
MC9S12DP256/DG128
Hardware & Basic System Design



Chinese Textbook



CPU12 Reference Book



9S12 Documentation
Device User Guide

MC9S12DP256 Device User Guide 
HCS12 V1.5 Core User Guide

Block User Guides
PIM_9DP256 Block User Guide (Port Integrate Module)
FTS256K Block User Guide (Flach)   
EETS4K Block User Guide (EEPROM)
CRG Block User Guide (Clock Reset Generator)
ECT_16B8C Block User Guide (Enhanced Capture Timer)
ATD_10B16C Block User Guide (A/D)
SCI Block User Guide
SPI Block User Guide
PWM_8B8C Block User Guide 
Inter-Integrated Circuit(IIC)Block Guide
MSCAN Block User Guide
VREG Block User Guide  (Voltage Regulator)

BYTE FLIGHT Block Guide



Reference Manual 
(Hardware)

122 pages (2.1M)

Data book
9S12DT128B manual
9S12DP256B manual



HCS12 Building Blocks
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• HCS12 CPU Core 
& System 
Integration 
Module

• Support Modules: 
Vreg & Clocks & 
Reset Generator

• Memories: Flash, 
RAM, EEPROM

• Peripherals: 
SCI,SPI,CAN,IIC,
PWM, ATD, 
Timer, etc.

PIM



Main Features:• 16-bit HCS12 CPU
Upward compatible with HC11
20-bit ALU
Instruction pipe
Enhanced indexed addressing
• SIM (System Integ. module)
MEB (Multiplexed External Bus)

MMC (Module Mapping Control)

BKP (Breakpoints)
BDM (Background Debug Mode)

• Clocks Reset Generator (CRG)
low current oscillator, PLL, reset, 
clocks, COP watchdog, 
Real time interrupt, clock 
monitoring

• On-chip Voltage Regulator
2.25 to 2.75V Digital Supply Voltage

4.75V to 5.25V Analog and I/O Voltage

• Technology: 0.25 micron CMOS
50 MHz CPU equivalent to 
25MHz bus

operation (66/33MHz in design)



Peripherals
• 2 x Serial Communications Interface (SCI) 
• 3 x Serial Peripheral interface (SPI)
• up to 5 x 1M b/s, CAN 2.0 A, B msCAN  module 
• Byte Data Link Controller (BDLC)      
• Inter-IC Bus (IIC)      
• 10-bit Analog-to-Digital Converter
• Standard 8 channel Timer
• Enhanced Capture Timer (ECT)
• PWM module
• Stepper Motor controller



HCS12 CPU
68HC11 = 68HC12 = HCS12 Programmers Model

Carry/Borrow (From MSB)
Overflow
Zero
Negative (MSB = 1)

8-Bit Accumulators A and B

Index Register X

Index Register Y

Stack Pointer

Program Counter

Condition Codes Register

or 16-Bit Double Accumulator D
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I-Interrupt Mask
Half Carry (For BCD)
X-Interrupt Mask
STOP Disable

Source code compatible
Identical stack frame

* PPAGE used by CALL & 
Return To Call (RTC).
(paged HC(S)12 only)

5 0PPAGE *

HC05 / HC08 / HCS12

HC08 / HCS12



Addressing Map

$0000
$0400

$1000

$4000

$8000

$C000

$FF00
$FFFF

Victors

I/O Registers
EEPROM

RAM

16K
Fixed 
Flash

16K
Fixed 
Flash

16K
Paged 
Flash

$30

$3F

$3E

Addressing Space:64K

Advantage: application program is very compact.  



$0000
$0400

$1000
$2000

$4000

$8000

$C000

$FF00
$FFFF Victors

I/O寄存器

EEPROM

RAM

16K
Flash

16K
Flash

16K
Paged 
Flash

$30 $31 $32 $33 $34 $35 $36 $37 $38 $39 $3A $3B $3C $3D $3E $3F

Block 3 Block 2 Block 1 Block 0

$3F

$3E

9S12Dx256 Memory Map

Dx128

RAM: 8K = $2000~$3FFF, 12K = $1000~$3FFF

Multi tasks?



MC9S12DP256



112Pins Package



80 Pins Package

-32, Port A, B, K, AD0
Is not extracted



Basic System



MCU Basic System
• To make MCU work, users must provide:

– Power supply
• Power for CPU, clock, PLL,  Analog……

– Clock
• Crystal, Ceramic, RC, PLL,…….

– Reset
• Power on reset, push button

– User communication port
• RS-232C talk to PC

– Program 
• Boot loader or Monitor/debug or Application Program

– Port for done load program
• BDM



Basic System of S12



HCS12 Power Supplies
• Vddr: Supplies regulator and Ports A,B,E,H - connect to 5V

and bypass with 100 nF

• Vdd1,2: Outputs from 2.5V regulator. Supply core - bypass with 
47-220 nF depending upon EMC results. 

• Vddpll: Output from 2.5V regulator. Supplies Osc. and PLL -
bypass with 22-100 nF

• Vdda: Supply to A/D. Connect to 5V and bypass with 22-100 nF

• Vrh: Reference for A/D. Connect to 5V and bypass with 10 nF

• Vddx: Supply for all ports except those supplied by Vddr. 
Connect to 5V and bypass with 47-220 nF. Add 10 uF if 
big loads are switched.



HCS12 Power Supplies



Be 
Careful 
during 
layout 
your PCB



Clock Circuit

8/16MHz Crystal Recommended
Other Selection:
Powered Oscillator  
Ceramic 
RC
……

Filter for PLL



Clock PCB Layout Notes



Reset & BDM 

Be careful to the 
direction of the 
BDM!

BDMIN

Reset



RS-232 Driver



8 Operating Modes

Use jumpers to select the following mode:
• Normal single chip mode
• Special single chip mode
• Normal wide expanded mode
• Normal narrow expanded mode
• Emulation wide extend mode
• Emulation narrow expanded mode
• Special peripheral mode
• Special test mode (factory use only)

Do not change to other mode!



Others on the Board
• 8 LED on the Port B

– Direction  register address: $03
• Write $FF :                    output

– Data register address:          $01
• Write %01010101 on/off/on/off… LED

• CAN 
– Driver not mounted

• BDM out
– For BDM tool



Same Developing Methods
for 8 Bits MCU MC68HC908GP32



Monitor/Debug Program



BDM Tool for S12



Use BDM Tool Download Program



D Command, Display Memory



ASM/DASM Command in BDM Mode


