w
w
N

e
LD ACC (HL) & LI ACC BCDE

Hoves four bules into ACC via BCRE,

ENTRY! D635 loads RCDE frowm memors (HL)s Lhen...
1638 loads ACC from redgisters BCDE.

RETURNS with al] redislers wmodified,

LI RCDE ACC & LD RCRE (HL)

- o - —— 0 o e G G G e o - -

Loads the redislers wilh four bules from wemory

ENTRY! N&42 loade from ACC (sels HL Lo roint to ACC)
D444 loads from area rointed Lo by HL (which is moved ur 4 in Lhe Process).

RETURNS with a3ll redisters altered.

LD (HL Y ACC & LD (HL) (DE)

- o ——— - - o - -

Moves four bules frow memory rointed Lo by DE Lo memory roinled to bu HL.

ENTRY! Dé64F roinls DE (source) to ACCsy then...
Né52? moves 4 hutes from (BE) Lo (HL)

RETURNS wilh 2)1 bhar C modified (B ics zeros HL & DE increased bw 4),

BEC-RCNE
A 32 bil decrement of the ERCDE auad regisler, Returns with Z if the
decremenl was carried throusgh Lo Lhe BC (MSR) rairs olherwise wilh NZ.

ENTRY! D&C3

RETURNS wilh AFsRCsDE modifieds HL unaliered.

PRINT-INTEGER
Prints the ASCII decimal stirinsg corresronding Lo an unsisgned binary
integer held in HL, Il is 3 comrlicated routline which 1 susrecl mavw 2lso caler for
floaling roinl numberss bul I havn’t worked il all oul wet. Il uses a table of
three bute rowers of ten (10e0..10e5) localed al DBA3.
ENTRY! DN7RR with 14 bil inteder in HL
RETURNS with 311 redisiers modified,

KEN CRIMES (QSUG)

RUSINESS APPLICATIONS
Y 2222212222222 222024

Mr Maxwell Richardson of 104 Reserve Roady Beaumariss3193 writes to savw
that he is interesled in conacling olher Sorcerer owners in Lhe Melbourne who also
use Lheir machine for ssall business FUrPOsEs.
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Modifications to Exidy Basic ROM Pac to enable use of 6116-2 statac RAMS.
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DUTCH SORCERER USERS GROUF...E«S5.G.b+

NRUNRRRBRBURNRBBUNNNNNANONRNONSENNNNRNNEN

Exidy Sorcerer GebruKers Groer is Lhe Dutch Sorcerer users grour, Since
Lhere are probably more Sorcerers in Holland Llhan snuwhere else in the worlds I
thousht that Lhe aclivities of Lhis drour would bte of interest Lo our wmembers,

While I wes in Amsterdsm I called in on Welwoed Jonker who is 3 mewber
of the five man ceniral cosmitiee of ESGG. The grour is auite differesl from
others Lthat I have encountered in thal il is nol & seraraste enlily bul eather s
subdgrour of Lhe Hobbw Cowmruler Clubsy & bodu which encowrssses all rersonal
comrulerisls. When 2 person Joins HCC he redgisters wilh & subsrour - ed Arrles
TRS~-80s etcs There are 760 HCC wewbers who asre wmembers of ESGG. HCC rublishes &
euite rrofessional wmonthlu msdgszine which covers 8l wachines and is sold st
newslands as well as being distribuled Lo 8l1l HCC wembers. The drawback in Lhis
arrandemenl is thal very little coversse of snw rarlicular wmicrocowruler asrresrs
in the wmadazine. For Lhis reason ESGE hiss now besun Lo Froduce itls own
newsletler, The circulation is 360, The Tirsl lwo issues are 8ll thal I heve
seen, As one wishl exrecl Lhew sre of an introductory nature. The conlent is
entirely in Duich so Lhe newsleller is of liwiled sccessability 1o mosl SCUA
meabers. There is 8 rossibilily Lhal lhe wore significanl lechnicsl ariicles will
be lranslaled inlo Endlish,

ESEE is different in another wsuw frow wosl user sgrours 1 have
encounlered in that theu do nol hold weelings bul rather leave Lhat ur Lo locsl
grours o arrange for Lhemselves, Thes do however have seversl sreas of co-
. ordination. One is softlware. Five lares of rrodgraws are avsilable. These are
largels unediled. SCUA has been dgiven unrestricled use of Lhese. The wosl
inlerestling rrodecl of Lhe sofiuware drour is & version of Fascal Tor Lhe Sorcerer.

Another area of co-ordination is hardwares snd & Lhird is srecislised interesl
grours. We will no doubt be kerl informed of the wmadorr schievemenis of ESGE
through ils newslellery which we should now be receiving.

Devin Trussell

MICROSOFT BASIC DECODED AND OTHER MYSTERIES

NNNNNNNRRNRNNNRRONENNNNNRNNENRNNRNNNNNNNNNNRNNN

This book» by Jawmes Farvours rublistied by IJC Comruler Servicess dives 8
full descrirtion of the works of Level 1I Rasics a6 iwrlemented on the TRS-80.

TRS-80 code from 0708 Lo 0A38 is funclionally slwosl idenlical wilh
Sorcerer code fTrom D39D Lo DSFE. Nearls sll Lhe differences sre Lo do with
Sorcerer nol having integer or double rrecision varisbles. Hosl of the funclionss
including strindg funclionss asre very similar Loos bul scallered sboul in different
places in Lhe lwo lols of code. RND is auile differenl. Olther senerslly wsstching
runs included

1302 - 14C9 = DBA3 - D999 153E - 1607 = DAOD - DADS
1936 - 197C = C2BD - C30E 1495 - 1C8F ~ C37E - C529
1C90 - 1C9E = C574 - €582 1CA1 - 1D90 ~ C62E - CéDC

v..and 50 ons where ” means wore differences Lhan =» bul bolh include bits Lhst
occur in one and nol the otlher.

Bits I slill cannol wmalchs nor see whal thew do include CCA7 - CD434
D785 - D799; and D7F8 - DBSF (but DB3A = 1307). Bils tLhail astonish me are CCOB
(can il ever det here?)s D071, and DORD/CO, Thats all for now!

fndrew Narland (France)



HARDWARE HANDSHAKES WITH THE SORCERER PARRALEL PORT

NNRNNORBNNRBNNRRRERORRNNRERNUENRNN RN RENNN

The Sorcerer Parallel Porl has four handshake lines!

4) ODutpul Dala Readus (ODR¥) and Inrul Dala Accerled (IDAX) are ouldgoing sidgnals on
on rins 3 and 21,

B) Inrul Dala Ready (IDRX) and Oulrul Dstas Accerled (ODAX) are incoming sidnals on
rine 9 and 2. These also arrear as bils 7 & 6 of the Status Port FE (bil & is
the inverse of ODAX),

Using these signsle il should be rossible to link two Sorcerers bu 3
rarallel cable! connecling ODOR%X from one machine Lo IDR¥ on the other and likewise
0DA%X Lo IDAX (see nole) oo BUT IT DOESN’T WORK!

This is becasuse of Lhe wss Lhe harduware is sel ur. The ODAX line is
connecled Lo Lhe CLEAR rin of the flir-Tlor whicti conlrols Lhe ODAX line, In a
turical Lransmissions when ODA¥ soes low (indicaling sccerlance) this resels Lhe
ODRX line BUT holds il hish so thal when the ULrasnswiller tUries lo send 3 second
bute il cennol signsl (vis ODRX low) Lo Lhe reciever thal il is resdys and Llhe
reciever wont lel the ODAX liue ur unlill il sels & new ODRX!! So everylhing hsnss
ur (see fidures 1 snd 2),

Whal is needed is & nedslive prulee on  Lhe ODRX line ralher Lhen &
rermanenl low,

Likewise one cannol use the terdwsre hendshekes with a Centronics
printers as this also ruls 3 rerwsnent low on the ODAX lines and further it
reauires a nedalive slrobe on Lhe ODRE line., The Monilor’s Cenlronics driver sels
round this by rulling & softluware denersled strrobe on bil 7 of Lhe oculruls which is
connected Lo Lhe sirobe inrul of Lhe rrinters but lhis means sou cannol send 8 bitl
grarhic dala if wour prinler needs Lhis.

The solution which I have used is Lo denerale suilable rulses wilh a
74123 Dual-Mullivibrator chir. Fidg 3 shows Lhe imrroved sidnals using Lhe 74123,
Fid 4 shows Lhe circuil for & Sorcerer-to-Sorcerer casbler and Fid 5 shows one for
an 8 bit Centronics cable. I drilled holes in the rlaslic beckshell of wy DB2S
rludgs mounted Lhe comronenls on the oulside and made Lhe conneclions on Lhe inside
- it looks aeuite neat. In bolh cases ULhe PARIN and PAROUT routines st E776 and
E77F can be used Lo transfer the dale (using bils 6 & 7 of the STATUS roril FE for
handshaKing),

The rarallel connection belween (wo Sorcerers is the faslesl wauy of
rassing dalas belween Lwo machines which use differenl disk formsls., I use &
wmoditied version of ‘TELNET’ (3 wodew drivindg rrodram which comes free with Lhe
BDS-C cowmriler) wilh Lhe 1/0 redirected Lo tLhe Parallel Porl. This allows a file
to be iransferred from disk on one machine Lo disK on Lhe second machine with full
handshaking and checksums etc. Bolh wmachines srool Lo and frow disk aulomslically
so the fTile can be larder Lhan memory.

The diasrams on the following rade are the Tisures referred to in Lhe
texts and illusitrale the eleclronics involved in the hendshsking and olher
maodifications.,

Note! ‘%’ indicales Nedalive lodicy i.e, low is true.

KEN GRIMES
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280 CAN ADDRESS 128K

NNORRBNRNNNOINNRURNRON

One of Lhe leasl rublicised feslures of Lhe Z80 is ils (somewhsl
restricted) ability Lo address 128K of mewoi v,

The secrel lies in Llhe INCC)or snd OUT(C)sr insilruclions. When these
instruclions are executed» Lhe contenls of Lhe B resisler arreasrs on Lhe eishl
mosl significant address linesy while Lhe conlenls of Lthe C redister arresrs on
the eight least significant lines. Dala is Lhen lransferred lo or from Lhe
srecified redister ‘r’ and the specified addresss derending on whelher the
instruction was an IN or an OUT.

Normal ‘rorl’ oreralion uses only the lower eidghl address lines lo
select any of 256 rortsy and of course Lhe IN and OUT(C) insiructions can be used
in Lhis way. However becasuse all Lhe address lines sre srecified bw Lhe conlents
of the BC redisters Lhese inslruclions can aclually address 63536 roris!

The wmain difference between an inrul/oulrut (1/0) wmemory sccess as
describeds and a3 norwal wmemory access is in wmemory seleclion by the orerstion of
srecial sidgnals from Lhe ZB0 ilselfy in addition lo the address lines.

When 3 normsl wmemory access is wmades pin 19 of the Z80» cslled HREQ
(with 8 line over il Lo show that il is aclive LOW) is enersised. If an 1/0 mewory
access is mades rin 20y cslled IORE@ (with 3 line over il) <oes low. Bolh rorts
and memory are selected by an address s bul rorls are enabled by Lhe IOREQ signaly
while memory is enabled by Lhe MRER sisnal.

A Tull 64K of mwmewmorys cowrlelels inderendent of normal memorys can be
addressed by the IN and OUT(C) I/0 instructionss which tLhen effeclively have lhe
fors LD rs(BC) and LIMERC) srre The Lick ’ afler (BC) indicales serarsle wmewmory
SFace.

The suslem has been further develored by Sonw who use 8 variant in their
new SMC-70 compuler Lo address Lhe serarate 32K video RAM. In 3 useful {wisty Sons
exchange the high and low sels of sddress linessy so Llhel Lhe urrer eishl bils are
addressed by the C redgistery» and Lhe lower eishl bils bw the B redister, This
enables Lhe automaslic decrewenl and incremenl of the B redisler in Lhe INDs» INDR»
INIs INIRy OUTDs OTDRs OUTIs and OTIR inslructions Lo be useds offselling Lhe Lime
lost in 170 instruclionss comrared Wwilh norwal wewory sccess.

In order Lo enable normal rort orerations Lo be used ss well as serarsle
senory accesss Lhe highesl bil of Lhe video address bus (bil 7 in Lthe C resister)
is used as a swilchs so0 Lhal video RAM is selecled when i1l is 1y and norssl rort
1/0 when the bil is 0,

Mr Sinclair has anolher use for the IN(C)sr inslrucltion in the ZX-81
comrulers in which Lhe address lines scan Lhe Kesboards and Lhe oulrul arresrs on
the dala lines.

Full delails of Lhe effeclt of the ‘C’ grour of Z80 1/0 inslruclions wmay
be found in Lhe Zilos rublicalion ’Z80-Assewblw Languase Prosramsming HManual’
(Zilogs Inc. 1977). It is herd Lo find thinds in Lhis booKs bul once fTounds Lhe
explanation and examrles are denerally clesr and more cowmrlele tLhan in wmosl
rublications,

Ian Macmillan
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EASTER IS A DEFINED FUNCTION

NERNBRNNRBURNRBBRNBNIRENNNERNYN

Newsletler No. 15 (Jlem 6B in Yearbook 3)) discusses the use of Lhe
DEFined function, The following prodras mskes exlensive use of DEF FN and
dsuarantlees Lo calculate the date of Easler Sunday in any uvear fros 1583 onwards.,

Two functions are defineds FNQ@ which dives the inteder auotieni and FNR
which dives the reaainder.

100 REM %&x EASTER IS A DEFINED' FUNCTION %Xx
110 PRINT CHR$(12)
120 DEF FNQ(Q)=INT(X/Y)IDEF FNR(R)=X-FNQ(Q )XY
130 INPUT"YEAR AD"iX
140 IFX<1583THENFRINT"YEAR TO BE >=1G83"!GOTO 130
150 X1=X1Y=192A=FNR({R):Y=100R=FNQ(Q)C=FNR(R):Y=4 {X=B
140 D=FNQ(Q)IE=FNR(R)!X=BXE+13Y=251G=FNQ(Q ) X=19%A+B-D-G+15
170 Y=30 H=FNR(R)!X=A+11kHIY=3192:MU=FNO(Q)!X=C!Y=4{I=FNG(Q)
180 K=FNR(R)!X=2%E+2XI-K-HtMU+323Y=7 }LAM=FNR(K)
190 X=H-MUHLAM+903Y=25IN=FNR(Q)
200 X=H-MU+LAMIN#192:Y=321P=FNR(R):PRINTCHR$( 12)
210 PRINT®IN ANNC DOMINI "3iX1i"EASTER SUNDAY IS "iP"/®"N®"/"X1
220 PRINT! FOR T=1 TO &4:PRINT"-"§: NEXT: GOTO 130
BRENDAN JOYCE

SCREEN EBITOR.+sin 20 hex btiules
NNNRNNNNNNORRRRNNNRNNNNNNNNNNERNNN

1 entered the ’Screen Edilor in 26 Bules’ (SCUA Sert.’82)y but found
thal because muy FI'S moves the MWA down 236 buless Lhe one derendenl bute rrevenled
il from working, I therefore sel oul Lo make it tolally relocaltables and shortler
too! The resull works on Lhe same rFrincirles bul is relocalabley slors suntax
errors afler rressing CLEAR or LINEFEEDs and is only 20 hex bules lons!.

VDEP EQu OE9FOH
KEY EQU OEERICH
Ch I1C ER CALL KEY sGET INPUT
FE 03 cp 003H sCONTROL. C7
28 OF JR 2yZAP-%  SYES! EXIT
FE 0D cp 00DH SRETURN KEY?
28 OB JR ZrZAP-$¢  FYES EXIT
FE 1R cp 01BH sCONTROL CODRES?Y
38 0A JR CsZIP-$ SYESy FIX ‘EM
FE 5C cpP 05CH IS IT 'V 71
20 03 JR NZsZAP-$ iNOy EXIT
FIt 7E &7 LK As{ IY+067H)sGET CHAR. FOR BUFFER
FE 00 2AP¢ crP 00H $SET FLAGST?
ce RET i .
Ch FO E9 ZIP! CALL VDEF #+GOTO VIDEO DRIVER
3E 00 Lo A 00H iKILL CONTROL COBDE
18 F6 JR ZaP-$ FEXIT
' ANTHONY HOWE
WANTED TO BUY
RNNBNNENRNNRN
1, Micropolis 1053 Mod,II dual disc drivess and 5-100 Expansion unil.
Rob Reunoldss 36 Dredde Aves MoorebanKs N.S.W. 2170 -
2, Sorcerer MK.IIy 32-48BKy sirinds florry (c/w monilor chirs and controller)

vy arrrorriate oreraling sustems wilh or withoul video sonitors casseties
documentations elc. Ian Thomasss 25 Staley Sty Elsternuick, 3185



THEORY OF OPERATION,
LOGIC BOARD

Video Clock Generator

The 12.638 MHz crystal,22D-2 and 22D-4 form an oscillator with
22D-6 as a buffer. The flip-flop 22C divides the clock signal
fn half, providing CLK 6 (6 MHz approximately) and its
inversion SCLK6. The signal SCLK12 which comes from 22D-6 |{s
further divided by flip flops 22B-5 and 22B-9 to provide the
signals CLOCK IN and @1 respectively.

Horizontal Sync Generator

22A, 21A and 18A provide the horizontal sync and blanking
generation. 22A and 21A form a binary up-counter; the starting
count is determined by the state of 18A-6. El1 through E256 are
the horizontal scan element counts. 17A-9 shuts off the video
during horizontal blanking; 17A-6 shuts off the video when the
CPU accesses the screen. 20A is part of the video counter
buffer.

Vertical Sync Generator

21B, 2PB and 17A-9 work similarly to 22A, 21A and 18A; the
start of count depends on the state of 18A-7. L1, L2 and L4
are the line counts of the 8 x 8 character matrices; L8 through
L256 are the line counts for the text lines on screen. 16A and
18B-5 latch the vertical sync. 17B is part of the video count
buffer. 58 Hz/6PHz operation is selected by multiplexes 13A
and 19B.

CPU Clock Generator

The signal CLOCK IN is fed into a divide by two flip-flop O9A
and then inverted by 8D then fed into the proccessor.
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Video Interface

The pre-programmed 6331 PROM 15B is the heart of the screen
controller. 15B controls all the buffers on the page, as
follows:

. When the CPU is not addressing the screen RAMs, 11D and 12D
go high-impedance.

. When the CPU is writing on the screen, the counter buffer
(15C and 16B) and the data bus buffer (16C and 15C) go high-
impedance. ‘

. When reading the character generator ROM, or reading and
writing character generator RAM, an address comes from the
CPU through the TB and DL huses; both data hus buffers are
on.

CPU Circuitry

The reset circuitry is based on a four-bit counter, 5D. The
CPU BUSAK signal is buffered by 1fH and fed to all the buffers
on the page. At BUSAK, they all go high-impedance; this allows
a Direct Memory Access (DPMA) into the Sorcerer.

The CPU is a Zilog 28¢; refer to the Ziloao Z8€ CPU Technical
Manual, Zilog part number 03-0029-01.

ROM Circuitry

At restart, the 280 begins executing code at address @00@;
however, the Power-On Monitor resides near the top of the
memory map. The ROM decode shifts the CPU into the Monitor at
reset. The reset signal pulls 12C-5 low; this disables the
RAMs and unconditionally enables the ROMs. The first
instruction in the Monitor is Jump E#62H. For any address from
E@PPH to FFFFH, 1PA-6 ocives the UP8K signal; address E@62H
sends 9D-15 1low, which sets the latching flip-flop 12C, and
enables the bottom RAM, ’

NOTE

The RAM is always enabled, except during the first three
instruction fetches after a reset.

I/0 and UART Circuitry

6D and 7D handle 1/0 requests. 7D-8 gives the 1/0 request
signal, and enables both halves of 6D. The RD and WR signals
are the other enables for the first and second halves of 6D,
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respectively. The following I/0 port desicnations come into 6D
and AP and Al:

Signal Port Al AQ
UART data FCH ) ]
(serial interface)

UART status FDH 7 1
Sorcerer FEH 1 4]
housekeeping input

Sorcerer user FFH 1 1

output (parallel
interface)

The Sorcerer input. port and the parallel input port are 3-state
buffered by 1D and 8H, respectively. The enable signals for
the buffers come from 5D. The Sorcerer output port and user
output port are 8-bit latched, by 2D and 9H, respectively.
Fiqure 16 shows the parallel output port timing signals.

The UART 1is a General Instruments AY-3-1015; refer to the

manufacturer's technical publications. 10D buffers the UART
output.

Interfaces

Cassette/UART Interface: This circuit communicates with the
tape interface board.

Cassette Motor Drivers: 9F and Q2 form a Darlington pair; the
reversed diode CR2 is turnoff protection for 02. 9H, Q3 and
CR3 are exactly similar.

Power Supply: The transformer has two primary windings in
parallel; to convert the power supply to 220 V input,
disconnect the windings and reconnect in series (see Hardware
Modifications, 110 V 6€ Hz to 220 V 5@ Hz).

Exidy Bus Drivers: The CPU Control, Address, and Data signals
are bi-directionally buffered by 1H to 5H. The bi-directional
buffering allows DMA.

S-100 Control: When anything is happening on the logic-board or
the tape 1interface board, 1lF receives an input. This
disconnects the S-100 Expansion Unit.

29



THEORY OF OPERATION,
TAPE INTERFACE

General

The tape interface translates between the UART data format
(non-return to zero) and the tape cassette format (frequency
shift). The frequency-shift format uses a high frequency for
logic 1, and a low frequency for logic @ (see Figure 13). At
1200 baud, a logic 1 is 1 cycle of 1288 Hz and a logic 0 is 1/2
cycle of 600 Hz; at 308 baud, a logic 1 is 8 cycles of 2400 Hz
and a logic @ is 4 cycles of 1200 Hz. In both cases, the time
required to transmit a logic 1 is the same as the time to
transmit a logic @.

The 1interface also adjusts the output signal levels to
approximately 250 mV p-p for the tape recorder AUX input and
approximately 50 mV p-p for the tape MIC input. A Jjumper at
board location 12H allows a 4 V p-p signal instead, for digital
recorders (jumper points A, C). '

Manchester Encoder

Flip-flop 16F synchronizes the input data with the 1206 Hz
clock, triggering on the positive edge of the clock pulse. The
signal 1is inverted in passing through 16F, but is otherwise
unchanged. 13F6 and 13F7 frequency encode the data, giving a
high frequency for logic 1 and a low frequency for logic 0.

Level Adjustor/Pulse Shaper

C78 rounds the corners of the square waves (audio recorders
don't 1like square waves); C79, C8¢, C81 and C82 are DC
isolators. The output voltage jumper (location 12H) is part of
this circuit.

Clock Selector

This circuit selects a clock rate for the manchester encoder,
dependent on the selected baud rate.

Frequency Divider (x 1/55)

13H and 14H form a six stage binary up-counter, which counts
from 9 to 64 and then sends a lock pulse from 14H-13 and a
carry from 14H-15 to 16E-9; the carry starts the count cycle.
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Figure 12

Tape Interface Block Diagram
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Clock Pulse Generator

This circuit is simply a five stage binary up-counter.

Summing Amplifier/Low Pass Filter

This circuit allows input from two tape units, by preventing
the non-operating unit from disturbing the signal of the
operating unit. The output is 62% of the input signal,
partially filtered. C77 is a DC isolater; C6@ and the parallel
136K ohm resistor (R35) form a 3700 Hz low-pass filter. The
3.3 Megohm resistor (R34) biases 12F-7 to the center of its
range (+4.5 V to -5 V) so that the positive and negative
portions of the wave are equally clipped.

Second-0Order Linear-Phase High Pass Filter

This circuit removes flutter. C57, C58, R3land R33 determine
the high-pass cutoff at 300 Hz.

3400 Hz Low-Pass Filter

This filter reduces high-frequency noise and prevents op-amp
oscillation. C62 is a DC isolator.

Comparator/Low-Pass Filter

This filter converts the analog input signal to digital pulses.
C65 and R39 reduce frequencies above 480 Hz. Any input signal
above 0 V is converted to approximately +5 V at output; any
input signal below 8 V is converted to approximately # V at
output.

Bi-Directional Edge Detector

This circuit provides a positive-going pulse for each
transition at the input. The Schmidt-trigger inverter 13D
reduces signal noise and squares the pulse edges. 13D-4, 13D-6,
R20, and C41 form a delay line, with a delay on the order of a
few microseconds. 13E is an exclusive-OR gate which provides a
high-going signal during the time the input signal has not
passed through the delay line.

Manchester Decoder

13E~6 is used as an inverter, to force CASSREAD high when RS232
is chosen. 16D-5 is set by the pulses from the bi-directional
edge detector and produces a recovered clock signal. 15D is a
binary up-counter which functions as one-shot to reset 16D-1,
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15D couynts  from to 15 bﬁgors firing--this determines a
critical period during which -9 is either set or reset, and

thus determines a maximum pulse width. Pulses narrower than
this max width are considered ls; wider pulses are @s. 16D
synchronizes the 16D-9 signal with 16D-5's recovered c)
signal.

Frequency Multiplier
(x 8 or x 16)

— G m—— o

14F is a phase-locked loop and 15E is a frequency - divider,
14F has voltage controlled oscillator, which {s adjusted so
that the signal out of 15E equals the recovered clock (that is,
the signal out of 14F-4 is adjusted so that the signal into
14F-14 eqguals the signal in at 14F-3). 14F 1locks onto the

recovered clock and provides a clock signal for the UART, at 16
times the data rate. 15F selects the working frequencies,
depending on the chosen baud rate. C66 and its 150K resistor.
form a low-pass filtered feedback 1loop for the voltage
controlled oscillator; C67, VRl (location 15H) and the 68Kand

100K (pin 1) resistors set the center frequency and frequency
range.

Sync Indicator

13E9 acts as a buffer. 14F-1 1is high if the phase-locked loop
is in sync. C84 filters out small pulses.

UART Clock Selector

This circuit selects working clock signals based on choice of
RS232 or cassette, and baud rate.

UART Data

A IR S T S |

Manchester Code L1 L [ |

300 Bawd
ottt o INANLAT L LMARIANMARR LML LA LLY

1 ] 1 1 ] 0

Figure 13 UART and Cassette Data Formats
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