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Port Integration Module (S12VRPIMV2)

2.3.15 Module Routing Register 0 (MODRRO0)
Address 0x0246 Access: User read/write’
7 6 5 4 3 2 1 0
R
MODRRO07 | MODRR06 | MODRRO5 | MODRR04 | MODRR03 | MODRR02 | MODRRO1 | MODRRO0O
w
Routing HS1 HSO LS LSO
Option
Reset 0 0 0 0 0 0 0 0

1

Figure 2-13. Module Routing Register 0 (VODRRO)

Read: Anytime

Write: Once in normal, anytime in special mode

Table 2-14. Module Routing Register 0 Field Descriptions

Field Description
7-6 MODule Routing Register 0 — HS1
MODRRO | This register controls the routing of PWM and TIM channels to pin HS1 of HSDRV module. By default the pin is
controlled by the related HSDRV port register bit.
11 PWM channel 1 routed to HS1 if enabled
10 PWM channel 4 routed to HS1 if enabled
01 TIM output compare channel 3 routed to HS1 if enabled
00 HS1 controlled by register bit HSDR[HSDR1]. Refer to HSDRV section.
5-4 MODule Routing Register 0 — HSO
MODRRO | This register controls the routing of PWM and TIM channels to pin HSO of HSDRV module. By default the pin is
controlled by the related HSDRV port register bit.
11 PWM channel 3 routed to HSO if enabled
10 PWM channel 3 routed to HSO if enabled
01 TIM output compare channel 2 routed to HSO if enabled
00 HSO controlled by register bit HSDR[HSDRO]. Refer to HSDRV section.
3-2 MODule Routing Register 0 — LS1
MODRRO | This register controls the routing of PWM and TIM channels to pin LS1 of LSDRV module. By default the pin is
controlled by the related LSDRV port register bit.
11 PWM channel 7 routed to LS1 if enabled
10 PWM channel 7 routed to LS1 if enabled
01 TIM output compare channel 1 routed to LS1 if enabled
00 LS1 controlled by register bit LSDR[LSDR1]. Refer to LSDRYV section.
1-0 MODule Routing Register 0 — LSO
MODRRO | This register controls the routing of PWM and TIM channels to pin LSO of LSDRV module. By default the pin is

controlled by the related LSDRV port register bit.

11 PWM channel 5 routed to LSO if enabled

10 PWM channel 6 routed to LSO if enabled

01 TIM output compare channel 0 routed to LSO if enabled

00 LSO controlled by register bit LSDR[LSDRO]. Refer to LSDRYV section.
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S$12G Memory Map Controller (S12GMMCV1)
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Figure 3-10. Expansion of BDM local address map
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S12 Clock, Reset and Power Management Unit (S12CPMU_UHV)

Other features of the S1I2ZCPMU_UHYV include

*  Clock monitor to detect loss of crystal

* Autonomous periodical interrupt (API)

* Bus Clock Generator
— Clock switch to select either PLLCLK or external crystal/resonator based Bus Clock
— PLLCLK divider to adjust system speed

* System Reset generation from the following possible sources:
— Power-on reset (POR)
— Low-voltage reset (LVR)
— Illegal address access
— COP time-out
— Loss of oscillation (clock monitor fail)
— External pin RESET

MC9S12VR Family Reference Manual, Rev. 2.8
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Background Debug Module (S12SBDMV1)

5.1.3 Block Diagram
A block diagram of the BDM is shown in Figure 5-1.

Host

-~ i < > . . .
System ©— BKGD In?:rrffclze Data 16-Bit Shift Register

Control

Register Block

{\

Bus Interface <:> Data
Instruction Code <:::> and

and Control Logic |[<«—> Control
Execution l«—— Clocks

1T /\

Standard BDM Firmware
LOOKUP TABLE

AA A
Y

BDMACT

Secured BDM Firmware
LOOKUP TABLE

Figure 5-1. BDM Block Diagram

5.2 External Signal Description

A single-wire interface pin called the background debug interface (BKGD) pin is used to communicate
with the BDM system. During reset, this pin is a mode select input which selects between normal and
special modes of operation. After reset, this pin becomes the dedicated serial interface pin for the
background debug mode. The communication rate of this pin is based on the settings for the VCO clock
(CPMUSYNR). The BDM clock frequency is always VCO clock frequency divided by 8. After reset the
BDM clock is based on the reset values of the CPMUSYNR register (4 MHz). When modifying the VCO
clock please make sure that the communication rate is adapted accordingly and a communication time-out
(BDM soft reset) has occurred.

5.3 Memory Map and Register Definition

5.3.1 Module Memory Map
Table 5-2 shows the BDM memory map when BDM is active.
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Background Debug Module (S12SBDMV1)

5.4.7 Serial Interface Hardware Handshake Protocol

BDM commands that require CPU execution are ultimately treated at the MCU bus rate. Since the BDM
clock source can be modified when changing the settings for the VCO frequency (CPMUSYNR), it is very
helpful to provide a handshake protocol in which the host could determine when an issued command is
executed by the CPU. The BDM clock frequency is always VCO frequency divided by 8. The alternative
is to always wait the amount of time equal to the appropriate number of cycles at the slowest possible rate
the clock could be running. This sub-section will describe the hardware handshake protocol.

The hardware handshake protocol signals to the host controller when an issued command was successfully
executed by the target. This protocol is implemented by a 16 serial clock cycle low pulse followed by a
brief speedup pulse in the BKGD pin. This pulse is generated by the target MCU when a command, issued
by the host, has been successfully executed (see Figure 5-10). This pulse is referred to as the ACK pulse.
After the ACK pulse has finished: the host can start the bit retrieval if the last issued command was a read
command, or start a new command if the last command was a write command or a control command
(BACKGROUND, GO, GO_UNTIL or TRACE1). The ACK pulse is not issued earlier than 32 serial clock
cycles after the BDM command was issued. The end of the BDM command is assumed to be the 16th tick
of the last bit. This minimum delay assures enough time for the host to perceive the ACK pulse. Note also
that, there is no upper limit for the delay between the command and the related ACK pulse, since the
command execution depends upon the CPU bus, which in some cases could be very slow due to long
accesses taking place.This protocol allows a great flexibility for the POD designers, since it does not rely
on any accurate time measurement or short response time to any event in the serial communication.

BDM Clock ‘ [

(rarget MCU) TSN

e—— 16Cycles —»

Target ' t--High- - |
Transmits 1 High-Impedance \ \. High-Impedance- -
ACK Pulse '

. |, 32Cycles

Co Speedup Pulse

Minimum Delay
From the BDM Command

w7 \ e

16th Tick of the E?arlrlte cs)}
Last Command Bit Next Bit

Figure 5-10. Target Acknowledge Pulse (ACK)

NOTE

If the ACK pulse was issued by the target, the host assumes the previous
command was executed. If the CPU enters wait or stop prior to executing a
hardware command, the ACK pulse will not be issued meaning that the
BDM command was not executed. After entering wait or stop mode, the
BDM command is no longer pending.
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Pulse-Width Modulator (S12PWM8B8CV2)

The clock source of each PWM channel is determined by PCLKXx bits in PWMCLK (see Section 9.3.2.3,
“PWM Clock Select Register (PWMCLK)) and PCLKABx bits in PWMCLKAB as shown in Table 9-5
and Table 9-6.

9.3.2.8 PWM Scale A Register (PWMSCLA)

PWMSCLA is the programmable scale value used in scaling clock A to generate clock SA. Clock SA is
generated by taking clock A, dividing it by the value in the PWMSCLA register and dividing that by two.

Clock SA =Clock A/ (2 * PWMSCLA)

NOTE

When PWMSCLA = $00, PWMSCLA value is considered a full scale value
of 256. Clock A is thus divided by 512.

Any value written to this register will cause the scale counter to load the new scale value (PWMSCLA).

Module Base + 0x0008

7 6 5 4 3 2 1 0
R
Bit 7 6 5 4 3 2 1 Bit 0
w
Reset 0 0 0 0 0 0 0 0

Figure 9-10. PWM Scale A Register (PWMSCLA)

Read: Anytime
Write: Anytime (causes the scale counter to load the PWMSCLA value)

9.3.2.9 PWM Scale B Register (PWMSCLB)

PWMSCLB is the programmable scale value used in scaling clock B to generate clock SB. Clock SB is
generated by taking clock B, dividing it by the value in the PWMSCLB register and dividing that by two.

Clock SB = Clock B/ (2 * PWMSCLB)

NOTE

When PWMSCLB = $00, PWMSCLB value is considered a full scale value
of 256. Clock B is thus divided by 512.

Any value written to this register will cause the scale counter to load the new scale value (PWMSCLB).

Module Base + 0x0009

7 6 5 4 3 2 1 0
R
Bit 7 6 5 4 3 2 1 Bit 0
W
Reset 0 0 0 0 0 0 0 0

Figure 9-11. PWM Scale B Register (PWMSCLB)

Read: Anytime
Write: Anytime (causes the scale counter to load the PWMSCLB value).
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Pulse-Width Modulator (S12PWM8B8CV2)

In concatenated mode, writes to the 16-bit counter by using a 16-bit access or writes to either the low or
high order byte of the counter will reset the 16-bit counter. Reads of the 16-bit counter must be made by
16-bit access to maintain data coherency.

Either left aligned or center aligned output mode can be used in concatenated mode and is controlled by
the low order CAEX bit. The high order CAEX bit has no effect.

Table 9-13 is used to summarize which channels are used to set the various control bits when in 16-bit
mode.

Table 9-13. 16-bit Concatenation Mode Summary
Note: Bits related to available channels have functional significance.

CONxx PWMEX PPOLX PCLKXx CAEXx opr,:mﬁ
CONe67 PWME7 PPOL7 PCLK7 CAE7 PWM7
CON45 PWMES5 PPOLS5 PCLK5 CAE5 PWM5
CON23 PWME3 PPOL3 PCLKS3 CAE3 PWMS3
CONO1 PWMEH1 PPOLA1 PCLK1 CAE1 PWM1

9.4.2.8 PWM Boundary Cases

Table 9-14 summarizes the boundary conditions for the PWM regardless of the output mode (left aligned
or center aligned) and 8-bit (normal) or 16-bit (concatenation).

Table 9-14. PWM Boundary Cases

PWMDTYx PWMPERX PPOLx PWMx Output
$00 >$00 1 Always low
(indicates no duty)
$00 >$00 0 Always high
(indicates no duty)
XX $00' 1 Always high
(indicates no period)
XX $00° 0 Always low
(indicates no period)
>= PWMPERx XX 1 Always high
>= PWMPERx XX 0 Always low

1 Counter = $00 and does not count.

9.5 Resets

The reset state of each individual bit is listed within the Section 9.3.2, “Register Descriptions” which
details the registers and their bit-fields. All special functions or modes which are initialized during or just
following reset are described within this section.

* The 8-bit up/down counter is configured as an up counter out of reset.
* All the channels are disabled and all the counters do not count.
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Serial Communication Interface (S12SCIV5)

10.4.6.5.2 Fast Data Tolerance

Figure 10-29 shows how much a fast received frame can be misaligned. The fast stop bit ends at RT10
instead of RT16 but is still sampled at RT8, RT9, and RT10.

Stop \< Idle or Next Frame
Rece‘verj_m_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_li&&m
RT Clock

ceEeEReRERRRFEER2ERE
c r xr oo oxxxaoe kB EEEEE
Data
Samples

Figure 10-29. Fast Data

For an 8-bit data character, it takes the receiver 9 bit times x 16 RTr cycles + 10 RTr cycles = 154 RTr cycles
to finish data sampling of the stop bit.

With the misaligned character shown in Figure 10-29, the receiver counts 154 RTr cycles at the point when
the count of the transmitting device is 10 bit times x 16 RTt cycles = 160 RTt cycles.

The maximum percent difference between the receiver count and the transmitter count of a fast 8-bit
character with no errors is:

((160 — 154) / 160) x 100 = 3.75%

For a 9-bit data character, it takes the receiver 10 bit times x 16 RTr cycles + 10 RTr cycles = 170 RTr cycles
to finish data sampling of the stop bit.

With the misaligned character shown in Figure 10-29, the receiver counts 170 RTr cycles at the point when
the count of the transmitting device is 11 bit times x 16 RTt cycles = 176 RTt cycles.

The maximum percent difference between the receiver count and the transmitter count of a fast 9-bit
character with no errors is:

((176 — 170) /176) x 100 = 3.40%

10.4.6.6 Receiver Wakeup

To enable the SCI to ignore transmissions intended only for other receivers in multiple-receiver systems,
the receiver can be put into a standby state. Setting the receiver wakeup bit, RWU, in SCI control register 2
(SCICR?2) puts the receiver into standby state during which receiver interrupts are disabled.The SCI will
still load the receive data into the SCIDRH/L registers, but it will not set the RDRF flag.

The transmitting device can address messages to selected receivers by including addressing information in
the initial frame or frames of each message.

The WAKE bit in SCI control register 1 (SCICR1) determines how the SCI is brought out of the standby
state to process an incoming message. The WAKE bit enables either idle line wakeup or address mark
wakeup.
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Serial Communication Interface (S12SCIV5)

Enable single-wire operation by setting the LOOPS bit and the receiver source bit, RSRC, in SCI control
register 1 (SCICR1). Setting the LOOPS bit disables the path from the RXD pin to the receiver. Setting
the RSRC bit connects the TXD pin to the receiver. Both the transmitter and receiver must be enabled
(TE =1 and RE = 1).The TXDIR bit (SCISR2[1]) determines whether the TXD pin is going to be used as
an input (TXDIR = 0) or an output (TXDIR = 1) in this mode of operation.

NOTE
In single-wire operation data from the TXD pin is inverted if RXPOL is set.

10.4.8 Loop Operation

In loop operation the transmitter output goes to the receiver input. The RXD pin is disconnected from the
SCIL

Y

Transmitter TXD

Receiver - RXD

Figure 10-31. Loop Operation (LOOPS = 1, RSRC = 0)

Enable loop operation by setting the LOOPS bit and clearing the RSRC bit in SCI control register 1
(SCICR1). Setting the LOOPS bit disables the path from the RXD pin to the receiver. Clearing the RSRC
bit connects the transmitter output to the receiver input. Both the transmitter and receiver must be enabled
(TE=1and RE=1).

NOTE

In loop operation data from the transmitter is not recognized by the receiver
if RXPOL and TXPOL are not the same.

10.5 |Initialization/Application Information

10.5.1 Reset Initialization

See Section 10.3.2, “Register Descriptions”.

10.5.2 Modes of Operation

10.5.2.1 Run Mode

Normal mode of operation.

To initialize a SCI transmission, see Section 10.4.5.2, “Character Transmission”.
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Timer Module (TIM16B8CV3)

12.3.2.1 Timer Input Capture/Output Compare Select (TIOS)

Module Base + 0x0000

7 6 5 4 3 2 1 0
R
1087 10S6 10S5 1054 10S3 1082 I0S1 10S0
w
Reset 0 0 0 0 0 0 0 0

Figure 12-6. Timer Input Capture/Output Compare Select (TIOS)

Read: Anytime
Write: Anytime

Table 12-2. TIOS Field Descriptions

Note: Bits related to available channels have functional significance. Writing to unavailable bits has no effect. Read from
unavailable bits return a zero.

Field Description

7:0 Input Capture or Output Compare Channel Configuration
IOS[7:0] |0 The corresponding implemented channel acts as an input capture.
1 The corresponding implemented channel acts as an output compare.

12.3.2.2 Timer Compare Force Register (CFORC)

Module Base + 0x0001

7 6 5 4 3 2 1 0
R 0 0 0 0 0 0 0 0

w FOC7 FOC6 FOC5 FOC4 FOC3 FOC2 FOC1 FOCo
Reset 0 0 0 0 0 0 0 0

Figure 12-7. Timer Compare Force Register (CFORC)

Read: Anytime but will always return 0x0000 (1 state is transient)

Write: Anytime
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High-Side Drivers - HSDRV (S12HSDRV1)

MC9S12VR Family Reference Manual, Rev. 2.8

408 Freescale Semiconductor



Chapter 14
Low-Side Drivers - LSDRV (S12LSDRV1)

Table 14-1. Revision History Table

Rev. No. Date Sections

(tem No.) | (Submitted By) |  Affected Substantial Change(s)

10 December
V01.00 2010 All -Initial Version

22 February

V1.01 2011 All - Added clarification to open-load mechanism in over-current conditions
12 April . - L .
- improved clarification to open-load mechanism in over-current conditions
V1.02 2011 All
- corrected typos
3 Aoril Register - added Note on considering settling time t; g_gettiing to LSDR and LSCR
V1.03 205’1 Descriptions for | register description
' LSDR and - added Note on how to disable the low-side driver to LSDR register
LSCR description
NOTE

The information given in this section are preliminary and should be used as
a guide only. Values in this section cannot be guaranteed by Freescale and
are subject to change without notice.

14.1 Introduction

The LSDRV module provides two low-side drivers typically used to drive inductive loads (relays).

14.1.1 Features
The LSDRV module includes two independent low side drivers with common current sink. Each driver has
the following features:

* Selectable gate control of low-side switches: LSDRx register bits, PWM or timer channels. See
PIM chapter for routing options.

* Open-load detection while enabled
— While driver off: selectable high-load resistance open-load detection
* Opver-current protection with shutdown and interrupt while enabled
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Supply Voltage Sensor - (BATSV2)
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64 KByte Flash Module (S12FTMRG64K512V1)

17.4.6 Flash Command Description

This section provides details of all available Flash commands launched by a command write sequence. The
ACCERR bit in the FSTAT register will be set during the command write sequence if any of the following
illegal steps are performed, causing the command not to be processed by the Memory Controller:

e Starting any command write sequence that programs or erases Flash memory before initializing the
FCLKDIV register

e Writing an invalid command as part of the command write sequence
* For additional possible errors, refer to the error handling table provided for each command
If a Flash block is read during execution of an algorithm (CCIF = 0) on that same block, the read operation

will return invalid data if both flags SFDIF and DFDIF are set. If the SFDIF or DFDIF flags were not
previously set when the invalid read operation occurred, both the SFDIF and DFDIF flags will be set.

If the ACCERR or FPVIOL bits are set in the FSTAT register, the user must clear these bits before starting
any command write sequence (see Section 17.3.2.7).

CAUTION

A Flash word or phrase must be in the erased state before being
programmed. Cumulative programming of bits within a Flash word or
phrase is not allowed.

17.4.6.1 Erase Verify All Blocks Command

The Erase Verify All Blocks command will verify that all P-Flash and EEPROM blocks have been erased.
Table 17-30. Erase Verify All Blocks Command FCCOB Requirements

CCOBIX[2:0] FCCOB Parameters

000 0x01 Not required

Upon clearing CCIF to launch the Erase Verify All Blocks command, the Memory Controller will verify
that the entire Flash memory space is erased. The CCIF flag will set after the Erase Verify All Blocks
operation has completed. If all blocks are not erased, it means blank check failed, both MGSTAT bits will
be set.

Table 17-31. Erase Verify All Blocks Command Error Handling

Register Error Bit Error Condition

ACCERR Set if CCOBIX[2:0] = 000 at command launch
FPVIOL None
FSTAT MGSTAT1 Set if any errors have been encountered during the reador if blank check failed .

Set if any non-correctable errors have been encountered during the read or if

MGSTATO blank check failed.
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64 KByte Flash Module (S12FTMRG64K512V1)

Table 17-44. Erase Flash Block Command FCCOB Requirements

CCOBIX[2:0] FCCOB Parameters
Global address [17:16] to
000 0x09 identify Flash block
001 Global address [15:0] in Flash block to be erased

Upon clearing CCIF to launch the Erase Flash Block command, the Memory Controller will erase the
selected Flash block and verify that it is erased. The CCIF flag will set after the Erase Flash Block
operation has completed.

Table 17-45. Erase Flash Block Command Error Handling

Register Error Bit Error Condition

Set if CCOBIX[2:0] != 001 at command launch

Set if command not available in current mode (see Table 17-26)

ACCERR Set if an invalid global address [17:16] is supplied

Set if the supplied P-Flash address is not phrase-aligned or if the EEPROM
FSTAT address is not word-aligned

FPVIOL Set if an area of the selected Flash block is protected

MGSTAT1 Set if any errors have been encountered during the verify operation

Set if any non-correctable errors have been encountered during the verify

MGSTATO .
operation

17.4.6.9 Erase P-Flash Sector Command

The Erase P-Flash Sector operation will erase all addresses in a P-Flash sector.
Table 17-46. Erase P-Flash Sector Command FCCOB Requirements

CCOBIX[2:0] FCCOB Parameters
Global address [17:16] to identify
000 0x0A P-Flash block to be erased

Global address [15:0] anywhere within the sector to be erased.

001 Refer to Section 17.1.2.1 for the P-Flash sector size.

Upon clearing CCIF to launch the Erase P-Flash Sector command, the Memory Controller will erase the
selected Flash sector and then verify that it is erased. The CCIF flag will be set after the Erase P-Flash
Sector operation has completed.
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64 KByte Flash Module (S12FTMRG64K512V1)

17.6 |Initialization

On each system reset the flash module executes an initialization sequence which establishes initial values
for the Flash Block Configuration Parameters, the FPROT and EEPROT protection registers, and the

FOPT and FSEC registers. The initialization routine reverts to built-in default values that leave the module
in a fully protected and secured state if errors are encountered during execution of the reset sequence. If a
double bit fault is detected during the reset sequence, both MGSTAT bits in the FSTAT register will be set.

CCIF is cleared throughout the initialization sequence. The Flash module holds off all CPU access for a
portion of the initialization sequence. Flash reads are allowed once the hold is removed. Completion of the
initialization sequence is marked by setting CCIF high which enables user commands.

If a reset occurs while any Flash command is in progress, that command will be immediately aborted. The
state of the word being programmed or the sector/block being erased is not guaranteed.
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MCU Electrical Specifications

Table A-7. Thermal Package Characteristics’

Num | C Rating Symbol Min Typ Max Unit
LQFP 32
1 | D |Thermal resistance LQFP 32, single sided PCB' YN — 85 — °C/W
2 D | Thermal resistance LQFP 32, double sided PCB CIT — 56 — °C/W
with 2 internal planes?
3 D [Junction to Board LQFP 32 AT — 33 — °C/W
4 | D [Junction to Case LQFP 32* 04c — 23 — °C/W
5 | D |Junction to Case (Bottom) LQFP 32° Yr — 5 — °C/W
LQFP 48
6 D |Thermal resistance LQFP 48, single sided PCB3 CIT — 80 — °C/W
7 D | Thermal resistance LQFP 48, double sided PCB CITN — 56 — °C/W
with 2 internal planes*
8 D [Junction to Board LQFP 48 CHT:) — 34 — °C/W
9 | D |Junction to Case LQFP 48* 6yc — 23 — °C/W
10 | D [Junction to Case (Bottom) LQFP 48° Y7 — 5 — °C/W

Junction to ambient thermal resistance, 6, was simulated to be equivalent to the JEDEC specification JESD51-2 in a
horizontal configuration in natural convection.

Junction to ambient thermal resistance, 6, was simulated to be equivalent to the JEDEC specification JESD51-7 in a
horizontal configuration in natural convection.

Junction to ambient thermal resistance, 6, was simulated to be equivalent to the JEDEC specification JESD51-2 in a
horizontal configuration in natural convection.

Junction to ambient thermal resistance, 6, was simulated to be equivalent to the JEDEC specification JESD51-7 in a
horizontal configuration in natural convection.

1. The values for thermal resistance are achieved by package simulations
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MCU Electrical Specifications

Table A-10. CPMU Configuration for Run/Wait and Full Stop Current Measurement

CPMU REGISTER

Bit settings/Conditions

CPMUAPICTL

APIEA=0, APIFE=1, APIE=0

CPMUAPITR

trimmed to >=10Khz

CPMUAPIRH/RL

set to $FFFF

Table A-11. Peripheral Configurations for Run & Wait Current Measurement

Peripheral Configuration
SCI continuously transmit data (0x55) at speed of 19200 baud
Sp configured to master mode, continuously transmit data
(0x55) at 1Mbit/s
PWM configured to toggle its pins at the rate of 40kHz
the peripheral is configured to operate at its maximum spec-
ADC ified frequency and to continuously convert voltages on all
input channels in sequence.
the module is enabled and the comparators are configured
DBG to trigger in outside range.The range covers all the code
executed by the core.
the peripheral is configured to output compare mode, pulse
TIM
accumulator and modulus counter enabled.
COP & RTI enabled
HSDRV 1 & 2 module is enabled but output driver disabled
LSDRV 1 &2 module is enabled but output driver disabled
BATS enabled
LINPHY connected to SCI and continuously transmit data (0x55) at

speed of 19200 baud

Table A-12. Run and Wait Current Characteristics

Conditions are: Vgyp=Vgypns=18V, Tp=105°C, see Table A-10 and Table A-9

Num | C Rating Symbol Min Typ Max Unit
1 P | Run Current Isupr 15 22 mA
2 P | Wait Current Isupw 10 15 mA
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C.3.2 ATD Analog Input Parasitics
Figure C-2. ATD Input Parasitics

VDDA

sampling time is 4 to 24 adc clock cycles of
lieakp < 0.5HA 0.25MHz to 8MHz -> 96p1s >= tsample >= 500ns

[ ]
L

C
920 < Ry < 9.9KQ top

(incl parasitics) —_— 3.7pF < S/H Cap < 6.2pF
@ lieakn < 0-51A (incl parasitics)

D

PADO-
PADS

Cbottom )
connected to low ohmic
supply during sampling

VSSA Ciop Potential just prior to sampling is either

a) ~ last converted channel potential or
b) ground level if S/H discharge feature is enabled.

Complete 10bit conversion takes between 19 and 41 adc clock cycles

Switch resistance depends on input voltage, corner ranges are shown.

Leakage current is guaranteed by specification.

Timax=130°C
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