VoL CC | = - 1.0 Vo ol < otmax)
Output low voltage VoL CC | = - 0.4 Vo ol < Iopnom®
Output high voltage® VouCC | Vopp |- —~ Vo oy = Iopmax’)
-1.0
Output high voltage® VouCC | Vopp |- - Vo | on 2 Iopnom ™
-0.4
Input leakage current I571 CC |- +10 200 |nA OV <V\<Vopp
(Port 5, Port 15)®
Input leakage current In7, CC |- 0.2 |45 nA | 7,<110°C,
(all other)®") 0.45V < V)
< Voop
Input leakage current In7, CC |- 0.2 |+15 nA | 7,<150°C,
(all other)®”) 045V <y
< Voop
Pull level keep current Ik —~ —~ +30 |pA |V = Vi (up)?
Vein <y (dn)
Pull level force current In ¢ +250 |- -~ uA | Vo < VL (up)?
Vein 2 Vi (dn)
Pin capacitance® CoCC |- —~ 10 pF
(digital inputs/outputs)

1) Keeping signal levels within the limits specified in this table ensures operation without overload conditions. For
signal levels outside these specifications, also refer to the specification of the overload current /.

Data Sheet 71 V2.1, 2008-08
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Electrical Parameters

2) Not subject to production test - verified by design/characterization. Hysteresis is implemented to avoid

metastable states and switching due to internal ground bounce. It cannot suppress switching due to external
system noise under all conditions.

3) The maximum deliverable output current of a port driver depends on the selected output driver mode, see

Table 13, Current Limits for Port Output Drivers. The limit for pin groups must be respected.

4) As a rule, with decreasing output current the output levels approach the respective supply level (Vg —Vgg,

Vou—Vpopp)- However, only the levels for nominal output currents are verified.

5) This specification is not valid for outputs which are switched to open drain mode. In this case the respective

output will float and the voltage is determined by the external circuit.

6) An additional error current (/) will flow if an overload current flows through an adjacent pin. Please refer to

the definition of the overload coupling factor Ky,
The leakage current value is not tested in the lower voltage range but only in the upper voltage range. This
parameter is ensured by correlation.

7) The given values are worst-case values. In production test, this leakage current is only tested at 125°C; other

values are ensured by correlation. For derating, please refer to the following descriptions:

Leakage derating depending on temperature (7, = junction temperature [°C]):

Io; = 0.03 x e(13%+0028T) 1, A1 For example, at a temperature of 130°C the resulting leakage current is
4.41 pA.

Leakage derating depending on voltage level (DV = Vppp - Ve [V]):

Ioz = IOZtempmax - (1.3 x DV) [pA]

This voltage derating formula is an approximation which applies for maximum temperature.

Because pin P2.8 is connected to two pads (standard pad and high-speed clock pad), it has twice the normal
leakage.

8) Keep current: Limit the current through this pin to the indicated value so that the enabled pull device can keep

the default pin level: Vp = V) for a pullup; Ve < V), for a pulldown.

Force current: Drive the indicated minimum current through this pin to change the default pin level driven by
the enabled pull device: Vg < V) for a pullup; Vg = V) for a pulldown.

These values apply to the fixed pull-devices in dedicated pins and to the user-selectable pull-devices in
general purpose |0 pins.

9) Not subject to production test - verified by design/characterization.

Because pin P2.8 is connected to two pads (standard pad and high-speed clock pad), it has twice the normal
capacitance.
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Table 17 Leakage Power Consumption XC2766X
(Operating Conditions apply)

Electrical Parameters

Parameter Sym- Values Unit | Note /
bol  'Min. [Typ. |Max. Test Condition”
Leakage supply current? |/, |- 0.03 [0.05 |mA |T,=25°C
FormUIas): 600,000 X e-a; _ 0.5 1.3 mA TJ = 85°C
o =5000/ (273 + BxT)); -
Typ.: B =1.0, Max.: B=1.3 - |21 |82 |mA |7,=125°C
- 4.4 13.7 |mA |T,=150°C

1) Allinputs (including pins configured as inputs) are setat 0 V to 0.1 V or at Vppp - 0.1 V to Vppp and all outputs
(including pins configured as outputs) are disconnected.

2) The supply current caused by leakage depends mainly on the junction temperature (see Figure 14) and the
supply voltage. The temperature difference between the junction temperature 7, and the ambient temperature
T, must be taken into account. As this fraction of the supply current does not depend on device activity, it must
be added to other power consumption values.

3) This formula is valid for temperatures above 0°C. For temperatures below 0°C a value of below 10 pA can be

assumed.
4 I ik[mA] . ; : '
14 Jorm I N— — -
i i ! -[LK1max
R oo e = e
L i e e —
S | S— S— S e
6 e e e e -
R R ji _______________ 15 _______________ ET ___________ ,_":r____-{LKﬁyp
! ! . !
2t e e qmmmmmm b ylmmmmmmm b-—-—-
| i / i
-50 0 50 100 150 T, [°C]
MC_XC2X_ILK150N

Figure 14 Leakage Supply Current as a Function of Temperature
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Electrical Parameters

4.3 Analog/Digital Converter Parameters
These parameters describe the conditions for optimum ADC performance.

Table 18 A/D Converter Characteristics
(Operating Conditions apply)

Parameter Symbol Limit Values Unit | Test
Min. Max. Condition

Analog reference supply | Varee SR | Vaenb Voopa v |
+1.0 +0.05

Analog reference ground | Vagnp SR | Vg V Arer Vv -
-0.05 -1.0

Analog input voltage Van  SR|Vaeno V AREF v |2

range

Analog clock frequency | fapci 0.5 20 MHz |3

Conversion time for 10-bit | 754 CC | (13 + STC) x tppgy - -

reSU|t4) + 2 X tSYS

Conversion time for 8-bit | 7¢4 CC | (11 + STC) x tapgy - -

result? + 2 X toyg

Wakeup time from analog | fyyar CC |- 1 us |-

powerdown, fast mode

Wakeup time from analog | fyas CC |- 10 us |-

powerdown, slow mode

Total unadjusted error” |TUE  CC |- +2 LSB | Vager = 5.0 VP

DNL error EApne CC |- +1 LSB

INL error EAn. CC |- +1.2 LSB

Gain error EAgan CC |- +0.8 LSB

Offset error EAorr CC |- +0.8 LSB

Total capacitance Cant CC |- 10 pF o7

of an analog input

Switched capacitance Cans CCl- 4 pF o7

of an analog input

Resistance of Ryn CCl- 1.5 kQ |97

the analog input path

Total capacitance Carerr CC | = 15 pF o7

of the reference input
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Electrical Parameters

Table 18 A/D Converter Characteristics (cont'd)

(Operating Conditions apply)

Parameter Symbol Limit Values Unit | Test
Min. Max. Condition
Switched capacitance Cprers CC |- 7 pF |97

of the reference input

Resistance of Rager CC |- 2 kQ |97

the reference input path

1)

2)

TUE is tested at Varer, = Vooras Vaeno = 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 Port 5 or Port 15 pins (see
1y specification) does not exceed 10 mA, and if Vager and Vygnp remain stable during the measurement time.

Van may exceed Vagnp OF Varerx UP to the absolute maximum ratings. However, the conversion result in these
cases will be X000, or X3FF, respectively.

The limit values for f,nc; Mmust not be exceeded when selecting the peripheral frequency and the prescaler
setting.
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 #5pc; depend on programming and are found in Table 19.

The total unadjusted error TUE is the maximum deviation from the ideal ADC transfer curve, not the sum of
individual errors.

All error specifications are based on measurement methods standardized by IEEE 1241.2000.

Not subject to production test - verified by design/characterization.

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

CAINTtyp =12 pF, CAINStyp =5 pF, RAINtyp =1.0 kQ, CAREFTtyp =15 pF, CAREFStyp =10 pF, RAREFtyp =1.0 kQ.

r-------------------------

0 A/D Converter}
R ! RAIN, On -

T Cant™ Cans == Cans

L-------------------------J

MCS05570

Figure 15 Equivalent Circuitry for Analog Inputs
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Electrical Parameters

4.6.3 External Clock Input Parameters

These parameters specify the external clock generation for the XC2766X. The clock can
be generated in two ways:

* By connecting a crystal or ceramic resonator to pins XTAL1/XTAL2.
+ By supplying an external clock signal. This clock signal can be supplied either to
pin XTAL1 (core voltage domain) or to pin CLKIN1 (IO voltage domain).

If connected to CLKIN1, the input signal must reach the defined input levels V, and V.
In connected to XTAL1, a minimum amplitude V,y, (peak-to-peak voltage) is sufficient
for the operation of the on-chip oscillator.

Note: The given clock timing parameters (¢, ... t,) are only valid for an external clock

input signal.
Table 26 External Clock Input Characteristics
(Operating Conditions apply)

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

Input voltage range limits | Vjx; SR |-1.7 + |- 1.7 v oD

for signal on XTAL1 Voo

Input voltage (amplitude) | Vaxq SR 0.3 x |- - Vv Peak-to-peak

on XTAL1 Voo voltage?

XTAL1 input current I, CC |- - +20 A [0V <V < Vpp

Oscillator frequency fosc CC |4 - 40 MHz | Clock signal
4 - 16 MHz | Crystal or

Resonator

High time t; SR 6 - - ns

Low time t, SR 6 - - ns

Rise time 3 SR - 8 8 ns

Fall time t4 SR - 8 8 ns

1) Overload conditions must not occur on pin XTAL1.

2) The amplitude voltage Vx4 refers to the offset voltage Ver. This offset voltage must be stable during the
operation and the resulting voltage peaks must remain within the limits defined by Vy,.
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Table 29 External Bus Cycle Timing for Upper Voltage Range
(Operating Conditions apply)

Electrical Parameters

Parameter Symbol Limits Unit | Note
Min. Typ. Max.

Output valid delay for: t1oCC  |— 13 ns

RD, WR(L/H)

Output valid delay for: t4CC |- 13 ns

BHE, ALE

Output valid delay for: t,,CC |- 14 ns

A23 ... A16, A15 ... AO (on PO/P1)

Output valid delay for: t,3CC |- 14 ns

A15 ... AO (on P2/P10)

Output valid delay for: 114 CC  |— 13 ns

CS

Output valid delay for: tis CC |- 14 ns

D15 ... DO (write data, MUX-mode)

Output valid delay for: tie CC |- 14 ns

D15 ... DO (write data, DEMUX-

mode)

Output hold time for: 1,0 CC |0 8 ns

RD, WR(L/H)

Output hold time for: t,y CC |0 8 ns

BHE, ALE

Output hold time for: I, CC |0 8 ns

A23 ... A16, A15 ... A0 (on P2/P10)

Output hold time for: 1, CC |0 8 ns

CS

Output hold time for: s CC |0 8 ns

D15 ... DO (write data)

Input setup time for: t30 SR |18 — ns

READY, D15 ... DO (read data)

Input hold time for: t3y SR |4 — ns

READY, D15 ... DO (read data)"

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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4.6.5 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.

Table 31 SSC Master/Slave Mode Timing for Upper Voltage Range
(Operating Conditions apply), C, = 50 pF

Parameter Symbol Values Unit | Note /

Min. |Typ. |Max. Test Co
ndition

Master Mode Timing

Slave select output SELO active |, CC |0 —~ R ns |2

to first SCLKOUT transmit edge

Slave selectoutput SELOinactive [z, CC  [0.5x |- 3 ns

after last SCLKOUT receive edge faiT

Transmit data output valid time | #; CC -6 - 13 ns

Receive data input setup time to | #, SR 31 - - ns

SCLKOUT receive edge

Data input DXO0 hold time from t5 SR -7 — — ns

SCLKOUT receive edge

Slave Mode Timing

Select input DX2 setup to first thoSR |7 - - ns |4

clock input DX1 transmit edge

Select input DX2 hold after last |74, SR |5 - -~ ns |4

clock input DX1 receive edge

Data input DXO0 setup time to to SR |7 —~ —~ ns |4

clock input DX1 receive edge

Data input DXO hold time from 3SR |5 - - ns |4

clock input DX1 receive edge

Data output DOUT valid time t,4,CC |8 —~ 29 ns |4

1) The maximum value further depends on the settings for the slave select output leading delay.
2) tgys = Wfsys (= 12.5ns @ 80 MHz)

3) The maximum value depends on the settings for the slave select output trailing delay and for the shift clock
output delay.

4) These input timings are valid for asynchronous input signal handling of slave select input, shift clock input, and
receive data input (bits DXnCR.DSEN = 0).
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5 Package and Reliability

Package and Reliability

In addition to the electrical parameters, the following specifcations ensure proper

integration of the XC2766X into the target system.

5.1 Packaging

These parameters specify the packaging rather than the silicon.

Table 34 Package Parameters (PG-LQFP-100-3)

Parameter Symbol Limit Values Unit | Notes
Min. Max.
Exposed Pad Dimension |Ex x Ey |- 6.2 x6.2 mm |—
Power Dissipation Ppiss — 1.0 W |-
Thermal resistance Reyn - 49 K/W | No thermal via"
Junction-Ambient 37 K/W | 4-layer, no pad?
22 K/W |4-layer, pad®

1) 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.
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