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Production Programming for HC12/HCSI12

1. Overview

The BDM interface called BDI1000 from Abatron offers the possibility to easy program the internal
flash and EEPROM of Motorola HC12 devices during production. All information necessary to
program the HC12 flash is stored within the flash of the BDI1000. You simply connect the BDI1000
to the HC12 BDM interface, power-up the system and wait until Success or Error is reported.

The following times has been measured from switching on power until Success was reported.

Device (ECLK = 8 MHz) Erase/Program Erase/Program/Verify
HC912B32 (32kB Flash) 4 sec 5 sec
HC912D60 (60kB Flash) 6 sec 9 sec
HC912DG128 (128kB Flash) 13 sec 19 sec
HC912DT128A (128kB Flash) 9 sec 15 sec
HC9S12DP256 (256kB Flash) 15 sec 26 sec
HC9S12DP256 (24MHz BDM Clk) 8 sec 14 sec

Note:

Automatic programming is not supported for devices with more than 256kB flash memory.

For more information about the BDI1000 visit us at www.abatron.ch
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1.1. BDI1000 Setup

The configuration of the BDI1000 is made with an easy to use Windows program. This program,
called bdiPro, also allows you to interactively program internal and external flash devices. You first
can check your configuration parameters and then transmit this information to the BDI1000 for
automatic programming. Following the steps to prepare the BDI1000 for HC912D60 automatic
programming.

Select the device and memory type:

Target Memory Setup 1

Memaomy Type———— E sternal Memany
| ¢ IntemalEEPROM | | JNOME [,
| % Intemal Flash (N il 1
| 5 Extemal | #1 Bais 1
CPU Type |HCa12060 =] Cancel 1
ED Communication Clock ;E.EI MHz __:j

EEPROM Address [T =]

Prepare an initialization list to correctly setup the HC12 device:

Twpe Address Walue Comment
N T THIT ELM. Map B o De0a0n
WikdS  Ow000000FS Qw00 FEE32MCR: Enable program of boot block,
Wwikdd  0=000000F9  Ox00 FEEZ8MCR: Enable program of boat Block,
WS 0x000000F1  Ow00 EEPROT: Dizahle EEPROM Pratection
Mew ] £ s
Eazte [elete Cancel

The last entry is only necessary if also the EEPROM will be programmed.
Never enable the EEPROM because this may conflict with flash programming. The BDI
automatically enables the EEPROM after programming the flash has finished.
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Read in the data to program:

loag

i~ Eragram Filz
;DZ"xﬂbﬂthﬂ"xbd” Mhopul 2hprotflashBl sss Change... !
[ Autoload
™ Paged Frogram Memany Close l
Loading of 61440 bytes successful terminated |

You may edit the program image or calculate checksums:

Edit MHemory Image i

Address: D ata: Sl 1
{oooosoo0 {3838 | Byt |
| 1+ Wwiord |

Stare 1 Close 1 " Long

00002000 3JB3e CCOB 0OOEC BOEC 828C FFFF 2605 CCOB _:j
000aga10 0020 123C 001C 2EO& 2CO0 0820 058C 0004
0000g0z20 2606 CCFF FF1B 843D 53E3 806C 80EC 8BEC
00003030 Fa0o 0037 C7¥20 EE1A ES13 ED10 FE10 EF10 ____j
00003040 FD1B 9FE &2114 1014 0114 0287 0287 20B7
00002050 foBY VYeBY &7BY GEYEY CHBY CE3B FDO& O4ER
00003060 40C1 2426 0302 7DOA O4CC 0010 200F C130
0000ga70 2h04 C133 2304 (120 2625 CCOO 0A3E CCO& __:j

Checksun

—Source
Etartaddress: I:II:II:":I-I I:I1 I:I HEH 'l'r'F'E ...............
i | = Byte
| € Length L wod
= ;I:IEIEIEIFFFF Hex | |
| % Endaddress = " Long
= Destination
TEDE ............... 1
Deztination Addr: ;EIEIEIEI'IEIEIE Hex
| 7 Byte
| % wiard
Check s ;FWU Hex " Long

Stare tDMemDr_l,llmagel ---- E alculate 1 lm
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In order to test the setup, you can interactively Erase, Program and Verify the Flash:

Eraze Sectors,. |

bemomny succeszsful erazed [Eraze Time: 200 mz)

Program
Startaddress: IUUUU'I 000 | Hex

¥ Length

" Endaddress 0000FD00 || Hex

Fit To Memory Image |

61440 bytes successful programmed [12 kB/z]

veity

Startaddress: IEIEIEIEH 000 | Hex

- e |
* Length
" Endaddress 000OFO00 || Hes

Fit To Memary Image |

G1440 bytes successful verfied [23 kB/z)
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Now you can download the setup and the program image to the BDI1000:

Setup Automatic Programming |
— Flazh
CPU Type IHEEI‘I 2060
BOM Communication Clock |2.0 MHz =l

Reqister Address W Hex
BDI wWorkzpace W Hex
Frogram Startaddress IW Hex
Frogram Size IW Hex

Eraze before Program v
Werify after Program ™
—EEPROM
[:habatronhbdil Depul 2 proteep_dB0. sz Browsze. .. |
Eraze before Program [V “erify after Program [+

“riting programming data paszed

Cloze | Dizable |

If the EEPROM should also be programmed, enter the name of the S-Record file with the
EEPROM data. Do not forget to disable EEPROM block protection with an entry in the init list.
The BDI1000 is now ready for automatic programming.
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1.2. Automatic Programming

After the programming data is stored within the flash of the BDI1000, the automatic programming
sequence will be started every time the BDI1000 detects that the target is powered up. The
BDI1000 itself should be powered all the times with an external power supply.

The following steps are executed after a target power-up is detected:
e The target is reseted
The initialization list is processed
If selected, the flash is erased
The flash is programmed
If selected, the flash data is verified (read back), else checksum is compared
If selected, the EEPROM is erased
If selected, the EEPROM is programmed
If selected, the EEPROM data is verified (read back)

The programming state can be monitored in different ways:

e The red MODE LED signals the following states:

RED automatic programming is running
OFF programming terminated without error
TOGGLE programming terminated with error

Note: The error case (5 Hz toggle rate) is only displayed for 10 seconds, then the LED
goes off.

o Two TTL state pins:

S1 SO0 | Programming State

0 0 running (or Vcc Target < 2.5V)
0 1 success

1 0 error

1 1 start-up, idle

Note: The signals S1/ S2 are only valid, if the target is powered up ( BDM pin 9 > 2.5V).

e Text output at the RS232 interface:

& A5232 Direct - HyperT erminal

Datei Bearbeiten Ansicht Anuf Oberragung 7

dtartup ;I
Erase

Frogram

Verify

EEPRCM Erase
EEPROM Program
EEPRCM WVerify
Ckay

1

1| | 3
|"-"er|:uunl:len 000303 AMS] 9600 3-M-1 |F|F |GHEISS

3
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With firmware version 1.09, a checksum compare of the flash data has been added. This

checksum compare is executed if “Verify” is not selected for the flash memory. The checksum
check is much faster than the “Verify” because the checksum is calculated with code that runs on

the HC12 target.

The output in this case looks as follows:

#g com2_9600 - HyperTerminal - |I:I|

Datei Eearbeiten &nsicht  Anrufen  Oberkragurg 7

x|

Startup

Erase

Program
Checksum
EEPROM Erase
EEPROM Program
EEPROM Verify
Okay

. | o

L

Werbunden 00:02:38 ARSI 9600 8-h-1 [FF [aRoss  [WF [Aufzeichnen

/

After programming, the checksum code is loaded into target SRAM. This code is then started and
while it executes, the BDI itself calculates the sum over the data stored in its flash memory. After
the code running on the target terminates, the two sums are compared. For a paged flash memory

system, the sum is calculated and compared for every programmed page.

If “Verify” is selected, then every programmed byte is read back via the BDM interface and

compared with the one stored in the BDI flash memory.

With the new checksum feature, there is no need for a full “Verify” but it is left there for
compatibility.
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1.3. How to speed-up programming on HCS12 devices

The time needed to program the internal flash of a HCS12 device depends heavily on the used
BDM clock rate. By default, the BDM clock rate is 2 of the connected crystal/oscillator frequency.
For example if there is a 4MHz oscillator connected to the HCS12 device, BDM clock rate is only 2
MHz. This gives you very poor programming speed. Fortunately there is a way to speed-up the
BDM clock rate by using the HCS12 internal PLL. For this, setup the PLL to generate the desired
BUS frequency (e.g. 24MHz) and then switch SYSCLK clock source, BDM clock source and BDI
communication speed with one special entry in the init list.

Following an example where BDM clock changes from 8MHz to 24MHz on a HC9S12DP256
system with a 16MHz oscillator. The complete setup you will find in “s256_pll.pro”.

W8 0x00000035 O0x07 REFDV: Divide reference by 8

WvB 0x00000034 O0x0B SYNR Miltiply by 12 => 48Miz System => 24M+iz Bus
DELAY 100 Let PLL | ock

WvB 0x81000039 0x80 CLKSEL: Set PLLSEL, set CLKSW1, 24MHz BDM cl ock

[ ] ++- data for the CLKSEL registers

|

[ FH- - - CLKSEL regi sters address

[+-------mmm - - selects the BDI's BDM cl ock (1 = 24MHz), see bel ow
LR marks this entry as BDM cl ock switch

BDI1000 clock rate table :

0 =ECLK 10 = 5.5 MHz 20 =2.0 MHz
1=24 MHz 11 =5.3 MHz 21 =17 MHz
2=16 MHz 12 =4.8 MHz 22=1.5MHz
3=12 MHz 13 =4.4 MHz 23=1.2MHz
4=11MHz 14 = 4.0 MHz 24 =1.0 MHz
5=9.6 MHz 15 =3.7 MHz
6 =8.0 MHz 16 = 3.0 MHz
7=7.3MHz 17 =2.7 MHz
8=6.8 MHz 18 = 2.4 MHz
9=6.0 MHz 19 =22 MHz

Important note:

The changed system clock has almost no influence on the value used for the Flash Clock Divider
register FCLKDIV. The reference clock for the calculation of FCLKDIV is the oscillator frequency.
Carefully read the appropriate chapter about how to determine the FCLKDIV value in the HCS12

user’s manual.

Remark:

Only BDI firmware version 1.08 or newer supports this BDM clock switch function.
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