INSTRUCTION MANUAL

LEVEL 2 FRONT PANEL

"l ok | = | o Lo | =
I_J ,_I ITI an"' Ic l _D_J RESET lgTRTsﬁug rs

ADDRESS DATA '@
RESET
DEBUG

9 @ @ @ @ BoBEEDEN B

AUTO DIGIT INCREMENT DATA ———  RUN
CYCLE

= l MEMORY =~
PRESET EXECUTE LOAD

CGRS MICROTECH

copyright 1977



TABLE OF CONTENTS

[ —

SPECI FI CATI ONS

GENERAL DESCRI PTI ON
DESCRI PTI ON OF CONTRCLS
OPERATING INSTRUCTIONS
PARTS DRAWINGS

PARTS LIST

SCHENVATI C DRAW NG

DESCRI PTI ON OF CPERATI ON

© ® N o o & 0w N

PARTS PI NQUT
10. CONNECTOR PINOUT
11.CUSTOMER FEEDBACK

CGRS MICROTECH
P.0O.BOX 368
SOUTHAMPTON,PA. 18966
215- 757-0284



| NSTRUCTI ON MANUAL : FRONT PANEL

SPEQ FI CATI ONS

Bl GHT BI T DATA LOADI NG CONTRCL
1. TTL LGd C LEVELS
2. BUFFERED QUTPUT LINES - 20 TTL LQADS
SI XTEEN Bl T ADDRESS CONTRCOL
1. TTL LG C LEVELS
2. BUFFERED QUTPUT LINES - 20 TTL LQADS
3. PRESET VECTCR CONTRCL
4. AUTOVATI C ADDRESS | NCREMENT OONTRCL
MULTI - MCDE PROGRAM EXECQUTI ON
1. SINQLE CYCLE CONTRCL
2. RUON HALT CONTROL (FULL SPEED CPERATI ON)
3. SYSTEM RESET
REMOTE MEMCRY PROTECT SW TCH

PONER CONSUMPTION : 5 VOLTS @880 MA.
CONNECTCR 50 PI'N DOUBLE ROWNPCST HEADER
. 100" CENTERS, PLUG COMPATI BLE W TH
M CROPUTER AND MOTCROLA EXORO SER *

MECHANI CAL :
GALASS EPOXY G 10 PLATED THRU A RCU T BQARD
BOARD SIZE : 54.75 x 10 inches.

* TRADEMARK OF MOTCROLA, | NC.
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| NTRCDUCTI ON

The OGRS FRONT PANEL is a direct nenory access (DWR)
type mcroconputer control panel. It is a totally hardware -
based m croconputer control that independently supplies
static logic levels to performvarious control functions
and does not depend on m croprocessor operation.

MEMCRY READ AND WRI TE: The CGRS FRONT PANEL can read or wite
into any nmenory |ocation by halting the m croprocessor and
directly generating the address bus and control bus signals.
The address bus signals and the data information fromthe
nmenory are displayed on 6 seven-segnent hexadeci mal displ ays.
Information to be |loaded into nenory is entered on the eight
data switches in binary formand | oaded into nenory when a

| oad operation is executed.

SI NGLE CYCLE PROGRAM EXECUTI O\ The CGRS FRONT PANEL can
control the mcroprocessor to allowit to execute its program
asingle cycle at a tine. This allows the user to watch
program flow in detail and imedi ately recognize incorrect
operation. The program can be stopped at anytine to read or

| oad nenory.

FULL SPEED CPERATI ON The OGRS FRONT PANEL al | ows the m cro-
processor to execute its programat full speed. The program
can be stopped at anytinme for single cycle operation or nenory
oper ati ons.

SYSTEM RESET: The OGRS FRONT PANEL i ncl udes a system reset
that is used to restart program executi on.
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| NTRODUCTI ON cont .

REMOTE MEMORY PROTECT SWTCH The OGRS FRONT PANEL provi des
a renote nenory protect switch that is used w th nost

nmenory boards designed for the S 100 bus structure. Mnory
protect |ogic on each nenory board can be set or reset by
the switch. Wen the nenory protect logic is set, the nenory
wi Il not accept new dat a.



DESCRI PTI ON G- GCONTROLS
1. AUTQVATI C | NCREMENT/ NCORVAL

This toggle switch controls the operating node of the
"electronic thunbwheel". Wen this switchis in the "automatic
increment” position, the digital counters in the "el ectronic
t hunbwheel " are chained together to forma full sixteen bit binary
counter. This node is used when | oading or readi ng consecutive
nmenory | ocations. The counters are autonatically increnmented after
each | oad operation and will count in hexadecinmal from 0000 to FFFF

Wien this switch is in the nornal node, each 4 bit digita
counter operates separately with no carry-over fromone counter to
t he next.

2. PRESET/ NORVAL

This switch is used to preset the "el ectronic thunbwheel "
address register to the value "FFFC'. This is used when readi ng or
| oadi ng nmenory | ocation "FFFC', the "restart vector".

3. ADDRESS DIA T | NCREMENT SW TCHES

Four switches |ocated i medi ately bel ow t he hexadeci nal address
di splays are used to increnent the "electronic thunbwheel”. Each
hexadeci mal digit can be increnented individually with each swtch.
The "el ectroni c thunbwheel " can be operated as either a sixteen
bit binary counter or four individual four bit binary counters.

4. EXECUTE SWTCH

The execute switch is used to execute control nodes of the
m croconputer control panel. Two nodes are possible: 1. This
switch is used to "wite" into nenory in the "load" node.
2. This switch is used to "step" the m croprocessor through a
programone cycle at atime in the "cycle" node.



5. MEMCRY PROTECT

This switch is used either to set or to reset a "nenory
protect” flip flop that often is avail able on nenory boards
designed for the S 100 bus structure. Wen the "nmenory protect”
flip flop is set, that particular nenory cannot be witten into.
The status of the "menory protect” flip flop being addressed wil
appear on the PS status |ight.

6. CYCLE LOAD SW TCH

This switch is used to change the control node of the m croconputer
control panel. In the "cycle" node, the panel will allowthe
m croprocessor to execute one single cycle of its program whenever
the execute switch is activated. The information on the m croconputer
bus lines is latched into the display during each cycle. In the "l oad"
node, the panel wll load the m croconputer nenory whenever the
execute switch is activated. The nenory location to be |oaded is
entered on the "electronic thunbwheel " address register and the data
to be loaded in the nmenory location is entered in binary formon the
eight data switches. Wien the execute switch is noved downward,
the new data information will be |oaded into nenory.

7. RUN DEBUG SW TCH

Wen this switchis in the "run" node, the mcroprocessor is
allowed to run at the full speed. In the "debug" position, the panel
wll either load the nenmory or single-step the m croprocessor
t hrough a program depending on the position of the cycle/load swtch.

8. RESET

This switch is used to reset the mcroconputer system |t
resets the mcroprocessor to initial conditions as well as resets
the "el ectroni c thunbwheel" to 0000.



9. DATA SWTGES

Eight switches are used to specify the binary words for the
data bus when witing into the nenory. The left hand switch is
the nost significant bit-D7.

10. ADDRESS DI SPLAY

Four hexadeci mal seven-segnent L.E. D. displays are used to
show address informati on of the address bus in hexadeci nal fornat.
The information is latched into the display at the end of each
clock cycl e.

11. DATA DISPLAY

Two hexadeci mal seven-segnent L.E D. displays are used to show
data information of the mcroconputer data bus. The information is
|atched into the display at the end of each clock cycle.

12. CONTRCL FUNCTI ON DI SPLAY

Five lines of the mcroconputer control bus are displayed with
discrete L.E. D indicator lights. They are fromleft to right:
1. RESET- the mcroconputer reset line .
2. RW- read/wite

3. BUS AVAI LABLE (HALT ACK.) - the mcroprocessor has halted and
rel i nqui shed control of the m croconputer bus structure.

4. SYNC - an indication that that the m croprocessor begins an
I nstruction.

5. PROTECT STATUS - an indication of the "nenmory protect" flip

flop available on nost nenory boards designed for the S 100
bus structure.
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READI NG THE MEMORY

Set the switches to the follow ng positions:
1. Autonmatic/Normal - to normal or upward position.
2. Address Digit Increment - set all four switches to off
or upward position.
3. Execute - to normal or upward position.
Run/ Debug - to debug or upward position.
5. Load/ Cycle - to load or downward position.

Turn the power on. The four digit hexadeci mal address display
now shows the nmenory | ocation addressed by the front panel and the
two digit data display shows the data information stored in that
nmenory | ocati on.

Any nenory | ocation can be addressed fromthe front panel by
changing the "electronic thunbwheel". To change the "electronic
t hunbwheel ", nove each Address Digit Increnment swtch dowward and
hold it until the "electronic thunbwheel" reaches the desired val ue.
Each digit should be separately fromright to left, l|east significant
to nost significant.

The "el ectroni c t hunbwheel” can be reset to $0000 by pressing
the Reset button and the "el ectronic thunbwheel" can be preset to
$FFFC by pressing the Preset button.

H

LQADI NG THE MEMORY

Set the switches to the foll owi ng positions:
1. Automatic/Normal - to normal or upward position.
2. Address Digit Increnent - set all four switches to off

or upward position.

3. Execute—to nornmal or upward position
Run/ Debug - to debug or upward position.
5. Load/Cycle - to load or downward position.

Turn the power on. The four digit hexadeci nal address display
now shows the nmenory | ocati on addressed by the front panel. The
two digit hexadecinal data display to the right shows the data

H
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Information stored in the addressed nenory | ocation. To change

the contents of the nenory | ocation, set the data switches to

i ndicate the desired value in binary (upward equals |ogic 1,
downward equals logic O ) and throw the execute switch to the
downward position. The new data will be |oaded into the nenory and
wi || appear on the hexadeci nal data display. The RRWstatus |ight
will also nmonmentarily turn off indicating that the read-wite
control line on the mcroconputer bus nonentarily switched to

| ogic O.

LOAD NG THE RESTART VECTCOR

Every tinme the mcroprocessor reset line is nonentarily
switched to logic O, the 6502 m croprocessor wll begin program
execution at the nmenory |ocation specified by the "restart
vector"(nenory | ocations $FFFC and &FFFD). Menory | ocati on $FFFC
contains the eight |Iower order binary bits of the "restart vector"
and nenory |ocation &FFD contains the eight higher order binary
bits of the "restart vector". For exanple, if the m croconputer
program starts at nmenory | ocation $F000, [ oad nenory | ocation
$FFFC with $00 and | oad nenory |ocation $FFFD with $FO.

To load the "restart vector", sinply press the Preset
pushbutton and foll ow nornmal | oading procedures. Pressing the
Preset button automatically sets the value $FFFC into the
"el ectroni c thunbwheel ".

AUTQOVATI C | NCREMENT LQADI NG

Wien | oadi ng several consecutive nenory |ocations, the auto-
matic increment feature of this control panel w |l beconme useful.
Wien the Automatic Increment switch is placed in the automatic or
downward position, the "electronic thunbwheel” w |l automatically
increment its value after the existing nmenory | ocation is |oaded.
For exanple, if the address display shows |ocati on $FO00, when the
execute switch is thrown, the data value specified by the data switches
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will be loaded into nenory |ocation $F000 and the "electronic

t hunbwheel " will increnent to nenory |ocation $F001. Care
shoul d be taken not to hold the Execute sw tch dowward too |ong
as nore than one nenory | ocation could be | oaded.

WR TI NG A PROGRAM

A mcroprocessor programis stored in consecutive nenory

| ocations. The mcroprocessor reads the nenory, and executes the
Instructions sequentially. A mcroconputer instruction consists
of two parts, an operator and an operand. The operator portion of
the instruction tells the mcroprocessor what to do, and the
operand portion of the instruction tells the mcroprocessor where
to do it. Take for exanple the m croprocessor instruction JUW
TO MEMCRY LOCATI ON $F000. The 6502 program code for this instruction
is: $4C JUWP TO

$00

$FO LOCATI ON $F000

The $4C is the operator and the $00, $F0 is the operand. If this
programis located in nenory starting at |ocation $F000, we have
a conpl ete program

ADDRESS DATA

$FO00 HAC
$FO01 $00
$F002 $FO

The mi croprocessor reads the instruction, junps to |ocation $F00O,
reads the instruction again and continues in a | oop.

-
TUMP TO
START = *roco

Further program exanples are given in the next section.



