BYTE FRONT PANEL BNARD

FUNCTIONAL OESCRIPTION

oyl

incorporated

-The Byte front Panel Board provides a unique hardwarse breakpoint or stop on

compare of address switch function for the. opsrator with control of the

BYT-8 computer ‘(or any similar 5-100 system).

See Figure 1. below. The

Front Panel Board provides buffering for all the front panel switches and

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

The CPU control circuits are located on this board. The board also provides -
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FIGURE 1, BYT-8 Front Panel Board Simplified Block Diagrém
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salectively display-lﬁ—bits (two B-bit bytes) of Machina\Address, one byte %Tjw;:iéj
\ne State and one

of CPU Status and one byte of CPU Data, one byte of Machl

byte of I/O port Data, protect or not protect the contenl.s of memory (if a f‘g;

RAM card is used), examine and/or modify the contsnts of memory, set or re-
y .
‘set the RUN latch, singls 1nqtruct10n step, stop on any UP code Address

i

Compare, and Input Port can sense elght switches (front panel), resst front

panel and CPUt or reset entire system except the CPU.

k

i
Before going into a detailed thsory of operation, severaﬁ basic circuits
L
will be covered: the Latch, Exclusive OR Gatss, DOT-OR o% Wired-OR Gates,

THEORY OF OPERATION

and 3-State Llogic. | ' \ . .

Latch Circuit Description (see Figure 2.)

m¢@mmmmmﬁﬁxuwmmjmm1@mmm’ e

SET: SET RUN goes low (O), causingvpins&S-and 4 to go high (1). If pins 5

and 6 are high (l), then pin 7 can go-low (0) and hold pin 2 low (0) Now

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

RESET: 1If sither 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 (D) and hold pin 4
- low (0)._ The latch is now in the resat condition (pin 3 is low and pin 7

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

(o).

o ET RU
SET RUN qUN
RESET —2 7 RUN - T .
SET sTOP —8 ii
FIGURE 2. Latch Circuit Diagram o

2




Exclusive OR Gate Symbol and Truth Tablak(sse Figu§e 3.) -

- .

The inputs to the Exclusive OR Gate can not be the|same or the output will

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

TRUTH TABLE

Inﬂut Output
A A'B
¢ alo 0 ‘
1'|o 1 )
ola 1 A+B=2C
1)1 0

FIGURE 3. Exclusive OR Gate

|

3_State Logic Descriptions (ses Figure 4.) g

1]

The 3-State logic family contains an inhibit gate in the ocutput line that
, : i ' —

must be enablsd bafore the output can be set to a high or a lou: If the in-

tion caen be used to an advantags when sevaral open collector gatss are to bs.
; Q used with a common pull-up resistor and sach gate is esnabled at a different

time. , ' A TRUTH TABLES

NOR AND

HFORKMOOO|D
O~rRrOoOoO|O
e e = OO | M
ODDDOXXM|O
HFOKRMOO|>
O+HOrR~DO |
b e b O O | O
DOOODKMO|Mm
DOORXXO0O|Oo

OO KROO|>™

X = OPEN

FIGURE 4. 3-State lLogic SYmbols and Truth Tables

DOT-0R or Wired-OR Configquration (ses Figure 5.)

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

(i combination of bothvgatss. NOR gate A is enabled when Pl goes high,. thus




goses high, P1 1is low and pJ 1s high, Lh8 OUHL SIGHgS dpppets @b Pt =
Likeuise, whon #3 goos lou and 1 and 2 arel lou, F“JP“?P”E signal sppuarse T
at pin 9. ‘The enabling input can 58 either a high‘or a low, depending on

the logic elemgnt being used. If two of the gates should bé'enabled at the o
same time, it would be diffic@lt to determine which input was causing the

output. This could present some problems. Therefore, make surs tnat orne and;

only ons gate is enabled at a time whoen using'this.typa of circuit. fzz
‘ +5 V .

FIGURE 5. DOT-OR or Wired=OR Configuration
Genaral . v | o ' A f‘% }
The six Front Pansl function switches (517-522) sllow the .oparator to con-
trol the CPU. The CPU is controlled by the xRév line 3, the SS (Single
Step) line 21, and ths RUN line.7l, all of which are produced from the Front -

_Panel Board. Refer to the front Pansl Sw.i_.t._c_hesﬂéod.Q.iS.Ple!vé photograph and

ths Overall Schématic Diagram.

L

RUN/STOP Functions (see Figure 6.)

The RUN/STOP swltch S17, controls the, XRDY. llne through the RUN/STOP -latch.
The RUN/STOP latch is actually two saparate 1atches (RUN and STOP) that are
interconnected to produce the RUN/STOP latch functions. The RUN function is

initiated by setting tha RUN/STOP switch to the RUN position. This gsner-

-
- ~

ates a negative 100us pulsse (SET RUN) that is_applied to D1 pins 4, 5,.and 6 .j

and to B6 pin 2. The negative going edge of the pulse from Dl pin 8 triggers . ‘ "s
4 - N
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FIGURE—6r—~RUN%STOP—ba%ph~5imp}iﬁiad—Sehematic
* . - .
a 3 ms negative pulse from C5 pin 4 (DEBOUNCE SS). The low signal (SET RUN)

at B6 pin 2 causes Bb6 pin 3 to go high and h¢ld 08 pin 4 high. D8 pin 5 is
held high because RESET is high ét this time. DB.pin 3 is helé high because
B4 pin 4 (DEBOUNCE SS) is low, forcing B6 pin 6 to go high. B8 pin 6 is low
and B6 piﬁ 1 is held low, £hp RUN iétch is now set and the low (EE?—EUE) in-
put signal &t pin 2 can bs removed without affecting £ha latch.  The louw at
DB pin 6 causes C10 pin 3 to be low. 'The‘law at B6 pin B (STOP) holds ClD
pin 2 low and this éllows c10 pin 13(RUN) ts go high. The high from C10 pin
1is inyerﬁed at B10 pin 2 (RUN) end-applied to C6 pin 1. If the Front:
Panel is not in an Examine, Exémine‘Nexﬁ, of'sféﬁifunption, the other thres

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

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

puts the CPU into a RUN 6peration. The DEBOUNCE SS signal at B6 bin-d goss"

high after 3 ms delay but B6 pin 5 remains low, holding B6 pin 6 high. The
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RUT/STOP latch willild Temaln 88L ultll LHE oI 1. J1ur Wi i aiesesr =oem= 97— >=

. P |

lod. | - R . . S St
th sT0p function is initiated by setting the RUN/STOP switch, 517, to the
STOP ﬁosition. This gsnerates a negétivé iDDus pulse that is applied to D4 ——
pi& 13 and causes D4 pin 11 to go high. This,high is app;ied to C6 pin 9.
C6 pin 10 is high (PSYNC), bin lZéis high (ﬁ2§, and pin 13 (SMl, Machine
Cycle 1 - fetch cycle) is high. . éo €6 pin B goes low (SET STOP). This
signal causes B6 pin 8 (5TOP) to go high and holds B6 pins 5 and 13 high

énd C10 pin 2 high. B6 pin 11 goss low and holds B6 pin lDAlow, settfﬁg‘fhe

!

ST%P latch. 86 pin 6 can now go low and cause DB pin 6 to go High and reset
thsERUN’latch. Thavhigh on DBrpinAG inhibiﬁs the RUN signal (Cl0 pin l);

The RUN/SfOP i;ﬁch willvrémain in this state, SET RUN signal is received at

B6 pin 2, and the RUN/STOP latch cycls starts. over. ;:%&

R

Examine function

. T8 .
The Examine function is initiated by setting switch S22 (EXMN/ENXT) to the

ﬁ;)
|

EXMN position, genersting a 100 ms negative-going pulse that is applied to
€l pin 1 end Dl.pin 12, The'ﬁositiVé-gding pulse at Dl pin 8 ﬁriggers a3
ms lese from C5 (a monostable flip-flop) on its negative transition;- The
3 ms pulss removes ths low (0) fFom the latch circuits and allows Cl1 pin 6
toc g low {G}. This 3 ms time delay remcves ény switch bounce from the out-
put signal. The low signal from Cl pin é is applied\ﬁo b3 pin 2. B9 pins -
9 and 10 are held high bg the Q outputs of C7 pins 2 and 6. The low qutéut
;of B9 pin 8 is applied tovDS pin 3, allpming~£heruﬁpuﬁ pin 3 to go high.
The high output of C9 pin 12 holds the<ogtput of .03 pin 4 low. The input

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

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

and Q outputs to change state (pin 3 is high and pin 2 is low). The two . :3)
J-K flip-flops ere connascted as & Two Bit Counter (four states). The change ﬂq%.
6




in the OULpULS OT ThB Tirst r‘l;p-flop has no effect on the second flip-flop.,
But the input to B9 pin 10 is now low and ths output of. B9 pin B is hiéﬁ,
causiﬁg pin 1 of D3 to.go low and ¢9 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 té D9 pins 5 and’
10. The high at C7 p1n 6 is applied to 09 pin 9 and to 89 pin 9. The POBIN
signal at €9 pin & goes high and is epplied to D9 pln 11, cauveing D9 pin 8

to go low and CA pln 10 to go high (JMP) This snables the JuMP instruction

(C3 HEX) to be applled to the bidirectional bus through J1 via the inverters

in B17 (pins 1, 9, 11, and 13).

The PSYNC signal (76) is inverted at B7 pin 2, buffered by BB, and applisd

to various circuits from B8 pin 3 as PSYNC. PSYNC is applied to D3 pin 5
and with pin 6 hsld low, the output (pin 8) goes high. This.pulse going

positive causes D3 pin 13 to go low and trigger_tﬁe J-K flib—flop‘(c7)‘§”

:~_§§Ebﬁd‘timé?—_Tﬁié"ééﬁééé_tﬁﬁ*aﬁfﬁﬁf_af“ﬁiﬁ“?"fﬁ"@o Iow and at pin Z to go

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

| g changs 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) D8 pins 2 end 3 are held high so the next PDBIN signal

causes DB pin 12 to go low and puts the GATE LO RDDRESS signal from C8 pin

8 Gn Al6 pins 1 and 15 and on Bl5 pin 15, This sllows the sight loy ad- --

- dress bits (Aﬂ through A7) to bs placed on the bidirectional bus by the

74367's. The 74367's are 3-state logic 6-bit noninverting buffers (see tha
description of 3-stats logic).
The second PSYNC pulse ceuses C7 pin 12 to go lou:énd change the output

states a third time, pin 3 goes high and pin 2 goes low. Thse sscond 3-K

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

low. D8 pin 12 goes high, inhibiting the GATE LO ADDRESS signal. D9 pins

Q'Q end S ars high and ths next PDBIN pulse causes pin 6 to go low and the




T T N S T T o rTmrro s T e Mt 4 183w MaaAVWWGCG  WiiwW

" I

eight high add’esses (A¥ through R15) to be applied to ths bidirectional =

bus.

The third PSYNC pulse again causes the trigger input of €7 (pin 12) to go

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

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

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

_their original étates. The GATE HI ADDRESS is inhibited when D9 pin 6 goes

high.

The Examine Function logic 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 byta.

"Deposit Function’
— '« - _
The Deposit function is initiated by setting switch 521 (DEP/DNXT) to the

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

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

triggers & 3 ms pulss from C5 pins 4 and 13 on its negative transition.

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

Tha low at C3

Jout

in 8 is spplisd to C8 pin 1 &nd €8 pin 2 is hald high.

T

‘Therefore, the output of C8 (pin 3) goes low and triggers D2 (3-K flip~flop) -

that has besen reset by C5 pin 13 returning to a low. QZ pin 3 is now high
‘and is spplied to D4 pins 10 and 15. Dprin 6 is set high by the last
PSYNC pulse and is applied to D4 pin 9, ThevoutpdtvoF'DA (pin 2).goes low
and triggers a 15 ms negative pulse from C5 pin‘'12. This pulse is applied
to B9 pin 2. Pin i of B9 is the PWR signal (Proéessor Wrife). The output
of this gate is ANDed with €8 pin 4 (S0UT) to produce the MURITE signal
(68). The PWAIT (27) signal at D4 pin 4 ceuses D4 pin 6 to go low. This

- 8
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Pin 8 ot L8 goses low, producing the GATE LO ADﬁﬁEgg'signal to apply the
eigat bits of data to the bidirsctional bus. D8 prauents the CPU from
applying data on thse bidirsctionai bus-whilg the Front Panel is inserting
data. The inputs to D8 are as follows: pin l_—-EK?E—EE?K; pin 10 — the
output of B9 pin B is low only during ths tims that both C7's fllp-flops are
reset, and pin 8 — low only whsn 02 pin 9 has bsen trlggsred andkpln 8 is
high (this occurs during either the Examins Next or Deposit Next Function).
The output of D8 (pin 8) then goes high causing B87 pin 10 to go low, holdin§

both (21) and (71), SS and RUN, louw.

Examine Next Fumction

The Examine Next function is initieted by setting the EXMN/ENXT switch §22

to tte ENXT position. This produces a low at Cl pin 8 after a 3 ms delay

as_previously describedL,“ThistiDmfis_appliad_tomcz.pinmlD.and-,euses-a high_ ..o

from C2 pin 8. This high is iﬁverted b? B7 and applied to D2 pin 9. If the
brocessor is halted, pin 8 of D2 will be_high,(ﬁﬁﬁ) and pin 6 will go low.
The signal from pin 6 is applisd to .D3 pin 9 and to C6 pin 4. D3 pin lO
goas low with the next POBIN signal to produce a NO OP instruction (ooo HEX)

to be applied to the bidirectional bus and to gate out the XRDY signal-~from

- C6 pin 6. PSYNC resets D2 pin 6 to a high on the next pulse. This rsmoves

thes low on 03 pin 9 and removss the NO GP instruction from the bus.

Deposit Next FUnction

The Daposit Next Function is initiated by setting the DNXT/DEP switch $21 to

the DNXT position. After a 3 ms delsy, a high is produced at pin 3 of C2

‘and & low at pin 6 of C2. The low et pin 2 is applied 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 signels. The

9



causing pin 11 of C2 to go low. This low going pu se is O%fd through c8 and e :
spplied to D2 pin 12 The low 901ng edge trlgger the J-K Flip—flop, if pin
1 (RUN) 1is high. This causes tha output of D2 (pin 3) to go high. The sig- ! !Q‘

nal at pin 3 is epplied to D4 pins 5 and 10. The signal at pin 4 of D4 is

PWAIT and ceuses D4 pin 6 to go low, producing the GATE DATA signzl, This

b

signal is epplied to C8 pin 10 to generate the GATE L0 ADDRESS instruction
that enables Al6 and part of Bl6. The GATE DATA signal is also_applied to
D8 pin 11 to hold S5 and RUN signals low.

When D2 pin 6 is high and D2 pin SIis high, D4 pin 2 goes low, triggering a
15 us negative bulse from CS pin 12. \This signal produces the MWRITE signal
when gated with PWR and SOUT signals as described in the Examine Next Func;
tion description. The next PSYNC signal inhibits ths ﬁO op instrﬁction by

resettlng 02 pln lO

- T T T T e e e e em

Stsp fFunction ~
The Step function is initiated by setting the STEP/CMPR switch, 520, to the ’“5

STEP position. Aftsr a 3 ms delay, C3 pin 6 goes low, causing C4 pin 6 to

go low, if pin 8 (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 a high.

Set _Compars Stop Function

The Set Compare Stop funcfion is initiated by ae£ting the QTER/CNPR switch,

$20, to the CMPR position. The switch c1031ng produces a nsgative 901ng

| pulse at C4 pin 12, that causes C4 pin 3 to go high This high is applised

to D4 pin 2, D4 pin 1 is high when D15 pin 8 goes low, and B1O pin 12 goes

high when the programmed and selected addresses compare. Then pin 3 of 04

9oes low and is spplisd to D4 pin 12, D4 pin 11 goes hlgh and is applied to : :E) !
‘15

C6 pin 9. 6 pin 10 is PSYNC, pin 12 is #2 clock, and pin 13 is sMm1 (Machine

10
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“produting the SET STOP aignal, Hhat is used to set the RUN/STOP latches to

STOP. Uhen the latch is set to stop, the ETEE signal from B6 pin 11 resets
JQF\CQ pin 3 to a louw.

Input/Output Port Functions

The upper;eighﬁ switches (AB-A15) are used for the addrgsé of the 1/0 Pﬁrt
functions, The uppér switchss are also used as sanse??@itches. The inputs
to C11 ars the &ight uppsr addressss-(AB—AIS or FF HEX), when all eight are
'C1} pin 8 is low (RDDR=FF). This signal is appl;éd to C9 pin 9, inverted and
available at pin 8. The signal from pin B8 is epplied to b9 pin 13. It is
ANDed with SINP on pin 13 and with PDBIN on pin 1. When ell thres signals
are high, pin 12 goss low. This produces ths SSWUDSB signal (Stgtus-uord
Disable), (53), that is gated to prevent timing problems on the bidirectional

‘= -bus from the CPU-and-ths-Froni-Pansl Board. The cther: place that. this signal

Q‘ . .
causes pin B to go low and produce

is epplied is to CB8 piﬁ 12. This signal
gp\the Gete Hi Addrsss signel. Ths Gaté Hi Address signal enables Al5 and Bl6
| bus drivers. This allows the upper address switches to be put on the bi-
directional bus without i;terference frém the CPU.
The signai from €11 pin 8 (ADDR=FF) is epplied to C10 pin 6 and is ANDad
with SOUT. When both signals ére low, pin 4 goss high and B10 pin B goss
low. This signsl holds C10 pin 9 low. €10 pin 8 goes low when PUR. |
(Processor Write) is low.: This csuses pin 10 to go high and applies a high
to C15 pin 11 (Strobe). UWith the DISPLAY SELECTOR switch (516) in the center
position, B9 pin 11 is louw and holds cié piﬁ iS high. When pin 13 is high,
ths eight outputs of C15 arelanabled..vThe high at pin 11 latched in the data
from the eight input lines. UWhenever ths DISﬁLAY SELECTOR switch is in
either the up or douwn poéition, B9 pin 11 will be high, forcing C15 pin-l3

low, disabling the eight outputs of C1S.

gp\ ' ) ' ' 11
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1 and 15, and bll pins 1 and 15 are enabled so the 16-bits of address are . .
displayed (Ag-A1S). When the DISPLAY SELECTOR is in the center position, BB

pin 11 is low ;nd Cl15 pin 12, D13 pin 15, and D10 pins lyana 15 are enabled -~
go that B-bits of stats and 8-bits of 1/0 Port are displayed. UWhen the

DISPLAY SELECTOR is in the up position, Cl12 pin 15, C16~pin %, D13 pin 1,

and D14 pins 1 and 15 are snabled éo that B-bits of data and 8-bits of status

a

are displayed.-

Reset/Clear functions

The Reset/Clear functions are initiated by setting S18 to the desired posi-
tion. The RESET position forces the RESET line low (75), resetting Cs, C7,
the RUN/STOP latch, and C15.  The signal is elsc applied to the CPU where it

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

. [

This is a quick way to get back to the first step of a program, if it begins
: ~
at the first memory address. The CLEAR position produces the same effect as

the RESET position, with”the extra function that it will clear 8ll the ex- - A!!
ternal inbut’and output devices. UWhenever the switch (S18) is set to RESET,
a CLEAR signal is produced because of ths diods (CR1) cbnnecting the RESET

line to the CLEAR linse.

protscg/EFEEEEE Functions

The Protect/Protect functions are initiated by setting 519 to either desi“red
position. In the PRDTECTEposition, when RUN is high, the PROTECT linse (70)
is sst high; this signsl is aﬁpliad to,the‘m;mory protection circuits and
pravents ‘any change in the contents of ﬁembry; Uhen 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 ellow the memory con- P

tents to be changed.

. ' 12 | : ‘ “




The MOS IC in this kit regquires spscial handling precautlons. To prevent
damaga to the MOS IC, read and follow the precautions listed below.

l. Keep all equipment at the same potantial as the PC board cwork sur-
facs, and the IC 1§self. This is accomplished by continuous physicai
contact with ths uérk surfaca, PC board, stc.

2. Always touch the metal container first, before touching the IC it-
éeifﬁ

3. Handle the IC by_the front and rear edges, not by the pins on eithér
sidé.

4. If the IC is to be transferred from one container into another,vtouch

the metel contaziners together before trensferring the IC.

5. Touch the PC board before insérting the IC into the board or its

socket and maintain contact until the IC is instglled.
6. Nevsr touch anything to the IC éaat has not been handled by you first.
7. \Wear cott;n clothing, if boasibls, to feduce static charges, rather
thaﬁ wool or synthetic fabric.

8. Avoid placing the IC nsar plastic, as dry air, moving over the plas-

tic, can dsvelop high static chargss,

Asgsembly Hints

Soldsring —-dnly resin-core solder shobld be used. Use a fins soldering tip
and a low—wattage alsment, approximately 15 to 25 watts. Keep the tip claan
and well tinned. Clean ths tip on a damp spongs. Apply‘heat to the joint
to be soldered, then apply solder to the joint, not to the tip. Remouvs heat
from the Joint, being carseful not to disturb the solder'joint. DO NOT apply
heat for a long period of time. This could damage or destroy soms of,the__

componsnts (MDS 1IC's, tran31stors, ledBS, stc. ) or lift tracas or pads. A

- . R -':-.~,'--.-. e AN b o B,
A v

good solder JOlnt appears emooth and shiny.: _Too much heat or moving the

S e




problems that are very difficult to find. If you wish to install socketswa

for a1l of the IC's, they are availsble at the nearest BYTE SHOP.

Component Placement — For a prof9531onal appearancs, align all the color

coding bands in the same direction (left or douwn). This will make finding
a componant valus much 9891er once the board is assemblsd Clip off all

excess lesads .protruding from ths board aftar solderlng.

Board Assemblx

Compars ths received parts 1n‘ths kit with the parts l;st before starting

the assembly. Wash the boerd in warm water and detérg;nt ultg é soft brush;
this will remove any oil, dirt, etec. that may have accumulateaton the board.
Rinse the board with warm water and then rinse itiwith_alcohol or a similar

" solvent to remove the‘water‘and'detergent;
Mount the cisansd‘pc‘board, compoﬁent s;ds up (piné } and 50 will be visiblse
on the 100-pin conﬁéctor) on top of several layers of cardboard. This
allows thevcomgonent's lsads to penestrate the cardboard and hold the com-

.ponents in place. Follow the figures in the Assembly Section for the propsr
éequence of instélling the components.

1. -Install rssistors per Photo 1.

2. Install diode and 211 capacitdrs per Photo 2.

3. Install and solder regulator,‘heat sink, socksts and IC's per-Phétg

3. Additional sockets may bevobtaihed from your nearsst BYTE §ﬁépf—

Stop the assembly at this point and phéck for shbrts and solder brigées

around- the .IC sockets, voltage regulators, éﬁd fhe 100-pin connsctor. Wash

of f the soldsr flux with élcoholﬁpr_atsimilar solvent to get a clear view.

When the board is clsan, take an chmmeter and check for shorts between each

-of the pins 1 through 100 then check the pin palrs for shorts (plns 1 aend

14
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pins 1/51 (+8 vdc) and pPiNsS oL/ SEE AZEERIER ST e LR miEs Ee e veeon

thé .5 vde 1ine (01, pin 3) and ground.- Complete the kit assembly by refer-
' .

ring to Photos 4 and 5.

Board Cleaning ’

Aftsr completing 211 the soldering, scrub ths tracé sida of the Soard with
alcohol or 8 similar solvent and a stiff brush. .Cérefully wash'the component
gids with alcohol and allow the. board to dry. After washing and drying, in-
Speét bofﬁ sides of the board under a strong light for solder splashes,

bridges, etc. Remove any particles that may bas lodged bestwsen the traces.

The board is now ready for checkout and uss.
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Seachen,

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

PHOTO 6

S0-515 (ON-ON), S16 (ON-OFF-ON), S17

Install and solder switches:

(MOMENTARY) .
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+~ OPNERATING INSTRUCTIONS

"Powsr Up Instructions

- -

APS‘ Remove all othér boards from the system. Iesert the BYT—B'Front Panel Boare ' 5
into its connsector with the system powsr off. Turn on the system powsr and
mesasurs ths usltagsvat Ql pin 3 {+5 vdc). Chasck ths voltsgs at C15 pin 24
(+5 vdc). Check several other IC's for the proper voltages, as a confidsnce- -
builder. If all the voltages check out, turn off the system powsr and insert

, all the'other eoards into the system. Apply power to the system. If any

problems arise, contact your nesrsst BYTE SHOP for assistance,

Checkout Instructions
Refer to the Front Panel photo and state and status description, pg.424»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 position. Data indication (og-07) will

gpk be whatever 1nstruct10n happens to be in address location 2erc. Set deta
‘switches (Sﬁ—S?) for the hexadscimal value (21) in ths test program of Table .
1. Set the DEP/ONXT switch to the DEP position. Data indicators (Dﬂ—7)>
will now diselay the seme ieformation as the data swieches. Set the defa:
“switches (5ﬁ—57).f0r the.next.hexadecimal value (FF) and sst the nrp/hm%T
-switch to the DNXT position. Place Lee Dlsplay Selector switch down and
check the. address indicators (Aﬁ-AlS) For Ag on COndition (this.indicetes
you stepped from location zerso to location one, and you have deposl*ed in-
structlons sequentlally), place the Dlspley Selsctor in the up position and
continue puttlng the hexadscimal values of the test program in the data
switches (sp-s7) followsed by a DNXT. (CAUTION- If the data lndicators

(Dﬂ-D7) are not changing to the same value as the data switches, your

QFKMemory Board may be misaddressed or protected. To unprotect ths board,

22



placy the PROT/PROT switch in the PROT position.) UWhen the entire test pro-
yram has been deposited into memory, place the Display Selector down and the

Address indicators'should have the valus 002E Hexidecimal. If this is not so, A

you have erred when depositing the program into MBMOTY .

EdelﬂL —-Place ths Olsplay Selector to the up p031tion and put ths Reset/
Clear switch to the RESET position. The data indicators (0g-D7) should dis--
play the contents of location zero (21 in test program). Put the EXMN/ENXT
switch to the EN%T position and the data indicators should display the con-

‘ tents of location one (FF in test program). Continuse depressing.the ENXT
switch and checklng the display 1ndlcators for the proper value in the test
program. If the contents of mumory sgree with the program listing in Table

"1l., you way procssd.

Run — Placs all swltchee aﬂ S15 doun. Depress RESET switch, then depress
RUN switch, 1If the Display Selectar is 1n*the up pOSlthﬂ, all the date in-
dicators will appsar on, as well as the appropriate CPU status. .Put ths Dis— "‘5

play Selector in the center position and the Output Port indicstor (PE-P7)

~will be turnlngﬂon and off P7P(P1P0 then P2P3P495 vThe approprlate Nachlne

State indicators uill be on. Put thc'Display Selector down and the Address
indicators will bs flashing in an incremental Fashiun. You may nou test
l'STEP on lomparse by puttlng an address value in Sﬂ—SlS and depress CMPR. The
Aﬂ Al5 1nd1cator should be the same value as Sﬂ S15. Depr8351ng STEP will
single step you through locatlons in memory. If ‘you encounter problems with

this test program, contact your BYTE SHOP.
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v STATUS AND STATE -DESCRIPTION

MEMORY READ OP

MEMR =

S . INP = 1/0 INPUT OP L
T ML = FETCH CYCLE OF FIRST BYTE OF INSTRUCTION o
A QUT = I/0 OUTPUT OP
T HLTA = CPU HALT CONDITION (REQUIRES INTERRUPT OR RESET TO START)
u STACK = STACK OPERATION
S U0 = WRITE MEMORY OR I/0 OUTPUT

INTA = INTERRUPT ACKNOWLEDGE

PROT = ADDRESSED MEMORY IS PROTECTED
S MWR = MEMORY WRITE- SIGNAL
T WR = CPU WRITE SIGNAL TO I/0 OR MEMORY
‘A DBIN = CPU DATA BUS GATED INBOUND (TO CPU)
T JINTE = INTERRUPT IS ENABLED
£ HLDA = CPU ACKNCWLEDGEMENT OF HOLD SIGNnL
. = CPU IS WAIT STATE

WTE

-

NENORY ADDRESS DESCRIPTION (All A”J"c<s Bits On = 65,536)

BIT: AD Al A2 AS R4 AS ARG A7 AB A9 AXD All Al2 Al3 Al4 Al1S
LOCATION. 1 2 4 8 16 32 64 128 256 512 1024 2048 4096 8192 16384 32768

INPUT PORT

Sensas switchses S8- SlS on input 1nstruct10n with FF addrsss.
DUTPUT PORT 5

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

Displays 8080 data bus in LED's 0g-D7 for seach 1nstructlon.

- H
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e WiV 7 A WY WAy v n 4'WJ IYUL T AUN LULA T IUWN UR IR LN IRULCTLIUN
7. oo 21 LX1 HeFF 18 7C | MOV Ae«H
g; £§ 19 EE XRi FF
1A FF
il 03 23 1NX H- 1B "2 INZ -0003
N 04 46 MOV B «M 1c 03
05 0| MOV AeL 10 00 f-.
o - er e 1E 3E | MVi A—3C
06 EE XRi fF 1F 2C -
07 FF , - 1
08 c2 | JNzZ-0003 - gg ?g OUT—»IOFF
09 03 : :
0A . 00 - 22 00 NOP
23 00
08 7C MOV A<H ” 00
gg 55 XRi FF 25 DB IN<-10FF
‘ . 26 FF
OE c2 INZ 0018 7 £6 AN 01
oF 18 28 01
10 00
11 - MVi A eC3 29 c2 INZ 0025
12 c3 2A 25
2B 00
;2 ?g OUT —IOFF . o3 | amp—n0o3
2D 03 o
15 00 NOP * 2E 00
16 00 |-
_QF\ 17 00
HEXADECIMAL EXAMPLE
' Data Switchss
Date 57 86 55 S4 S3 52 Sl SD
0D0=0 0 0 0 0 O O O
0l=0 0 0 0 0 0 O 1 '
02=0 0 0 0 0 0 1 O NOTE: Color caps have been
03=0 00 0 0 0 1 1 included in the kit to color
04 =0 0 0 0 0 1 0 o coda thse gwitches either in‘
65=0 0 0 0 0 1 0 1° an octal or hexadscimal for-
06 =0 0 0 0 0 1 1 O mat.’ - ’
07=0 0 0 00 1 1 1 o o
08=0 000 100 0 [  [O6TAb=15515:5,5515,5,5,|
| 09=0 00010 0 1 , . |
CA=0 0 0 01010 | ° XX 000 XXX 4 i
0B=0 0 0 0 1 0 1 1} ' o |
0C=0 0 0 0 1 1 0 O HEX =[5.5.5.5,|s.5.5.5 ‘ ,
D=0 0 00 11 0 1 B I
OE=0 0 0 0 1 1 1 0O XXxx|oooo |
OF=0 0 0 0 1 1 1 1 é
10 = _0 0 0 l 0 0 0 0 - . . .. . . . . . . - ...'.' . . .
r | . ...etc.'... R B .. - -. ~_. ._ 3 ..:“:-‘. | .
| , ) 26 | - - |
. . j
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BYT~-8 FRONT PANEL BOARD

Papta List

.1 ufd, 15 v, ceramic capacitor, C3, C4, C7-C18

33 ufd, 25 v, dipped tantalum capacitor, Cl & €2

74L5367N Al5, Alﬁ B8, Bl6, C1l2, C16, D10-D14

€2, €3, D4

(oN)-0OFF-(ON), S517-522,

(MOMENTARY)

"Resistor, 220 ohm, 1/4 w, 5%, R34- R49, R29 (red, red, brwn)

R32, RS0 (brwn, blk, rec

Rgsistor, 270K ohm, 1/4 w, S%, RS51 (red, vit, yel)
Resistor, 47K ohm, 1/4 w, 5%, R33 (yel, vlt, org)
Resistor, 100K ohm, 1/4 w, 5%, R30 (brwn, blk, yel)

27

PART NUMBER QTY PART DESCRIPTION

-00011~005 14
00011-002 2 .001 ufd, 25 v, ceramic capacitor, C5 & C6
00015-007 2
00025-002 1 - Diode, silicon, 1N914, CR1
00027-001 1. Heat sink, 1.2" x 1", Q1
00033-001 1 +5 v regulator, 76805¢C, Q1
00045-002 4 1C, 74LS02N, Bl4, C10, C13, D3
00045-003 11

00045-004 . 6 “74L500N, B6, B9, C1,
00045-005 3 -74L504N_ B7, ﬁBlD s
00045-006 3 74LS30N, Cll; D1, D15
00045-D09 1l 82120, C15
00045-019 2 7405N, Bl17 & C17
00045-017 1 74L508N, C8
00045-016 ° 2 7410N, DB & D9
00045-020 4 7486N, B11-B13, B1S
00045-.021 1l 7420N ° CH
00045-014 3 74LS107N, C4, C7 &\02
00045-015 1 74L.5123N, CS
(00048-001 -1 Hex nut, 4—40
00069-003 16 Toggle switch, ON-ON, S0-S15
00069-~-004 6 Toggle switch,

>00069-DDS 1 Toggle switch, ON-OFF- ON, S16
00076-001 1 Internal lock washer, #4
00085-001 17
00085-004 31  Resistor, 1K ohm, 1/4 w, 5%, R1-R28, R31
00085-010 1l
00085-009 - 1l
00085-011 1l
00145-001 17 LED, LEDﬂ-LEDlG

. 0D0153-001 1- BHNS 4-40 x 3/8
00184-002 1 Connector socket, 16 pin, 31
00184-004 "1 . Connector socket, 24 pin, C15
10001-011 l  PCB, C1000-1011 Asgembly, Rev. B
61112-002 1 Front panel (optional)

Rgv. O
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