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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"

Not For New Designs
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General Device Information

Table 4 Pin Definitions and Functions (cont'd)

Pin | Symbol Ctrl. | Type | Function

7 P7.3 O0/1|St/B |Bit 3 of Port 7, General Purpose Input/Output
EMUX1 O1 St/B | External Analog MUX Control Output 1 (ADC1)
UoC1_DOUT |02 St/B | USICO Channel 1 Shift Data Output
UoCo_DOUT |03 St/B | USICO0 Channel 0 Shift Data Output
CCue62_ I St/B | CCU62 Position Input 1
CCPOS1A
TMS C I St/B | JTAG Test Mode Selection Input
UOC1_DXOF |1 St/B | USICO Channel 1 Shift Data Input

8 P7.1 O0/1|St/B |Bit1 of Port 7, General Purpose Input/Output
EXTCLK O1 St/B | Programmable Clock Signal Output
CcCue2_ I St/B |CCU62 Emergency Trap Input
CTRAPA
m I St/B | OCDS Break Signal Input

9 P7.4 O0/1|St/B |Bit4 of Port 7, General Purpose Input/Output
EMUX2 O1 St/B | External Analog MUX Control Output 2 (ADC1)
UoC1_DOUT |02 St/B | USICO Channel 1 Shift Data Output
UuoC1_ 03 St/B | USICO Channel 1 Shift Clock Output
SCLKOUT
CCue62_ I St/B | CCU62 Position Input 2
CCPOS2A
TCK C I St/B | JTAG Clock Input
UOCO _DXOD |1 St/B | USICO Channel 0 Shift Data Input
UoC1_DX1E || St/B | USICO0 Channel 1 Shift Clock Input

11 P6.0 O0/1|St/A |Bit 0 of Port 6, General Purpose Input/Output
EMUXO0 O1 St/A | External Analog MUX Control Output 0 (ADCO0)
BRKOUT O3 |St/A | OCDS Break Signal Output
ADCx_ I St/A | External Request Gate Input for ADC0/1
REQGTyC
U1C1_DXOE |I St/A | USIC1 Channel 1 Shift Data Input
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General Device Information

Table 4 Pin Definitions and Functions (cont'd)

Pin | Symbol Ctrl. | Type | Function

70 P10.5 O0/1|St/B |Bit5 of Port 10, General Purpose Input/Output
uoC1_ 01 St/B | USICO Channel 1 Shift Clock Output
SCLKOUT
CCue0_ 02 St/B | CCU60 Channel 2 Output
CcouT62
ADS OH/1|St/B |External Bus Interface Address/Data Line 5
UoC1_DX1B |1 St/B | USICO0 Channel 1 Shift Clock Input

71 P0.6 O0/1|St/B |Bit 6 of Port 0, General Purpose Input/Output
U1C1_DOUT | O1 St/B | USIC1 Channel 1 Shift Data Output
TxDCA1 02 St/B | CAN Node 1 Transmit Data Output
CCuU61_ 03 St/B | CCU61 Channel 3 Output
CcouTe3
A6 OH |St/B |External Bus Interface Address Line 6
U1C1_DXO0A |I St/B | USIC1 Channel 1 Shift Data Input
CCuUe61_ I St/B | CCU61 Emergency Trap Input
CTRAPA
U1C1_DX1B || St/B | USIC1 Channel 1 Shift Clock Input

72 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_ 03 St/B | USIC1 Channel 0 Select/Control 0 Output
SELOO
ADG6 OH/1|St/B |External Bus Interface Address/Data Line 6
UoCO _DX0C |I St/B | USICO Channel 0 Shift Data Input
U1C0 _DX2D |I St/B | USIC1 Channel 0 Shift Control Input
CCue0_ I St/B | CCU60 Emergency Trap Input
CTRAPA
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General Device Information

Table 4 Pin Definitions and Functions (cont'd)
Pin | Symbol Ctrl. | Type | Function
98 ESR1 O0/1|St/B |External Service Request 1
U1CO_DXOF || St/B | USIC1 Channel 0 Shift Data Input
U1C0_DX2C |I St/B | USIC1 Channel 0 Shift Control Input
U1C1_DX0C |I St/B | USIC1 Channel 1 Shift Data Input
U1C1_DX2B || St/B | USIC1 Channel 1 Shift Control Input
U2C1_DX2C || St/B | USIC2 Channel 1 Shift Control Input
EXOAINB I St/B | External Interrupt Trigger Input
99 ESRO O0/1|St/B |External Service Request 0
Note: After power-up, ESRO operates as open-
drain bidirectional reset with a weak pull-up.
U1C0 _DXOE |I St/B | USIC1 Channel 0 Shift Data Input
U1C0 _DX2B |I St/B | USIC1 Channel 0 Shift Control Input
10 | Voo - PS/M | Digital Core Supply Voltage for Domain M
Decouple with a ceramic capacitor, see Table 12
for details.
38, | Vpooi - PS/1 | Digital Core Supply Voltage for Domain 1
64, Decouple with a ceramic capacitor, see Table 12
88 for details.
All V51 pins must be connected to each other.
14 | Voppea - PS/A | Digital Pad Supply Voltage for Domain A
Connect decoupling capacitors to adjacent
Vope!Vss pin pairs as close as possible to the pins.
Note: The A/D_Converters and ports P5, P6, and
P15 are fed from supply voltage Vpppa-
Data Sheet 29 V2.1, 2008-08
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Functional Description

3.4 Interrupt System

With a minimum interrupt response time of 7/11" CPU clocks (in the case of internal
program execution), the XE164 can react quickly to the occurrence of non-deterministic
events.

The architecture of the XE164 supports several mechanisms for fast and flexible
response to service requests; these can be generated from various sources internal or
external to the microcontroller. Any of these interrupt requests can be programmed to be
serviced by the Interrupt Controller or by the Peripheral Event Controller (PEC).

Where in a standard interrupt service the current program execution is suspended and
a branch to the interrupt vector table is performed, just one cycle is ‘stolen’ from the
current CPU activity to perform a PEC service. A PEC service implies a single byte or
word data transfer between any two memory locations with an additional increment of
either the PEC source pointer, the destination pointer, or both. An individual PEC
transfer counter is implicitly decremented for each PEC service except when performing
in the continuous transfer mode. When this counter reaches zero, a standard interrupt is
performed to the corresponding source-related vector location. PEC services are
particularly well suited to supporting the transmission or reception of blocks of data. The
XE164 has eight PEC channels, each whith fast interrupt-driven data transfer
capabilities.

Each of the possible interrupt nodes has a separate control register containing an
interrupt request flag, an interrupt enable flag and an interrupt priority bitfield. Each node
can be programmed by its related register to one of sixteen interrupt priority levels. Once
accepted by the CPU, an interrupt service can only be interrupted by a higher-priority
service request. For standard interrupt processing, each possible interrupt node has a
dedicated vector location.

Fast external interrupt inputs can service external interrupts with high-precision
requirements. These fast interrupt inputs feature programmable edge detection (rising
edge, falling edge, or both edges).

Software interrupts are supported by the “TRAP’ instruction in combination with an
individual trap (interrupt) number.

Table 6 shows all of the possible XE164 interrupt sources and the corresponding
hardware-related interrupt flags, vectors, vector locations and trap (interrupt) numbers.

Note: Interrupt nodes which are not assigned to peripherals (unassigned nodes) may be
used to generate software-controlled interrupt requests by setting the respective
interrupt request bit (xIR).

1) Depending if the jump cache is used or not.
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Table 6

XE164 Interrupt Nodes

Functional Description

Source of Interrupt or PEC Control Vector Trap
Service Request Register Location" Number
CAPCOM Register 16, or CC2_CC16IC | xx’0040, 10y / 16
ERU Request 0

CAPCOM Register 17, or CC2_CC17IC | xx'0044, My /17,
ERU Request 1

CAPCOM Register 18, or CC2_CC18IC | xx’0048, 12,/ 18y
ERU Request 2

CAPCOM Register 19, or CC2_CC19IC | xx'004C, 134/ 19p
ERU Request 3

CAPCOM Register 20, or CC2_CC20IC | xx'0050, 14,/ 20,
USICO Request 6

CAPCOM Register 21, or CC2_CC21IC | xx’0054 154/ 21,
USICO Request 7

CAPCOM Register 22, or CC2_CC22IC | xx'0058 16y / 22
USIC1 Request 6

CAPCOM Register 23, or CC2_CC23IC | xx’005C 174123
USIC1 Request 7

CAPCOM Register 24, or CC2_CC24IC | xx’0060, 18,/ 24,
ERU Request 0

CAPCOM Register 25, or CC2_CC25IC | xx'0064 19,/ 25,
ERU Request 1

CAPCOM Register 26, or CC2_CC26IC | xx'0068, 1A,/ 26,
ERU Request 2

CAPCOM Register 27, or CC2_CC27IC | xx'006Cy 1By / 27,
ERU Request 3

CAPCOM Register 28, or CC2_CC28IC | xx'0070y 1C, /28,
USIC2 Request 6

CAPCOM Register 29, or CC2_CC29IC | xx'0074 1Dy / 29,
USIC2 Request 7

CAPCOM Register 30 CC2_CC30IC | xx'0078, 1E, /30,
CAPCOM Register 31 CC2_CC31IC | xx'007Cy 1F, / 31p
GPT1 Timer 2 GPT12E_T2IC | xx’0080 20, /32,
GPT1 Timer 3 GPT12E_T3IC | xx'0084 21,/ 33p
GPT1 Timer 4 GPT12E_T4IC | xx'0088, 22,/ 34,
Data Sheet 39 V2.1, 2008-08
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Table 6

XE164 Interrupt Nodes (cont'd)

Functional Description

Source of Interrupt or PEC Control Vector Trap
Service Request Register Location" Number
GPT2 Timer 5 GPT12E_TS5IC | xx’008Cy, 23,/ 35,
GPT2 Timer 6 GPT12E_T6IC |xx’0090, 24,,/ 36,
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’'00BOy 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,
CCUGO Request 0 CCU60_0IC xx’00C0y 304 / 48
CCUG0 Request 1 CCU60_1IC xx’00C4, 314/49p
CCUGO0 Request 2 CCU60_2IC xx’00C8 32, /50y
CCUGO0 Request 3 CCU60_3IC xx’00CCy 33y /51,
CCUG61 Request 0 CCU61_0IC xx’00D0 34,152,
CCU61 Request 1 CCU61_1IC xx’00D4, 35, /53
CCU61 Request 2 CCu61_2IC xx’00D8, 36,/ 54
CCUG61 Request 3 CCU61_3IC xx’00DCy 37,155y
CCUG2 Request 0 CCU62_0IC xx’00EQ 38,/ 56
CCU62 Request 1 CCue2_1IC xx’00E4, 39,/57,
CCUG2 Request 2 CCue2_2IC xx’00E8, 3A, / 58
CCUG2 Request 3 CCuU62_3IC xx’00ECy 3By /59y
Unassigned node - xx’00F0, 3C, /60,
Unassigned node — xx'00F4, 3D, /61,
Unassigned node — xx'00F8 3E, /62,
Unassigned node — xx'00FCy 3F, /63y
CAN Request 0 CAN_OIC xx’0100, 40,/ 64y
Data Sheet 40 V2.1, 2008-08
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Functional Description

Table 6 XE164 Interrupt Nodes (cont'd)

Source of Interrupt or PEC Control Vector Trap
Service Request Register Location" Number
CAN Request 1 CAN_1IC xx'0104, 41,165,
CAN Request 2 CAN_2IC xx’0108, 42,166,
CAN Request 3 CAN_3IC xx’010C 43,167,
CAN Request 4 CAN_4IC xx’0110y 44,168,
CAN Request 5 CAN_5IC xx'0114, 45,169,
CAN Request 6 CAN_6IC xx'0118, 46y, /70,
CAN Request 7 CAN_7IC xx'011Cy 47,171,
CAN Request 8 CAN_8IC xx’0120y 48,172,
CAN Request 9 CAN_9IC xx'0124,, 49,173
CAN Request 10 CAN_10IC xx'0128, 4A, 1 74,
CAN Request 11 CAN_11IC xx'012C 4B/ 75,
CAN Request 12 CAN_12IC xx’0130y 4C, / 76
CAN Request 13 CAN_13IC xx'0134, 4D/ 77,
CAN Request 14 CAN_14IC xx’0138, 4E, /78,
CAN Request 15 CAN_15IC xx'013Cy 4F, 1 79y
USICO Cannel 0, Request 0 UoCO_0IC xx’0140y 50,/ 80
USICO Cannel 0, Request 1 UoCO_1IC xx'0144 51,/81p
USICO Cannel 0, Request 2 UoCO0_2IC xx’0148, 52,, /82,
USICO Cannel 1, Request 0 UuoC1_0IC xx’014C 53,/ 83p
USICO Cannel 1, Request 1 UuoC1_1IC xx’0150y 54,,/ 84,
USICO Cannel 1, Request 2 uoC1_2IC xx’0154, 55,/ 85
USIC1 Cannel 0, Request 0 U1CO0_0IC xx’0158 56,, / 86y
USIC1 Cannel 0, Request 1 U1CO0_1IC xx’015C 57,187
USIC1 Cannel 0, Request 2 U1CO0_2IC xx’0160y 58,,/ 88y
USIC1 Cannel 1, Request 0 U1C1_0IC xx’0164, 59,,/ 89,
USIC1 Cannel 1, Request 1 U1C1_1IC xx'0168 5A, / 90,
USIC1 Cannel 1, Request 2 U1C1_2IC xx'016Cy 5B, /91,
USIC2 Cannel 0, Request 0 U2C0_0IC xx'0170 5C, /92,
USIC2 Cannel 0, Request 1 U2C0_1IC xx'0174, 5D,/ 93
USIC2 Cannel 0, Request 2 U2C0_2IC xx'0178 5E, /94,

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

3.12 MultiCAN Module

The MultiCAN module contains up to four independently operating CAN nodes with Full-
CAN functionality which are able to exchange Data and Remote Frames using a
gateway function. Transmission and reception of CAN frames is handled in accordance
with CAN specification V2.0 B (active). Each CAN node can receive and transmit
standard frames with 11-bit identifiers as well as extended frames with 29-bit identifiers.

All CAN nodes share a common set of 128 message objects. Each message object can
be individually allocated to one of the CAN nodes. Besides serving as a storage
container for incoming and outgoing frames, message objects can be combined to build
gateways between the CAN nodes or to set up a FIFO buffer.

The message objects are organized in double-chained linked lists, where each CAN
node has its own list of message objects. A CAN node stores frames only into message
objects that are allocated to its own message object list and it transmits only messages
belonging to this message object list. A powerful, command-driven list controller
performs all message object list operations.

MultiCAN Module Kernel <{]
CAN TXDC4> O
Clock jA < RXDC4 —>
Control — Node 4 |«
Message
Object .
Linked
Address Buffer ; :
SN List
Decoder C orlwst ol TXDC1 Port
128 o N ~xpc1™| Control <«{]
Objects Node 1 [«
—P>
o T B S
Node 0 ¢ <_O
Interrupt < # # »O
Control CAN Control
mc_multican_block5.vsd

Figure 11 Block Diagram of MultiCAN Module
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Functional Description

Table 10 Instruction Set Summary (cont’d)

Mnemonic Description Bytes
NOP Null operation 2
CoMUL/CoMAC Multiply (and accumulate) 4
CoADD/CoSUB Add/Subtract 4
Co(A)SHR (Arithmetic) Shift right 4
CoSHL Shift left 4
CoLOAD/STORE | Load accumulator/Store MAC register 4
CoCMP Compare 4
CoMAX/MIN Maximum/Minimum 4
CoABS/CoRND Absolute value/Round accumulator 4
CoMOV Data move 4
CoNEG/NOP Negate accumulator/Null operation 4

1) The Enter Power Down Mode instruction is not used in the XE164, due to the enhanced power control scheme.

PWRDN will be correctly decoded, but will trigger no action.

Data Sheet 66
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Electrical Parameters

Electrical Parameters

The operating range for the XE164 is defined by its electrical parameters. For proper
operation the specified limits must be respected during system design.

Note: Typical parameter values refer to room temperature and nominal supply voltage,

4.1

minimum/maximum  parameter values also include conditions  of
minimum/maximum temperature and minimum/maximum supply voltage.
Additional details are described where applicable.

General Parameters

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

Table 11 Absolute Maximum Rating Parameters

Parameter Symbol Values Unit | Note /

Min. |Typ. |Max. Test Condition

Storage temperature Tsr -65 - 150 °C |-

Junction temperature T, -40 - 125 °C |under bias
Voltage on Vpp, pins with | Vppy, | -0.5 - 1.65 |V -

respect to ground (Vgg) Vooi

Voltage on Vppp pins with | Vpppa, | -0.5 - 6.0 \ -

respect to ground (Vgg) Vooes

Voltage on any pin with Vin -0.5 — Voor |V Vin < Voppmax
respect to ground (Vgg) +0.5

Input current on any pin - -10 - 10 mA | —

during overload condition

Absolute sum of all input | — - - [100] |mA |-

currents during overload

condition

Output current on any pin | Ioy, Io, |- - |30] mA |-

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> Vppp or Vi, < Vss) the
voltage on Vppp pins with respect to ground (Vgg) must not exceed the values
defined by the absolute maximum ratings.
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Electrical Parameters

Operating Conditions

The following operating conditions must not be exceeded to ensure correct operation of
the XE164. All parameters specified in the following sections refer to these operating
conditions, unless otherwise noticed.

Table 12 Operating Condition Parameters

Parameter Symbol Values Unit | Note /
Test Condition

Min. |Typ. |Max.

Digital core supply voltage | Vpp, 1.4 - 1.6 \

Difference R

Digital supply voltage for | Vpppa, | 4.5 —~ 55 v |2

IO pads and voltage Vooes

regulators,

upper voltage range

Digital supply voltage for | Vpppa, | 3.0 —~ 4.5 v |2

IO pads and voltage Vooes

regulators,

lower voltage range

Digital ground voltage Vss 0 — 0 Vv Reference
voltage

Overload current Ioy -5 —~ 5 mA | Per 10 pin®*

-2 - 5 mA | Per analog input

pin3)4)

Overload positive current | Kqya - 1.0x [1.0x |- Iy >0

coupling factor for analog 10%  |10*

inputs®

Overload negative current | Koya - 25x |15x |- Iy, <0

coupling factor for analog 10* |10

inputs®

Overload positive current | Koyp - 1.0x |50x |- Iy, >0

coupling factor for digital 10% |10

/0 pins®

Overload negative current | K5y p - 1.0x [3.0x |- Ioy <0

coupling factor for digital 102 |10

/0 pins®

Absolute sum of overload |Z|IOV| |- - 50 mA |4

currents
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4.2 DC Parameters

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

Electrical Parameters

The XE164 can operate within a wide supply voltage range from 3.0V to 55V.
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
dv/dt <1 V/ms.

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 XE164 are designed to operate in various driver modes. The DC
parameter specifications refer to the current limits in Table 13.

Table 13 Current Limits for Port Output Drivers
Port Output Driver | Maximum Output Current Nominal Output Current
Mode (ToLmaxs “Tormax)” (ToLnoms ~IoHnom)

Voop 245V | Vppp <45V | Vppp24.5V | Vppp<4.5V
Strong driver 10 mA 10 mA 2.5 mA 2.5mA
Medium driver 4.0 mA 2.5 mA 1.0 mA 1.0 mA
Weak driver 0.5mA 0.5mA 0.1 mA 0.1 mA

1) An output current above |Iyx,,m| May be drawn from up to three pins at the same time.

For any group of 16 neighboring output pins, the total output current in each direction (£/, and Z-/5,) must

remain below 50 mA.

Data Sheet
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Electrical Parameters

4) As a rule, with decreasing output current the output levels approach the respective supply level (Vo —Vss,
Vou—Vope)- 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 (Z,y,) will flow if an overload current flows through an adjacent pin. Please refer to
the definition of the overload coupling factor K.

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]):
Io7 = 0.05 x g5+ 0028T) 1, A] For example, at a temperature of 95°C the resulting leakage current is 3.2 pA.
Leakage derating depending on voltage level (DV = Vppp - Ve [V]):
Ioz = IOZtempmax - (1.6 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 < ¥, for a pullup; Ve = 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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Electrical Parameters

4.2.2 DC Parameters for Lower Voltage Area
These parameters apply to the lower IO voltage range, 3.0 V < Vppp <4.5 V.

Table 15 DC Characteristics for Lower 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 |0.07 |- - \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 |25 |pA |T,<110°C,
(all other)®") 0.45V < V)
< Voop
Pull level keep current P - —~ +10  [pA | Vo = Vi (up)?
Vein < Py (dn)
Pull level force current Io ¢ +150 |- -~ uA | Vo <V (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 /.

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.
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Electrical Parameters
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MC_XC 2X_JITTER

Figure 19 Approximated Accumulated PLL Jitter

Note: The specified PLL jitter values are valid if the capacitive load per pin does not
exceed C, = 20 pF (see Table 12).
The maximum peak-to-peak noise on the pad supply voltage (measured between
Vopes pin 100/144 and Vgg pin 1) is limited to a peak-to-peak voltage of Vpp =
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.

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:

Table 25 VCO Bands for PLL Operation”

PLLCONO0.VCOSEL |VCO Frequency Range Base Frequency Range
00 50 ... 110 MHz 10 ... 40 MHz

01 100 ... 160 MHz 20 ... 80 MHz

1X Reserved

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

Data Sheet 92 V2.1, 2008-08



@ineon
-

XE164x

XE166 Family Derivatives

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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Electrical Parameters
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Figure 23 Demultiplexed Bus Cycle
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Package and Reliability

Package Outlines
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1) Does not include plastic or metal protrusion of 0.25 max. per side

Figure 28 PG-LQFP-100-3 (Plastic Green Thin Quad Flat Package)

All dimensions in mm.

You can find complete information about Infineon packages, packing and marking in our
Infineon Internet Page “Packages”: http://www.infineon.com/packages
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