














































































































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 Fiqure ??). At
1200 baud, a logic 1 is 1 cycle of 1280 Hz and a logic @ is 1/2
cycle of 600 Hz; at 360 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 0.

The interface 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 1288 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 like square waves); C79, C88, C81 and C82 are ODC
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
130K 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-Order Linear-Phase High Pass Filter

This circuit removes flutter. €57, CS58, R3land R33 determine
the high-pass cutoff at 30@ Hz.

3480 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 @ V 1is converted to approximately +5 V at output; any
input signal below 8 V is converted to approximately @8 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,
R2@, 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 r firing--this determines
critig: "§§r1§5°3uz1ng whi igg 3 is itger set or reset, and

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

Frequency Multiplier
(x 8 or x 16)

— e me—— e

l14F is a phase-locked loop and 15E is a frequency- divider.
14F has voltage controlled oscillator, which is  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 equals 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 156K resistor
form a low-pass filtered feedback 1loop for the voltage
controlled oscillator; C67, VRl (location 15H) and the 68Kand
1¢PK (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 hased on choice of
RS232 or cassette, and baud rate. i

UART Date
‘:ozn.;:lum I 1 | 0 l 1 4 I 0 0 |

1 0 1 1 0 0
300 Baud %
Manchester Code

1 0 1 1 ) ' 0

Figure 13 UART and Cassette Data Formats
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SORCERER 2 PARTS LIST

Complete Assemblies

Part Qty/ Exidy Part #
Sorcerer

77-3240-25<A
77-3250-25<R
77-314p-15-A

Logic Board Assembly
Power Supply Assembly
Keyboard Assembly

b b b et

Transformer Assembly f3-403C

ROM PAC PCB Assembly 77-3115 -

(does not include case or

PROMs)

Logic Board

Part Oty / Location (or Exidy Part #
Board Reference) s

Main logic PCB © 77-324e-20-1

IC Socket 16 Pin .

PC TAB 25 A(G-A7,B0-B7,C0-C7, 61-8Q€2

AD

IC Socket 24 Pin .

PC TAB 3 2¢D,1E,2E f1-8645

IC Socket 4¢ Pin .

PC TAB 2 8E,9E f1-2035

Connector Molex

12 Pin 1 Power Supply Conn. €61-8¢41

Connector Amp 30

Pin 1 ROM PAC Conn. f1-8@A53

Connector 25 Pin

D Sub. 2 Serial, Parallel 61-2063 °

Connector RCA Phone 3 Mic., Ear., Video 51-80KA

Socket 14 Pin

Keyboard 1 Keyboard Plug ’ 71-2330
IC 74LsS00 4 12B,10E,14E,14C 48-230p
IC 74LS@4 6 l1oa,9C,8D,22D,16E, 48-2302
12H
IC 74LS@8 3 9A,10C,2F 48-2312
IC 74LS19 1 14A 48-2306
IC 74LS11 1 ina 48-2332
IC 74LS14 X 13D 48-234¢
IC 74Ls21 1 13C 48-2316
IC 74LSs27 X 16A 48-23¢4
IC 74Ls3¢ 1 7D 48-2324
IC 74LSs32 2 %8, 3F 48-2315
IC 74LS74 8 17A,14B,18R,12C, - 48-2305
22C,16D,10F,16F i
IC 74LS86 1 13E 48-2341
IC 74LS112 3 18A,2B,13F 48-2071
IC 74Ls138 1 9D 48-2307
IC 74LS139 1 118 48-2321



IC 74LS153
IC 74LS155

IC 74LS157
IC 74LsS161

IC 74LS166°
IC 74LS174
IC 74LS241

IC 74L5374

6331 PROM (BRUCE)
(Screen Control)
IC 8304

IC ROM EXMO1l-1

IC ROM EXMO1-2

IC PROM EXCHR 1
(CHaracter Generator)
IC 280 CPU

TC AYS51@15

IC LM324

TIL 111 Opto Isolator

IC 75150

IC CD4@46BC
DIP Switch
4 Positions
IC RAM 2114

2N2222 Transistor
e1,02,03 .

TIL 2286 LED CRS
Zener Diode IN749
CR1

Diode IN4082 CR2,
CR3,CR4

RESISTORS:

47 Ohm 1/4 wWatt 5%
Resistor .PAC Beckman
€98-3-R47

3.3K Ohm-1/4 Watt 5%

2.2K Ohm ' 1/4 Watt 5%

12¢ Ohm 1/4 watt 5%
220 Ohm 1/4 Watt 5%
336 Ohm 1/4 watt 5%
478 Ohm 1/4 Watt 5%
68 Ohm 1/4 Watt 5%

— W

S

-

N

14

= 5NN

1B, 14D
#D

eB,8C,15F,13A,19B
21A,22A,208,218B,
5D,15D,15E,13H,
14H,15H, 16H

17D

11c
20A,16B,17B,15C,
14C,1D,4D, 10D, 6E,
1F,6F,1H,6H,8H
21C, 2D, 9H
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11D,12D, 2H, 3H, 4H,
5H,7H

1E

2F

2eD

EE
9E
12F

12Ea,12Eb
11E
14F

11A
17¢,18¢C,19C, 20C,
18D,19D

11H
17H

11E

11H,11H,5E

R12,R16,R11,R15

3D, 8A
R13,R14,R17,R27,
R28,R79,R25,R55
R24,R26,R30,R37,
R47,R48,R49,R50,
R51,R52,R53,R54,
RSA,R59

R6 O

R16,R18

R19,R20
R21,R22,R64,R70
R82

48-2322
48-2325

48-2323
48-2308

48-2309
48-2333
48-2328

48-2314
48-6331

48-2327

49-10204
49-1005
49-1006

48-pZ8¢
48-2319
48-2342

47-3040
48-2335
48-2343
72-3024
48-2334
47-3239
46-3040
46-3051

46-3025

59-5149

59-5148
59-51@0

59-5110

59=5139
59-5138
59-5136
59-5135
59-5146



lokegintqda ottty 3 R33,838,R65 23-2043

2.7K Ohm 1/4 watt 5% 1 R29 59-5105

206K Ohm 1/4 wWatt S% 2 R31,R33 59-5036

228K Ohm 1/4 watt 5% 1 R40 59-5¢34

1K Ohm 1/4 wWatt 5% 3 R32,R36,R43 59-5125

3.3 Meg. 1/4 watt 5% 1 R34 59-5C18

136K Ohm 1/4 watt 5% 1 R3S 59-5¢61

2K Ohm 1/4 watt 5% 1 R41 59-5104

22K Ohm 1/4 watt 5% 1 R42 59-5¢70

156K Ohm 1/4 wWatt 5% 1 R44 59-5040

102K Ohm 1/4 watt 5% 1 R4S 59-5845

4.7K Ohm 1/4 wWatt 5% 3 R46,R80,R81 59-5@95

3K Ohm 1/4 wWatt 5% 1 R61 59-5101

1,5k Ohm 1/4 watt 5% 3 R58,R66 ,R67 59-5116

13K Ohm 1/4 watt 5% 1 R62 59-5M78

Variable Resistor

108K Pot (375 V

1¢4B8~--Top Adj.) 1 VR1 54-5023

160 Ohm 1/4 Watt S% 2 R63,R68 59-5140

68K Ohm 1/4 watt 5% 1 R69. 59-5@50

CAPACITORS:

@.1 uF ceramic disc 56 , c1,c2,c5,C6,Clp, 23-40835
Cl4:,C15,;Cl6,Cl7,;
c28,C21,C24,C25,
c27-C31,C33-C44a,
c42,C43,C46,C51,
C52,C53,C55,C56,
c59,Cc62,C63,C68,
c7e,Cc71,C72,C73,
c75,c78,C79,Ce¢~
C84,C86-C9@,C94

33 uF 35 V Dip Tant 19 c47,C54,C64,C69, 21-401@
c74,C76,C85,C91,
c92,C93

1uF ceramic disc 12 c3,c4,Cc7,C8,C9, 23-4032
ci1,c12,cl13,Cc18,
cl19,c22,Cc23

338 pF 5% ceramic 3 c26,C68,C65 23-4067

disc

1060 pF 10% Dip

silvered mica 2 C66,C67 25-1015

.881 uF ceramic disc

DD1@g2 50V 1 C50 23-4060

2208 pF NPO silver

mica 1 c57 25-1003

3308 pF NPO silver

mica 1 css 25-1004

.847 uF X7R 1 c6l 25~1006

.22 uF Mylar 1 c77 25-1816

.81 uF ceramic disc 3 C41,C44,C48 23-4050



Screw 4-48 x 1/2 phil

pan head 2 74-5189
Kep nut 4-4¢ 2 74-5191
Screw 6-32 x 3/8 2 74-5181
ROM PAC Guide 1 91-4003
$6 nylon washer 2 74-5173
12.638 MHz crystal 1 CR6 45-3038
RAM IC -- 48K 8 A@-A7
RAM IC -- 32K 8 B@é-B7
RAM IC -- 16K 8 ce-Cc7
18-pin IC socket 6 17¢,18C,19C,20C, 61-8157
18D,19D
Power Supply
Part Qty/ Location (or Exidy Part #
Board Reference)
Power supply PCB 77-3250
Capacitor 470 uF 25V 1 Cl 20-4004
Capacitor 150@ uF 25V 1 C2 25-1008
Capacitor 6868 uF 25V 1 C3 20-4813
Capacitor .1 uF
ceramic disc 7 c4-Cle 23-4835
Diode 6051 2 CR1,CR2 46-3016
Diode IN40@2 6 CR3-CRS8 46-3025
Resistor 5 ohm 1€w ik R1 55-5285
Voltage Regulator
LM346-12 (or 7812) 1 VR1 48-2338
Voltage Regulator
LM323 . 1 VR2 48-2336
Voltage Regulator
LM328-5 (or 7905) ) VR3 48-2337
Connector $#641388-6MTS
6 pin header AMP 1 Jl 61-8064
Connector @9-52-3102 .
10-pin 100. AMP 1 J2 61-8042
Heatsink #690-3 (no
sub.) 1 VR2 68-7085
Hex nut #6 x 32
(small pattern) 4 VR2 x 2,VR1,VR3 75-3059
Screw 6-32 x .375
(stainless) 4 VR2 x 2,VR1,VR3 74-5181
Tie wrap (small) 1 C3 88-4002
Keyboard Assembly
Part ’ oty/ Exidy Part §
Board
Keyboard PCB 1 77-3140-14-A

Key switch pad set-63,
key top set-63, space



bar 1 72-3050
IN272 germanium diode 2 46-3015
7414 1 48-2350
74L154 1 48-2320
3.3K ohm 1/4 watt

resistor 5 59-5100
Set of 16 numeric

keys with pad 1 72-3051
14 pin ribbon cable 1 71-2330
Transformer Assembly

Part oty/ Exidy Part #

Board
Transformer 3 63~-4030
Mounting bracket (180-018)1 68-7090-1
AC power cord 1 71-2328
Power cord retaining
ring (strain relieve
bushing #SR-4K-1) 1 74-50580
On-off switch 1 72-30852
Fuse holder (1 amp) 1 60-6038
1l amp fuse (lamp, slo blow)

1 60-6037
2Kl line filter 1 9¢-3000
6 pin Molex socket
$09-50-3061 1 61-8043
Pin contact #08-50-2106 6 61-8m44
Machine screw 6/32 x 3/8
phil. pan hd. 4 74-5181
Kep nut 6/32 4 74-5176
Shrink tubing 1/4*% a/r 88-4004
110V (or 228V) tape-on
label
General Mechanical Parts
Part oty/ Exidy Part #

Sorcerer

Upper Enclosure Assy. 1 37-e083
Lower Enclosure Assy. 1 37-0102
6/32 x 3/8 phil. pan

hd. machine screw 5 74-5181
Video cable 1 71-2326
Cassette cable 2 71-2327
Operations manual 1 33-5p01
Carrying case (point

of purchase carton) 1 87-1073
Write-on label 1 89-1601
Serial # label 1 89-2006
Rubber bands .4



Upper housing 1 91-4001

Heat vent screen

(upper rear) 1 68-g601-10

Heat vent screen

(upper side) 1 68-9801~20

Heat vent screen

(lower front) 2 68-0001-20

Heat vent screen

(lower side) 1 68-9001-30

6/32 x 1/4 phil. pan

hd. machine screw 26 74-5182

$6 nylon washer 1 74-5173

Exidy logo overlay 1 89-2000

Keyboard panel

overlay 1 89-2005

Strip front overlay 1 89-2001

Strip rear overlay 1 89-2002

Foam tape

(3 4" x 6" x 1/4") 1 88-4917

Microprocessor board

assembly 1 37-8104

Power supply board

assembly 1 37-8165

Transformer assembly 1 27-6103

Lower enclosure 1 91-4p62

6/32 x 1/2 threaded

standoff (aluminum) 6 74-5090

6/32 x 3/8 screw 4 74-5181

6/32 kep nut 4 74-5176

6/32 x 1/2 threaded

standoff (nylon) 4 74-5075

Adhesive (IPS weld-on

$1001) A/R

4 3 2 1
Hex Dec Hex Dec Hex Dec Hex Dec
0 0 0 0 0 0 0 0
1 4096 i 256 1 16 1 1
2 8192 2 512 2 32 2 2
3 12288 3 768 3 48 3 3
4 16384 4 1024 4 64 4 4
5 20480 5 1280 5 80 5 5
6 24576 6 1536 6 9% 6 6
] 29672 7 1792 il 112 T 7
8 32768 8 2048 8 128 8 8
9 36864 9 2304 9 144 9 9
A 40960 A 2560 A 160 A 10
B 45056 B 2816 B 176 B 11
C 49152 & © 3072 C 192 C 12
D 53248 D 3328 D 208 D 13
E 57344 E 3584 D 224 E 14
F 61440 F 3840 F 240 F 15
Bits 4-7 Bits 0-3 Bits 47 Bits 0-3
HIGH ORDER BYTE LOW ORDER BYTE
Table 5 Hexadecimal - Decimal Conversion




