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1.0 Introduction

The UF 68HC12 Development Kit integrates the 68HC12B32 with an EEPROM/EPROM and an
Altera 7064 CPLD. The purpose of the EEPROM/EPROM is to allow expanded mode booting of the
6812 using the UF-6812 Monitor/Debugger, D-Bug4744 (similar to Motorola’s D-Bug12). 1/0 can be
easily connected to the processor via address decoding in the CPLD. These features, coupled with the
fact that the 6812’s address, data, control and port pins are broken out to 100 mil headers, provide a fast
and easy platform for prototyping of hardware with the 6BHC12B32 microcontroller. A USB port
enables easy downloading of programs from any PC. A JTAG header enables easy reprogramming of
the CPLD. A large prototyping area is provided for easy expansion (using wirewrap and soldering) to
the provided headers locations along top of the prototyping area. Power and ground pin header
locations are provided along both sides of the prototyping area.

The first version of the UF 68HC12 Development Kit was designed by Scott Kanowitz under the
supervision of Dr. Schwartz and Dr. Gugel. Patrick O’Malley was the originally designer of the UF D-
Bug 4744 Monitor program. William Goh was the designer of the version 4.0 board under the
supervision of Dr. Gugel and Dr. Schwartz. Others working on the monitor program were Robert
Oaks, Robert Hill, Dr. Schwartz, Jate Sujjavanich and Adam Barnet.

2.0 Installation & Quick Testing
The following two sections will help you boot up your UF 6812 Development Board.

2.1 Installing the USB Drivers
Install the USB driver from http://www.ftdichip.com/Drivers/CDM/CDM 2.02.06.exe . The driver is
also available on our website at http://mil.ufl.edu/4744/software/USB Drivers/FTDI FT232RL/ .

2.1.1 USB Driver Conflicts:

When both the USB-Blaster and the USB programming cable are plugged into a board at the same time
there may be a driver conflict between the USB FTDI and Altera Byte Blaster drivers. This will cause
the Mini-IDE terminal (or other terminal program) to freeze and prevent Quartus from successfully
programming the CPLD. You can solve this problem by changing the name of the FTDIBUS.sys
driver to XFTDIBUS.sys. You will also have to edit the usbblst.inf file and change all references to
FTDIBUS.sys to x FTDIBUS.sys and then update the driver. These files are probably located in
C:\altera\*\quartus\drivers\usb-blaster\x??, where ??a depends on the version of Quartus you installed
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and may be 32 or 64, depending on the processor your computer uses. (It would not hurt to modify the
files both the x32 and the x64 folders.)

Some boards may not be assigned to the correct COM port when plugged into a computer, even when
the same USB drive is used each time. The easiest fix for this is to see which COM port is assigned to
a board that does not have this issue, and then use MinilDE (or other terminal program) to manually
reassign the COM port for the bad board. If another board is unavailable, you will have to test your
board with every COM port until you find the one that works.

The above problems are a result of both the USB-Blaster and our PCB using FTDI chips.
2.2 Booting your UF 68HC12 Development Board

1. Open a terminal application on your PC. (I use either HyperTerminal or a MinilDE Terminal
window.) Set your terminal properties to:

Connect Using: Communication Port Assigned to USB Port (e.g., Com3)
Transfer Rate: 9600 bits per second

Data Bits: 8

Parity: None

Stop Bits: 1

Flow Control: None

N

Press the reset button on the board.

You should now see the monitor menu show up in your terminal.

4. If you do not see this menu in your terminal application, check all of your board’s jumper
settings using the definitions in the next section. Also verify that you have a wirewrap
connection between PAD7and ground. (Pin 7 on the A/D port, PAD7, is pin 2 on J4.)

w

3.0 Header Definitions

This section provides a detailed description of the headers on the board as well as their functions. See
Figure 1 for header location. (Note that the bubbles on the header pins on the schematics do not
represent activation-level information. Headers are passive devices.)



University of Florida EEL 4744 Drs. Eric M. Schwartz & Karl Gugel
Department of Electrical and Computer Engineering 17-Jun-08

Page 3/23 Revision 3
UF 68HC12 Development Kit (Board Version 4.2) Manual

see® J° J9 J8 Uip RS Cntl Sigs BOM  R7 J20 _ JTAG R RZ .

. BsdlE o) HHERLLECE B 152 @
PE womom WS S W = meseh
ROM_OE  peser  C21 C22 Hod_A od 8 L Sl 7 114
& Ut [.I = 3 %1 |-
i . - RS T
-...'...l"".l Im| I e
! Jb23 5l M «RY |me »
o W ECLk lwef §
C2 RB RS ||T|J=||||T||| N R me &
; IIIEI Wl 10 glsés[roo 2 c3
: .e
H .I.....I.II“' I!I |! 31|II'|“||||I|| Tg}( Al4 'Y} 5'.-
. w A3 |sell g
: r.tﬁmﬂ Al4  CEPROM AHE ” C5 a2 leel©
) us c13 i - . g
i ﬁri' oG EW sssesneas [TYT1T] +*"DBE .:. 2
) S SE Sm S : i o ' 4
W A, T ‘eaesnes A mE Sles

‘122 Port T 017 Lalched ﬁddress J30 Dara Buss JI8 Por1 P J31 Port § J4 Port AD 116 LPLD 10 Header 2
fosenn I > jeneeeeBes 2[o--l-|u Seeses e ic (eesveii-aesssassseRIRR
1 . msesesesls Heoee g M

o

Figure 1: Header and jumper definitions.

J15 (+3.3V) — +3.3V Header. The 3.3V is generated from the FT232RL IC chip. (On top left of the

board and labeled 3.3V.) GND GND GND GND GND
S1 (Reset) — Reset switch. ® ® ® ® ®
[ [ [ [ [

JP23 (USB) — Reset switch connector. IR0 DBE ECLK RW  —Reset

J6 (Cntl Sigs) — J6 contains some commonly used bus control ~ Figure 2: Header J6 Pin Definitions

signals. The pin-out of this header is shown in
Figure 2. (- denotes an active low signal)

J14 (BDM) - J14 is the Background Debug Mode (BDM) header from the HC12. It is the standard
BDM header as defined by Motorola/Freescale.

J2 (JTAG) —J2 is the JTAG header for the CPLD. This is the standard JTAG programming header.

J11 (5V) - J11 is the input for a regulated 5V power source. Note: To use this as a power input, make
sure that jumper RP (USB_EN) is NOT installed. This is an alternative power input;
generally we do NOT use this input and instead get power from the USB port.

J10 (RX/TX) —J10 allows the user to access the RX and TX pins of the HC6812.

J18 (Port P) — J18 contains the 6812’s Port P pins (also sometimes refereed to as Port W, for PWM).
See schematics for exact pin definitions.

J4 (Port AD) — J4 contains the 6812’s analog-to-digital (AD or A/D) port, Port AD. Bits 1:0 must be
grounded upon reset for D-Bugl12 to run. See schematics for exact pin definitions. This
is not yet implemented in D-Bug4744. When it is implemented, D-Bug4744 will use
Port AD, bit 7.
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J22 (Port T) — J22 contains the 6812’s Port T. See schematics for exact pin definitions.

J17 (Latched Address) — J17 contains the 16 bit latched address output from the 74’373’s.

J30 (Data) — J30 contains the 8 bit data 1/O pins from the 6812. This header is not buffered and is
connected directly to the 6812, therefore it also contains the raw upper 8 bit address.

J16 (CPLD 1/0O) - J16 contains all the CPLD 1/0O lines for general purpose use including CPLD special
function input pins 1 (input/CLR), 2 (input/CLK?2), 43 (input/CLK1), and 44 (input/OE1)..

J31 (Port S) — J31 contains the 6812’s Port S.
J32 (Port DLC) - J32 contains the 6812’s Port DLC.

J25 A/B and J26 A/B (EEPROM & EPROM) — Jumpers are used to select between using EEPROM
or EPROM in socket Ul. These are implemented as the footprints of surface mount resistors.
Connecting the pads with solder is the equivalent of installing a jumper.

4.0 Jumper Definitions

This section provides a detailed description of the jumpers on the board as well as their functions. See
Fig. 1. Jumpers are implemented as the footprints of surface mount resistors. To connect or disconnect
a signal, simply drag a trace of solder across the pads or break said trace with a hot soldering iron.

J1 (ROM OE) - J1 connects the ROM’s output enable signal (OE) to the CPLD via pin 26 on the
CPLD. If this jumper is removed, the ROM’s OE signal is left floating. Normally:
Installed

J25 A/B and J26 A/B (EPROM & EEPROM) — These jumpers are used to select between using
EEPROM or EPROM in socket Ul. For EPROM, J25A and J26A should be connected. For
EEPROM, J25B and J26B should be connected. One (and only one) set of these jumpers must be
installed. Normally: One set installed

J20 (BKGD) — This jumper selects the Background Debug Mode. Note: If you install this jumper, you
must remove it after reset. This must be done because BKGD is also as a
communication line in the BDM header (J14). Normally: NOT installed

(Vfp) — Flash Programming Jumper. If installed, connects +12V from Header J10 to VFP pin on
6812. Normally: NOT installed

J3 (SA) — This header is used to enable standalone mode on the board. When this jumper is open,
PLDCO is high. When the jumper is connected, PLDCO is pulled low. The Monitor
program can be edited to poll this signal and begin a running pre-described code in
memory. [Note that it is mis-labeled as LDC. It should be DLC (Data Link
Communications).] Normally: NOT installed
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J9 (MOD A) - 9 is the Mode A input to the HC12. Normally: | Power Source | RP (USB_EN)

Installed Reg 5V on J11 | NOT Installed
J8 (MOD B) - J8 is the Mode B input to the HC12. Normally: LYSB_ _ Installed
NOT installed Figure 3: Power Source

RP (USB_EN) - This allows the user to select between which power input will be used. If a regulated

power source is used via header J11, RP must be

disconnected. If you wish to power the board through the 0812 Signal | CPLD Pin
USB cable, a solder short should be installed across RP. DBE 21
See Figure 3. Normally: Installed Al2 20
J5 (CPLD Jumpers) — J5 contains a variety of control signals to 25{ 1593
connect to the CPLD. Each signal is labeled on the board ALS 17
next to the pin it controls. When the jumpers are
connected, the signals are connected to the CPLD pins Reset 16
according to Figure 4. All the address signals come from RIW 14
the latched address source, thus, they are not the raw ECLK 12
address signals. Typically, all the jumpers are installed XIRQ 11
except those on XIRQ and IRQ. IRQ 9

Figure 4: J5 Connections

Note: Students should determine which signals to connect for proper memory decoding of the
EPROM/EEPROM in the memory map. All decoding circuitry is found in the CPLD.

5.0 Memory Map & Interrupt Vectors

Single Chip Mode

Address (Hex) Devices

0-1FF 6812 Internal Registers

800-BFF 1K Internal SRAM

D00-FFF 768 Bytes of Internal EEPROM

8000-FFFF *32K Bytes Flash Memory (~100 Writes Only)

Expanded Mode
Address (Hex) Devices

0-1FF 6812 Internal Registers

800-BFF 1K Internal SRAM

DO0-FFF 768 Bytes of Internal EEPROM

8000-FFFF *External 32K space. We will add an 8K EPROM from E000-FFFF.

*Note: Lower 8K in Single Chip Mode is the same as the lower 8K in Expanded Mode. The upper
32K in Single Chip Mode is Flash Memory and in Expanded Mode this area is open for
attaching new devices (which is why we chose to place EPROM here).

Internal SRAM in both Single-Chip and Expanded Modes
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Address (Hex) Explanation

800-84A D-Bug 4744 Monitor’s pseudo-vector locations in Internal SRAM
84B-881 D-Bug 4744 Monitor’s internal SRAM (for version 2.4)

882-8FF Internal SRAM available to user with D-Bug4744 (often used for stack)
900-BDF Internal SRAM available to user with D-Bug4744

BEO-BFF D-Bug4744 stack space

CPLD ROM Decoder Logic Equation:
ROM_OE =~RESET * RW * DBE * A15 *Al14 *Al13

The below equation has also been verified to work:
ROM_OE =~RESET * RW * ECLK * A15 *Al14 *A13

Note that OE, RESET, and DBE are active-low and RW = R(H) = W(L) = R/~W . When you
build the circuit to create this equation, remember that activation level mismatches create NOTs
for free. The ROM will only send outputs to the data pins during read operations when DBE is
true and the addresses are appropriate for the ROM (from $E000-$FFFF).
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Interrupt Vectors (6812 Hard Designations) and Interrupt Pseudo-vectors
Table 2: 6812 interrupt pseudo-vectors.

Table 1: 6812 interrupt vectors.

Address (Hex) | Devices Pseudo-Vector Interrupt Pseudo-Vector

FF80-FFC1 Reserved for future use Address Description

FFC2-FFC9 Reserved for mfg. test $0809-$080B Analog-to-Digital

FFCA, FFCB Pulse Accumulator B $080C-$080E Serial Communications
Overflow Interface (SCI)

FFCC, FFCD Modulus Down Counter $080F-$0811 Serial Peripheral Interface
Underflow (SPD)

FFCE, FFCF Reserved for mfg. test $0812-$0814 Pulse Accumulator Input Edge

FFDO, FFD1 BDLC $0815-$0817 Pulse Accumulator Overflow

FFD2, FFD3 Analog-to-Digital $0818-$081A Timer Overflow

FFD4, FFD5 Reserved $081B-$081D Timer Channel 7

FFDG6, FFD7 SCI #0 $081E-$0820 Timer Channel 6

FFD8, FFD9 SPI Serial Transfer Complete $0821-$0823 Timer Channel 5

FFDA, FFDB Pulse Accumulator Input Edge $0824-$0826 Timer Channel 4

FFDC, FFDD Pulse Accumulator Overflow $0827-$0829 Timer Channel 3

FFDE, FFDF Timer Overflow $082A-$082C Timer Channel 2

FFEO, FFE1 Timer Channel #7 $082D-$082F Timer Channel 1

FFE2, FFE3 Timer Channel #6 $0830-$0832 Timer Channel 0

FFE4, FFE5 Timer Channel #5 $0833-$0835 Real Time Interrupt (RTI)

FFE6, FFE7 Timer Channel #4 $0836-$0838 IRQ

FFES8, FFE9 Timer Channel #3 $0839-$083B XIRQ

FFEA, FFEB Timer Channel #2 *$FF6C Software Interrupt (SWI)

FFEC, FFED Timer Channel #1 $083F-$0841 Unimplemented Opcode Trap

FFEE, FFEF Timer Channel #0 $0842-$0844 COP Failure Reset

FFFO, FFF1 Real Time Interrupt $0845-$0847 Clock Monitor Failure Reset

FFF2, FFF3 IRQ *$FF80 Reset

FFF4, FFF5 XIRQ

FFF6, FFF7 SWI

FFF8, FFF9 Reserved for the Future

FFFA, FFFB COP Failure Reset

FFFC, FFFD Clock Monitor Failure Reset

FFFE, FFFF *Reset

Note: On the UF 68HC12 Development Kit, the addresses in FFFE & FFFF in external (added on)
EPROM/EEPROM point to the external EPROM/EEPROM location of the D-Bug4744 (UF-6812
Monitor/Debugger). Thus, at this location in EPROM/EEPROM there is a vector that is loaded into the
PC that causes program flow to begin at the first location in EPROM/EEPROM.

General Hints and Tips
e When the 6812 is reset into any normal mode, the COP watchdog timer is automatically
enabled. To disable it write $00 to the COPCTL register at address $0016.
e When the 6812 is reset into any normal mode the R/W disabled externally and the pin is pulled
high. To enable the R/W signal write $04 to the PEAR register at address $000A
e The two items above are already performed in the D-Bug4744 (UF-6812 Monitor/Debugger)
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6.0 CPLD/Header Cross Reference Table

The following table should prove very useful when adding memory-mapped components to the board.
It provides a quick reference between the CPLD pin numbers (as seen in Quartus) and the CPLD 1/O
header (J16) pin numbers that will be will be wire-wrapped to on the board. The hard-wired signals
require the proper jumper be installed on the CPLD jumper header (J5).

Table 3: CPLD pin definitions.

CPLD | CPLDI/O Hard-wired Signal & Type
Pin# | Header Pin # | (if any) relative to the CPLD

4 1

5 3

6 5

8 7

9 9 IRQ(L), Output

11 11 XIRQ(L), Output

12 13 ECLK, Input

14 15 R/~W, Input

16 17 RESET(L), Input

17 19 Al5, Input

18 21 Al4, Input

19 23 Al13, Input

20 25 Al2, Input

21 27 DBE(L), Input

24 28 ~ECLK=ECLK(L), Output

25 26

26 24 Boot ROM Enable, Output

27 22

28 20

29 18

31 16

33 14

34 12

36 10

37 8

39 6

40 4

41 2

Note: On the UF 68HC12 Development Kit, the CPLD’s ~ECLK (CPLD pin 24, CPLD header pin
28) is already routed to each of the 373’s latch enable (LE on pin 11).
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U7
OE VDD
LE
DO Q0
DI Ql
D2 Q2
D3 Q3
D4 Q4
D5 Qs
D6 Q6
D7 Q7
' GND

17-Jun-08

2 A8

5 A9

6 Al0
9 All
12 Al2
15  Al3
16 Al4
19  AlS

MC74HC373N

GND U6 GND

1L [= o 120 o, (1

ECLk# 24 T17] OF VDD 15V ECLK# 2 11
LE e
ADO 18 3.0 Do Qo 2o ADS 39/DATA0 39 3
ADI 19 T - | 5 Al ADO 40/DATAT 40 4 ]
AD2 20 7" Do Q2 6 A2 ADI0 41/DATA2 41 7]
AD3 21 g D3 QL =3 ADI1 42/DATA3 42 8]
AD4 22 13 Dj, Qi 12 A4 ADI2 43/DATA4 43 13 ]
AD5 23 4] Ds Qq 15 A5 ADI3 44/DATAS 44 14 ]
ADG 24 17| De 85 16 A6 ADI14 45/DATAG 45 17 ]
AD7 25 8] oo o7 10 A7 ADI5 4G/DATA7 46 18 ]

GNDl—10 ' GND GND —2

MC74HC373N
U6 and U7: Address Latches
Ji4
BKGND 17 1 5 | I GND
RESET# 32
— 3 4
_ 5 6 _I Y

Backgournd Debug

J14: Background Debug Mode (BDM)

J6
IROQ# 37 1 )
DBE 26 3 4
ECLK 29 E
R/W# 36 ER,-
H 217 !
RESET# 32 9 10

Control Signals

J6: Control Signal Header
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FT232RL Information
The FT232RL is a USB 2.0 to UART Bridge from FTDI (http://www.ftdichip.com/). This chip is
capable of taking full-speed data (12Mbps) from a USB cable and converting it into serial format using
its internal UART. The UART has an internal clock and can provide baud rates up to 1 Mbit/s. The
chip works with most operating systems including Windows®98 SE/2000/XP/Vista, MAC 0OS-8/9,
MAC OS-X, and Linux 2.4 and greater. The data sheet on the web at
http://www.ftdichip.com/Documents/DataSheets/DS_FT232R.pdf
or or on the class website at
http://mil.ufl.edu/4744/docs/DS_FT232R.pdf :

o 5V
c21
P23 . 1F —— J s o
GND T3 UsB D~ 33V FT232RL
t S USBD- CNI 17 . 1 PSO 61/TX U9 25
- i =SB D GND viout - o TXD 5531 62 /RX U4 62
VBUS o ¥ RXD -
USBD- 16 @) 3
USBE CON p =2 0 | USBDM = RTS#
crs# |
SM USBD+ 15 2
5V =2 2 | USBDP DTR¥# —5
DSR# o
J10 19 DCD# 3
PS1 62 /RX U4 62 1 RESET# RI#
PSO 61/ TX U9 25 -
’ = OsCI 23 CBUSO
TX/RX Header 58 CBUSO —5 CBUSI
= 0SCO CBUS1 —== =
L 13 CBUS2
NotonPCB o T© 2 ggggg 14 CBUS3
—10 2; NC CBUSA 12 CBUS4
—T0 NC )
o Z Ao o o
Il 26 o Z Z Z
T TEST < U U O
J‘i—o | | =
(] (o] — (o]
\ GND / G_\]_T)

USB/Serial circuits.
1) U9: FTDI USB Bridge (FT232RL); 2) JP23: USB Connector;
3) J10: Serial Port Rx/Tx signals; 4) 9-pin DB9 serial connector (not on PCB)
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GCLK2 2
CLRn 1
OE1 44
GCLK1 43
101 4
1025 5V GND 1028 41
103 6 1027 40
ofiv ||| F 2T V2
ALTERA EPM7064SCL44-10 (PLCC)
oouTONCS A O
88388ELLS3S
QOEDO==
TDI T ool =528 /029 |29 1020 29
104 8 8 wo =5 30 |
1108 waz> GND \GND
1059 9 o8 °z=g 31 1021 31
10 5 = 031 —35—7¢cK
GNDI g 11 11 | GND 5 VOITCK 331022 33
10611 11 | y5p5 = /033 |33 1022 33
0712 12 34 1023 34
10712 12 | 575 /034 |34 1023 34
IMS_ 13 | yo/rms vee |32 5V
10814 14 | 514 MAX7000 /036 |38 1024 36 ‘
‘ 15 EPM7064 37 1025 37
SV 109 16 16 };gch |/0/”TOD35 38 TDO
01017 17 | 1970 o 17391026 39
SOARIFIRIRS
0O000Z200000O0
=T EEEEEsE
VOO |HNM [T IO|©O|~|00
A AN AN AN AN AN AN [N [N
1019 28
1011 18 1018 27
1012 19 GND 1017 26 J1
1013 20 101625 ROM OE
1014 21 5V ECLK# 24 nohmm

U2: CPLD pin connections. Note that this is NOT an accurate pin layout, i.e., the pins on the right side
are reversed; i.e., pin 39 should be on the top and pin 29 should be on the bottom.
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= i
o T -
w QO w O
0000
EEEE
822222
02Q8zzzz25¢282
000000 nn0n0nn
E S5 4 3 2 1 44 4342 41 40
fONTDI) O7 kl: B m W]
/o 08 35 O WoKTDO)
o oe Alm a7 o 1o
GND O 10 /O o
o on EPM7032 s pvee
oy 1 ESt e
fONTMS) Ejm Y
o 014 EPM7064 32 O VONTCK)
vee o 1s EPM7064S -
/o O 16 30 A GHND
/o g7 290 Wo
18 19 20 2122 23 24 25 2627 28
L I S S S B B
cgogog

N

a =

EPM7064 44-Pin Pin-Out Diagram

116
101 4 L 1028 41
102 5 i 4 1027_40
103 6 P 1026 39
104 8 S 1025 37
105 9 5 10 1024 36
106 11 T 1023 34
107 12 53 1022 33
108 14 5 16 1021 31
109 16 718 1020 29
1010 17 9 20 1010 28
TO11_I8 51 2 1018 27
1012 19 33 4 1017 26
1013 20 5 e 1016 25
1014 21 3 g ECLKZ 24
GCLK2 2 % 30 Ol 44 _
CLRu 1 3 3 GCLK1 43

CPLD I/O

J16: CPLD IO Header Pin-out. See also U2: CPLD.
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J30
ADE 39/DATAO 39 1 9
AD9 40/DATAL 40 5 10
ADI0O 4 l.-"ZDATAZ 41 3 1
ADI11 43.-"IDATA3 42 1 12
ADI12 43/DATA4 43 = 13
ADI13 44.-"ZDATA5 44 6 1;r
AD14 45/DATAG 45 - 5
ADI15 46/DATA7 46 : y
8 16
Data Bus

GND
J30: Data Bus

5V

9 U1 5V
28C64/28C256 EEPROM | J25A J25B
(&)
o
>

SM SM
CON3 - 20hm CON3 - 20hm
AD15 46/DATA7 46 19 1 Al4
- - DATA7 Al4 ol —
AD14 45/DATAG 45 18 %6 Al3
AD13 44IDATAS 44 17" Bﬂﬁg ﬁg AL
AD12 43/DATAS 43 16| DATA® A2 73 A
5V AD11 42/DATA3 42 15| DATAS Ao 21 AL
Al4 ADI10 41/DATA2 41 13 34 A9
AD9_A0DATAL 40 17| DATAZ g e D25 AB
126A  <J268B ADS 39/IDATA0 39 11 & 3 A7
SM SM DATAD 3 A
20hm 20hm 2 A5 5 A5
Y
MEa
27 | o § A2
WE A2
27°] WE 5 Al
207 O Al =5 A0
GND—— CE o A0
=2
(©]
<t
—
i J
AN ]
ROM OE GND
20hm

Ul: EEPROM (28C64 or 28C256) or EPROM (27C256 or 27C64)
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5V
JTAG Header |

R4 R3 R2 Rl

SRS

ICR 1 2 GND
100 34 5V
TMS = =
m ]! 3
9 10 |GND
JTAG
JP2: JTAG Header
J4
ANAOQ 51 N ANA7 58
ANA1 52 B ANAG 57
ANA2 53 R ANAS5 56
ANA3 54 - - ANA4 55
9 10 i
Port AD
GND

J4: Port AD (Analog-to-Digital) Header
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I32
PLDCO 76 [~
PLDC1 75 ; i PLDC6 70 G0,
PLDC2 74 - - PLDC5 71
PLDC3 73 - - PLDC4 72

9 10
Port LDC
GND

J32: Port DLC (Data Link Communications) Header. Note that it is mis-labeled as LDC.

J18
PWO 06 1 5 PW7 79
PW1 05 3 4 PW6 80
PW2 04 ﬁ 6 PW5 01
PW3 03 ,, 3 PwW4 02
9 10 1
Port P
GND
J18: Port P
I31
PSO 61/ TX U9 25 1 9
PS1 62/RX U4 62 | . 10
PS2 63 g 1
PS3 64 112
ES4 65 E 13
PS5 66 6 1;1
PS6 67 - 15
PS7 68 g 16
Port S

GND
J31: Port S
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J22
PTO 07 ) 5 PT7 16
PT108 PTI1 06 3 4 PT6 15
PT2 09 q 6 PT5 14
PT3 12 ., 3 PT4 13
9 10
Port T
GND

J22: Port T (The net name for PT1 06 should be PT1 08, i.e., pin 8 of the 6812.)

717
A0 R
Al =
e 5
A3 g
ﬁ 9 10
— 11 12
— 13 14
=X 15 16
£ 17 18
AL 19 2
A10 21 >
ALl ey
ALD ol
s 27 28
e 29 30
il 31 32

Latched Address

GND
J17: Address Bus
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S1 =AY 5V
welle  RESETH# 32

@,
SW-PB R9 RS
1K 1K
711

Power Header

GND
12
— N on AR
' | RESET# 32
LED J_
SV GND
GND

S1: Reset (SW-PB) and Power Header (J11) and Power-On LED (J12) Circuitry

SV 5V
10 E7
SM SM
1K 4.7K
BKGND 17
PLDCO 76 J3
] 120
,, SM
- 2ohm
SA Jumper
11
SM GND
2ohm
GND

J3 and J20: Stand-Alone Jumper and Background Jumper
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A.1 68HC12B32 Pin-out
J8
RESET# 32 BKGND 17 o
XIRQZ 38 MODE V
IRO# 37 12V-Vip S\ MODBE21
R/W# 36 | 19
ECLK 29 Vip RS A lsv
MODA 28 SM 1K 5V MODA 28
2ol 5V FND
wlr-lan eal=tlem r- = [ Fl [ -N—-\—I_IGT\D
Aerlal Al =A 2] =[] T A ]S
kit 0 vyl
2% [522 ¢ & B8R EE24s
B <z 27 OTTEE TTEE 1L s
5 e ] = PADO/ANO ::l ANA :_‘l
o = 52 ANAL 52
< PADUANI oz =
o P D ANA2 53
= PADYANY to—rs
Z PAD3/AN3  foe—ts
) PADY/ANA 158 —ANAS 56
5 46 - > PADS/ANS 1= e 57
ADIS 46/DATAT 46 46 - - w3 T A s = AN 37
BT TS hAT o Ts 12" ADDRIS/DATAIS/PAT - PADG/ANG e
— . ADDRI4/DATAI4/PAG PAD7/AN7 e
ADI3 14DATAS 14 44:_’; : °
— - ADDRI3/DATA13/PAS
ADI2 43DATA4 43__43.. _ o 7___PT0 07
—— 5] ADDRI2/DATA12/PA4 I0CO/PTO +
ADII 42JDATA3 424 _ : PIL 06__ PT108
= =4 ADDRII/DATAI1/PA3 _ I0C1/PT1
ADI0 4UDATA2 41___4] - U4 et P12 09
ADDERIODATAILOPAZ [OC2/PT2 .
ADO J0DATAI 30 40, ] ‘yprpomizio St [P ERY
3 3 39 et / 2B32CFU! e LB 3
ADS 39DATA0 39 39| IDre DATAS/PAO MCG68HC912B32CFUS i 443 EE :.4
= - 1OCS/PTS —= e
15 2
AZTS——== ADDR7/DATA7PB7 I0C6/PT6 fﬁﬁ — —
=== ADDR6/DATAG/PBG PAIIOC7/PTT koo
et =2¢1 ADDR5/DATA5/PB5 _
ARLE Lol ADDRA/DATA4PBI PSTCS/SS foct 121 8
D5 5—55"1 ADDR3/DATA3/PB3 PS6/SCK et
SBTS5— > ADDR2/DATA2PB2 PS5/SDOMOSI race—E32 90
TDO = q‘l‘: ,—\])IJRI.[).-\'I'AI.-PHI>< v PS4/SDI/MISO ‘IG-I—W
A v ADDRO/DATAOPBOZ 2 PS3 1i—pc3
oA PS2 radaES2 63 )
2 2 e PSITXD 402 _PSL 62/RX U4 62
== AL A A ' B 19 25
. SELODTOS EEEE PSORXD L@l PS0 61/ IX U9 2:
wuwny oooooaoo R
SLLE EfLTzzz=
710
PS1 62 /RX U4 62 |
P50 61/ TX U9 25 =
TX/RX Header
PLDC3 73
PLDCA 72
PLDCS 71
PLDCG 70

U4: 68HC12B32 Pin-out description (NOT a physical layout). The layout is shown on the next page.
(The net name for PT1 06 should be PT1 08, i.e., pin 8 of the 6812.)
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PORT DLC PORT S
|E = | | % o | 3
& 5 2 = 2 Shaded pans arecI
o a = 19 = o Q ower an roun
PORT P St aewwellB38 353 2 & P g
52333983S8%5z 53
T B Yacoocooooon EHh 8 @6 3830 8
O oo > > 00 o0 O o o OO o > o oD O O O o
SRERLEREIRYICTRE88EESBBIBYS
PP5 {1 60 I Vgga
PPA T2 | ) 59 Vopa .
PW3/PP3 3 58 1 PAD7/ANT7
PW2/PP2 ] 4 57 =1 PAD6/ ANG
PW1/PP1 5 56 ] PADS5/AN5 o
PWO/ PPO T 6 551 PAD4/AN4 .
P 10C0/PTO 7 54 1 PAD3/ AN3 @
'g I0C1/PT 8 531 PAD2/ AN2 a
a I0C2/PT2 9 52 1 PAD1/ AN
Voo : 10 MC68HC912B832 51 [ PADO/ ANO ]
e 80-PIN QFP =
I0C3/PT3 T 12 491 Viy
— I0C4/PT4 T 13 43: Vss
= I0C5/PT5 [ 14 47 [ Vpp
. 1006/ PT6 T 15 46 "1 PA7/DATA15/ ADDR1S |
| PAI/IOCT/PT7 | 16 45 1 PAG/DATA14/ ADDR14
SMODN / TAGHI/ BKGD ] 17 44 ] PA5 /DATA13/ ADDRI3
'ADDRO / DATAO / PBO ] 18 43 ] PA4/DATA12 / ADDRI2
ADDR1 / DATA1 / PB1 ] 19 42 T PA3/DATA11/ ADDR11
ADDR2 / DATA2 / PB2 [ 20 41 1 PA2/DATA10 / ADDR10
s N8 3IVQ8NRNIBIILE8EB S )
o =+ P I~ @ L = 2 d < m o = o o
PEPEEEPH I BEpEEfERdRq
PSS T Qs o W 5|g|g‘c;osas
< L o < < (@ W W ] o =K g < <
E B = = o = e
PORT B SE838 E Egd ‘% <33 PORT AP
sEE25 88 E 58
222223 == = £ <
PORTE PORT E
Notes:

1. Pin 89 is an NC (no connect) on the MC68HC12BE32.
2. In narrow mode, high and low data bytes are multiplexed in alternate bus cycles on port A.

Physical layout and pin assignments of the 68HC12B32 with Freescale names of the signals shown.
This is Figure 1-3 taken from the M68HC12B Family Data Sheet (M68HC12B, Revision 9.1).
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The following figures are magnified sections of the 68HC12 schematic:

Drs. Eric M. Schwartz & Karl Gugel

PS7/CS/SS qa:?f ggﬁ 2?

PS6/SCK t—r20 0
PSS/SDO/MOST (e ——=—o2
PS4/SDIMISO fage—r=2

PS3 ke

by 4G PS2 63 _

B TSI 62 /RX Ud 62
PSUTXD =6 —530 61/ TX U9 25
PSO/RXD kit wll (G :

U4: To Port S Header

g 5 ANAO 5
PADOAND oSl ANAO 5
PADI/ANI ee—oon o
S [053_ANA2 53
PAD2/AN2 L
o 54 ANA3 54
PAD3/ANS tare—ate—
PAD4/ANS faa—tmtn 20
e [36__ANAS 36
PADS/ANS forms—ttte 2
PAD6/ANG et
PAD7/AN7 K
IOCO/PTO <z g? g -
I0C1/PT] [iE——s
I0C2/PT2 fose—atz s
0c3PTs ol —FH 12
OCHPTd P15 14
I0CS/PTS s
IOCG/PT6 [
PAVIOCT/PTT a5 "

U4: To Port T (timing) and Port AD (Analog-to-Digital)

17-Jun-08
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DBE/PE?
MODB/IPIPE1/PE6
MODA/IPIPEO/PES

ECLK/PE4
LSTRB/TAGLO/PE3
R/W/PE2

IRQ/PE |

i

! -J%'\.hl%'u
o ton

XIRQ/PEOD

LA
£

Revision 3

9¢ 349d

LT HAOW

8C VAOW
6C 10

o
[=0]

Td
T W

B

9¢ #M/A
LE #OMI
8¢ #OMIX

Ct #1HSHY

Drs. Eric M. Schwartz & Karl Gugel

J8

MODB 27

17-Jun-08

U4: Port E (control) Pins. Note that “#” above means active-low and R/W# means R(H)/W(L).

ADI15 46/DATA7 46 46
AD14 45/DATAG 45 4?;
ADI3 44/DATAS 44 44
AD12 43/DATA4 4343
ADI1 42/DATA3 42 47
ADI0 41/DATA2 41 4]
AD9 40DATA1 40 40
ADS 39/DATA0 39 39
AD7 25 25
ADG 24 23;
ADS 23 23
ADA 22 ]
AD3 21 21
AD2 20 20
ADI 19 19
ADO 18 15 ]

ADDRIS5/DATALS/PAT
ADDRI4/DATA14/PAG
ADDRI13/DATAI13/PAS
ADDRI12/DATAI12/PA4
ADDRI1/DATA11/PA3
ADDRI0O/DATAI0/PA2
ADDRY/DATA9/PAI

ADDRS/DATAS/PAO

ADDR7/DATA7/PB7
ADDRG6/DATAG/PB6
ADDRS/DATAS/PBS
ADDR4/DATA4/PB4
ADDR3/DATA3/PB3
ADDR2/DATA2/PB2
ADDRI1/DATAI1/PBI
ADDRO/DATAO0/PBO

U4: Shared Address and Data Bus
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5 ANAO 5
PADO/ANO 1< Ei‘f 2!
PADI/ANI e
s L33 ___ANA2 53
PAD2/AN2 [ 2L
v L34 _ANA3 54
PAD3/ANS s
PADA/ANY e
fone L.36 _ANAS 356
PADS/ANS fam—srs
PADG/ANG  foismmmeeees
PAD7/AN7 i

U4: A/D (Analog-to-Digital) Port

T
- X1
_ ECS OSC
-
R6 ‘ 2
- GND
IM T |
-
GND
| BKGND 17
12V-Vfp 24
Vip RS
SM 1K
2ohm 5V
GND
PR 54 1941 I N BN ] S oo A B4 PP
gu y % L || ¥
~Jd A & AQXx T <
H<< O E QQogQ gy
A== ala) >>Q®
X% @ S R~
U4 and X1: Oscillator
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5V
SN
o R8 —c
2995 K
> > '\D e
N GND | |
= Ul Us' E E jf‘ ';(:
ayaala
T -~ 00
GND f S - -~

U4: Ground (VSS), Power (VDD), and Analog reference voltage pins

A.2 Altera 7064 — EPROM/EEPROM Decode Equations & CPLD Signal Pin-outs

Required EPROM/EEPROM Equations for 8k device at $E000-$FFFF:

ROM_OE =/RESET * RW * DBE * A15 * A14 *A13
(Some have also used: ROM_OE = /RESET* RW * ECLK * A15 * A14 *Al3)
Note that CE, RESET, and DBE are active-low.

ECLK_NOT =/ECLK (ECLK_ NOT is also know as ECLK# and ECLK_POUND)

Pin Name &

Activation Level CPLD Pin #
ROM_ OE(L) 26
Reset(L) 16
RW [=R/~W=R(H)=W(L)] 14
DBE(L) 21
A15(H) 17
Al14(H) 18
Al13(H) 19
ECLK 12
ECLK_NOT [ECLK(L)] 24

The above equation and pin-outs enable the EPROM/EEPROM from $E000 to $FFFF in the 6812’s
memory map. This information can be programmed into the CPLD either as a circuit (using schematic
entry into a BDF file) or as VHDL code (with filename extension .vhd) using the Quartus software. A
student version of Quartus is available (for free) at http://www.altera.com/.



