IDB-HCS12E
Evaluation Board
For Motorola MC9S12E128

User’'s Manual

1. Introduction

Overview

The IDB-HCS12E Evaluation Board demonstrates the capabilities of the
112-pin MC9S12E128 device. The IDB-HCS12E Evaluation Board can
be used as a standalone application or with an emulator system, such as
inDART-HCS12, through a standard BDM connection.

Board Features
The IDB-HCS12E Evaluation Board has the following hardware features:

1. An “MCU” section containing:
An MC9S12E128 microcontroller (in LQFP112 package);
A connector area to access the 1/O pins of the microcontroller
for expansion prototyping;
A 16-MHz oscillator, together with a jumper for the oscillator
source selection.

2. An “MCU SETTINGS” section which defines the MCU operating
mode upon reset;
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3. An“ATD REFERENCE" section which allows you to define the high
and low threshold for the MCU internal A/D converter;

4, A “RESET” section containing a push-button connected to the MCU
RESET pin;

5. A “BDM” section, containing a standard BDM connector for in-circuit
debugging/programming plus an additional connector for advanced
debugging (MODA, MODB, ECLK);

6. An “RS-232" section providing a D-SUB 9-pin female connector
together with two jumpers to connect/disconnet the RXDO and TXDO
pins to/from the RS-232 circuitry;

7. An“INPUTS” section containing:

Four push-buttons, connected to PAD04, PADO5, PADO06 and
PADO7;

Eight general-purpose DIP -switched connected to
PADI[15..08];

A potentiometer, together with a jumper to
connect/disconnect it to/from PADOO.

8. An “OUTPUTS” section containing eight high-efficiency (low-current)
LEDs connected to Port T (together with eight jumpers to
connect/disconnect them to/from their respective Port T pins) plus a
LED connected to the DAO pin (the DAC output) together with a
jumper to connect/disconnect it to/from the DAO pin;

9. A “POWER SUPPLY” section containing a connector for a 9-12 V,
500 mA (unregulated) power supply plus an auxiliary connector for a
5V (max., regulated) power supply, together with a jumper to select
the power supply source;

10. A prototyping area.
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The IDB-HCS12E Demo Board

Recommended Reading
Motorola MC9S12E128 Device User Guide;

Motorola HCS12 Core User Guide, and all of the MC9S12E128 individual
“Block User Guides”;

inDART-HCS12 User’s Manual.
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2. Getting Started

Overview

The IDB-HCS12E Evaluation Board may be used as a standalone
application or with a BDM -based emulator/programmer (host mode).

Powering Up the Board

The IDB-HCS12E Evaluation Board can be powered either via the
“UNREG VDD” connector (J16) or the “REG VDD” connector (J15).

= The “UNREG VDD” connector accepts 9-12 V DC, 500 mA wall plug-
in power supply with a 2.1 mm pin and sleeve plug with positive in the
center and sleeve as ground. When powering the board through this
connector, make sure the “VDD SOURCE” jumper (J17) selects the
“UNREG” position. The “UNREG VDD” voltage is internally regulated
to 5V DC.

= The “REG VDD” connector accepts 5 V DC (max.) When powering
the board through this connector, make sure the “WDD SOURCE”
jumper (J17) selects the “REG” position. The “REG VDD voltage
directly powers the microcontroller and the rest of the board. The
“REG VDD connector has been designed to be used together with
inDART-HCS12.

Running the Example

The IDB-HCS12E Evaluation Board can be used in conjunction with a
BDM-based emulator/programmer, such a SofTec Microsystems
inDART-HCS12 In-Circuit Debugger/Programmer or a Motorola
development tool.

If you use the evaluation board with SofTec Microsystems inDART-
HCS12, a sample application is available, where the program execution
is controlled by the host PC. You can use the PC, additionally, to debug
the application by, for example, execute the program step by step and
watching how the microcontroller registers vary, by using the Metrowerks
CodeWarrior HC12 IDE provided with inDART-HCS12. Please refer to
the inDART-HCS12 user’'s manual for a step-by-step tutorial.

3. Hardware Reference

“MCU” Section

J13 - OSC SEL
I 10E

3 . . 4 1-3, 2-4 On-board_oscnlator (default)
3-5,4-6  User-provided clock (to XTAL and
5 ‘ ‘ 6 EXTAL pins)
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J14 - PLL SEL

1/l

2 . 1-2 Enables on-board PLL filter (default)
2-3  User-provided PLL filter (to XFC pin)

3| @

“POWER SUPPLY” Section

J15 - REG VDD
Q -
Input: 5V DC (max.) No internal regulator
‘ - used.
J16 — UNREG VDD
- +
Input: 9-12 V DC (500 mA max.) Internally
regulated to 5 V DC.
J17 — VDD SOURCE
11l
2 ‘ 1-2 Use the “UNREG VDD” connector (J16)
2-3 Use the “REG VDD” connector (J15)
3 . (default)
“BDM” Section
J9 — STANDARD BDM CONNECTOR
1 W@ |
1 BKGD
3| @ @ (4 |2 e
3 N.C.
5 . . 6 4 RESET#
5 N.C.
6 VDD
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N

J10 — ENHANCED BDM CONNECTOR

MODA
MODB
ECLK
VSS

A WON R

“MCU SETTINGS” Section

J5 - VDDR=VDD

Installed: VDDR pin pulled to VDD
Not Installed: VDDR pin N.C. (user)

J6 — XCLKS#=1

Installed: XCLKS# pin pulled to VDD
via 10K (default)

Not Installed: XCLKS# pin N.C. (user)

J7-MODB=0

Installed: MODB pin pulled to VSS via
10K (default)

Not Installed: MODB pin N.C.

J8 —MODA=0

Installed: MODA pin pulled to VSS via
10K (default)

Not Installed: MODA pin N.C.

“ATD REFERENCE” Section

1 N
2| @
3| @

J11 - VRH SEL

1-2 VRH pin N.C. (user)

2-3 VRH pin connected to VDDA pin
(default)
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J12 - VRL SEL
11l
2 . 1-2 VRL pl_n N.C. (user)
2-3 VRL pin connected to VSS (default)
3| @

“RS-232" Section

J20 — TX/RX ENABLE
He

1-2 Installed: RXDO pin used by RS-232
3 . . 4 circuitry (default)
3-4 Installed: TXDO pin used by RS-232
circuitry (default)

J19 — RS-232 CONNECTOR

(Note: RS-232 functionality is guaranteed
only if the target microcontroller is

6 powered at 5 V).

Y

N.C.
TX

RX

N.C.
VSS
N.C.
N.C.
N.C.
N.C.

o0 00
(o]

w
o0 00

© 00 N 01 B WN P

“RESET” Section

J21 - RESET ENABLE
He

Installed: RESET push-button
connected to RESET pin
(default)

Not Installed: RESET pin N.C. (user)
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“INPUTS” Section

J22 - POTENTIOMETER ENABLE

Installed: Potentiometer connected to
PADOO pin (default)

Not Installed: PADOQO pin N.C. (user)

“OUTPUTS” Section

J23 - LED ENABLE
1l @] 2
Each jumper, when installed, connects a
4
3 ‘ . LED to the respective PTx pin.
5(|@ @6
When a jumper is not installed, the
7 . . 8 respective PTx pin is N.C. (user).
9|@ @2
11|@ @12
13/|@ @ 14
15||@ @] 16
. . J24 — DAO ENABLE
Installed: DAO LED connected to DAO
pin (default)
Not Installed: DAO pin N.C. (user)

Soflec

MICROSYSETEMS



¢/1 198yS

€002/60/60 -9¥ed

(ndD) FzTSOH-gal

€vE00as ‘di

W09 0Jo1WIBYO0S MMM

"|

SNId TWN9IS __
I
I
|
I
I
I
I
I I
0dd_ 8¢ I Td |
A ol £d |
vdd e z Sdd  SSA |
DId_cC B
S ° Pid |_| |
@ ©id id |
T40A DId_¥ oid
TWd ONd |
STavd ¥1avd |
SSA  _€1avd Z1avd
TIQvd 0Tavd |
I 800vd I
] 191 WA (A
! I
(H4n) L[OI HIA 8¢ 1S o1& — |
200vd_oc | 5 J]Ss¢__o0avd |
S0avd_ve Z_v0dvd  QdA
Teve ez [0 20avd _
SSA  _1oavd ¢ 00avd I
Ivd ovd
|_| 5vd vvd |
7 Aw _
€vd 2vd
vd_0 0vd  ZaaA |
IS, 95,
mmm”HM 754 |
€d v S
s e T2O] 054 _
@ |
—d w0z T3d _
SSA Z3d 9 5 =
T tnd e O OTer2nd Ssh |
ind ez |5 1T 9nd |_|
2[5 ST6L ISLWIX (vix) |
(vix3) 1oL WIx3
(04x) 9L 03X |
#3530 11 @ |
A b ¥ad
S3d_or [ 93d ¥AGA TIdAAA |
13d Snd [
Nd Tnd
0nd__v 11d |
9ld ¢ 2] Sid
@ I
|
v1d8C I €ld
a0 [0 ez Tid |
0ld ¢ . aovg I
90d_ee [ S0d  SSA
v0d | 18d |
98d 8 ad
vad oT O |
¥ €ad
Aw 7ad o [0 Tad |
aan 08d 0T |3 €0d |
20d 10d _
00, W
AN T |
vid eNd I
I
I
I
I
|

SSA SSA S SSA
1 .4‘
"
S & B S = &
82IIZIS60N
o | CMOWHHOVLOME = = 5 5 5§ WX
or ] 1531 F
WA @ | oh
HA
138 Td HaA - v8 wixa
7 7 23X VETD
wasH
o o] STOMMISINVISTavd ¢r #1353
” ova 25— yrawdIrTNVIFTavd SOMdSdd e
v L0 | eravwiETviETavd ¥OMdvdd [—o0L =9
e G
Tidaan Tddan vd % | orawiomvioravd ToMdTdd [—at—<dd
60aVM avd 00Md/0dd
avd g8 2 0dd
oavd 28| 0O avd
Soqvd L8 1 L0awmOILONYIL00vd 0s/LNd =
L0dve 28 soawmdisonvisoavd vas/and L
Sqvd 25— soavAdISONVIS0avd 2aXL/SId ond
Y0QvM avd 2aXaNd
0avd 6L Vi
oavd 8L 20 avd end ENd
0qvd 8L zoayw avd W —g——ond
T0QYMNTONY/TOQYd Ova/ONd
0avd oL % OAd
ooavd .| % avd
INOWOUHSIILN |— g
e tnd #SOXIONd |—ooL
o 9nd 6TV ot
n STMd/SNd BTHAQVXIId [0
n YIMIPNd [THAQVYENd [—oo
fd 2 emaizo0iEnd ITHAAVXDHd [—a
N4 & aimazooiend STHAQVXITY [—o
Nd ¥ 1 tmdiszooinnd YIHA0VIONd 20
fd £ ommamzooiond
#STOXIOVONILEd [— o=
T 10014 HQ0NT3dIdI9Ad
4 o1001191d VQOW03dldlS3d (o
4% arooisid OFAd |—
45 yo0imLd #BMISTHOTOVLESd [—B
¥ J0o0ikeLd dimed |—a
£ sodoeLd #0uInId —2
4= soo0i1Ld #OuIXI03d [—22
4= 40001101
140QVILY1Va/Ed T
s SSlisd 940QVI9Y1Ya/98d £
—4 B yosis GHAQVISYLYa/SEd 2
34 & 1 isonissd YHAQYIPY1VYEd 2
54 2 1 osiwsd £40QV/EYLYEdd rad
— 1 1owssd 240QvIZY1varad o
—54 ¥ axuresd THAQV/TYLYTEd cad
L 65| oaxutsd 05aQv/0v1Ya/08d
T5d 85 08d
—24 % oaxuosd
STVLVISTHAQVILYd |—5—o
| #2SI90d VIVLVQTHAQVIOYd [———si
24 £ #Sisod EIVLVQETHAQVISYd [—o ¢
224 1| tosidd aVILYaTRIavivYd |—a—Svd
2 £1INVA/E0d TIVAVQ/TTH0QVEYd [—— i
2 217Nv4/20d .o . s OTVLYQ/0TH0QvZYd [ —E7
30— 1nvA0d S S5 s 5 ¢ 6VIYQ/BIQVTVd |—o—C
5 0LINY4/00d g £ 8 8 B F 8v1vQ/84aav/ovd <
a9 % ovd
m —
e b s e e s Ssh
s kB BB 35
<%_> Jug0T
v v €0
aan T1dAdA  4ugot
Ssh Ssh Ssh
T T I}
v
oy 3400T== 0T “_Smowlr “_:S/_.\ “_Sle “_:S/_.\ Ta0A Ju00T
0 ©F e T eow
3]
4 v
) ¥dGA  2d0A

73S HAA

SSA

G30ONVHNI

¥3d
93d
G3d

SSA
QYYANYLS

aaA=4dan
ool

I




ST0

SWIHLSASONDIW
2z 199US £002/60/0T :a7eq (07178 1amod) 3ZTSOH-9aI £v£000S :dl W09 0IOILLIDBHOS MAMA JojJOS
o
o e ———————————————————_ -
_ SINANI _
| |
I ms SSA SSA SSA SSA I
| == __ I
| LA p— ﬁn%
== <M |
_ P vd 10a¥d 90avd S0avd 0avd |
| p—— avd SMS s eMS wms |
Vd
_ A _H.H__H.H_ 600vd Av| F F AV| |
| g 3 80avd 70avd %0avd S0avd 0avd |
I mS
| o _
| |
|
|
e e e e e e . —— —— —— —— —— — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — I—
|||||||||||||||||||||||||||||||||||| - e
| S1Nd1NO I AFANY !
I
B | _
0Ld
| oy "R _ | Ssh |
—"VV\r <t | Fls SSA
_ 8y ¢al _
| | | (91)3dOveeexv |
K _ M ano o f—o» % WS
I oLy u/_v_ | _ 120 mw A JRos m + o I
- AAA 1ozt o
_ 6 £a1 I — ot 02 o _
! | == >° |
| o i I T5d oo v LT 619 [ vy B an ° |
— AAA K1 L1 nozy A \,,_ o
“ M Y I Tavna 2 1 lnow oo (% o “
318¥N3 031 | | 0sd 0axy) ¢ T €n T°
_ Mﬁ .O| _ _ voet 610 _
oLy e
I K 5 T d v |
MAAY ¥ T adn adn
| ™ sl _ > : : _ _ I
0 d
v1d _
_ oty AR _ 5 oF I |
MAAS < |
I o od1 £ d | I
T Lld _ S |
_ Sld _
oLy AR Fr————————-———- - - —_—_—_—_—_—_——_——— — — = — ———————————————————————
| A | A1ddns 83M0d _
I I
_ 91d | ! |
| doLy AR _ SSA
—AM K3 I = |
| 2z 8a1 | |
! | [o] _
/1d ’ ’
| doLy )_H/_ | _ o |
| aTd 501 | "~ duoor_| _ 4107 NZT6 |
| | SONL T QaA 934NN
| quooyl 4ot ® S10 VIo+ |
o | o | 2
| Hoiy KRR _ woLy T oo - _
| | 9 o 1NOA NA —
I _ | 7 _
[ | ¥IMOd sh
| )\m@\& N_E_ | | = (AS XVIN) |
| M~ 0Ad | | il v aan o4 |
| [ |
| |
|
| [ I
| I I




