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Table 2 Pin Definitions and Functions
Symbol| Pin Input | Function
Num. |Outp.

P6 10 Port 6 is an 8-bit bidirectional I/O port. It is bit-wise
programmable for input or output via direction bits. For a pin
configured as input, the output driver is put into high-
impedance state. Port 6 outputs can be configured as push/
pull or open drain drivers.

The Port 6 pins also serve for alternate functions:

P6.0 |1 O CSo Chip Select 0 Output

P6.1 2 O CS1 Chip Select 1 Output

P6.2 |3 O CS2 Chip Select 2 Output

P6.3 |4 O CS3 Chip Select 3 Output

P6.4 |5 O CS4 Chip Select 4 Output

P6.5 6 I HOLD External Master Hold Request Input

P6.6 7 I/0O HLDA Hold Acknowledge Output (master mode)

or Input (slave mode)
P6.7 8 O BREQ Bus Request Output
P8 10 Port 8 is an 8-bit bidirectional I/O port. It is bit-wise
programmable for input or output via direction bits. For a pin
configured as input, the output driver is put into high-
impedance state. Port 8 outputs can be configured as push/
pull or open drain drivers. The input threshold of Port 8 is
selectable (TTL or special). Port 8 pins provide inputs/
outputs for CAPCOM2 and serial interface lines.?
P8.0 9 I/0O CC1610  CAPCOM2: CC16 Capture Inp./Compare Outp.,
I CAN1_RxD CAN 1 Receive Data Input,
I CAN2_RxD CAN 2 Receive Data Input

P8.1 10 I/0 CC1710 CAPCOM2: CC17 Capture Inp./Compare Outp.,
@) CAN1_TxD CAN 1 Transmit Data Output,
O CAN2_TxD CAN 2 Transmit Data Output

P8.2 11 I/0O CC18I0 CAPCOM2: CC18 Capture Inp./Compare Outp.,
I CAN1_RxD CAN 1 Receive Data Input,
I CAN2_RxD CAN 2 Receive Data Input

P8.3 12 I/0 CC1910 CAPCOM2: CC19 Capture Inp./Compare Outp.,
I CAN1_TxD CAN 1 Transmit Data Output,
I CAN2_TxD CAN 2 Transmit Data Output

P8.4 13 I/0O CC2010  CAPCOM2: CC20 Capture Inp./Compare Outp.

P8.5 14 I/0O CC2110  CAPCOM2: CC21 Capture Inp./Compare Outp.

P8.6 15 I/0O CC2210 CAPCOM2: CC22 Capture Inp./Compare Outp.

P8.7 16 I/0 CC23I0 CAPCOM2: CC23 Capture Inp./Compare Outp.
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Table 2 Pin Definitions and Functions (cont’d)
Symbol| Pin Input | Function
Num. |Outp.

RSTIN |140 I/O Reset Input with Schmitt-Trigger characteristics. A low level
at this pin while the oscillator is running resets the C167CS.
An internal pullup resistor permits power-on reset using only
a capacitor connected to Vgg.

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 100 ns + 2 CPU clock cycles.

In bidirectional reset mode (enabled by setting bit BDRSTEN
in register SYSCON) the RSTIN line is internally pulled low
forthe duration of the internal reset sequence upon any reset
(HW, SW, WDT). See note below this table.

Note: To let the reset configuration of PORTO settle and to
let the PLL lock a reset duration of ca. 1ms is

recommended.
RST 141 O Internal Reset Indication Output. This pin is set to a low level
ouT when the part is executing either a hardware-, a software- or

a watchdog timer reset. RSTOUT remains low until the EINIT
(end of initialization) instruction is executed.

NMI 142 I Non-Maskable Interrupt Input. A high to low transition at this
pin causes the CPU to vector to the NMI trap routine. When
the PWRDN (power down) instruction is executed, the NMI
pin must be low in order to force the C167CS to go into power
down mode. If NMI is high, when PWRDN is executed, the

part will continue to run in normal mode.

If not used, pin NMI should be pulled high externally.

Vareg |37 - Reference voltage for the A/D converter.

Vagnp | 38 - Reference ground for the A/D converter.
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Table 2

Pin Definitions and Functions (cont’d)

Symbol

Pin
Num.

Input
Outp.

Function

Vbp

17,46,
56,72,
82,93,
109,
126,
136,
144

Digital Supply Voltage:
+5 V during normal operation and idle mode.
>2.5 V during power down mode.

18,45,
55,71,
83, 94,
110,
127,
139,
143

Digital Ground.

) The CAN interface lines are assigned to ports P4 and P8 under software control. Within the CAN module
several assignments can be selected.

Note: The following behaviour differences must be observed when the bidirectional reset
is active:

* Bit BDRSTEN in register SYSCON cannot be changed after EINIT and is cleared
automatically after a reset.

* The reset indication flags always indicate a long hardware reset.

e The PORTO configuration is treated like on a hardware reset. Especially the bootstrap
loader may be activated when POL.4 is low.

* Pin RSTIN may only be connected to external reset devices with an open drain output

driver.

* A short hardware reset is extended to the duration of the internal reset sequence.

Data Sheet
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Functional Description

The architecture of the C167CS combines advantages of both RISC and CISC
processors and of advanced peripheral subsystems in a very well-balanced way. In
addition the on-chip memory blocks allow the design of compact systems with maximum
performance.

Figure 3 gives an overview of the different on-chip components and of the advanced,
high bandwidth internal bus structure of the C167CS.

Note: All time specifications refer to a CPU clock of 40 MHz
(see definition in the AC Characteristics section).

ProgMem C166-Core | . . IRAM
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ROM Instr. / Data 2 J CPU Data 7 § RAM
32 KByte 1 c 3 KByte
16 iI | ‘ »
XRAM — : ) Pam— ¢ : Osc/PLL XTAL
6+2 KByte External Instr. / Data b N 4 N
|Interrupt Controller Tgﬁ%‘t’_\?l RTC| |WDT
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L _ _ _ Interrupt Bus N ﬁ
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=
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~ ~ L g g " MCB04323_7CS
Figure 3 Block Diagram

The program memory, the internal RAM (IRAM) and the set of generic peripherals are
connected to the CPU via separate buses. A fourth bus, the XBUS, connects external
resources as well as additional on-chip resources, the X-Peripherals (see Figure 3).

The XBUS resources (XRAM, CAN) of the C167CS can be individually enabled or
disabled during initialization. Register XPERCON selects the required modules which
are then enabled by setting the general X-Peripheral enable bit XPEN (SYSCON.2).
Modules that are disabled consume neither address space nor port pins.

Note: The default value of register XPERCON after reset selects 2 KByte XRAM and
module CAN1, so the default XBUS resources are compatible with the C167CR.
Data Sheet
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External Bus Controller

All of the external memory accesses are performed by a particular on-chip External Bus
Controller (EBC). It can be programmed either to Single Chip Mode when no external
memory is required, or to one of four different external memory access modes, which are
as follows:

— 16-/18-/20-/24-bit Addresses, 16-bit Data, Demultiplexed
— 16-/18-/20-/24-bit Addresses, 16-bit Data, Multiplexed

— 16-/18-/20-/24-bit Addresses, 8-bit Data, Multiplexed

— 16-/18-/20-/24-bit Addresses, 8-bit Data, Demultiplexed

In the demultiplexed bus modes, addresses are output on PORT1 and data is input/
output on PORTO or POL, respectively. In the multiplexed bus modes both addresses
and data use PORTO for input/output.

Important timing characteristics of the external bus interface (Memory Cycle Time,
Memory Tri-State Time, Length of ALE and Read Write Delay) have been made
programmable to allow the user the adaption of a wide range of different types of
memories and external peripherals.

In addition, up to 4 independent address windows may be defined (via register pairs
ADDRSELx / BUSCONXx) which control the access to different resources with different
bus characteristics. These address windows are arranged hierarchically where
BUSCON4 overrides BUSCON3 and BUSCON2 overrides BUSCONT1. All accesses to
locations not covered by these 4 address windows are controlled by BUSCONO.

Up to 5 external CS signals (4 windows plus default) can be generated in order to save
external glue logic. The C167CS offers the possibility to switch the CS outputs to an
unlatched mode. In this mode the internal filter logic is switched off and the CS signals
are directly generated from the address. The unlatched CS mode is enabled by setting
CSCFG (SYSCON.6).

Access to very slow memories or memories with varying access times is supported via
a particular ‘Ready’ function.

A HOLD/HLDA protocol is available for bus arbitration and allows to share external
resources with other bus masters. The bus arbitration is enabled by setting bit HLDEN
in register PSW. After setting HLDEN once, pins P6.7 ... P6.5 (BREQ, HLDA, HOLD)
are automatically controlled by the EBC. In Master Mode (default after reset) the HLDA
pin is an output. By setting bit DP6.7 to ‘1’ the Slave Mode is selected where pin HLDA
is switched to input. This allows to directly connect the slave controller to another master
controller without glue logic.

For applications which require less than 16 MBytes of external memory space, this
address space can be restricted to 1 MByte, 256 KByte, or to 64 KByte. In this case
Port 4 outputs four, two, or no address lines at all. It outputs all 8 address lines, if an
address space of 16 MBytes is used.
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Interrupt System

With an interrupt response time within a range from just 5 to 12 CPU clocks (in case of
internal program execution), the C167CS is capable of reacting very fast to the
occurrence of non-deterministic events.

The architecture of the C167CS supports several mechanisms for fast and flexible
response to service requests that can be generated from various sources internal or
external to the microcontroller. Any of these interrupt requests can be programmed to
being serviced by the Interrupt Controller or by the Peripheral Event Controller (PEC).

In contrast to a standard interrupt service where 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 or the destination pointer. 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 very
well suited, for example, for supporting the transmission or reception of blocks of data.
The C167CS has 8 PEC channels each of which offers such fast interrupt-driven data
transfer capabilities.

A separate control register which contains an interrupt request flag, an interrupt enable
flag and an interrupt priority bitfield exists for each of the possible interrupt sources. Via
its related register, each source can be programmed to one of sixteen interrupt priority
levels. Once having been accepted by the CPU, an interrupt service can only be
interrupted by a higher prioritized service request. For the standard interrupt processing,
each of the possible interrupt sources has a dedicated vector location.

Fast external interrupt inputs are provided to 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 means of the “TRAP’ instruction in combination with
an individual trap (interrupt) number.

Table 3 shows all of the possible C167CS interrupt sources and the corresponding
hardware-related interrupt flags, vectors, vector locations and trap (interrupt) numbers.

Note: Interrupt nodes which are not used by associated peripherals, may be used to
generate software controlled interrupt requests by setting the respective interrupt
request bit (xIR).
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Table 3 C167CS Interrupt Nodes
Source of Interrupt or | Request | Enable Interrupt | Vector Trap
PEC Service Request |Flag Flag Vector Location | Number
CAPCOM Register 0 CCOIR CCOIE CCOINT | 00’0040y | 104
CAPCOM Register 1 CC1IR CC1IE CC1INT | 000044y | 114
CAPCOM Register 2 CC2IR CC2IE CC2INT |0000484 |124
CAPCOM Register 3 CC3IR CC3IE CC3INT |00004Cy | 134
CAPCOM Register 4 CC4IR CC4IE CC4INT | 0000504 | 144
CAPCOM Register 5 CC5IR CC5IE CCS5INT | 000054y | 154
CAPCOM Register 6 CC6IR CCe6IE CC6INT | 000058y | 164
CAPCOM Register 7 CC7IR CC7IE CC7INT |00005CH | 174
CAPCOM Register 8 CC8IR CC8IE CCS8INT | 000060y | 18K
CAPCOM Register 9 CCIIR CC9IE CCOINT |000064y | 194
CAPCOM Register 10 | CC10IR CC10IE CC10INT | 000068y |1AH
CAPCOM Register 11 | CC11IR CC11IE CC11INT |00006Cy | 1By
CAPCOM Register 12 | CC12IR CC12IE CC12INT |0000704 |1CH
CAPCOM Register 13 | CC13IR CC13IE CC13INT |000074y | 1Dy
CAPCOM Register 14 | CC14IR CC14IE CC14INT |0000784 |1EH
CAPCOM Register 15 | CC15IR CC15IE CC15INT |00007CH | 1FH
CAPCOM Register 16 | CC16IR CC16IE CC16INT |00°00COy |304
CAPCOM Register 17 | CC17IR CC17IE CC17INT |00’00C4y |31
CAPCOM Register 18 | CC18IR CC18IE CC18INT |0000C8y |324
CAPCOM Register 19 | CC19IR CC19IE CC19INT |00’00CCH |33H4
CAPCOM Register 20 | CC20IR CC20IE CC20INT |0000D0y |34H
CAPCOM Register 21 | CC21IR CC211E CC21INT |00’00D4y |354
CAPCOM Register 22 | CC22IR CC22IE CC22INT |00’00D8 |36y
CAPCOM Register 23 | CC23IR CC23IE CC23INT |00°00DCH |37H
CAPCOM Register 24 | CC24IR CC24IE CC24INT |00’00EOy |38H4
CAPCOM Register 25 | CC25IR CC25IE CC25INT |00’00E4y |394
CAPCOM Register 26 | CC26IR CC26IE CC26INT |00’00E8y |3AH
CAPCOM Register 27 | CC27IR CC27IE CC27INT |00’00ECH |3By
CAPCOM Register 28 | CC28IR CC28IE CC28INT |00’00EO4 |3CH
CAPCOM Register29 |CC29IR | CC29IE CC29INT |00'0110y |44y
Data Sheet 20 V2.2, 2001-08
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Capture/Compare (CAPCOM) Units

The CAPCOM units support generation and control of timing sequences on up to
32 channels with a maximum resolution of 16 TCL. The CAPCOM units are typically
used to handle high speed I/O tasks such as pulse and waveform generation, pulse
width modulation (PMW), Digital to Analog (D/A) conversion, software timing, or time
recording relative to external events.

Four 16-bit timers (TO/T1, T7/T8) with reload registers provide two independent time
bases for the capture/compare register array.

The input clock for the timers is programmable to several prescaled values of the internal
system clock, or may be derived from an overflow/underflow of timer T6 in module GPT2.
This provides a wide range of variation for the timer period and resolution and allows
precise adjustments to the application specific requirements. In addition, external count
inputs for CAPCOM timers TO and T7 allow event scheduling for the capture/compare
registers relative to external events.

Both of the two capture/compare register arrays contain 16 dual purpose capture/
compare registers, each of which may be individually allocated to either CAPCOM timer
TO or T1 (T7 or T8, respectively), and programmed for capture or compare function.
Each register has one port pin associated with it which serves as an input pin for
triggering the capture function, or as an output pin to indicate the occurrence of a
compare event.

When a capture/compare register has been selected for capture mode, the current
contents of the allocated timer will be latched (‘capture’d) into the capture/compare
register in response to an external event at the port pin which is 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
which have been 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
selected compare mode.
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Table 5 Compare Modes (CAPCOM)

Compare Modes Function
Mode 0 Interrupt-only compare mode;

several compare interrupts per timer period are possible.
Mode 1 Pin toggles on each compare match;

several compare events per timer period are possible.
Mode 2 Interrupt-only compare mode;

only one compare interrupt per timer period is generated.
Mode 3 Pin set ‘1’ on match; pin reset ‘0’ on compare time overflow;

only one compare event per timer period is generated.
Double Two registers operate on one pin;
Register Mode pin toggles on each compare match;

several compare events per timer period are possible.

Data Sheet 24 V2.2, 2001-08
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Real Time Clock

The Real Time Clock (RTC) module of the C167CS consists of a chain of 3 divider
blocks, a fixed 8:1 divider, the reloadable 16-bit timer T14, and the 32-bit RTC timer
(accessible via registers RTCH and RTCL). The RTC module is directly clocked with the
on-chip oscillator frequency divided by 32 via a separate clock driver (frtc = fosc/32)
and is therefore independent from the selected clock generation mode of the C167CS.

All timers count up.

The RTC module can be used for different purposes:

* System clock to determine the current time and date
e Cyclic time based interrupt
* 48-bit timer for long term measurements

T14REL
Reload .
frrc
T14 < 8:1 <
> Interrupt
Request
RTCH < RTCL

MCD04432

Figure 8 RTC Block Diagram

Note: The registers associated with the RTC are not affected by a reset in order to
maintain the correct system time even when intermediate resets are executed.

Data Sheet
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Parallel Ports

The C167CS provides up to 111 I/O lines which are organized into eight input/output
ports and one input port. All port lines are bit-addressable, and all input/output lines are
individually (bit-wise) programmable as inputs or outputs via direction registers. The 1/O
ports are true bidirectional ports which are switched to high impedance state when
configured as inputs. The output drivers of five 1/0O ports can be configured (pin by pin)
for push/pull operation or open-drain operation via control registers. During the internal
reset, all port pins are configured as inputs.

The input threshold of Port 2, Port 3, Port 7, and Port 8 is selectable (TTL or CMOS like),
where the special CMOS like input threshold reduces noise sensitivity due to the input
hysteresis. The input threshold may be selected individually for each byte of the
respective ports.

All port lines have programmable alternate input or output functions associated with
them. All port lines that are not used for these alternate functions may be used as general
purpose 10 lines.

PORTO and PORT1 may be used as address and data lines when accessing external
memory, while Port 4 outputs the additional segment address bits A23/19/17 ... A16 in
systems where segmentation is enabled to access more than 64 KBytes of memory.
Port 2, Port 8 and Port 7 (and parts of PORT1) are associated with the capture inputs or
compare outputs of the CAPCOM units and/or with the outputs of the PWM module.
Port 6 provides optional bus arbitration signals (BREQ, HLDA, HOLD) and chip select
signals.

Port 3 includes alternate functions of timers, serial interfaces, the optional bus control
signal BHE/WRH, and the system clock output CLKOUT (or the programmable
frequency output FOUT).

Port 5 (and parts of PORT1) is used for the analog input channels to the A/D converter
or timer control signals.

The edge characteristics (transition time) and driver characteristics (output current) of
the C167CS’s port drivers can be selected via the Port Output Control registers
(POCONX).
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Table 7 C167CS Registers, Ordered by Name (cont'd)
Name Physical |8-Bit | Description Reset
Address | Addr. Value
XP3IC b |F19E4 E |CFy |RTC/PLL Interrupt Control Register 0000y
XPERCON FO024, E |12 |X-Peripheral Control Register 04014
ZEROS b |[FF1Cy 8Ey | Constant Value 0’s Register (read only) 0000y

Y The system configuration is selected during reset.

2) The reset value depends on the indicated reset source.
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Parameter Interpretation

The parameters listed in the following partly represent the characteristics of the C167CS
and partly its demands on the system. To aid in interpreting the parameters right, when
evaluating them for a design, they are marked in column “Symbol”:

CC (Controller Characteristics):
The logic of the C167CS will provide signals with the respective characteristics.

SR (System Requirement):
The external system must provide signals with the respective characteristics to the
C167CS.

DC Characteristics
(Operating Conditions apply)?)

Parameter Symbol Limit Values | Unit | Test Condition
min. max.

Input low voltage (TTL, Vi SR |-0.5 0.2 Vpp |V -

all except XTAL1) -0.1

Input low voltage XTAL1 Vile SR |-0.5 0.3 Vpp |V -

Input low voltage ViLs SR |-0.5 2.0 \ -

(Special Threshold)

Input high voltage (TTL, Vin SR|02Vpp |Vpp+ |V -

all except RSTIN and XTAL1) +0.9 0.5

Input high voltage RSTIN Vini SR|06Vpp |Vpp+ |V -

(when operated as input) 0.5

Input high voltage XTAL1 Vine SR|0.7Vpp |Vop+ |V -

0.5

Input high voltage Vius SR|0.8 Vpp | Vop+ |V -

(Special Threshold) -0.2 0.5

Input Hysteresis HYS 400 - mV | Series

(Special Threshold) resistance = 0 Q

OUtpUt low voltagez) VOL CC|- 1.0 V IOL < IOLmaxs)
- 045 |V |IoL < Ioinom?

Output high voltage® Vou CC |Vpp- |- V| on = Iommax
1.0
Voo- |- V| on 2 Ionnom™™
0.45

Input leakage current (Port5) |Ipzq4 CC |- +200 nA |0V<Vin<Vpp
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AC Characteristics
Definition of Internal Timing

The internal operation of the C167CS is controlled by the internal CPU clock fcp. Both
edges of the CPU clock can trigger internal (e.g. pipeline) or external (e.g. bus cycles)
operations.

The specification of the external timing (AC Characteristics) therefore depends on the
time between two consecutive edges of the CPU clock, called “TCL” (see Figure 11).

Phase Locked Loop Operation

fOSC —|

TCL

fCPU

TCL
Direct Clock Drive

foss | I

TCL

Jepu

TCL
Prescaler Operation

foss | I

—= TCL [=—

fCPU

—= TCL I=— MCT04338

Figure 11 Generation Mechanisms for the CPU Clock

The CPU clock signal fcpy can be generated from the oscillator clock signal fogc Vvia
different mechanisms. The duration of TCLs and their variation (and also the derived
external timing) depends on the used mechanism to generate fcp. This influence must
be regarded when calculating the timings for the C167CS.

Note: The example for PLL operation shown in Figure 11 refers to a PLL factor of 4.
The used mechanism to generate the basic CPU clock is selected by bitfield CLKCFG
in register RPOH.7-5.

Upon a long hardware reset register RPOH is loaded with the logic levels present on the
upper half of PORTO (POH), i.e. bitfield CLKCFG represents the logic levels on pins
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AC Characteristics
External Clock Drive XTAL1
(Operating Conditions apply)
Table 12 External Clock Drive Characteristics
Parameter Symbol Direct Drive Prescaler PLL Unit

1:1 2:1 1:N
min. |max. |[min. |max. |[min. |max.

Oscillator period |fogc SR |25 - 20 - 37" 500" |ns
High time?) ty  SR[129 |- 5 - 10 - ns
Low time? t, SR[12% |- 5 - 10 -~ ns
Rise time?) t3 SR|- 8 -~ 5 - 10 ns
Fall time? ts  SR|- 8 -~ 5 - 10 ns

" The minimum and maximum oscillator periods for PLL operation depend on the selected CPU clock generation

mode. Please see respective table above.

The clock input signal must reach the defined levels V| 5 and V|ys.

direct drive mode depends on the duty cycle of the clock input signal.

The minimum high and low time refers to a duty cycle of 50%. The maximum operating frequency (fcpy) in

MCT02534

Figure 13 External Clock Drive XTAL1

Note: If the on-chip oscillator is used together with a crystal, the oscillator frequency is

limited to a range of 4 MHZz to 40 MHz.

It is strongly recommended to measure the oscillation allowance (or margin) in the
final target system (layout) to determine the optimum parameters for the oscillator
operation. Please refer to the limits specified by the crystal supplier.

When driven by an external clock signal it will accept the specified frequency
range. Operation at lower input frequencies is possible but is guaranteed by

design only (not 100% tested).
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A/D Converter Characteristics
(Operating Conditions apply)
Table 13 A/D Converter Characteristics
Parameter Symbol Limit Values Unit | Test
min. max. Condition
Analog reference supply Vagep SR 4.0 Vop+0.1 |V R
Analog reference ground | VagnpSR | Vg - 0.1 | Vgg+0.2 |V -
Analog input voltage range | Van' SR | VagnD VAREF \Y 2)
Basic clock frequency fac 0.5 6.25 MHz | ®
Conversion time tc CC |- 40 tgo+tg |— | Y
+2cpy fcpu = 1/fopy
Calibration time after reset |1cp. CC |- 3328 g |- 5)
Total unadjusted error TUE ccY |- 12 LSB | Channels
0...15
— +10 LSB | Channels
16 ... 23
Internal resistance of Raper SR |- 15¢c/60 kQ |1gcin [ns]?)”)
reference voltage source -0.25
Internal resistance of Rasrc SR |- 15/450 kQ |1gin[ns]”®
analog source -0.25
ADC input capacitance Can CC |- 33 pF |7

1)

TUE is tested at Vager = 5.0V, Vagnp =0V, Vpp = 4.9 V. |t is guaranteed by design for all other voltages
within the defined voltage range.

If the analog reference supply voltage exceeds the power supply voltage by up to 0.2 V

(i.e. Varer = Vpp = +0.2 V) the maximum TUE is increased to £3/11 LSB. This range is not 100% tested.
The specified TUE is guaranteed only if the absolute sum of input overload currents on Port 5 pins and P1H
pins (see Ioy specification) does not exceed 10 mA.

During the reset calibration sequence the maximum TUE may be +4 LSB (+12 LSB for channels 16 ... 23).

Vain may exceed Vagnp OF Varer Up to the absolute maximum ratings. However, the conversion result in
these cases will be X000y or X3FF, respectively.

The limit values for fgc must not be exceeded when selecting the CPU frequency and the ADCTC setting.

This parameter includes the sample time tg, the time for determining the digital result and the time to load the
result register with the conversion result.

Values for the basic clock tgc depend on programming and can be taken from Table 14.

This parameter depends on the ADC control logic. It is not a real maximum value, but rather a fixum.
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Figure 19 Multiplexed Bus, Write Access
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Figure 20 Multiplexed Bus, Read Access
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Package Outlines

P-MQFP-144-6
(Plastic Metric Quad Flat Package)
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Index Marking

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

2) Does not include dambar protrusion of 0.08 max. per side %

é
o
G

Sorts of Packing

Package outlines for tubes, trays etc. are contained in our

Data Book “Package Information”.

SMD = Surface Mounted Device Dimensions in mm
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