








































































respectively. The following I/O port �d�e�s�i�~�n�a�t�i�o�n�s� come into 6D 
and A0 and A1: 

Signal Port A1 A0 

UART data FClI 0 �~� 

(serial interface) 
UART status FDH P, 1 
Sorcerer FEH 1 " housekeeping input 
Sorcerer user FFH 1 1 
output (parallel 
inter face) 

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 �~�D�.� The Sorcerer output port and user 
output port are 8-bit latched, by 2D and 9H, respectively. 
Figure �~�6� shows the parallel output port timing signals. 

The UART is 
manufacturer's 
ou tpu t. 

a General Instruments AY-3-lP15j refer to 
technical publications. 10D �b�u�f�f�~�r�s� the 

the 
UART 

Interfaces 

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

Cassette Motor Drivers: 9F ann 02 form a Darlington 
reversed diode CR2 is turnoff protection for Q2. 
CR3 are exactly similar. 

pair; the 
9H, Q3 and 

Power Supply: The transformer has two primary windings in 
parallel; to convert the power supply to 220 V input, 
disconnect the windings ane reconnect in ser.ies (see Hardware 
Modifications, lIP V 6r. Hz to �2�2�~� V SP, Hz). 

Exidy �~� Drivers: The CPU Control, Andress, and Data signals 
are bi-directionally buffered by lH to SH. The hi-directional 
buffering allows DMA. 

S-ICC Control: When anythin9 is �h�~�p�p�e�n�i�n�g� on the logic-board Of 
the tape interface boare', IF receives an input. This 
disconnects the S-10r. Expansion Unit. 
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General 

THEORY OF OPERATION, 
TAPE INTERFACE 

The tape {nterface 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 0 (see Figure ??). At 
1200 baud, a logic 1 is 1 cycle of 1200 Hz and a logic 0 is 1/2 
cycle of 600 Hz; at 300 baud, a logic 1 is a cycles of 2400 Hz 
and a logic 0 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 
approximately 250 mV p-p for the tape recorder AUX 
approximately· 50 mV p-p for the tape MIC input. A 
board location 12H allows a 4 V p-p signal instead, 
re~oiders (jumper points A, C). 

Manchester Encoder 

1eve Is to 
input and 
jumper at 

for digital 

Flip-flop 16F synchronizes the input data with the 1200 Hz 
clock, triggering on the positive edge of the clock pulse. The 
signal is invexted in passing through 16F, but is otherwise 
unchanged. 13F6 and l3F7 frequency encode the data, giving a 
high frequen~y for logic 1 and a low frequency for logic 0. 

Level Adjustor/Pulse Shaper 

C7a rounds ~he corners of the square waves (audio recorders 
don't like square waves); C79, ca0, Cal and caz are DC 
isolators. The output voltage jumper (location 12H) is part of 
this circuit. 

Clock Selector 

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

Frequency ·:Olvider 1!. 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 14K-13 and a 
carry from 14H-15 to l6E-9; the carry starts the count cycle. 
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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 isolateri C60 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 L~near-Phase High ~ Filter 

This-circuit removes flutter. C57, C58, R3land R33 determine 
the nigh-pass cutoff at 30~ Hz. 

3400 Hz Low-Pass Filter 

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

Comparator/L9w-Pass Filter 

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

Si-Directional Edge Detector 

This circuit provides a positive-going pulse for each 
transition at the input. The Schmidt-trigger inverter 13D 
reduces sign~l 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 mi crosec.onds. 13E is an e xclus i ve-OR ga te wh i ch provi des a 
high-goin~ signal during the time the input signal has not 
passed th~ough the delay line. 

Manchester Decoder 

13E-6 is used as an inverter, to force CASSREAD high when RS232 
is chosen. 160-5 is set by the pulses from the bi-directional 
edge detector and produces a recoveree clock signal. 150 is a 
binary up-counter which functions as one-shot to reset 160-1. 
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lSO coynts from 4 to is befgre firtng--this determines a 
critical period during wh ch 16 -9 is e tner set or reset, and 
thus determines a maximum pulse width. Pulses narrower than 
this max width are considered Is; wider pulses are Ss. 160-5 
synchronizes the 160-9 signal with 160-S's recovered clock 
Signal. 

Frequency Multiplier 
i! ~ ~ ! 16) 

14F is a phase-locked loop and 1SE is a frequency- divider. 
l4F has voltage controlled oscillator, which is :adjusted so 
that the signal out of lSE equals the recovered clock (that is, 
the signal out of l4F-4 is adjusted so that the signal into 
14F-14 equals the signal in at l4F-3). 14F locks onto the 
recovered clock and provides a clock signal for the UART, at 16 
times the data rate. lSF selects the working frequencies, 
depending on the chosen baud rate. C66 and its lS0K resistor 
form a low-pass fjltered feedback loop for the voltage 
controlled oscillator; C67, VRI (location ISH) and the 68Kand 
le0K (pin 1) resistors set the center frequenci and frequency 
range. 

Sync Indicator 

l3E9 a cts as a bu f fe r. 14F-l is 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. 

UART Data 
(Non Aetum 
to Zero) 

1200 Baud 
Manchaatar Code 

100 Baud 
Manchal'ar Code 

Figure 13 
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SORCERER 2 PARTS LIST 

Complete Assemblies 

Pa rt 

Logic Board Assembly 
Power Supply Assembly 
Keyboard Assembly 
Transformer Assembly 
ROM PAC PC8 Assemhly 
(does not include case or 
PROMs) 

Logic Board 

Part Qty/ 
80ard 

M a i n log i c PC 8 
IC Socket 16 Pin 
PC TAB 25 

IC Socket 24 Pin 
PC TAB 3 
IC Socket 40 Pin 
PC TAB 2 
Connector Molex 
Ie) Pin 1 
Connector Amp 30 
Pin 1 
Connector 25 Pin 
o Sub. 2 
Connector RCA Phone 3 
Socket 14 Pin 
Keyboard 1 
IC 74LSOB 4 
IC 74LS04 6 

IC 74LS08 3 
IC 74LS10 I 
IC 74LSll 1 
IC 74LS14 1 
IC 74LS21 I 
IC 74LS27 I 
IC 74LS30 1 
IC 74LS32 2 
IC 74LS74 8 

IC 74LS86 1 
IC 74LS112 3 
IC 74LS138 1 
IC 74LS139 1 

Qty/ Exidy Part! 
Sorcerer 

I 77-324~-25·A 
1 77-325~-25-~ 
1 77-3140-JS-A 
1 fi3-4"3r.· 
1 77-3115 . 

Location (or Exiey Part ! 
Reference-)-

77-3240-2(-1-1 

A~-A7,B~-B7,CO-C7, f11-e062 
110 

2e'0,lE,2E hl-8~4S 

8E,9E IiI-e035 

Po\ve r Supply Conn. 61-e041 

ROM PAC Conn. 61-8053 

Serial, Parallel f11-er.63 
M i c. , Ea r. , Video 61-8('f)f) 

Keyboard Plug 71-233~ 
128,lOE,14E,14C 48-23e~ 
19A,9C,80,220,16E, 4e-/.3~2 
10H 
9A,l(~C,2F 48-2312 
14A 48-2306 
lOA 48-2332 
130 48-23~~ 

13C 48-2316 
loA A8-23e4 
70 48-2324 
9A,3F 48-2315 
17A,148,lPA,12C, - 48-2305 
22C,16n,lOF,16F 
13E 4e-2341 
l8A,28,13F 48-2071 
90 48-23A7 
lIB 48-2321 



IC 74LS153 2 lre,14D 48-2322 
IC 74LS155 1 fiD 48-2325 
IC 74LS157 5 ee,8C,15F,13A,19B 48-2323 
IC 74LS161 11 21A,22A,2eB,21B, 48-23~8 

50,150,15E,13H, 
14H,15H,HiH 

IC 74LSl1i6· I 170 48-23~9 

IC 74LS174 1 IIC' 48-2333 
IC 74LS241 14 2~A,16B,17B,15C, 48-2328 

1~C,lD,4D,10D,6E, 
IF,fiF,IH,6H,8H 

IC 74LS374 3 21C,2D,9H 48-2314 
0331 PROM (BRUCE) I lSB 48-6331 
(Screen Control) 
IC 8304 7 110,120,2H,3H,4H, 48-2327 

SH,7H 
IC ROM EXM01-1 1 IE 49-1~"4 
IC ROM EXMOl-2 1 2E 49-1005 
IC PROM EXCHR 1 1 2eD 49-HH~6 
(Ctfaracter Gene ra tor) 
IC Z80 CPU 1 eE 4R-~Z8" 
rc AY51015 1 9E 48-2319 
IC LM324 1 12F 48-2342 
TIL III Opto Isolator 

2 12Ea,12Eb 47-3040 
IC 75150 1 lIE 48-2335 
IC CD4046BC 1 l4F 48-2343 
DIP Switch 
4 Positions 1 11A 72-3024 
IC RAi"t1 2114 6 17C,18C,19C,2~C, 48-2334 

180,19D 
2N2222 Transistor 
Ql,Q2,Q3 . 3 11H 47-3039 
TIL 220 LED CR5 1 17H 46-3040 
Zener Diod~ IN749 
CRI 1 lIE 46-3351 
Diode IN400"2 CR2, 
CR3,CR4 3 11H,11H,5E 46-3025 

RESISTORS: 

4 7 0 h m 1/4 \.: a t t 5% 4 R12, R 1 0, R 11, R 15 59-5149 
Resistor . PAC Beckman 
e98-3-R47 2 3D,8A 59-5148 
3.3K Ohm·l/4 v.'att 5% 8 R13,R14,~17,R27, 59-5100 

R28,R79,R25,R55 
2.2K Ohm -1/4 \A.la t t 5% 14 R24,R26,R30,R37, 59-5110 , 

R47,R48,R49,R53, 
R51,R52,R53,R54, 
R5~,R59 

12e Ohm 1/4 Watt 5% 1 Rn C 59-5139 
220 Ohm 1/4 1'421 t t 5% 2 R16,R18 59-5138 
330 Ohm 1/4 Watt 5% 2 R19,R20 59-5136 
470 Ohm 1/4 \o'att 5% 4 R21 , R 2 2 , R 6 4 , R 7 " 59-5135 
68 Ohm 1/4 w'att 5\ 1 R82 59-5146 



1 Meg. 1/4 Watt 5' 1 
11K Ohm 1/4 Watt St 3 
2.7K Ohm 1/4 Watt 5' 1 
200K Ohm 1/4 Watt 5' 2 
220K Ohm 1/4 Watt 5% 1 
1K Ohm 1/4 Watt 5% 3 
3.3 Meg. 1/4 Watt 5% 1 
130K Ohm 1/4 Watt 5% 1 
2K Ohm 1/4 Watt 5% 1 
22K Ohm 1/4 Watt 5% 1 
150K Ohm 1/4 Watt 5% 1 
100K Ohm 1/4 Watt 5% 1 
4.7K Ohm 1/4 Watt 5% 3 
3K Ohm 1/4 Watt 5% 1 
1.5K Ohm 1/4 Watt 5% 3 
13K Ohm 1/4 Watt 5% 1 
Variable Resistor 
100K Pot (375 V 
104B--Top Adj.) 1 
100 Ohm 1/4 Watt 5% 2 
6aK Ohm 1/4 Watt 5% 1 

CAPACITORS: 

0.1 uF ceramic disc 56 

33 uF 35 V Dip Tant 1~ 

1uF ceramic disc 12 

330 pF 5% ceramic 3 
disc 
1000 pF 10% Dip 
silvered mica 2 
.001 uF ceramic disc 
00102 50V 1 
2200 pF NPO silver 
mica 1 
3300 pF NPO silver 
mica 1 
.047 uF X7R 1 
.22 uF Mylar 1 
.11 uF ceramic disc 3 

R39 
R23,R38,R65 
R29 
R31,R33 
R40 
R32,R36,R43 
R34 
R35 
R41 
R42 
R44 
R45 
R46,R8~,R81 
R61 
R58,RI56,R67 
R62 

VR1 
R63,R68 
R69. 

C1,C2,C5,C6,C10, 
C14,C15,CHi,C17, 
C20,C21,C24,C25, 
C 27 -C 31 , C 3 3 -C 40 , 
C42,C43,C46,C51, . 
C52,C53,C55,C56, 
C 59 ,C62 ,CI; 3 ,C68, 
C70,C71,C72,C73, 
C75 ,C78 ,C79 ,ce e­
C84,C8G-C'90,C94 
C47,C54,C64,C69, 
C74,C7fi,C85,C91, 
C92,C93 
C3,C4,C7,Ce,C9, 
C11,C12,C13,C18, 
C19,C22,C23 
C26,C60,C65 

C66,C67 

C50 

C57 

C58 
C61 
C77 
C41,C44,C48 

~§:~~i~ 
59-5105 
59-5A36 
59-5r.34 
59-5125 
59-5018 
59-5~f\1 
59-51~4 
59:"5~70 
59- 50"" 
59-5045 
59-5"95 
59-5101 
59-5116 
59-5('178 

54-5023 
59-5140 
59-50S" 

. 
23-4035 

21-4"1~ 

23-4032 

23-4~67 

25-1015 

23-4~60 

25-1003 

25-1004 
25-HH'J6 
25-·1016 
23-4050 



Screw 4-40 x 1/2 phil 
pan head 2 
Kep nut 4-40 2 
Screw 6-32 x 3/8 2 
ROM PAC Guide 1 
'6 nylon washer 2 
12.638 MH~ crystal 1 
RAM IC --.48K 8 
RAM IC 32K 8 
RAM IC 16K 8 
18-pin IC socket 6 

CR6 
Ae-A7 
B0-B7 
C0-C7 
17C,18C,19C,20C, 
180,190 

Power Supply 

Part Oty/ 
Board 

Location (or 
Reference-) -

Power supply PCB 
Capacitor 470 uF 25V 1 
Capacitor 150~ uF 25V I 
~apacitor 6000 uF 25V 1 
Capacitor .1 uF 
ceramic disc 7 
Diode 6051 2 
Diode IN4~02 6 
Resistor 5 ohm leW 1 
Voltage Regulator 
LM340-12 (or 7~12) I 
Voltage Regulator 
LM323 I 
Voltage Regulator 
LM320-5 (or 7905) I 
Connector 164I388-6MTS 
6 pin header AMP I 
Connector ~9-52-3102 
I0-pin 100. AMP 1 
Heatsink '690-3 (no 
sub.) 1 
Hex nut 16 x 32 
(small pattern) 4 
Screw 6-32 x .375 
(stainless) 4 
Tie wrap (5mall) I 

Keyboard Assembly 

Part 

Keyboa rd PCB 
Key switch pad set-63, 
key top set-63, space 

C1 
C2 
C3 

C4-C10 
CR 1 ,CR2 
CR3-CR8 
R1 

VR1 

VR2 

VR3 

J1 

J2 

VR2 

VR2 x 2,VRI,VR3 

VR2 x 2,VR1,VR3 
C3 

Oty/ 
Board 

Exidy Part! 

I 77-3140-14-A 

74-5189 
74-5191 
74-5181 
91-4003 
74-5173 
45-3038 

61-8157 

Exidy Part! 

77-3250 
20-4004 
25-H"H~ 
20-4013 

23-4035 
46-31iH6 
46-3025 
55-5005 

4S-2338 

48-2336 

48-2337 

61-8064 

61-8042 

68-7005 

75-3059 

74-5181 
88-4002 



bar 
IN279 germanium diode 
7414 
74L154 
3.3K ohm 1/4 watt 
resistor 
Set of 16 numeric 
keys with pad 
14 pin ribbon cable 

Transformer Assembly 

1 72-3"5" 
2 46-3915 
1 48-235" 
1 48-2329 

5 59-51"" 

1 72-3051 
1 71-233" 

Part Qty/ 
Board 

Exidy Part! 

Transforme r 
Mounting bracket 
AC power cord 

1 
(100-018) 1 

1 
Power cord retaining 
ring (strain relieve 
bushing ISR-4K-l) 
On-off switch 
Fuse holder (1 amp) 

1 
1 
1 

1 amp fuse (lamp, s10 

2Kl line filter 

blow) 
1 
1 

6 pin Molex socket 
'09-50-31361 
Pin contact '98-50-9196 
Machine screw 6/32 x 3/8 
phi 1. pan hd. 
Kep nut 6/32 
Shrink tubing 1/4-
l10V (or 229V) tape-on 
label 

General Mechanical Parts 

1 
6 

4 
4 

air 

1 

Part Qty/ 
Sorcerer 

Upper Enclosure Assy. 1 
Lower Enclosure Assy. 1 
6/32 x 3/8 phil. pan 
hd. machine screw 5 
Video cable 1 
Cassette cable 2 
Operations manual 1 
Carrying case (point 
of purchase carton) 1 
Write-on label 1 
Serial I label 1 
Rubber bands 4 

63-493" 
68-7099-1 
71-2328 

74-5"50 
72-3052 
6A-6038 

60-6037 
90-31300 

61-8943 
61-8A44 

74-5181 
74-5176 
88-4994 

Exidy Part ! 

37-0"03 
37-9102 

74-5181 
71-2326 
71-2327 
35-5""1 

87-1073 
89-18.,1 
89-2986 



~. 

Upper hou.lng 1 '1-f •• 1 
Heat vent screen 
(upper rear) 1 tSl-I.l1-1. .:. 

Heat vent .creen .:. , :"1 ~ "_ • - 1 ,. r " ~ "'.; . 

(upper side) 1 68-"11-21 
Heat vent screen 
(lower front) 2 68-1111-21 
Heat vent screen 
(lowe r side) 1 68-1111-31 
6/32 x 1/4 phil. pan 
hd. machine screw 26 74-5182 
,6 nylon washer 1 74-5173 
Exidy logo overlay 1 89-2888 
Keyboard panel 
overlay 1 89-2885 
Strip front overlay 1 89-2881 
Strip rear overlay 1 89-2882 
Foam tape 
(3M 4 w x 6 w x 1/4W) 1 88-4817 
Microprocessor board 
assembly 1 37-8184 
Power supply board 
assembly 1 37-"105 
Transformer assembly 1 27-0103 
Lower enclosure 1 91-4"" 2 
6/32 x 1/2 threaded 
standoff (aluminum) 6 74-589" 
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 74-5875 
Adhesive (IPS weld-on 
t18"1) AIR 

4 3 2 1 

Hex Dec Hex Dec Hex Dec Hex Dec 

0 0 0 0 0 0 0 0 

1 4096 1 256 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 96 6 6 

7 29672 7 1792 7 112 7 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 C 3072 C 192 C 12 

0 53248 0 3328 0 208 0 13 

E 57344 E 3584 D 224 E 14 

F 61440 F 3840 F 240 F 15 

Bits 4-7 Bits ()'3 81u4-7 Bits ()'3 

HIGH ORDER B'f'TE LOW ORDER BYTE 

Table ·S Hexadecimal - Decimal Conversion 


