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Device Overview MC9S12G-Family
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1.1 Introduction

The MC9S12G-Family is an optimized, automotive, 16-bit microcontroller product line focused on
low-cost, high-performance, and low pin-count. This family is intended to bridge between high-end 8-bit
microcontrollers and high-performance 16-bit microcontrollers, such as the MC9S12XS-Family. The
MC9S12G-Family is targeted at generic automotive applications requiring CAN or LIN/J2602
communication. Typical examples of these applications include body controllers, occupant detection, door
modules, seat controllers, RKE receivers, smart actuators, lighting modules, and smart junction boxes.
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Device Overview MC9S12G-Family

The MC9S12G-Family uses many of the same features found on the MC9S12XS- and MC9S12P-Family,
including error correction code (ECC) on flash memory, a fast analog-to-digital converter (ADC) and a
frequency modulated phase locked loop (IPLL) that improves the EMC performance.

The MC9S12G-Family is optimized for lower program memory sizes down to 16k. In order to simplify
customer use it features an EEPROM with a small 4 bytes erase sector size.

The MC9S12G-Family deliver all the advantages and efficiencies of a 16-bit MCU while retaining the low
cost, power consumption, EMC, and code-size efficiency advantages currently enjoyed by users of
Freescale’s existing 8-bit and 16-bit MCU families. Like the MC9S12XS-Family, the MC9S12G-Family
run 16-bit wide accesses without wait states for all peripherals and memories. The MC9S12G-Family is
available in 100-pin LQFP, 64-pin LQFP, 48-pin LQFP/QFN, 32-pin LQFP and 20-pin TSSOP package
options and aims to maximize the amount of functionality especially for the lower pin count packages. In
addition to the I/O ports available in each module, further I/O ports are available with interrupt capability
allowing wake-up from stop or wait modes.

1.2  Features
This section describes the key features of the MC9S12G-Family.

1.2.1 MC9S12G-Family Comparison

Table 1-1 provides a summary of different members of the MC9S12G-Family and their features. This
information is intended to provide an understanding of the range of functionality offered by this
microcontroller family.

Table 1-1. MC9S12G-Family Overview'

Feature  |S12GN16| S12GN32|S12GN48|S12G48|S12G64 | S12G96|S12G128|S12G192|S12GA192|S12G240 | S12GA240
CPU CPU12VA
Flash memory 16 32 48 48 64 26 128 192 192 240 240
[kBytes]
[EBf,TeRS]OM 512 1024 1536 | 1536 | 2048 | 3072 | 4096 | 4096 4096 4096 4096
RAM [Bytes] 1024 2048 4096 | 4096 | 4096 | 8192 | 8192 | 11264 | 11264 | 11264 | 11264
MSCAN — — — 1 1 1 1 1 1 1 1
SCI 1 1 2 2 2 3 3 3 3 3 3
SPI 1 1 2 2 2 3 3 3 3 3 3
16-Bit Timer 6 6 6 6 6 8 8 8 8 8 8
channels
8-Bit PWM 6 6 6 6 6 8 8 8 8 8 8
channels
10-Bit ADC 8 8 12 12 12 12 12 16 — 16 —
channels
12-Bit ADC _ _ _ _ _ _ _ _ 6 _ 6
channels
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Table 1-1. MC9S12G-Family Overview’

Device Overview MC9S12G-Family

Feature S12GN16| S12GN32|S12GN48|S12G48|S12G64 | S12G96|S12G128|S12G192|S12GA192|S12G240|S12GA240
e - - -1 -1=]-]=
RVA — — — — — — — — YES — YES
8-Bit DAC — — — — — — — — 2 — 2
ACMP (analog
comparator) 1 1 1 1 T T T T o T
PLL Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
External osc Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
:Q(tfg;acl”:amrz Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
20-pin TSSOP Yes Yes — — — — — — — — —
32-pin LQFP Yes Yes Yes Yes Yes — — — — — —
48-pin LQFP Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
48-pin QFN Yes Yes — — — — — — — — —
64-pin LQFP — — Yes Yes Yes Yes Yes Yes Yes Yes Yes
100-pin LQFP — — — — — Yes Yes Yes Yes Yes Yes
Supply voltage 3.13V-55V
Execution speed Static — 25 MHz

' Not all peripherals are available in all package types

Table 1-2shows the maximum number of peripherals or peripheral channels per package type. Not all
peripherals are available at the same time. The maximum number of peripherals is also limited by the
device chosen as per Table 1-1.
Table 1-2. Maximum Peripheral Availability per Package

Peripheral 20 TSSOP 32 LQFP :: éﬁi:’ 64 LQFP 100 LQFP
MSCAN — Yes Yes Yes Yes
SCIo Yes Yes Yes Yes Yes
SCH — Yes Yes Yes Yes
SCI2 — — Yes Yes Yes
SPIO Yes Yes Yes Yes Yes
SPI1 — — Yes Yes Yes
SPI2 — — — Yes Yes
Timer Channels 4=0...3 6=0...5 8=0...7 8=0...7 8=0...7
8-Bit PWM Channels 4=0...3 6=0...5 8=0...7 =0...7 =0...7
ADC channels 6=0...5 8=0...7 12 = 11 16 = 15 16 = 15
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Table 1-2. Maximum Peripheral Availability per Package

Peripheral 20 TSSOP 32 LQFP :: Idﬁ::::’ 64 LQFP 100 LQFP
DACO — — Yes Yes Yes
DAC1 — — Yes Yes Yes
ACMP Yes Yes Yes Yes —
Total GPIO 14 26 40 54 86

1.2.2 Chip-Level Features

On-chip modules available within the family include the following features:

1.3

S12 CPU core

Up to 240 Kbyte on-chip flash with ECC

Up to 4 Kbyte EEPROM with ECC

Up to 11 Kbyte on-chip SRAM

Phase locked loop (IPLL) frequency multiplier with internal filter
4-16 MHz amplitude controlled Pierce oscillator

1 MHz internal RC oscillator

Timer module (TIM) supporting up to eight channels that provide a range of 16-bit input capture,
output compare, counter, and pulse accumulator functions

Pulse width modulation (PWM) module with up to eight x 8-bit channels

Up to 16-channel, 10 or 12-bit resolution successive approximation analog-to-digital converter
(ADC)

Up to two 8-bit digital-to-analog converters (DAC)

Up to one 5V analog comparator (ACMP)

Up to three serial peripheral interface (SPI) modules

Up to three serial communication interface (SCI) modules supporting LIN communications

Up to one multi-scalable controller area network (MSCAN) module (supporting CAN protocol
2.0A/B)

On-chip voltage regulator (VREG) for regulation of input supply and all internal voltages
Autonomous periodic interrupt (API)

Precision fixed voltage reference for ADC conversions

Optional reference voltage attenuator module to increase ADC accuracy

Module Features

The following sections provide more details of the modules implemented on the MC9S12G-Family family.
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Device Overview MC9S12G-Family

S$12 16-Bit Central Processor Unit (CPU)

S12 CPU is a high-speed 16-bit processing unit:

1.3.2

Full 16-bit data paths supports efficient arithmetic operation and high-speed math execution
Includes many single-byte instructions. This allows much more efficient use of ROM space.
Extensive set of indexed addressing capabilities, including:

— Using the stack pointer as an indexing register in all indexed operations

— Using the program counter as an indexing register in all but auto increment/decrement mode
— Accumulator offsets using A, B, or D accumulators

— Automatic index predecrement, preincrement, postdecrement, and postincrement (by —8 to +8)

On-Chip Flash with ECC

On-chip flash memory on the MC9S12G-Family family features the following:

1.3.3

1.3.4

Up to 240 Kbyte of program flash memory

— 32 data bits plus 7 syndrome ECC (error correction code) bits allow single bit error correction
and double fault detection

— Erase sector size 512 bytes

— Automated program and erase algorithm

— User margin level setting for reads

— Protection scheme to prevent accidental program or erase
Up to 4 Kbyte EEPROM

— 16 data bits plus 6 syndrome ECC (error correction code) bits allow single bit error correction
and double fault detection

— Erase sector size 4 bytes
— Automated program and erase algorithm
— User margin level setting for reads

On-Chip SRAM
Up to 11 Kbytes of general-purpose RAM

Port Integration Module (PIM)

Data registers and data direction registers for ports A, B, C, D, E, T, S, M, P, J and AD when used
as general-purpose I/O

Control registers to enable/disable pull devices and select pullups/pulldowns on ports T, S, M, P, J
and AD on per-pin basis

Single control register to enable/disable pull devices on ports A, B, C, D and E, on per-port basis
and on BKGD pin

Control registers to enable/disable open-drain (wired-or) mode on ports S and M
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1.3.5

1.3.6

1.3.7

Interrupt flag register for pin interrupts on ports P, J and AD

Control register to configure IRQ pin operation

Routing register to support programmable signal redirection in 20 TSSOP only

Routing register to support programmable signal redirection in 100 LQFP package only

Package code register preset by factory related to package in use, writable once after reset. Also
includes bit to reprogram routing of API_EXTCLK in all packages.

Control register for free-running clock outputs

Main External Oscillator (XOSCLCP)

Loop control Pierce oscillator using a 4 MHz to 16 MHz crystal

Current gain control on amplitude output

Signal with low harmonic distortion

Low power

Good noise immunity

Eliminates need for external current limiting resistor

Transconductance sized for optimum start-up margin for typical crystals
Oscillator pins can be shared w/ GPIO functionality

Internal RC Oscillator (IRC)

Trimmable internal reference clock.

Frequency: 1 MHz

Trimmed accuracy over —40°C to +125°C ambient temperature range:
+1.0% for temperature option C and V (see Table A-4)
+1.3% for temperature option M (see Table A-4)

Internal Phase-Locked Loop (IPLL)

Phase-locked-loop clock frequency multiplier

No external components required

Reference divider and multiplier allow large variety of clock rates
Automatic bandwidth control mode for low-jitter operation
Automatic frequency lock detector

Configurable option to spread spectrum for reduced EMC radiation (frequency modulation)

Reference clock sources:
— External 4-16 MHz resonator/crystal (XOSCLCP)
— Internal 1 MHz RC oscillator (IRC)
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1.3.9

Device Overview MC9S12G-Family

System Integrity Support

Power-on reset (POR)

System reset generation

Illegal address detection with reset

Low-voltage detection with interrupt or reset

Real time interrupt (RTI)

Computer operating properly (COP) watchdog

— Configurable as window COP for enhanced failure detection

— Initialized out of reset using option bits located in flash memory
Clock monitor supervising the correct function of the oscillator

Timer (TIM)

Up to eight x 16-bit channels for input capture or output compare
16-bit free-running counter with 7-bit precision prescaler
In case of eight channel timer Version an additional 16-bit pulse accumulator is available

1.3.10 Pulse Width Modulation Module (PWM)

Up to eight channel x 8-bit or up to four channel x 16-bit pulse width modulator
— Programmable period and duty cycle per channel

— Center-aligned or left-aligned outputs

— Programmable clock select logic with a wide range of frequencies

1.3.11 Controller Area Network Module (MSCAN)

1 Mbit per second, CAN 2.0 A, B software compatible
— Standard and extended data frames

— 0-8 bytes data length

— Programmable bit rate up to 1 Mbps

Five receive buffers with FIFO storage scheme
Three transmit buffers with internal prioritization
Flexible identifier acceptance filter programmable as:
— 2x 32-bit

— 4 x 16-bit

— 8 x 8-bit

Wakeup with integrated low pass filter option

Loop back for self test

Listen-only mode to monitor CAN bus
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Bus-off recovery by software intervention or automatically
16-bit time stamp of transmitted/received messages

1.3.12 Serial Communication Interface Module (SCI)

Up to three SCI modules

Full-duplex or single-wire operation

Standard mark/space non-return-to-zero (NRZ) format

Selectable IrDA 1.4 return-to-zero-inverted (RZI) format with programmable pulse widths
13-bit baud rate selection

Programmable character length

Programmable polarity for transmitter and receiver

Active edge receive wakeup

Break detect and transmit collision detect supporting LIN 1.3, 2.0, 2.1 and SAE J2602

1.3.13 Serial Peripheral Interface Module (SPI)

Up to three SPI modules

Configurable 8- or 16-bit data size
Full-duplex or single-wire bidirectional
Double-buffered transmit and receive
Master or slave mode

MSB-first or LSB-first shifting

Serial clock phase and polarity options

1.3.14 Analog-to-Digital Converter Module (ADC)

Up to 16-channel, 10-bit/ 12-bit! analog-to-digital converter

— 3 us conversion time

— 8-/10"-bit resolution

— Left or right justified result data

— Wakeup from low power modes on analog comparison > or <= match

— Continuous conversion mode

— External triggers to initiate conversions via GPIO or peripheral outputs such as PWM or TIM
— Multiple channel scans

— Precision fixed voltage reference for ADC conversions

Pins can also be used as digital I/O including wakeup capability

1. 12-bit resolution only available on S12GA192 and S12GA240 devices.
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1.3.15 Reference Voltage Attenuator (RVA)

Attenuation of ADC reference voltage with low long-term drift

1.3.16 Digital-to-Analog Converter Module (DAC)

1 digital-analog converter channel (per module) with:
— 8 bit resolution

— full and reduced output voltage range

— buffered or unbuffered analog output voltage usable
operational amplifier stand alone usable

1.3.17 Analog Comparator (ACMP)

Low offset, low long-term offset drift
Selectable interrupt on rising, falling, or rising and falling edges of comparator output
Option to output comparator signal on an external pin

Option to trigger timer input capture events

1.3.18 On-Chip Voltage Regulator (VREG)

Linear voltage regulator with bandgap reference
Low-voltage detect (LVD) with low-voltage interrupt (LVI)
Power-on reset (POR) circuit

Low-voltage reset (LVR)

1.3.19 Background Debug (BDM)

Non-intrusive memory access commands
Supports in-circuit programming of on-chip nonvolatile memory

1.3.20 Debugger (DBG)

Trace buffer with depth of 64 entries

Three comparators (A, B and C)

— Access address comparisons with optional data comparisons

— Program counter comparisons

— Exact address or address range comparisons

Two types of comparator matches

— Tagged This matches just before a specific instruction begins execution
— Force This is valid on the first instruction boundary after a match occurs

Four trace modes
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» Four stage state sequencer

1.4  Key Performance Parameters

The key performance parameters of S12G devices feature:

* Continuous Operating voltage of 3.15 Vto 5.5V

* Operating temperature (T4) of —40°C to 125°C

* Junction temperature (T}) of up to 150°C

* Bus frequency (fg,,) of dc to 25 MHz

* Packaging:
— 100-pin LQFP, 0.5 mm pitch, 14 mm x 14 mm outline
— 64-pin LQFP, 0.5 mm pitch, 10 mm x 10 mm outline
— 48-pin LQFP, 0.5 mm pitch, 7 mm x 7 mm outline
— 48-pin QFN, 0.5 mm pitch, 7 mm x 7 mm outline
— 32-pin LQFP, 0.8 mm pitch, 7 mm x 7 mm outline
— 20 TSSOP, 0.65 mm pitch, 4.4 mm x 6.5 mm outline

1.5 Block Diagram
Figure 1-1 shows a block diagram of the MC9S12G-Family.
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; ACMP ADC <— VDDA
16K ... 240K bytes Flash with ECC Analog 12-bit 16 ch. or . VSSA
Comparator 10-bit 8...16 ch. <—=<_ VRH
1K ... 11K bytes RAM p Analog-Digital -n:
. DACO Converter o
0.5K ... 4K bytes EEPROM with ECC Digital-Analog AN[15:0] | |<£5 <> PAD[15:0]
Converter =3
VDDR —p- Voltage Regulator —
VSS —p] . _ TIM 10C0 | <= PTO
Input: 3.13V = 5.5V 10C1 || | PT1
16-bit 6 ... 8 channel 10C2 le> < PT2
Timer 10C3 |a—=| - fe> PT3
CPU12-V1 10C4 || & [<= PT4
10C5 | <> PT5
Single-wire Back d Debug Module 10C6 | <« PT6
BKGD <> 'ngSéVt‘)"Jg M%%Lﬁ;oun 3 comparators 10C7 | > o PT7
64 Byte Trace Buffer S =IO > ?0 PPO
Clock Monitor PWM1 || = |e» PP1
PEO=>1,, EXTAL . COP Watchdog 8-bit 6 ... 8 channel PWM2 |—| S|e> PP2
= Low Power Pierce - Pulse Width Modulator T
o Oscillator Real Time Interrupt ulse odulator  PWM3 |—3»| O [«> PP3
PE1 @] XTAL Uscllla —
Auton. Periodic Int. PWM4 » g > PP4
PLL with Frequency | | 1o~ o PWM5 —3»| < &> PP5
Modulation option nterna scillator PWM6 [—3 & <> PP6
RESET <>  Reset Generation PWM7 [—=| O [« PP7
and Test Entry Interrupt Module B
TEST —» CAN RXCAN |= <> PMO
- msCAN 2.0B TXCAN [—> = |<> PM1
SCI2 RXD |<— & |« PM2
< Asynchron rial IFE___TXD »> <= PM3
PA[7:0]> e 3.5V 10 Supply synchronous Seria |
VDDX1/VSSX1— SCIo RXD |<— |« PSO
— VDDX2/VSSX2—3» Asynchronous Serial IF__ TXD » [ PS1
VDDX3/VSSX3—p SCI1 RXD |=— > PS2
. o Asynchronous Serial IF___ TXD |—»{®» |« PS3
PBI7:01=> E SPI0 MISO |=> E <> PS4
- MOS| <> <> PS5
— SCK = <> PS6
<-{PACU DAC1 Synchronous Serial IF 5SS | le> PS7
O -AMPM [ .. _—
PC[7:0]<> = Digital-Analog —
o | |AMP Converter SPI1 MISO [«»] = |« PJO
| >avpp MOSI || < [« Py1
— SCK | S| PJ2
a Synchronous Serial IF SS | _g'é le> PJ3
PD[7:0] == = SPI2 MISO [ g - PJ4
MOS| || <[> PJ5
_— . SCK [« 2 [*> PJ6
Synchronous Serial IF SS || O [ PJ7
Block Diagram shows the maximum configuration!
Not all pins or all peripherals are available on all devices and packages.
Rerouting options are not shown.
Figure 1-1. MC9S12G-Family Block Diagram
1.6  Family Memory Map
Table 1-3 shows the MC9S12G-Family register memory map.
Table 1-3. Device Register Memory Map
Size
Address Module
(Bytes)
0x0000-0x0009 | PIM (Port Integration Module) 10
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Address Module (Bijf:s)
0x000A—0x000B | MMC (Memory Map Control) 2
0x000C-0x000D | PIM (Port Integration Module) 2
0x000E—0x000F | Reserved 2
0x0010-0x0017 MMC (Memory Map Control) 8
0x0018-0x0019 | Reserved 2
0x001A-0x001B | Device ID register 2
0x001C—-0x001F | PIM (Port Integration Module) 4
0x0020-0x002F | DBG (Debug Module) 16
0x0030-0x0033 | Reserved 4
0x0034-0x003F | CPMU (Clock and Power Management) 12
0x0040-0x006F | TIM (Timer Module <= 8 channels) 48
0x0070-0x009F | ADC (Analog to Digital Converter <= 16 channels) 48
0x00A0-0x00C7 | PWM (Pulse-Width Modulator <= 8 channels) 40
0x00C8-0x00CF | SCIO (Serial Communication Interface) 8
0x00D0-0x00D7 | SCI1 (Serial Communication Interface)1 8
0x00D8-0x00DF | SPIO (Serial Peripheral Interface) 8
0xO0EO0—-Ox00E7 | Reserved 8
OX00E8-0X00EF | SCI2 (Serial Communication Interface)? 8
0Xx00F0-0x00F7 | SPI1 (Serial Peripheral Interface)® 8
OXO0F8-0x00FF | SPI2 (Serial Peripheral Interface)* 8
0x0100-0x0113 FTMRG control registers 20
0x0114-0x011F | Reserved 12

0x0120 INT (Interrupt Module) 1
0x0121-0x013F | Reserved 31
0x0140-0x017F | CAN® 64
0x0180-0x023F | Reserved 192
0x0240-0x025F | PIM (Port Integration Module) 32
0x0260-0x0261 ACMP (Analog Comparator)® 2
0x0262-0x0275 | PIM (Port Integration Module) 20

0x0276 RVA (Reference Voltage Attenuator)” 1
0x0277-0x027F | PIM (Port Integration Module) 9
0x0280-0x02EF | Reserved 112
0x02F0—-0x02FF | CPMU (Clock and Power Management) 16
0x0300-0x03BF | Reserved 192
0x03C0-0x03C7 | DACO (Digital to Analog Converter)® 8
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Size
Address Module (Bytes)
0x03C8-0x03CF | DAC1 (Digital to Analog Converter)® 8
0x03D0-0x03FF | Reserved 48

The SCI1 is not available on the S12GN8, S12GN16, S12GN32, and S12GN32 devices

The SCI2 is not available on the S12GN8, S12GN16, S12GN32, , S12GN32, S12G48,
and S12G64 devices

3 The SPI1 is not available on the S12GN8, S12GN16, S12GN24, and S12GN32 devices
4 The SPI2 is not available on the S12GN8, S12GN16, S12GN32, , S12GN32, S12G48,

and S12G64 devices

The CAN is not available on the S12GN8, S12GN16, S12GN24, S12GN32, and
S12GN48 devices

The ACMP is only available on the S12GN8, S12GN16, S12GN24, S12GN32,
S12GN48,S12GN48, S12G48, and S12G64 devices

The RVA is only available on the S12GA192 and S12GA240 devices
DACO and DAC1 are only available on the S12GA192 and S12GA240 devices

NOTE

Reserved register space shown in Table 1-3 is not allocated to any module.
This register space is reserved for future use. Writing to these locations has
no effect. Read access to these locations returns zero.

Figure 1-2 shows S12G CPU and BDM local address translation to the global memory map as a graphical
representation. In conjunction Table 1-4 shows the address ranges and mapping to 256K global memory
space for P-Flash, EEPROM and RAM. The whole 256K global memory space is visible through the
P-Flash window located in the 64k local memory map located at 0x8000 - OxBFFF using the PPAGE

register.
Table 1-4. MC9S12G-Family Memory Parameters
S$12G48 S$12G192 | S12G240
Feature S12GN16 | S12GN32 S12GN48 S$12G64 S$12G96 | S12G128 S12GA192 | S12GA240

P-Flash size 16KB 32KB 48KB 64KB 96KB 128KB 192KB 240KB
PF_LOW 0x3C000 | 0x38000 | 0x34000 | 0x30000 | 0x28000 | 0x20000 | 0x10000 | 0x04000
PF_LOW_UNP 0xC000 0x8000 0x4000 — — — — —
(unpaged)'
PPAGES OxOE - 0x0D - 0x0C - O0x0A - 0x08 - 0x04 - 0x01 -

OxOF OxOF OxOF OxOF OxOF OxOF OxOF OxOF
EEPROM 512 1024 1536 2048 3072 4096 4096 4096
[Bytes]
EEPROM_HI O0x05FF 0x07FF O0x09FF OxOBFF OxOFFF 0x13FF 0x13FF 0x13FF
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Table 1-4. MC9S12G-Family Memory Parameters

$12G192 | S12G240

$12G48
Feature S12GN16 | S12GN32 S12GN48 S$12G64 S$12G96 | S12G128 S12GA192 | S12GA240

RAM [Bytes] 1024 2048 4096 4096 8192 8192 11264 11264
RAM_LOW 0x3C00 0x3800 0x3000 0x3000 0x2000 0x2000 0x1400 0x1400
Unpaged Flash — — — 0x0CO00- 0x1000- 0x1400- — —
space left? Ox2FFF Ox1FFF Ox1FFF

— 9KB 4KB 3KB — —

Unpaged Flash? — —
1 While for memory sizes <64K the whole 256k space could be addressed using the PPAGE, it is more efficient to use

an unpaged memory model
2 Page 0xC
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Local CPU and BDM

Memory Map Global Memory Map

0x0000 ~egist Sac Regis e
0x0400 17— - ——— - v 0x0_0400

Unimplemented

NN
Y i
N 0x0_4000

NVMRES=0 NVMRES=1

Flast Internal
Flash Spaci o, “’(“ NVM
Page OxD. e 0xq|RESOUICES

0x8000 0x0_8000

Paging Window

0xC000 0x3_0000
OXFFFF 0x3_4000
0x3_8000
0x3_C000
0x3_FFFF

Figure 1-2. MC9S12G Global Memory Map
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1.6.1 Part ID Assignments

The part ID 1is located in two 8-bit registers PARTIDH and PARTIDL (addresses 0xO01A and 0x001B).
The read-only value is a unique part ID for each revision of the chip. Table 1-5 shows the assigned part ID
number and Mask Set number.

Table 1-5. Assigned Part ID Numbers

Device Mask Set Number Part ID

MC9S12GA240 ON95B 0xF080

MC9S12G240 ON95B 0xF080

MC9S12GA192 ON95B 0xF080

MC9S12G192 ON95B 0xF080

MC9S12G128 ON51A OxF180

MC9S12G96 ON51A 0xF180

ON75C! 0xF280!

MC9S12G64 5 >
1N75C 0xF281

ON75C! 0xF280!

MC9S12G48 5 >
1N75C 0xF281

ON75C! 0xF280!

MC9S12GN48 5 >
1N75C 0xF281

ON48A3 0xF380°3

MC9S12GN32 5 3
1N48A 0xF381

ON48A3 0xF380°3

MC9S12GN16 5 3
1N48A 0xF381

Only available in 48-pin LQFP and 64-pin LQFP
Only available in 32-pin LQFP

Only available in 48-pin LQFP and 48-pin QFN
Only available in 20-pin TSSOP and 32-pin LQFP

O R R

1.7  Signal Description and Device Pinouts

This section describes signals that connect off-chip. It includes a pinout diagram, a table of signal
properties, and detailed discussion of signals. It is built from the signal description sections of the
individual IP blocks on the device.

1.7.1 Pin Assignment Overview

Table 1-6 provides a summary of which ports are available for each package option.
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Table 1-6. Port Availability by Package Option

Port 20Tssop | 32LaFp | oLSEP | eararp | 100LaFP

Port AD/ADC Channels 6 8 12 16 16
Port A pins 0 0 0 0 8

Port B pins 0 0 0 0 8

Port C pins 0 0 0 0 8

Port D pins 0 0 0 0 8

Port E pins 2 2 2 2 2

Port J 0 0 4 8 8

Port M 0 2 2 4 4

Port P 0 4 6 8 8

Port S 4 6 8 8 8

Port T 2 4 6 8 8

Sum of Ports 14 26 40 54 86

I/O Power Pairs VDDX/VSSX 11 11 11 11 3/3

NOTE

To avoid current drawn from floating inputs, the input buffers of all
non-bonded pins are disabled.

1.7.2 Detailed Signal Descriptions

This section describes the signal properties. The relation between signals and package pins is described in
section 1.8 Device Pinouts.

1.7.2.1 RESET — External Reset Signal

The RESET signal is an active low bidirectional control signal. It acts as an input to initialize the MCU to
a known start-up state, and an output when an internal MCU function causes a reset. The RESET pin has
an internal pull-up device.

1.7.2.2 TEST — Test Pin
This input only pin is reserved for factory test. This pin has an internal pull-down device.

NOTE
The TEST pin must be tied to ground in all applications.
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1.7.2.3 BKGD / MODC — Background Debug and Mode Pin

The BKGD/MODC pin is used as a pseudo-open-drain pin for the background debug communication. It
is used as a MCU operating mode select pin during reset. The state of this pin is latched to the MODC bit
at the rising edge of RESET. The BKGD pin has an internal pull-up device.

1.7.24 EXTAL, XTAL — Oscillator Signal

EXTAL and XTAL are the crystal driver and external clock signals. On reset all the device clocks are
derived from the internal reference clock. XTAL is the oscillator output.

1.7.2.5 PAD[15:0] / KWADI[15:0] — Port AD Input Pins of ADC

PAD[15:0] are general-purpose input or output signals. These signals can have a pull-up or pull-down
device selected and enabled on per signal basis. Out of reset the pull devices are disabled.

1.7.2.6 PA[7:0] — Port A I/O Signals

PA[7:0] are general-purpose input or output signals. The signals can have pull-up devices, enabled by a
single control bit for this signal group. Out of reset the pull-up devices are disabled .

1.7.2.7 PB[7:0] — Port B /O Signals

PB[7:0] are general-purpose input or output signals. The signals can have pull-up devices, enabled by a
single control bit for this signal group. Out of reset the pull-up devices are disabled .

1.7.2.8 PC[7:0] — Port C I/O Signals

PC[7:0] are general-purpose input or output signals. The signals can have pull-up devices, enabled by a
single control bit for this signal group. Out of reset the pull-up devices are disabled .

1.7.2.9 PD[7:0] — Port D I/O Signals

PD[7:0] are general-purpose input or output signals. The signals can have pull-up device, enabled by a
single control bit for this signal group. Out of reset the pull-up devices are disabled.

1.7.2.10 PE[1:0] — Port E /O Signals

PE[1:0] are general-purpose input or output signals. The signals can have pull-down device, enabled by a
single control bit for this signal group. Out of reset the pull-down devices are enabled.

1.7.2.11 PJ[7:0] / KWJ[7:0] — Port J I/O Signals

PJ[7:0] are general-purpose input or output signals. The signals can be configured on per signal basis as
interrupt inputs with wakeup capability (KWJ[7:0]). They can have a pull-up or pull-down device selected
and enabled on per signal basis. Out of reset the pull devices are enabled .
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1.7.2.12 PM[3:0] — Port M I/O Signals

PM[3:0] are general-purpose input or output signals. They can have a pull-up or pull-down device selected
and enabled on per signal basis. Out of reset the pull devices are disabled. The signals can be configured
on per pin basis to open-drain mode.

1.7.2.13  PP[7:0] / KWP[7:0] — Port P I/O Signals

PP[7:0] are general-purpose input or output signals. The signals can be configured on per signal basis as
interrupt inputs with wakeup capability (KWP[7:0]). They can have a pull-up or pull-down device selected
and enabled on per signal basis. Out of reset the pull devices are disabled .

1.7.2.14 PS[7:0] — Port S I/O Signals

PS[7:0] are general-purpose input or output signals. They can have a pull-up or pull-down device selected
and enabled on per signal basis. Out of reset the pull-up devices are enabled. The signals can be configured
on per pin basis in open-drain mode.

1.7.2.15 PT[7:0] — Port TI/O Signals

PT[7:0] are general-purpose input or output signals. They can have a pull-up or pull-down device selected
and enabled on per signal basis. Out of reset the pull devices are disabled .

1.7.2.16  AN[15:0] — ADC Input Signals
AN[15:0] are the analog inputs of the Analog-to-Digital Converter.

1.7.2.17 ACMP Signals

1.7.217.1 ACMPP — Non-Inverting Analog Comparator Input

ACMPP is the non-inverting input of the analog comparator.

1.7.2.17.2 ACMPM — Inverting Analog Comparator Input

ACMPM is the inverting input of the analog comparator.

1.7.217.3 ACMPO — Analog Comparator Output
ACMPO is the output of the analog comparator.

1.7.2.18 DAC Signals

1.7.2.18.1  DACU[1:0] Output Pins

These analog pins is used for the unbuffered analog output Voltages from the DACO and the DACI resistor
network output, when the according mode is selected.
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1.7.2.18.2 AMP[1:0] Output Pins

These analog pins are used for the buffered analog outputs Voltage from the operational amplifier outputs,
when the according mode is selected.

1.7.2.18.3 AMPP[1:0] Input Pins

These analog input pins areused as input signals for the operational amplifiers positive input pins when the
according mode is selected.

1.7.2.18.4 AMPM[1:0] Input Pins

These analog input pins are used as input signals for the operational amplifiers negative input pin when the
according mode is selected.

1.7.2.19 SPI Signals

1.7.2.19.1 SS[2:0] Signals

Those signals are associated with the slave select SS functionality of the serial peripheral interfaces
SPI2-0.

1.7.2.19.2 SCK][2:0] Signals

Those signals are associated with the serial clock SCK functionality of the serial peripheral interfaces
SPI2-0.

1.7.2.19.3  MISO[2:0] Signals

Those signals are associated with the MISO functionality of the serial peripheral interfaces SPI2-0. They
act as master input during master mode or as slave output during slave mode.

1.7.2.19.4 MOSI[2:0] Signals

Those signals are associated with the MOSI functionality of the serial peripheral interfaces SP12-0. They
act as master output during master mode or as slave input during slave mode.

1.7.2.20 SCI Signals

1.7.2.20.1 RXD[2:0] Signals

Those signals are associated with the receive functionality of the serial communication interfaces SCI2-0.

1.7.2.20.2 TXD[2:0] Signals

Those signals are associated with the transmit functionality of the serial communication interfaces SCI2-0.
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1.7.2.21 CAN signals

1.7.2.21.1 RXCAN Signal

This signal is associated with the receive functionality of the scalable controller area network controller
(MSCAN).

1.7.2.21.2 TXCAN Signal

This signal is associated with the transmit functionality of the scalable controller area network controller
(MSCAN).

1.7.2.22 PWM[7:0] Signals
The signals PWM][7:0] are associated with the PWM module outputs.

1.7.2.23 Internal Clock outputs

1.7.2.23.1 ECLK
This signal is associated with the output of the divided bus clock (ECLK).
NOTE

This feature is only intended for debug purposes at room temperature.
It must not be used for clocking external devices in an application.

1.7.2.23.2 ECLKX2
This signal is associated with the output of twice the bus clock (ECLKX2).

NOTE

This feature is only intended for debug purposes at room temperature.
It must not be used for clocking external devices in an application.

1.7.2.23.3 API_EXTCLK
This signal is associated with the output of the API clock (API_EXTCLK).

1.7.2.24 10CJ[7:0] Signals

The signals IOC[7:0] are associated with the input capture or output compare functionality of the timer
(TIM) module.

1.7.2.25 IRQ

This signal is associated with the maskable IRQ interrupt.
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1.7.2.26 XIRQ

This signal is associated with the non-maskable XIRQ interrupt.

1.7.2.27 ETRIG[3:0]

These signals are inputs to the Analog-to-Digital Converter. Their purpose is to trigger ADC conversions.

1.7.3 Power Supply Pins

MC9S12G power and ground pins are described below. 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.

NOTE

All ground pins must be connected together in the application.

1.7.3.1 VDDX[3:1]/VDDX, VSSX[3:1J/VSSX— Power and Ground Pins for I/O Drivers

External power and ground for I/O drivers. Bypass requirements depend on how heavily the MCU pins are
loaded. All VDDX pins are connected together internally. All VSSX pins are connected together
internally.

NOTE

Not all VDDX[3:1]/VDDX and VSSX[3:1]VSSX pins are available on all
packages. Refer to section 1.8 Device Pinouts for further details.

1.7.3.2 VDDR — Power Pin for Internal Voltage Regulator

Power supply input to the internal voltage regulator.

NOTE
On some packages VDDR is bonded to VDDX and the pin is named

VDDXR. Refer to section 1.8 Device Pinouts for further details.
1.7.3.3 VSS — Core Ground Pin
The voltage supply of nominally 1.8V is derived from the internal voltage regulator. The return current

path is through the VSS pin.

1.7.3.4 VDDA, VSSA — Power Supply Pins for DAC,ACMP, RVA, ADC and
Voltage Regulator

These are the power supply and ground input pins for the digital-to-analog converter, the analog
comparator, the reference voltage attenuator, the analog-to-digital converter and the voltage regulator.
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Vyry is the reference voltage input pin for the digital-to-analog converter and the analog-to-digital
converter. Refer to Section 1.18, “ADC VRH/VRL Signal Connection” for further details.

Device Overview MC9S12G-Family

NOTE

On some packages VDDA is connected with VDDXR and the common pin
is named VDDXRA.

Also the VSSA is connected to VSSX and the common pin is named
VSSXA. See section Section 1.8, “Device Pinouts™ for further details.

VRH — Reference Voltage Input Pin

On some packages VRH is tied to VDDA or VDDXRA. Refer to section 1.8
Device Pinouts for further details.

1.7.3.6 Power and Ground Connection Summary
Table 1-7. Power and Ground Connection Summary
Mnemonic | Nominal Voltage Description
VDDR 3.15V -5.0 V | External power supply for internal voltage regulator.
VSS ov Return ground for the logic supply generated by the internal regulator
VDDX3.1] 3.15V - 5.0V | External power supply for I/O drivers. The 100-pin package features 3 1/O supply pins.
VSSX(3.1] ov Return ground for I/O drivers. The100-pin package provides 3 ground pins
VDDX 3.15V -5.0 V | External power supply for I/O drivers, All packages except 100-pin feature 1 I/O supply.
VSSX ov Return ground for I/O drivers. All packages except 100-pin provide 1 /O ground pin.
VDDA 3.15V -5.0V | External power supply for the analog-to-digital converter and for the reference circuit of the
internal voltage regulator.
VSSA ov Return ground for VDDA analog supply
VDDXR 3.15V - 5.0V | External power supply for I/O drivers and internal voltage regulator. For the 48-pin package
the VDDX and VDDR supplies are combined on one pin.

VDDXRA 3.15V -5.0V | External power supply for I/O drivers, internal voltage regulator and analog-to-digital
converter. For the 20- and 32-pin package the VDDX, VDDR and VDDA supplies are
combined on one pin.

VSSXA ov Return ground for I/O driver and VDDA analog supply
VRH 3.15V -5.0V | Reference voltage for the analog-to-digital converter.
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1.8 Device Pinouts

1.8.1 S12GN16 and S12GN32

1.8.1.1 Pinout 20-Pin TSSOP

o scKonocaPse . 1 QO 20 [
SS0/TXDO/PWM3/ECLK/API_EXTCLK/ETRIG3/PS7 | 2 19 [
RESET | 3 S12GN16 18 |5

VRH/VDDXRA ] 4 S12GN32 175

VSSXA ] 5 16 [

EXTAL/RXDO/PWMO/IOC2/ETRIGO/PE0 ] 6 - 15 5

vss . 7 20-Pin TSSOP =

XTAL/TXDO/PWMA1/IOC3/ETRIGI/PE1 ] 8 135

TEST ] 9 125

BKGD ] 10 115

PS5/I0C2/MOSI0

PS4/ETRIG2/PWM2/RXD0/MISO0

PAD5/KWADS/ETRIG3/PWM3/IOC3/TXDO/ANS/ACMPM
PAD4/KWAD4/ETRIG2/PWM2/I0C2/RXD0/AN4/ACMPP

PAD3/KWAD3/AN3/ACMPO
PAD2/KWAD2/AN2
PAD1/KWAD1/AN1
PADO/KWADO/ANO

PTO/IOCO/XIRQ

PT1/10C1/IRQ

Figure 1-3. 20-Pin TSSOP Pinout for S12GN16 and S12GN32

Table 1-8. 20-Pin TSSOP Pinout for S12GN16 and S12GN32

Function Internal Pull
<----lowest-----PRIORITY-----highest----> Power Resistor
Package | . 2nd 3rd 4th 5th 6th | 7th gth | SUPPlY CTRL Reset
Pin Func. Func. Func Func Func | Func Func State
1 PS6 I0C3 SCKO — — — — — Vbpx PERS/PPSS Up
2 PS7 ETRIG3 | API_EXTCLK ECLK PWM3 | TXDO SS0 — Vbpx PERS/PPSS Up
3 RESET — — — — — — — Vpox PULLUP
4 VDDXRA VRH — — — — — — — — —
5 VSSXA — — — — — — — — — —
6 PEO' ETRIGO PWMO 10C2 RXD0O | EXTAL — — Vbpx PUCR/PDPEE Down
7 VSS — — — — — — — — — —
8 PE1" ETRIGH1 PWMH1 I0C3 TXDO XTAL — — PUCR/PDPEE Down
9 TEST — — — — — — — N.A. RESET pin Down
10 BKGD MODC — — — — — — Vppx Always on Up
11 PT1 IOCA1 IRQ — — — — — Vpox PERT/PPST Disabled
12 PTO 10CO XIRQ — — — — — Vpox PERT/PPST Disabled
13 PADO KWADO ANO — — — — — Vppa | PER1AD/PPS1AD | Disabled
14 PADA1 KWAD1 AN1 — — — — — Vppa PER1AD/PPS1AD | Disabled
15 PAD2 KWAD2 AN2 — — — — — Vppa PER1AD/PPS1AD | Disabled
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Table 1-8. 20-Pin TSSOP Pinout for S12GN16 and S12GN32
Function Internal Pull
<----lowest-----PRIORITY-----highest----> Resistor
Power
Package Pin 2nd 3rd 4th 5th 6th 7th 8th Supply CTRL Reset

Pin Func. Func. Func Func Func Func Func State
16 PAD3 KWAD3 AN3 ACMPO — — — — Vbpa PER1AD/PPS1AD | Disabled
17 PAD4 KWAD4 ETRIG2 PWM2 I0C2 RXDO | AN4 ACMPP Vbpa PER1AD/PPS1AD | Disabled
18 PAD5 KWAD5 ETRIGS3 PWM3 I0C3 TXDO AN5 ACMPM Vpopa PER1AD/PPS1AD | Disabled
19 PS4 ETRIG2 PWM2 RXDO MISOO0 — — — Vbpx PERS/PPSS Up
20 PS5 I0C2 MOSIO — — — — — Vbpx PERS/PPSS Up

' The regular I/O characteristics (see Section A.2, “l/O Characteristics”) apply if the EXTAL/XTAL function is disabled
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1.8.1.2 Pinout 32-Pin LQFP
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Figure 1-4. 32-Pin LQFP OPinout for S12GN16 and S12GN32

Table 1-9. 32-Pin LQFP OPinout for S12GN16 and S12GN32

Function Internal Pull
<----lowest-----PRIORITY-----highest----> Resistor
Power
Supply
. . 2nd 3rd 4th 5th Reset
Package Pin Pin Func. Func. Func Func CTRL State
1 RESET — — — — Vbpx PULLUP
2 VDDXRA VRH — — — — — —
3 VSSXA — — — — — — —
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Table 1-9. 32-Pin LQFP OPinout for S12GN16 and S12GN32

Function Internal Pull
<----lowest-----PRIORITY-----highest----> Power Resistor

4 PEO’ EXTAL — — — — PUCR/PDPEE Down
5 VSS — — — — — — —

6 PE1’ XTAL — — — — PUCR/PDPEE Down
7 TEST — — — — N.A. RESET pin Down
8 BKGD MODC — — — Vbpx PUCR/BKPUE Up

9 PPO KWPO ETRIGO | API_EXTCLK | PWMO Vppx PERP/PPSP Disabled
10 PP1 KWP1 ETRIG1 ECLKX2 PWMH1 Vppx PERP/PPSP Disabled
11 PP2 KWP2 ETRIG2 PWM2 — Vppx PERP/PPSP Disabled
12 PP3 KWP3 ETRIG3 PWM3 — Vppx PERP/PPSP Disabled
13 PT3 IOC3 — — — Vpbpx PERT/PPST Disabled
14 PT2 I0C2 — — — Vbpx PERT/PPST Disabled
15 PTA1 I0C1 IRQ — — Vppx PERT/PPST Disabled
16 PTO 10CO XIRQ — — Vppx PERT/PPST Disabled
17 PADO KWADO ANO — — Vppa PER1AD/PPS1AD | Disabled
18 PAD1 KWAD1 AN1 — — Vppa PER1AD/PPS1AD | Disabled
19 PAD2 KWAD2 AN2 — — Vppa PER1AD/PPS1AD | Disabled
20 PAD3 KWADS3 AN3 — — Vppa PER1AD/PPS1AD | Disabled
21 PAD4 KWAD4 AN4 — — Vppa PER1AD/PPS1AD | Disabled
22 PAD5 KWAD5 ANS5 ACMPO — Vppa PER1AD/PPS1AD | Disabled
23 PAD6 KWADG6 AN6 ACMPP — Vppa PER1AD/PPS1AD | Disabled
24 PAD7 KWAD7 AN7 ACMPM — Vppa PER1AD/PPS1AD | Disabled
25 PSO RXDO — — — Vpox PERS/PPSS Up
26 PS1 TXDO — — — Vpox PERS/PPSS Up
27 PS4 PWM4 MISOO0 — — Vbpx PERS/PPSS Up
28 PS5 l0C4 MOSIO — — VbDx PERS/PPSS Up
29 PS6 I0C5 SCKO — — Vbpx PERS/PPSS Up
30 PS7 API_EXTCLK ECLK PWM5 SSO Vppx PERS/PPSS Up

31 PMO — — — — Vpox PERM/PPSM Disabled
32 PM1 - — — — Vpbx PERM/PPSM Disabled
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' The regular I/O characteristics (see Section A.2, “I/O Characteristics”) apply if the EXTAL/XTAL function is disabled

1.8.1.3

RESET
VDDXR
VSSX
EXTAL/PEO
VSS
XTAL/PE1
TEST
KWJ0/PJO
KWJ1/PJ1
KWJ2/PJ2
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BKGD

Pinout 48-Pin LQFP/QFN
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Figure 1-5. 48-Pin LQFP/QFN Pinout for S12GN16 and S12GN32
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Table 1-10. 48-Pin LQFP/QFN Pinout for S12GN16 and S12GN32
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Function Internal Pull

<----lowest-----PRIORITY-----highest----> Power Resistor

1 RESET — — — — Vbpx PULLUP
2 VDDXR — — — — — — —
3 VSSX — — — — — — —
4 PEOQ' EXTAL — — — Vpox PUCR/PDPEE Down
5 VSS — — — — — — —
6 PE1" XTAL — — — Vpox PUCR/PDPEE Down
7 TEST — — — — N.A. RESET pin Down
8 PJO KWJO — — — Vbpx PERJ/PPSJ Up
9 PJ1 KWJ1 — — — Vbpx PERJ/PPSJ Up
10 PJ2 KWJ2 — — — Vbpx PERJ/PPSJ Up
11 PJ3 KWJ3 — — — Vbbpx PERJ/PPSJ Up
12 BKGD MODC — — — Vppx PUCR/BKPUE Up
13 PPO KWPO ETRIGO | API_EXTCLK PWMO Vppx PERP/PPSP Disabled
14 PP1 KWP1 ETRIG1 ECLKX2 PWMH1 Vppx PERP/PPSP Disabled
15 PP2 KWP2 ETRIG2 PWM2 — Vppx PERP/PPSP Disabled
16 PP3 KWP3 ETRIG3 PWMS3 — Vppx PERP/PPSP Disabled
17 PP4 KWP4 PWM4 — — Vppx PERP/PPSP Disabled
18 PP5 KWP5 PWM5 — — Vppx PERP/PPSP Disabled
19 PT5 10C5 — — — Vbpx PERT/PPST Disabled
20 PT4 I0C4 — — — Vppx PERT/PPST Disabled
21 PT3 I0C3 — — — Vppx PERT/PPST Disabled
22 PT2 l0C2 — — — Vbpx PERT/PPST Disabled
23 PT1 IOC1 IRQ — — Vpox PERT/PPST Disabled
24 PTO l0Co XIRQ — — Vbox PERT/PPST Disabled
25 PADO KWADO ANO — — Vppa PER1AD/PPS1AD Disabled
26 PAD8 KWADS8 — — — Vppa PEROAD/PPSOAD Disabled
27 PAD1 KWAD1 AN1 — — Vppa PER1AD/PPS1AD Disabled
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Table 1-10. 48-Pin LQFP/QFN Pinout for S12GN16 and S12GN32

Function Internal Pull
<----lowest-----PRIORITY-----highest----> Power Resistor
28 PAD9 KWAD9 ACMPO — — Vppa PEROAD/PPSOAD Disabled
29 PAD2 KWAD2 AN2 — — Vopa PER1AD/PPS1AD Disabled
30 PAD10 KWAD10 ACMPP Vopa PEROAD/PPSOAD Disabled
31 PAD3 KWAD3 AN3 — — Vppa PER1AD/PPS1AD Disabled
32 PAD11 KWAD11 ACMPM Vopa PEROAD/PPSOAD Disabled
33 PAD4 KWAD4 AN4 — — Vppa PER1AD/PPS1AD Disabled
34 PAD5 KWADS5 AN5 — — Vppa PER1AD/PPSOAD Disabled
35 PAD6 KWAD6 ANG6 — — Vppa PER1AD/PPS1AD Disabled
36 PAD7 KWAD7 AN7 — — Vopa PER1AD/PPS1AD Disabled
37 VDDA VRH — — — — — —
38 VSSA — — — — — — —
39 PSO RXDO — — — Vbpx PERS/PPSS Up
40 PS1 TXDO — — — Vbpx PERS/PPSS Up
41 PS2 — — — — Vbpx PERS/PPSS Up
42 PS3 — — — — Vbpx PERS/PPSS Up
43 PS4 MISO0 — — — Vpox PERS/PPSS Up
44 PS5 MOSIO — — — Vbpx PERS/PPSS Up
45 PS6 SCKO — — — Vbpx PERS/PPSS Up
46 PS7 API_EXTCLK ECLK SSo0 — Vppx PERS/PPSS Up
47 PMO — — — — Vbox PERM/PPSM Disabled
48 PMA1 — — — — Vbpx PERM/PPSM Disabled

T The regular I/O characteristics (see Section A.2, “I/O Characteristics”) apply if the EXTAL/XTAL function is disabled

1.8.2 S12GN48

1.8.2.1 Pinout 32-Pin LQFP
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Figure 1-6. 32-Pin LQFP Pinout for S12GN48

Table 1-11. 32-Pin LQFP Pinout for S12GN48
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Function Internal Puli
<----lowest-----PRIORITY-----highest----> Resistor
Power
Supply
. . 2nd 3rd 4th 5th Reset
Package Pin Pin Func. Func. Func Func CTRL State
1 RESET — — — — Vbpx PULLUP
2 VDDXRA VRH — — — — — —
3 VSSXA — — — — — — —
4 PEO! EXTAL — — — — PUCR/PDPEE Down
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Table 1-11. 32-Pin LQFP Pinout for S12GN48

Function Internal Pull
<----lowest-----PRIORITY-----highest----> Power Resistor

5 VSS — — — — — — —

6 PE1’ XTAL — — — — PUCR/PDPEE Down
7 TEST — — — — N.A. RESET pin Down
8 BKGD MODC — — — Vpbpx PUCR/BKPUE Up

9 PPO KWPO ETRIGO | API_EXTCLK | PWMO Vbpx PERP/PPSP Disabled
10 PP1 KWP1 ETRIG1 ECLKX2 PWMH1 Vppx PERP/PPSP Disabled
11 PP2 KWP2 ETRIG2 PWM2 — Vppx PERP/PPSP Disabled
12 PP3 KWP3 ETRIG3 PWM3 — Vppx PERP/PPSP Disabled
13 PT3 l0C3 — — — VbDpx PERT/PPST Disabled
14 PT2 I0C2 — — — Vpbpx PERT/PPST Disabled
15 PT1 IOCA1 IRQ — — Vpox PERT/PPST Disabled
16 PTO 10CO XIRQ — — Vppx PERT/PPST Disabled
17 PADO KWADO ANO — — Vppa PER1AD/PPS1AD | Disabled
18 PAD1 KWAD1 AN1 — — Vppa PER1AD/PPS1AD | Disabled
19 PAD2 KWAD2 AN2 — — Vppa PER1AD/PPS1AD | Disabled
20 PAD3 KWAD3 AN3 — — Vppa PER1AD/PPS1AD | Disabled
21 PAD4 KWAD4 AN4 — — Vppa PER1AD/PPS1AD | Disabled
22 PADS5 KWAD5 ANS5 ACMPO — Vppa PER1AD/PPS1AD | Disabled
23 PAD6 KWADG6 AN6 ACMPP — Vppa PER1AD/PPS1AD | Disabled
24 PAD7 KWAD7 AN7 ACMPM — Vppa PER1AD/PPS1AD | Disabled
25 PSO RXDO — — — Vbpx PERS/PPSS Up
26 PS1 TXDO — — — Vpox PERS/PPSS Up
27 PS4 PWM4 MISO0 — — Vpbx PERS/PPSS Up
28 PS5 l0C4 MOSIO — — Vbpx PERS/PPSS Up
29 PS6 I0C5 SCKO — — VbDx PERS/PPSS Up
30 PS7 API_EXTCLK ECLK PWM5 SSO Vppx PERS/PPSS Up

31 PMO RXD1 — — — Vbpx PERM/PPSM Disabled
32 PM1 TXD1 — — — Vbpx PERM/PPSM Disabled

' The regular I/O characteristics (see Section A.2, “I/O Characteristics”) apply if the EXTAL/XTAL function is disabled
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1.8.2.2 Pinout 48-Pin LQFP
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Figure 1-7. 48-Pin LQFP Pinout for S12GN48
Table 1-12. 48-Pin LQFP Pinout for S12GN48
Function Internal Puli
<----lowest-----PRIORITY-----highest----> Resistor
Power
Supply
. . 2nd 3rd 4th 5th Reset
Package Pin
ackage Pin Func. Func. Func Func CTRL State
1 RESET — — — — Vppx PULLUP
2 VDDXR — — — — — — —
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Table 1-12. 48-Pin LQFP Pinout for S12GN48

Function Internal Pull
<----lowest-----PRIORITY-----highest----> Power Resistor

3 VSSX — — — — — — —

4 PEO’ EXTAL — — — Vbox PUCR/PDPEE Down
5 VSS — — — — — — —

6 PE1" XTAL — — — Vpox PUCR/PDPEE Down
7 TEST — — — — N.A. RESET pin Down
8 PJO KWJ0 MISO1 — — Vppx PERJ/PPSJ Up

9 PJ1 KWJ1 MOSH — — Vppx PERJ/PPSJ Up

10 PJ2 KWJ2 SCK1 — — Vbpx PERJ/PPSJ Up

11 PJ3 KWJ3 SS1 — — Vbpx PERJ/PPSJ Up

12 BKGD MODC — — — Vppx PUCR/BKPUE Up

13 PPO KWPO ETRIGO | API_EXTCLK PWMO Vppx PERP/PPSP Disabled
14 PP1 KWP1 ETRIG1 ECLKX2 PWMH1 Vppx PERP/PPSP Disabled
15 PP2 KWP2 ETRIG2 PWM2 — Vppx PERP/PPSP Disabled
16 PP3 KWP3 ETRIG3 PWM3 — Vppx PERP/PPSP Disabled
17 PP4 KWP4 PWM4 — — Vppx PERP/PPSP Disabled
18 PP5 KWP5 PWM5 — — Vppx PERP/PPSP Disabled
19 PT5 I0C5 — — — Vppx PERT/PPST Disabled
20 PT4 I0C4 — — — Vppx PERT/PPST Disabled
21 PT3 I0C3 — — — Vppx PERT/PPST Disabled
22 PT2 I0C2 — — — Vppx PERT/PPST Disabled
23 PT1 I0C1 IRQ — — Vbpx PERT/PPST Disabled
24 PTO 10CO XIRQ — — Vpox PERT/PPST Disabled
25 PADO KWADO ANO — — Vopa PER1AD/PPS1AD Disabled
26 PAD8 KWAD8 AN8 — — Vppa PEROAD/PPSOAD Disabled
27 PAD1 KWAD1 AN1 — — Vppa PER1AD/PPS1AD Disabled
28 PAD9 KWAD9 AN9 ACMPO — Vppa PEROAD/PPS0AD Disabled
29 PAD2 KWAD2 AN2 — — Vopa PER1AD/PPS1AD Disabled
30 PAD10 KWAD10 AN10 ACMPP Vbpa PEROAD/PPSOAD Disabled
31 PAD3 KWAD3 AN3 — — Vopa PER1AD/PPS1AD Disabled
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Table 1-12. 48-Pin LQFP Pinout for S12GN48

Device Overview MC9S12G-Family

Function Internal Pull

<----lowest-----PRIORITY-----highest----> Power Resistor
32 PAD11 KWAD11 AN11 ACMPM Vppa PEROAD/PPSOAD Disabled
33 PAD4 KWAD4 AN4 — — Vopa PER1AD/PPS1AD Disabled
34 PAD5 KWADS5 AN5 — — Vopa PER1AD/PPSOAD Disabled
35 PAD6 KWAD6 ANG6 — — Vppa PER1AD/PPS1AD Disabled
36 PAD7 KWAD7 AN7 — — Vopa PER1AD/PPS1AD Disabled
37 VDDA VRH — — — — — —
38 VSSA — — — — — — —
39 PSO RXDO — — — Vbpx PERS/PPSS Up
40 PS1 TXDO — — — Vbpx PERS/PPSS Up
41 PS2 RXD1 — — — Vpox PERS/PPSS Up
42 PS3 TXD1 — — — Vpox PERS/PPSS Up
43 PS4 MISOO — — — Vbpx PERS/PPSS Up
44 PS5 MOSIO — — — Vbpx PERS/PPSS Up
45 PS6 SCKO — — — Vbpx PERS/PPSS Up
46 PS7 | APLEXTCLK | ECLK SS0 — VbDpx PERS/PPSS Up
47 PMO — — — — Vpox PERM/PPSM Disabled
48 PM1 — — — — Vbox PERM/PPSM Disabled

' The regular I/O characteristics (see Section A.2, “I/O Characteristics”) apply if the EXTAL/XTAL function is disabled
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1.8.2.3 Pinout 64-Pin LQFP
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Figure 1-8. 64-Pin LQFP Pinout for S12GN48
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Table 1-13. 64-Pin LQFP Pinout for S12GN48

Function Internal Pull

<----lowest-----PRIORITY-----highest----> Power Resistor
1 PJ6 KWJ6 — — — Vpox PERJ/PPSJ Up
2 PJ5 KWJ5 — — — Vpox PERJ/PPSJ Up
3 PJ4 KWJ4 — — — VbDpx PERJ/PPSJ Up
4 RESET — — — — Vpox PULLUP
5 VDDX — — — — — — —
6 VDDR — — — — — — —
7 VSSX — — — — — — —
8 PEOQ’ EXTAL — — — Vpox PUCR/PDPEE Down
9 VSS — — — — — — —
10 PE1’ XTAL — — — Vpox PUCR/PDPEE Down
11 TEST — — — — N.A. RESET pin Down
12 PJO KWJO MISO1 — — Vpox PERJ/PPSJ Up
13 PJA1 KWJ1 MOSI1 — — Vppx PERJ/PPSJ Up
14 PJ2 KWJ2 SCKA1 — — Vppx PERJ/PPSJ Up
15 PJ3 KWJ3 SS1 — — Vbpx PERJ/PPSJ Up
16 BKGD MODC — — — VbDpx PUCR/BKPUE Up
17 PPO KWPO ETRIGO | API_EXTCLK | PWMO Vbpx PERP/PPSP Disabled
18 PP1 KWP1 ETRIG1 ECLKX2 PWM1 Vbpx PERP/PPSP Disabled
19 PP2 KWP2 ETRIG2 PWM2 — Vppx PERP/PPSP Disabled
20 PP3 KWP3 ETRIG3 PWM3 — Vppx PERP/PPSP Disabled
21 PP4 KWP4 PWM4 — — Vppx PERP/PPSP Disabled
22 PP5 KWP5 PWM5 — — Vppx PERP/PPSP Disabled
23 PP6 KWP6 — — Vbpx PERP/PPSP Disabled
24 PP7 KWP7 — — Vbpx PERP/PPSP Disabled
25 PT7 — — — — Vpox PERT/PPST Disabled
26 PT6 — — — — Vpox PERT/PPST Disabled
27 PT5 IOC5 — — — Vpbox PERT/PPST Disabled

MC9S12G Family Reference Manual, Rev.1.10

Freescale Semiconductor 61



Device Overview MC9S12G-Family

Table 1-13. 64-Pin LQFP Pinout for S12GN48

Function Internal Pull
<----lowest-----PRIORITY-----highest----> Power Resistor
28 PT4 I0C4 — — — Vppx PERT/PPST Disabled
29 PT3 l0C3 — — — Vbox PERT/PPST Disabled
30 PT2 l0C2 — — — VpDpx PERT/PPST Disabled
31 PT1 IOCA1 IRQ — — Vpox PERT/PPST Disabled
32 PTO I0CO XIRQ — — Vpox PERT/PPST Disabled
33 PADO KWADO ANO — — Vppa PER1AD/PPS1AD Disabled
34 PAD8 KWADS8 AN8 — — Vppa PEROAD/PPSOAD Disabled
35 PAD1 KWAD1 AN1 — — Vppa PER1AD/PPS1AD Disabled
36 PAD9 KWAD9 AN9 ACMPO — Vbpa PEROADPPSOAD Disabled
37 PAD2 KWAD2 AN2 — — Vppa PER1AD/PPS1AD Disabled
38 PAD10 KWAD10 AN10 ACMPP — Vpopa PEROAD/PPSOAD Disabled
39 PAD3 KWAD3 AN3 — — Vppa PER1AD/PPS1AD Disabled
40 PAD11 KWAD11 AN11 ACMPM — Vppa PEROAD/PPSOAD Disabled
41 PAD4 KWAD4 AN4 — — Vppa PER1AD/PPS1AD Disabled
42 PAD12 KWAD12 — — — Vppa PEROAD/PPSOAD Disabled
43 PAD5 KWAD5 ANS5 — — Vppa PER1AD/PPS1AD Disabled
44 PAD13 KWAD13 — — — Vpopa PEROAD/PPSOAD Disabled
45 PAD6 KWADG6 AN6 — — Vppa PER1AD/PPS1AD Disabled
46 PAD14 KWAD14 — — Vppa PEROAD/PPSOAD Disabled
47 PAD7 KWAD7 AN7 — — Vppa PER1AD/PPS1AD Disabled
48 PAD15 KWAD15 — — Vppa PEROAD/PPSOAD Disabled
49 VRH — — — — — — —
50 VDDA — — — — — — —
51 VSSA — — — — — — —
52 PSO RXDO — — — VbDpx PERS/PPSS Up
53 PS1 TXDO — — — VbDpx PERS/PPSS Up
54 PS2 RXD1 — — — VpDpx PERS/PPSS Up
55 PS3 TXD1 — — — Vpox PERS/PPSS Up
56 PS4 MISO0 — — — Vpox PERS/PPSS Up
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Table 1-13. 64-Pin LQFP Pinout for S12GN48

Function Internal Pull

<----lowest-----PRIORITY-----highest----> Power Resistor
57 PS5 MOSIO — — — VbDpx PERS/PPSS Up
58 PS6 SCKO — — — Vbpx PERS/PPSS Up
59 PS7 API_EXTCLK ECLK SSO — Vppx PERS/PPSS Up
60 PMO — — — — Vpox PERM/PPSM Disabled
61 PMA1 — — — — Vpox PERM/PPSM Disabled
62 PM2 — — — — VbDpx PERM/PPSM Disabled
63 PM3 — — — — Vpbox PERM/PPSM Disabled
64 PJ7 KWJ7 — — — VbDpx PERJ/PPSJ Up

' The regular I/O characteristics (see Section A.2, “I/O Characteristics”) apply if the EXTAL/XTAL function is disabled
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1.8.3 S12G48 and S12G64

1.8.3.1 Pinout 32-Pin LQFP
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Figure 1-9. 32-Pin LQFP Pinout for S12G48 and S12G64

Table 1-14. 32-Pin LQFP Pinout for S12G48 and S12G64

Function Internal Puli
<----lowest-----PRIORITY-----highest----> Resistor
Power
Supply
. . 2nd 3rd 4th 5th Reset
Package Pin Pin Func. Func. Func Func CTRL State
1 RESET — — — — Vbpx PULLUP
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Table 1-14. 32-Pin LQFP Pinout for S12G48 and S12G64

Function Internal Pull
<----lowest-----PRIORITY-----highest----> Power Resistor
2 VDDXRA VRH — — — — — —
3 VSSXA — — — — — — —
4 PEO’ EXTAL — — — — PUCR/PDPEE Down
5 VSS — — — — — — —
6 PE1’ XTAL — — — — PUCR/PDPEE Down
7 TEST — — — — N.A. RESET pin Down
8 BKGD MODC — — — Vbox PUCR/BKPUE Up
9 PPO KWPO ETRIGO | API_EXTCLK | PWMO Vppx PERP/PPSP Disabled
10 PP1 KWP1 ETRIG1 ECLKX2 PWMH1 Vppx PERP/PPSP Disabled
11 PP2 KWP2 ETRIG2 PWM2 — Vpbpx PERP/PPSP Disabled
12 PP3 KWP3 ETRIG3 PWM3 — Vbpx PERP/PPSP Disabled
13 PT3 I0C3 — — — Vppx PERT/PPST Disabled
14 PT2 I0C2 — — — Vppx PERT/PPST Disabled
15 PT1 IOCA1 IRQ — — Vbox PERT/PPST Disabled
16 PTO I0COo XIRQ — — Vppx PERT/PPST Disabled
17 PADO KWADO ANO — — Vppa PER1AD/PPS1AD | Disabled
18 PAD1 KWAD1 AN1 — — Vppa PER1AD/PPS1AD | Disabled
19 PAD2 KWAD2 AN2 — — Vppa PER1AD/PPS1AD | Disabled
20 PAD3 KWAD3 AN3 — — Vppa PER1AD/PPS1AD | Disabled
21 PAD4 KWAD4 AN4 — — Vppa PER1AD/PPS1AD | Disabled
22 PAD5 KWAD5 ANS5 ACMPO — Vppa PER1AD/PPS1AD | Disabled
23 PAD6 KWADG6 AN6 ACMPP — Vppa PER1AD/PPS1AD | Disabled
24 PAD7 KWAD7 AN7 ACMPM — Vbpa PER1AD/PPS1AD | Disabled
25 PSO RXDO — — — VbDx PERS/PPSS Up
26 PS1 TXDO — — — VbDx PERS/PPSS Up
27 PS4 PWM4 MISO0 — — Vbox PERS/PPSS Up
28 PS5 I0C4 MOSIo — — Vbpx PERS/PPSS Up
29 PS6 I0C5 SCKO — — Vbpx PERS/PPSS Up
30 PS7 API_EXTCLK ECLK PWM5 SSO Vbpx PERS/PPSS Up
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Table 1-14. 32-Pin LQFP Pinout for S12G48 and S12G64

Function Internal Pull
<----lowest-----PRIORITY-----highest----> Resistor
Power
Supply
. . 2nd 3rd 4th 5th Reset
Package Pin Pin Func. Func. Func Func CTRL State
31 PMO RXD1 RXCAN — — Vbbx PERM/PPSM Disabled
32 PM1 TXDA1 TXCAN — — Vbbx PERM/PPSM Disabled

' The regular I/O characteristics (see Section A.2, “I/O Characteristics”) apply if the EXTAL/XTAL function is disabled
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Figure 1-10. 48-Pin LQFP Pinout for S12G48 and S12G64
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Table 1-15. 48-Pin LQFP Pinout for S12G48 and S12G64

Function Internal Pull

<----lowest-----PRIORITY-----highest----> Power Resistor

1 RESET — — — — Vbpx PULLUP
2 VDDXR — — — — — — —
3 VSSX — — — — — — —
4 PEOQ' EXTAL — — — Vpox PUCR/PDPEE Down
5 VSS — — — — — — —
6 PE1" XTAL — — — Vpox PUCR/PDPEE Down
7 TEST — — — — N.A. RESET pin Down
8 PJO KWJ0 — MISO1 — Vppx PERJ/PPSJ Up
9 PJ1 KWJ1 — MOSIT — Vppx PERJ/PPSJ Up
10 PJ2 KWJ2 — SCK1 — VbDpx PERJ/PPSJ Up
11 PJ3 KWJ3 — SS1 — Vbbpx PERJ/PPSJ Up
12 BKGD MODC — — — Vppx PUCR/BKPUE Up
13 PPO KWPO ETRIGO | API_EXTCLK PWMO Vppx PERP/PPSP Disabled
14 PP1 KWP1 ETRIG1 ECLKX2 PWMH1 Vppx PERP/PPSP Disabled
15 PP2 KWP2 ETRIG2 PWM2 — Vppx PERP/PPSP Disabled
16 PP3 KWP3 ETRIG3 PWMS3 — Vppx PERP/PPSP Disabled
17 PP4 KWP4 PWM4 — — Vppx PERP/PPSP Disabled
18 PP5 KWP5 PWM5 — — Vppx PERP/PPSP Disabled
19 PT5 10C5 — — — Vbpx PERT/PPST Disabled
20 PT4 I0C4 — — — Vppx PERT/PPST Disabled
21 PT3 I0C3 — — — Vppx PERT/PPST Disabled
22 PT2 l0C2 — — — Vbpx PERT/PPST Disabled
23 PT1 IOC1 IRQ — — Vpox PERT/PPST Disabled
24 PTO l0Co XIRQ — — Vbox PERT/PPST Disabled
25 PADO KWADO ANO — — Vppa PER1AD/PPS1AD Disabled
26 PAD8 KWADS8 AN8 — — Vppa PEROAD/PPSOAD Disabled
27 PAD1 KWAD1 AN1 — — Vppa PER1AD/PPS1AD Disabled
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Table 1-15. 48-Pin LQFP Pinout for S12G48 and S12G64

Function Internal Pull
<----lowest-----PRIORITY-----highest----> Power Resistor
28 PAD9 KWAD9 AN9 ACMPO — Vppa PEROAD/PPSOAD Disabled
29 PAD2 KWAD2 AN2 — — Vopa PER1AD/PPS1AD Disabled
30 PAD10 KWAD10 AN10 ACMPP Vopa PEROAD/PPSOAD Disabled
31 PAD3 KWAD3 AN3 — — Vppa PER1AD/PPS1AD Disabled
32 PAD11 KWAD11 AN11 ACMPM Vopa PEROAD/PPSOAD Disabled
33 PAD4 KWAD4 AN4 — — Vppa PER1AD/PPS1AD Disabled
34 PAD5 KWADS5 AN5 — — Vppa PER1AD/PPSOAD Disabled
35 PAD6 KWAD6 ANG6 — — Vppa PER1AD/PPS1AD Disabled
36 PAD7 KWAD7 AN7 — — Vopa PER1AD/PPS1AD Disabled
37 VDDA VRH — — — — — —
38 VSSA — — — — — — —
39 PSO RXDO — — — Vbpx PERS/PPSS Up
40 PS1 TXDO — — — Vbpx PERS/PPSS Up
41 PS2 RXD1 — — — Vbox PERS/PPSS Up
42 PS3 TXD1 — — — Vppx PERS/PPSS Up
43 PS4 MISO0 — — — Vpox PERS/PPSS Up
44 PS5 MOSIO — — — Vbbpx PERS/PPSS Up
45 PS6 SCKO — — — Vbpx PERS/PPSS Up
46 PS7 API_EXTCLK ECLK SSo0 — Vppx PERS/PPSS Up
47 PMO RXCAN — — — Vppx PERM/PPSM Disabled
48 PMH1 TXCAN — — — Vppx PERM/PPSM Disabled

T The regular I/O characteristics (see Section A.2, “I/O Characteristics”) apply if the EXTAL/XTAL function is disabled
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1.8.3.3 Pinout 64-Pin LQFP
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Figure 1-11. 64-Pin LQFP Pinout for S12G48 and S12G64
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Table 1-16. 64-Pin LQFP Pinout for S12G48 and S12G64

Function Internal Pull

<----lowest-----PRIORITY-----highest----> Power Resistor
1 PJ6 KWJ6 — — — Vpox PERJ/PPSJ Up
2 PJ5 KWJ5 — — — Vpox PERJ/PPSJ Up
3 PJ4 KWJ4 — — — Vbpx PERJ/PPSJ Up

4 RESET — — — — Vpox PULLUP
5 VDDX — — — — — — —
6 VDDR — — — — — — —
7 VSSX — — — — — — —
8 PEO’ EXTAL — — — Vpox PUCR/PDPEE Down
9 VSS — — — — — — —
10 PE1’ XTAL — — — Vbox PUCR/PDPEE Down
11 TEST — — — — N.A. RESET pin Down
12 PJO KWJO MISO1 — — Vpox PERJ/PPSJ Up
13 PJ1 KWJ1 MOSIH — — Vppx PERJ/PPSJ Up
14 PJ2 KWJ2 SCKA1 — — Vppx PERJ/PPSJ Up
15 PJ3 KWJ3 SS1 — — Vbpx PERJ/PPSJ Up
16 BKGD MODC — — — Vbox PUCR/BKPUE Up
17 PPO KWPO ETRIGO | API_EXTCLK | PWMO Vppx PERP/PPSP Disabled
18 PP1 KWP1 ETRIG1 ECLKX2 PWM1 Vppx PERP/PPSP Disabled
19 PP2 KWP2 ETRIG2 PWM2 — Vppx PERP/PPSP Disabled
20 PP3 KWP3 ETRIG3 PWM3 — Vppx PERP/PPSP Disabled
21 PP4 KWP4 PWM4 — — Vppx PERP/PPSP Disabled
22 PP5 KWP5 PWM5 — — Vppx PERP/PPSP Disabled
23 PP6 KWP6 — — — Vppx PERP/PPSP Disabled
24 PP7 KWP7 — — — Vbpx PERP/PPSP Disabled
25 PT7 — — — — Vpox PERT/PPST Disabled
26 PT6 — — — — Vpox PERT/PPST Disabled
27 PT5 IOC5 — — — Vbox PERT/PPST Disabled
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Table 1-16. 64-Pin LQFP Pinout for S12G48 and S12G64

Function Internal Pull
<----lowest-----PRIORITY-----highest----> Power Resistor
28 PT4 I0C4 — — — Vppx PERT/PPST Disabled
29 PT3 l0C3 — — — Vbox PERT/PPST Disabled
30 PT2 l0C2 — — — VpDpx PERT/PPST Disabled
31 PT1 IOCA1 IRQ — — Vpox PERT/PPST Disabled
32 PTO I0CO XIRQ — — Vpox PERT/PPST Disabled
33 PADO KWADO ANO — — Vppa PER1AD/PPS1AD Disabled
34 PAD8 KWADS8 AN8 — — Vppa PEROAD/PPSOAD Disabled
35 PAD1 KWAD1 AN1 — — Vppa PER1AD/PPS1AD Disabled
36 PAD9 KWAD9 AN9 ACMPO — Vbpa PEROADPPSOAD Disabled
37 PAD2 KWAD2 AN2 — — Vppa PER1AD/PPS1AD Disabled
38 PAD10 KWAD10 AN10 ACMPP Vpopa PEROAD/PPSOAD Disabled
39 PAD3 KWAD3 AN3 — — Vppa PER1AD/PPS1AD Disabled
40 PAD11 KWAD11 AN11 ACMPM Vppa PEROAD/PPSOAD Disabled
41 PAD4 KWAD4 AN4 — — Vppa PER1AD/PPS1AD Disabled
42 PAD12 KWAD12 — — — Vppa PEROAD/PPSOAD Disabled
43 PAD5 KWAD5 ANS5 — — Vppa PER1AD/PPS1AD Disabled
44 PAD13 KWAD13 — — — Vpopa PEROAD/PPSOAD Disabled
45 PAD6 KWADG6 AN6 — — Vppa PER1AD/PPS1AD Disabled
46 PAD14 KWAD14 — — — Vppa PEROAD/PPSOAD Disabled
47 PAD7 KWAD7 AN7 — — Vppa PER1AD/PPS1AD Disabled
48 PAD15 KWAD15 — — — Vppa PEROAD/PPSOAD Disabled
49 VRH — — — — — — —
50 VDDA — — — — — — —
51 VSSA — — — — — — —
52 PSO RXDO — — — VbDpx PERS/PPSS Up
53 PS1 TXDO — — — VbDpx PERS/PPSS Up
54 PS2 RXD1 — — — VpDpx PERS/PPSS Up
55 PS3 TXD1 — — — Vpox PERS/PPSS Up
56 PS4 MISO0 — — — Vpox PERS/PPSS Up
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Table 1-16. 64-Pin LQFP Pinout for S12G48 and S12G64

Function Internal Pull

<----lowest-----PRIORITY-----highest----> Power Resistor
57 PS5 MOSIO — — — VbDpx PERS/PPSS Up
58 PS6 SCKO — — — Vbpx PERS/PPSS Up
59 PS7 API_EXTCLK ECLK SSO — Vppx PERS/PPSS Up
60 PMO RXCAN — — — Vbpx PERM/PPSM Disabled
61 PM1 TXCAN — — — Vbpx PERM/PPSM Disabled
62 PM2 — — — — VbDpx PERM/PPSM Disabled
63 PM3 — — — — Vpbox PERM/PPSM Disabled
64 PJ7 KWJ7 — — — VbDpx PERJ/PPSJ Up

' The regular I/O characteristics (see Section A.2, “I/O Characteristics”) apply if the EXTAL/XTAL function is disabled
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1.8.4 S12G96 and S12G128
1.8.4.1 Pinout 48-Pin LQFP
o
)]
5]
4
—
v
gxe
EZX oo -
0078235588 ¢
ECaSS8ele«g
TSN OWUWTOAN-o WO
SS2N0NNDNNDNDNONNDNA
(W W n N W o N o Y N n Y Y IR
IERIRIRIRIRIRINININInIN
OMNOUTONTOO 0N
T ITTTTSTITOOM
RESET ] 1 O 36 [ PAD7/KWAD7/AN7
VDDXR ] 2 35 |1 PAD6/KWADG6/ANG
VSSX ] 3 34 |1 PAD5/KWADS5/ANS
EXTAL/PEO | 4 S12G96 33 |7 PAD4/KWAD4/AN4
VSS ] 5 S12G128 32 [ PAD11/KWAD11/AN11
XTAL/PE1 C] 6 31 |2 PAD3/KWAD3/AN3
TEST ] 7 48-Pin LQFP 30 1 PAD10/KWAD10/AN10
MISO1/PWM6/KWJO/PJO T 8 29 [ PAD2/KWAD2/AN2
MOSI1/IOC6/KWJ1/PJ1 T 9 28 [ PAD9/KWAD9/AN9
SCK1/IOC7/KWJ2/PJ2 ] 10 27 =1 PAD1/KWAD1/AN1
SS1/PWM7/KWJ3/PJ3 ] 11 26 [ PAD8/KWAD8/AN8
BKGD 12 25 | PADO/KWADO/ANO
NTOOMNMNOOO AN M
TN NNNN
guouguuuuyuy
O~ ANNMTLOLUOOTONTO
[ a T o I N W n NNl ol sl ol sl ol
AT a W W a W a W a WY o B a I o B a N A IR0 Y
STARNTOIONITANT O
Aooaan000000
SSS=2=S2000000
XXXXXX lelle;
O~ ANMIT W0 a4
Q000== i~
rrre== x
FFFFQoLA
W www
¥399
o¥
CJEk
W
<=
Sa
=
o
Figure 1-12. 48-Pin LQFP Pinout for S12G96 and S12G128
Table 1-17. 48-Pin LQFP Pinout for S12G96 and S12G128
Function Internal Pull
<----lowest-----PRIORITY-----highest----> Resistor
Power
Supply
. . 2nd 3rd 4th 5th Reset
Package Pin Pin Func. Func. Func Func CTRL State
1 RESET — — — — Vbpx PULLUP
MC9S12G Family Reference Manual, Rev.1.10
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Table 1-17. 48-Pin LQFP Pinout for S12G96 and S12G128

Function Internal Pull
<----lowest-----PRIORITY-----highest----> Power Resistor
2 VDDXR — — — — — — —
3 VSSX — — — — — — —
4 PEO’ EXTAL — — — Vppx PUCR/PDPEE Down
5 VSS — — — — — — —
6 PE1" XTAL — — — Vpox PUCR/PDPEE Down
7 TEST — — — — N.A. RESET pin Down
8 PJO KWJ0 PWM6 MISO1 — Vppx PERJ/PPSJ Up
9 PJ1 KWJ1 I0C6 MOSI1 — Vppx PERJ/PPSJ Up
10 PJ2 KWJ2 l0C7 SCK1 — VbDpx PERJ/PPSJ Up
11 PJ3 KWJ3 PWM7 SS1 — Vpox PERJ/PPSJ Up
12 BKGD MODC — — — Vppx PUCR/BKPUE Up
13 PPO KWPO ETRIGO | API_EXTCLK PWMO Vppx PERP/PPSP Disabled
14 PP1 KWP1 ETRIG1 ECLKX2 PWMH1 Vppx PERP/PPSP Disabled
15 PP2 KWP2 ETRIG2 PWM2 — Vppx PERP/PPSP Disabled
16 PP3 KWP3 ETRIG3 PWM3 — Vppx PERP/PPSP Disabled
17 PP4 KWP4 PWM4 — — Vppx PERP/PPSP Disabled
18 PP5 KWP5 PWM5 — — Vppx PERP/PPSP Disabled
19 PT5 10C5 — — — Vbpx PERT/PPST Disabled
20 PT4 I0C4 — — — Vppx PERT/PPST Disabled
21 PT3 I0C3 — — — Vppx PERT/PPST Disabled
22 PT2 l0C2 — — — Vbpx PERT/PPST Disabled
23 PT1 IOC1 IRQ — — Vpox PERT/PPST Disabled
24 PTO I0CO XIRQ — — Vbox PERT/PPST Disabled
25 PADO KWADO ANO — — Vppa PER1AD/PPS1AD Disabled
26 PAD8 KWADS8 AN8 — — Vppa PEROAD/PPSOAD Disabled
27 PAD1 KWAD1 AN1 — — Vppa PER1AD/PPS1AD Disabled
28 PAD9 KWAD9 AN9 — Vopa PEROAD/PPSOAD Disabled
29 PAD2 KWAD2 AN2 — — Vppa PER1AD/PPS1AD Disabled
30 PAD10 KWAD10 AN10 Vopa PEROAD/PPSOAD Disabled
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Table 1-17. 48-Pin LQFP Pinout for S12G96 and S12G128

Function Internal Pull
<----lowest-----PRIORITY-----highest----> Power Resistor
31 PAD3 KWAD3 AN3 — — Vppa PER1AD/PPS1AD Disabled
32 PAD11 KWAD11 AN11 — — Vopa PEROAD/PPS0AD Disabled
33 PAD4 KWAD4 AN4 — — Vopa PER1AD/PPS1AD Disabled
34 PAD5 KWADS AN5 — — Vppa PER1AD/PPSOAD Disabled
35 PAD6 KWAD6 ANG6 — — Vopa PER1AD/PPS1AD Disabled
36 PAD7 KWAD7 AN7 — — Vppa PER1AD/PPS1AD Disabled
37 VDDA VRH — — — — — —
38 VSSA — — — — — — —
39 PSO RXDO — — — Vbpx PERS/PPSS Up
40 PS1 TXDO — — — Vpox PERS/PPSS Up
41 PS2 RXD1 — — — Vpox PERS/PPSS Up
42 PS3 TXD1 — — — Vbpx PERS/PPSS Up
43 PS4 MISO0 — — — Vbpx PERS/PPSS Up
44 PS5 MOSIO — — — Vbbpx PERS/PPSS Up
45 PS6 SCKO — — — Vbpx PERS/PPSS Up
46 PS7 API_EXTCLK ECLK SSO — Vppx PERS/PPSS Up
47 PMO RXD2 RXCAN — — Vbpx PERM/PPSM Disabled
48 PMH1 TXD2 TXCAN — — Vppx PERM/PPSM Disabled

" The regular I/O characteristics (see Section A.2, “I/O Characteristics”) apply if the EXTAL/XTAL function is disabled
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1.8.4.2 Pinout 64-Pin LQFP
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Figure 1-13. 64-Pin LQFP Pinout for S12G96 and S12G128
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Table 1-18. 64-Pin LQFP Pinout for S12G96 and S12G128

Function Internal Pull

<----lowest-----PRIORITY-----highest----> Power Resistor
1 PJ6 KWJ6 SCK2 — — Vppx PERJ/PPSJ Up
2 PJ5 KWJ5 MOSI2 — — Vpox PERJ/PPSJ Up
3 PJ4 KwJd4 MISO2 — — Vppx PERJ/PPSJ Up
4 RESET — — — — Vpox PULLUP
5 VDDX — — — — — — —
6 VDDR — — — — — — —
7 VSSX — — — — — — —
8 PEOQ’ EXTAL — — — Vpox PUCR/PDPEE Down
9 VSS — — — — — — —
10 PE1’ XTAL — — — Vpox PUCR/PDPEE Down
11 TEST — — — — N.A. RESET pin Down
12 PJO KWJO MISO1 — — Vpox PERJ/PPSJ Up
13 PJA1 KWJ1 MOSI1 — — Vppx PERJ/PPSJ Up
14 PJ2 KWJ2 SCKA1 — — Vppx PERJ/PPSJ Up
15 PJ3 KWJ3 SS1 — — Vbpx PERJ/PPSJ Up
16 BKGD MODC — — — VbDpx PUCR/BKPUE Up
17 PPO KWPO ETRIGO | API_EXTCLK | PWMO Vbpx PERP/PPSP Disabled
18 PP1 KWP1 ETRIG1 ECLKX2 PWM1 Vbpx PERP/PPSP Disabled
19 PP2 KWP2 ETRIG2 PWM2 — Vppx PERP/PPSP Disabled
20 PP3 KWP3 ETRIG3 PWM3 — Vppx PERP/PPSP Disabled
21 PP4 KWP4 PWM4 — — Vppx PERP/PPSP Disabled
22 PP5 KWP5 PWM5 — — Vppx PERP/PPSP Disabled
23 PP6 KWP6 PWM6 — — Vbpx PERP/PPSP Disabled
24 PP7 KWP7 PWM7 — — Vbpx PERP/PPSP Disabled
25 PT7 l0C7 — — — Vpox PERT/PPST Disabled
26 PT6 I0C6 — — — Vppx PERT/PPST Disabled
27 PT5 IOC5 — — — Vpbox PERT/PPST Disabled
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Table 1-18. 64-Pin LQFP Pinout for S12G96 and S12G128

Function Internal Pull
<----lowest-----PRIORITY-----highest----> Power Resistor
28 PT4 I0C4 — — — Vppx PERT/PPST Disabled
29 PT3 l0C3 — — — Vbox PERT/PPST Disabled
30 PT2 l0C2 — — — VpDpx PERT/PPST Disabled
31 PT1 IOCA1 IRQ — — Vpox PERT/PPST Disabled
32 PTO I0CO XIRQ — — Vpox PERT/PPST Disabled
33 PADO KWADO ANO — — Vppa PER1AD/PPS1AD Disabled
34 PAD8 KWADS8 AN8 — — Vppa PEROAD/PPSOAD Disabled
35 PAD1 KWAD1 AN1 — — Vppa PER1AD/PPS1AD Disabled
36 PAD9 KWAD9 AN9 — — Vppa PEROADPPSOAD Disabled
37 PAD2 KWAD2 AN2 — — Vppa PER1AD/PPS1AD Disabled
38 PAD10 KWAD10 AN10 — — Vpopa PEROAD/PPSOAD Disabled
39 PAD3 KWAD3 AN3 — — Vppa PER1AD/PPS1AD Disabled
40 PAD11 KWAD11 AN11 — — Vppa PEROAD/PPSOAD Disabled
41 PAD4 KWAD4 AN4 — — Vppa PER1AD/PPS1AD Disabled
42 PAD12 KWAD12 — — Vppa PEROAD/PPSOAD Disabled
43 PAD5 KWAD5 ANS5 — — Vppa PER1AD/PPS1AD Disabled
44 PAD13 KWAD13 — — Vpopa PEROAD/PPSOAD Disabled
45 PAD6 KWADG6 AN6 — — Vppa PER1AD/PPS1AD Disabled
46 PAD14 KWAD14 — — Vppa PEROAD/PPSOAD Disabled
47 PAD7 KWAD7 AN7 — — Vppa PER1AD/PPS1AD Disabled
48 PAD15 KWAD15 — — Vppa PEROAD/PPSOAD Disabled
49 VRH — — — — — — —
50 VDDA — — — — — — —
51 VSSA — — — — — — —
52 PSO RXDO — — — VbDpx PERS/PPSS Up
53 PS1 TXDO — — — VbDpx PERS/PPSS Up
54 PS2 RXD1 — — — VpDpx PERS/PPSS Up
55 PS3 TXD1 — — — Vpox PERS/PPSS Up
56 PS4 MISO0 — — — Vpox PERS/PPSS Up

MC9S12G Family Reference Manual, Rev.1.10

78 Freescale Semiconductor



Device Overview MC9S12G-Family

Table 1-18. 64-Pin LQFP Pinout for S12G96 and S12G128

Function Internal Pull

<----lowest-----PRIORITY-----highest----> Power Resistor
57 PS5 MOSIO — — — VbDpx PERS/PPSS Up
58 PS6 SCKO — — — Vbpx PERS/PPSS Up
59 PS7 API_EXTCLK ECLK SSO — Vppx PERS/PPSS Up
60 PMO RXCAN — — — Vbpx PERM/PPSM Disabled
61 PM1 TXCAN — — — Vbpx PERM/PPSM Disabled
62 PM2 RXD2 — — — Vppx PERM/PPSM Disabled
63 PM3 TXD2 — — — Vppx PERM/PPSM Disabled
64 PJ7 KWJ7 SS2 — — VbDpx PERJ/PPSJ Up

' The regular I/O characteristics (see Section A.2, “I/O Characteristics”) apply if the EXTAL/XTAL function is disabled
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1.8.4.3 Pinout 100-Pin LQFP
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Figure 1-14. 100-Pin LQFP Pinout for S12G96 and S12G128
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Table 1-19. 100-Pin LQFP Pinout for S12G96 and S12G128

Function Internal Pull

<----lowest-----PRIORITY-----highest----> Power Resistor
1 PJ6 KWJ6 SCK2 — Vppx PERJ/PPSJ Up
2 PJ5 KWJ5 MOSI2 — Vpox PERJ/PPSJ Up
3 PJ4 KWJ4 MISO2 — Vppx PERJ/PPSJ Up
4 PAO — — — Vpox PUCR/PUPAE Disabled
5 PA1 — — — Vpox PUCR/PUPAE Disabled
6 PA2 — — — Vpox PUCR/PUPAE Disabled
7 PA3 — — — Vpox PUCR/PUPAE Disabled
8 RESET — — — VpDx PULLUP
9 VDDX1 — — — — — —
10 VDDR — — — — — —
11 VSSX1 — — — — — —
12 PEO' EXTAL — — Vpbx PUCR/PDPEE Down
13 VSS — — — — — —
14 PE1’ XTAL — — VpDx PUCR/PDPEE Down
15 TEST — — — N.A. RESET pin Down
16 PA4 — — — Vbpx PUCR/PUPAE Disabled
17 PA5 — — — Vpox PUCR/PUPAE Disabled
18 PA6 — — — Vpox PUCR/PUPAE Disabled
19 PA7 — — — Vpox PUCR/PUPAE Disabled
20 PJO KWJ0 MISO1 — Vppx PERJ/PPSJ Up
21 PJ1 KWJ1 MOSIA — VbDpx PERJ/PPSJ Up
22 PJ2 KWJ2 SCK1 — Vbpx PERJ/PPSJ Up
23 PJ3 KWJ3 SS1 — Vbpx PERJ/PPSJ Up
24 BKGD MODC — — Vbpx PUCR/BKPUE Up
25 PBO ECLK — — Vppx PUCR/PUPBE Disabled
26 PB1 API_EXTCLK — — Vppx PUCR/PUPBE Disabled
27 PB2 ECLKX2 — — Vppx PUCR/PUPBE Disabled
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Table 1-19. 100-Pin LQFP Pinout for S12G96 and S12G128

Function Internal Pull
<----lowest-----PRIORITY-----highest----> Power Resistor

28 PB3 — — — Vppx PUCR/PUPBE Disabled
29 PPO KWPO ETRIGO PWMO Vppx PERP/PPSP Disabled
30 PP1 KWP1 ETRIG1 PWM1 Vppx PERP/PPSP Disabled
31 PP2 KWP2 ETRIG2 PWM2 Vppx PERP/PPSP Disabled
32 PP3 KWP3 ETRIG3 PWMS3 Vppx PERP/PPSP Disabled
33 PP4 KWP4 PWM4 — Vppx PERP/PPSP Disabled
34 PP5 KWP5 PWM5 — Vppx PERP/PPSP Disabled
35 PP6 KWP6 PWM6 — Vppx PERP/PPSP Disabled
36 PP7 KWP7 PWM7 — Vppx PERP/PPSP Disabled
37 VDDXS3 — — — — — —

38 VSSX3 — — — — — —

39 PT7 I0C7 — — VbDx PERT/PPST Disabled
40 PT6 10C6 — — Vppx PERT/PPST Disabled
41 PT5 I0C5 — — Vbox PERT/PPST Disabled
42 PT4 10C4 — — Vbpx PERT/PPST Disabled
43 PT3 10C3 — — Vppx PERT/PPST Disabled
44 PT2 10C2 — — Vbpx PERT/PPST Disabled
45 PTA 10CA1 — — Vppx PERT/PPST Disabled
46 PTO 10CO — — Vppx PERT/PPST Disabled
47 PB4 IRQ — — Vbox PUCR/PUPBE Disabled
48 PB5 XIRQ — — Vbpx PUCR/PUPBE Disabled
49 PB6 — — — Vpox PUCR/PUPBE Disabled
50 PB7 — — — Vpox PUCR/PUPBE Disabled
51 PCO — — — Vboa PUCR/PUPCE Disabled
52 PC1 — — — Vpbpa PUCR/PUPCE Disabled
53 PC2 — — — Vbpa PUCR/PUPCE Disabled
54 PC3 — — — Vbpa PUCR/PUPCE Disabled
55 PADO KWADO ANO — Vbpa PER1AD/PPS1AD Disabled
56 PAD8 KWADS8 ANS8 — Vbpa PEROAD/PPSOAD Disabled
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Table 1-19. 100-Pin LQFP Pinout for S12G96 and S12G128

Function Internal Pull
<----lowest-----PRIORITY-----highest----> Power Resistor
57 PAD1 KWAD1 AN1 — Vbpa PER1AD/PPS1AD Disabled
58 PAD9 KWAD9 AN9 — Vppa PEROAD/PPSOAD Disabled
59 PAD2 KWAD2 AN2 — Vbba PER1AD/PPS1AD Disabled
60 PAD10 KWAD10 AN10 — Vbpa PEROAD/PPSOAD Disabled
61 PAD3 KWAD3 AN3 — Vbpa PER1AD/PPS1AD Disabled
62 PAD11 KWAD11 AN11 — Vbopa PEROAD/PPSOAD Disabled
63 PAD4 KWAD4 AN4 — Vbpa PER1AD/PPS1AD Disabled
64 PAD12 KWAD12 — — Vppa PEROAD/PPSOAD Disabled
65 PAD5 KWAD5 AN5 — Vbba PER1AD/PPS1AD Disabled
66 PAD13 KWAD13 — — Vbpa PEROAD/PPSOAD Disabled
67 PAD6 KWADG6 AN6 — Vbpa PER1AD/PPS1AD Disabled
68 PAD14 KWAD14 — — Vbpa PEROAD/PPSOAD Disabled
69 PAD7 KWAD7 AN7 — Vbpa PER1AD/PPS1AD Disabled
70 PAD15 KWAD15 — — Vppa PEROAD/PPSOAD Disabled
71 PC4 — — — Vbpa PUCR/PUPCE Disabled
72 PC5 — — Vbpa PUCR/PUPCE Disabled
73 PC6 — — Vbpa PUCR/PUPCE Disabled
74 PC7 — — Vpboa PUCR/PUPCE Disabled
75 VRH — — — — — —
76 VDDA — — — — — —
77 VSSA — — — — — —
78 PDO — — — Vpox PUCR/PUPDE Disabled
79 PD1 — — — Vpox PUCR/PUPDE Disabled
80 PD2 — — — Vppx PUCR/PUPDE Disabled
81 PD3 — — — Vppx PUCR/PUPDE Disabled
82 PSO RXDO — — VbDpx PERS/PPSS Up
83 PS1 TXDO — — Vbpx PERS/PPSS Up
84 PS2 RXD1 — — Vpbx PERS/PPSS Up
85 PS3 TXD1 — — Vpox PERS/PPSS Up
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Table 1-19. 100-Pin LQFP Pinout for S12G96 and S12G128

Function Internal Pull

<----lowest-----PRIORITY-----highest----> Power Resistor
86 PS4 MISOO0 — — Vbpx PERS/PPSS Up
87 PS5 MOSIo — — Vbpx PERS/PPSS Up
88 PS6 SCKO — — Vbpx PERS/PPSS Up
89 PS7 API_EXTCLK SSO — Vppx PERS/PPSS Up
90 VSSX2 — — — — — —
91 VDDX2 — — — — — —
92 PMO RXCAN — — Vppx PERM/PPSM Disabled
93 PM1 TXCAN — — Vppx PERM/PPSM Disabled
94 PD4 — — — Vbox PUCR/PUPDE Disabled
95 PD5 — — — Vpox PUCR/PUPDE Disabled
96 PD6 — — — Vpox PUCR/PUPDE Disabled
97 PD7 — — — VbDx PUCR/PUPDE Disabled
98 PM2 RXD2 — — Vppx PERM/PPSM Disabled
99 PM3 TXD2 — — Vppx PERM/PPSM Disabled
100 PJ7 KWJ7 S52 — Vbpx PERJ/PPSJ Up

' The regular I/O characteristics (see Section A.2, “I/O Characteristics”) apply if the EXTAL/XTAL function is disabled

MC9S12G Family Reference Manual, Rev.1.10

84

Freescale Semiconductor



Device Overview MC9S12G-Family

1.8.5 S12G192 and S12G240
1.8.5.1 Pinout 48-Pin LQFP
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Figure 1-15. 48-Pin LQFP Pinout for S12G192 and S12G240
Table 1-20. 48-Pin LQFP Pinout for S12G192 and S12G240
Function Internal Pull
<----lowest-----PRIORITY-----highest----> Resistor
Power
Supply
. . 2nd 3rd 4th 5th Reset
Package Pin Pin Func. Func. Func Func CTRL State
1 RESET — — — — Vbpx PULLUP
MC9S12G Family Reference Manual, Rev.1.10
Freescale Semiconductor 85




Device Overview MC9S12G-Family

Table 1-20. 48-Pin LQFP Pinout for S12G192 and S12G240

Function Internal Pull
<----lowest-----PRIORITY-----highest----> Power Resistor
2 VDDXR — — — — — — —
3 VSSX — — — — — — —
4 PEO’ EXTAL — — — Vppx PUCR/PDPEE Down
5 VSS — — — — — — —
6 PE1" XTAL — — — Vpox PUCR/PDPEE Down
7 TEST — — — — N.A. RESET pin Down
8 PJO KWJ0 PWM6 MISO1 — Vppx PERJ/PPSJ Up
9 PJ1 KWJ1 I0C6 MOSI1 — Vppx PERJ/PPSJ Up
10 PJ2 KWJ2 l0C7 SCK1 — VbDpx PERJ/PPSJ Up
11 PJ3 KWJ3 PWM7 SS1 — Vpox PERJ/PPSJ Up
12 BKGD MODC — — — Vppx PUCR/BKPUE Up
13 PPO KWPO ETRIGO | API_EXTCLK PWMO Vppx PERP/PPSP Disabled
14 PP1 KWP1 ETRIG1 ECLKX2 PWMH1 Vppx PERP/PPSP Disabled
15 PP2 KWP2 ETRIG2 PWM2 — Vppx PERP/PPSP Disabled
16 PP3 KWP3 ETRIG3 PWM3 — Vppx PERP/PPSP Disabled
17 PP4 KWP4 PWM4 — — Vppx PERP/PPSP Disabled
18 PP5 KWP5 PWM5 — — Vppx PERP/PPSP Disabled
19 PT5 10C5 — — — Vbpx PERT/PPST Disabled
20 PT4 I0C4 — — — Vppx PERT/PPST Disabled
21 PT3 I0C3 — — — Vppx PERT/PPST Disabled
22 PT2 l0C2 — — — Vbpx PERT/PPST Disabled
23 PT1 IOC1 IRQ — — Vpox PERT/PPST Disabled
24 PTO I0CO XIRQ — — Vbox PERT/PPST Disabled
25 PADO KWADO ANO — — Vppa PER1AD/PPS1AD Disabled
26 PAD8 KWADS8 AN8 — — Vppa PEROAD/PPSOAD Disabled
27 PAD1 KWAD1 AN1 — — Vppa PER1AD/PPS1AD Disabled
28 PAD9 KWAD9 AN9 — — Vopa PEROAD/PPSOAD Disabled
29 PAD2 KWAD2 AN2 — — Vppa PER1AD/PPS1AD Disabled
30 PAD10 KWAD10 AN10 — — Vopa PEROAD/PPSOAD Disabled
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Table 1-20. 48-Pin LQFP Pinout for S12G192 and S12G240

Function Internal Pull
<----lowest-----PRIORITY-----highest----> Power Resistor
31 PAD3 KWAD3 AN3 — — Vppa PER1AD/PPS1AD Disabled
32 PAD11 KWAD11 AN11 — — Vopa PEROAD/PPS0AD Disabled
33 PAD4 KWAD4 AN4 — — Vopa PER1AD/PPS1AD Disabled
34 PAD5 KWADS AN5 — — Vppa PER1AD/PPSOAD Disabled
35 PAD6 KWAD6 ANG6 — — Vopa PER1AD/PPS1AD Disabled
36 PAD7 KWAD7 AN7 — — Vppa PER1AD/PPS1AD Disabled
37 VDDA VRH — — — — — —
38 VSSA — — — — — — —
39 PSO RXDO — — — Vbpx PERS/PPSS Up
40 PS1 TXDO — — — Vpox PERS/PPSS Up
41 PS2 RXD1 — — — Vpox PERS/PPSS Up
42 PS3 TXD1 — — — Vbpx PERS/PPSS Up
43 PS4 MISO0 — — — Vbpx PERS/PPSS Up
44 PS5 MOSIO — — — Vbbpx PERS/PPSS Up
45 PS6 SCKO — — — Vbpx PERS/PPSS Up
46 PS7 API_EXTCLK ECLK SSO — Vppx PERS/PPSS Up
47 PMO RXD2 RXCAN — — Vbpx PERM/PPSM Disabled
48 PMH1 TXD2 TXCAN — — Vppx PERM/PPSM Disabled

" The regular I/O characteristics (see Section A.2, “I/O Characteristics”) apply if the EXTAL/XTAL function is disabled
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1.8.5.2 Pinout 64-Pin LQFP
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Figure 1-16. 64-Pin LQFP Pinout for S12G192 and S12G240
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Table 1-21. 64-Pin LQFP Pinout for S12G192 and S12G240

Function Internal Pull

<----lowest-----PRIORITY-----highest----> Power Resistor
1 PJ6 KWJ6 SCK2 — — Vppx PERJ/PPSJ Up
2 PJ5 KWJ5 MOSI2 — — Vpox PERJ/PPSJ Up
3 PJ4 KwJd4 MISO2 — — Vppx PERJ/PPSJ Up
4 RESET — — — — Vpox PULLUP
5 VDDX — — — — — — —
6 VDDR — — — — — — —
7 VSSX — — — — — — —
8 PEOQ’ EXTAL — — — Vpox PUCR/PDPEE Down
9 VSS — — — — — — —
10 PE1’ XTAL — — — Vpox PUCR/PDPEE Down
11 TEST — — — — N.A. RESET pin Down
12 PJO KWJO MISO1 — — Vpox PERJ/PPSJ Up
13 PJA1 KWJ1 MOSI1 — — Vppx PERJ/PPSJ Up
14 PJ2 KWJ2 SCKA1 — — Vppx PERJ/PPSJ Up
15 PJ3 KWJ3 SS1 — — Vbpx PERJ/PPSJ Up
16 BKGD MODC — — — VbDpx PUCR/BKPUE Up
17 PPO KWPO ETRIGO | API_EXTCLK | PWMO Vbpx PERP/PPSP Disabled
18 PP1 KWP1 ETRIG1 ECLKX2 PWM1 Vbpx PERP/PPSP Disabled
19 PP2 KWP2 ETRIG2 PWM2 — Vppx PERP/PPSP Disabled
20 PP3 KWP3 ETRIG3 PWM3 — Vppx PERP/PPSP Disabled
21 PP4 KWP4 PWM4 — — Vppx PERP/PPSP Disabled
22 PP5 KWP5 PWM5 — — Vppx PERP/PPSP Disabled
23 PP6 KWP6 PWM6 — — Vbpx PERP/PPSP Disabled
24 PP7 KWP7 PWM7 — — Vbpx PERP/PPSP Disabled
25 PT7 l0C7 — — — Vpox PERT/PPST Disabled
26 PT6 I0C6 — — — Vppx PERT/PPST Disabled
27 PT5 IOC5 — — — Vpbox PERT/PPST Disabled
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Table 1-21. 64-Pin LQFP Pinout for S12G192 and S12G240

Function Internal Pull
<----lowest-----PRIORITY-----highest----> Power Resistor
28 PT4 I0C4 — — — Vppx PERT/PPST Disabled
29 PT3 l0C3 — — — Vbox PERT/PPST Disabled
30 PT2 l0C2 — — — VpDpx PERT/PPST Disabled
31 PT1 IOCA1 IRQ — — Vpox PERT/PPST Disabled
32 PTO I0CO XIRQ — — Vpox PERT/PPST Disabled
33 PADO KWADO ANO — — Vppa PER1AD/PPS1AD Disabled
34 PAD8 KWADS8 AN8 — — Vppa PEROAD/PPSOAD Disabled
35 PAD1 KWAD1 AN1 — — Vppa PER1AD/PPS1AD Disabled
36 PAD9 KWAD9 AN9 — — Vppa PEROADPPSOAD Disabled
37 PAD2 KWAD2 AN2 — — Vppa PER1AD/PPS1AD Disabled
38 PAD10 KWAD10 AN10 — — Vpopa PEROAD/PPSOAD Disabled
39 PAD3 KWAD3 AN3 — — Vppa PER1AD/PPS1AD Disabled
40 PAD11 KWAD11 AN11 — — Vppa PEROAD/PPSOAD Disabled
41 PAD4 KWAD4 AN4 — — Vppa PER1AD/PPS1AD Disabled
42 PAD12 KWAD12 AN12 — — Vppa PEROAD/PPSOAD Disabled
43 PAD5 KWAD5 ANS5 — — Vppa PER1AD/PPS1AD Disabled
44 PAD13 KWAD13 AN13 — — Vpopa PEROAD/PPSOAD Disabled
45 PAD6 KWADG6 AN6 — — Vppa PER1AD/PPS1AD Disabled
46 PAD14 KWAD14 AN14 — — Vppa PEROAD/PPSOAD Disabled
47 PAD7 KWAD7 AN7 — — Vppa PER1AD/PPS1AD Disabled
48 PAD15 KWAD15 AN15 — — Vppa PEROAD/PPSOAD Disabled
49 VRH — — — — — — —
50 VDDA — — — — — — —
51 VSSA — — — — — — —
52 PSO RXDO — — — VbDpx PERS/PPSS Up
53 PS1 TXDO — — — VbDpx PERS/PPSS Up
54 PS2 RXD1 — — — VpDpx PERS/PPSS Up
55 PS3 TXD1 — — — Vpox PERS/PPSS Up
56 PS4 MISO0 — — — Vpox PERS/PPSS Up
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Table 1-21. 64-Pin LQFP Pinout for S12G192 and S12G240

Function Internal Pull

<----lowest-----PRIORITY-----highest----> Power Resistor
57 PS5 MOSIO — — — VbDpx PERS/PPSS Up
58 PS6 SCKO — — — Vbpx PERS/PPSS Up
59 PS7 API_EXTCLK ECLK SSO — Vppx PERS/PPSS Up
60 PMO RXCAN — — — Vbpx PERM/PPSM Disabled
61 PM1 TXCAN — — — Vbpx PERM/PPSM Disabled
62 PM2 RXD2 — — — Vppx PERM/PPSM Disabled
63 PM3 TXD2 — — — Vppx PERM/PPSM Disabled
64 PJ7 KWJ7 SS2 — — VbDpx PERJ/PPSJ Up

' The regular I/O characteristics (see Section A.2, “I/O Characteristics”) apply if the EXTAL/XTAL function is disabled
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1.8.5.3

Pinout 100-Pin LQFP
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Table 1-22. 100-Pin LQFP Pinout for S12G192 and S12G240

Function Internal Pull

<----lowest-----PRIORITY-----highest----> Power Resistor
1 PJ6 KWJ6 SCK2 — Vppx PERJ/PPSJ Up
2 PJ5 KWJ5 MOSI2 — Vpox PERJ/PPSJ Up
3 PJ4 KWJ4 MISO2 — Vppx PERJ/PPSJ Up
4 PAO — — — Vpox PUCR/PUPAE Disabled
5 PA1 — — — Vpox PUCR/PUPAE Disabled
6 PA2 — — — Vpox PUCR/PUPAE Disabled
7 PA3 — — — Vpox PUCR/PUPAE Disabled
8 RESET — — — VpDx PULLUP
9 VDDX1 — — — — — —
10 VDDR — — — — — —
11 VSSX1 — — — — — —
12 PEO' EXTAL — — Vpbx PUCR/PDPEE Down
13 VSS — — — — — —
14 PE1’ XTAL — — VpDx PUCR/PDPEE Down
15 TEST — — — N.A. RESET pin Down
16 PA4 — — — Vbpx PUCR/PUPAE Disabled
17 PA5 — — — Vpox PUCR/PUPAE Disabled
18 PA6 — — — Vpox PUCR/PUPAE Disabled
19 PA7 — — — Vpox PUCR/PUPAE Disabled
20 PJO KWJ0 MISO1 — Vppx PERJ/PPSJ Up
21 PJ1 KWJ1 MOSIA — VbDpx PERJ/PPSJ Up
22 PJ2 KWJ2 SCK1 — Vbpx PERJ/PPSJ Up
23 PJ3 KWJ3 SS1 — Vbpx PERJ/PPSJ Up
24 BKGD MODC — — Vbpx PUCR/BKPUE Up
25 PBO ECLK — — Vppx PUCR/PUPBE Disabled
26 PB1 API_EXTCLK — — Vppx PUCR/PUPBE Disabled
27 PB2 ECLKX2 — — Vppx PUCR/PUPBE Disabled
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Table 1-22. 100-Pin LQFP Pinout for S12G192 and S12G240

Function Internal Pull
<----lowest-----PRIORITY-----highest----> Power Resistor

28 PB3 — — — Vppx PUCR/PUPBE Disabled
29 PPO KWPO ETRIGO PWMO Vppx PERP/PPSP Disabled
30 PP1 KWP1 ETRIG1 PWM1 Vppx PERP/PPSP Disabled
31 PP2 KWP2 ETRIG2 PWM2 Vppx PERP/PPSP Disabled
32 PP3 KWP3 ETRIG3 PWMS3 Vppx PERP/PPSP Disabled
33 PP4 KWP4 PWM4 — Vppx PERP/PPSP Disabled
34 PP5 KWP5 PWM5 — Vppx PERP/PPSP Disabled
35 PP6 KWP6 PWM6 — Vppx PERP/PPSP Disabled
36 PP7 KWP7 PWM7 — Vppx PERP/PPSP Disabled
37 VDDXS3 — — — — — —

38 VSSX3 — — — — — —

39 PT7 I0C7 — — VbDx PERT/PPST Disabled
40 PT6 10C6 — — Vppx PERT/PPST Disabled
41 PT5 I0C5 — — Vbox PERT/PPST Disabled
42 PT4 10C4 — — Vbpx PERT/PPST Disabled
43 PT3 10C3 — — Vppx PERT/PPST Disabled
44 PT2 10C2 — — Vbpx PERT/PPST Disabled
45 PTA 10CA1 — — Vppx PERT/PPST Disabled
46 PTO 10CO — — Vppx PERT/PPST Disabled
47 PB4 IRQ — — Vbox PUCR/PUPBE Disabled
48 PB5 XIRQ — — Vbpx PUCR/PUPBE Disabled
49 PB6 — — — Vpox PUCR/PUPBE Disabled
50 PB7 — — — Vpox PUCR/PUPBE Disabled
51 PCO — — — Vboa PUCR/PUPCE Disabled
52 PC1 — — — Vpbpa PUCR/PUPCE Disabled
53 PC2 — — — Vbpa PUCR/PUPCE Disabled
54 PC3 — — — Vbpa PUCR/PUPCE Disabled
55 PADO KWADO ANO — Vbpa PER1AD/PPS1AD Disabled
56 PAD8 KWADS8 ANS8 — Vbpa PEROAD/PPSOAD Disabled
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Table 1-22. 100-Pin LQFP Pinout for S12G192 and S12G240

Function Internal Pull
<----lowest-----PRIORITY-----highest----> Power Resistor
57 PAD1 KWAD1 AN1 — Vbpa PER1AD/PPS1AD Disabled
58 PAD9 KWAD9 AN9 — Vppa PEROAD/PPSOAD Disabled
59 PAD2 KWAD2 AN2 — Vbba PER1AD/PPS1AD Disabled
60 PAD10 KWAD10 AN10 — Vbpa PEROAD/PPSOAD Disabled
61 PAD3 KWAD3 AN3 — Vbpa PER1AD/PPS1AD Disabled
62 PAD11 KWAD11 AN11 — Vbopa PEROAD/PPSOAD Disabled
63 PAD4 KWAD4 AN4 — Vbpa PER1AD/PPS1AD Disabled
64 PAD12 KWAD12 AN12 — Vppa PEROAD/PPSOAD Disabled
65 PAD5 KWAD5 AN5 — Vbba PER1AD/PPS1AD Disabled
66 PAD13 KWAD13 AN13 — Vbpa PEROAD/PPSOAD Disabled
67 PAD6 KWADG6 AN6 — Vbpa PER1AD/PPS1AD Disabled
68 PAD14 KWAD14 AN14 — Vbpa PEROAD/PPSOAD Disabled
69 PAD7 KWAD7 AN7 — Vbpa PER1AD/PPS1AD Disabled
70 PAD15 KWAD15 AN15 — Vppa PEROAD/PPSOAD Disabled
71 PC4 — — — Vbpa PUCR/PUPCE Disabled
72 PC5 — — — Vbpa PUCR/PUPCE Disabled
73 PC6 — — — Vbpa PUCR/PUPCE Disabled
74 PC7 — — — Vpboa PUCR/PUPCE Disabled
75 VRH — — — — — —
76 VDDA — — — — — —
77 VSSA — — — — — —
78 PDO — — — Vpox PUCR/PUPDE Disabled
79 PD1 — — — Vpox PUCR/PUPDE Disabled
80 PD2 — — — Vppx PUCR/PUPDE Disabled
81 PD3 — — — Vppx PUCR/PUPDE Disabled
82 PSO RXDO — — VbDpx PERS/PPSS Up
83 PS1 TXDO — — Vbpx PERS/PPSS Up
84 PS2 RXD1 — — Vpbx PERS/PPSS Up
85 PS3 TXD1 — — Vpox PERS/PPSS Up
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Table 1-22. 100-Pin LQFP Pinout for S12G192 and S12G240

Function Internal Pull

<----lowest-----PRIORITY-----highest----> Power Resistor
86 PS4 MISOO0 — — Vbpx PERS/PPSS Up
87 PS5 MOSIo — — Vbpx PERS/PPSS Up
88 PS6 SCKO — — Vbpx PERS/PPSS Up
89 PS7 API_EXTCLK SSO — Vppx PERS/PPSS Up
90 VSSX2 — — — — — —
91 VDDX2 — — — — — —
92 PMO RXCAN — — Vppx PERM/PPSM Disabled
93 PM1 TXCAN — — Vppx PERM/PPSM Disabled
94 PD4 — — — Vbox PUCR/PUPDE Disabled
95 PD5 — — — Vpox PUCR/PUPDE Disabled
96 PD6 — — — Vpox PUCR/PUPDE Disabled
97 PD7 — — — VbDx PUCR/PUPDE Disabled
98 PM2 RXD2 — — Vppx PERM/PPSM Disabled
99 PM3 TXD2 — — Vppx PERM/PPSM Disabled
100 PJ7 KWJ7 S52 — Vbpx PERJ/PPSJ Up

' The regular I/O characteristics (see Section A.2, “I/O Characteristics”) apply if the EXTAL/XTAL function is disabled
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1.8.6 S12GA192 and S12GA240
1.8.6.1 Pinout 48-Pin LQFP
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Figure 1-18. 48-Pin LQFP Pinout for S12GA192 and S12GA240
Table 1-23. 48-Pin LQFP Pinout for S12GA192 and S12GA240
Function Internal Pull
<----lowest-----PRIORITY-----highest----> Resistor
Power
Supply
. . 2nd 3rd 4th 5th Reset
Package Pin Pin Func. Func. Func Func CTRL State
1 RESET — — — — Vppx PULLUP
MC9S12G Family Reference Manual, Rev.1.10
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Table 1-23. 48-Pin LQFP Pinout for S12GA192 and S12GA240

Function Internal Pull
<----lowest-----PRIORITY-----highest----> Power Resistor
2 VDDXR — — — — — — —
3 VSSX — — — — — — —
4 PEO’ EXTAL — — — Vppx PUCR/PDPEE Down
5 VSS — — — — — — —
6 PE1" XTAL — — — Vpox PUCR/PDPEE Down
7 TEST — — — — N.A. RESET pin Down
8 PJO KWJ0 PWM6 MISO1 — Vppx PERJ/PPSJ Up
9 PJ1 KWJ1 I0C6 MOSI1 — Vppx PERJ/PPSJ Up
10 PJ2 KWJ2 l0C7 SCK1 — VbDpx PERJ/PPSJ Up
11 PJ3 KWJ3 PWM7 SS1 — Vpox PERJ/PPSJ Up
12 BKGD MODC — — — Vppx PUCR/BKPUE Up
13 PPO KWPO ETRIGO | API_EXTCLK PWMO Vppx PERP/PPSP Disabled
14 PP1 KWP1 ETRIG1 ECLKX2 PWMH1 Vppx PERP/PPSP Disabled
15 PP2 KWP2 ETRIG2 PWM2 — Vppx PERP/PPSP Disabled
16 PP3 KWP3 ETRIG3 PWM3 — Vppx PERP/PPSP Disabled
17 PP4 KWP4 PWM4 — — Vppx PERP/PPSP Disabled
18 PP5 KWP5 PWM5 — — Vppx PERP/PPSP Disabled
19 PT5 10C5 — — — Vbpx PERT/PPST Disabled
20 PT4 I0C4 — — — Vppx PERT/PPST Disabled
21 PT3 I0C3 — — — Vppx PERT/PPST Disabled
22 PT2 l0C2 — — — Vbpx PERT/PPST Disabled
23 PT1 IOC1 IRQ — — Vpox PERT/PPST Disabled
24 PTO I0CO XIRQ — — Vbox PERT/PPST Disabled
25 PADO KWADO ANO — — Vppa PER1AD/PPS1AD Disabled
26 PAD8 KWADS8 AN8 — — Vppa PEROAD/PPSOAD Disabled
27 PAD1 KWAD1 AN1 — — Vppa PER1AD/PPS1AD Disabled
28 PAD9 KWAD9 AN9 — Vopa PEROAD/PPSOAD Disabled
29 PAD2 KWAD2 AN2 — — Vppa PER1AD/PPS1AD Disabled
30 PAD10 KWAD10 AN10 DACU1 AMP1 Vopa PEROAD/PPSOAD Disabled
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Table 1-23. 48-Pin LQFP Pinout for S12GA192 and S12GA240

Function Internal Pull
<----lowest-----PRIORITY-----highest----> Power Resistor
31 PAD3 KWAD3 AN3 — — Vppa PER1AD/PPS1AD Disabled
32 PAD11 KWAD11 AN11 DACUO AMPO Vppa PEROAD/PPS0AD Disabled
33 PAD4 KWAD4 AN4 — — Vopa PER1AD/PPS1AD Disabled
34 PAD5 KWADS AN5 — — Vppa PER1AD/PPSOAD Disabled
35 PAD6 KWAD6 ANG6 — — Vopa PER1AD/PPS1AD Disabled
36 PAD7 KWAD7 AN7 — — Vppa PER1AD/PPS1AD Disabled
37 VDDA VRH — — — — — —
38 VSSA — — — — — — —
39 PSO RXDO — — — Vbpx PERS/PPSS Up
40 PS1 TXDO — — — Vpox PERS/PPSS Up
41 PS2 RXD1 — — — Vpox PERS/PPSS Up
42 PS3 TXD1 — — — Vbpx PERS/PPSS Up
43 PS4 MISO0 — — — Vbpx PERS/PPSS Up
44 PS5 MOSIO — — — Vbbpx PERS/PPSS Up
45 PS6 SCKO — — — Vbpx PERS/PPSS Up
46 PS7 API_EXTCLK ECLK SSO — Vppx PERS/PPSS Up
47 PMO RXD2 RXCAN — — Vbpx PERM/PPSM Disabled
48 PMH1 TXD2 TXCAN — — Vppx PERM/PPSM Disabled

" The regular I/O characteristics (see Section A.2, “I/O Characteristics”) apply if the EXTAL/XTAL function is disabled
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1.8.6.2 Pinout 64-Pin LQFP
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Figure 1-19. 64-Pin LQFP Pinout for S12GA192 and S12GA240
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Table 1-24. 64-Pin LQFP Pinout for S12GA192 and S12GA240

Function Internal Pull

<----lowest-----PRIORITY-----highest----> Power Resistor
1 PJ6 KWJ6 SCK2 — — Vppx PERJ/PPSJ Up
2 PJ5 KWJ5 MOSI2 — — Vpox PERJ/PPSJ Up
3 PJ4 KwJd4 MISO2 — — Vppx PERJ/PPSJ Up
4 RESET — — — — Vpox PULLUP
5 VDDX — — — — — — —
6 VDDR — — — — — — —
7 VSSX — — — — — — —
8 PEOQ’ EXTAL — — — Vpox PUCR/PDPEE Down
9 VSS — — — — — — —
10 PE1’ XTAL — — — Vpox PUCR/PDPEE Down
11 TEST — — — — N.A. RESET pin Down
12 PJO KWJO MISO1 — — Vpox PERJ/PPSJ Up
13 PJA1 KWJ1 MOSI1 — — Vppx PERJ/PPSJ Up
14 PJ2 KWJ2 SCKA1 — — Vppx PERJ/PPSJ Up
15 PJ3 KWJ3 SS1 — — Vbpx PERJ/PPSJ Up
16 BKGD MODC — — — VbDpx PUCR/BKPUE Up
17 PPO KWPO ETRIGO | API_EXTCLK | PWMO Vbpx PERP/PPSP Disabled
18 PP1 KWP1 ETRIG1 ECLKX2 PWM1 Vbpx PERP/PPSP Disabled
19 PP2 KWP2 ETRIG2 PWM2 — Vppx PERP/PPSP Disabled
20 PP3 KWP3 ETRIG3 PWM3 — Vppx PERP/PPSP Disabled
21 PP4 KWP4 PWM4 — — Vppx PERP/PPSP Disabled
22 PP5 KWP5 PWM5 — — Vppx PERP/PPSP Disabled
23 PP6 KWP6 PWM6 — — Vbpx PERP/PPSP Disabled
24 PP7 KWP7 PWM7 — — Vbpx PERP/PPSP Disabled
25 PT7 l0C7 — — — Vpox PERT/PPST Disabled
26 PT6 I0C6 — — — Vppx PERT/PPST Disabled
27 PT5 IOC5 — — — Vpbox PERT/PPST Disabled
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Table 1-24. 64-Pin LQFP Pinout for S12GA192 and S12GA240

Function Internal Pull
<----lowest-----PRIORITY-----highest----> Power Resistor
28 PT4 I0C4 — — — Vppx PERT/PPST Disabled
29 PT3 l0C3 — — — Vbox PERT/PPST Disabled
30 PT2 l0C2 — — — VpDpx PERT/PPST Disabled
31 PT1 IOCA1 IRQ — — Vpox PERT/PPST Disabled
32 PTO I0CO XIRQ — — Vpox PERT/PPST Disabled
33 PADO KWADO ANO — — Vppa PER1AD/PPS1AD Disabled
34 PAD8 KWADS8 AN8 — — Vppa PEROAD/PPSOAD Disabled
35 PAD1 KWAD1 AN1 — — Vppa PER1AD/PPS1AD Disabled
36 PAD9 KWAD9 AN9 — Vppa PEROADPPSOAD Disabled
37 PAD2 KWAD2 AN2 — — Vppa PER1AD/PPS1AD Disabled
38 PAD10 KWAD10 AN10 DACU1 AMP1 Vpopa PEROAD/PPSOAD Disabled
39 PAD3 KWAD3 AN3 — — Vppa PER1AD/PPS1AD Disabled
40 PAD11 KWAD11 AN11 AMPO — Vppa PEROAD/PPSOAD Disabled
41 PAD4 KWAD4 AN4 — — Vppa PER1AD/PPS1AD Disabled
42 PAD12 KWAD12 AN12 — — Vppa PEROAD/PPSOAD Disabled
43 PAD5 KWAD5 ANS5 — — Vppa PER1AD/PPS1AD Disabled
44 PAD13 KWAD13 AN13 AMPMO — Vpopa PEROAD/PPSOAD Disabled
45 PAD6 KWADG6 AN6 — — Vppa PER1AD/PPS1AD Disabled
46 PAD14 KWAD14 AN14 AMPPO — Vppa PEROAD/PPSOAD Disabled
47 PAD7 KWAD7 AN7 — — Vppa PER1AD/PPS1AD Disabled
48 PAD15 KWAD15 AN15 DACUO — Vbpa PEROAD/PPSOAD Disabled
49 VRH — — — — — — —
50 VDDA — — — — — — —
51 VSSA — — — — — — —
52 PSO RXDO — — — VbDpx PERS/PPSS Up
53 PS1 TXDO — — — VbDpx PERS/PPSS Up
54 PS2 RXD1 — — — VpDpx PERS/PPSS Up
55 PS3 TXD1 — — — Vpox PERS/PPSS Up
56 PS4 MISO0 — — — Vpox PERS/PPSS Up
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Table 1-24. 64-Pin LQFP Pinout for S12GA192 and S12GA240

Function Internal Pull

<----lowest-----PRIORITY-----highest----> Power Resistor
57 PS5 MOSIO — — — VbDpx PERS/PPSS Up
58 PS6 SCKO — — — Vbpx PERS/PPSS Up
59 PS7 API_EXTCLK ECLK SSO — Vppx PERS/PPSS Up
60 PMO RXCAN — — — Vbpx PERM/PPSM Disabled
61 PM1 TXCAN — — — Vbpx PERM/PPSM Disabled
62 PM2 RXD2 — — — Vppx PERM/PPSM Disabled
63 PM3 TXD2 — — — Vppx PERM/PPSM Disabled
64 PJ7 KWJ7 SS2 — — VbDpx PERJ/PPSJ Up

' The regular I/O characteristics (see Section A.2, “I/O Characteristics”) apply if the EXTAL/XTAL function is disabled

MC9S12G Family Reference Manual, Rev.1.10

Freescale Semiconductor

103



Device Overview MC9S12G-Family

1.8.6.3 Pinout 100-Pin LQFP

93— PM1/TXCAN
92 [ PMO/RXCAN

99 [ PM3/TXD2
98 [ PM2/RXD2
91 VDDX2
901 VSSX2

97— PD7
95— PD5
94 PD4

1000 PJ7/KWJ7/SS2
96| PD6

@]

SCK2/KWJ6/PJ6
MOSI2/KWJ5/PJ5
MISO2/KWJ4/PJ4
PAO

PA1

PA2

PA3

RESET

VDDX1

VDDR

VSSX1
EXTAL/PEO

VSS

XTAL/PE1

TEST

PA4

PA5

PA6

PA7
MISO1/KWJO/PJO
MOSI1/KWJ1/PJ1
SCK1/KWJ2/PJ2
SST/KWJ3/PJ3
BKGD
ECLK/PBO

O©CoOo~NOOUPA~WN

OOO00000000 000000 AAAAAA0

N

89 [ PS7/API_EXTCLK/SSO

88| PS6/SCK0
87— PS5/MOSIO
861 PS4/MISO0
85| PS3/TXD1
84| PS2/RXD1
83| PS1/TXDO
82— PSO0/RXDO

81— PD3

S12GA192

S12GA240

100-Pin LQFP

80| PD2

79[ PD1

78 PDO

77 [ VSSA
76 [ VDDA

75

N

Uougiuuugiugiiinuu oy

PB3 ] 28

ECLKX2/PB2 ] 27
PWMO/ETRIGO/KWPO/PPO ] 29

API_EXTCLK/PB1 ] 26”
PWM1/ETRIG1/KWP1/PP1 ] 30
S PWM2/ETRIG2/KWP2/PP2 ] 31
PWMB3/ETRIG3/KWP3/PP3 ] 32
PWM4/KWP4/PP4 ] 33
PWM5/KWP5/PP5 (] 34

(=)

Figure 1-20. 100-Pi

PWM6/KWP6/PP6 (] 35

PWM7/KWP7/PP7 (] 36

VDDX3 ] 37

VSSX3 ] 38
OC7/PT7 ] 39

OC6/PT6 ] 40

OC5/PT5 ] 41

OC4/PT4 ] 42

OC3/PT3 ] 43

OC2/PT2 ] 44

OC1/PT1 ] 45

OCO/PTO ] 46

IRQ/PB4 [} 47

XIRQ/PB5 [] 48

MC9S12G Family Reference Manual, Rev.1.10

PB6 ] 49

PB7 | 50,,

VRH

PC7/DACU1

PC6/AMPP1

PC5/AMPM1

PC4
PAD15/KWAD15/AN15/DACUO
PAD7/KWAD7/AN7
PAD14/KWAD14/AN14/AMPPO
PAD6/KWADG/ANG
PAD13/KWAD13/AN13/AMPMO
PAD5/KWAD5/ANS
PAD12/KWAD12/AN12
PAD4/KWAD4/AN4
PAD11/KWAD11/AN11/AMPO
PAD3/KWAD3/AN3
PAD10/KWAD10/AN10/AMP1
PAD2/KWAD2/AN2
PAD9/KWAD9/AN9
PAD1/KWAD1/AN1
PAD8/KWAD8/AN8
PADO/KWADO/ANO

PC3

PC2

PC1

PCO

LQFP Pinout for S12GA192 and S12GA240

104

Freescale Semiconductor



Device Overview MC9S12G-Family

Table 1-25. 100-Pin LQFP Pinout for S12GA192 and S12GA240

Function Internal Pull

<----lowest-----PRIORITY-----highest----> Power Resistor
1 PJ6 KWJ6 SCK2 — Vppx PERJ/PPSJ Up
2 PJ5 KWJ5 MOSI2 — Vpox PERJ/PPSJ Up
3 PJ4 KWJ4 MISO2 — Vppx PERJ/PPSJ Up
4 PAO — — — Vpox PUCR/PUPAE Disabled
5 PA1 — — — Vpox PUCR/PUPAE Disabled
6 PA2 — — — Vpox PUCR/PUPAE Disabled
7 PA3 — — — Vpox PUCR/PUPAE Disabled
8 RESET — — — VpDx PULLUP
9 VDDX1 — — — — — —
10 VDDR — — — — — —
11 VSSX1 — — — — — —
12 PEO' EXTAL — — Vpbx PUCR/PDPEE Down
13 VSS — — — — — —
14 PE1’ XTAL — — VpDx PUCR/PDPEE Down
15 TEST — — — N.A. RESET pin Down
16 PA4 — — — Vbpx PUCR/PUPAE Disabled
17 PA5 — — — Vpox PUCR/PUPAE Disabled
18 PA6 — — — Vpox PUCR/PUPAE Disabled
19 PA7 — — — Vpox PUCR/PUPAE Disabled
20 PJO KWJ0 MISO1 — Vppx PERJ/PPSJ Up
21 PJ1 KWJ1 MOSIA — VbDpx PERJ/PPSJ Up
22 PJ2 KWJ2 SCK1 — Vbpx PERJ/PPSJ Up
23 PJ3 KWJ3 SS1 — Vbpx PERJ/PPSJ Up
24 BKGD MODC — — Vbpx PUCR/BKPUE Up
25 PBO ECLK — — Vppx PUCR/PUPBE Disabled
26 PB1 API_EXTCLK — — Vppx PUCR/PUPBE Disabled
27 PB2 ECLKX2 — — Vppx PUCR/PUPBE Disabled
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Table 1-25. 100-Pin LQFP Pinout for S12GA192 and S12GA240

Function Internal Pull
<----lowest-----PRIORITY-----highest----> Power Resistor

28 PB3 — — — Vbpx PUCR/PUPBE Disabled
29 PPO KWPO ETRIGO PWMO Vppx PERP/PPSP Disabled
30 PP1 KWP1 ETRIG1 PWM1 Vppx PERP/PPSP Disabled
31 PP2 KWP2 ETRIG2 PWM2 Vbpx PERP/PPSP Disabled
32 PP3 KWP3 ETRIG3 PWM3 Vbpx PERP/PPSP Disabled
33 PP4 KWP4 PWM4 — Vbpx PERP/PPSP Disabled
34 PP5 KWP5 PWM5 — Vbpx PERP/PPSP Disabled
35 PP6 KWP6 PWM6 — Vppx PERP/PPSP Disabled
36 PP7 KWP7 PWM7 — Vppx PERP/PPSP Disabled
37 VDDX3 — — — — — —

38 VSSX3 — — — — — —

39 PT7 10C7 — — Vbpx PERT/PPST Disabled
40 PT6 10C6 — — Vbpx PERT/PPST Disabled
41 PT5 10C5 — — Vbpx PERT/PPST Disabled
42 PT4 10C4 — — Vppx PERT/PPST Disabled
43 PT3 10C3 — — Vbpx PERT/PPST Disabled
44 PT2 10C2 — — Vbpx PERT/PPST Disabled
45 PT1 10CA — — Vbpx PERT/PPST Disabled
46 PTO 10CO0 — — Vbpx PERT/PPST Disabled
47 PB4 IRQ — — Vbpx PUCR/PUPBE Disabled
48 PB5 XIRQ — — Vppx PUCR/PUPBE Disabled
49 PB6 — — — Vbpx PUCR/PUPBE Disabled
50 PB7 — — — Vbpx PUCR/PUPBE Disabled
51 PCO — — — Vbpa PUCR/PUPCE Disabled
52 PC1 — — — Vbpa PUCR/PUPCE Disabled
53 PC2 — — — Vppa PUCR/PUPCE Disabled
54 PC3 — — — Vbpa PUCR/PUPCE Disabled
55 PADO KWADO ANO — Vppa | PER1AD/PPS1AD Disabled
56 PAD8 KWADS8 AN8 — Vppa | PEROAD/PPSOAD Disabled

MC9S12G Family Reference Manual, Rev.1.10
106 Freescale Semiconductor



Device Overview MC9S12G-Family

Table 1-25. 100-Pin LQFP Pinout for S12GA192 and S12GA240

Function Internal Pull
<----lowest-----PRIORITY-----highest----> Power Resistor
57 PAD1 KWAD1 AN1 — Vbpa PER1AD/PPS1AD Disabled
58 PAD9 KWAD9 AN9 — Vppa PEROAD/PPSOAD Disabled
59 PAD2 KWAD2 AN2 — Vbba PER1AD/PPS1AD Disabled
60 PAD10 KWAD10 AN10 AMP1 Vbpa PEROAD/PPSOAD Disabled
61 PAD3 KWAD3 AN3 — Vbpa PER1AD/PPS1AD Disabled
62 PAD11 KWAD11 AN11 AMPO Vbopa PEROAD/PPSOAD Disabled
63 PAD4 KWAD4 AN4 — Vbpa PER1AD/PPS1AD Disabled
64 PAD12 KWAD12 AN12 — Vppa PEROAD/PPSOAD Disabled
65 PAD5 KWAD5 AN5 — Vbba PER1AD/PPS1AD Disabled
66 PAD13 KWAD13 AN13 AMPMO Vbpa PEROAD/PPSOAD Disabled
67 PAD6 KWADG6 AN6 — Vbpa PER1AD/PPS1AD Disabled
68 PAD14 KWAD14 AN14 AMPPO Vbpa PEROAD/PPSOAD Disabled
69 PAD7 KWAD7 AN7 — Vbpa PER1AD/PPS1AD Disabled
70 PAD15 KWAD15 AN15 DACUO Vppa PEROAD/PPSOAD Disabled
71 PC4 — — — Vbpa PUCR/PUPCE Disabled
72 PC5 AMPM1 — — Vppa PUCR/PUPCE Disabled
73 PC6 AMPP1 — — Vppa PUCR/PUPCE Disabled
74 PC7 DACUA1 — — Vbpa PUCR/PUPCE Disabled
75 VRH — — — — — —
76 VDDA — — — — — —
77 VSSA — — — — — —
78 PDO — — — Vpox PUCR/PUPDE Disabled
79 PD1 — — — Vpox PUCR/PUPDE Disabled
80 PD2 — — — Vppx PUCR/PUPDE Disabled
81 PD3 — — — Vppx PUCR/PUPDE Disabled
82 PSO RXDO — — VbDpx PERS/PPSS Up
83 PS1 TXDO — — Vbpx PERS/PPSS Up
84 PS2 RXD1 — — Vpbx PERS/PPSS Up
85 PS3 TXD1 — — Vpox PERS/PPSS Up
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Table 1-25. 100-Pin LQFP Pinout for S12GA192 and S12GA240

Function Internal Pull

<----lowest-----PRIORITY-----highest----> Power Resistor
86 PS4 MISO0 — — VbDpx PERS/PPSS Up
87 PS5 MOSIo — — Vbpx PERS/PPSS Up
88 PS6 SCKO — — Vbpx PERS/PPSS Up
89 PS7 API_EXTCLK SSO — Vppx PERS/PPSS Up
90 VSSX2 — — — — — —
91 VDDX2 — — — — — —
92 PMO RXCAN — — Vppx PERM/PPSM Disabled
93 PM1 TXCAN — — Vppx PERM/PPSM Disabled
94 PD4 — — — Vbox PUCR/PUPDE Disabled
95 PD5 — — — Vpox PUCR/PUPDE Disabled
96 PD6 — — — Vpox PUCR/PUPDE Disabled
97 PD7 — — — VbDx PUCR/PUPDE Disabled
98 PM2 RXD2 — — Vppx PERM/PPSM Disabled
99 PM3 TXD2 — — Vppx PERM/PPSM Disabled
100 PJ7 KWJ7 S52 — Vbpx PERJ/PPSJ Up

' The regular I/O characteristics (see Section A.2, “I/O Characteristics”) apply if the EXTAL/XTAL function is disabled

1.9 System Clock Description

For the system clock description please refer to chapter Chapter 1, “Device Overview MC9S12G-Family”.

1.10 Modes of Operation
The MCU can operate in different modes. These are described in 1.10.1 Chip Configuration Summary.

The MCU can operate in different power modes to facilitate power saving when full system performance
is not required. These are described in 1.10.2 Low Power Operation.

Some modules feature a software programmable option to freeze the module status whilst the background
debug module is active to facilitate debugging.

1.10.1 Chip Configuration Summary

The different modes and the security state of the MCU affect the debug features (enabled or disabled).
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The operating mode out of reset is determined by the state of the MODC signal during reset (see

Table 1-26). The MODC bit in the MODE register shows the current operating mode and provides limited
mode switching during operation. The state of the MODC signal is latched into this bit on the rising edge
of RESET.

Table 1-26. Chip Modes

Chip Modes MoDC
Normal single chip 1
Special single chip 0

1.10.1.1 Normal Single-Chip Mode

This mode is intended for normal device operation. The opcode from the on-chip memory is being
executed after reset (requires the reset vector to be programmed correctly). The processor program is
executed from internal memory.

1.10.1.2 Special Single-Chip Mode

This mode is used for debugging single-chip operation, boot-strapping, or security related operations. The
background debug module BDM is active in this mode. The CPU executes a monitor program located in
an on-chip ROM. BDM firmware waits for additional serial commands through the BKGD pin.

1.10.2 Low Power Operation

The MC9S12G has two static low-power modes Pseudo Stop and Stop Mode. For a detailed description
refer to S12CPMU section.

1.11 Security

The MCU security mechanism prevents unauthorized access to the Flash memory. Refer to Chapter 9,
“Security (S12XS9SECV2)”, Section 7.4.1, “Security”, and Section 26.5, “Security”.

1.12 Resets and Interrupts

Consult the S12 CPU manual and the S12SINT section for information on exception processing.

1.12.1 Resets

Table 1-27. lists all Reset sources and the vector locations. Resets are explained in detail in the Chapter 10,
“S12 Clock, Reset and Power Management Unit (S12CPMU)”.
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Table 1-27. Reset Sources and Vector Locations

Vector Address Reset Source I\(I:I;:::( Local Enable
$FFFE Power-On Reset (POR) None None
$FFFE Low Voltage Reset (LVR) None None
$FFFE External pin RESET None None
$FFFE lllegal Address Reset None None
$FFFC Clock monitor reset None | OSCE Bit in CPMUOSC register
$FFFA COP watchdog reset None | CR[2:0] in CPMUCORP register

1.12.2

Interrupt Vectors

Table 1-28 lists all interrupt sources and vectors in the default order of priority. The interrupt module (see
Chapter 6, “Interrupt Module (SI2SINTV1)”) provides an interrupt vector base register (IVBR) to relocate

the vectors.

Table 1-28. Interrupt Vector Locations (Sheet 1 of 2)

Vector Address’ Interrupt Source I\cll::slT( Local Enable fly:;kg.ll_‘gp fr‘:)v;k\;evl:\TT
Vector base + $F8 Unimplemented instruction trap None None - -
Vector base+ $F6 SwWi None None - -
Vector base+ $F4 XIRQ X Bit None Yes Yes
Vector base+ $F2 IRQ | bit IRQCR (IRQEN) Yes Yes
Vector base+ $FO0 RTI time-out interrupt | bit CPMUINT (RTIE) 10.6 Interrupts
Vector base+ $EE TIM timer channel 0 | bit TIE (COl) No Yes
Vector base + $EC TIM timer channel 1 | bit TIE (C1I) No Yes
Vector base+ $EA TIM timer channel 2 | bit TIE (C2lI) No Yes
Vector base+ $E8 TIM timer channel 3 | bit TIE (C3I) No Yes
Vector base+ $E6 TIM timer channel 4 | bit TIE (C4l) No Yes
Vector base+ $E4 TIM timer channel 5 | bit TIE (C5I) No Yes
Vector base + $E2 TIM timer channel 6 | bit TIE (Cé6l) No Yes
Vector base+ $EO TIM timer channel 7 | bit TIE (C7I) No Yes
Vector base+ $DE TIM timer overflow | bit TSCR2 (TOI) No Yes
Vector base+ $DC TIM Pulse accumulator A overflow? | bit PACTL (PAQVI) No Yes
Vector base + $DA | TIM Pulse accumulator input edge® | 1 bit PACTL (PAI) No Yes
Vector base + $D8 SPIO | bit SPIOCR1 (SPIE, SPTIE) No Yes
Vector base+ $D6 SCIo | bit SCIOCR2 Yes Yes
(TIE, TCIE, RIE, ILIE)
Vector base + $D4 SCI1 | bit SCI1CR2 Yes Yes
(TIE, TCIE, RIE, ILIE)
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Table 1-28. Interrupt Vector Locations (Sheet 2 of 2)

Vector Address’ Interrupt Source I\(Ii::( Local Enable f,y:;kg#gp fr‘:)v:‘k\;evt‘:ST
Vector base + $D2 ADC | bit ATDCTL2 (ASCIE) No Yes
Vector base + $D0 Reserved
Vector base + $CE Port J | bit PIEJ (PIEJ7-PIEJO) Yes Yes
Vector base + $CC ACMP | bit ACMPC (ACIE) No Yes
Vector base + $CA Reserved
Vector base + $C8 Oscillator status interrupt | bit CPMUINT (OSCIE) No Yes
Vector base + $C6 PLL lock interrupt | bit CPMUINT (LOCKIE) No Yes
Vector base + $C4 Reserved
Vector base + $C2 SCI2 | bit SCI2CR2 Yes Yes
(TIE, TCIE, RIE, ILIE)

Vector base + $C0 Reserved
Vector base + $BE SPI1 | bit SPI1CR1 (SPIE, SPTIE) No Yes
Vector base + $BC SPI2 | bit SPI2CR1 (SPIE, SPTIE) No Yes
Vector base + $BA FLASH error I bit | FERCNFG (SFDIE, DFDIE) No No
Vector base + $B8 FLASH command | bit FCNFG (CCIE) No Yes
Vector base + $B6 CAN wake-up | bit CANRIER (WUPIE) Yes Yes
Vector base + $B4 CAN errors I bit | CANRIER (CSCIE, OVRIE) No Yes
Vector base + $B2 CAN receive | bit CANRIER (RXFIE) No Yes
Vector base + $B0 CAN transmit | bit CANTIER (TXEIE[2:0]) No Yes
Vector base + $AE

to Reserved
Vector base + $90
Vector base + $8E Port P interrupt | I bit | PIEP (PIEP7-PIEPO) Yes Yes
Vector base+ $8C Reserved
Vector base + $8A Low-voltage interrupt (LVI) | bit CPMUCTRL (LVIE) No Yes
Vector base + $88 Autonomous p()glrji?)dical interrupt | bit CPMUAPICTRL (APIE) Yes Yes
Vector base + $86 Reserved
Vector base + $84 ADC compare interrupt | bit ATDCTL2 (ACMPIE) No Yes
Vector base + $82 Port AD interrupt I bit | PIETAD(PIE1AD7-PIE1ADO) Yes Yes

PIEOAD(PIEOAD7-PIEOADO)
Vector base + $80 Spurious interrupt — None - -
116 bits vector address based
2OnIy available if the 8 channel timer module is instantiated on the device
30nly available if the 8 channel timer module is instantiated on the device
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1.12.3 Effects of Reset

When a reset occurs, MCU registers and control bits are initialized. Refer to the respective block sections
for register reset states.

On each reset, the Flash module executes a reset sequence to load Flash configuration registers.

1.12.3.1 Flash Configuration Reset Sequence Phase

On each reset, the Flash module holds CPU activity while loading Flash module registers from the Flash
memory. If double faults are detected in the reset phase, Flash module protection and security may be
active on leaving reset. This is explained in more detail in the Flash module Section 26.1, “Introduction”.

1.12.3.2 Reset While Flash Command Active

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.

1.12.3.3 1/O Pins

Refer to the PIM section for reset configurations of all peripheral module ports.

1.12.3.4 RAM

The RAM arrays are not initialized out of reset.

1.13 COP Configuration

The COP time-out rate bits CR[2:0] and the WCOP bit in the CPMUCOP register at address 0x003C are
loaded from the Flash register FOPT. See Table 1-29 and Table 1-30 for coding. The FOPT register is
loaded from the Flash configuration field byte at global address Ox3_FFOE during the reset sequence.

Table 1-29. Initial COP Rate Configuration

NV[2:0] in CR[2:0] in
FOPT Register CPMUCOP Register
000 111
001 110
010 101
011 100
100 011
101 010
110 001
111 000
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Table 1-30. Initial WCOP Configuration

NV[3] in WCOP in
FOPT Register CPMUCOP Register
0
0 1

1.14 Autonomous Clock (ACLK) Configuration

The autonomous clock’ (ACLK) is not factory trimmed. The reset value of the autonomous clock trimming
register” (CPMUACLKTR) is OxFC.

1.15 ADC External Trigger Input Connection

The ADC module includes external trigger inputs ETRIGO, ETRIG1, ETRIG2, and ETRIG3. The external
trigger allows the user to synchronize ADC conversion to external trigger events. Chapter 2, “Port
Integration Module (S12GPIMV0)” describes the connection of the external trigger inputs. Consult the
ADC section for information about the analog-to-digital converter module. References to freeze mode are
equivalent to active BDM mode.

1.16 ADC Special Conversion Channels

Whenever the ADC’s Special Channel Conversion Bit (SC) is set, it is capable of running conversion on a
number of internal channels (see Table 12-15). Table 1-31 lists the internal reference voltages which are
connected to these special conversion channels.

Table 1-31. Usage of ADC Special Conversion Channels

ADC Channel Usage
Internal_0 Vpor'!
Internal_1 unused
Internal_2 unused
Internal_3 unused
Internal_4 unused
Internal_5 unused

unused
Internal_6 Temperature sense of ADC
hardmacro?
Internal_7 unused

1 See Section 1.17, “ADC Result Reference’.

2 The ADC temperature sensor is only available on S12GA192 and
S12GA240 devices.

1. See Chapter 10, “S12 Clock, Reset and Power Management Unit (S12CPMU)”
2. See Section 10.3.2.15, “Autonomous Clock Trimming Register (CPMUACLKTR)”
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1.17 ADC Result Reference

MCUs of the S12G-Family are able to measure the internal reference voltage Vppp (see Table 1-31). Vppg
is a constant voltage with a narrow distribution over temperature and external voltage supply (see

Table A-30).

A 12-bit left justified! ADC conversion result of Vppr 18 provided at address 0x0_4022/0x0_4023 in the
NVM’s IFR for reference. The measurement conditions of the reference conversion are listed in

Section A.16, “ADC Conversion Result Reference”. By measuring the voltage Vppg (see Table 1-31) and
comparing the result to the reference value in the IFR, it is possible to determine the ADC’s reference
voltage Vgp in the application environment:

Voo = StoredReference
RH ™ ConvertedReference

The exact absolute value of an analog conversion can be determined as follows:

StoredReference ¢ 5V

Result = ConvertedADInput e -
ConvertedReference ¢ 2

With:
Converted ADInput: Result of the analog to digital conversion of the desired pin
ConvertedReference:  Result of channel “Internal_0’ conversion
StoredReference: Value in IFR locatio 0x0_4022/0x0_4023
n: ADC resolution (10 bit)
CAUTION

To assure high accuracy of the Vppg reference conversion, the NVMs must
not be programmed, erased, or read while the conversion takes place. This
implies that code must be executed from RAM. The “ConvertedReference”
value must be the average of eight consecutive conversions.

CAUTION

The ADC'’s reference voltage Vpy must remain at a constant level
throughout the conversion process.

1.18 ADC VRH/VRL Signal Connection

On all S12G devices except for the SI2GA192 and the S12GA240 the external VRH signal is directly
connected to the ADC’s VRH signal input. The ADC’s VRL input is connected to VSSA. (see
Figure 1-21).

1. The format of the stored Vppf reference value is still subject to change.
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The S12GA192 and the S12GA240 contain a Reverence Voltage Attenuator (RVA) module. The
connection of the ADC’s VRH/VRL inputs on these devices is shown in Figure 1-21.

S12GN16, S12GN32, S12GN48, S12G48,
S12G64, S12G96, S12G128, S12G192, S12G240

ADC
VRH VRH
VRL
VSSA
S12GA192, S12G240
RVA ADC
VRH VRH  VRH_INT VRH
VRL_INT VRL
VSSA
VSSA

Figure 1-21. ADC VRH/VRL Signal Connection
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Chapter 2
Port Integration Module (S12GPIMV1)

Revision History

Rev. No. Date Sections .

(ltem No.) | (Submitted By) Affected Substantial Change(s)
V00.53 13 Oct 2010 * Reworked interrupt section
V01.00 18 Oct 2010 e |nitial version
V01.01 01 Dec 2010 Table 2-4 * Removed TXD2 and RXD2 from PM1 and PMO for G64

Table 2-5 ¢ Simplified input buffer control description on port C and AD
Table 2-8 » Corrected DAC signal priorities on pins PAD10 and PAD11 with shared

Table 2-16 AMP and DACU output functions
Table 2-17
V01.02 30 Aug 2011 2.4.3.40/2-192 | » Corrected PIFx descriptions

2.4.3.48/2-198
2.4.3.63/2-207
2.4.3.64/2-208

2.1 Introduction

This section describes the S12G-family port integration module (PIM) in its configurations depending on
the family devices in their available package options.

It is split up into two parts, firstly determining the routing of the various signals to the available package
pins (“PIM Routing”) and secondly describing the general-purpose port related logic (“PIM Ports™).

2.1.1 Glossary
Table 2-1. Glossary Of Terms

Term Definition
Pin Package terminal with a unique number defined in the device pinout section
Signal Input or output line of a peripheral module or general-purpose I/O function arbitrating

for a dedicated pin

Port Group of general-purpose I/O pins sharing peripheral signals
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2.1.2

Overview

The PIM establishes the interface between the peripheral modules and the I/O pins. It controls the
electrical pin properties as well as the signal prioritization and multiplexing on shared pins.

The family devices share same sets of package options (refer to device overview section) determining the
availability of pins and the related PIM memory maps. The corresponding devices are referenced
throughout this section by their group name as shown in Table 2-2.

2.1.3

Table 2-2. Device Groups

Group Devices with same set of package options

G1 |[S12G240, S12GA240, S12G192, S12GA192, S12G128, S12G96

G2 |[S12G64, S12G48, S12GN48

G3 |[S12GN32, S12GN16

Features

The PIM includes these distinctive registers:

Data registers and data direction registers for ports A, B, C, D, E, T, S, M, P, J and AD when used
as general-purpose I/O

Control registers to enable/disable pull devices and select pullups/pulldowns on ports T, S, M, P, J
and AD on per-pin basis

Single control register to enable/disable pull devices on ports A, B, C, D and E, on per-port basis
and on BKGD pin

Control registers to enable/disable open-drain (wired-or) mode on ports S and M
Interrupt flag register for pin interrupts on ports P, J and AD

Control register to configure IRQ pin operation

Routing register to support programmable signal redirection in 20 TSSOP only
Routing register to support programmable signal redirection in 100 LQFP package only

Package code register preset by factory related to package in use, writable once after reset. Also
includes bit to reprogram routing of API_EXTCLK in all packages.

Control register for free-running clock outputs

A standard port pin has the following minimum features:

Input/output selection
3.15 V - 5 V digital and analog input
Input with selectable pullup or pulldown device

Optional features supported on dedicated pins:

Open drain for wired-or connections
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» Key-wakeup feature: External pin interrupt with glitch filtering, which can also be used for wakeup

from stop mode.

21.4 Block Diagram
Figure 2-1. Block Diagram

n | | Data
1 Pin Enable, Data :
0 | < Control Pin #0
. -
Peripheral
Module PIM
Routing Data
Pin Enable, Data Control Pin #n
.~
PIM Package Code A
Ports
Pin Routing (20 TSSOP only)

2.2 PIM Routing - External Signal Description

This section lists and describes the signals that do connect off-chip.

Table 2-3 shows the availability of I/O port pins for each group in the largest offered package option.

Table 2-3. Port Pin Availability (in largest package) per Device

Device Group
Port G1 G2 G3
(100 pin) (64 pin) (48 pin)

A 7-0
B 7-0
C 7-0
D 7-0
E 1-0 1-0 1-0
T 7-0 7-0 5-0
S 7-0 7-0 7-0
M 3-0 3-0 1-0
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Table 2-3. Port Pin Availability (in largest package) per Device

Device Group
Port G1 G2 G3
(100 pin) (64 pin) (48 pin)
P 7-0 7-0 5-0
J 7-0 7-0 3-0
AD 15-0 15-0 11-0

2.2.1 Package Code

The availability of pins and the related peripheral signals are determined by a package code
(Section 2.4.3.33, “Package Code Register (PKGCR)”). The related value is loaded from a factory
programmed non-volatile memory location into the register during the reset sequence.

Based on the package code all non-bonded pins will have the input buffer disabled to avoid shoot-through
current resulting in excess current in stop mode.

2.2.2

If more than one output signal is attempted to be enabled on a specific pin, a priority scheme determines
the signal taking effect.

Prioritization

General rules:
* The peripheral with the highest amount of pins has priority on the related pins when it is enabled.

» If a peripheral can selectively disable a function, the freed up pin is used with the next enabled
peripheral signal.

* The general-purpose output function takes control if no peripheral function is enabled.

Input signals are not prioritized. Therefore the input function remains active (for example timer input
capture) even if a pin is used with the output signal of another peripheral or general-purpose output.

2.2.3

Table 2-4 shows all pins with their related signals per device and package that are controlled by the PIM.

Signals and Priorities

A signal name in squared brackets denotes the port register bit related to the digital I/O function of the pin
(port register PORT/PT not listed). It is a representative for any other port related register bit with the same
index in PTI, DDR, PER, PPS, and where applicable in PIE, PIF or WOM (see Section 2.4, “PIM Ports -
Memory Map and Register Definition”). For example pin PAD15: Signal [PTOAD7] is bit 7 of register
PTOAD:; other related register bits of this pin are PTIOAD7, DDROAD7, PEROAD7, PPSOAD7, PIEOAD7
and PIFOAD7.
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NOTE

If there is more than one signal associated with a pin, the priority is indicated
by the position in the table from top (highest priority) to bottom (lowest
priority).

Table 2-4. Signals and Priorities

Legend
. ) B | Signal available on pin
Signals per Device and Package - - -
(signal priority on pin from top to bottom) O | Routing option on pin
[J | Routing reset location
Port Pin Signal Not available on pin
% S g § S 8l w ‘8_ S 8 o )
HREE EREERE EREREERE EERE BE
NEE BEREEE BEEREEREEE BEEE EE .
5 § g § § g & § é g 8 8 /0 Description
o %) o
100 64 48 32 20
- BKGD MODC HEHEjE EENBNESNSENESNNENESNNENEN | |MODC inputduring
RESET
BKGD HEEjE EENENESNNENESNNENESENENN N /O|BDMcommunication
A PA7-PAO [PA7:PAO] (H|(H|NE /0 | GPIO
B PB7-PB6 [PB7:PB6] |H|H|H /0 | GPIO
PB5 XIRQ HEE I | Non-maskable
level-sensitive interrupt
[PB5] HEE /0 | GPIO
PB4 IRQ HEE | | Maskable level- or
falling-edge sensitive
interrupt
[PB4] HE N /0 | GPIO
PB3 [PB3] HEE /0 | GPIO
PB2 ECLKX2 HEE O | Free-running clock
(ECLK x 2)
[PB2] HEE /0 | GPIO
PB1 API_EXTCLK |a|&|Q O |API Clock
[PB1] HEE /0 | GPIO
PBO ECLK HEE O | Free-running clock
[PBO] HEE /0 | GPIO
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Port Integration Module (S12GPIMV1)

Table 2-4. Signals and Priorities

Legend
. . B | Signal available on pin
Signals per Device and Package - - -
(signal priority on pin from top to bottom) O | Routing option on pin
[ | Routing reset location
Port Pin Signal Not available on pin
8 o ol & & o 8 o
tEE EEEEE EEEEEERE EEREFE
= = = = = 2RSS S ZZ 20 2 2 28 2 2
%gg%ggéwéggéww"éwwww"lm Description
100 64 48 32 20
C PC7 DACU1 | O | DAC1 output unbuffered
[PC7] HEE /0 | GPIO
PC6 AMPP1 | I | DAC1 non-inv. input (+)
[PC6] HEE /0 | GPIO
PC5 AMPMA1 | I | DACH1 inverting input (-)
[PC5] HEE /0 | GPIO
PC4-PC2 | AN15-AN13 (O[O I | ADC analog
[PC4:PC2] |H|H|NE /0 | GPIO
PC1-PCO | AN11-AN10 (O[O I | ADC analog
[PC1:PCO] (H|H|E /0 | GPIO
D PD7-PDO [PD7:PDO] |(H|H|HE /0 | GPIO
E PE1 XTAL H HEjE N NN NN ENESESENNSESEENEE - |CPMUOSC signal
TXDO (3| I/0 | SCI transmit
I0C3 O| O] I/O | Timer channel
PWMA1 H H| O |PWM channel
ETRIG1 Bl | | |ADC external trigger
[PE1] HEHEHjE EHEENEEEEENENENENNENENENBN I|/O|GPIO
PEO EXTAL H H EjE N NN BN ENESESENENSESEENEE - |CPMUOSC signal
RXDO 3| | |SClreceive
10C2 O| O] I/O | Timer channel
PWMO H H| O |PWM channel
ETRIGO Bl | | |ADC external trigger
[PEOQ] HEHEHjE EHEENEEEEENENENENNENENENBN I|/O|GPIO
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Table 2-4. Signals and Priorities

Port Integration Module (S12GPIMV1)

Legend
. . B | Signal available on pin
Signals per Device and Package - - -
(signal priority on pin from top to bottom) O | Routing option on pin
[ | Routing reset location
Port Pin Signal Not available on pin
f":’ S g § S gl w f":’ S gl w ©
HREE EREERE EREEERE EERE B
HEEE BEERE BREEEEE BEEE EE L
§ é g 5 § g & § é g 8 8 /0 Description
o %) o
100 64 48 32 2
T PT7-PT6 IOC7-I0C6 (H|H HIN N N I/O | Timer channel
[PTT7:PTT6] |H|H|H]jH | H N H N I/0 | GPIO
PT5-PT4 IOC5-10C4 (H|H|HjH H NN N|EEEEENEN 1/0O | Timer channel
[PTTS:PTT4] | H|E|HjE|HEEEjEEEEE NN I/0 | GPIO
PT3-PT2 IOC3-I0C2 H|H|HjE H NN/ NN EEEEENEEEN 1/0O | Timer channel
[PTTPTT2] | H|H|HjE|HHEEEEE NN EEN|jEEE N I/0 | GPIO
PT1 IRQ H|ENENBSNNESEENERNEENBE|EB | |Maskable level- or
falling-edge sensitive
interrupt
10CA1 HE EjE EENBNESNSNENEENSNNENNBNE N I|/O|Tmerchannel
[PTTH1] HENE|EEE N EENESNNNNNNENSNNNBHN I|/O|GPIO
PTO XIRQ HEEEBNJEEENESEENBNE®SNSNBNBEBE | Nonmaskable
level-sensitive interrupt
10CO0 H H EjE N NN NN NNNNN NN NN NN N /O,|Timerchannel
[PTTO] HEHEHjE EHEENEEEEENENENENNENENENBN I|/O|GPIO
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Port Integration Module (S12GPIMV1)

Table 2-4. Signals and Priorities

Legend
. . B | Signal available on pin
Signals per Device and Package - - -
(signal priority on pin from top to bottom) O | Routing option on pin
[ | Routing reset location
Port Pin Signal Not available on pin
8 o ol & & o 8 o
JRE EEEREE EEEEEEE EEEE EE
§§§§§§§3§§§§533§H5§3|/o Description
100 64 48 32 20
S PS7 SSO H EH EjE NENNBNEEEEENNENEENNN N |/O|SPIslave select
TXDO O| O] I/0 | SCI transmit
PWM5 HEEN O | PWM channel
PWM3 (3| O |PWM channel
ECLK (N NN NN NNNNNSNN NN NN O |Free-running clock
API_EXTCLK |O|O|OO|O| O] O|OJO|O|O|O|O|O|OJO|O|O|OO|O| O |API Clock
ETRIG3 (3| | |ADC external trigger
[PTS7] HEE|EESESNSESESESESESESNSEENEBNBENBN I/O|GPIO
PS6 SCKO H EH EjE ENENBNNESNENESNNBNNEENNE N /O,|SPIserial clock
I0C5 HEEN I/0O | Timer channel
10C3 | 3| /O | Timer channel
[PTS6] HEHE|EESESNSESESESESESSNHEENEBNBENBN I/O|GPIO
PS5 MOSIO H EHEjE ENENBNSESESENEENNBNEENNE N /O|SPImasterout/slave in
I0C4 HEEN I/0O | Timer channel
10C2 | 3| /O | Timer channel
[PTS5] HEHE|EESESNSESESESESESSNHEENEBNBENBN I/O|GPIO
PS4 MISOO0 H EHEj|E ENESNBNSESESNNEENSNNNEENBNE N /O|SPImasterin/slave out
RXDO O|O| | |SCI receive pin
PWM4 HEENE O | PWM channel
PWM2 (3| O |PWM channel
ETRIG2 (3| | |ADC external trigger
[PTS4] HEE|EEESNSESESESESESESNHEENEBNBENBN I/O|GPIO
PS3 TXDA HEHEjE EENEBNEEEEDER 1/0O | SCI transmit
[PTS3] HEHEEEEESNEEEEEEN I/0 | GPIO
PS2 RXD1 HEEEjEEEEEjEEEENE I | SCI receive
[PTS2] HEHEEEEESNEEEEEEN I/0 | GPIO
PS1 TXDO HEEjEEEEEEEEEENENEENEDN 1/0O | SCI transmit
[PTST1] HHEHEEEESENSESEEESEESNEEEE I/0 | GPIO
PSO RXDO HEEjEEEEEEEEEENENEENEDN I | SCI receive
[PTSO] HHEHEEEESENSESEEESEESNEEEE I/0 | GPIO
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Table 2-4. Signals and Priorities

Port Integration Module (S12GPIMV1)

Legend
. . B | Signal available on pin
Signals per Device and Package - - -
(signal priority on pin from top to bottom) O | Routing option on pin
[ | Routing reset location
Port Pin Signal Not available on pin
8 o ol & & o 8 o
JRE EEEREE EEEEEEE EEEE EE
§§§§§§§§§§§§5§3§“533uo Description
100 64 48 32 2
M PMS3 TXD2 HEEE NN 1/0O | SCI transmit
[PTMS3] HEHEEEEEN /0 | GPIO
PM2 RXD2 HEEE NN I | SCI receive
[PTM2] HEHEEEEEN /0 | GPIO
PM1 TXCAN HEEEEENE HEEN | O | MSCAN transmit
TXD2 HEE I/0O | SCI transmit
TXDA HE 1/0 | SCI transmit
[PTM1] HHEHEEEESENSESEEESEESNEEEE /0 | GPIO
PMO RXCAN HEEEEENE HEEN | I | MSCAN receive
RXD2 HEE I | SCI receive
RXD1 HE I | SCI receive
[PTMO] HHEHEEEESENSESEEESEESNEEEE /0 | GPIO
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Port Integration Module (S12GPIMV1)

Table 2-4. Signals and Priorities

Legend
. . B | Signal available on pin
Signals per Device and Package - - -
(signal priority on pin from top to bottom) O | Routing option on pin
[J | Routing reset location
Port Pin Signal Not available on pin
S":’ S| ol § Sl o » 9‘:’ S o o ©
HREE EREERE EREEERE EERE B
NEE EEEHE EEEREEE BEEE EE ipti
§ é 5 § § 5 8 § é 5l 8 8 /0 Description
%} G %}
100 64 48 32 2
P PP7-PP6 |PWM7-PWM6 |l |H | HjH H| N O | PWM channel
[PTP7:PTP6)/ |l |(H|HjH N N N N I/0 | GPIO with interrupt
KWP7-KWP6
PP5-PP4 |PWM5-PWM4 |H|H | HjH H/H E NN EEENENENR O | PWM channel
[PTP5:PTP4)/ |H|H|H]H |H H E NN EE NN EN I/0 | GPIO with interrupt
KWP5-KWP4
PP3-PP2 |PWM3-PWM2 |H|H | HjH H H E E|E N EEENNEEREEN O | PWM channel
ETRIG3- |[H/H/H|jEEHEEHIJEEEE NN EEEEN I 