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Welcome to E-XFL.COM

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"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Revision History

Release
Number Date Author Summary of Changes

00.01 17JAN02 Y.H. Cheng Initial Version

00.02 19FEB02 Y.H. Cheng
Modified SMRAM mapping to allow 1k byte 16-bit block mappable
to Vector Space. Update spec with review feedback.

00.03 26APR02 Y.H. Cheng
Modified Device pinout to separate D+ D- for high speed and low
speed operation. Remap Timer pins to Port R. Update BG
references.

00.04 16SEP02 Y.H. Cheng
Modified Device pinout per IP requirement
Add SCI
Update Interrupt information.

00.05 25SEP02 Y.H. Cheng
Change pin location for REF3V and VREGEN
minor update on module name references
remove references to pseudo stop and clock monitor

00.06 03JUN03 Y.H. Cheng

- Updated info for SMRAM3P5K2E in device memory map
- Updated EXTAL and XTAL supply rail information.
- Relocate SCI module base address from $70 to $C8
- Relocate ATA5HC module base address from $240 to $1C0
- Relocate PIM module base address from $80 to $240
- Relocate Interrupt Vectors
- Updated Phy evaluation pinout.
- Updated CFA00, CFA01 and CFA02 pin name to CFA0, CFA1 and
CFA2 respectively.
- Removed ESD and Latchup section in Electrical.
- Update Block Guide References
- Miscellaneous Typo mistakes.

00.07 11JUN03 Y.H. Cheng

- Update typo in interrupt vector table for Vector $C2
- Update typo in pin order of IOC[7:4] in signal properties table
- Specify run and wait IDDs in Electrical Section
- Specify stop IDD at room temperature in Electrical Section

00.08 13JUL03 Y.H. Cheng
- Change specification to include 64 pin option
- ROMCTL pin assigned to PJ2
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- Endpoint 0 IN, endpoint 0 OUT, endpoint 2 and endpoint 3 each has an independent 64 bytes
fixed endpoint buffer.

• ATA5 Host Controller Interface (ATA5HC)

– Support PIO mode 0 to 4

– Support Multi-word DMA mode 0 to 2

– Support UDMA mode 0 to 4 (Up to 60M Bytes/sec at UDMA mode 4)

– Sector data can be transferred to and from USB endpoint buffer without CPU intervention using
IQUE module

• Compact Flash Host Controller Interface (CFHC)

– Support Compact Flash memory and I/O mode access operations per CFA specification 1.4

– Sector data can be transferred to and from USB endpoint buffer without CPU intervention using
IQUE module

• Secure Digital and Multimedia Card Host Controller Interface (SDHC)

– Compatible with the MMC System Specification Version 3.0

– Compatible with the SD Memory Card Specification 1.0

– Sector data can be transferred to and from USB endpoint buffer without CPU intervention using
IQUE module

• Smartmedia Host Controller Interface (SMHC)

– Compatible with SmartMedia Specification 1.0

– Support SmartMedia with memory size of 4M Bytes to 128M Bytes

– Sector data can be transferred to and from USB endpoint buffer without CPU intervention using
IQUE module

• Memorystick Host Controller Interface (MSHC)1

– Compatible with Memory Stick Standard 1.3

– Sector data can be transferred to and from USB endpoint buffer without CPU intervention using
IQUE module

• Two Asynchronous External Interrupt pins

–  XIRQ

–  IRQ2

• 100-Pin LQFP package

– Up to 6 I/O pins with 5V only drive capability and 2 input only 5V pins.

– Up to 67 I/O pins with 3.3V/5V input and drive capability.

NOTES:
1. The Document for the Memory Stick Host Controller in the 912UF32 will be available to users who have obtained a formal

license of Memory Stick from Sony.   Memory Stick is a Sony technology.
2. IRQ is not available in 64 pin device.
21Freescale Semiconductor
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• 64-Pin LQFP package

– User selectable subset of modules available.

– Up to 6 I/O pins with 5V only drive capability and 1 input only 5V pin.

– Up to 35 I/O pins with 3.3V/5V input and drive capability.

• Operating frequency

– Maximum 60MHz equivalent to 30MHz CPU Bus Speed for single chip modes.

– 60MHz operation for IQUE module and storage interface modules attached to IQUE.

1.3  Modes of Operation

• Normal modes

– Normal Single-Chip Mode

– Normal Expanded Wide Mode

– Normal Expanded Narrow Mode

– Emulation Expanded Wide Mode

– Emulation Expanded Narrow Mode

• Special Operating Modes

– Special Single-Chip Mode with active Background Debug Mode

– Special Test Mode (Freescale use only)

– Special Peripheral Mode (Freescale use only)

• Each of the above modes of operation can be configured for two Low power sub-modes

– Stop Mode

– Wait Mode

• Secure operation, preventing the unauthorized read and write of the flash memory contents.
22 Freescale Semiconductor
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$0034 - $003F CRG_U (Clock and Reset Generator)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

$0034 Reserved
Read: 0 0 0 0 0 0 0 0
Write:

$0035 REFDV
Read: 0 0 0 0

REFDV3 REFDV2 REFDV1 REFDV0
Write:

$0036
CTFLG

Test Only
Read: TOUT7 TOUT6 TOUT5 TOUT4 TOUT3 TOUT2 TOUT1 TOUT0
Write:

$0037 CRGFLG
Read:

RTIF PORF
0

LOCKIF
LOCK 0 0 0

Write:

$0038 CRGINT
Read:

RTIE
0 0

LOCKIE
0 0 0 0

Write:

$0039 CLKSEL
Read:

PLLSEL
0

SYSWAI ROAWAI
0

CWAI RTIWAI COPWAI
Write:

$003A Reserved
Read: 0 0 0 0 0 0 0 0
Write:

$003B RTICTL
Read: 0

RTR6 RTR5 RTR4 RTR3 RTR2 RTR1 RTR0
Write:

$003C COPCTL
Read:

WCOP RSBCK
0 0 0

CR2 CR1 CR0
Write:

$003D
FORBYP
Test Only

Read:
RTIBYP COPBYP

0 0 0 0
FCM

0
Write:

$003E
CTCTL

Test Only
Read: TCTL7 TCTL6 TCTL5 TCTL4 TCLT3 TCTL2 TCTL1 TCTL0
Write:

$003F ARMCOP
Read: 0 0 0 0 0 0 0 0
Write: Bit 7 6 5 4 3 2 1 Bit 0

$0040 - $006F TIM (Timer 16-Bit 8 Channels)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

$0040 TIOS
Read:

IOS7 IOS6 IOS5 IOS4 IOS3 IOS2 IOS1 IOS0
Write:

$0041 CFORC
Read: 0 0 0 0 0 0 0 0
Write: FOC7 FOC6 FOC5 FOC4 FOC3 FOC2 FOC1 FOC0

$0042 OC7M
Read:

OC7M7 OC7M6 OC7M5 OC7M4 OC7M3 OC7M2 OC7M1 OC7M0
Write:

$0043 OC7D
Read:

OC7D7 OC7D6 OC7D5 OC7D4 OC7D3 OC7D2 OC7D1 OC7D0
Write:

$0044 TCNT (hi)
Read: Bit 15 14 13 12 11 10 9 Bit 8
Write:

$0045 TCNT (lo)
Read: Bit 7 6 5 4 3 2 1 Bit 0
Write:

$0046 TSCR1
Read:

TEN TSWAI TSFRZ TFFCA
0 0 0 0

Write:

$0047 TTOV
Read:

TOV7 TOV6 TOV5 TOV4 TOV3 TOV2 TOV1 TOV0
Write:

$0048 TCTL1
Read:

OM7 OL7 OM6 OL6 OM5 OL5 OM4 OL4
Write:

$0049 TCTL2
Read:

OM3 OL3 OM2 OL2 OM1 OL1 OM0 OL0
Write:
29Freescale Semiconductor
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$0271 PTIS
Read: PTIS7 PTIS6 PTIS5 PTIS4 PTIS3 PTIS2 PTIS1 PTIS0
Write:

$0272 DDRS
Read:

DDRS7 DDRS7 DDRS5 DDRS4 DDRS3 DDRS2 DDRS1 DDRS0
Write:

$0273 RDRS
Read:

RDRS7 RDRS6 RDRS5 RDRS4 RDRS3 RDRS2 RDRS1 RDRS0
Write:

$0274 PERS
Read:

PERS7 PERS6 PERS5 PERS4 PERS3 PERS2 PERS1 PERS0
Write:

$0275 PPSS
Read:

PPSS7 PPSS6 PPSS5 PPSS4 PPSS3 PPSS2 PPSS1 PPSS0
Write:

$0276 -
$0277

Reserved
Read: 0 0 0 0 0 0 0 0
Write:

$0278 PTU
Read: 0 0

PTU5 PTU4 PTU3 PTU2 PTU1 PTU0
Write:

$0279 PTIU
Read: 0 0 PTIU5 PTIU4 PTIU3 PTIU2 PTIU1 PTIU0
Write:

$027A DDRU
Read: 0 0

DDRU5 DDRU4 DDRU3 DDRU2 DDRU1 DDRU0
Write:

$027B RDRU
Read: 0 0

RDRU5 RDRU4 RDRU3 RDRU2 RDRU1 RDRU0
Write:

$027C PERU
Read: 0 0

PERU5 PERU4 PERU3 PERU2 PERU1 PERU0
Write:

$027D PPSU
Read: 0 0

PPSU5 PPSU4 PPSU3 PPSU2 PPSU1 PPSU0
Write:

$027E -
$027F

Reserved
Read: 0 0 0 0 0 0 0 0
Write:

$0280 - $029F CFHC (Compact Flash Host Controller)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

$0280 CFISR (hi)
Read: 0 0 0 0 0 0 VCC CWAIT
Write:

$0281 CFISR (lo)
Read: INPACK VS RDY IOIS16 CD2 CD1 SPKRB CHG
Write:

$0282 CFCCR (hi)
Read: 0 0 0 0 0 0 0 0
Write:

$0283 CFCCR (lo)
Read: 0 0 0 0

CE2B CE1B REGB COM
Write:

$0284 CFSCR1 (hi)
Read:

CFE CFOE CRST DISINC CFSWAI IEDGE WERRIE TERRIE
Write:

$0285 CFSCR1 (lo)
Read:

CFRFIE CFTEIE OOIE CIE VSIE RDYIE CHGIE CDIE
Write:

$0286 CFSCR2 (hi)
Read:

CA10E CA9E CA8E CA7E CA6E CA5E CA4E
0

Write:

$0287 CFSCR2 (lo)
Read: 0 0

TPS5-TPS0
Write:

$0288 CFCR (hi)
Read: 0 0 0 0 0 0 0 0
Write:

$0240 - $027F PIM (Port Integration Module PIM_9UF32)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
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$0289 CFCR (lo)
Read:

HIS
BSY 0 TQ RQ

STOP
0

RWB
Write: INVOKE

$028A CFBBAR (hi)
Read: 0 0 0 0 0

BBA10-BBA8
Write:

$028B CFBBAR (lo)
Read:

BBA7-BBA0
Write:

$028C CFBSR (hi)
Read: 0 0 0 0 0 0 0 0
Write: BS8

$028D CFBSR (lo)
Read: 0 0 0 0 0 0 0 0
Write: BS7 BS6 BS5 BS4 BS3 BS2 BS1 BS0

$028E CFPMR (hi)
Read: 0 0 0 0 0 0 0 0
Write:

$028F CFPMR (lo)
Read: 0 0 0 0 0 0

CPE CVS
Write:

$0290 CFDR (hi)
Read: RD15-RD8
Write: TD15-TD8

$0291 CFDR (lo)
Read: RD7-RD0
Write: TD7-TD0

$0292 CFIFR (hi)
Read: 0 0 0 0 0 0 WERRIF TERRIF
Write:

$0293 CFIFR (lo)
Read: CFRFIF CFTEIF OOIF CIF VSIF RDYIF CHGIF CDIF
Write: 0

$0294 -
$029F

Reserved
Read: 0 0 0 0 0 0 0 0
Write:

$02A0 - $02AF MSHC (Memory Stick Host Controller)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

$02A0 MSCMD (hi)
Read:

PID
0 0

DATASIZE9-8
Write:

$02A1 MSCMD (lo)
Read:

DATASIZE7-0
Write:

$02A2 MSC0
Read:

RST PWS SIEN MSCE NOCRC BSYCNT
Write:

$02A3 MSS0
Read: 0 0 0 0 RBE RBF TBE TBF
Write:

$02A4 MSTDATA (hi)
Read: 0 0 0 0 0 0 0 0
Write: TX DATA BUFFER 15-8

$02A5 MSTDATA (lo)
Read: 0 0 0 0 0 0 0 0
Write: TX DATA BUFFER 7-0

$02A6 MSRDATA (hi)
Read: RX DATA BUFFER 15-8
Write: 0 0 0 0 0 0 0 0

$02A7 MSRDATA (lo)
Read: RX DATA BUFFER 7-0
Write: 0 0 0 0 0 0 0 0

$02A8 MSIC
Read:

INTE DTRQIE DTCMPIE FAEEN
0 0 0 0

Write:

$02A9 MSIS
Read: RDY SIF DTRQ DTCMP 0 FAE CRCE TOE
Write:

$0280 - $029F CFHC (Compact Flash Host Controller)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
41Freescale Semiconductor
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$02C4
SDCLKCON

(hi)
Read: 0 0 0 0 0 0 0 0
Write:

$02C5
SDCLKCON

(lo)
Read: 0 0 0 0

SCLKEN CLKRATE
Write:

$02C6
SDCMDATCO

N (hi)
Read: 0 0 0 0 0

NOBEN WBUS
0

Write:

$02C7
SDCMDATCO

N (lo)
Read:

INIT BUSY MBLK SBMOD WRD DATAEN RSPNO
Write:

$02C8 SDRTOUT (hi)
Read: 0 0 0 0 0 0 0 0
Write:

$02C9 SDRTOUT (lo)
Read: 0

RSP_TO
Write:

$02CA
SDRDTOUT

(hi)
Read:

RD_TO 15-8
Write:

$02CB
SDRDTOUT

(lo)
Read:

RD_TO 7-0
Write:

$02CC SDBLKLN (hi)
Read: 0 0 0 0 0 0

BLEN9 BLEN8
Write:

$02CD SDBLKLN (lo)
Read:

BLEN 7-0
Write:

$02CE SDNOBLK (hi)
Read:

NOB 15-8
Write:

$02CF SDNOBLK (lo)
Read:

NOB 7-0
Write:

$02D0
SDINTREN

(hi)
Read: 0 0 0 0 0 0 0 0
Write:

$02D1
SDINTREN

(lo)
Read: 0 0

CDIE ECRIE WRDNIE DTDNIE CRCIE TOIE
Write:

$02D2
SDCMDNO

(hi)
Read: 0 0 0 0 0 0 0 0
Write:

$02D3
SDCMDNO

(lo)
Read: 0 0

CMDNO
Write:

$02D4 SDARGH (hi)
Read:

HARG 15-8
Write:

$02D5 SDARGH (lo)
Read:

HARG 7-0
Write:

$02D6 SDARGL (hi)
Read:

LARG 15-8
Write:

$02D7 SDARGL (lo)
Read:

LARG 7-0
Write:

$02D8 SDRSP (hi)
Read: CRSP 15-8
Write:

$02D9 SDRSP (lo)
Read: CRSP 7-0
Write:

$02DA SDATA (hi)
Read:

SDAT 15-8
Write:

$02DB SDATA (lo)
Read:

SDAT 7-0
Write:

$02DC -
$02DF

Reserved
Read: 0 0 0 0 0 0 0 0
Write:

$02C0 - $02DF SDHC (Secure Digital Host Controller)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
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1.6  Part ID Assignments

The part ID is located in two 8-bit registers PARTIDH and PARTIDL (addresses $001A and $001B after
reset). The read-only value is a unique part ID for each revision of the chip. Table 1-2 shows the assigned
part ID number.

The device memory sizes are located in two 8-bit registers MEMSIZ0 and MEMSIZ1 (addresses $001C
and $001D after reset). Table 1-3 shows the read-only values of these registers. Refer to section Module
Mapping and Control (MMC) of HCS12 Core Guide for further details.

$0340 -
$037F

Reserved
Read: 0 0 0 0 0 0 0 0
Write:

$0380 -
$03BF

UEPLB0
Read:

Endpoint Local Buffer
Write:

$03C0 -
$03FF

UEPLB1
Read:

Endpoint Local Buffer
Write:

Table 1-2 Assigned Part ID Numbers

Device Mask Set Number Part ID1

NOTES:
1. The coding is as follows:
Bit 15-12: Major family identifier
Bit 11-8: Minor family identifier
Bit 7-4: Major mask set revision number including FAB transfers
Bit 3-0: Minor - non full - mask set revision

MC9S12UF32 0L24N $6300

MC9S12UF32 1L79R $6300

MC9S12UF32 0L47S $6310

MC9S12UF32 1L47S $6311

Table 1-3 Memory size registers

Register name Value

MEMSIZ0 $12

MEMSIZ1 $80

$0300 - $03FF USB20D6E2F (Universal Serial Bus 2.0 Device Controller)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
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Section 2  Signal Description

The 9S12UF32 has two package options, the first one is a full featured 100-pin package and the second
one in a low cost 64-pin package.

In the 100-pin option, three primary software selectable configurations are available for different end
applications.

• USB 2.0 to ATA and CF bridge

• USB 2.0 to ATA, SM, SD (MMC) and MS bridge

• USB 2.0 to CF, SM, SD (MMC) and MS bridge

Below table shows a summary of how the above configurations can be selected.

In the 64-pin option, four primary software selectable configurations are available for different end
applications.

• USB 2.0 to ATA bridge with optional SDHC support

• USB 2.0 to SM, SD (MMC) and MS bridge

Table 2-1 Configuration selection in 100-pin option

Configuration ATA and CF bridge ATA, SM, SD and MS
bridge CF, SM, SD and MS bridge

MODRR $10 $00 $00

Recommended IO
supply voltage

VDDX = 3.3V
VDD3X = 3.3V

VDDX = 3.3V
VDD3X = 3.3V

VDDX = 5.0V/3.3V
VDD3X = 3.3V

Modules that can
be enabled

ATA5HC, CFHC
ATA5HC, SMHC, SDHC and

MSHC
CFHC, SMHC, SDHC,

MSHC

Modules that must
not be enabled

SMHC, SDHC, MSHC CFHC ATA5HC

Other Supporting
Modules that can

be enabled
SCI, TIM SCI, TIM SCI, TIM

Specific Notes

When TIMER is enabled,
timer channel pins IOC[7:4]
will be available on PR[7:4]
if CA10E, CA9E, CA8E and
CA7E in CFSCR2 of CFHC
are set to 0.

When SCI is enabled, SCI
module pins TXD and RXD
will be available on PR[3:2]
if CA6E and CA5E in
CFSCR2 of CFHC are set to
0.

None

When TIMER is enabled,
timer channel pins IOC[7:4]
will be available on PR[7:4]
if CA10E, CA9E, CA8E and
CA7E in CFSCR2 of CFHC
are set to 0.

When SCI is enabled, SCI
module pins TXD and RXD
will be available on PR[3:2]
if CA6E and CA5E in
CFSCR2 of CFHC are set
to 0.

General Notes
If the pins are associated with a module which is not enabled, those pins can be served

as general purpose I/O at the voltage of the corresponding power supply rail.
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PQ4 SDAT4 CFA4 ATADMACK IOC4 VDD3X
PERQ/
PPSQ

Disabled

Port Q I/O Pins; SMHC Data
line; CFHC address line;
ATA5HC DMACK signal; Timer
Channel

PQ3 SDAT3 CFIORD ATAIORD — VDD3X
PERQ/
PPSQ

Disabled
Port Q I/O Pins; SMHC Data line,
CFHC CFIORD signal; ATA5HC
ATAIORD signal

PQ2 SDAT2 CFA2 ATADA2 — VDD3X
PERQ/
PPSQ

Disabled
Port Q I/O Pins; SMHC Data
line; CFHC Address signal; ATA
Address signal

PQ1 SDAT1 CFA1 ATADA1 — VDD3X
PERQ/
PPSQ

Disabled
Port Q I/O Pins; SMHC Data
line; CFHC Address signal; ATA
Address signal

PQ0 SDAT0 CFA0 ATADA0 — VDD3X
PERQ/
PPSQ

Disabled
Port Q I/O Pins; SMHC Data
line; CFHC Address signal; ATA
Address signal

PS7 MSSDIO
CFRDY/

IREQ
ATAINTQ — VDDX

PERS/
PPSS

Disabled
Port S I/O Pin; CFHC RDYIREQ
signal; ATA INTQ signal; MSHC
serial data I/O.

PS6 MSSCLK CFWE ATADMARQ — VDDX
PERS/
PPSS

Disabled
Port S I/O Pin; CFHC WE signal;
ATA DMARQ signal; MSHC
serial clock.

PS5 TXD — — — VDDX
PERS/
PPSS

Disabled Port S I/O Pin; SCI TXD.

PS4 RXD — — — VDDX
PERS/
PPSS

Disabled Port S I/O Pin; SCI RXD.

PT1 SWE CFOE SDDATA3 IOC1 VDD3X
PERT/
PPST

Disabled
Port T I/O Pins; SMHC SWE
signal; CFHC CFOE signal;
SDHC data; Timer channel;

PT0 SRE CFREG SDDATA0 IOC0 VDD3X
PERT/
PPST

Disabled
Port T I/O Pins; SMHC SRE
signal; CFHC CFREG signal;
SDHC data; Timer channel;

PU0 SCD CFWAIT ATAIORDY — VDDX
PERU/
PPSU

Disabled
Port U I/O Pins; CFHC WAIT
signal; ATA IORDY signal; SMHC
SCD signal.

NOTES:
1. This pin must be tied to VSS in Application
2. PJ2 is used as the ROMCTL signal during reset.

Pin Name
Function

1

Pin Name
Function

2

Pin Name
Function

3

Pin Name
Function

4

Pin Name
Function

5

Supply
Rail

Internal Pull
Resistor

Description
CTRL Reset

State
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2.4.37  PP1 / SCD / ACFD9 / AATAD9— Port P I/O Pin 1

PP1 are general purpose input or output pin. When enabled in the SMHC module, the PP1 pin becomes
the card detect pin, SCD. When the SMHC is not enabled, it can be configured in the PIM module to
become the alternate data pins for CFHC or ATA5HC in place of PA1. While in reset and immediately out
of reset PP1 pin is configured as a high impedance input pin. Consult the Port Integration Module (PIM)
PIM_9UF32 Block Guide, the CFHC Block Guide, the ATA5HC Block Guide and the MSHC Block
Guide for information about pin configurations.

2.4.38  PP0 / SBSY / ACFD8 / AATAD8— Port P I/O Pin 0

PP0 are general purpose input or output pin. When enabled in the SMHC module, the PP0 pin becomes
the busy pin, SBSY. When the SMHC is not enabled, it can be configured in the PIM module to become
the alternate data pins for CFHC or ATA5HC in place of PA0. While in reset and immediately out of reset
PP0 pin is configured as a high impedance input pin. Consult the Port Integration Module (PIM)
PIM_9UF32 Block Guide, the CFHC Block Guide, the ATA5HC Block Guide and the MSHC Block
Guide for information about pin configurations.

2.4.39  PQ[7:0] / SDAT[7:0] / ACFD[7:0] / AATAD[7:0]— Port Q I/O Pins [7:0]

PQ[7:0] are general purpose input or output pins. When enabled in the SMHC module, the PQ[7:0] pins
become the Smartmedia Data pins, SDAT[7:0]. When the SMHC is not enabled, it can be configured in
the PIM module to become the alternate data pins for CFHC or ATA5HC in place of PB[7:0]. While in
reset and immediately out of reset PQ[7:0] pins are configured as high impedance input pins. Consult the
Port Integration Module (PIM) PIM_9UF32 Block Guide, the CFHC Block Guide, the ATA5HC Block
Guide and the MSHC Block Guide for information about pin configurations.

2.4.40  PR[1:0] / CFA[4:3] — Port R I/O Pins [1:0]

PR[1:0] are general purpose input or output pins. When enabled in the CFHC module, the PR[1:0] pins
become the Compact Flash address pins, CFA[4:3]. Individual port pins can be configured as either CF
address or general purpose I/O pins in CFHC module. While in reset and immediately out of reset PR[1:0]
pins are configured as high impedance input pins. Consult the Port Integration Module (PIM) PIM_9UF32
Block Guide and the CFHC Block Guide for information about pin configurations.

2.4.41  PR[2] / CFA[5] / RXD — Port R I/O Pins [2]

PR[2] is general purpose input or output pin. When enabled in the CFHC module, the PR[2] pin becomes
the Compact Flash address pin, CFA[5]. This port pin can be configured as either CF address or general
purpose I/O pin in CFHC module. When the CFHC module is not enabled or this pin is released, it can
also be configured as the RXD pin when the SCI module is enabled. While in reset and immediately out
of reset PR[2] pin is configured as high impedance input pin. Consult the Serial Communication Interface
(SCI), the Port Integration Module (PIM) PIM_9UF32 Block Guide and the CFHC Block Guide for
information about pin configurations.
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Integration Module (PIM) PIM_9UF32 Block Guide, the CFHC Block Guide, the ATA5HC Block Guide
and the SMHC Block Guide for information about pin configurations.

2.5.24  PJ1 / ATACS0 / SCLE / CFCE1 - Port J I/O Pin 1

PJ1 is a general purpose input or output pin. This pin can be used as CFCE1 of CFHC module, ATACS0
of ATA5HC module or SCLE of SMHC module. Refer to Table 2-2 for module routing information.
While in reset and immediately out of reset the PJ1 pin is configured as a high impedance input pin.
Consult the Port Integration Module (PIM) PIM_9UF32 Block Guide, the CFHC Block Guide, the
ATA5HC Block Guide and the SMHC Block Guide for information about pin configurations.

2.5.25  PJ0 / ATAIOWR / SALE / CFIOWR - Port J I/O Pin 0

PJ0 is a general purpose input or output pin. This pin can be used as CFIOWR of CFHC module,
ATAIOWR of ATA5HC module or SALE of SMHC module. Refer to Table 2-2 for module routing
information. While in reset and immediately out of reset the PJ0 pin is configured as a high impedance
input pin. Consult the Port Integration Module (PIM) PIM_9UF32 Block Guide, the CFHC Block Guide,
the ATA5HC Block Guide and the SMHC Block Guide for information about pin configurations.

2.5.26  PM4 / IOC3 / SDDATA2 / SBSY / CFIOIS16 — Port M I/O Pin 4

PM4 is a general purpose input or output pin. This pin can be used as SDDATA2 of the SDHC module,
CFIOIS16 of CFHC module, IOC3 of TIM_16B8C module or SBSY of SMHC module. Refer to Table
2-2 for module routing information. While in reset and immediately out of reset the PM4 pin is configured
as a high impedance input pin. Consult the Port Integration Module (PIM) PIM_9UF32 Block Guide, the
CFHC Block Guide, the TIM_16B8C Block Guide and the SMHC Block Guide for information about pin
configurations.

2.5.27  PM3 / IOC2 / SDDATA1 / SCE / CFINPACK — Port M I/O Pin 3

PM3 is a general purpose input or output pin. This pin can be used as SDDATA1 of the SDHC module,
IOC2 of TIM_16B8C module, CFINPACK of CFHC module or SCE of SMHC module. Refer to Table
2-2 for module routing information. While in reset and immediately out of reset the PM3 pin is configured
as a high impedance input pin. Consult the Port Integration Module (PIM) PIM_9UF32 Block Guide, the
CFHC Block Guide, the TIM_16B8C Block Guide and the SMHC Block Guide for information about pin
configurations.

2.5.28  PQ7 / SDAT7 / CFA7 / IOC7 — Port Q I/O Pins 7

PQ4 is a general purpose input or output pin. This pin can be used as IOC7 of TIM_16B8 module, CFA7
of CFHC module or SDAT7 of SMHC module. Refer to Table 2-2 for module routing information. While
in reset and immediately out of reset PQ7 pin is configured as high impedance input. Consult the Port
Integration Module (PIM) PIM_9UF32 Block Guide, the CFHC Block Guide, the TIM_16B8C Block
Guide and the SMHC Block Guide for information about pin configurations.
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2.5.29  PQ6 / SDAT6 / CFA6 / SDCLK / IOC6 — Port Q I/O Pins 6

PQ4 is a general purpose input or output pin. This pin can be used as IOC6 of TIM_16B8 module, SDCLK
of SDHC module, CFA6 of CFHC module or SDAT6 of SMHC module. Refer to Table 2-2 for module
routing information. While in reset and immediately out of reset PQ6 pin is configured as high impedance
input. Consult the Port Integration Module (PIM) PIM_9UF32 Block Guide, the CFHC Block Guide, the
TIM_16B8C Block Guide, the SDHC Block Guide and the SMHC Block Guide for information about pin
configurations.

2.5.30  PQ5 / SDAT5 / CFA5 / SDCMD / IOC5 — Port Q I/O Pins 5

PQ4 is a general purpose input or output pin. This pin can be used as IOC5 of TIM_16B8 module, SDCMD
of SDHC module, CFA5 of CFHC module or SDAT5 of SMHC module. Refer to Table 2-2 for module
routing information. While in reset and immediately out of reset PQ5 pin is configured as high impedance
input. Consult the Port Integration Module (PIM) PIM_9UF32 Block Guide, the CFHC Block Guide, the
TIM_16B8C Block Guide, the SDHC Block Guide and the SMHC Block Guide for information about pin
configurations.

2.5.31  PQ4 / SDAT4 / CFA4 / ATADMACK / IOC4 — Port Q I/O Pins 4

PQ4 is a general purpose input or output pin. This pin can be used as IOC4 of TIM_16B8 module,
ATADMACK of ATA5HC module, CFA4 of CFHC module or SDAT4 of SMHC module. Refer to Table
2-2 for module routing information. While in reset and immediately out of reset PQ4 pin is configured as
high impedance input. Consult the Port Integration Module (PIM) PIM_9UF32 Block Guide, the CFHC
Block Guide, the TIM_16B8C Block Guide, the ATA5HC Block Guide and the SMHC Block Guide for
information about pin configurations.

2.5.32  PQ3 / SDAT3 / CFIORD / ATAIORD — Port Q I/O Pins 3

PQ3 is a general purpose input or output pin. This pin can be used as ATAIORD of ATA5HC module,
CFIORD of CFHC module or SDAT3 of SMHC module. Refer to Table 2-2 for module routing
information. While in reset and immediately out of reset PQ3 pin is configured as high impedance input.
Consult the Port Integration Module (PIM) PIM_9UF32 Block Guide, the CFHC Block Guide, the
ATA5HC Block Guide and the SMHC Block Guide for information about pin configurations.

2.5.33  PQ[2:0] / SDAT[2:0] / CFA[2:0] / ATADA[2:0]— Port Q I/O Pins [2:0]

PQ[2:0] are general purpose input or output pins. This pin can be used as ATADA[2:0] of ATA5HC
module, CFA[2:0] of CFHC module or SDAT[2:0] of SMHC module. Refer to Table 2-2 for module
routing information. While in reset and immediately out of reset PQ[2:0] pins are configured as high
impedance input pins. Consult the Port Integration Module (PIM) PIM_9UF32 Block Guide, the CFHC
Block Guide, the ATA5HC Block Guide and the SMHC Block Guide for information about pin
configurations.
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Integration Module (PIM) PIM_9UF32 Block Guide and the TIM_16B8C Block Guide for information
about pin configurations.

2.5.40  PU0 / CFWAIT / ATAIORDY / SCD — Port U I/O Pin 0

PU0 is a general purpose input or output pin. This pin can be used as CFWAIT of CFHC module,
ATAIORDY of ATA5HC module or SCD of SMHC module. Refer to Table 2-2 for module routing
information. While in reset and immediately out of reset the PU0 pin is configured as a high impedance
input pin. Consult the Port Integration Module (PIM) PIM_9UF32 Block Guide, the CFHC Block Guide
and the ATA5HC Block Guide for information about pin configurations.

2.6  Power Supply Pins

MC9S12UF32 power and ground pins are described below.

Table 2-5  MC9S12UF32 Power and Ground Connection Summary

NOTE: All VSS pins must be connected together in the application. Because fast signal
transitions place high, short-duration current demands on the power supply, use
bypass capacitors with high-frequency characteristics and place them as close to
the MCU as possible. Bypass requirements depend on MCU pin load.

2.6.1  VDDR, VSSR - Power & Ground Pins for I/O Drivers & for Internal
Voltage Regulator

External power and ground for I/O drivers of Port E, PWROFF3V, PWROFF5V, BKGD, TEST, RESET,
VREGEN, and REG3V. Also input to the internal voltage regulator.

Mnemonic Nominal
Voltage Description

VDDR 5.0V External power and ground, supply to internal voltage regulator and
supply to pin drivers for Port E, PWROFF3V, PWROFF5V, REF3V,
VREGEN, BKDG and RESET.VSSR 0 V

VDD 2.5V Internal digital core power generated by internal regulator.

VDDX 3.3/5.0 V External power and ground, supply to pin drivers for Ports A, B, R, S
and U.VSSX 0 V

VDD3X 3.3/5.0 V External power and ground, supply to pin drivers for Port J, M, P, Q and
T.VSS3X 0 V

VDDA 3.3V

Internal power and ground for USB PHY generated by internal regulator.VSSA 0V

VSSA1 0V
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2.6.2  VDD - Core Power Pin

This 2.5v supply is derived from the internal voltage regulator. There is no static load on this pin allowed.
The internal voltage regulator is turned off if VREGEN is tied to ground. In that case, VDD must be
supplied externally with 2.5v.

NOTE: No load allowed except for bypass capacitors.

2.6.3  VDDX, VSSX - Power & Ground Pins for I/O Drivers

External power and ground for I/O drivers of Ports B, A, U, S and R.

2.6.4  VDD3X, VSS3X - Power & Ground Pins for I/O Drivers

External power and ground for I/O drivers of Ports Q, P, M, J and T.

2.6.5  VDDA, VSSA, VSSA1 - USB PHY Power Pins

VDDA is 3.3v output for connecting USB pull-up resistor (RPU).

NOTE: No load allowed except for bypass capacitors and RPU.

VSSA and VSSA1 are ground of USB PHY, which generates the 480bps USB signals. VSSA should also
be used for ground of Pierce oscillator crystal.
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A device will be defined as a failure if after exposure to ESD pulses, the device no longer meets the device
specification. Complete DC parametric and functional testing is performed per the applicable device
specification at room temperature followed by hot temperature unless specified otherwise in the device
specification.

A.1.7  Operating Conditions

This chapter describes the operating conditions of the device. Unless otherwise noted those conditions
apply to all the following data.

Table A-2  ESD and Latch-up Test Conditions

Model Description Symbol Value Unit

Human Body

Series Resistance R1 1500 Ohm

Storage Capacitance C 100 pF

Number of Pulse per pin
positive
negative

-
-
1
1

Machine

Series Resistance R1 0 Ohm

Storage Capacitance C 200 pF

Number of Pulse per pin
positive
negative

-
-
1
1

Latch-up
Minimum input voltage limit -2.5 V

Maximum input voltage limit 7.5 V

Table A-3  ESD and Latch-Up Protection Characteristics

Num C Rating Symbol Min Max Unit

1 C Human Body Model (HBM) VHBM 2000 - V

2 C Machine Model (MM) VMM 200 - V

3 C
Latch-up Current at TA = 70°C
positive
negative

ILAT +100
-100

- mA
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NOTE: Instead of specifying ambient temperature all parameters are specified for the more
meaningful silicon junction temperature. For power dissipation calculations refer
to Section A.1.8 Power Dissipation and Thermal Characteristics.

A.1.8  Power Dissipation and Thermal Characteristics

Power dissipation and thermal characteristics are closely related. The user must assure that the maximum
operating junction temperature is not exceeded. The average chip-junction temperature (TJ) in °C can be
obtained from:

The total power dissipation can be calculated from:

Table A-4  Operating Conditions

Rating Symbol Min Typ Max Unit

Regulator Supply Voltage VDDR 4.25 5.0 5.5 V

VDDX Supply Voltage VDDX 3.0 5.0 5.5 V

VDD3X Supply Voltage VDD3x 3.0 3.3 5.51

NOTES:
1. REF3V regulator channel cannot be used when VDD3X is not supplied by the regulated supply controlled by

REF3V.

V

Digital Logic Supply Voltage2

2. The device contains an internal voltage regulator to generate the logic and USB PHY supply out of the VDDR.
The absolute maximum ratings apply when this regulator is disabled and the device is powered from an external
source.

VDD 2.25 2.5 2.75 V

USB PHY Supply Voltage 2 VDDA 3.0 3.3 3.6 V

Voltage Difference VSSX to VSSR and VSSA ∆VSSX -0.1 0 0.1 V

Bus Frequency fbus 0.5 - 30 MHz

Operating Junction Temperature Range T
J 0 - 105 °C

TJ TA PD ΘJA•( )+=

TJ Junction Temperature, [°C ]=

TA Ambient Temperature, [°C ]=

PD Total Chip Power Dissipation, [W]=

ΘJA Package Thermal Resistance, [°C/W]=

PD PINT PIO+=

PINT Chip Internal Power Dissipation, [W]=
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Table A-7  3.3V I/O Characteristics

Conditions are shown in Table A-4 unless otherwise noted

Num C Rating Symbol Min Typ Max Unit

1
P Input High Voltage1

NOTES:
1. VDD3 refers to 3.3v supply voltage (VDDX, VDD3X).

V
IH 0.65*VDD3 - - V

T Input High Voltage1 V
IH - - VDD3 + 0.3 V

2
P Input Low Voltage1 V

IL - - 0.35*VDD3 V

T Input Low Voltage1 V
IL VSS3 - 0.3 - - V

3 C Input Hysteresis V
HYS 250 mV

4 P
Input Leakage Current (pins in high ohmic input

mode)2  V
in

= V
DD3

or V
SS3

I
in –2.5 - 2.5 µA

5 P

Output High Voltage (pins in output mode)1

Partial Drive IOH = –0.75 mA

Full Drive IOH = – 4.5 mA

V
OH VDD3 – 0.4 - - V

6 P

Output Low Voltage (pins in output mode)
Partial Drive IOL = +0.9 mA

Full Drive IOL = +5.5 mA

V
OL - - 0.4 V

7 P
Internal Pull Up Device Current,PM0, PM[4-2],
PJ[2-0], PU[1-0], PS2 and PS[7-6], tested at V

IL
Max. IPUL - -  –60 µA

8 P
Internal Pull Up Device Current,PM0, PM[4-2],
PJ[2-0], PU[1-0], PS2 and PS[7-6], tested at V

IH
 Min. IPUH -6 - - µA

9 P
Internal Pull Down Device Current,PQ[0-7], PP1,
PP[5-3], PM0, PM[5-2], PJ[2-0], PU[1-0], PS2 and
PS[7-6]. tested at V

IH
 Min.

IPDH - - 60 µA

10 P
Internal Pull Down Device Current,PQ[0-7], PP1,
PP[5-3], PM0, PM[5-2], PJ[2-0], PU[1-0], PS2 and
PS[7-6], tested at V

IL
 Max.

IPDL 6 - - µA

11 P
Internal Pull Up Device Resistance for PM0, PM[4-2],
PJ[2-0], PU[1-0], PS2 and PS[7-6].

IPUA 12 15 18 kΩ

12 P
Internal Pull Down Device Resistance for PM0,
PM[4-2], PU[1-0], PS2 and PS[7-6].

IPDA 14 18 22 kΩ

13 P
Internal Pull Down Device Resistance for PQ[0-7],
PP1, PP[5-3], PJ[2-0]

IPDB 80 100 120 kΩ

14 P Internal Pull Down Device Resistance for PM5 IPDC 56 70 84 kΩ

15 D Input Capacitance Cin 6 - pF

16 T
Injection current3

Single Pin limit
Total Device Limit. Sum of all injected currents

IICS
IICP

-2.5
-25

- 2.5
25

mA
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Table A-15   Expanded Bus Timing Characteristics

Conditions are shown in Table A-4 unless otherwise noted, CLOAD = 50pF

Num C Rating Symbol Min Typ Max Unit

1 P Frequency of operation (E-clock) fo 0 30.0 MHz

2 P Cycle time tcyc 33 ns

3 D Pulse width, E low PWEL 16 ns

4 D Pulse width, E high1 PWEH 16 ns

5 D Address delay time tAD 5 ns

6 D Address valid time to E rise (PWEL–tAD) tAV 11 ns

7 D Muxed address hold time tMAH 2 ns

8 D Address hold to data valid tAHDS 7 ns

9 D Data hold to address tDHA 2 ns

10 D Read data setup time tDSR 13 ns

11 D Read data hold time tDHR 0 ns

12 D Write data delay time tDDW 7 ns

13 D Write data hold time tDHW 2 ns

14 D Write data setup time(1) (PWEH–tDDW) tDSW 12 ns

15 D Address access time(1) (tcyc–tAD–tDSR) tACCA 15 ns

16 D E high access time(1) (PWEH–tDSR) tACCE 3 ns

17 D Read/write delay time tRWD 4 ns

18 D Read/write valid time to E rise (PWEL–tRWD) tRWV 12 ns

29 D Read/write hold time tRWH 2 ns

20 D Low strobe delay time tLSD 4 ns

21 D Low strobe valid time to E rise (PWEL–tLSD) tLSV 12 ns

22 D Low strobe hold time tLSH 2 ns

23 D NOACC strobe delay time tNOD 4 ns

24 D NOACC valid time to E rise (PWEL–tNOD) tNOV 12 ns

25 D NOACC hold time tNOH 2 ns

26 D IPIPO[1:0] delay time tP0D 2 4 ns

27 D IPIPO[1:0] valid time to E rise (PWEL–tP0D) tP0V 11 ns

28 D IPIPO[1:0] delay time(1) (PWEH-tP1V) tP1D 2 25 ns

29 D IPIPO[1:0] valid time to E fall tP1V 11 ns

NOTES:
1. Affected by clock stretch: add N x tcyc where N=0,1,2 or 3, depending on the number of clock stretches.
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