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Chapter 1
MC9S12E128 Device Overview (MC9S12E128DGV1)

1.1 Introduction

The MC9S12E128 is a 112/80/64 pin low cost general purpose MCU comprised of standard on-chip
peripherals including a 16-bit central processing unit (HCS12 CPU), up to 128K bytes of Flash EEPROM,
up to 8K bytes of RAM, three asynchronous serial communications interface modules (SCI), a serial
peripheral interface (SPI), an Inter-IC Bus (IIC), three 4-channel 16-bit timer modules (TIM), a 6-channel
15-bit Pulse Modulator with Fault protection module (PMF), a 6-channel 8-bit Pulse Width Modulator
(PWM), a 16-channel 10-bit analog-to-digital converter (ADC), and two 1-channel 8-bit digital-to-analog
converters (DAC). The MC9S12E128 has full 16-bit data paths throughout. The inclusion of a PLL circuit
allows power consumption and performance to be adjusted to suit operational requirements. In addition to
the I/O ports available on each module, 16 dedicated I/O port bits are available with Wake-Up capability
from STOP or WAIT mode. Furthermore, an on chip bandgap based voltage regulator (VREG) generates
the internal digital supply voltage of 2.5V (VDD) from a 3.135V to 5.5V external supply range.

1.1.1 Features

* 16-bit HCS12 CORE
— HCS12 CPU
— 1. Upward compatible with M68HC11 instruction set

i1. Interrupt stacking and programmer’s model identical to M68HC11

iii. Instruction queue
— 1iv. Enhanced indexed addressing

— Module Mapping Control (MMC)

— Interrupt control (INT)

— Background Debug Module (BDM)

— Debugger (DBG12) including breakpoints and change-of-flow trace buffer

— Multiplexed External Bus Interface (MEBI)
*  Wake-Up interrupt inputs

— Up to 16 port bits available for wake up interrupt function with digital filtering
*  Memory Options

— 32K, 64K or 128K Byte Flash EEPROM

— 2K, 4K or 8K Byte RAM

MC9S12E128 Data Sheet, Rev. 1.07
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Chapter 1 MC9S12E128 Device Overview (MC9S12E128DGV1)

Two 1-channel Digital-to-Analog Converters (DAC)

— 8-bit resolution

Analog-to-Digital Converter (ADC)

— 16-channel module with 10-bit resolution

— External conversion trigger capability

Three 4-channel Timers (TIM)

— Programmable input capture or output compare channels
— Simple PWM mode

— Counter modulo reset

— External event counting

— Gated time accumulation

6 PWM channels (PWM)

— Programmable period and duty cycle

— 8-bit 6-channel or 16-bit 3-channel

— Separate control for each pulse width and duty cycle

— Center-aligned or left-aligned outputs

— Programmable clock select logic with a wide range of frequencies
— Fast emergency shutdown input

6-channel Pulse width Modulator with Fault protection (PMF)
— Three independent 15-bit counters with synchronous mode
— Complementary channel operation

— Edge and center aligned PWM signals

— Programmable dead time insertion

— Integral reload rates from 1 to 16

— Four fault protection shut down input pins

— Three current sense input pins

Serial interfaces

— Three asynchronous serial communication interfaces (SCI)
— Synchronous serial peripheral interface (SPI)

— Inter-1C Bus (IIC)

Clock and Reset Generator (CRG)

— Windowed COP watchdog

— Real Time interrupt

— Clock Monitor

— Pierce or low current Colpitts oscillator

— Phase-locked loop clock frequency multiplier

— Self Clock mode in absence of external clock

— Low power 0.5 to 16Mhz crystal oscillator reference clock

MC9S12E128 Data Sheet, Rev. 1.07
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Chapter 1 MC9S12E128 Device Overview (MC9S12E128DGV1)

* Operating frequency
— 50MHz equivalent to 25MHz Bus Speed
» Internal 2.5V Regulator
— Input voltage range from 3.135V to 5.5V
— Low power mode capability
— Includes low voltage reset (LVR) circuitry
— Includes low voltage interrupt (LVI) circuitry
* 112-Pin LQFP or 80-Pin QFP or 64-Pin QFN package
— Up to 90 I/O lines with 5V input and drive capability (112 pin package)
— Up to two dedicated 5V input only lines (IRQ and XIRQ)
— Sixteen 3.3V/5V A/D converter inputs
* Development Support.
— Single-wire background debugTM mode
— On-chip hardware breakpoints
— Enhanced debug features

1.1.2 Modes of Operation

User modes (Expanded modes are only available in the 112-pin package version)

* 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)
*  Low power modes
— Stop Mode
— Pseudo Stop Mode
— Wait Mode
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Chapter 1 MC9S12E128 Device Overview (MC9S12E128DGV1)

1.1.3 Block Diagram

PWOO | <> PPQ

32K / 64K / 128K Byte Flash EEPROM PWOT > <> PP
PWO2 >~ & | o |« PP2

2k / 4K / 8K Byte RAM P03 3 & |<«> PP3

> <> PP4

VDDR —»f PMF PWO05 = «>» PP5

VSSR —> Voltage Regulator

FAULTO |--— <> PQO

BKGD —-—>[MODC/TAGHI FAULT | = <> PQ1

Single-wire Background CPU12 ,EQHH—% :: 2lo « EQQ
Debug Module — 19| = @ = (<> PQ3
Periodic Interrupt 150 |« 8 |2 <> PQ4
XFC <> COP Watchdog 5 <>
Clock and - 1= PQ5
EXTAL —=| R Rgscetan Clock Monitor 152 | <> PQS
XTAL <— Generation Debugger(DBG12)

RESET <> Breakpoints scho RXDO |« <> PS0
PE0 —»] » XIRQ TXDO > > PS1
PE1 —= F»| IRQ SCI RXD1 |- <« PS2
PE2 <> e RW TXD1 == o | PS3
PE3 <—>|w | (<> [STRB/TAGLO System MISO |« Q (o[> PS4
PE4 <»{f& |5 <> ECLK Integration SPI MOSI |- <> PS5
PE5 <>] <> MODA/IPIPEQ N('gﬂ\j')e SCK <= <> PSB
PE6 <> <>| MODB/IPIPEf = > PS7
PE7 <> [<> NOACC/XCLKS 10C04 {e>| <> PT0
PKO <> l«>| XADDR14 10C05 (=i <> PT1
PK1 <> <> XADDR15 TIMO 10C06 <> > PT2
PK2 <> <> XADDR16 I0C07 j«>| i ||= |=<—> PT3
PK3 <[ | <> XADDR17 [0C14 |8 (o | PT4
PK4 <>»{& |3 |«»| XADDR18 TIM1 10C15 [w» > PT5
PK5 <> le>{ XADDR19 IOC16 [ <> PT6
PK6 <> le» XCS 10C17 | <> PT7
PK7 <> > ECS PW10 |<«—> | <> PUO

TEST PW11 | ] > <> PU1
YIYYVYY YYYYYYVY P12 | MUX oy | PU2
PWM PW13 [—> -2 |2 [<> PU3
Multiplexed Address/Data Bus PW14 | 8 (o | PU4
FITETTIE TREAiiel s = Pue
[0C24 = PU7
DDRA DDRB 10C25 | <>
TIM2 |0C26 | a———
PTA PTB
IHT T S i B
s¥FFsIE 2EEEEEER AN1 [<—| KWAD1 ] <> PAD
PICPNCEC 9w rhowLTOAr—O AN2 [<— KWAD2 [<— <«>» PAD2
55555555 55555555 e e =] | [ paoe
AD

S 93322229 ==91333= © g |<|iwas [<] | == pads

\ . LN - ! <«— KWAD6 |2 > PAD6

Muliplexed T T sz s <ZE 2232432 ANB 2la

Wi EEEEEEEE EEEEEEEE AN7 |<«— KWAD7 || X | << |« PAD7

WideBus TS SISXSS% S53535358. AN [<—| KWADS [<] S | ™ |<> PADS

P — e e e e e e e e e m e m o = = = = e == o =m o)

' — ' ADC/DAC 3.3V/5V ANO |««— KWAD9 |« e« PAD9

Mutiplered SE2IZIZZ Voltage Reference AN10l<— KWAD10}= <> PAD10

NarowBus SEEIEEEE VRH—s—»|  ANTl<—]KWADTf|af | |<—> PADII

-------------------- . VRL > AN12/<— KWAD12 [« <> PAD12
Voltage Regulator 3.3V/5V /O Driver 3.3V/5V VDDA > AN13|«— KWAD13 | <> PAD13
VDD% —g> VDDX VSSA > AN14}|<«— KWAD14 | <«>» PAD14
VSSR VSSX AN15/< KWAD15 | | <> PAD15

-1 —1 L=
- = » DACO DAQO ] <> P\0

PLL 2.5V Internal Logic 2.5V L —F| DACH DAOT [ > W

V[S)gPLL - VDD1.2 «— E = 4> PM3

VSSPLL VSSi.2 RXD? |=—|Q [& &> PM4

L L Sci2 ™02 1|2 | e PM5
SDA <> <> PM6
Signals shown in Bold are not available on the 80 Pin Package Y SCL = 4> PM7

Figure 1-1. MC9S12E128 Block Diagram
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Chapter 1 MC9S12E128 Device Overview (MC9S12E128DGV1)

1.2 Device Memory Map

Table 1-1 shows the device register map of the MC9S12E128 after reset. Figure 1-2, Figure 1-3 and
Figure 1-4 illustrate the device memory map with Flash and RAM.

Table 1-1. Device Register Map Overview

Address Module Size
0x0000-0x0017 |CORE (Ports A, B, E, Modes, Inits, Test) 24

0x0018 Reserved 1

0x0019 Voltage Regulator (VREG)
0x001A-0x001B | Device ID register (PARTID)
0x001C-0x001F |CORE (MEMSIZ, IRQ, HPRIO) 4
0x0020-0x002F | CORE (DBG) 16
0x0030-0x0033 | CORE (PPAGE, Port K) 4
0x0034-0x003F [ Clock and Reset Generator (PLL, RTI, COP) 12
0x0040-0x006F | Standard Timer 16-bit 4 channels (TIMO) 48
0x0070-0x007F | Reserved 16
0x0080-0x00AF | Analog to Digital Converter 10-bit 16 channels (ATD) 48
0x00B0—-0x00C7 |Reserved 24
0x00C8-0x00CF | Serial Communications Interface 0 (SCIO) 8
0x00D0-0x00D7 | Serial Communications Interface 1 (SCI1) 8
0x00D8-0x00DF | Serial Peripheral Interface (SPI) 8
0x00EO0-Ox00E7 | Inter IC Bus 8
0xO0E8-0x00EF | Serial Communications Interface 2 (SCI2) 8
0x00F0—0x00F3 | Digital to Analog Converter 8-bit 1-channel (DACO) 4
0x00F4—-0x00F7 | Digital to Analog Converter 8-bit 1-channel (DAC1) 4
0xO0F8-0x00FF | Reserved 8
0x0100- 0x010F | Flash Control Register 16
0x0110-0x013F |Reserved 48
0x0140-0x016F | Standard Timer 16-bit 4 channels (TIM1) 48
0x0170-0x017F |Reserved 16
0x0180-0x01AF | Standard Timer 16-bit 4 channels (TIM2) 48
0x01B0-0x01DF |Reserved 48
0x01E0-Ox01FF |Pulse Width Modulator 8-bit 6 channels (PWM) 32
0x0200-0x023F | Pulse Width Modulator with Fault 15-bit 6 channels (PMF) 64
0x0240-0x027F | Port Integration Module (PIM) 64
0x0280-0x03FF | Reserved 384
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Chapter 1 MC9S12E128 Device Overview (MC9S12E128DGV1)

/ $0000 | 1K Register Space
$03FF

Mappable to any 2K Boundary

50000 P N

$0400
$2000

$2000 | 8K Bytes RAM

$3FFF | Mappable to any 8K Boundary
$4000 A

$4000 | o5k, 1K, 2K or 4K Protected Sector

16K Fixed Flash EEPROM

$8000 _<

$8000 | 16K Page Window
eight * 16K Flash EEPROM Pages

EXT
$BFFF
$C000 $C000 | 16K Fixed Flash EEPROM
_____ 2K, 4K, 8K or 16K Protected Boot Sector
BDM
%FFOO | - (If Active)
FFFF (EZFORE/
NORMAL EXPANDED SPECIAL
SINGLE CHIP SINGLE CHIP

The figure shows a useful map, which is not the map out of reset. After reset the map is:

$0000-$03FF: Register Space
$0000-$1FFF: 8K RAM (only 7K RAM visible $0400-$1FFF)

Figure 1-2. MC9S12E128 User Configurable Memory Map
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Chapter 1 MC9S12E128 Device Overview (MC9S12E128DGV1)

/ $0000 | 1K Register Space
$03FF

Mappable to any 2K Boundary

S0000 P N

$0400
$3000

$3000 | 4K Bytes RAM

$3FFF_| Mappable to any 4K Boundary
$4000 A

$4000 | o5k, 1K, 2K or 4K Protected Sector

16K Fixed Flash EEPROM

$8000 _<

$8000 | 16K Page Window
four * 16K Flash EEPROM Pages

EXT
$BFFF
$C000 $C000 | 16K Fixed Flash EEPROM
_____ 2K, 4K, 8K or 16K Protected Boot Sector
(i Active)
FFOO ctive
SR T AREETORE
NORMAL EXPANDED SPECIAL
SINGLE CHIP SINGLE CHIP

The figure shows a useful map, which is not the map out of reset. After reset the map is:

$0000-$03FF: Register Space
$0000-$0FFF: 4K RAM (only 3K RAM visible $0400-$0FFF)

Figure 1-3. MC9S12E64 User Configurable Memory Map
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/ $0000 | 1K Register Space
$03FF

Mappable to any 2K Boundary

S0000 S N

$0400
$3000

$3700 | 2K Bytes RAM

$3FFF | Mappable to any 2K Boundary
$4000 A

$4000 0.5K, 1K, 2K or 4K Protected Sector

16K Fixed Flash EEPROM

$8000 {

$8000 | 16K Page Window
two * 16K Flash EEPROM Pages

EXT
$BFFF
$C000 $C000 | 16K Fixed Flash EEPROM
_____ 2K, 4K, 8K or 16K Protected Boot Sector
(i Active)
FFOO ctive
FFFF VLIRS,
NORMAL EXPANDED SPECIAL
SINGLE CHIP SINGLE CHIP

The figure shows a useful map, which is not the map out of reset. After reset the map is:

$0000-$03FF: Register Space
$0000-$07FF: 2K RAM (only 1K RAM visible $0400-$07FF)

Figure 1-4. MC9S12E32 User Configurable Memory Map
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Chapter 1 MC9S12E128 Device Overview (MC9S12E128DGV1)

1.2.1 Detailed Register Map

0x0000 — 0xO000F MEBI Map 1 of 3 (HCS12 Multiplexed External Bus Interface)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
R
0x0000 PORTA W Bit 7 6 5 4 3 2 1 Bit 0
R
0x0001 PORTB W Bit 7 6 5 4 3 2 1 Bit 0
R
0x0002 DDRA W Bit 7 6 5 4 3 2 1 Bit 0
R
0x0003 DDRB W Bit 7 6 5 4 3 2 1 Bit 0
R 0 0 0 0 0 0 0 0
0x0004 Reserved
w
R 0 0 0 0 0 0 0 0
0x0005 Reserved
w
R 0 0 0 0 0 0 0 0
0x0006 Reserved
w
R 0 0 0 0 0 0 0 0
0x0007 Reserved
w
R Bit 1 Bit 0
0x0008 PORTE W Bit 7 6 5 4 3 2
R ) ) 0 0
0x0009 DDRE W Bit 7 6 5 4 3 Bit 2
R 0 0 0
0x000A PEAR W NOACCE PIPOE NECLK LSTRE RDWE
R 0 0
0x000B MODE W MODC MODB MODA VIS EMK EME
R 0 0 0 0
0x000C PUCR W PUPKE PUPEE PUPBE PUPAE
R 0 0 0 0
0x000D RDRIV W RDPK RDPE RDPB RDPA
R 0 0 0 0 0 0 0
0x000E EBICTL ESTR
w
R 0 0 0 0 0 0 0 0
0x000F Reserved W
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Chapter 1 MC9S12E128 Device Overview (MC9S12E128DGV1)

0x0010 — 0x0014 MMC Map 1 of 4 (HCS12 Module Mapping Control)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
R 0 0
0x0010 INITRM W RAM15 RAM14 RAM13 RAM12 RAM11 RAMHAL
R 0 0 0 0
0x0011 INITRG W REG14 REG13 REG12 REG11
R 0 0
0x0012 INITEE W EE15 EE14 EE13 EE12 EE11 EEON
R 0 0 0 0
0x0013 MISC W EXSTR1 | EXSTRO | ROMHM | ROMON
R Bit 7 6 5 4 3 2 1 Bit O
0x0014 MTSTO W

0x0015 — 0x0016 INT Map 1 of 2 (HCS12 Interrupt)

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

0x0015 ITCR W WRINT ADR3 ADR2 ADR1 ADRO
R

0x0016 ITEST W INTE INTC INTA INT8 INT6 INT4 INT2 INTO

0x0017 — 0x0017MMC Map 2 of 4 (HCS12 Module Mapping Control)

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

0x0017 MTST1

0x0018 — 0x0018 Miscellaneous Peripherals (Device User Guide)

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

0x0018 Reserved

0x0019 — 0x0019 VREG3V3 (Voltage Regulator)

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

R 0 0 0 0 0 LVDS
0x0019 VREGCTRL W LVIE LVIF
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0x001A — 0x001B Miscellaneous Peripherals (Device User Guide)

Address

0x001A

0x001B

Name

PARTIDH

PARTIDL

S o3 s

Chapter 1 MC9S12E128 Device Overview (MC9S12E128DGV1)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
ID15 ID14 ID13 ID12 ID11 ID10 ID9 ID8
ID7 ID6 ID5 ID4 ID3 ID2 ID1 IDO

0x001C — 0x001D MMC Map 3 of 4 (HCS12 Module Mapping Control, Device User Guide)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
R| reg_swO 0 eep_swl | eep_swO 0 ram_sw2 | ram_swl | ram_swO
0x001C MEMSIZ0
W
R| rom_swl | rom_swO 0 0 0 0 pag_swl | pag_swO
0x001D MEMSIZ1
w
O0x001E — O0x001E MEBI Map 2 of 3 (HCS12 Multiplexed External Bus Interface)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 0 0 0 0 0
0x001E INTCR IRQE IRQEN
O0x001F — Ox001F INT Map 2 of 2 (HCS12 Interrupt)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0
0x001F HPRIO PSEL7 PSEL6 PSEL5 PSEL4 PSEL3 PSEL2 PSEL1
0x0020 — 0x002F DBG (Including BKP) Map 1 of 1 (HCS12 Debug)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
DBGC1 R 0
0x0020 W DBGEN ARM TRGSEL BEGIN DBGBRK CAPMOD
DBGSC R AF BF CF 0
0x0021 TRG
— W
DBGTBH R Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
0x0022
— W
DBGTBL R Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x0023
— W
DBGCNT R TBF 0 CNT
0x0024
— w
DBGCCX R
0x0025 W PAGSEL EXTCMP
MC9S12E128 Data Sheet, Rev. 1.07
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0x0020 — 0x002F DBG (Including BKP) Map 1 of 1 (HCS12 Debug) (continued)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
DBGCCH R
0x0026 W Bit 15 14 13 12 11 10 9 Bit 8
DBGCCL R
0x0027 Bit 7 6 5 4 3 2 1 Bit 0
— W
DBGC2 R
0x0028 BKABEN FULL BDM TAGAB BKCEN TAGC RWCEN RWC
BKPCTO W
DBGC3 R
0x0029 BKAMBH | BKAMBL | BKBMBH | BKBMBL | RWAEN RWA RWBEN RWB
BKPCT1 W
DBGCAX R
0x002A PAGSEL EXTCMP
BKPOX W
DBGCAH R
0x002B Bit 15 14 13 12 11 10 9 Bit 8
BKPOH W
DBGCAL R
0x002C Bit 7 6 5 4 3 2 1 Bit 0
BKPOL W
DBGCBX R
0x002D PAGSEL EXTCMP
BKP1X W
DBGCBH R
0x002E Bit 15 14 13 12 11 10 9 Bit 8
BKP1H w
DBGCBL R
0x002F Bit 7 6 5 4 3 2 1 Bit 0
BKP1L W

0x0030 — 0x0031 MMC Map 4 of 4 (HCS12 Module Mapping Control)

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

0x0030 PPAGE W PIX5 PIX4 PIX3 PIX2 PIX1 PIX0
R 0 0 0 0 0 0 0 0

0x0031 Reserved W

0x0032 — 0x0033 MEBI Map 3 of 3 (HCS12 Multiplexed External Bus Interface)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
R
0x0032 PORTK W ECS XCS XAB19 XAB18 XAB17 XAB16 XAB15 XAB14
R
0x0033 DDRK W Bit 7 6 5 4 3 2 1 Bit 0
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0x0034 — 0x003F CRG (Clock and Reset Generator)

Chapter 1 MC9S12E128 Device Overview (MC9S12E128DGV1)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
R 0 0
0x0034 SYNR " SYN5 SYN4 SYN3 SYN2 SYN1 SYNO
R 0 0 0 0
0x0035 REFDV REFDV3 | REFDV2 | REFDV1 | REFDVO
XO036 CTELG R| TOUT7 | TOUTé | TOUTS | TOUT4 | TOUT3 | TOUT2 | TOUT1 | TOUTO
X TESTONLY W
R 0 LOCK | TRACK SCM
0x0037  CRGFLG | RTIF PROF LOCKIF SCMIF
R 0 0 0 0 0
0x0038 CRGINT | RTIE LOCKIE SCMIE
R
0x0039 CLKSEL | PLLSEL | PSTP | SYSWAI | ROAWAI | PLLWAI | CWAI RTIWAI | COPWAI
R 0
0x003A PLLCTL | CME PLLON | AUTO ACQ PRE PCE SCME
R 0
0x003B RTICTL RTR6 RTR5 RTR4 RTR3 RTR2 RTR1 RTRO
R 0 0 0
0x003C ~ COPCTL | WCOP | RSBCK CR2 CR1 CRO
FORBYP R 0 0 0 0
0x003D  rorony | RTBYP | COPBYP PLLBYP FCM
OXO03E CTCTL R| TCTL7 | TCTL6 | TCTL5 | TCTL4 | TCLT3 | TCTL2 | TCTL1 | TCTLO
X TESTONLY W
R 0 0 0 0
0x003F  ARMCOP : :
W| Bit7 Bit 0
0x0040 — 0x006F TIMO (Timer 16 Bit 4 Channels) (Sheet 1 of 4)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
R 0 0 0 0
0x0040 TIOS w| 1057 10S6 10S5 0S4
R 0 0 0 0 0 0 0 0
0x0041 CFORC
wW| FOC7 FOC6 FOC5 FOC4
R 0 0 0 0
0x0042 OC7M w| OC7M7 | OC7M6 | OCTMS | OC7M4
R 0 0 0 0
0x0043 OC7D | ©C7P7 | OC7D6 | OC7D5 | OC7D4
_ R| Bit15 14 13 12 11 10 9 Bit 8
0x0044  TCNT (hi)
w
R| Bit7 6 5 4 3 2 1 Bit 0
0x0045  TCNT (lo) "
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Chapter 1 MC9S12E128 Device Overview (MC9S12E128DGV1)

0x0040 — 0x006F TIMO (Timer 16 Bit 4 Channels) (Sheet 2 of 4)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
R 0 0 0 0
0x0046 TSCR1 W TEN TSWAI TSFRZ TFFCA
R 0 0 0 0
0x0047 TTOV W TOV7 TOV6 TOVS TOV4
R
0x0048 TCTL1 W oM7 OL7 OM6 OL6 OM5 OL5 OoM4 OL4
R 0 0 0 0 0 0 0 0
0x0049 Reserved
w
R
0x004A TCTL3 W EDG7B EDG7A EDG6B EDG6A EDG5B EDG5A EDG4B EDGA4A
R 0 0 0 0 0 0 0 0
0x004B Reserved
W
R 0 0 0 0
0x004C TIE W C7i Ccol Csl C4l
R 0 0 0
0x004D TSCR2 W TOI TCRE PR2 PR1 PRO
R 0 0 0 0
0x004E TFLG1 W C7F C6F C5F C4F
R 0 0 0 0 0 0 0
0x004F TFLG2 TOF
W
R 0 0 0 0 0 0 0 0
0x0050 Reserved
w
R 0 0 0 0 0 0 0 0
0x0051 Reserved
w
R 0 0 0 0 0 0 0 0
0x0052 Reserved
w
R 0 0 0 0 0 0 0 0
0x0053 Reserved
w
R 0 0 0 0 0 0 0 0
0x0054 Reserved
w
R 0 0 0 0 0 0 0 0
0x0055 Reserved
w
R 0 0 0 0 0 0 0 0
0x0056 Reserved
w
R 0 0 0 0 0 0 0 0
0x0057 Reserved
w
. R . .
0x0058 TC4 (hi) W Bit 15 14 13 12 11 10 9 Bit 8
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Chapter 1 MC9S12E128 Device Overview (MC9S12E128DGV1)

0x0040 — 0x006F TIMO (Timer 16 Bit 4 Channels) (Sheet 3 of 4)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x0059 TC4 (lo) Bit 7 6 5 4 3 2 1 Bit 0
0x005A TC5 (hi) Bit 15 14 13 12 11 10 9 Bit 8
0x005B TCS5 (lo) Bit 7 6 5 4 3 2 1 Bit O
0x005C TC6 (hi) Bit 15 14 13 12 11 10 9 Bit 8
0x005D TC6 (lo) Bit 7 6 5 4 3 2 1 Bit 0
0x005E TC7 (hi) Bit 15 14 13 12 11 10 9 Bit 8
0x005F TC7 (lo) Bit 7 6 5 4 3 2 1 Bit O

0
0x0060 PACTL PAEN PAMOD PEDGE CLK1 CLKO PAQVI PAI
0 0 0 0 0 0

0x0061 PAFLG PAOVF PAIF

0x0062 PACNT (hi) Bit 15 14 13 12 11 10 9 Bit 8
0x0063 PACNT (lo) Bit 7 6 5 4 3 2 1 Bit 0

0 0 0 0 0 0 0 0
0x0064 Reserved

0 0 0 0 0 0 0 0
0x0065 Reserved

0 0 0 0 0 0 0 0
0x0066 Reserved

0 0 0 0 0 0 0 0
0x0067 Reserved

0 0 0 0 0 0 0 0
0x0068 Reserved

0 0 0 0 0 0 0 0
0x0069 Reserved

0 0 0 0 0 0 0 0
0x006A Reserved

0 0 0 0 0 0 0 0

0x006B Reserved

= V- - - s - s B B B B -+ -« -« B« B « B s B s B s B s B
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Chapter 1 MC9S12E128 Device Overview (MC9S12E128DGV1)

0x0040 — 0x006F TIMO (Timer 16 Bit 4 Channels) (Sheet 4 of 4)

Address

0x006C

0x006D

0x006E

0x006F

Name

Reserved

Reserved

Reserved

Reserved

ST

0x0070 — 0x007F Reserved

Address

0x0070—-
0x007F

Name

Reserved

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

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

0x0080 — OXO0AF ATD (Analog to Digital Converter 10 Bit 16 Channel) (Sheet 1 of 3)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
R 0 0 0 0 1 1 1 1
0x0080 ATDCTLO W WRAP3* | WRAP2 WRAP1* | WRAPO
R 2 0 0 0 2 2 2 2
0x0081 ATDCTL1 W ETRIGSEL! ETRIGCH3< | ETRIGCH2¢ | ETRIGCH1“ | ETRIGCHO!
R ASCIF
0x0082 ATDCTL2 W ADPU AFFC AWAI ETRIGLE | ETRIGP ETRIG ASCIE
R 0
0x0083 ATDCTL3 W S8C S4C S2C SicC FIFO FRZ1 FRZ0
R
0x0084 ATDCTL4 W SRESS8 SMP1 SMPO PRS4 PRS3 PRS2 PRS1 PRSO
R 0
0x0085 ATDCTL5 W DJM DSGN SCAN MULT cC CB CA
R 0 0 CC2 CcC1 CcCo
0x0086 ATDSTATO W SCF ETORF FIFOR
R 0 0 0 0 0 0 0 0
0x0087 Reserved
w
R 0 0 0 0 0 0 0 0
0x0088 ATDTESTO
w
R 0 0 0 0 0 0 0
0x0089 ATDTEST1 W SC
R| CCF15 CCF14 CCF13 CCF12 CCF11 CCF10 CCF9 CCF8
0x008A ATDSTATO
w
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0x0080 —

Address

0x008B

0x008C

0x008D

0x008E

0x008F

0x0090

0x0091

0x0092

0x0093

0x0094

0x0095

0x0096

0x0097

0x0098

0x0099

0x009A

0x009B

0x009C

0x009D

Chapter 1 MC9S12E128 Device Overview (MC9S12E128DGV1)

Ox00AF ATD (Analog to Digital Converter 10 Bit 16 Channel) (Sheet 2 of 3)

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

R| CCF7 CCF6 CCF5 CCF4 CCF3 CCF2 CCF1 CCFO
ATDSTAT1

W

R
ATDDIENO W IEN15 IEN14 IEN13 IEN12 IEN11 IEN10O IEN9 IEN8

R
ATDDIEN1 W IEN7 IENG IEN5 IEN4 IEN3 IEN2 IEN1 IENO

R| PTAD15 | PTAD14 | PTAD13 | PTAD12 | PTAD11 | PTAD10 PTAD9 PTADS
PORTADO

W

R| PTAD7 PTADG6 PTADS PTAD4 PTAD3 PTAD2 PTAD1 PTADO
PORTAD1

W

R Bit15 14 13 12 11 10 9 Bit8
ATDDROH

W

R Bit7 Bit6 0 0 0 0 0 0
ATDDROL

W

R Bit15 14 13 12 11 10 9 Bit8
ATDDR1H

W

R Bit7 Bit6 0 0 0 0 0 0
ATDDR1L

W

R Bit15 14 13 12 11 10 9 Bit8
ATDDR2H

W

R Bit7 Bit6 0 0 0 0 0 0
ATDDR2L

W

R Bit15 14 13 12 11 10 9 Bit8
ATDDR3H

W

R Bit7 Bit6 0 0 0 0 0 0
ATDDR3L

W

R Bit15 14 13 12 11 10 9 Bit8
ATDDR4H

W

R Bit7 Bit6 0 0 0 0 0 0
ATDDRA4L

W

R Bit15 14 13 12 11 10 9 Bit8
ATDDR5H

W

R Bit7 Bit6 0 0 0 0 0 0
ATDDR5L

W

R Bit15 14 13 12 11 10 9 Bit8
ATDDR6H

W

R Bit7 Bit6 0 0 0 0 0 0
ATDDR6L W
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Chapter 1 MC9S12E128 Device Overview (MC9S12E128DGV1)

0x0080 — OXO0AF ATD (Analog to Digital Converter 10 Bit 16 Channel) (Sheet 3 of 3)

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

R Bitl5 14 13 12 11 10 9 Bit8
0x009E ATDDR7H

W

R Bit7 Bit6 0 0 0 0 0 0
0Ox009F ATDDR7L

W

R Bitl5 14 13 12 11 10 9 Bit8
0x00AO0 ATDDR8H

w

R Bit7 Bit6 0 0 0 0 0 0
0Ox00A1 ATDDRS8L

w

R Bitl5 14 13 12 11 10 9 Bit8
0x00A2 ATDDRY9H

w

R Bit7 Bit6 0 0 0 0 0 0
0Ox00A3 ATDDROL

w

R Bitl5 14 13 12 11 10 9 Bit8
0x00A4 ATDDR10H

w

R Bit7 Bit6 0 0 0 0 0 0
0x00A5 ATDDR10L

w

R Bitl5 14 13 12 11 10 9 Bit8
0x00A6 ATDDR11H

w

R Bit7 Bit6 0 0 0 0 0 0
Ox00A7 ATDDR11L

w

R Bit15 14 13 12 11 10 9 Bit8
0x00A8 ATDDR12H

w

R Bit7 Bit6 0 0 0 0 0 0
0x00A9 ATDDR12L

w

R Bitl5 14 13 12 11 10 9 Bit8
Ox00AA ATDDR13H

w

R Bit7 Bit6 0 0 0 0 0 0
0Ox00AB ATDDR13L

w

R Bitl5 14 13 12 11 10 9 Bit8
0Ox00AC ATDDR14H

w

R Bit7 Bit6 0 0 0 0 0 0
0Ox00AD ATDDR14L

W

R Bitl5 14 13 12 11 10 9 Bit8
Ox00AE ATDDR15H

w

R Bit7 Bit6 0 0 0 0 0 0
Ox00AF ATDDR15L W

1 WRAPO-3 bits are available in version V04 of ATD10B16C
2 ETRIGSEL and ETRIGCH0-3 bits are available in version V04 of ATD10B16C
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Chapter 1 MC9S12E128 Device Overview (MC9S12E128DGV1)

0Ox00B0O — 0x00C7 Reserved

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x00B0— R g R 0 0 0 0 0 0 0 0
0Xx00C7 eserve
0x00C8 — 0x00CF SCIO (Asynchronous Serial Interface)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
R
0x00C8 SCIBDH W IREN TNP1 TNPO SBR12 SBR11 SBR10 SBR9 SBRS8
R
0x00C9 SCIBDL W SBR7 SBR6 SBR5 SBR4 SBR3 SBR2 SBR1 SBRO
R
Ox00CA SCICR1 W LOOPS | SCISWAI RSRC M WAKE ILT PE PT
R
0x00CB SCICR2 W TIE TCIE RIE ILIE TE RE R