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1.8 SYSTEMS NVERVIEW

+»1he Evaluation system MES 6800 is supplied in a suit-case gf
45 x 30 x 10 cm. dimensions which contains the Evaluation Card
itself, the power supply, different connectors (220V/50Hz power
supply connector, TTY or RS-232C connector, 2nd PIA connector)
and the control switches for power aon/off; reskart and bit rate
of 10 or 30 characters/second. =
The MBB00 Evaluatien Card is a3 hardware/software system contained

on a single printed circuit card. The function of this system is

to allow the user to easily cvaluate the various Micreccomputer

Family parts : MPU, RNOM, RAM and PIA.~The MES 6800 also provides

the user with a 100 % functional system so that he does not have
to debug the hardware before bringing up his system the first

time. 4~

The MES 6800 demonstrates the minimum system concept and illus-
trates the ease of use and flexibility of the MBB00 System.=It
is compatible with the Motorola EXORciser* and can be used in

conjunction with the other cards in that system.<

2.0 FEATURES
The more important features of MES 6870 are as follows

A Single PC Card

B 1 MPU, 6 RAM's**, 1 ROM, Z Rlh s

C RS232 or TTY interface wikh 10 cps or 30 cps operatiaon
D. Power On with Reset Button

E MIKBUG loader and diagnostic control program

F May be expanded to other boards via bus extenders

G

PIA provided for user to interface to his peripheral device.

The system block diagram may be seen in Figure 1.1.

*Motorola trademark.
**2 yersions are available : ' a) 768 bytes of RAMcz B static RAM' s
MCM 6610 (128 x 8)

b) 1K bytes of RAM = 8 static RAM's
MCM 6602 ( 1K x 1)
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USER'S INFORMATION

The MES 6800 Systeh is supplied complete with its power supply.

The user needs only to connect the system to 220V/50Hz power plug.

The Evaluation Card itself requires three power supplies : +5V,
=12y, '+ I2V, The +5V is'for all logic ‘on” the Card., The *12V Y&.fir
the RS-232C and the Teletype* interface. The +5V supply. requires
2.0 a. The +12V require 250 ma. each.

P1 Connector

This is the connector at the bottom of the PC Card. To use the Card
power must be connected to the appropriate pin’'s on the connectaor.

For pinouts see Section 5.

Warning : If the +5V¥and Gnd are connected up backwards to the
Card all devices will be destroyed.

P2 Connector

The PIA at location 8008 is connected to this connectar per the
pinouts in Section 5. It is not necessary that this connector be

connected for the Card to operate.’

P3 Connector

This connector interfaces the Teletype or RS-232 type device to
the Evaluation Card. The card is supplied with a cable for
interfacing to a Teletype (TTY), 20 ma current loop interface.
The Serial Output and Serial Input should be connected to the
appropriate points on the TTY.

*Teletype trademark.,,




Scrial. Com. is the retuwrw line. 1{ tic teriminal has a reader
relay this may also be connectcd to Rcader Control and Readoer
Controd: soturm.. 1L . this ds pot iavailable theso Ga Wires mdy
be left open. In this caspgi-the tuwrncensand eif of thd rended

‘v

must be done manually. The card will also operate with a Tov

that has remote device control.

RS-232 Device

To use a RS232 type device with the cvaluation card the header
must be rewired as follows:

Header Evaluation Card RS232 Connctt

or (DB-258)
25 pin fewale
RS-232C Input  P3-Pin 2 Pin 2
RS~-232C Sig. Gnd.P3-Pin 1 Pin 7
RS-232C Output B3=Pin 3 Pin 3

Jumper Pins 5, 6, 8, and 20.

Note: Strap between E13 and El4 should be removed for use
of RS232 Device and a Strap applied to E1l and E12
if TTY is not to be used.



Bit Rate Adjust

The bit rate is set up for TTY operation when the Card is received by the
weerd, & o 10 chk operation the zero level of the clock measured at pin 17
of the PIA fUZB) should be set between 9,5 and 9,6 ms for 10 Chk

For 30 Chﬁ operation it should he set for 3.3 ms. This assumes that the

MPU is operating a2t 1 MHz. If the MPU is opefating at a lower speed than

1 MHz it will be desirable to set the interval for a smaller time period.

The bit rate is adjusted by the 50K pot (R23).

@1, @2 Clocks

The clock frequency that the system is operating at may be set by adjus-
ting R9 and R13. R9 adjusts the @l pulse width and R13 adjusts the @2
timing. @1 should be set for a minimum of 430 ns. at the 90 % point of
VDD and @2 at 470 ns minimum at the 80 % points of VDD. Note that if
slower rams are used in the system it may be necessary to set the clock
for a slgwer period. Also note that adjustment of the MPU clocks will
have some'eFFeot on the Bit Rate Timing. The pulse widths of #¢1, @2

must be measured at the MPU.

Strapping Options (Note : See Schematic Diagram MECE6800-1(A)S)

El, EZ

El connected to E2 disables TSC and enables the bus drivers. To use TSC

this strap must be removed.

E3, E4

This option grounds NMI which is not Fungtiona} in MPU Al and A2 models.

For Model B disconnect strap and connect a 2K @ pullup resistor to +5VY

akt E3.
ES, . E6, E7

These options connect the ROM address line either to GND or AS depending

on the amount of the ROM to be used, Normally connect E5 to EB6.




ES should be connected to El0 for operation of the PROM's. For external
control of data bus and expansion to larger memory systems, E8 should

be connected to E9.

£11;7ElZ

These points should be shorted if the RS232 device is to be used.
If the TTY is used these points should be open.

Er3, El4

These points should be shorted for TTY operation and open for RS23Z2

operation.

|
.

Warning : If +5V and GND are reversed all devices die

Turn Power 0On

Check Bit Rate Clock for proper speed. Check MPU clock's for proper
speed. Connect I/0 device with header to Connector P3.

Press Red reset button. See software Section.



3,206 Software

3.21  WPIRBIC “Gonerat*Descrintioh

MIKBUG is a loader and diagnostic control program that is supplicd
in firmware on the evaluation card. The various routines within |
MIRBUG. are called-by entering on the keyboard one of the fellowin~

single character calls:

L - Memory Loader

- PRINT/PUNCH }emory Dump

Memory Change

- Display Contents of Target Registers
- GO TO TARGLET PROGRAM

O =R X
t

Other features include the capability to set breakpoints with
memory change and the use of interrupts which will be described

in detail in the following pages.

The MIKBUG Program requires either a Teletyre or teletypewritten

replacement such as the Silent 700 ASK®for input/output.

RESTART FUNCTION

This button, located on the top of the evaluation card should be
pushed when power has first been applied. The terminal should res-
pond with a carriage return, line feed and an asterick. This
indicates that the MIKBUG control prograa is now ready f01 input.
Should control be lost during the execution of a user' s program

control may be regained by pushing the Restart Button.

“*Registered trademark of Texas Instrument Inc.




MEMORY T.0ADER

The Memory Loader function (L) of MIKBUG loads formatted binary

‘object tapes generated by the Assembler or the punch dump function
(P) of MIKBUG.

The paper tape format is shown in Figure 3.1,



When loading from paper tape, all characters prior to the Start-

of-Record character are ignored. Each record has a checksum which

is verified as the data associated with the record is stored to

memory. If the checksum is in error, loading is stopped, and a

question mark is printed.

The operator now has the options to:
abort the load,

repositioning and rereading the record (entering a L),
or continuin" the load ignoring the checksum error (entering a L).
The continue opt:on is not recommended in that if the error is in

the address field the data may destroy data in another area of memc

Example of Load

(underline indicates user Input)

*L

Elisoancozasoacans GRS = (8 P ate] SRt ot <8 dorl Bt NS ol =
Sln.,nnixf*;:__:

- 0

22

¢

Here a short tape has been loaded using the load (L) command.
The "S9'" has been entered from the keyboard to exit the loader. .

NOTE :

Tapes punched by MIKBUG do not have the
End-of-File Record therefore a "S9" must

be typed on the keyboard to exit the loader.




10

PRINT/PUNCH MIMQRY DUMP

The PRINT/PUSCH Memory Dump (P) function of MIKBUG punches an
absolute formatted binary object tape. The formatted binary
object tape format is shown in Figure 3.1. The beginning and
ending address must be entered using memory change. The beginning
address is to be entered at location A002 and A003 and the ending
address ét locations AO004 and AOOS All address and data will be
in hexadecimal. The be01nn11g address is the address of the first
.byte to be. punched and the ending address is the address of the
dast byte to be punched.

 PRINT/PUNCH Example

(Underline indicates user input)

M gOnz
:Bﬁﬂ
E=hlk
AN
SHOGS
SIS
¢r
11 Huuhh—hjngﬂgb—n
_1n4nu1| Rttt o

“n

R
Jno
_hn

ETY

-—

1 rm n

T n

o
= 1Y I

(l'
7
1T
mX]
11
[ K]
f
]
e
DL
n
(]
Lt
O
—
Ty
D
Ci
=J
-



MEMORY CilALGE

’

Memory is changed in a three step sequence: 1 opening the location

which displays the contents, 2 changing the location and, 3 closing

the location. An open location is one whose contents MIKBUG has

printed on the teletype for examination, and whose contents are

available for change. A closed location is one whose contents are

no longer available for change. Any 8 bit byte may be opened.
The contents of an open location may be changed by typing a space

followed by two hex characters (new contents). MIKBUG will then

open the next location. To end the sequence and close a location

without any change a space should be typed followed by a carriage

return. Once a location has been cpened the next location may be

opened by typing any character except a space.
respond to the asterick with an 'M".

To open a location

MIKBUG will then type a space.
Next type the hex address of the location to be opened. It must be
4 hex characters.

*M 1000
1000 A5 FC
1001

In the example above location 1000 now contains FC and location
1001 is now open. Example: Memory Change

¢ O0on
¢Eh00 T
0001 02 .
LA00Z 4z o
¢R00I Nz,
¢QO0g 0z .
$00NS 02 .
CON0S S5
@

In the above example location '0000" was opened followed by 0001-

0005. No location or data was changed. 1If memory change does not

cause the contents of a register to change a question mark will be
printed.

11




Displdv contents eof Tarcel Registers

The tsrget program registers can be displayed with the R command.
After the registers have been displayed they may be changed by using
memory change. The stack pointer points to the first unused loca-
tion on the stack. The next .-location contains the condition ccdecs
(cc), followed by B accumulator (B), A accumulator (A), Index Regis-

ter (X), Program counter (P) and stack pointer (S). The registers
are stored on the user's stack.

Example Display Registers:
CCrpn B A X P S
. . - “sroy 5 = “:

- B o "
¢.._.‘ .- — —
N B RFLEE S

[an]
e

1
-1
m
0
N
1
ey
=]
T
T

ot e e
L)

&
ol
=
L
n =) 0 =i

+ 047
e 1=
srad2 07
[ .3

T
1

i
T n
T IOUXAP DO

In the above example display registers was used to print out the
Registers. Memory change was then used to display the registers

on the stack. The sequence was ended by typing space and carriage
return.

GO TO TARGET PROGRAM

The go to target program function (G) causes the target program
registers to be loaded from the user's stack and execution of the

program starting at the address pointed to by the program counter
on the stack.

The target program will free run until:

1. A wait (WAI) instruction is encountered where the pro-
gram will wait for a non-maskable interrupt or an
interrupt request.



2. A Software interrupt {SWI). is encountered:at which time
control will jump back into MIKBUG. The user's register
will be stored on the user's stack and they will also be
displayed by MIKBUG. Therefore SWI along with memory
change may be used to set breakpoints.

3. The target program blows (recovery is by RESTART push-
button. |

Example Go to Target Program

¢F B TR ODF ORI ODFDY HAO4e
ot gugz

«AngG> 0l .

SRS Rs 1

+A034 ER oo

+904S L= i
¢A0Se VF )
¢RO047 T2 00

+Hnas S - RN
$ROL T o

¢G99 FE

L -

o8 I B R e e Pty B (=t b DRR U PSR To ol IS 1o e W I -
104G neEezs

w3

3 TS 00 AR 0000 Gons ~oss

24

In the example we first set up the registers with memory change.
Then we load the program. Then go to target program and return
at the software interrupt location 000A.

Interrupt Request

The interrupt request line when pulled will cause a request for
interrupt to be input to the MPU. If interrupts are not masked
the MPU will jump to the interrupt service routine indirectly
through location AC0O0. This is accomplished in MIKBUG by loading

the index register with the contents of A0OO and then jumping to
that address.




Ron-taskable Taterrunt
When this interrupt oceurs all the registers will be stored on the
scrs stack.  The MIU will thien wait for the restart button to be
pushed. After this has occurred the user may examine the registers

that have becen saved on the stack. A

Allowvable Characters

At anytime during the execution of MIKBUG only hex characters,

eontrol characters P, M, L, G, R, space, awnd carriage return are- .

allowed. If an invalid character is input, it will be echoed
back to the terminal and the current function will be terminated.

L

f
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Fp BaLa B0 At a Sl £l r i b
'. 34 3¢ Checksunm
: B - 32 (
. 35 . L
i 32 AR o'l RS
e { P~ 1 : ’ N
s Y igthoie [:g,, NS (Chicensiin)
; LR 9 3
N Checksum R E;
. Figure 3.1 Paper Tape FTormat




3.22 MIKBUG REV.9 PROGRAM LISTING

00100
00200
00300

00500

00700
00800
00800
01000
01100
g1200

01400
01500
01600
017090
01800
01900

02100
062200
02300

500
b0ez500
02700

02000
03100
032080
03300
03480

03600
03700
93800
03300
04000
04100
04200
04300
04400
" 04500
04600
04700
04800
04500
05630
65100

EGDD

€800
EQO03

EDOE
EGOB

e oev s
L 0s 1 vots I e L 0 |
LS v o I oo |

Lisadiis £ I o T &

w0 B oy |

Al = T O OO WO *N) U (A

% I 200 B T SO S TOPTI YOV SR A

(o)

4

MMM MM emmmmm

EH O O OO

(e
ny
(S ]

£E028
EG2A

EQZD
c82F

8007
8006
§005
3004

FE AQOD

&6E 0D

E Q005
&€ 08

N3 b T LT b T

PO 00 O 1Y Lo Do
PO G UM U4

b= Y T IO g

~i )
Mo,
m
[ow J o]
(we]
I

80, 2D
80 02
B7 &0OB
&b 18

8D 24

NAH MIKBUS

X REV 009 .

X COPYRIGHT 1974 BY HOTOROLA INC

x  HIKBUE (TM)

X L LoAD

X & GO TO TARGET PROGRAHM

X M MEWORY CHANGE

X F PRINT/PUNCH DUHP

X R DISPLAY CONTENTS OF TARGET STACK
X ¢cC B A X P 3

PIASB EQU $3007
PIARDB EQU §800¢6 B DRTR
PIRS ~ EQU 5300% PIA STATUS
PIRD EGU 55004 PIR DATA
¢ BPT . MEMORY
0RG $EQQD

* I/0 INTERRUPT SEQUENCE
10 LDX 109
JMP X
% NHI SEQUENCE <8
POWDKN LDX NTO SET NWI VECTOR
JHP X
LOAD  EOU ¥
LDA A #8§3¢ |
5TRA &4 PIASS READER RELAY O
LDA A #@2!
B3R CUTCH QUTPUT CHAR
LOADZ B3R INCH
CHP A #75.
BNE L0403 18T CHAR NOT (8)
B3R INCH RERD CHAR
CHP & #'3
£¢ LOAD21
CHP A #71
BNE LOAD3 ZND CHAR NOT (1)
CLR CKSH ZERO CHECKSUH
BSR BYTE READ BYTE
SUB A #2

STA A - BYTELT BYTE COUNT
% BUILD ADDRESS

BSR BADDR
¥ STORE DRTA
LOADLL BSR BYTE

w BE =



MIKBUG REV.

05200
805300
35400
g5500
45580

895800

o i Y

LI St oot T B S iy I 0 |

S0 Lo T T It T A I o T

S ien S |

EO31L
E034
ED3n
EQ338
ED3S

E338
EQ3E
EG40
042

ED44

RN Eas NNl
Lo T W0 B Do oy I ot B
da b= 1T O U )

[} L VL S N &9

S IXU L o el U

.
A==
CAEE
el
1‘:“1,"‘
£y
Eriz
TE T
PR |
-lirm

QPROGRAMIJSHNG(wMMWm

7R Q008 DEC
27 85 BEQ
A7 09 ' STR A
08 INX
20 F4 BRA
7C RBDA LOADLIS INC
27 D3 BEQ
86 3F LOARDLIY LDA A
gD 3% BSR
ED44 LOADZ21 EQU
7E EQES-WL JHP

LAY -

BYTECT ,
LOADIS  ZERO BYTE COUNT
X STORE DATA

LoAD!LL

CUSH
LOAD3
$?
OUTCH
X
CONTRL

PRINT QUESTION MARK

x BUILD RDDRESS

50 QOC BADDR . B3R BYTE REARD 2 FRAMES
B7Y A80C STA R XHI
5D 07 B5R BYTE
BE7 ADDD © S5TRA-R XLOW
FE RS5C LDX KHI (X) RDDRESS WE BUILT
39 RTS
<& INPUT BYTE (TH¥D FRAMES)

Ah 5% BYTE B3R INHEX GET HEX CHAR
SR - A5L A
42 ASL A
42 ASL A

4% AS5L &

i TAR
Lhoafg B3R INHEX

E ABAR

A T8
=2 \odq ADD B CKSH
77 OAGOA STA B CHUSH
I3 ' RTS
d4 JUTHL L3R 8 QUT HEX LEFT BCD DIGIT
34 LSk A
44 L5R &
44 LSR A
54 DF JQUTHR  AND & #8F OUT HEX RIGHT BCD DIeIT
58 34 ADD A %830
51 39 CHP A #8309
23 02 BLS QUTCH
36 07 ADD A %87

¥ QUTPUT ONE CHAR

TEELIDY GUTEH - JHMP OUTEEE
7E ELAC INCH JHP INEEE



MIKBUG REV.

- 18 =

9 PROGRAM LISTING (continued)

¥ PRINT DATR POINTED AT BY X-REEG

102680
10300 EO78 8D F8 PDATARZ2 BSR OUTCH |
10400 EO7D-D8 INX
10500 EQ7E A6 G0  PDRTAL LDA A X
10600 EORD 81 04 CHP R %4
10700 ED82 268 F7 BNE PDATAZ2 .
10800 EO84 39 RTS STOP ON EOT
11000 % CHANGE MEHWORY (M ARAAR DD NN)
11100 EQ8S 8D CO CHANGE BSR BADDR BUILD ADDRESS
51200 E087 CE EL9D CHASI LDX EHCL :
~.w00 EO8R 8D F2 BSR POATAL C/R L/F
11400 EDBC CE aBOC LDX $XHI
11500 EQBF 3D 37 BSR OUT4HS5 _ PRINT ADDRESS
11800 EOS!1 FE R0OC L DX KHI
11700 EQ94 8D 34 _ BSR OUTZHS PRINT DATAR (OLD)
11800 EO0%6 FF AQOC 8TA KHI SAVE DATA ADDRESS
11930 ED9Y 8D 0D B3R INEH INPUT ONE CHAR
12000 EDSB 81 28 CHP & %820
12100 EOYD 2& ESB BANE CHAS! NOT SPACE
12200 EQSF 30 B4 B3R BYTE INPUT NE® DRTA
12300 EQAL 09 DEX
£2400 EBAZ AY 0D 3TA A X CHANGE MERORY
12500 EBA4 Al 00 CMP A X
12600 EDRE 27 BF BEQ CHAS! DID CHANGE
12700 EOASE 20 956 BRA L0RD1S NOT CHANGED
¥ INPUT HEX CHAR

Edan 30 CC IHHEX B5R NOH

EJRC 20 30 -5U08B A #8530

EQRE 2B 94 BHI €1 NOT HEX

EDBJ 21 09 CMP R #3509 4

EORE 2F DR BLE INLHG

EDB4 £1 11 ¢ CHP R %511

EDBS 268 &€ BMI £1 " NOT HEX

EQES A1 16 CHP A #8158

€048 2E 838 Ba&T £4 NOT HEX

EaBC 20 07 SUB A #7

EQBE: 38 INIHG RTS
14500 ESEBF %8 00 guT2H LDR A - X GUTPUT 2 HEX CHAR
$4500 EQCL 8D A4 QUT2HA BSF DUTHL QUT LEFT HEX CHAR
14700 EOL3 &o 086 LDR & 0:K
L4R3D EOL5 33 INX
14337 EBCp 28 A3 BRA QUTHR QUTPUT RIGHT HEX CHAR AND R
15388 E975 BOFS i T4HS BSR QUTZ2H QUTPUT 4 HEX CHAR + SPACE
15200 EO9LA. 30 F2 UT2H3 B3R QUTZ2H QUTPUT 2 HEX CHAR + 3SFACE



w8

MIKBUG REV. 9 PROGRAM LISTING (continued)

15300 EOCC 86 20 OUTS ~LDA R @820 SPRCE

15400 EOCE 20 &S BRA OUTCH (BSR & RTS)

15600 : x ENTER POWER ON SEQUENCE

15700 ~ EODO - START EeU X

15800 EDODO 8E AD4Z LDS $STACK

15900 EOD3 BF AOOD8 STS SP INZ TARGET’S STARCK PHNTR
b 1 R % INZ PIA

i6100 EQD6 CE 8004 LD¥ $PIAD (X) POINTER TO.DEVICE PIA

16200 EODY 6C 00 INC 0,X SET DATA DIR PIRD

$5300 EODB &6 07 o LDR & 87 i

16400 EODD A7 0! STA A 1:X INIT CON PIAS

16500 EODF 6C 0O . INC 0,% MARK COM LINE

{6600 ENEL A7 02 STA A 2:X SET DATA DIR PIADSB

16700 EDE3 26 34  CONTRL LDR A %834 ' e

15500 EGES 27 3007 35TA A PIASE SET CONTROL PIASB TURN REARD

15900 EOJER B7 8006 STA A PIADB SET TIMER INTERVAL

17060 EDEB 8E A042 . bS8 $5TACK SET CONTRL STACK POINTER

17100 EQEE £E E19C LDX SMCLOFF

173500 EDFL &D 8B BSR PDATAL  PRINT DATA STRING

i EQF3 &0 B3 85K INCH ~ READ CHARACTER

i EOFS 16 ’ TaB

: £5T5 ED D4 B3R QuTs PRINT SPACE

17330 ESFR 01 4C CHP B 7L

i EGFA ZF 03 BNE ¥+5

: ELFC 7E EDOA CIHP LOAD

! EGFE 01 40 CHP B 4 H

H Eid1 27 B2 BES THANGE

: Eil3 ¢! 52 SMP B #°R

: £105 27 18 BEQ PRINT STACK

: ELGT €L &0 CHP B $°°F

1 103 27 32 BEQ PUNCH PRINT/PUNCH

i E1G8 1 47 CHP B #°%

i E10D 26 D4 BNE CONTRL

: E10F BE ADDR hE 5P RESTORE PGM’S STACK PTR

¢ £1:2 3I# RTI S

15242 % ENTER FROM SOFTWARE INTERRUPT

13303 £113 SFE EQU ¥

19405 ELL3 BF AODS 37§ 5P SAVE TARGET’S5 STACK POINTER

19500 x DECREMENT P-COUNTER .

T9EGD Ei1i6 30 TSX

$A700 ELL7 BD 06 757 6 X

19300 EL119 26 D2 BNE %14

18300 E1:1B 68 OS DEC 8.,

20000 ELLID 68 06 DEC 6%

0200 % PRINT CONTENTS 0F sraﬂx

20300 ELLF FE @008 PRINT LD¥% 5P

20400 E122 D8 INX
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MIKBUG REV.9 PROGRAM LISTING (continued)

20500 E123 8D &S BSR OUT2HS CONDITION CODES
20600 E125 8D A2 8SR QUT2HS RCC-B
20700 E127 8D Al BSR QUT2HS . ACC-A
20800 E129 8D 9D BSR OUT4HS X-REG
20900 E12B 8D 9B BSR OUT4HS P-COUNTER
21000 E12D CE AOD8 LDX #SP
21100 E130 8D 96 B3R OUTA4HS STACK POINTER
21200 E132 20 AF €2 BRA CONTRL
21400 ¥ PUNCH DUHP
21500 X PUNCH FROM BEGINING RDDRESS (BEGR) THRU ENDI
21600 ¥ ADDRESS (EHDA!
21708 X
WHE E 134 .00 MTRPEL FCB $D:%R:0:0,0,0:78,71-4 PUNCH FORMAT
E135 OR
E136 00
E137 0D
E138 Bl
E139 @&
E138 =3
EL3B- 31
E13C G4
221040 EEX3D PUNCH EQU ¥
223080 E13D 85 12 LDA A #3512 TURN TTY PUNCH ON
22400 EL13F BD EO7C J5R gUT LY QUT CHAR
£2600 E142 FE ADRDZ LDX BEGH
22700 El145 FF REBEF 5TX TH TEMP BEGINING ADDRESS
22300 Ei14% Be AEDS PUNIL LDA A EHDALL
22900 E148 BO ROELD SUB R Tu+l
23000 E14E F& 88D4 LOA B ENDRA
23100 Ei51 72 ROJF 3BL B - T
23200 E154 Z¢ 04 BNE FuNze
23308 E1556 81 11 CMP A& #!ip
234418 E158 25 82 BCS PUNZ3
23500 E15A 86 OF PUNZ2 4108 & “"#15
23800 EL15C BB 04 PUNZ3I ADD A #4
23700 E15E §7 WMill STA & MCONT FRAME COUNT THI3 RECORD
23800 EYel 20 03 SUB fi - #3
3600 E163 B7 AOOE STA A TEWP BYTE COUNT THIS RELORD
24000 _ X PUNCH C/RABAF,NBLL, S 1
24100 E166 CE EL34 LDX EMTRPE!L
24200 Ele9 BD EQZE J35R PDATAL
24300 E16C SF CLR B ZERD CHECKSUM
24400 X PUNCH FRANE COUNT :
24500 E16D CE AO1L1 LD FHCONT :
24600 EL170 8D 25 B3R PUNT2 PUNCH 2 HEX CHAR

24700 K PUNCH RDDRESS
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MIKBUG REV. 9 PROGRAM LISTING (continued)

24800 E172 CE ARDOF LDX #TH
24900 E175 8D 20 BSR ~ PUNTZ
25000 E177 8D LE BSR PUNT2
25108 X PUNCH DATA
25200 E179 FE AOOF LDX TH : ‘
25300 E17C 8D 19 PUN32 BSR PUKRT2 PUNCH ONE BYTE (2 FRAMES)
25400 EL7E 7R AO00E DEC TEHP DEC BYTE COUNT
25500 E181 26 F39 BNE PUNZZ2
25600 E183 FF ROOF S5TX TW
25700 E186 53 COH B
25800 E187 37 PSH B
25900 E188 30 T5X
26000 E139 8D OC BSR PUNTZ2 PUNEH CHECKSUM ,
26100818833 —— - ——PdL- B - RESTORE STACK ESETIREAR. k. Lk
26200 E18C FE ADBGF LDX T
26300 E18F D9 DEX
26430 E190 BL AQ0D4 CPX ENDA
26500 E193 28 B3 BNE PUNLL
26600 E195 20 98 BRA ¢2 JHP TO CONTRL
26833 ¢ PUNCH 2 HEX CHAR, YPDATE THETKSUM
25903 E187 EFB 00 PUNT2 DD 8 0% UPDATE CHECKSU!
27082 EL1%9 2E EOBF JHE GUT2H GUTPUT Tu0 HEX CHAR AND RTS
27020 E1SC G2 Ml P F OB 313 READER OFF
27100 Eiz20 00 MCL FCB F0-%A,814:0:0:0,7%:-4 C/R:L/F,PUNCH
E13E B8
E13F 14
E1rd 00
Eifl 03
ging OO
EIR3 28
Eird 04
c¢ 2id X
27300 EiRS FF ADBl2 SAY STH ATENWP
27400 EiAB CE BOO4 LDX #PIAD
27500 E1AB 39 Rio
27e80 % INPUT > ONE CHRR INTO A-REGISTER
E7708 ELRC 37 INEEE -P5RH B SAVE ALC-B
g780C0 E1nD 80 Fb B3R SAV SAYV «R
27900 E1ARF As 0D IH{ LA A 0K LOOX FOR START BIT
25000 E1BL 2B FC gl INt
22I00°E1B3 6F 02 CLR 2+ X SET COUNTER FOR HALF BIT 71
28200 E185 8D 3C B3R DE START TIHER
28300 EIBY? 8D 36 E3K DEL DELAY HALF BIT TIME
28400 E1BS (b 04 LOR B & SET DEL FOR FULL BIT TIME
28500 EIBB EV 02 STR B 2:X ) :
28500 ELIBD 58 ASL B SET UP CHTR WITH 8



MiKBUG REV. 8 PROGRAM LISTING (continued)

e

28700 EIBE 8D 2F INZ BSR DEL. WRAIT ONE CHAR TIHE
28800 EICO OD SEC ; HARK COM LINE
28900 EI1C1 69 00 ROL 0,X 6ET BIT INTO CFF
29000 EIC3 45 ROR & CFF T0 8R
29100 EI1C4 58 DEC B
29200 E1C5 28 F?7 BNE IN3
29300 E1C7 &D 2% B5R DEL WAIT FOR STOP BIT
259400 E1£3 84 7F AND A t§57F RESET PARITY BIT
29500 EICB &1 7F ~ - CMP A $857F .
29630 EICD 27 ED BEGQ INE IF RUBOUT,GET NEXT CHAR
29790 EICF 20 12 BRA ou72 G0 RESTORE RES&
£UGH * QUTPUT ONE CHAR ,
s0LB8p E191 37 QUTEEE PSH B SRV BR
30130 E1D2 &0 DI BSR SAY 58V XR
30200 Ei1D4 L6 DA I0UT LDA B #3A SET UP COUNTER
30330 Ei1Do &8 (OOC DEE 0:X% SET START BIT
0400 EY1G8 2D 19 ; B5R DE START TIMER
Sk ¥
30000 EIDAR BD 13 OuT 35R DEL DELAY ONE BIT TIHE
3 £EiDC A7 00 STA A 0% PUT OUT ONE DATAR BIT
3 E10E gDk SEC SET CARRY BIT
Z FibF 4¢ ROR B ' SHIFT. IN NEXT BIT
2 £ied 5] JEC B DECREMEMT COUNTER
3 EIEY 28 F7 BHE QUT TEST FOR O
3 EIEI Es 012 I¢uT2z LDA B 2:X TEST FOR STOP BITS
z 3. ELES 52 ASL B SHIFY BIT 70 SIGN
I1400 E1E5 28 02 BPL 195 BRANCH FOR | S5TOP BIT
3L50% E1ER BD 35 B3R DEL DELAY FOR 570P BITS
J1530 EIEAQ FE AQL2 105 LDX XTENMP RES XR~
217480 ELED I3 PUL B "RESTORE BR
31800 ElEE 329 RTS
319455 ¥
JSB00 EIEF 8D 07 HEE 15T R I5 TIME UP
32100 EIFl 2Q FC BPL DEL
= EiIF3 &C 22 ~ DE INC 21 % 2 RESET TIHMER
3 7 Ei1F5 o5& 02 DEC RN
2400 ELAFT 35 RYS
EiIF8 EOOO FOB 10
EIFA E113 FbB SFE
EiFC EDOS FDB POWDWN
EIFE ESDO FDB START
003 Rodo ORG §/000
3X188 A000 002 idy RHB 2 10 IMTERRUPT POINTER
II200 ADO2 Qoo2 BEGH RMB 2 BEGINING RDDR PRIHT/PUMCH
33300 A004 oDQ2 ENDR RH¥B 2 ENDING ADDR PRINT/PUKNCH
32400 AQDE 0002 NIG RuB 2 NMI INTERRUPT POINTER
33500 AO08 0001 SiP RMB 1 S<HIGH
33£00 ASBOG 0001 RHE 1 S-1L0¥
13700 RODA 0001 CKGH RiB i CHECKSUH



MIKBUG REV. 9 PROGRAM LISTING (continued)

33800
33900
34000
34100
34200
34300
34400
34500
34600

i i
FIASE
g el
PUb U N
P AT
LORGLD
ki3
SUTHL
LSS TR
FRATAL
QUT2H
STHET
- 5% |
i3 o A
D S
T
ic
EE
i

R I e BUwl S0 T ¢ s

AO00B
Adoc
AO0D
ROOE
ROOF
ROLL
ROL2
AOL4
AO42

[ulie o B B ¥

0001
6oo0l
0001
poot
0002
0001
pgoez
002E
0001

PIADE
Loal

R HES!
JUTHE
CHANGE
QUTZHA

-

CONTRL

BYTECT RHMB
XHI RHB
XLOU RMB
TEMP RMB
TW RKB
MCONT RHMB
XTEMP RMB

RMB
STRCK RMB

END

() G b b = e 1230 ) O 0T OO

LD I T VMo MM rm N7 e ey O
= OO YT 0D AT T D3 O e T

Lo oI I I 0 B S I L PN Bl U2 0 IO PO 0 )

[wo Iy

CHASL
QUT4HS
SEE
PUHLL
MCLOFF
INZ
145

FR v}

ENDA
AHI
XTEMWP

B PO e PO bt et e e

2005
EO13

m
[}
B
Py

-3

pel el o Rt BniEntEniNnilnt Nulns!
CHCI I v = = b= = (23O
[l v a0 SV & BRI g g RS ]

PO DN 00 G4 O 3 U

"BYTE COUNT
XREG HIGH

XREG LOUW
CHAR COUNT (INADD)
TEHP/

TEMP

- 25 =

X-REG TEHP STORAGE
STACK PQINTER

PIAD

LOADLL
gRDDR
INCH
ITNHEX
JUT2HS
FRINT
PUNZZ
MCL
QUTEEE
ek
NIG

XL oW
STARCK

20904
ED2F
E047

EQ73 -

EDRA
EGCA
ELLF
E15A
£19D
ErDL
ELEF
RODO6
£90D
CHE-¥

16
L3aD1s5
BYTE
PDATR2
INLHG
JUTS
e
P22
ERY
I1¢U7
e

5F
TEMP

EODC
E03B
£853
EQ78
EOBE
aeiee
El132
e i
ELRS
£E1D4
EAF3
RGOS
A30E



SYSTEM NPERATION

The M68N0 Evaluation System as shown in Figure 1.1 consists of

1 MPY, 6 RAM"%g; 1 ROM, 2:PIA's, TTY4RSZ232 imkerfase, Bus- -Extendsrs
and 512 bytes of PROM. The memory address map as shown in Figur=
4.1 shows how these parts are layed out in the system,

In the earlier MES versions the XC6816 ROM with the MIKBUG control
program was not availablg. Therefore the MIKBUG program has bozn
placed in PROM's located at the same address. The part of the éys-

tem to the left of the bus extenders make up a minimum system and

“with the ROM it will operate without the bus extenders or FROM's.

The RAM's in hex location 0000 through 027F may be used by the
user to program the MPU and PIA's to test and evaluate these de-
vices. The RAM at location AO0OO0 is used by the MIKBUG contrecl

program for temporary storage and stack area.

The ROM/PROM's are located at location ECOD and it is assumed

that there are no devices in the system at a higher address.

The PIA's are located at 8004 and 8008. The PIA at location 8004

is used by the MIKBUG contrel program to interface the TTY and
RS232 device. It is also used with the Programmable Timer [MC14538}
for the Serial Interface Timing. The PIA at location 8008 is
available for use by the user for evaluation of PIA and a cable is
provided so that he may connect this PIA to a peripheral if he so

desires using the P2 connector.



The bus drivers may be used to expand the system to 32K bytes

of memory. To do this it would be nccessary to remove the RAM's
at locations hex 0000 to 027F. The reason for this is that this
address decoding assumes that there is no memory between 027F
and 8000, With these RAM's removed it is now necessary to con-
trol the data bus drivers so they know when to turn on. This

is done by using the enable line with the proper strapping option
to turn on the drivers at the proper times. This address infor-
mation must be decoded external to the PC card.

For further information on the N-Channel parts see the Micro-

computer System Reference Handbook.



RAM

{27,

ROM

16800 Ilvaluation Svstem Address Map

b A, Bonho o A Aio Ay fie hei Ao B b B cRe By Ko
i < e | R 0- 30275 ~ 9 2UQo IR UORD ol guokioxelXx

g2 2L 1% @ sigrangs pridgiogag s xribniok exouk

b X2pReogon g 0 Sighaveeal 8 glixoegiigddig - x00R3 B

B> G B Cp O o NE T §rogi ey vxt ngebyody dg

g it gt i 0" L9 i iR R Feiox ok oxebx

A R Rt ) D=l o e -0 Breese ot i

Sl (AR i SRRER R o I RN+ JEAk § L ¢ GRS RO (R A

T RN ST SRR R R B SR WL S e A
Too @ R g 8 -0 ¥ X X X X-"F K % X%

X indicates a variable Address
A oo 03B 8

Figure 4.1

26 -

Hex

0000
0080
0100 -
01.80
0200

~OLTF

8004
6008
A000

AC T+

EOOO
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Fpas | |zesisToe, EXD, :ool WATT, 07 e
TR BRATE m o e IS BT 5 0F o :
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5.2 Conpectayr Vin Lssi cmaonts

BeatuatiorCyrd Agsienyent -Connioctor PL

Componcent Side Pin

Number JFunction Lireuit Side Function
A +5VDC 1 +5VDC
B +5VDC 2 +5VDC
C +5VDC 3 +5VDC

D TRQ 4 :
E NMI 5 RESET
F VMA 6 R/W

H GND 7
J 02 8
K GND 9
L 10 VUA
M =12VbC 11 -12VDC
N ENADLE 12
P 13
R 14
S 15
T 16 +12VDC
U 17
¥ 18 TSC
W 19
¥ 20
Y 21
Z 22
A 23
B 24,

C 25
D 26

E BA 27
B H/G 28
H b3 29 D1
J D7 30 Dy
K D2 Sk DO
L DO 32 D4
M Al4 33 Al5
N Al3 34 Al2
P A10 35 All
R A9 36 A8
S AG 37 A7
0 A5 38 Ab
U A2 39 A3
v AY = 40 AO
W "GND 7 41 GND
X GND 42 GND
Y GND 43 GND



Evaluation Card Conngetor Pin Asgiensan

Coimeetor P3

Pin Nunber

1
2
3

I'unction

RS232C Signal Ground
R8237C Input

R5232C OQuput

Not Used

‘Not Uscd

Not Used

Not Used

Not: Uscd

Not Uscd
Reader Control Return
Reader Control
Serial Common
Serial Input
Not Used
Serial Output
Not Used



Lvaluation Card Connector Pin Assicoments

Connector P2

Pin Nunber

i, 2, 7,8 ;9,18
3, 40, 15, 16, 17,
18, 23, 24, 25, 26,
%1, 32, 33, 34

21
22
27
28
29
30
35
37

38
36

11
- 12
13
14
19
20

[SY)

Function

GND
GND
GND
GND

PA7
PAG
PAS
PAL
PA3
PA2
PAl
PAO

- CAl

CA2

PB7
PB6
PB5
PB4
PB3
PR2
PB1
PBO

CBl

CB2

A Peripheral Data Bus

A Peripheral Control

B Peripheral Data Bus

B Peripheral Control
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Assoembly Orawing

Sep page 35,

Goehematic NDrawings

5.4.1 The detailed schematic diagram o4 the Evaluatiom Card

supplied with the suit-case.

5.4.2 Schematic drawing of power supply

See page 306,

p-de
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; 56463 WIRING CASE
S )
T _g 63154 14° |
T W - il 254,
i Py { 3 ‘I 1 ! s,
IAC 1 { | $
{
1220\,% i {
i ¢ ety '
n o= g :
MR,
l : AR
¥ '\; e
A P4 ; £1 "
Resel i &r&; ‘ ‘;* ' A
'_;%ﬁiaL d s A8 s § s-’.—! =
f i 8
5 . _ 1 4 - e _______/
4 3 | & & 7 Z
. I
18 7
514 b h
oo
e 4 Iy
o 8 |
: 62~ 42 42 82
L 2 r
N .,,,l_43 \ 4.,'.. 4
TTY | e e ’
sca : A | . ? (—‘155"
Oupur  , J3 15 < 5 5 {
:i T 3 -..:’ ! 10 i 10 Copmnee ar
| ' . ! I
i ! - ! ]
‘”?ff')r s |s¢ t *° e 1 ? ) " CAULION
C lﬁ ' 3 “7' 5, Schematic 5¢4¢3. "¥iring
{ ¢ 2 12 ) g
i I , . “\ “ |Case" is valid for 8 X
tdg s & 2
Li- ' 2 5 ) | byte card implementation
Common | ! 7 ] > [ 43'
u,—-—-——ﬁ ( © 25 23' without battery back up
(R < 1 3 =
o e ; a . B X Bl facility only.
= | 4. i i | If the user wants a
12 f 30 i 3
; : “1 : - ", 3 battery back up facility
4o cPS L [} ] .
S e s H 9 -3y it is necessary 3
y i ¢ 13 . 2
(1 ! g 7 ' , | a) to remove strap
o~ 82 .
: : y ) o between B3 and B18
l:/° e '3 - on P4 connector ;
5 | § i -
¢* | F “I 34! b) to send on to B18 pin
Y
I | s ¥ the 220 V power suppl
O —rFeasdts Conts ol s s - ¢l PPLY
’ ' ' undervoltage detection
i N 35 .
c {i 14 33. SS! 519!1&1 H
Reavoler Cobatin] Rofiies =
@ i : a0 1O :36 :3: c) to connect a 12 V
o } 371 5', battery between A17,
- . 37 37 g
Fronp Pawel | ~ 5! ! B17 on P4 (positive)
:35 :33 A41, B41, A42, BA2
® on P4 (negative),
.8 fa
L]
18,09.75 & Battery back up 4 4y
12,09.75 & Wiring Med. 8K Byte 1a — 8
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