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BYTE FRONT PANEL BOARD

FUNCTIONAL DESCRIPTION

The Byte front Panel Board provides a unique harduware breakpdiﬁi'éf—étbp on

compare of address switch function for the operator with control of the
—_— BYT-8 computer (or any similar 5-100 system). See Figure 1. belouw. The
Front Panel Board provides buffering for all the front panel switches and

receives the information to be displayed by the LED's on the front panel.

The CPU control circuits are located on this board. The board also provides
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FIGURE 1. BYT-B Front Panel Board Simplified Block Diagram
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the necessary circuits to produce twelve switch-selectable functions, can

selectively display 16-bits (two B-bit bytes) of Machine Address, one byte jgj

of CPU Status and one byte of CPU Data, one byte of Machine State and one
byte of I/D0 Port bata, protect or not protect the contents of memory (if a
RAM card is used), examine and/or modify the contents of memory, set or re-

set the RUN latch,

‘Compare, and Input Port can sense eight suitches (front panel), iégéi-ffénfw-m'“

—~— —pansl and CPU, or reset entire system except the CPU.

— —THEORY OF DPERATION - | -fﬁiz
R i Before going into a detailed theory of operation, several basic circuits Laqﬁl
will be covered: the Latch, Exclusive OR Gates, DDT-OR or Wired-OR Gates,
and 3-State Logic.

Lateh Circuit Description (see Figurs 2.)

___________1n1L1al_Lnnduci1nns‘__p;n_l_xs_lnm_Lﬂl_and_pln_l_;sAhJnh Q) - égg

SET: SET RUN goes low (D), cau31ng pins™3 and 4 to go high (1). If pins 5

and 6 are high (1), then pin 7 can go low (D) and hold pin 2 low (D). Now

pin 1 can go high (1) but the latch will remain set (pin 3 high and pin 7 low).

RESET: If either RESET or SET STOP go low (0), then pin 7 can go high (1),
holding pin 2 high (1). This will cause pin 3 to go low .(0) and hold pin 4

low (0). The latch is now in the reset condition (pin 3 is low_and pin_7_

is high) and will remain in this state until the next SET RUN signal goes low

. (0).
SET RUN —=
3 RUN
2
RESET —2 d RUN
SET STOP —6_ j;;

FIGURE 2. Latch Circuit Diagram
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Exclusive OR Gate Symbol and Truth Table (see Fiqure 3.)

. .. The .inputs to'thg Exclusive OR Gate can not be the same or t

be a low (0).. This is shown in the Truth Table.

TRUTH TABLE

he output will

| Input
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- FIGURE 3. Exclusive OR Gate

3-State Logic Descriptions (see Figure 4.)

The 3-State logic family contains an inhibit gate in the output line that

must be enabled before the output can be set to a hiéh of-é-laﬁ.

..}
.""

hibit gste is not enabled, the output will appear to be open. This condi-

If the in-

tion cen be used to an advantage when sevaral open collector gates are to be

used with a common pull-up resistor and each gate is enabled at a different

time.

TRUTH TABLES
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FIGURE 4. 3-State Logic Symbols

DOT-OR or Wired-OR Configuration (see Figure

and Truth Tables

5.)

The DOT-OR or Wired-OR configuration uses 3-State NOR gates or OR gates or a

combination of both gates. 'NOR gate A is enabled when g1 goes high, thus
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ellowing normel opseration of the gate. All other outputs are open. When g2

goss high, Pl is low and @3 is high, the output signal appears at pin B.

' »
. Likewise, when @3 goes low and Pl and P2 are low, the output signal appears fgi

at pin 9. The enabling input can be either a high or & low, depending on
the logic elem;gt being used. If two of the gates should be enabled at the <
.sﬁme time, it would be difficult to determine which inpuﬁ was causing the
output. This could present some problems. Thersfore, make sure that one and

only one gate is enabled at a time when using this type of circuit.
A +5V
1
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K73

FIGURE S. DOT-OR or Uire&EDR Configuration

General i .

The six Front Panel function switches (517-522) sllow the operator to con-
trol the CPU. The CPU is controlled by the XRDY line 3, the SS (Single
Step) line 21, and the RUN line 71, a1l of which are produced from thse front

Panel Board. Refer to the front Panel Switches and Displays photograph and

the Overall Schematic Diagram.

RUN/STOP Functions (see Figure 6.)

The RUN/STOP switch, 517, controls the XRDY line through the RUN/STOP latch.

The RUN/STOP latch is actuelly two separate latches (RUN and STOP) that are
int;rconnected to produce the RUN/STOP iatch functions. The“RUN function is
initiated by settiﬁb the RUN/STOP switch to the RUN position. This gener-

etes a negative 1ooqs pulse (SET RUN) that is applied to D1 pins 4, 5, .and 6 3

and to B6 pin 2. The negative going edge of the pulse from D1 pin B triggers
) 4



SET RUN

C e e —— —— . .- - .

SET STOP

sTOP

DEBOUNCE SS

S L . L2, 1 RUN

C10
34
---:-’:) FIGHRE—6:——RUN/STBP—tatceh—Simplif tie e
\_\ % .

a 3 ms negative pulse from C5 pin 4 (DEBOUNCE S5). The low signal (SET RUN)
at B6 pin 2 causes B6 pin 3 to go higH and hold DB pin 4 high. DB pin 5 is
held high because RESET is high st this time. DB pin 3 is held high becauss
| B4 pin 4 (DEBOUNCE SS) is low, forcing B6 pin 6 to go high. BB pin 6 is low
and B6 pin 1 is held low, the RUN latch is now set and the low (SET RUN) in-
T T putsignal at pin 2 can be removec witholt affecting the latch. The-lIow at =~
D8 pin 6 cauges Cl0 pin.3 to be low. The low at B6 pin 8-(STOP) holds C10
* pin 2 low and this.allows C10 pin 1 (RUN) to go.high. The high from Cl0 pin
1 is inverted at B10 pin 2 (RUN) end applied to C6 pin 1. If the Front
Panel.ié not in.an Examine, Examine Next, or STEP function, the other three

inputs to C6 will be low and C6 pin 6 will go high. This signal is buffered

by B8 and produced st B8 pin 5 (XRDY, bus pin 3). The high on the XRDY line

vy

puts the CPU into & RUN operation. The DEBOUNCE SS signal at B6 pin 4 goes .

high after 3 ms delay but B6 pin S remains low, holding B6 pin 6 high. The
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RUN/STOP latch will remain set until the SET STOP or the RESET signal goes
]

low.

The STOP function is initiated by setting the RUN/STDP\switch, S17, to the
STOP positioﬁ. This gensrates a negative 100us pulse that is applied to D4
——-e—:ie—-.pin 13 and causes D4 pin 11 to go high. This high is applied to C6 pin 9.
_ ':-cs pin 10 is high (PSYNC), pin 12 is high (g2), and pin 13 (SM1, Machine
Cycle 1 - fetch cycle) is high. So C6 pin B goss low (SET STOP). This
‘signal causes B6 pin 8 (STOP) to‘go high and holds B6 pins S and 13 high

and Cl0 pin 2 high. B6 pin 11 gdégélow and holds B6 pin 10 low, setting the

I )

STOP latch. B6 pin 6 can nou géiiﬁw and cause DB pin 6 to Qo high and reset
the RUN latch. The high on DB pin 6 inhibi;ﬁ“ﬁhe RUN signal (Cl0 pin 1).
The RUN/STOP latch will remain in this stata!?SET RUN gjgna} is received at

B6 pin 2, and the RUN/STOP latch cycle starts over.

Examine Function >
.
"The Examine function is initiated by setting switch 522 (EXMN/ENXT) to the

EXMN position, gensrating a 100 ms negative-going pulse that is applied to
Cl pin 1 and Dl pin 12. The positive-going pulse at Dl pin B triggers a 3
ms pulse from C5 (a monostable flip-flop) on its negative transition. The

. 3 ms pulse removes the low (0) from the latch circuits and allows Cl pin 6
"fxtf"'"“io go louw (G); This 3 ms time delay removes eny switch boonce from the out- T
put signal. The low signal from Cl pin 6 is applied to D3 pin 2. BY pins

'3 9 and 10 are held high by the E'outputs of C7 pin; 2 and 6. The low output

of B9 pin 8 is applied to D3 pin 3, allowing the output pin 3 to go high.

The high output of C9 pin 12 holds'tﬂe output of D3 pin 4 low. The input

at D3 pin 12 causes the output (pin 13) to go low. This negative transi-

tion applied tb C7?7 pin 12 causes the J-K flip-flop to toggle, causing the Q

andfa outputs to change state (pin 3 is high and pin 2 is low). The two

J-K flip-flops are connected as a Two Bit Counter (four states). The change

6



in the outputs of the first flip—flopﬂhés no effect on the second flip-flop.

But the input to BY9 pin 10 is now low ?éd-the output of é9 pin B is high, ;.-.A -
causing pin 'l of D3 to go low and CS pin 12 to go low and hold pin 6 of D3

low. The high at C7 pin 3 (Q) is applied to C7 pin 9 and to D9 pins 5 and

10. The high at C?7 pin 6 is applied to DS pin 9 and to BY pin 9. The PDBIN

signal at €9 pin 6 goes high end is applied to D9 pin 11, causing D9 pin 8 ... —

to go low and C4 pin 10 to go high (JMP). This enables the JUMP instruction

-(CS HEX) to be applied to the bidirectional bus through J1 via the inverters

in B17 (pins 1, 9,711, and 13).

The PSYNC signai (76) is inverted at B7 pin 2, buffered by B8, and applised

to vafious circuits from BB-%in 3 as PSYNC. PSYNC is applied to D3 pin 5
and with pin 6 held low, the ﬁdtput'(bin 8) goes high. This pulse going

positive causes D3 pin 13 to go low anﬂltrigger the J-K flip-flop (C7) a

( -
N

~sBeond times This causes the output at pin 3 to go Jow and ‘&t Pin 2 t6 g6~

- “
high. The low going signal from pin 3 causes the second J-K flip-flop to

- change state, pin 5 goes high and pin 6 goes low. The change in the outputs

of the flip-flops causes D9 pin 8 to go high, inhibiting the JUMP instruc-

tion (C3 HEX). DB pins 2 and 3 are held high so the next PDBIN signal

ceuses DB pin 12 to go low and puts the GATE LD ADDRESS signal from CB pin
8 on AlS pins 1 and 1S and on Bl6 pin 15,—This asllows the esight low ad-
dreés bits (AP through A7) to be placed on the bidirectional bus by the
74367's. The 74367's are 3-stats.logic 6-bit noninverting buffers (see the

description of 3-state logic).

The sscond PSYNC pqlée causes C7 pin 12 to go low and change the output
states a third time, pin 3 goes high and pin 2 goes low. The second J-K

flip-flop does not change state, so pin 5 remains high and pin 6 remains

low. DB pin 12 goes high, inhibiting the GATE LO ADDRESS signal. D9 pins

‘3 and 5 are high and the next PDBIN pulse causes pin 6 to go low and the

7



GATE HI ADDRESS signel enables Al5 pin 1 and Bl16 pin 1. This allowsAthe

eight high addresses (AB_through R15) to be epplied to the bidirectio@al fg

bus.

The third PSYNC pulsse Fgain causes the trigger input of C7 (pin 12) to go

low end change the state of the outputs, pin 3 goes low and pin 2 goes high...

The change of state at pin 3 causes the second J-K flip-flop to change

state, pin 5 goes low and pin 6 goes high. Both J-K flip-flops are back to

m e

their original states. The GATE HI ADDRESS is inhibited when D9 pin 6 goes

high. . : - =

The Examine Function legic has provided the CPU with a JUMP instruction and
the-two address bytes (high and low) that the CPU expects after a JUMP in-

struction. The CPU is halted during the fetch routine for the addressed

memory byte. , ;;37 o

g,
.

Deposit Function

™

« .
The Deposit function is initiated by setting switch 521 (DEP/DNXT) to the

DEP (Deposit) position, gensrating a 100 ms negative-going pulse that is

~ applied to D1 pin 2 and to C3 pin 13. The positive-going pulse at D1 pin 8

triggers e 3 ms pulse from C5 pins 4 and 13 on its negative transition.

The 3 ms pulse removes any switch bounce from the output of the latches.

- The low et C3 pin- 8 is aspplisd to CB pin 1! &nd CB pin 2 is hsld highs:——— - —

-Therefore, the output of C8 (pin 3) goes low &nd triggers D2 (3-K flip-flop)

that has been reset by CS5 pin 13 returning to a low. D2 pin 3 is now high

and is applied to D4 pins 10 and 15. D2 pin 6 is set high by the last

PSYNC pulse and is applied to D4 pin 9. The output of D4 (pin 2) goes low
and triggers a 15 ms negative pulse from C5 pin 12. This pulse is applied

to B9 pin 2. Pin 1 of B9 is the PWR signal (Processor Write). The output

‘;....‘.LA

of this gate is ANDed with CB pin 4 (SOUT) to produce the MWRITE signal
(68). The PWAIT (27) signel at D4 pin 4 causes D4 pin 6 to go low. This

8



e : \

produces the GATE DATA signesl that is epplied to DB pin 11 and to C8 pin 10.

(J

Pin B8 of CB goes low, producing the GATE. LO ADDRESS signal to espply the

aight bits of date to the bidirectional bus. DB prevents the CPU from

— - - mrmt m——— e — s o —— i o ———- —

applying data on the bidirectional bus while the Front Panel is inserting
data. The inputs to D8 are as follows: pin 1 — GATE DATA, pin 10 — the

output of B9 pin 8 is low only during the time that both C7's flip-flops are ~ ~

reset, end pin 9 — low only when D2 pin 9 has been triggered and pin B8 is

high (this occurs dﬁ}iga either the Examine Next or Deposit Next Function).

The output of DB (pin 8) then goes high causing B7 pin 10 to go low, holding

both (21) and—(71),- SS and RUN, low.

. Examine Next Function

The Examine Next function is initiated by setting the EXMN/ENXT switch ?ng

to tte ENXT posiﬁibh. This produces & low at Cl pin B after e 3 ms delay

-~ aa_prauioualy_dascnibed*__lbis_lnm_is_applisdnio_CZ_pinulD_and—causés—a—high————————

\*\n‘-

from C2 pin 8. This High is invertsd b? B7 and appliéd to D2 pin 9. 1If .the
processor is halted, pin B of D2 will be high (ﬁﬁﬁ) and pin 6 will go low.
The signal from pin 6 is applied to D3 pin 9 and to C6 pin 4. D3 pin 10
goes low with the next PDBIN signal to produce a NO OP instruction (000 HEX)
to be applied to the bidirectionel bus and to gate out the *RDY signal from
_C6 pin 6. PSYNC resets DZVpin 6 to & high on the next pulse. This removes

the low on D3 pin 9 and removes the ND OP instruction from the bus.

-

Deposit Next Function

. .v"

The Deposit Next Function is initiated by setting the DNXT/DEP switch S21 to
the DNXT poeiﬁioq. After a 3 ms delay,‘a high is produced at pin 3 of C2
and & low at pin 6 of C2. The low st pin 2 is espplied to pin 9 of C2. This

signal follows the same path as the Examine Next Function previously describ-

/’\\ : ed, gensrating a NO OP instruction and gating out the XRDY signal. The high

~
.

. from pin 3 follows a different path and generates different signals. The

9



high is epplied to C2 pin 12 and pin 13 is set high on the PSYNC pulss,
causing pin 11 of C2 to go low. This low going pulse is DRed through CB and
-épplied to D2 pin 12. The low going.edge triggers the J-K flip-flop, if pin
1 (RUN) is high. This causes the output of D2 (pin 3) to go high. The sig- _
"nal at pin 3 is applied to D4 pins 5 and 10. The signal at pin 4 of D4 is

PWAIT and causes D4 pin 6 to go low, producing the GATE DATA signal. This

signgl is epplied to CB pin 10 to generate the GATE LO ADDRESS instruction
that enables Al6 and part of B16. The TGRTE DATA signal is also applied to
DB pin 11 to hold SS and RUN signals low.

When D2 pin 6 is high ;nd D2 pin 3 is high, D4 pin 2 goes low, triggering &
15 us negative pulse from C5 pin 12. This signal produces the MWRITE signal
when gated with PUR and SOUT signals as described in the Examine Next Func-
tion descriptioﬁ. The next PSYNC signal inhibits the NO OP instruction by

resetting D2 pin 10.

Step Function ~

The StaQ function is initiated by setting .the STEP/CMPR éwitch, 520, to the
STEP position. After a 3 ms‘delay, C3 pin 6 goes low, cauéing C4 pin 6 to

go low, if pin B (RUN) is high. The signal from pin 6 is STEP. This is ap-
plied to C6 pin 2 to produce the XRDY signal. The next PSYNC signal resets

C4 pin 6 to & high.

Set Compare Stop Function

The Set Compare Stop function is initiated by setting the STEP/CMPR switch,

~ 520, to the CMPR position. The switch closing préduces a negative going
pulse at C4 pin 12, that causes C4 ﬁin 3 to go high. This high is applied
to D4 pin 2. D4 pin 1 is high when D15 pin B goes lou, andiBlO pin 12 goes
high when ths prégrammad and selected addresses compare. Then pin 3 of D4
goegllow end is applied to D4 pin 12. D4 pin 11 goes high and is appliéd to
€6 pin 9. C6 pin 10 is PSYNC, pin 12 is §2 clock, and pin 13 is SM1 (Machine

10



o

Cycle 1 - fetch cycle). When all four signals are high; C6 pin B goes 1low,

producing the SET STOP signal, that is used to set the RUN/STOP latches to

STOP. Uhen thse latch is set to stop, the STOP signal from B6 pin 11 resets

C4 pin 3 to a low. -

Input/Output Port Functions

The upper eight switches (AB-A15) are used for the address of the 1/0 Port
functions. The upper switches are also used as sense switches. The inputs
to Cll are the eight upper addresses (AB-A1S or FF HEX), when &all eight are

Cl), pin 8 is low (ADDR=FF). This signal is applied to C9 pin S, inverted and

. available at pin B. The signal from pin B is applied to DS pin 13. It is

ANDed with SINP on pin 13 and with PDBIN on pin 1. UWhen all thres signals

are high, pin 12 goes low. Thié produces the SSWDSB signal (Status Word

Disable), (53), that is gated to praventvtiming problems on the bidirectional

-bus—f rom—the- CPU-and-the—Front—Panel -Board.—The-cthor-place-thet-this-signel — —
is applied is to CB pin 12. This signal gausee pin 8 to go low end produce

the Gate Hi Address signal. The Gate Hi Address signal eﬁable§ AlS5 and Bl6

bue drivers. This allows the upper address switches to be put on the bi-

directional bus without interference from the CPU. |

The signsl from Cl1l pin 8 (ADDR=FF) is applied to C1D pin 6 and is ANDed

with SOUT. Uhen both signals sre low, pin 4 goes high and BlD pin 8 goses

ilou. This signal holds C10 pin 9 low. C10 pin B goes low when PUR

(Processor Write) is low.. This causes pin 10 to go high and applies a high
to C15 pin 11 (Strobe). With the DISPLAY SELECTDé switch (S16) in the center
position, B9 gin 11 is low and holds C15 pin 13 high. When pin 13 is high,
the eight outputs of C15 ere enabled. The high at pin 11 latched in the datea
from the eight input lines. UWhenever the DISPLAY SELECTOR switch is in
either the up or down position; B9 pin 11 will be high, forcing C15 pin-l3
low, diaabling the eight outputs of C15.°

11
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When the DISPLAY SELECTOR switch_ie in tﬁe down position, Cl2 pin 1, D12 pins
1 and 15, and D11 pins 1 and 15 are enabled so the 16-bits of aadrgss are
displayed (AP-A15). UWhen the DISPLAY SELECTOR is in the center.position, B9
pin 11 is low.;nd C15 pin 12, D13 pin 15, and D10 pins 1 and 15 are enabled
so that B-bits of state and B-bits of 1/0 Port are displayed. When the |
DISPLAY SELECTOR is in the up Eosition, €12 pin 15, C16 pin 1, D13 pin 1,

and D14 pins 1 and 15 are enabled so that B-bits of data and B-bits of status

are displeyed.

Reset/Clear Functions:

The Reset/tlear functions are initiated by setting S18 to the desired posi-
tion. The RESET position forces the RESET line low (75), resetting C5, €7,
the RUN/STOP latch, and C15. The signal is aleo epplied to the CPU where it

resets the program counter to 0O 000 D00 OGO 000 000, the first memory address.

~ This is a quick way to get back to the first step of a program, if it begins

L
at the first memory address. The CLEAR position produces the sams effect as

the RESET position, with the extra function that it will clear all the ex-
ternal input and output devices. UWhenever the switch (s18) is set to RESET,
a CLEAR signal is produced because of the diode (CR1) connecting the RESET

line to the CLEAR line.

— .
Protect/Protect Ffunctions

The Protect/Protect functions are initiated by setting 'S19 to either desired
position. In the PROTECT position, when RUN is high, the PROTECT line (70)

is eset high; this signel is applied to the memory protection circuits and

prevents any change in the contents of memory. When the switch is set to

the PROTECT position, when RUN is high, the PROTECT line (20) is set high;
this will disable the memory protection circuits and allow the memory con-

tents to be changed.

12
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ASSEMBLY INSTRUCTIONS

MOS IC Handling Precautions for C15 (8212)

The MOS IC in this kit requires special handling precautions. To éreuent
demage to the,MOS IC, read and folldw the precautions listéa‘balow:

1. Keep all equipment at thé same potential as the PC board, work sur-
face, and the IC itself. This is accomplished by continuous physical
contact with the work surfacs, PC board, stc.

2. ‘Always touch the metal container first, before touching ﬁhe IC it-
self.

3. Handle the IC by the front and rear edge;: not by the pins on eiﬁhef
sids. | -

4., If the'IC is to be transferred from ons container into another, touch

the metal containers together before transferring the IC.

5. Touch the PC board before inserting the IC into the board br its

socket and meintain contact until tﬁe IC is installed.
6. Never touch anything to the IC ;;at has not been handled by you first.
7. Wear cotton clothing, if possible, to reduce stastic charges, rather
than wool or synthetic fabric.

8. Avoid placing ths IC near piastic, as dry air, moving over the plas-

tic, can develop high static charges.

" Assembly Hints

. Soldering —'dnly resin-core solder should be used. Use a fine soldering tip

and a low-uwattage element, approximately 15 to 25 watts. Keep the tip clean
and well tinned. Cleen the tip on & damp sponge. Apply heat to the joint
to be soldesred, then apply solder to the joint, not to the tip. Remove heat
from the joint, being careful not to disturb the solder joint. DO NOT apply
heat for a long period of time. This could damage or destroy some of the

components (MOS IC's, transistors, diodes, etc.) or 1ift traces or pads. A

good solder joint appears smooth and shiny. Too much heat or moving the

13



solder joint before it cools complestely creates a duli, rough finish on the
joint. This is referred to as a "cold solder" joint. It can cause many
problems that are very difficult to find. If you wish to install sockets

for all cof the IC's, they are available at the nearest BYTE SHOP.

tomgonent Placement — For a professional appearance, align all the color

coding bands in the same direction (left or down). This will make finding
& componsnt value much easier once the board is assembled. Clip off all

~ excess leads protruding from the board after soldering.

Board Assembly

Combaré the received parts in‘the kit with the parts list before starting
the aésambly. Wash the boerd in warm water and deterg&nt with a soft brush;
this will reﬁova any oil, dirﬁ, etc. that may have accumulatéd oéithe board.
Rinse the board with warm water and then rinse it with alcohol or a8 similar
solv;nt to remove the waeter and detergent.
ﬁount the cleaned pc board, component s;de up (pins 1 and 50 will b; visible
on the 100-pin connector) on top of several layers of cardboard. This
allows the component's leads to penstrate gge cardboard and hold the com-
'pqnents in place. Follow the figures in the Assembly Section for the proper
sequence of installing the components.
1. 1Instell resistors per Photo 1.
2. .Install diode and all capacitors per Photo 2.
3. 1Instell and solder requlator, heat sink,~sockets and IC's per Photo _
3. Additiénal sockets may be obtained from your nearest B*TE SHOP.
Stop the assembly at this point and ch;ck for shorts and solder bridges
around the IC sockets, voltage regulators, and the 100-pin -connector. Uash
. off the solder flux with alcohol or & similar solvent to get a clsa£ view.

When the board is clean, take an ochmmster and check for shorts betwsen each

-of the pins 1 through 100, then check the pin pairs for shorts (pins 1 and
14



- 51, and SO and 100 should be connected togsther). Check /or shorts between
(:) pine 1/51 (+8 vdc) end pins 50/100 (ground). Then check for shorts between
the +5 vdc line (Q1, pin 3) and ground.  Complete the kit assembly by refer-

ring to Photos 4 and S.

Board Cleaning

After completing ell the soldering, scrub the trace side of the board with
alcohol or & similar solvent and & stiff brush. Carefully wash the component
gide with alcohol and sllow the board to dry. After washing-and drying, in-
speét both sides of thé'board under a strong light for solder splashes, ‘
bridges, etc. Remove any par£icles that may be lodged between the traces.

The board is now ready for checkout and use.

wl
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220 ohm R29; R34-R49; 1K R1-R16, R17, R18, R32, R2l,

R23, R24, R26, R27,:.R31, R25, R28, R20, R19, R50, R22; 47K R33; 100K R30;

270 K RS51.

Install all resistors,
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Install diode CR1 (note polarity).
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c4, C7-Cl8.

ol Uf, c3,
c2 (tantalum) (observe polarity).

Install capacitors
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PHOTO 3 Install and solder regulator heat sink, sockets and IC's (note pin 1 designa-
tion). Refer to parts list for IC type. Additional sockets may be purchased
at the BYTE SHOP.

Check for shorts as indicated on pages 14 and 15.
) , If optional front panel was purchased, follow assembly instructions presented

on photos 4 and 5. Otherwise, go to photo 6.
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he top of the board. . -ON)
flat side) toward t - 516 (ON-OFF ’
PHOTO 4 Insert LED;.: ga:h::: tégecéllara on front panel: S0-S15 (ON-ON), -
Install switches ar
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Note: When mounting switches to front panel, place back nut on third thread
from bottom, install washer, insert switch in hole, and install nut on front
panel side. Align switches carefully and tighten nut so switchas do not
rotate easily. S

Carefully mount board to the front.panel. Solder all switches in placs.
Push LED's into collars using a pencil or other narrow object, then solder
in place.
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50-515 (ON-ON), 516 (ON-OFF-ON), S17

S

Insert and solder LEDs cathode side (flat side) at the top of the board.

Install and solder switches:

(MOMENTARY) .

" PHOTO 6
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OPERATING INSTRUCTIONS

Power Up Instructions

- .

Remove all othér boards from the system. Insert the BYT-é Front Panel Board
into its connector with the system power off. Turn on the system power and
measure the voltage at Q1 pin 3 (45 vdc). - Check the voltage at C15 pin 24
(+5 vdc). Check ssveral other Ic;s for the proper voltages, as a confidence-
builder. If all the voltages check out, turn off the system powsr and insert
all the other boards into the system. Apply powér to the system. If‘any

problems arise, contact your nearsst BYTE SHOP for assistance.

Checkout Instructions

Refer to the Front Panel photo and stete and status description, pg. 24 and 25.
Reset — Set Reset/Clear switch to RESET position. Set Display Selector switch

to down position. Address indication should be all.indicators off.

Deposit — Set Display Selector to up poa;Zion. Data indication (Dﬁ-D?) will
be whatever instruction heppens to be in address location zero.” Set data
switches (SP-57) for the hexadecimal value (21) in the test program of Table
1. Set the DEP/DNXT switch to the DEP position. Data indicators (DP-7)
yill now display the same information as the data switches. Set the data
“switches (SP-S7) for the next hexadecimal value (FF) and set the DEP/DNXT
.switch to the DNXT position. Place the,Displéy Selector switch down and

check the address indicetors (Af-A15). For AP on condition (this indicates

you stepped from location zero to location one, and you have deposited in-

structions sequentially), place the Dlsplay Selector in the Qp position and
continue putting the hexadecimal values of the test program in the data
switches (SP-S7) followed by & DNXT. (CAUTION: 1If the date indicators

(Dg-D7) are not changing to the same value as the data suitches, your

Memory Board may be misaddressed or protected. To unprotect the board,

22
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plece the PROT/PROT switch in the PROT position.) UWher the entire test pro-

-

yram Eas bsen deposited into memory, place tha Display Selector down and the
Address indicators should have the valus 002E Hexidecimal. 1If this is not so,

you have erred when depositing the program into memory.

Examinc — Place the Display Selector to the up position and put the Reset/

Clear switch to the RESET position. The data indicators (DP-D7) should dis-
play the contents of location zero (21 in test program). Put the EXNN/ENXT
sﬁitch to the ENXT position and the data indicators should display the con-
tents of location one (FF in test program).- Continue depressing the ENXT

switch.and-checking the display indicators for the proper value in the test
program. If the contents of memory agree with the program listing in Table

l., you may procsed.

Run = Place all switches Sg-S15 down. Depress RESET switch, then depress

RUN switch. If the Display Selector is inhthé up position, all the datea in-
dicators will appear on, as well as the appropriate CPU status. Put the Dis-
play Selector in the center position 86d the Output Port indicator (Pg-P7)
will be turning on and off P7P6P1P0 then p2p3R4p5' The apﬁfopriate Nachine
State indicators will be on. Put thc Display Selector down and the Addégss
indicators will be flashing in an incremental fashion. you may now test
STEP on fompare by putting an address value in S@-515 and depress CMPR. The
Aﬂ—AlS indicato;,should be the same value as Sp-S15. Depregsing STEP will

single step you through locations in memory. If you encounter problems with

this test program, contact your BYTE SHOP.

23
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PHOTO 7 Assembled front panel and board.
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. STATUS AND STATE DESCRIPTION

MEMR = MEMORY READ OP
5 INP = I/0 INPUT OP
T ML = FETCH CYCLE OF FIRST BYTE OF INSTRUCTION
A OUT = I/0 OUTPUT OP
T HLTA = CPU HALT CONDITION (REQUIRES INTERRUPT OR RESET TO START)
U STACK = STACK OPERATION
S W0 = WRITE MEMORY OR I/0 OUTPUT

INTA = INTERRUPT ACKNOWLEDGE
: PROT = ADDRESSED MEMORY IS PROTECTED
S MWR = MEMORY WRITE SIGNAL
T UR = CPU WRITE SIGNAL TO I/D OR MEMORY
A DBIN = CPU DATA BUS GATED INBOUND (TO CPU)
T INTE = INTERRUPT IS ENABLED
E HLDA = CPU ACKNCWLEDGEMENT OF HOLD SIGNAL

= CPU IS WAIT STATE

- WTE

MEMORY ADDRESS DESCRIPTION (All Address Bits On = 65,536)

BIT: R0 Al A2 A3 A4 AS A6 A7 AB A9 AlD All Al2 Al13 Al4 AlS
LOCATION: 1 2 4 B8 16 32 64 128 256 512 1024 2048 4096 8192 16384 32768

INPUT PORT

Senses switches 58-515 on input instruction with FF address.
OUTPUT PORT

Displays output data in LED's PP-P7 on output instruction with FF address.
CPU DATA BUS

- Displays B80BD data bus in LED's DP-D7 for each instruction.

-
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TABLE 1.

Test Program Listing

LOCATION | DATA | INSTRUCTION LOCATION | DATA | INSTRUCTION
00 21 LX1 HeFF 18 7c | MOV AeH
0l . FF
02 FF 19 EE XRi FF
1A FF - -
03 23 | INXH 18 | c2 | 3nz-0003
D4 46 MOV B «M 1c 03
05 7 | MOV AelL 10 oo
06 e | XRi FF if. gg MVi A--3C
07 FF A i
08 c2 | anz-o0003 gg ?ﬁ OUT-»I0FF
09 03
DA 0D 22 0o NOP
23 00
0B 7C | MOV A+-H 24 00
gg .Ef. XRi FF 25 DB IN&IOFF
26 FF
OE c2 INZ D018 27 £6 A
oF 18 28 01
10 00
11 - Wi AeC3 29 c2 INZ—0025
12 c3 2R 25
2B 00
ﬁ ?? OUT —IOFF -2¢ °| c3 | Jmp-0003
20 03 -
15 o0 | noP s 2 0o
16 00
17 0o -
HEXADECIMAL EXAMPLE
Data Switches
Date S, S, Sc S, S5 5, S, Sy
00=0 0D 0 0O OO O O )
01=0 0 0 0O OO O 1
02=0 0 0 0 0 0 1 O NOTE: Color caps have been
03=0 0 0 0 0 0 11 included in the kit to color
046=0 0 0 0 O 1 0 O code the switches either in
05=0 0 0 0 0O 1 0 1 an octal or hexadecimal for-
06 =0 0 0 0 0 1 1 0 mat.
07=0 0 0 0 0D 1 1 1.
08=0 0 0 0 1 0 O O OCTAL =15656 1555453 1525159
09=0 0 0 0 1 0 O 1 ;
DA=0D 0 0 0 1 0 1 O XX|000 XXX
0B=0D 0 D O 1 0 1 1
O0C=0 0 0 0 1 1 0 O HEX =!s.5.5.5,/5.5.5.5
=00001101 7654132710
CE=0 0 0 0 1 1.1 0 XXXX|oooo
OF=0 00 0 1 1 1 1
10=0 0 0 1 0 O O O
eeeB8tCevee
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BYT-8 FRONT PANEL BOARD Tl

Parts List

PART NUMBER QTY PART DESCRIPTION

00011-005
00011-002
00015-007
00025-002
00027-001

' 00033-001
00045-002
00045-003
00D45-004
00045-005
00045-006

.00045-009
00045-019
00045-017
D0045-016
00045-020
00045-021
00045-014
00D45-015
00D48-001
00069-003
pOD6S-004
00069-005
00076-001
00085-001
00DB5-004
000E5-010
00085-009
00085-011
00145-001

. DD153-001

00184-002

00184-004

10001-011

61112-002

ot o o S e o e S A RO REWEBENHENDNHOOLO

14

()}

=~

\

HBKHKHKMNN

[

~

.1 ufd, 15 v, ceramic capacitor, C3, C4, C7-Cl8

.001 ufd,

25 v, ceramic capacitor, C5 & C6

33 ufd, 25 v, dipped tantalum capacitor, Cl & C2
Diode, silicon, 1N914, CR1l
Heat sink, 1.2" x 1", Q1 ~
+5 v reguletor, 7805C, Q1
I1C, 74LSO2N, Bl14, Cl0, Cl13, D3
74L5367N, Al15, Al6, B8, B16, Cl2, C16, D10-D14
?4LS00N, B6, B9, C1, C2, C3, D4
.741.504N, B7, Bl0O, CS '
74LS30N, Cll, D1, D15 ' o
82120, Cl5 -
7405N, Bl17 & C17
74L508N, CB

7410N, DB & D9
7486N, Bl1-B13, B1S
7420N ce . °

~res

74L5107N, Cé, c7 Q‘DZ
74L5123N, CS
Hex nut, 4-40
Toggle switch, ON-ON, 50-515
Toggle switch, (ON)-DFF-(ON), S17-522, (NOMENTARY)
Toggle switch, ON-OFF-ON, S16
Internal lock washer, #4

'Resistor,

Resistor,
Rgsistor,
Resistor,
Resistor,

Connector
Connector

270K ohm, 1/4 w, 5%, R51 (red, vlt, yel)

47K ohm, 1/4 w, 5%, R33 (yel, vlt, org)

100K ohm, 1/4 w, S%, R30 (brwn, blk,.yel)
LED, LEDPB-LED16
BHMS, 4-40 x 3/8

socket, 16’ pin, J1
socket, 24 pin, C15 <

PCB, C1000-1011 Assembly, Rev. -B
Front panel (optional) -

-

ReV. 0
6/77
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