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SYSTEM OVERVIEW 

The Radio Shack TRS-80 Model Ill Microcomputer is an enhanced version of Radio Shack's popular TRS-80 Microcom
puter (Model II. The T RS-80 Model Ill is software compatible with the Model l so that owners of either system can take 
advantage of the large number of programs available. 

Features of the TRS-80 Model 111 which are common to the TRS-80 Model I include: 

• Availability of Level I or Level 11 BASIC in ROM 

• Full size typewriter style keyboard 

• A 12-inch video display 

• Built -in cassette interface 

• Character display of 16 lines of 64 characters 

• Graphics under control of BASIC (128 H x 48 V) 

• UL recognized construction 

In addition, the Model 111 has the following standard features: 

• 12-key numeric keypad for rapid entry of numbers 

• Rugged cabinet housing keyboard, electronics, video display, and power supply 

• Direct drive video monitor for improved resolution 

• Internal power supply 

• Parallel printer port for use with Radio Shack printers 

Several other features are available when Level II BASIC is used; features such as: real time clock, upper and lower case 
characters, RAM internally expandable to 48K bytes, 1/0 port for peripheral expansion, and cassette interface available 
with 500 and 1500 baud rates. 

Optional peripherals for the TRS-80 Model Ill include disk drives (two built-in, two external ) with double density for 
increased storage capacity , and a built-in RS-232 serial interface for communications and peripheral interface . 

The Block Diagram shows the various internal components and connections of the Model 111 Microcomputer . 
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DISASSEMBLY 

CASE: 

1. Remove all cables from the bottom and rear of the Com
puter. Position the Computer on its rear panel to provide 
easy access to the case bottom. Remove the ten screws 
from t he case bottom. Notice the different types and 
lengths of screws and note their positions. Set them 
aside in groups. 

2. Position the Computer upright and remove the #6 screw 
and washer from the top of the back panel of the case. 

3. Very carefully remove case top, lifting striaght up and 
setting it aside to the left ( if facing video screen). Be 
careful not to exceed the length of the video cable. 

4. Remove screws from the chassis shield and the ground 
connectors and remove the shield. * * 

CPU BOARD: 

1. Remove all cables connecting the CPU Board (power 
supply cable, video, keyboard, and cassette cables, and 
if appl icable, the RS-232 and FOC inter-connect cables). 

2 . Remove the five screws fastening the PC Board (two in 
upper right corner, three on bottom). 

3 . Remove the small PCB Mount Bracket and its two 
screws from atop the metal chassis bracket. '"' 

4 . Make sure all cables to the CPU Board have been discon
nected then remove the Board . (If your unit uses plastic 
spacer mounts to hold the Board, press the small tabs on 
the mounts through the mounting holes in the PCB and 
gently pull the CPU Board off.) 

FDC BOARD (optional): 

NOTE : The CPU Board must be remove before removing the 
the FDC Board. 

1. Be sure to d isconnect all cables to the FDC Board. 

2 . Remove the screws holding the FDC Board to the metal 
chassis and remove the Board . 

""Not applicable to all units. 

RS-232 BOARD (opt ional): 

NOTE: The CPU Board must be removed before removing 
the RS-232 Board . 

1. Be sure to removt? all cables connecting the RS-232 
Boilrd. 

2. Remove the screws connecting the PC Board to the 
chassis and remove the Board. 

MAIN POWE R SUPPLY: 

1 . Remove all interconnect cables to the Boards fastened 
on the metal chassis bracket (power supply cable, 
video, keyboard, and cassette cables, and if applicable, 
RS-232 and FDC power connectors and the Disk ribbon 
cable). 

2 . Remove the four screws fastening the metal chassis 
bracket to the case bottom . 

3. Make sure all inter-connecting cables are removed, then 
carefully lift out chassis bracket and attached Boards. 

4. Remove the four screws fasten ing the Power Supply to 
the Bracket (notice where the ground tab is fastened), 
then carefully remove the power supply . 

DISK DRIVE POWER SUPPLY (optional): 

1. Disconnect all cables and wires connecting to the Power 
Supply. 

2. Remove the four screws fastening the Board to t he Disk 
Mounting Bracket (notice where the ground tab is fas
tened), then carefully remove the Power Supply . 

DISK DRIVES (optional): 

1. To remove the Disk Drive in the top position, carefully 
remove t he FDC inter-connect cable connected to the 
rear of the Drive. 

2. Remove the four screws and washers (two on each side) 
which connect the Drive to the Disk Mounting Bracket . 

3 . Disconnect the power su·pply connector from the bot• 
tom o f the top board in the Disk Drive and also remove 
the ground wire from the rear of the Drive. 
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4. To remove the Disk Drive in the bottom position, you 
must fi rst remove the Disk Drive Power Supply . 

5. After removing the Power Supply, remove the FDC 
inter-connect cable from the rear of the Drive. 

6 . Remove the four screws and washers (two on each side) 
which connect the Drive to the Disk Mounting Bracket . 

7. Disconnect t he power supply connector from the bot• 
tom of the top board in the Disk Drive and also remove 
the ground w ire from the rear of the Dr ive. 

V IDEO MONITOR (CRT) AND VIDEO BOARD 

1. Disconnect the four color coded w ires with spade lugs 
from t he CRT yoke. (Be sure to note their positions.) 

2. Disconnect the connector on the rear of the CRT neck. 

WARN ING 

There may be a high voltage charge on the high voltage 
anode. To discharge, connect one end of a wire to a 
known good ground and connect the other end of the 
wire to the blade of a common screwdriver. Insert the 
screwdriver blade under the suction cup and touch it 
t o the clip holding the wire to the CRT. 

8 

3. Insert a common screwdriver under the suction cup on 
the high-voltage anode wire on the side of the CRT. Use 
the screwdriver to compress the clip holding the wire to 
the tube and pull the wire free. 

4. Remove the ground wire fastened directly t o the V ideo 
Board . 

5. Remove t he upper right and lt>wer left nuts and washers 
which hold the CRT in place . 

CAUTION 

If dropped, the CRT may implode. To avoid this kind of 
accident, support the CRT while performing the next 
step. 

6. Remove the remaining l~wer right and upper leh nuts, 
and washers and carefully remove the CRT. 

7. Disconnect the CPU cable connector from the Video 
Board. 

8. Remove t he two screws fastening t he Video Board to the 
Case Top and carefully lift out Board. 



REASSEMBLY 

RS-232 BOARD (optional): 

1. Install the PC Board using #6 x 3/8" screws. If appli
cable, press the PC Board onto the plastic spacer mounts 
then fasten with the screws. 

2. Reconnect all cables to the RS-232 Board. 

FDC BOARD (optional): 

1. Install the PC Board using #6 x 3/8" screws and the 
plastic spacer mounts, if used. 

2. Reconnect all cables to the FDC Board. 

CPU BOARD: 

1. Make sure good insulating washers are attached to the 
CPU Board (Rev. F boards only) then fasten the Board 
using #6 x 1 /4" screws. 

2. Reconnect all cables to the CPU Board (power supply 
cable, video, keyboard, and cassette cables, and if appl i
cable, RS-232 and FDC inter-connect cables). 

3. Attach the small PCB Mount Bracket (if used) to the 
metal chassis bracket with two #6 x l /4" screws. 

MA IN POWER SUPPLY : 

1. Fasten the Power Supply to the metal chassis bracket 
using four #6 x 1/4" screws. Be sure the ground tab is 
fastened back in p lace. 

2 . Install the chassis bracket (with all Boards in p lace) in 
the case bottom using four #6 x 1 /4" screws. 

3 . Reconnect all cables (power supply, video, keyboard, 
and cassette cables, and RS-232 and FDC power cables 
and Disk ribbon cable if necessary). 

DISK DRIVE (optional): 

1. Place -the Disk Drive in the bottom position and recon
nect the ground wire and power supply connector. 

2. Fasten the Drive with four #6 x 1 /2" screws and four 
flat washers (two on each side). 

3. Reconnect the FDC inter-connect cable to the rear of 
the Drive. 

4. Position the second Disk Drive in the top position and 
reconnect the ground wire and power supply connector. 

5 . Fasten with four screws and washers (two on each side) . 

6. Reconnect the FDC inter-connect cable to the rear of 
the Drive. 

DISK DR IVE POWER SUPPLY (optional): 

1. Before install ing the Power Supply, be sure that the 
bottom Disk Drive is mounted in place and the Disk 
Shield is in positon on the Disk Mounting Bracket . 

2. Reconnect all cables and wires to the Power Supply. 

3. Fasten the Power Supply with fo ur #6 x 3/8" screws. 
Be sure the ground tab is fastened back in place. 

VIDEO MONITOR (CRT) AND V IDEO BOARD: 

1. Position the CRT in the Case Top and install the upper 
left and lower right # 10 washers and nuts. 

2. Install the upper right and lower left # 10 washers and 
nuts. Be sure to reconnect the ground wire from the 
CPU cable . It wi ll require two nuts to fasten it. 

3 . Install the Video Board into the Case and fasten with 
two #6 x 1 /4" screws. 

4. Connect the ground wire with solder lug back to the 
Video Board . 

5. Install the plug on the rear of the CRT neck . 

6. Install the four color coded wires wi th spade lugs to 
their associated terminals (as determined by a colored 
dot on the yoke near each terminal) . 

7. Install the high-voltage anode wire on the side of the 
CRT. Use a screwdriver to compress the clip and insert 
it into the CRT. Press down on the suction cup to 
secure. 

CASE: 

1. Double-check to be sure all wires are connected cor
rectly and all Boards are properly fastened. 

2. Attach the chassis shield (if used) with #6 x 1/4" 
screws and reconnect the ground connectors. 

3 . Carefully place the Case Top over the Case Bottom. 
Do not hit the CRT neck. It could implode or break 
off. 

4 . Insta ll the #6 x 3/8" sheet metal screw and flat washer 
in the top rear panel of the Case. 

5 . Carefully rest the Computer on its rear panel and replace 
the ten #8 screws; five 1" sheet metal toward rear, three 
7 /8" machine head along front, and two 1" machine 
head in remaining posit ions. 
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SECTION Ill 

CPU CIRCUIT BOARD 
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TECHNICAL DESCRIPTION 

The technical description of the Model 111 Computer CPU 
circui t board will be broken down into nine sections. These 
are: 

1 . Processor 
2. RAM 
3. Adress Decoding 
4. Video 
5. Video Sync Circuits 
6. Keyboard 
7. Cassette Interfaces 
8. Line Printer and Real Time Clock 
9. 1/0 Bus 

This breakdown, which follows the partit ioning of the sche
matic diagrams, wil I allow easy explanation and referencing. 

VIDEO SYNC CIRCUIT S 

The video sync circuits are required to meet the pulse width 
and polarity requirements of the video monitor. It also allows 
adjustment in both t he horizontal and vertical planes in dis
crete increments. The vertical sync pulse VSYNC is active 
low and approximately 693µsec in duration. The frame rate 
is either 50 or 60 Hertz. The horizontal rate is 15,840 Hz and 
the signal HSYNC is active high with a duration of approxi
mately 8 µsec. The vertical plane adjustment covers a total 
of eight rows and is adjustable in increments of one row 
(Rl, R2, R4). The horizontal plane adjustment increments 
by two characters for a total coverage of 16 character posi
tions. Both adjustments are accomplished with t he use of 
wired "AND" gat es U22 and U38 (LS266J. 

PROCESSOR 

The CPU chip is a Z-80 that runs at a clock speed of 2 .02752 
MHz. The CPU clock is derived by dividing the basic video 
clock (10.1376 MHz) by five. U62 performs this function 

" " r, 

and the clock is non-symmetrical with a 40 percent high duty 
cycle. The clock signal PQC is run through an active pull-up 
and becomes PC LOCK which has a full 5-volt swing with fast 
rise and fall times. The reset switch, which is located on the 
keyboard, is ORed with power on reset ( R7, C54, U 15) to 
provide a System RESET* signal. The Reset pin on the Z-80 
is driven by RESET*. The address lines are buffered by 
LS244's (U91 , U92), the data lines by an LS245 (U90), and 
control lines buf_fered by an LS367 (U76). The buf fered 
control lines are combined in U89 and U86 to form memory 
and 10 port controls (RD*, WR*, IN*, OUT*). 

See the CPU Timing Diagram for exact time re lationships . 
U75 is used to switch the data bus buffer during INTAK~ 
cycle or any read operation (10 or Memory). Whenever one 
of the ROM's is being accessed; the data bus buffer is dis
abled by U108 since the RO M's data l ines are located on the 
CPU data bus. BUSRQ .. , HALT*, BUSAK*, and RFSH" are 
not used. The Model 111 has three sockets for the ROMs 
U104, U105, U106). They are 64K bit, 32K bit and 16K bit 
ROMs, respectively. 

RAM 

The RAM consists of an array of up to twen ty-four 16K 
dynamic memory chips with damping resistors located on all 
address and control l ines (RP1, RP2, RP3). Chips U7 to U14 
are addressed at 4000 to 7 FF F, U25 to U32 are addressed at 
8000 to BFFF and U43 to U50 are addressed at C000 to 
FFFF. The memory data is interfaced to the data bus by 
two 8T26s (U63, U64). Normally the data is driven into the 
memory array. However, on a read cycle U 19 switches the 
direction of the transceivers and drives memory data onto 
the data bus. The · 5 volts required by the RAMs is supplied 
by a 3-terminal regulator (MC7905C) which takes - 12 volts 
as its input. See the CPU Timing Diagram for the relationship 
between RAS", MUX, CAS*. 
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ADDRESS DECODING 

The Address Decoding provides all the selects for the system 
10 ports, the ROMs, Keyboard, Video, and RAM memory 
control. Refer to the Memory Map for exact locations of 
devices. The two LS138 demultiplexors provide the INPUT 
and OUTPUT strobes for system 10 ports EO to FF; U41 for 
OUTs and U40 for INs. Memory timing consists of U37 and 
U61 in a shift register configuration clocked at 10.1376 MHz 
to give the correct re lationsh ip between RAS*, MUX, and 
CAS". MUX provides the switch between Row address and 
Column address on the address multiplexors U24 and U42 
for the memory array. The three CAS signals are generated 
by LS139 (U58), LS32s (U59, U107);one CASfor each row 
of RAMs. Note that t he first row of RAMs is the only one 

suitable for 4K RAMs (jumper option U to T, N to P, GG to 
FF). The ROM strobes (ROMA .. , ROMB *, and ROMC*) are 
generated by the remaining section of the LSl 39 (U58), and 
part of the LSl 45 (U60). The combinational logic below U60 

(U75, U73, U72, U74, U86) deletes two addresses from 
ROMc• (37E8 and 37E9) which correspond to the line 
printer address, thus ROMCP ~ is the actual strobe going to 
the 16K bit ROM . The result is that the line printer may be 
accessed for a read as either a memory address (37 E8) or an 
10 port (F8). See the 10 Port Description for a complete 
breakdown of all 10 ports and address space map. The 
remaining strobes KYBD • and V ID* are also generated by 

the LS145 (U60). 

MEMORY MAP OF MODEL Ill 

HEX ADDRESS DESCR IPT ION DECIMAL SIZE (1 K = 1024) 

0000 ROMA 8K 

1FFF 

2000 ROM B 4K 

2FFF 

3000 ROMC 2K·2 

37FF 

37E8 Printer Status 2 

37E9 

3800 Keyboard 1K 

3BFF 

3C00 Video 1K 

3FFF 

4000 RAM 16K 
7FFF 

8000 RAM 16K 
BFFF 

C000 RAM 16K 
FFFF 

14 



10 PORT DESCRIPTION 

Name: 
Port Address: 

LPIN* 
0F8H 
Read Only Access: 

De.script ion : Read Line Printer Port Status 

Name: 

BIT 7 = BUSY 
l =True 
0=False 

BIT 6 = OUTPAPER 
1 =True 
0=False 

BIT 5 = UNIT SELECT 
1 =True 
0 =False 

BIT 4 = FAULT 
1 =True 
0=False 

Port Address: 
LPOUT• 
0F8H 
Write Only Access: 

Description: Line Printer Output Data Port 

BIT 7 thru BIT 0 = ASCII Byte to be Printed. 

Name: 
Port Address: 

RTCIN* 
0ECH 
R~ad Only Access: 

Description: Clear Real Time Clock Interrupt 

BIT 7 thru BIT 0 Don' t Care 

Name: D ISKOuT• 
Port Address: 0F0H to 0F3H 
Access : Write Only 
Description : Write to Disk Control Registers 

Port 0F0H = Disk Command Register 
Port 0F 1 H = Disk Track Regist er 
Port 0F2H = Disk Sector Register 
Port 0F3H = Disk Data Register 

Name: 
Port Address : 

DISKIN* 
0F0H to 0F3H 
Read Only Access: 

Description: Read Disk Control Registers 

Name: 

Port 0F0H = Disk Status Register 
Port 0 F 1 H = Disk Track Register 
Port 0 F2H = Disk Sector Register 
Port 0F3H = Disk Data Register 

Port Address: 
RS2321N•· 
0E8H to 0 EB H 
Read On ly Access: 

Description: Read UART Registers 

Name: 

Port 0E8H = Modem Status 
Port 0E9H = N.A. 
Port 0EAH = UART Status Register 

Port 0EBH = UART Receiver Holding Register, 
Resets D.R. 

Port Address: 
RS2320UT" 
0E8H to 0 EBH 
Write Only Access: 

Description : UART Contro l, Data ; 
Modem Control; BAG Control 

Port 0E8H = UART Master Reset 
Port 0E9H = Baud Rate Register Load 
Port0EAH = UART Control register and 

Modem Control 

Port 0EBH = UART Transmitter Holding Register 

15 
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VI DEO 

The Video section can be subdivided into four parts : 
A . Video RAM wi th associated addressing and data buffer 
8 . Main oscillator and divider chain 
C. Character generation logic 
D. Wait logic 

A. The video RAM consists of t wo 2114 static RAMs (U81, 
U82) which gives 1024 ( 1 K l bytes of RAM. Addressing 
from the divider chain or th e Z-80 CPU comes from the 
LS157 mult iplexors (U69 , U70, U71 ). The vid eo data is 
buffered to the CPU data bus through an LS245 (U67). 
or to the character generator logic by the LS273 latch 
U68. Addressing control is determined by the signal 
RSV ID ,. which is described in paragraph D. 

B. The main oscillator consist s of inverters from U2, crystal 
Yl, and d iscre tes R1, R5, and C1 . Th e oscil lator runs in 
t he fundamental mode at a frequency of 10.1376 MHz. 
Th is basic frequency is divided by two in U3 and be • 
co mes CLOCK/2. The CLOCK and CLOCK/2 signals are 
fed to mux U4 which provides the divider chain wi th the 
CHAIN signal (633.6 kHz) provides the shift register 
U52 with the SHIFT signal , and also supplies the signal 

LATCH (1/8 the rate of SHIFT ) to various part s. MOO
SE L selects ei ther the 64 character or 32 character mode. 
(Refer to the V ideo Timi ng diagram.) The main divider 
chain consists of two LS393s (U20, U56) and one LS74 
(U 1 ). This divider chain , connected as one long ripple 
counter, presents the character count, the line and row 
count , and the horizontal and vertical drive signals to 

c,oc. n.rs JlJlfll Ul.fiJ1Jl.flflJ1.J 1fl •1..r1.flf 

,...,. ' JLf1.JLJL. '7..JlJlS....fl..Jl_ 
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PCL0CIC. 
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the rest of the video section . The horizontal drive signal 
(HDRV) runs at 15.840 kHz and results in 80 char
acters per line ; 64 displayed and 16 blanked . The line 
count (L 1 to LS ) runs modulo 12 (i.e., twelve horizontal 
lines per character block ). The row counter (R1 to RS 
and VD RV) runs modulo 22 (60 Hz). or modulo 26 
(50 Hz) depending which jumper option , "A", or "B" 
or "C", has been selected . 

C. The character generation logic consists of a lat ch (LS273-
U68) to hold the ASCII data , a ROM which co ntains the 
riot pattern mak ing up the characters, a shift register 
(LS166 • U52) which serializes the 8 -bit data for d isplay 
on the screen, and the associated t iming and control 
signals provided by the divider chain and oscillator cir• 
cuits. On the rising edge o f LATCH the LS273 stores the 
A SCI I byte from the video RAMs . This data is presented 
to t he character generator ROM to form part of the ad
d ress of the character to be d isplayed. The other addres
sing information comes from the divider chain ( L 1 to 
L4) to select the scan line of the character to be displayed . 
(T here are twelve scan lines in each character block.) On 
the next LATCH pulse t he data from the ROM is latched 
into the shift register and shi fted out by the SH I FT 
clock . The SH I FT clock runs eight ti mes faster than 
LATCH, hence there are eight horizontal dots per char 
acter line. The LATCH signal into the shift register is 
quali fied by DL YBLANK so that during horizon tal re · 
trace, vertical retrace, and the last four scan lines of each 
character d isplayed. the sh ift register will shift out zeros. 

VIDADUH X~ ___ ::x::--- -----x ______ ~x::=--~- x-.:: --=>--

FIGURE 2. VIDEO T IMING DIAG RAM 
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If VD7 is a one and VD6 is a zero, then a graphics char
acter will be displayed which uses LS153 (U54) and 
LS244 (U53) to load the data into the shift register. Note 
that both U36 and U53 are tr i-state devices and that the 
enables for these devices (DL YCHAR " and DL YG RAPH · 
IC*) are the complements of each other. This means that 
either character data or graphics data will be loaded into 
the shift register depending of course on the state of VD7 
and VD6 . The signal ENAL TSET and an LSOO (U37) 
allow the 64 characters that are masked by the graphics 
characters to be displayed from the ROM (U36) . When 
ENAL TSET is a one, the 64 standard characters are dis
played . When ENAL TSET is a zero, 64 alternate char
acters are displayed . 

D. The wait logic forces the CPU into a wait state if the 
BLANK* signal is not present. This allows video RAM 
updates only during horizontal retrace, vertical retrace, 
and the blanking on the last four scan lines o f a character 
since these are the conditions that form BLANK*. This 
will eliminate virtually all the "hashing" on the display. 
The logic consists of U17, U16, U18 , U57, U39, and U1. 
When V ID" is true, indicating the CPU wants access to 
the video RAM, and PB LANK * is false, both signals are 
combined in U16 to give PWAIT*. If PB LANK* is true, 
it is combined with VID* to give RSV ID*, which is then 
granted access to the video RAM. This feature can be 
disabled through the DISWAIT input to U39 which is 
under software control. 

KEYBOARD 

The keyboard interface consists of open collector drivers 
(LS05) U34 and U35 which feed the 8 by 8 key matrix with 
addresses AO through A7 . The output of the matrix has the 
pullup resistors and CMOS receivers which give reliable key 
closure sensing even with key switches of up to 300 ohm 
resistance. The data from the CMOS buffer is driven onto the 
data bus by the LS240 (U66). The signal KYBD• strobes the 
octal data bus driver. The reset switch is also mounted on the 
keyboard assembly and the three lines required are routed in 
the twenty-pin keyboard cable to the reset circuit. Note t hat 
all electronic parts are mounted on the CPU Board; n_one are 
required on t he PCB for the keyboard . 

CASSETTE INTERFACE 

There are two separate cassette circuits for 500 Baud and 
1500 Baud. The 500 Baud Read circuitry is very similiar in 
principle to the Read circuitry on Model I. The MC1741 
forms a two pole high pass active f il ter to filter out 60 Hz 
noise. The two amplifiers of the MC1458 (USO) form a full 
wave active rectifier. Capacitor C94 acts to smooth out the 
rectified output which is then fed to a 339 comparator (U96). 
Resistors R48, R49, and R51 provide a f ixed threshold of 
0 .5V at pin 5 of U96. This gives a minimum level w it h which 

the input signal at pin 4 may be compared against. Capacitor 
C93 provides a voltage equal to t he average signal level, with 
R46 and CR9 providing fast charge and R48 providing a slow 
discharge. Capacitor C93 provides an equivalent AGC action 
since the comparator threshold becomes proportional to the 
signal level. The comparator outputs negative pulses cor
responding to the input pulses which are then inverted by 
U2 and fed into the clock of a "D" f lip-flop (U3) . The "D" 
fl ip-flop will then be set and w ill stay set until cleared by 
GAS OUT* (equivalent to OUTSIG in Model I). CAS IN* 
will read the data stored in U3 and output it at pin 7 of t he 
data bus. 

The 500 Baud Write circuitry is identical to the write cir
cuitry used in the Model I. This circuit is also used to provide 
the squarewave data for 1500. Baud. Data OOH gives 0.4V 
out, Data 01 H gives 0.BV out, and Data 02H gives O .0V out . 
The 1500 Baud uses 01 H and 02H only. The 500 Baud out
put is a 250µsec pulse whi le the 1500 Baud output is a 
squarewave that varies in frequency between 1320 Hz and 
2680 Hz. 

The 1500 Baud cassette input consists of a zero crossing 
detector using ·U96. Diode CR8 is used to prevent the input 
signal from driving pin 10 of U96 negative. The output, pin 
13 of U96, is normally high when the signal is applied and 
will provide a 50m V threshold at pin 11 . RS 7 and R59 pro• 
vide this 50mV of threshold and hysteresis. The output of 
the comparator is fed to the two 74LS74 "D" flip-flops 
which determine whether the rising or falling edge is detected 
and is also used to set an interrupt signal INT" using U18 and 
U35. ENCASINTF, pin 2, enables the falling edge interrupt 

lat ch and ENCASINTR, pin 12, enables the rising edge inter• 
rupt latch. Only one of the latches are enabled at any one 
t ime. CASIN* clears the interrupt latches and RDINT
STATUS* is used to read the data from the interrupt latch to 
tell which latch has been set. The cassette motor on relay is 
driven by U97. 
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LINE PRINTER AND REAL T IME CLOCK 

The LS273 (U94) latches the data written to the Line Printer 
and the one-shot (U93) provides the data strobe. The printer 
status lines are buffered through the LS244 (U95). A full 
eight b its of data are buffered so that the Line Printer inter· 
face could be used for any general purpose parallel interface. 

The Real Time Clock circuit provides ei ther a 30 Hz or 25 Hz 
interrupt t o the CPU if enabled. VDRV is divided by two at 
U83 (LS74) and lat ched in the other section of U83. Th is 
generates an interrupt through LS38 (U88) and the status 
can be read by strobing U84 (LS367) with RDINTSTATUS ... 
To clear the interrupt one must strobe RTCIN*. 

10 BUS 

The 10 Bus supports all t he signals necessary to implement a 
device compatible to the Z-80's 10 structure . The LS245 
(U 101) buffers the data in both d irections and is enabled by 
ENEXTIO. The direction is determined by the LS244 (U 102) 
and enabled by ENEXTIO. T he control lines necessary for 10 
operation are buffered by the LS367 (U103) and enabled 
also by ENEXTIO. External 10 waits and interrupts are also 
supported by the 10 Bus via U87 and U88. Refer to the de
tailed 10 Bus description and timing diagram. 
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ADJUSTMENTS AND JUMPER POSITIONS 

The jumper positions vary between 4K and 16K RAM 
models. Jumpers should be installed as described below . 

4K RAM 
16K RAM 

U to T, N to P, GG to FF 

S to T , R to P, E E to F F 

The CRT positioning jumpers also very between the 50Hz 
and 60Hz models. Jumpers should be installed .is described 
below. The Vert ical and Horizontal Posit ion jumpers are 
determ ined by the factory and depend on the frame rate and 
the monitor used. 

The standard CRT jumper configurat ions for a 60 Hz com
puter are: 

Vertical Frame Rate: 

C t o B 

Vertical Position Adjust ment: 

D t o E 
K to L 
J to H 

Horizontal Posit ion Adjustment: 

V to W 
CC to BB 

The standard jumper configurations for a 50 Hz computer 
are as follows : 

Vertical Frame Rate: 

A to B 

Vertical Position Adjustment: 

D to E 
M to L 
G to H 

Horizontal Position Adjustment: 

V to W 
CC to BB 

There normally should be no need to change these jumper 
positions, however on some units the display may appear 
too far to the left. If th is should occur, change the V to W 
jumper plug to W to X . This moves the display one character 
position to the right w ithin the raster. 



MODEL Il l 10 BUS 

The Model 111 10 Bus was designed to allow easy and conve• 
n ient interfacing of 10 devices t o the Model 111. The 10 Bus 
supports all the signals necessary to implemen t a device 
compatible to the Z-80's 10 structure . That is: 

Addresses: 

A<J to A7 allow selection of up to 256t input and 256 
output devices. ( If ext ernal 10 is enabled .) 

tPorts 80H to 0FFH are rese rved for System use. 

Data: 

DBIJ to DB7 allow transfer of 8-bit data onto the pro
cessor data bus if external 10 is enabled . 

Control Lines : 

a. IN" - Z-80 signal specifying that an input is in pro
gress. Gated with IORQ. 

b. OUT* - Z-80 signal specify ing that an output is in 
progress . Gated with IORQ. 

c. RESET* - system reset signal. 

d. IOBUSINT* input to the CPU signaling an an 
inte rrupt from an 10 Bus device if 10 Bus int errupts 
are enabled. 

e. IOBUSWAIT* - input to t he CPU wait line allowing 
10 Bus devices to force wait states on the Z-80 if 
external 10 is enabled. 

f. EXTIOSEL * - input to CPU which switches the 
10 Bus data bus transceiver and allows an INPUT 
instruction to read 10 Bus data . 

g. M1* and IORQ* - standard Z-80 signals. 

The address line, data line, and control lines a to c and e tog 
are enabled only when the ENEXIO bit in EC is set to a one. 

To enable 10 interrupts, the ENIOBUSINT bit in CPU 
IOPORT E0 (output port) must be a one. However, even if 
disabled from generating interrupts, the status of the 
IOBUSINT* line can still read on t he appropriate bit of CPU 
IOPORT E0. {Input port) . 

See Model 111 Port Bit assignment for ports 0 FF, 0 EC, and 
0 E0 on attached sheets. 

The Model 111 CPU board is fully protected from "foreign 10 
devices" in that all the 10 Bus signals are buffered and can be 
disabled under sohware co ntrol . To attach and use an 10 
device on the 10 Bus, certain requirements {both hardware 
& sohware) must be met. 

For input port device use, you must enable external 10 
devices by writ ing to port 0 ECH with bit 4 on in the user 
sohware. This will enable the data bu s address lines, and 

control signals to the 10 Bus edge connector. When the 
input d evice is selected the hardware w ill acknowledge by 
asserting EXT IOSE L' low. This switches the data bus 
transceiver and allows the CPU to read the contents of the 10 

bus data lines. See Figure 3 for the timing . EXTIOSEL" can 
be generated by NANDing IN and the 10 port address. 

Output port device use is the same as input port device in use 
in that the e xternal 10 devices must be enabled by w riting to 
port 0 E CH with bit 4 on in t he user software: in I he same 
fash ion. 

For e ither input or out put devices, the IOBUSWAJT * control 
line can be used in the normal way for synchronizing slow 

devices to the CPU . Note that since dynamic memories are 
used in t he Model Ill, the wait line should be used wi th 
caution . Holding t he CPU in a wait sta te fo r 2msec or more 
may cause loss of memory contents since refresh is inhibited 
during th is time. It is recommended that the IOBUSWAIT " 

line be held active no more than 500 µsec wit h a 25% duty 
cycle. 

The Model Ill w ill support Z-80 mode 1 interrupts . A RAM 
jump t able is supported by the LEVEL II BASIC ROMS and 
the user must supply the address of his interrupt service 
routine by writing t h is address to locations 403E, and 403F. 
When an inte rrupt occurs the program will be vectored to the 
user supplied address if 10 Bus in terrupts have been enabled. 
To enable 10 Bus interrupts the user must set b it 3 of Port 
0E0H. 
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MODEL Ill PORT BITS 

Name: 
Po rt Address: 

WRNMIMASKREG " 
0E4H 

Access: WR ITE ONLY 

Bit 7 = EN INTRO; 0 disables Disk INTRO from generating 
an NMI. 
1 enables above. 

Bit 6 = ENDRQ; 0 disables Disk ORO from generati ng an 
NMI. 
1 enables above. 

Name : RDNM ISTATUS" 
Port Address : 0E4H 
Access: READ ONLY 

Bit 7 = Status of D isk INTRO; 1 = False, 0 = True 

Bit 6 = Status of Disk DRQ; 1 = False, 0 = True 

Bit 5 = Reset* Status; 1 = False, 0 = True 

Name: MOD OUT 
Port Address: 0ECH 
Access: WR ITE ONLY 

Bit 7 = Undefined 

Bit 6 = Undefined 

Bit 5 = D !SWAIT; 0 disables video waits, 1 enables 

Bit 4 = ENEXTIO; 0 disables external 10 Bus, 1 enables 

Bit 3 = ENAL TSET; 0 disables alternate character set, 
1 enables alternate video character set . 

Bit 2 = MODSE L; 0 enables 64 character mode, 
1 enables 32 character mode. 

Bit 1 -= CASMOTORON; 0 turns cassette motor off, 
1 turns cassette motor on. 

Bit 0 = Undefined 

Name: RDINTSTATUS~ 
Port Address: 0E0H 
Access: READ ONLY 

NOTE: A 0 indicates the device is interrupting. 

Bit 7 = Undefined 

Bit 6 = RS-232 ERROR INT 

Bit 5 .., RS-232 RCV INT 

Bit 4 = RS-232 XMIT INT 

Bit 3 = IOBUS INT 

Bit 2 = RTC INT 

Bit 1 = CASSETTE (1500 Baud) INT F 

Bit 0 = CASSETTE (1500 Baud) INT R 

Name: 
Port Address: 
Access: 

CASOUT* 
0FFH 
WRITE ONLY 

Bit 7 = Undefined 

Bit 6 = Undefined 

Bit 5 = Undefined 

Bit 4 = Undefined 

Bit 3 = Undfined 

Bit 2 = Undefined 

Bit 1 = Cassette output level 

Bit 0 = Cassette output level 
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Name: 
Port Address: 

WRINTMASKREG* 
0E0H 

Access: WR ITE ONLY 

Bit 7 = Undefined 

Bit 6 = ENERRORINT; 1 enables RS-232 interrupts on par
ity error, framing error, or data overrun error. 
0 disable above . 

Bit 5 = ENRCV INT; 1 enables RS-232 receive data register 
full interrupts, 
0 disables above . 

Bit 4 = ENXMITINT; 1 enables RS-232 transmitter holding 
register empty interrupts, 
0 disables above. 

Bit 3 = ENIOBUSINT; 1 enables 10 Bus interrupts, 
0 disables above. 

Bit 2 = ENRTC; 1 enables real time clock interrupt, 
0 d isables above. 

Bit 1 = ENCASINTF; 1 enables 1500 Baud falling edge inter 
rupt, 
0 disables above . 

Bit 0 = ENCASINTR; 1 enables 1500 Baud rising edge inter
rupt, 
0 disables above. 

Name: 
Port Address: 
Access: 

CASIN* 
0FFH 
READ ONLY 

Bit 7 = 500 Baud Cassette bit 

Bit 6 = Undefined 

Bit 5 = DISWAIT (See Port 0ECH definition) 

Bit 4 = ENEXTIO (See Port 0ECH definition) 

Bit 3 = ENAL TSET (See Port 0ECH definition) 

Bit 2 :..: MODSEL (See Port 0ECH definition) 

Bit 1 = CASMOTORON (See Port C!ECH definition) 

Bit 0 = 1500 Baud Cassette bit 

NOTE: Reading Port 0FFH clears the 1500 Baud Cassette 
interrupts. 

22 

Name: 
Port Address: 
Access: 

DRVSEL X 

0F4H 
WRITE ONLY 

Bit 7 = FM "/MFM; 0 selects single density, 
1 selects double density. 

Bit 6 = WSGEN; 0 = no wait states generated , 
1 = wait states generated. 

Bit 5 = PRECOMP; 0 = no write precompensation, 
1 = write precompensation enabled . 

Bit 4 = SDSE L; 0 selects side 0 of diskette , 
1 selects side 1 of diskette. 

Bit 3 = Drive select 4 

Bit 2 = Drive select Z3 

Bit 1 = Drive select 2 

Bit 0 = Drive select 1 
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CPU MODULE PARTS LIST 

MANUFACTURER'S RADIO SHACK 
SYMBOL DESCRIPTION PART NUMBER PART NUMBER 

CAPACITORS 

Cl 47pF, Ceramic Disc 830-0474 ACC470QJCP 
C2 0.lµF, 50V, Monolithic 8384104 ACC104QJAP 

l l l l 
C22 0 .1µF, 50V, Monolithic 8384104 ACC104QJAP 
C23 4 .7µF, 16V, Electrolytic, Radial 832-5471 ACC4752DAP 
C24 0.1µF, 50V, Monolith ic 8384104 ACC104QJAP 

cl l 
8381,04 

l 
0 .1µF. 50V, Monolithic ACC104QJAP 

C45 4.7µF, 16V, Electrolytic, Radial 832-5471 - ----------
C46 0.1µF, 50V, Monolithic 8384104 ACC104OJAP 

l l l l 
C53 0.lµF, 50V, Monolithic 8384104 ACC104OJAP 
C54 22µF, 16V, Electrolytic, Radial 832-6221 -----------
C55 0.1µF. 50V, Monolithic 8384104 ACC104OJAP 
C56 0.1µF, 50V, Monolithic 8384104 ACC104QJAP 
C57 0.1µF, 50V, Monolithic 8384104 ACC104QJAP 
C58 4700pF, Ceramic Disc 830-2473 -----------
C59 0.0047µF, Ceramic Disc -------- -----------
C60 33µF, 832-6331 ACC336ODAP 
C61 0. lµF, 50V, Monolithic 8384104 ACC104OJAP 

l l l 1 
C71 0.1µF,50V, Monolithic 838-4104 ACC104QJAP 
C72 4.7µF, 16V, Electrolyt ic, Radial 832-5471 ACC4752DAP 
C73 0 .1µF, 50V, Monolithic 8384104 ACC104OJAP 

l l l l 
C79 0 .lµF, 50V, Monolithic 8384104 ACC104QJAP 
C80 33pF, Ceramic Disc 830-0334 ACC330QJCP 
C81 0 .lµF, 50V, Monolithic 8384104 ACC104QJAP 
C82 0 . lµF, 50V, Monolithic 8384104 ACC104OJAP 
C83 0.1µF, 50V, Monol ith ic 838-4104 ACC104OJAP 
C84 0 .001µF, Ceramic Disc 830-2104 ACC102QJCP 
C85 0.001µF, Ceramic Disc 830-2104 ACC102QJCP 
C86 0 .lµF, 50V, Monolith ic 8384104 ACC104QJAP 

l l l l 
C90 0.1µF, 50V, Monolith ic 838-4104 ACC104OJAP 
C91 200pF, Ceramic Disc 830-1204 ACC201OJCP 
C92 0 .lµF , 50V, Monolithic 8384104 ACC104OJAP 
C93 4700pF, Ceramic Disc 830-2474 ----------
C94 0.1µF, Ceramic Disc 8304104 ACC104OJAP 
C95 0.0lµF, Ceram ic Disc 830-3104 ACC103OJCP 
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CPU MODULE PARTS LIST (cont'd) 

MANUFACTURER'S RADIO SHACK 
SYMBOL DESCRIPTION PART NUMBER PART NUMBER 

C96 0 .1µF, 50V, Monolithic 830-4104 ACC104QJAP 

l l l 1 
C101 0.1µF, 50V, Monoithic 830-4104 ACC104OJAP 
C102 10µF, Electrolytic, Radial 832-6rn1 ACC106ODAP 
C103 10µF , Electrolytic, Radial 832-6101 ACC106ODAP 
C104 0.1µF, 50V, Monolithic 830-4104 ACC104OJAP 
C105 0 .1µF, 50V, Monolithic 830-4104 ACC104QJAP 
C106 0.0lµF, Ceramic Disc 830-3104 ACC103OJCP 
C107 27pF, Ceram ic Disc 830-0274 --------
C108 220pF, 50V, Z5P, Ceramic Disc 830-1223 ACC101QJCP 
C109 100pF, 50V, Ceram ic Disc 830-1104 ACC1010JCP 
Cl--10 100pF, 50V, Cera!1)iC Disc 830-1104 ACC101OJCP 
Cl 11 0.022µF, Ceramic Disc 830-3224 ---------! ! ! l Cl 15 0 .022µF, Ceramic Disc 830-3224 ---------C116 100pF, 50V, Ceramic Disc 830-1104 ACC101OJCP 
Cl 17 0.022µF, Ceramic Disc 830-3224 ---------
Cl 18 0.022µF, Ceramic Disc 830-3224 - --------
C1 19 0.022µF, Ceramic Disc 830-3224 ---------
C120 180pF, Ceramic Disc 830-1184 ---------
C121 220pF, Ceramic Disc 830-1223 ---------
C122 27pF , Ceramic Disc 830-0274 ACC470QJCP 
C123 220pF, Ceramic Disc 830-1223 ---------
C124 0.022µF, Ceramic Disc 830-3224 ---------
C125 100pF, 50V, Ceramic Disc 830-1104 ---------
C126 10µF; 16V, Electrolytic, radia l 832-6101 ACC106ODAP 
C127 0.022µF, Ceramic Disc 830-3224 ------- -
C128 100pF, 50V, Ceramic Disc 830-1104 ACC0130OJCP 
C129 10µF, 16V, Electrolytic, radial 832-6101 ACC106ODAP 
C130 0 .022µF, Ceramic Disc 830-3224 ---------l ! l 
C136 0.022µF, Ceramic Disc 830-3224 ---------
C137 220pF, Ceramic Disc 830-1223 ---------
C138 Not Used ----- ------ ---l 1 l C199 Not Used ----- - --------
C200 lOµF, 16V, Electrolytic, radial 832-6101 ACC106ODAP 
C201 10µF, 16V, Electrolytic, axial 831 -6 101 ---------C202 10µF, 16V, Electrolytic, radial 832-6101 ACC106ODAP l ! l ! C207 10µF, 16V, Electrolytic, radial 832-6101 ACC106ODAP 
C208 10µF, 16V, Electrolytic, axial 831 -6101 ---------
C209 lOµF, 16V, Electro lytic, axial 831-6101 ---------C210 10µ F, 16V, Elect rolytic, radial 832-6101 ACC106ODAP 
C211 10µF, 16V, Electrolytic, radial 832-6101 ACC106ODAP 
C212 10µF, 16V, Electrolytic, axial 831-6101 ---------C213 1 0µF, 16V, Electrolytic, radial 832-6101 ACC106ODAP 
C214 10µF, 16V, Electrolyt ic, axial 831-6101 ---------C215 1 0µF, 16V, Electrolytic, radial 832-6101 ACC106ODAP 
C216 l0µF, 16V, Electrolytic, axial 831-6101 -- -------C217 10µ F, 16V, Electrolytic, radial 832-6101 ACC106ODAP 
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CPU MODULE PARTS LIST (cont'd) 

MANUFACTURi:R'S RADIO SHACK 
SYMBOL DESCRIPTION PART NUMBER PART NUMBER 

CONNECTORS 

J3 Right Angle Header Connector 851-9091 AJ6978 
J4 4-pin Header Connector 851-9079 AJ6997 
J5 6-pin Header Connector 851-9103 AJ6980 
J6 20 position 851-9086 AJ6848 
J7 20 position, straight connector 851-9101 AJ6979 
J8 20 position, straight connector 851 -9101 AJ6979 

JP1A DIP Strip, 8-posit ion 851-9105 AJ6981 
JP1B DIP Strip, &·posi tion 851-9105 AJ698 1 
JP2A DIP Strip, 8-position 851-9105 AJ6981 
JP2B DIP Strip, 8-position 851-9105 AJ6981 

CRYSTAL 

Y1 10.1376 MHz 840-9007 -----------
DIODES 

CR1 1N982 815-0982 ADX1103 
CR2 1N982 815-0982 ADX-1103 
CR3 1N4148 815-0148 ADX-1152 

l l l l 
CR9 1N4148 815-0148 ADX-1152 

INTEGRATED CIRCUITS 

U1 74LS74, Dual "D" Flip-Flop 802-0074 AMX3558 
U2 74LS04, Hex Inverter 802-0004 AMX3552 
U3 74LS74, Dual "D" Flip-Flop 802-0074 AMX3558 
U4 7 4LS157, Quad 1 ·of-2 Data Selecter 802-0157 AMX3563 
U5 74LS93, Binary (.,-16) Counter 802-0093 AMX3560 
U6 74LS10, Tripe 3-input NANO gat e 802-0010 AMX3898 
U7 416,RAM 804-1016 AXX3021 

l l l ! 
U14 416, RAM 804-1016 AXX3021 
U15 74LS132, Quad 2-input NANO 802-0132 AMX3561 
Ui6 74LSOO, Quad 2 -input NANO gate 802-0000 AMX3550 
U17 74LS74, Dual "D" Flip-Flop 802-0074 AMX3558 
U18 74LSOO, Quad 2-input NANO gate 802-0000 AMX3550 
U19 74LS08, Quad 2-input AND gate 802-0008 AMX3698 
U20 74LS393, 802-0393 AMX3706 
U21 74LS11, Triple 3-input AND gate 802-0011 AMX3554 
U22 74LS246, 802-0266 - - --------
U23 74LS221, Dual One-Shot with 802-0221 AMX3810 

Schmitt Trigger input 
U24 74LS157, Quad 2-line to 1-l ine 802-0157 AMX3563 

Data Selecter/Multiplexer 
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CPU MODULE PARTS LIST {cont'd) 

MANUFACTURER'S RADIO SHACK 

SYMBOL DESCRIPTION PART NUMBER PART NUMBER 

U25 416, RAM 804-1016 AXX3021 

I I 
U32 416, RAM 804-1016 AXX3021 
U33 74LS04, Hex Inverter 802-0004 AMX3552 

U34 74LS05, Hex Inverter wi th 802-0005 AMX3553 
Open Collecter 

U35 74LS05, Hex Inverter with 802-0005 AMX3553 
Open Collecter 

U36 MCM68A316E, Character Generator 804-4316 AXX3040 
U37 74LSO0, Quad 2-input NAND gate 802-0000 AMX3550 
U38 74LS266, Quad Exclusive NOR gate 802-0266 AMX4660 

with Open Collecter Outputs 
U39 74LS08, Quad 2-input AND gate 802-0008 AMX3698 
U40 74LS138, Decoder/De-multiplexer 802-0138 AMX4583 
U41 7 4LS138, Decoder/De-multiplexer 802-0138 AMX4583 

U42 74LS157, Quad 2-line to 1-line 802-0157 AMX3563 
Data Selecter/Multiplexer 

U43 416, RAM 804-1016 AXX3021 

l l ! l 
USO 416, RAM 804-1016 AXX3021 

U51 MC14050B 803-0050 AMX4584 
U52 74LS166, 8-bit Parallel In/Serial Out 802-0166 AMX3564 

Shift Register 
U53 74LS244, Line Driver 802-0244 AMX3864 
U54 74LS153, Dual 4 -line to 1-line 802-1053 AMX3562 

Data Selecter/Multiplexer 
U55 74LS175, Hex/Quad "D" Flip-Flop 802-0175 AMX3566 

with Clear 
U56 74LS393 802-0393 AMX3706 
U57 74LS02, Quad 2-input NOR gate 802-0002 AMX3551 
U58 74LS139, Decoder/De-multiplexer 802-0139 AMX3800 
U59 74LS32, Quad 2-input OR gate 802-0032 AMX3557 
U60 74LS145, BCD/Decimal 802-0145 AMX4659 

Decoder /Driver 
U61 74LS175, Hex/Quad "D" Flip-Flop 802-0175 AMX3566 
U62 74LS90, Decade, (+12), 802-0090 AMX3804 

Binary Counter 
U63 8T26, Bus Transceiver 806-0026 AMX4261 
U64 8T26, Bus Transceiver 806-0026 AMX4261 
U65 MC14050B 803-0050 AMX4584 
U66 74LS240, Octal Buffer 802-0240 AMX4225 
U67 74LS245 802-0245 AMX4470 
U68 74LS273 802-0273 AMX4227 
U69 74LS157, Quad 2-line to 1-line 802-0157 AMX3563 

Data Selector/Multiplexer 
U70 74LS157. Quad 2-line to 1-line 802-0157 AMX3563 

Data Selector/Multiplexer 
U71 74LS157,Quad 2-lineto 1-line 801-0157 AMX3563 

Data Selector/Multiplexer 
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CPU MODULE PARTS LIST (cont 'd) 

MANUFACT URER'S RADIO SHACK 

SYMBOL DESCR IPTION PART NUMBER PART NUMBER 

U72 74LS30, 8 -input NANO gate 802-0030 AMX3556 
U73 74LS27, Triple 3 -input NOR gate 802-0027 AMX4658 
U74 74LS04, Hex Inverter Quad 2-input 802-0004 AMX3552 
U75 74LS08, Quad 2-input AND gate 802-0008 AMX3698 
U76 74LS367, Tri-State Hex Buffer 802-0367 AMX3567 
U77 Z-80 , CPU 804-7080 AMX3586 
U78 74LS74, Dual " D" Flip-Flop 802-0074 AMX3558 

Positive Edge Triggered 
U79 MC1741, Operational Amplifier 805-0741 AMX4258 
U80 MC1458 805-0458 AMX4661 
U81 MCM2114, RAM 804-0004 AXX3038 
U82 MCM2114, RAM 804-0004 AXX3038 
U83 74LS74, Dual "D" Flip-Flop 802-0074 AMX3558 

Positive Edge Triggered 
U84 74LS367, Tri-State Hex Buffer 802-0367 AMX3567 
U85 74LS74, Dual "D" Flip-Flop 802-0074 AMX3558 

Posit ive Edge Triggered 
U86 74LS32, Quad 2-input OR gate 802-0032 AMX3557 
U87 74LS04, Hex Inverter 802-0004 AMX3552 
U88 74LS38, Quad 2-input NANO Buffer 802-0038 AMX4328 

with Open Collector Outputs 
U89 74LS32, Quad 2-input OR gate 802-0032 AMX3557 
U90 74LS245 802-0245 AMX4470 
U91 74LS244, Line Driver 802-0244 AMX3864 
U92 74LS244, Line Driver 802-0244 AMX3864 
U93 Not Used ------- ------
U94 /4LS273, Octal "D" Flip-Flop 802-0273 AMX4227 
U95 74LS244, Line Driver 802-0244 AMX3864 
U96 LM33! 805-0339 AMX4200 
U97 MC75452 805-0452 AMX3573 

U98 74LS174, Hex Quad "D" Fl ip-Flop 802-0174 AMX3565 
U99 74LS244, Line Driver 802-0244 AMX3864 

U100 74LS174, Hex Quad "D" Flip-Flop 802-0174 AMX3565 
U101 74LS245 802-0245 AMX4470 
U102 74LS244, Line Driver 802-0244 AMX3864 
U103 74LS367, Tri-State Hex Buffer 802-0367 AMX3567 
U104 ROM A, MCM364 804-1364 AXX3039 
U105 ROM B, MCM332 804-0332 AXX3037 
U106 ROM C, MCM68A 804-03168 AMX4642 
U107 74LS32, Quad 2-input OR gate 802-0032 AMX3557 
U108 74LS10, Triple 3-input NANO gate 802-0010 AMX3898 

RESISTORS 

Rl 910 ohm, ¼W, 5%, Carbon Film 820-7191 AN0192EEC 
R2 4.7K, ¼W, 5%, Carbon•Film 820-7247 AN0247EEC 
R3 4.7K, ¼W, 5%, Carbon Film 820-7247 AN0247EEC 
R4 4.7K, ¼W, 5%, Carbon Film 820-7247 AN0247EEC 
R5 910 ohm, ¼W, 5%, Carbon Film 820-7191 AN0192EEC 
R6 4.7K, ¼W, 5%, Carbon Film 820-7247 AN0247EEC 
R7 100K, ¼W, 5%, Carbon Film 820-7410 AN0371EEC 
RB 4.7K, ¼W, 5%, Carbon Film 820-7247 AN0247EEC 

29 



CPU MODULE PARTS LIST (cont'd) 

MANUFACTURER'S RADIO SHACK 
SYMBOL DESCR IPTION PART NUMBER PART NUMBER 

R9 4.7K, ¼W, 5%, Carbon Film 820-7247 AN0247EEC 
R10 2.7K, ¼W, 5%, Carbon Film 820-7227 AN0224EEC 
R11 470 ohm, ¼W, 5%, Carbon Film ------ ---------
R12 4.7K, ¼W, 5%, Carbon Film 820-7247 AN0247EEC 
R13 4.7K, ¼W, 5%, Carbon Film 820-7247 AN0247EEC 
R14 10K. ¼W. 5%, Carbon Film 820-7310 AN0281 EEC 
R15 750 ohm, ¼W, 5%, Carbon Film 820-7175 ---------
R16 4.7K, ¼W, 5%, Carbon Film 820-7247 AN0247EEC 
R17 1.2K, ¼W, 5%, Carbon Film 820-7212 AN0199EEC 
R18 22 ohm, ¼W, 5%, Carbon Film 820-7022 AN0078EEC 
R19 4.7K, ¼W, 5%, Carbon Film 820-7247 AN0247EEC 
R20 220K , ¼W, 5%, Carbon Film 820-7422 AN0396EEC 
R21 7.5K, ¼W, 5%, Carbon Film 820-7275 - --------
R22 4.7K, ¼W, 5%, Carbon Film 820-7247 AN0247EEC 
R23 7.5K, ¼W 5%, Carbon Film 820-7275 ---------
R24 220 ohm, ¼W, 5%, Carbon Film 820-7122 AN0 149EEC 
R25 4.7K, ¼W, 5%, Carbon Film 820-7247 AN0247EEC 
R26 82K, ¼W, 5%, Carbon Film 820-7382 -----·----
R27 1.2K, ¼W, 5%, Carbon Film 820-7212 AN0199EEC 
R28 4.7K, ¼W, 5%, Carbon Film 820-7247 AN0247EEC 
R29 75K, ¼W, 5%, Carbon Film 820-7375 ---------
R30 39K, ¼W, 5%, Carbon Film 820-7339 AN0330EEC 
R31 100K, ¼W, 5%, Carbon Film 820-7410 AN0371EEC 
R32 220 ohm, ¼W, 5%, Carbon Film 820-7122 AN0149EEC 
R33 100K, ¼W, 5%, Carbon Film 820-7410 AN0371EEC 
R34 100K, ¼W, 5%, Carbon Film 820-7410 AN0371 EEC 
R35 100K, ¼W, 5%, Carbon Film 820-7410 AN0371EEC 
R36 100K, ¼W, 5%, Carbon Film 820-7410 AN037 1 EEC 
R37 4.7K, ¼W, 5%, Carbon Film 820-7247 AN0247EEC 
R38 4.7K, ¼W, 5%, Carbon Film 820-7247 AN0247EEC 
R39 4.7K, ¼W, 5%, Carbon Film 820-7247 AN0247EEC 
R40 150 ohm, ¼W, 5%, Carbon Film 820-7115 AN0142EEC 
R41 150 ohm, ¼W, 5%, Carbon Film 820-7115 AN0142EEC 
R42 4.7K, ¼W, 5%, Carbon Film 820-7247 AN0247EEC 
R43 20K, ¼W, 5%, Carbon Film 820-7320 ---------
R44 4.7K, ¼W, 5%, Carbon Film 820-7247 AN0247EEC 
R45 4.7K, ¼W, 5%, Carbon Film 820-7247 AN0247EEC 
R46 10K, ¼W, 5%, Carbon Film 820-7310 AN0281EEC 
R47 10K, ¼W, 5%, Carbon Film 820-7310 AN0281EEC 
R48 51 K, ¼w, 5%, Carbon Film 820-7351 ANO344EEC 
R49 10K, ¼W, 5%, Carbon Film 820-7310 AN0281EEC 
R50 4.7K, ¼W, 5%, Carbon Film 820-7247 AN0247EEC 
R51 620K, ¼W, 5%, Carbon Film 820-7462 -------- -
R52 10K, ¼W, 5%, Carbon Film 820-7310 AN0281 EEC 
R53 8.2K, ¼W, 5%, Carbon Film 820-7282 AN027.1 EEC 
R54 6.8K, ¼W, 5%, Carbon Film 820-7268 - -------
R55 56K, ¼W, 5%, Carbon Film 820-7356 ------ -·--
R56 56K, ¼W, 5%, Carbon Film 820-7356 ---------
R57 1.5M, ¼W, 5%, Carbon Film 820-7515 ---------
R58 1 K, ¼w, 5%, Carbon Film 820-7210 AN0196EEC 
R59 15K, ¼W,5%,Carbon Film 820-7315 AN0297EEC 
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CPU MODULE PARTS LIST (cont'd) 

MANUFACTURER'S RADIO SHACK 

SYMBOL DESCRIPTION PART NUMBER PART NUMBER u 

~ 
::a, 
>- Cl) V, 

~ "' 
:x: t: ;g: :::, 

R60 150 ohm, ¼w, 5%, Carbon Film 820-7115 AN0142EEC 
~0-----

(.) 

R61 10K, ¼W, 5%, Carbon Film 820 -7310 AN0281 EEC ~ 
0:: 
(.) 

R62 220 ohm, ¼w, 5%, Carbon Film 820-7122 AN0149EEC (.) 

R63 4.7K , ¼w, 5%, Carbon Film 820-7247 AN0247EEC z 
o:i >-::! Cl) R64 22K, ¼W, 5%, Carbon Film 820-7322 ---- ---- ... In~"' ..I 

R65 47 ohm , ¼W, 5%, Carbon Film 820-7047 AN0099EEC ~ :: 
,.. 

~ ... <( 0 ~ .,,~ a 
QJ -..J ::i <,I I-R66 30 ohm, ¼W, 5%, Carbon Film 820-7030 ,. z - ------- '> ~ ::t! "' 0 R67 Fai r ite Bead 841 -9014 - ------- ,. 

~~ a><: N _ ... 
R68 Not Used ---- -- I"=~ el"" 0:: ---- ----
R69 220 ohm, ¼W, 5%, Carbon Film 820-7122 0 -------- :c 
RP1 27 ohm, Resistor Network 829-0009 ---- ---- 0 
RP2 27 ohm, Resistor Network 829-0009 z -------- <( 

RP3 27 ohm, Resistor Network 829-0009 - ------- 0 
w 

RP4 4.7K, Resistor Network 829-3247 -------- 0 
RP5 1.5K, Resistor Network 829-0015 ---- - - - - > 
RP6 10K, Resistor Network 829-0010 I ------ --

~ 
<( 

RELAY 0:: 
c., 

:: t<) 
<( 

K1 1 Form A, 5VDC 842-9102 AR8130 0 
(.) 

~ 
TRANSISTORS > <( 

"> a:: ~ Cl! Cl w 
~ :x: :c 01 2N3906 810-0906 AMX3584 (.) 

VR1 MC7905C 805-1905 AMX4260 
~ ..I.:,£ Cl) 

, ~~ 
_,,.. 

:::, ,,t. . 
'> ... 0.. "' "' (.) ... .. 

MISCELLANOUS !,! 
..I ... w 
0 

Cable,8-position,3.75" (1) \Jlc-l 0 
845-9008 -------- """ ell .... ~ ;;:::J "1 " Cable, 8-position, 8 .5" ( 1) 845-9108 AW2632 .:i '"' <i. -..J VI 

n ..J ll) Jumper Plugs (10) 851-9098 ----- --- <O .,. - '"' w 
Socket, 40-pin ( 1) 850-9002 AJ6580 0:: 

:::, 
Socket, 24-pin (4) 850-9001 AJ6579 ::a-

c., 
Socket, 20-pin (3) 850-9009 AJ6760 Q'. <-I ,.. I.J LL 

~ 
,,c: 

2 .J Socket, 18-pin (2) 850-9006 AJ6701 < 14.1 

Socket, 16-pin (24) 850-9003 AJ6581 .a :a 
~ i.i :., ' ~ 

Q 
;:r. ':( 

a ,', D:._ , ..; \)T. ' ; \~ \ 
, 

~R = ) ill() 
Q ' "" ' ,<!:> ? r oQ fl = 

:1, 
~ 

.. o-r-: 
¢"I" 

Ill .,. 
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TECHN ICAL DESCRIPTION 

The T RS-SO Model 111 Floppy Disk Interface Board is an 
optional board which if incorporated provides a standard five 
inch floppy disk controller. The Floppy Disk Interface Board 
supports both single and double density encoding schemes. 
This feature, along with a special software package, allow~ 
the transfer of Model I disk files to the Model 111 system. This 
results in an upgrade to double density encoding for the 
Model 111 owner. Write precompensation can be software 
enabled or disabled beginning at any track, although the sys
tem software enables write precompensation for arr tracks 
greater than twenty-one. The amount of write precompen
sation is continously variable from elnsec to more than 500 
nsec. The write precompensation is factory adjusted to 200 
nsec. The data clock recovery logic incorporates a phase
locked loop oscillator which achieves state of the art reliabl 
ity _ One to four drives may be controlled by the interface 
(two internal drives and two external). All data transfers are 
accomplished by CPU data requests. In double density oper
ation, data transfers are synchronized to the CPU by forcing 
a wait to the CPU and clearing the wait by a data request 
from the FDC chip. The end of the data transfer is indicated 
by generating a non-maskable interrupt from the interrupt 
request output of the FDC chip. A h.irdware watchdog t imeF 
insures that error conditions will not hang the wait line to 
the CPU for a period long enough to destroy RAM contents. 

CONTROL AND DATA BUFFERING 

Re.fer to the Schematic Diagram. 

The Floppy Disk Controller Board is an 1/0 port mapped 
device which utilizes ports E4H, F0H, Fl H, F2H, F3H, and 
F4H. The decoding logic is implemented on the CPU board. 
(See the Decoding Logic section of the CPU discussion.) U4 
of the Floppy Disk Controller Board is a non-inverting octal 
buffer which isolates and buffers the required control signals. 
Table 1 summarizes the port and bit alloc.ition for the 
Floppy Controller Board. U2 of the Floppy Disk Controller 
Board is a bi-<lirectional, 8-bit transceiver used to buffer data 
to and from the Floppy Controller Board. The direction of 
data transfer is controlled by the combination of control sig
nals DISKIN* and RDNMIMASKREG*. If either signal is 
active (logic low), U2 is enabled to drive data onto the CPU 
board data bus. If both signals are inactive (logic high), U2 
is enabled to receive data from the CPU data bus. 

NONMASKABLE INT ERRUPT LOG IC 

A dual "D" flip-flop (U5) is used to latch data bits D6 and 
D7 on the rising edge of the control signal WRNMIMAS
REG". The outputs of US control the conditions which wil l 
generate a non -maskable interrupt to the CPU. The NMI 
interrupt conditions are programmed by doing an OUT in
struction to port E4H with the appropriate bits set. If data 

bit 7 is set, an NM I will be generated by an FDC interrupt 
request. If data bit 7 is reset, interrupt requests from the 
FDC are disabled. If data b it 6 is set, an NM I will be gener
ated by Motor Time Out. If data bit 6 is reset, interrupts on 
Motor Time Out are disabled. An IN instruction fro m port 
E4H enables the CPU to question the Floppy Disk Con
troller Board to determine the source of the non-maskable 
interrupt. · Data bit 7 indicates the status of FDC interrupt 
request (0 = true, 1 =false). Data bit 6 indicates the status of 
Motor Time Out (0 = true, 1 = false). Data bit 5 indicates the 
status of the front panel reset (0 = true, 1 = false). The con
trol signal RDNM IMASKR EG * when active (logic 0), gates 
this status onto the CPU data bus. 

DRIVE SELECT LATCH AND MOTOR ON LOGIC 

Selecting a drive prior to a disk 1/0 operation is accom
plished by doing an OUT instruction to port F4H with the 
proper bit set. The following table describes the bit alloca
tion of the Drive Select Latch. 

DATA BIT 

DO 
D1 
D2 
D3 
04 

05 

D6 

D7 

FUNCTION 

Selects Drive 0 when set * 
Selects Drive 1 when set * 
Selects Drive 2 when set " 
Selects Drive 3 when set * 
Side 0 selected when reset, 
Side 1 selected if set 
Write Precom. engaged when set, 
disabled if reset 
Generate waits if set, 
no waits if reset 
Selects MFM mode if set, 
FM mode if reset 

*Only one of these bits should be set per output. 

A hex "D" fiip -flop (U6) latches the drive select bits, side 
select and FM*/MFM bits on the rising edge of the control 
signal IDRVSE L ". A dual "D" flip-flop (U18) is used to 
latch the Wait Enable and Precompensation enable bits on 
the rising edge of ID RVSEL *. The rising edge of IDRVSEL" 
also triggers a one-shot (1/2 of U15) which produces a Motor 
On to the disk drives. The duration of the Motor On signal 
is approximately two seconds. The spindle motors are not 
designed for continous operation , therefore the inactive state 
of the Motor On signal is used to clear the Drive Select Latch, 
which de-selects any drives which were previously selected . 
The Motor On one-shot is retriggerable by simply executing 
an OUT instruction to the Drive Select Latch. 
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WAIT STATE GENERATION AND WAITIMOUT LOGIC. 

As previously mentioned , a wait state to the CPU can be 
initiated by an output to the Drive Select Latch with D6 set. 
Pin 5 of U18 will go high after this operation. This signal is 
inverted by 1 /6 of U1 and is routed to the CPU board where 
it forces the Z-80 into a wait state. The Z-80 will remain in 
the wait state as long as WAIT* is low. Once initiated, the 
wait state will remain until one of four conditions are satis
fied. One half of U10 (a five input NOR gate) is used to per
form this function. INT RO, D RQ, RESET, and WAIT I MO UT 
are the inputs to the NOR gate. If any one of these inputs are 
active {logic high), the output of the NOR gate (U 10 pin 6) 
will go low. This output is tied to the clear input of the wait 
latch. This signal, when low, will clear the Q output (U18 
pin 5) and set the Q* output (U18 pin 6) . This condition 
causes WAIT* to go high and allows the Z-80 to exit the wait 
state. U20 is a 12-bit binary counter which serves as a watch
dog timer to insure that a wait condition will not persist 
long enough to destroy dynamic RAM contents. The counter 
is clocked by a 1 MHz signal and is enabled to count when its 
reset pin is low (U20 pin 11). A logic high on U20 pin 11 
resets the counter ouputs. U20 pin 15 is the divide by 1024 
output and is used to generate the signal WAITIMOUT. 
This watchdog timer logic will limit the duration of a wait to 
1024µsec, even if the FDC chip fails to generate a data 
request or an interrupt request. 

CLOCK GENERATION LOGIC 

A 4MHz crystal oscillator and a divide by 2 and divide by 4 
counter generate the clock signals required by the FDC 
board. The basic 4MHz oscillator is implemented with two 
invertors (1/3 of U25) and a quartz crystal (Y1 ). One half of 
U24 is used to divide the basic 4MHz clock by 2 to produce 
a 2MHz output at U24 pin 6. This output is again divided by 
2 using the remaining half of U24 to produce a 1 MHz output 
at U24 pin 8. The 1 MHz clock is used to drive the clock 
input of the 1793 FDC chip and the clock input of the 
watchdog time (U20). 

DISK BUS SELECTOR LOGIC 

As mentioned previously, the Model 111 Floppy Disk Board 
supports up to four drives (two internal, two external ). This 
function is implemented by using two disk drive interface 
buses, one for the internal drives and one for the external 
drives. J4 is the edge connector used for the internal drives 
and Jl is the edge connector for the external drives . U22 
(a quad 2 to 1 data selector) is used to select which set 
of inputs from the disk drive buses are routed m the 1793 
FDC chip. U22 pin 1 is the control pin for the data selector. 
If U22 pin 1 is low, the external inputs are selected, other
wise the i nternal inputs are selected. This control signal 
(labeled EXTSEL *) is derived from the outputs of the Drive 
Select Latch . If Drive 2 or Drive 3 is selected, U17 pin 1 
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will go low indicating that an external drive is selected. 
One half of U10 (a five i nput NOR gate) is used to detect 
when any of the four drives are selected. The output of this 
NOR gate (U10 pin 5) is inverted and is used as the head load 
timing and ready signal for the 1793 FDC chip. Therefore if 
any drive is selected, the head is assumed to be loaded and 
the selected drive is assumed to be ready. 

READ/WR ITE DATA PULSE SHAPING LOGIC 

Two one-shots (1/2 of U15 and 1/2 of U23) are used to 
insure that the read and write data pulses are approximately 
450nsec in duration. 

DISK BUS OUTPUT DRIVERS 

High current open collector drivers (U21, U9, and U1) are 
used to buffer the output signals from the Drive Select 
Latch and the FDC chip to the f loppy disk drives. Note from 
the schematic that each output signal to the drives has 
two buffers associated with each signal , one set is used for 
the internal drive bus and the other set is used for the ex
ternal bus. No select logic is required for these output sig
nals since the drive select bits define which drive is active. 

WRITE PRECOMPENSATION AND CLOCK RECOVERY 

LOGIC 

The Write Precompensation and Read Clock Recovery logic 
is comprised of U11 (WD1691), U13 (WD2143) and U14 
(LS629), along with a few passive components. The WD 1691 
is an LSI device which minimizes the external logic required 
to interface the 1793 FDC chip to a disk drive. With the use 
of an external VCO, U 14, the WO 1691 will derive the RCLK 
signal for the 1793, whi le providing an adjustment signal for 
the VCO, to keep the RCLK synchronous with the read data 
from the drive . Write precompensation control signals are 
also provided by the WD1691 to interface directly to the 
WD2143 (U 13) clock generator. The Read Clock Recovery 
section of the WD1691 has five inputs: ODEN*, VCO, 
RDD*, WG, and VFOE*/WF. It also has three outputs: 
PU, PD*, and RCLK. The inputs VFOE*/WF and WG when 
both are low, enable the Clock Recovery logic. When WG is 
high, a write operation is in progress and the Clock Recovery 
circuits are disabled regardless of the state of any other 
inputs. 

The Write Precompensation section of the WO 1691 was 
designed to be used with the WD2143 clock generator. 
Write Precompensation is not used in single density mode 
and the signal ODEN* when high indicates this condition. 
In double density mode (ODEN*= 0), the signals EARLY 
and LATE are used to select a phase input (01 - 04) on the 
leading edge of WDIN. The STB line is latched high when 
this occurs, causing the WD2143 to start its pulse generation. 



02 is used as the write data pulse on nominal (EARLY = 
LATE = 0), 01 is used for the early, and 03 is used for t he 
late. The leading edge of 04 resets the STB line in anticipa
tion of the next write data pulse. When TG43 = 0 o r ODEN* 
= 1, precompensation is disabled and any transitions on the 
WDIN line wil l appear on the WDOUT line. 

When V FOE* /WF and WG are low, the Clock Recovery cir
cuits are enabled. When the ROD* line goes low, the PU or 
PD* signals will become active. If the RDD* has made its 
transition in the beginning of the RCLK window, PU w ill 
go from a high impedence state to a logic one, request ing an 
increase in VCO frequency. If the ROD* line has made it 
transition at the end of the RCLK window, PU will remain 
in the high impedence state while PD* will go to a logic zero , 
requesting a decrease in the VCO frequency . When the lead· 
ing edge of ROD* occurs in t he center of the RCLK window, 
both PU and PD* will remain in the high impedence state, 
indicating that no adjustment of the VCO frequency is re
quired . By tying PU and PD* together , an adjust ment signal 
is created which will be forced low for a d ecrease in VCO 
frequency and forced high for an increase in V CO freq
uency. To speed up rise times and stabilize the output volt· 
age, a resistor divider using R7 , R10 , and R9 is used to adjust 
the t ri -state level at approximately 1.4V. This adjustment 
results in a worst case voltage swing of plus or minus 1 V, 
which is acceptable for the frequency control input of t he 
VCO (U14 ). This signal derived from t he combination of PU 
and PD* will eventually correct the VCO input to exactly 
the same frequency multi ple as the FOO* signal. The leading 
edge of the ROD* signal will then occur in the exact center 
of the RCLK window, an ideal condition for the 1793 inter
nal recovery circuits. 

FLOPPY D ISK CONTROLLER CHIP 

The 1793 is an MOS LSI device which performs the func· 
tions of a floppy disk formatter/controller in a single chip 
implemetation. The 1793 is functionally ·identical to the 1791 
used on the Model 11 F DC Printer Interface Board , except 
that the data bus is true as opposed to inverted. Refer to 
the appendix section for more information on the FD1793. 
The Model II Technical Reference Manual also contains a 
good presentat ion of the 1791 FDC chip as well as a dis
cussion on Write Precompensat ion. The fo llowing port 
addresses are assigned to t he internal registers of the 1793 
FDC chip. 

PORT # 

F0H 
FlH 
F2H 
F3H 

FUNCTIO N 

Command/Status Register 
T rack Register 
Sector Register 
Data Register 

ADJUSTMENTS AND JUMPER OPTIONS 

The Data Separator must be adjusted with the 1793 in an 
idle condition (no command currently in operation). Adjust 
R7 potentiometer for a 1 .4V level on pin 2 of U14. Then 
adjust R6 potentiometer t o yield a 2MHz square wave at 
pin 16 ofU11. 

The Write Preco~pensat ion must be adjusted while execut ing 
a continous w rite command on a track greater than twenty
one. Adjust R5 potentiometer t o yield 200nsec wide pulses 
at pin 4 of U 11. This result s in a w rit e precompensation 
value of 200nsec. 

There are four jumper option~ on the Floppy Disk Controller 
Board . They are designated on the PC Board si lkscreen and 
are referenced on the Schemat ic Diagram. The jumpers 
should be installed as described below. 

JUMPER CONNECTIONS 

A to B 
E to G 
Lto M 
H to J 
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FIGURE 2. FLOPPY DISK INTERFACE PC BOARD - COMPONENT SIDE 
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FLOPPY DISK INTERFACE PC BOARD PARTS LIST 

MANUFACTURER'S RADIO SHACK 

SYMBOL DESCRIPTION PART NUMBER PART NUMBER 

CAPACITORS 

C1 0 . l µF, 50V, monolithic, radial 838-4104 ACC104QJAP 

C2 0 . lµF, 50V, monolithic, radial 838-4104 ACC104QJAP 

C3 0. l µF, 50V, monolithic, radial 8384104 ACC104OJAP 

C4 0 .1µF, 50V, monolithic, radial 838-4104 ACC104QJAP 

cs 0.1µF, 50V, monolithic, radial 838-4104 ACC104OJAP 

C6 0. lµF, 50V, monolithic, radial 838-4104 ACC104OJAP 

C7 75pF, 50V, ceramic disc 830-0754 - ---------
cs 33µF, 16V, electrolytic, radial 839-6331 ----------
C9 100pF, 50V, ceramic disc 830-1104 ACC101QJCP 

Cl0 0. lµF, 50V, monol ithic, radial 838-4104 ACC104OJAP 

C11 0.47µ.F, 16V, mylar 835-4471 ----------
C12 0 .1µF, 50V, monolithic, radial 838-4104 ACC104OJAP 

C13 0.1µF, 50V, monolithic, radial 838-4104 ACC104QJAP 
C14 100pF, 50V, ceramic d isc 830-1104 ACC101OJCP 
C15 0.1µF, 50V , monolithic, radial 838-4104 ACC104QJAP 
C16 470pF, 50V, ceramic disc 830-1474 ACC471QJCP 
C17 10µF, 16V, electrolytic, radial 832-6101 ACC106ODAP 
C18 l0µF, 16V,electrolytic,radial 832-6101 ACC106QDAP 
C19 0.01µ.F, 16V, ceramic d isc 830-3104 ACC103QJCP 

CONNECTORS 

J2 20 pos. right angle 851-9078 - ---- -----
J3 4 pin right angle header 851-9079 AJ6977 

CRYSTA L 

Yl 4 MHz 840 -9010 AMX2804 

DIODES 

CR1 MZ4682 815-0682 ADX1518 

INTEGRATED CIRCUITS 

U1 7416, Hex Inverter/Buffer 800-0016 ----------
U2 74LS245 802-0245 ----------
U3 74LSO0, NANO gate 802-0000 AMX3550 
U4 74LS244, Octal Buffer 802-0244 AMX3864 
us 74LS74, Dual "D" Fl ip-Flop 802-0074 AMX3558 
U6 74LS174, Quad "D" Flip-Flop 802-0174 AMX3565 
U7 WD1793 850-9002 AXX3041 
us 74LS38, NANO Buffer 802-0038 ----------
U9 7416, Hex Inverter/Buffer 800-0016 ----------
UlO 74LS260, Dual NOR gate 802-0260 ----------
U11 WD1691 850-9009 AMX4471 
U12 MC140733, AND gate 803-0073 ----------
U13 WD2143-01 850-9006 AMX4472 
U14 74LS629. VCO 802-0629 AMX4663 
U15 74LS123, Mono Multivibrator 802-0123 AMX3803 
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FLOPPY DISK INTERFACE PC BOARD PARTS LIST 

MANUFACTURER'S RADIO SHACK 
SYMBOL DESCRIPTION PART NUMBER PART NUMBER 

INTEGRATED CIRCUITS (cont'd) 

U16 74LS367, Hex Buffer 802-0367 AMX3567 
U17 74LS02, NANO gate 802-0002 AMX3551 
U18 74LS74, Dual "D" Flip-Flop 802-0074 AMX3558 
U19 74LS368, Hex Inverter/Buffer 802-0368 AMX3568 
U20 MC14040B, Binary Counter 803-0040 AMX4666 
U21 7416, Hex Inverter/Buffer 800-0016 ----------
U22 74LS157, Quad Multiplexer 802-0157 AMX3563 
U23 74LS123, Mono Multiplexer 802-0123 AMX3803 
U24 74LS74, Dual "D" Flip-Flop 802-0074 AMX3558 
U25 74LS04, Hex Inverter 802-0004 AMX3552 

RESISTORS 

R1 2.2K, 1/4W, 5% 820-7222 AN0216EEC 
R2 150 ohm, 1 /4W, 5% 820-7115 AN0142EEC 
R3 150 ohm, 6 pin resistor network 829-0012 ARX0241 
R4 2.2K, 1/4W, 5% 820-7222 AN0216EEC 
RS 10K, Trim Pot 827-9310 AP7167 
R6 50K, Trim Pot 827-9350 AP7168 
R7 100K, Trim Pot 827-9410 -------- -
R8 10K, 1/4W, 5% 820-7310 AN0281 EEC 
R9 47K, 1/4W, 5% 820-7347 AN0340EEC 

R10 47K, 1/4W, 5% 820-7347 AN0340EEC 
R11 10K, 1/4W, 5% 820-7310 AN0281 EEC 
R12 10K, 1/4W, 5% 820-7310 AN0281 EEC 
R13 47 ohm, 1/4W, 5% 820-7047 AN0099EEC -
R14 270K, 1/4W,5% 820-7427 ---------
R15 150 ohm, 10 pin resistor network 829-0013 ARX0242 
R16 10K, 1/4W, 5% 820-7310 AN0281 EEC 
R17 910 ohm, 1/4W, 5% 820-7191 AN0192 EEC 
R18 910 ohm, 1/4W, 5% 820-7191 AN0192EEC 
R19 2.2K, 1/4W, 5% 820-7222 AN0216EEC 
R20 22K, 1/4W, 5% 820-7322 - -- ------ -

MISCELLANEOUS 

Socket, 18 pin 850-9006 AJ6701 
Socket, 20 pin 850-9009 AJ6760 
Socket, 40 pin 850-9002 AJ6580 

FDC Board, complete assembly AXX0510 
FDC Board, without major chips AXX0509 
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SECTION V 

RS-232C CIRCUIT BOARD 
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NIBBLE LOADED 

0H 
1H 
2H 
3H 
4H 
SH 
6H 
7H 
8H 
9H 
AH 
BH 
CH 
DH 
EH 
FH 

RS-232C TECHNICAL DESCRIPTION 

The RS-232C option board for the Model Il l computer 
supports asynchronous serial transmissions and conforms 
to the EIA RS-232C standards at the input ,· output 
interface {P1) . The heart of the board is the TR 1602 
Asynchronous Receiver/Transmitter. I t performs the job 
of converting the parallel byte date from the CPU to a 
serial data stream including start, stop, and parity bit s. 
For a more detailed description of how this LSI circuit 
performs these functions, refer to the TR 1602 data 
sheets and application notes. The transmit and receive 
clock rates that the TR 1602 needs are supplied by the 
Baud rate generator (BR19411). This circu it takes the 
5.0688 MHz supplied by the CPU board and the 
programmed information received from the CPU over 
the data bus and divides the basic clock rate to provide 
two clocks. The rates available from the BRG go from 
50 Baud to 19200 Baud . See the B RG table for the 
complete list . 

BRG PROGRAMMING TABLE 

TRANSMIT OR RECEIVE 
BAUD RATE 16X CLOCK FREQUENCY 

50 0.8 kHz 
75 1.2 kHz 
110 1.76 kHz 

134.5 2.1523 kHz 
150 2.4 kHz 
,300 4BkHz 
600 9.6 kH z 
1200 19.2 kHz 
1800 28.8 kHz 
2000 32.081 kHz 
2400 38.4 kHz 
3600 57 .6 kHz 
4800 76.8 kHz 
7200 115.2 kHz 
9600 113.6 kHz 

19,200 316.8 kHz 

SUPPORTED BY 
SETCOM 

yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
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The RS-232C board is a port mapped device and the ports 
used are EB to EB. Following is a descript ion of each port 
on both input and output. 

PORT 

E8 

EA 

E9 

EB 

INPUT 

Modem status 

UART status 

Not Used 

Receiver Holding 
register 

OUTPUT 

Master Reset, enables 
UART control register 
load 

UART control register 
load and modem control 

Baud rate register load 
enable bit 

Transmitter Holding 
register 

Interrupts are supported o n t he RS-232C option board by 
the Interrupt mask register (lJ10) and the Status register 
(U9) which allows the CPU to see which kind of interrupt 
has occurred. Interrupts can be generated o n receiver data 
register full, transmitter register empty, and any one of the 
errors - parity , framing, or data overun. This allows a min
umum of CPU overhead in transferr ing data to or from the 
UART. The interrupt mask register is port Elll (write) and the 
interrupt status register is port E0 (read). Refer to the 10 
Port description for a full breakdown of all interrupts and 
their bit positions. 

The Model Ill RS-232C board is functionally identical to 
the Model I RS-232 board with the following except ions: 
Interrupts are supported , there are no sense switches for con
figuring .the interface , there is no COIVl(l"ERM switch for re
versing the function of pins 2 and 3 on the DB-25, and the 
DC to DC converter is not required since +12V and -12V are 
provided by the internal power supply. Other differences 
include three additional interface outputs and no crystal for 
the B RG. All Model I software written for the RS-232 inter
face is compatable with the Model Ill RS-232C opt ion board, 
provided that the software does not use the sense switches to 
configure the interface. The programmer can get around this 
problem by directly programming the BRG and UART for 
the desired configuration or by using the SETCOM command 
of the disk operating system to configure the interface. The 
TRS-80 RS-232C Interface hardware manual has a good dis
cussion of the RS-232C standard and specific programming 
examples (Catalog Number 26-1145). 
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The fol lowing list is a pinout description of the DB-25 con· 
nector (P 1). 

PIN# 

1 
2 
3 
4 
5 
6 
7 
8 
20 
22 

SIGNAL 

PGND (Protective Ground) 
TD (Transmit Data) 
RD (Receive Data) 
RTS (Request To Send) 
CTS ·(Clear To Send) 
DSR (Data Set Ready) 
SGND (Signal Ground) 
CD (Carrier Detect) 
DTR (Data Terminal Ready) 
RI (Ring Indicate) 



PORT AND BIT ASSIGNMENTS 

PORT ESH 
OUTPUT: MASTER RESET 
INPUT: MODEM STATUS REG ISTER 

An output to this port (and data), performs a master reset to the UART and enables the control register 
load enable bit. The following table details the bit definitions for an input from port ESH. 

DATA BIT 

D7 
D6 
D5 
D4 
D3 
D2 
D1 
D0 

PORT E9H 
OUTPUT:BAUDRATELOAD 
INPUT: NOT USED 

FUNCTION 

Clear To Send , Pin 5 DB-25 
Data Set Ready, Pin 6 DB-25 
Carrier Detect, Pin 8 DB-25 
Ring Indicator, Pin 22 DB-25 
Not Used 
Not Used 
Not Used 
Receiver Input, UART Pin 20 DB-25 

An output to this port loads the Baud rate generator with a code which corresponds to the desired receive 
and transmit Baud rate as outl ined in the BRG Programming Table. The low order nibble of the data 
output to this port determines the receiver Baud rate, while the high order nibble determines the trans
mit Baud rate. 

PORT EAH 
OUTPUT: UART AND MODEM CONTROL 
INPUT: UART STATUS 

An output to this port loads the UART Control register if the enable bit for this function is set (D1 port 
E8H = 1). The UART Control register is five bits wide (D7 • D3) leaving three bits for modem control 
(D2 · D0 ). Three more modem control bits were added by allowing software to enable or disable the 
UART Control register. The t ables below summarize the bit allocations with the UART Control register 
enabled and disabled. 

PORT EAH OUTPUT BITS WITH UART CONTROL REG ISTER ENABLED 

DATA BIT 

D7 
D6 
D5 
D4 
D3 
D2 
D1 
D0 

FUNCTION 

Even Parity Enable, 1 = even, 0 = odd 
Word Length Select 1 
Word Length Select 2 
Stop-Bit Select, 1 = two stop bits, 0 = one stop bit 
Parity Inhibit, 1 = disable parity 
Break 0 = disable transmit data (continous space) 
Data Terminal Ready, Pin 20 DB-25 
Request To Send, Pin 4 DB-25 
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PORT EAH OUTPUT BITS WITH UART CONTROL REGISTER DISABLED 

PORT EBH 

DATA BIT 

D7 
06 
05 
04 
03 
02 
0 1 
00 

DATA BITS 

07 
06 
D5 
04 
D3 
02 
01 
D0 

FUNCTION 

Not Used 
Not Used 
Secondary unassigned, Pin 18 DB-25 
Secondary Transmit Data, Pin 14 DB-25 
Secondary Request To Send, Pin 19 DB-25 
Break 0 = disable Transmit Data (continous space) 
Data Terminal Ready , Pin 20 DB-25 
Request To Send, Pin 4 DB-25 

PORT EAH INPUT BITS 

FUNCTION 

Data Received, 1 = condition t rue 
Transmitter Holding register empty, 1 = condition true 
Overrun error, 1 = condition true 
Framing error, 1 = condition true 
Parity error, 1 = condition true 
Not Used 
Not Used 
Not Used 

OUTPUT: TRANSMITTER HOLDING REGISTER 
INPUT: RECEIVER HOLDING REGISTER 

An output to this port loads the UART Transmitter Holding register with a word to be transmitted, 
as soon as the last word loaded in the holding register is transmitted. Th is register should never be loaded 
until the Transmitter Holding register empty bit (port EAH) is true. An input from this port reads the 
last word received from the UART received data holding register. This register should not be read until 
the data received bit (port EAH) is true. 
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FIGURE 2. RS-232C PC BOARD - COMPONENT SIDE 
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, .... . ...... 

RS-232C PC BOA RD PA RTS LIST 

MANUFACT URER'S RADIO SHACK 
SYMBOL DESCRIPTION PART NUMBER PART NUMBER 

CAPACITORS 

Cl l0µF, 16V, radial (optional) 832-6101 ACC106QDAP 
C2 1 0µF. 16V, radial (optional) 832-6101 ACC106QDAP 
C3 0.1µF, 50V, monolithic, radial 838-4104 ACC104QJAP 
C4 0.lµF, 50V, monolithic, radial 838-4104 ACC104QJAP 
cs 0.1µF, 50V, monolithic, radial 838-4104 ACC104QJAP 
C6 0 .1µF, 50V, monolithic, radial 838-4104 ACC104QJAP 
C7 0.1µF, 50V, monolithic, radial 838-4104 ACC104QJAP 
C8 10µF, 16V, radial 832-6101 ACC106QDAP 
C9 10µF, 16V, radial 832-6101 ACC106QDAP 

CONNECTORS 

Pl DB-25 Connector 851-9030 ---------·-
P2 20 pos. right angle 851 -9078 ----------
P3 4 pos. right angle 851 -9079 AJ6977 

INTEGRATED CIRCUITS 

Ul BR1941 -L, Dual Baud C 804-6941 AMX3921 
U2 TR1602B, UART 804-5602 AMX3865 
U3 74LS244, Octal Buffer 802-0244 AMX3864 
U4 74LS367, Hex Buffer 802-0367 AMX3567 
U5 74LS367, Hex Buffer 802-0367 AMX3567 
U6 74LS174, Quad "D" Flip-Flop 802-0174 AMX3565 
U7 7404, Hex Inverter ----- AMX3655 
U8 74LS139, Dual Decoder 802-0139 AMX3800 
U9 74LS368, Hex Buffer 802-0368 AMX3568 
U10 74LS174, Quad "D" Flip-Flop 802-0174 AMX3565 
U11 MC1489, Quad Line Driver 805-0189 AMX3868 
U12 MC1488, Quad Line Driver 805-0188 AMX3867 
U13 74LS27, NOR gate 802-0027 ----------
U14 74LS38 , NANO Buffer 802-0038 AMX4328 
U15 MC1489, Quad Line Driver 805-0189 AMX3868 
U16 MC1488, Quad Line Driver 805-0188 AMX3867 

RESISTORS 

Rl 4.7K, 1/4W, 5% 820-7247 AN0247EEC 
R2 4 .7K, 1/4W, 5% (optional) 820-7247 AN0247EEC 
R3 62K, 1/4W, 5% (optional) ----- ----------
R4 4.7K, 1/4W, 5% 820-7247 AN0247EEC 

MISCELLANEOUS 

Cable, 20 pos .• 4.5", flat 845-9020 AW2631 
Socket, 18 pin 850-9006 AJ6701 
Socket, 40 pin 850-9002 AJ6580 
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FUNCTIONAL SPECIFICATIONS 

The power supply for the TRS-80 Model Il l is a 40 watt , 
switching power supply . The printed circuit board is mounted 
directly to the case. Line input to the power supply is made 
through a locking 2-pin PCB socket header (SK-1) . 

Pin 1 
Pin 2 

Line • Neut ral 
Line - Live 

Outputs are taken from locking 4-pin PCB socket headers 
(SK-2, SK-3, and SK-4). 

Pin 1 -12V 
Pin 2 +12V 
Pin 3 Common 
Pin 4 +5V 

In theory, the power supply recti fies the AC line to DC 
and chops it at 20 kHz. The chopped DC voltage is t hen 
transformed to the required output voltages and rectified to 
low vol tage isolated DC. Feedback loops are provided for 
voltage regulation and overcurrent protection. 

The power supply module can withstand the following 
maximum ratings: 

Vin (AC continuous) - 95 to 135V AC@ 60 Hz 
Short Circuit, any output - indefinite 

TROUBLESHOOTING 

Section 1 

EQUIPMENT FOR TEST SET-UP 

1. Isolation Transformer (minimum of 500VA rating) -

Dangerously high voltages are present in th is 
power supply . For the safety of the individual 
doing the testing, please use an isolation 
transformer. The 500VA rating is needed to 
keep the AC waveform from being clipped 
off at the peaks. These power supplies have 
peak charging capacitors and draw full power 
at the peak of the AC waveform. 

2. 0 - 140V Variable Transformer (Variac) -
Used to vary input voltage. Recommend 10 Amp, 
1 .4 KV A rating minimum. 

3 . Voltmeter -
Needed to measure DC voltages to 50 VDC and AC volt 
ages to 200 V AC. Recommeiid two digital multi meters. 

4 . Oscilloscope -
Need X10 and X100 probes. 

5 . Load Board with Connectors -
See Table 1 for values of loads required. The entry on 
the table for Safe Load Power is the minimum power 
ratings for the load resistors used. 

6. Ohmmeter 

SET-UP PROCEDURE 

Set-up as shown in Figure 1. You will want to monitor the 
input voltage and the output voltage of t he regulated bus, 
which is the +5 output, with DVMs. Also monitor the +5 
output with the oscilloscope using 50mv/ div sensitivity. 
The DVM monitoring the +5 output can also be used to 
check the other outputs. See text of section 11 1 for test 
points within power supply 

ISOLATION 
FRANSf OMM£R 

AUTO TflANSJ"~ Mllfl 
iVlll'ili.t 

rc)\'•ER SUPPL V 

"" INl'VT •l2V 

,12v 

cc 
OU'fPVl 

FIGURE 1. TEST SET-UP 

Section II 

V ISUAL INSPECTION 

Check power supply for any broken , burned, or obviou~ly 
damaged components. Visually check fuse resistor, if any 
question check with ohmmeter. 
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TABL E 1. LOAD BOARD VALUES 

SAFE MAX SAFE 

OUTPUT M IN LOAD LOAD A LOAD POWER LOAD LOAD A LOAD POWER 

+5 0.45A 11. 11 ohm 

+12 0.3A 40ohm 

-12 NONE OPEN 

START-UP 

Load power supply with minimum load as specified in 
Table 1. Bring power up slowly with Variable Transformer 
while monitoring +5 output with scope and DVM. Supply 
should start with approximately 40 - 60 V AC applied and 
should regulate· when 95 V AC is reached. If output has 
reached +5 volts, do a performance test as shown in Section 
IV. If there is no output refer to Section 11 1. 

Section Ill 

NO OUTPUT 

A. Check Fusable Resistor 
If fusable resistor is blown replace but do not apply 
power until cause of failure is found. 

B. Preliminary Check on Major Primary Components 
Check diode bridge (B R1), power transistor (T2), and 
catch diode (D3) for shorted junctions. If any com
ponent is found shorted, replace . 

C. Primary Check on Major Secondary Components. 
Using ohmmeter from output common to each out· 
put, _with output loads disconnected, check for shorted 
recti fiers or capacitors. If +5 output is shorted also 
check crowbar SC R (SC R 1) and zener (Z 1 ) . 

D. Check for B+ 
Set power supply and attach X 100 scope probe ground 
to end of R10 nearest D81. Slowly turn up power and 
check for B+ on end of R9 nearest mounting hole. 
With input at 95 VAC, this point should be between 
120 - 140 VDC. If this is not correct, check BRl and 
if necessary, check R2, D2, and finally input capacitors 
C5 and C6. 
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5W 2.5A 2ohm 25W 

SW 2.02A 24.6ohm 50W 

0 0.1A 120 ohm 2W 

E. Check 02 Waveforms 
Using XlOO probe on heatsink of 02, check collector 
waveform. The collector of 02 is the pin closest to the 
large capacitors C5 and C6. T ransistor should be switch
ing, correct waveform is shown in Figure 2 . If this is not 
present, check for shorted junction on 02. If OK check 
the base waveform. Base of 02 is pin of transistor nearest 
the edge of PCB. The correct waveform is shown in 
Figure 3. If this waveform is not present, check L2, 01, 
and D1, ·and secondary components 03, D8, D9, D10 
and L3. If any of the semiconductors are found shorted 
or inductors open, replace them. 

I- I- . 

1 I\. 

~ .. 

50 V/DIV 
5 µsec/DIV 

Input - 120VAC 
Loads - +5@ 2A 

+12@ 1A 
·12@0.1A 

FIGURE 2. 02 COLLECTOR WAVEFORM 

1.0 V/DIV 
5 µsec/DIV 

Input and Loads 
same as above. 

• 

Ptl 

I. - j 

FIGURE 3. 02 BASE WAVEFORM 



Section IV 

PERFORMANCE TEST 

Each of these test conditions should be set-up and noted to 
be within the limits specified _in Table 2. 

Test Input +5 Load +1 2 Load -12 Load 

1 95VAC Max Max Max 

2 128VAC Max Max Max 

3 120VAC Max Min Min 

4 128VAC Min Min Min 

5 95VAC Min Min Min 

TABLE 2. VOLTAGE AND RIPPLE SPECIFICAT ION 

OUTPUT 

+5 

+12 

-12 

MIN 

4.75V 

11.40V 

- 11.00V 

MAX 

5.25V 

12.60V 

15,00V 

NO LOAD RIPPLE .. 
50mV P•P 

150mV P-P 

150mV P-P 

* Applies to resistive load only. Not under system operating 
conditions. 
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POWER SUPPLY COMPONENT VALUES 

CAPACITORS 

C1 - 2200pF, 250V AC 
C2 - 0 .01µF, 1KV 
C3 - 2200pF, 250V AC 
C4 - 0.22µF, 250 V 
C5 - 47µF , 250V 
C6 - 47µF, 250V 
C7 - 220µF, 10V 
CS - 4700pF, 1KV 
C9 - 0.01µF, 1KV 
C10 - 0.22µF, 100V 
C11 - 1000 
C11 - 1000µF,25V 
C12 - 1000µF, 25V 
C13 - 1000µF, 25V 
C14 - 330µF, 16V 
C15 - 2200µF, 16V 
C16 - 330µF, 16V 
C17 - 470µF, 25V 
C18 - 0 .022µF, 50V 
C19 - 0.22µF, 100V 
C21 - 0.l µF, 250VAC 

CHOKES 

L 1 - TF - 202000010 
L2 - 328 - 00100030 
L3 - 328 - 00100010 
L4 - TF · 20100010 
L5 - TF - 10100370 
L6 - 328 - 00100060 

DIODES 

D1 - RGP 10A 
02 ·- RGP 10D 
D3 - RGP 10J 
D4 - RG 3B 
D5 - RG 3B 
D6- RG 3B 
D7 - RGP 15B 
D8 - 1N4606 
D9 - 1N4606 
D10 - 1N4606 
OB1 - WO6 
SCR1 - C122F 
21 - 5 .6V, 1W 

INTEGRATED CIRCUIT 

IC1 - TL431CLP 

RESISTORS 

Rl - 47 ohm, 1W 
R2 - 150K, 1/2W 
R3- 1K,1/4W 
R4 - not used 
R5 - 82 ohm, 1/4W 
RS - 27 ohm, 1 /4W 
R7 - 3.3 ohm, 1/2W 
R8 - 10 ohm, 1/4W 
R9 - 27 ohm, 2W 
R10 - 0.15 ohm, 1/2W 
R11 - 270 ohm, 1/2W 
R12 - 82 ohm, 1/4W 
R13 - 270 ohm, 1/2W 
R14 - 8.2 ohm, 1/4W 
R15 - 560 ohm, 1/4W 
R16 - 56 ohm, 1/4W 
R17 - 56 ohm, 1/4W 
R18 - 12K, 1/4W 
R19 - 12 ohm, 1/4W 
R20 - 470 ohm, 1/4W 
R21 - 4.7K, 1/4W 
R22 - 2.7K, 1/4W 
R23 - 68K, 1/4W 
R24 - 220 ohm, 1W 
R25 - 2 ohm, 2W (fuse resistor) 

TRANSFORMERS 

T1 - TF · 4491 
T2 - TF -4441 

TRANSISTORS 

01 - PE8050B 
02 - 25C2502 
03 - PE85508 
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FUNCTIONAL SPECIFICATIONS 

The video monitor is a 12-inch so lid state monitor designed 
for display of alphanumeric dot characters. The monitor is 
designed for a 12-volt DC power input with an average 
power consumption of 12 watts. The monitor accepts sep
arate video, and vertical drive TTL level inputs. 

Cathode Ray Tube: 

Enviroment: 

Power Input: 

TTL Level 
Input Signals: 

Video Response: 

Scanning Frequency: 

Horizontal Retrace: 

Vertical Retrace: 

SPECIFICATIONS 

12" diagonal, 90° deflection angle, 4 x 5 aspect ratio, P4 phosphor, 
integral implosion protection. 

Operating Temperature: 41 °F to 131° F (5°c to ss0 c) ambient 
Humidity: 95% non-condensing at 41° F to 104° F (5°C to 40°C) 
Operating Altitude: 10,000 ft. (3046 meters) maximum 

+12 voe at 1 amp nominal 

4 volts .±. 1 .5 volts 
Horizontal: 4 to 25µsec, positive going 
Vertical: 100 to 1400µsec, negative going 
Video: positive white 

Bandwidth: 15MHz,3dB 
Pulse rise time less than 30nsec 

Horizontal: 15,600 Hz ± 500 Hz 
Vertical: 50/60 Hz 

10.5µsec maximum 

850µsec maximum 
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SERVICE ADJUSTMENTS 

NOTE: Measurements should be made using 12.0 V DC input. 
Measurements with kine (CRT) attached will require the 
ground strap from kine be connected to chassis to prevent 
transistor failures in the event of kine arcing. 

FOCUS 

Adjust focus control F524 (Figure 1, Zone 2-A) for best 
overall focus. 

VERTICAL SIZE 

Adjust vertical size control R617 (Figure 1, Zone 3-B) to 
produce vertical scan of approximately 6 inches. 

HORIZONTAL LINEAR ITY 

Loosen deflection yoke clamp and slide linearity sleeve for
ward or backward to equalize character spacing on left side 
of to match character spacing on right side of screen (See 
Figure 2 for location of linearity sleeve). 

KINE 

WIDTH 

Note: Check horizontal linearity prior to width adjustment. 
Adjust width control to produce horizontal scan of approx
imately 8 inches. 

CENTERING 

Adjust centering rings on deflection yoke assembly to center 
display on screen top to bottom and left to r ight. 

HORIZONTAL HOLD 

Horizontal Hold is accomplished by adjustment of the 
horizontal oscillator coil (Figure 1, Zone 4-D). 

Cl;NTERING 
MAGNETS 

LINEARITY 
SLEEVE 

FIGURE 2 . DEFLECTION·YOKE ASSEMBLY 

77 



A 

B 

C 

D 

E 

F 

G 

H 

78 

r 

I 

I 
I 

~IOEO INPUT 

R60 
470 

2 -

+18V 
(}1-F] 

[9A] ~~04 

-

C605 + 
22011F 

15V 

C604 
.033 

R612 
200K 
1 

VERTICAL 
HOLD 

C502 
CR501 1000 

R501 
1500 C501 

R704 
3900 

+18V 

UH~ 
R502 
4700 

C503 
.033 

3 -

R6I5 
!OK 

R50 
12K 

R504 
56K 

R6I6 
3.9 

504 
,018 

R506 
!OK 

R507 
1500 

+ 
C506 
5.6µF 

20V 

C507 
.033 

L -------

4 -

-

5 -
C301 

,1 

R302 

220K 680 

- -

-

TO 
+aov 

BOOST 
[a-G] 

R301 

100K 

6 7 

-
TO PIN 4 

EDGEBOARD CONNECTOR 
[I - G J 

8 - C303 E301 I 
11,~ ----,---------=- 1 kV 

E304 

E3031 

R123 

1500 
1/2W 

DSIO 

9 10 

V101 

11 12 

SCHEMATIC NOTES : 
1. RESISTOR VALU6S ARE IN OHMS, K • 1000 . 

2.CAP4CITOR 1/ALUES GREATER THAN 1.0 4RE IN .. 
THOSE 1.0 AND LESS 4RE IN µFD. U'-ILESS OTHEP -
WISE DESIGN4T EO, __l_ 

3. VOLTAGES MEASURED WITH RESPECT TO = USING A 
" VOLTOHMYST". NO SIGNAL APPLIED AND SHOULD '10LD 

WITH IN ~20 '¼. 

4. ALL RESISTORS 1/4 WATT, UNLESS OTHERWISE INOIC4TED. 

~INDICATES GROUND 

♦ IND ICATES 5"1, TOLERANCE. 

lit- * INDICATES 2 ¾ TOLERANCE. 

_. * ♦ INDICATES Io/, TOLERANCE, 

[ ]RELATES TO ZON ING ON PERIMETER OF DRAWING. 

E602 L - -
I 

_J 
ROOUCT SAFETY NOTE 

12.0kV 
OMINAL 

SERVICE TECHNICIAN WARNI N G X-RADIATION 
PRECAUTION 

-

R629 
220 

C611 
3300 

I 
I 
I 

L502 

HORIZONTAL 
DRIVER 
TRANSFORMER 

--

- -
DO 

NOT 
MEASURE'\ 

-

CR504 

DAMPER 

C5I3 
. 01 

1 kV 

E502 -

ADE D COMPONENTS HAVE SPECIA ... : 
m· CHARACTER ISTICS IMPORTANT TO SAFETY. REPLACE ft; 
l'!i ~~~~fci~~~~NPE~Jsw66H Ni~Gci~~~A~~N~it~:~~~~ ~j ! 
Yf3~},i:,~::.~~~.3;:·BP 1

.;j~;~ ~E~5~f\
1

SJ~?::t·,·· .·.·.··:·:·•::;:fa:·::::; . 

THIS PRODUCT CONTAINS CRITICAL MECHANICAL AND 
ELE C TRI CA L PARTS ESSENTIA L FOR .X-RAD IATIO N 
PROTECTI ON. SEE PAGE 6 OF SER VICE DATA FOR 
SPECIFIED REPLACEMENT PARTS. NOMINAL 2ND ANODE 
VOLTAGE IS 12.Dk V FOR A VERY DIM PICTURE AND MUST 
NOT E XC EED 16 .0k V UNDER A N Y OPERATING 
CONDITIONS. THIS INSTRUMENT CONTAINS NO HIGH 
VOLTAGE ADJUSTMENT . SEE PAGE 5 OF TH IS SERVICE 
DATA FOR OTHER SERVICE ADJUSTMENTS. 

- ---7 E505 

R516 
1 MEG . 
l W 

R518 
470K 
1/2 W 

C519 + 
3~6'~ 

C517 

l~v 

C5I8 
lµ F 
150V 

+BOV DC 
SOURCE 

BOOST 

E801 ---

CR504 

C520 

390 
+ 

C521

1 56)1f 
50V 

-- -

,01 
lW 

R524 
2.5 MEG 

FOCUS 

C525 
1000 

R 523 
I MEG. 

E 501 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- ___ :=_J 

FIGURE 3. VIDEO MONITOR ASSEtVIBL Y SCHEMATIC DIAGRAM 



SECTION VIII 

ILLUSTRATED PARTS CATALOG 

79 





00 ... 

103 

104 

103 

j 
0 0 0 ~ /105 

@,, ©1 / 
D 103 

-0 
0~ 
0 0 

101,102 

~"-

@ 11111111 ==~ 
0 

o11111111 
01 
I 111111 O 

I Io 

104 

106,107 

0 

FIGURE 1. OUTER CASE ASSEMBLY 



~ 112 115 

111 

~ 117 

FIGURE 2. CASE TOP ASSEMBLY 



I 
~ ... 

c,, 
N .... 

... 
N .... 

- (.I) 
0 ... 
N ....-

Lt) 
N .... ~
N ... 

83 

>
..J 
Cll 
2 
w 
Cl) 
Cl) 

<x: 
w 

~ 
..J 
a.. 
w 
Cl) 

~ 
c,; 
w 
0:: 
=> 
Q 
u. 



Ol 
M ... 

00 
M ... 

... 
""' ... 

84 

~
M 
... r-
"M 
~ ... ... 

>-
....I 
C0 
2 
w 
(I) 
(I) 

<! 
(I) 

<ii 
(I) 

<! 
::i: 
u 
....I 
<! 
I-
w 
2 
'<i 
w 
a: 
::> 
S! 
~ 



>
..J 
co 
~ 
w 
(I) 
(I) 

<! 
w 
> 
a: 
0 
~ 
(I) 

0 
io 
w 
a: 
::::, 
Q 
LL 

85 



86 

ITEM 
NUMBER 

101 
102 
103 
104 
105 
106 
107 
108 

ITEM 
NUMBER 

111 

112 
113 
114 
115 
117 

ITEM 
NUMBER 

116 
120 
121 
123 
124 

125 
126 

*127 
128 
129 

*132 
*133 

ILLUSTRATED PARTS CATALOG 
PARTS LIST 

FIGURE 1. OUTER CASE A SSEMBLY 

MANUFACTURER'S 
DESCR IPTION PART NUMBER 

Case Feet 8590088 
Screw, #4 x 3/8", plastite 8569102 
Screw, #8 x 1 ", PH, machine 8569084 
Screw, #8 x 3/4", sheet metal 8569083 
Power Switch 8489030 
Screw, #6 x 3/8", sheet metal 8569088 
Washer, #6, flat 8589017 
Power Cord 8709138 

FIGURE 2. CASE TOP ASSEMBLY 

MANUFACTURER'S 
DESCRIPTION PART NUMBER 

Video Board Assembly 8492002 
Screw, #6 x 1/4", plastite 8569077 

Video Display.CRT 8492002 
Washer, # 10, flat 8589038 
Nut, hex, #10-24 8579021 
T ab , ground, CRT 8529020 
Case Top 8719104 

FIGURE 3. BASE PLATE ASSEMBLY 

DESCRIPTION 

Screw, #6 x 1/4", plastite 
Knob, Thumbwheel 
Video Control Bracket 
Label, RAM size, 16K 
Keyboard, 65-key 

Screw, #6 x 1/2", plastite 
Keyboard, Bezel 
Keyboard Header, right angle 
Mylar Shield 
Metal Chassis 
Power Supply, main 

Fastex, 16404-08 
Screw, #6 x 3/8" 

Fast ex Ground Clip 
Tinnerman clip 

MANUFACTURER'S 
PART NUMBER 

8569077 
8719112 
8729040 
8789261 
8790511 
8569079 
8719101 
8519107 
8539015 

Not Stocked 
8790021 
8559022 
8569108 

8182-67-04 
8559029 

NOTE: *items many not appear on earlier version units. 

RADIO SHACK 
PART NUMBER 

AF0297 

- - ------
AHD2308 
AHD 1620 
AS0693 

AHD1621 
AHD8514 
AW2540 

RADIO SHACK 
PART NUMBER 

AXX8010 
AHD1618 
AXX8010 
AHD8548 
AHD7180 
AHC0329 
AZ5689 

RADIO SHACK 
PART NUMBER 

AHD1618 
AK4298 

ART3081 
AHC0321 
AXX0205 
AHD1619 
AZ5688 
AJ6909 

Not Stocked 
AXX6005 
AH C0075 

AHC0782 



ITEM 
NUMBER 

* 134 
135 

't136 
" 137 
138 

*139 

140 
141 

• • •' --•••--a-• ••• •••••••••• ,,,., ••• - • ''" ••••••'""''''' ,,_,, ,.,.,_,~• ••• '" ,.,, •--•••• 

ILLUSTRATED PARTS CATALOG 
PARTS LIST (Cont 'd) 

FIGURE 4 .METAL CHASSIS ASSEMBLY 

MANUFACTURE R'S 
DESCRIPTION PART NUMBER 

Chassis Shield Not Stocked 
CPU Board Assembly 8858006 
Insulating Washers 8539013 
Screw, #6 x 5/8", PPH 8569013 
Connector Bracket 8729039 
Ground Bracket 8729055 

Screw, #6 x 1/4" 8569098 
Washer, #6, star 8589043 
Nut, #6 8579014 

RS-232 Board Assembly - - - -
FDC Board Assembly 8858029 

NOTE: If your computer is earlier the Rev. F, the following hardware may be used 
on your unit instead of the starred (*) items. 

PCB Mount Bracket 729042 
Screw, #6 x 1/4", plastite 8569077 

Clip, RICHCO, LCBS-20R 8559017 
Fastex, 16404-08 8559022 
Clip, RICHCO, LCBS-4R 8559018 
Fastex, 16402-04 8559020 

FIGURE 5 . DISK DRIVE ASSEMBLY 

ITEM MANUFACTURER'S 
NUMBER DESCRIPTION PART NUMBER 

145 Power Supply Disk 8790021 
146 RF Shield 8729041 
147 Disk Mounting Bracket, left 8719106 
148 Disk Mount ing Bracket, right 8719105 
149 Disk Drive 8790112 

RADIO SHACK 
PART NUMBER 

Not Stocked 
AXX0507 
AHC0787 

--------
ART3082 
--- - - --
- -------
--------

AHD7168 
AXX0511 
AXX0510 

ART3080 
AHD1618 
AHC0070 
AHC0075 
AHC0071 
AHC0073 

RADIO SHACK 
PART NUMBER 

AXX6005 
ART3085 
ART3083 
ART3086 
AXX5019 
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88 

DESCR IPTION 

Cable Clamp 
Cable Mount 
Cable Tie, 4" 
Ground Tab, CPU 
Ground Tab, Keyboard (0.130) 
Ground Tab, Keybao rd (0.171) 

AC Power Harness 
Cassette 1/0 Internal 
CRT Wire Harness 
DC Pwer Harne·ss, Disk 
DC Power Harness, Main 
Ground Harness, Disk 
Ground Harness, Keyboard 
Ground Harness, Main 
Ground Harness, Secondary Disk 
Keyboard/CPU, shielded 

ILLUSTRATED PARTS CATALOG 
PARTS LIST {Cont'd) 

MISCELLANEOUS 

MANUFACTURER'S 
PART NUMBER 

8729054 
8559028 
8559027 
8529024 
8529026 
8519062 

CABLES 

8709151 
8709156 
8709153 
8709155 
8709178 
8709204 
8709194 
8709161 
8709195 
8709182 

RADIO SHACK 
PART NUMBER 

AHC0358 
AW2214 

AW2531 
AW2538 
AW2356 
AW2532 
AW2537 

AW2591 
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PART 1 

GENERAL DESCRIPTION 

A INTRODUCTION 

The Disk Drive is a '·M INI" Disk Memory designed for ran
dom access data entry, storage. and retrieval appl ications. 
These applications typically, are intelligent terminal control· 
lers, micro-computers, word processing systems, data com
munications systems, error logging, micro-program load ing 
and point-of-sale terminals. The Disk Drive is capable of re• 
cording and reading digital data u sing FM, MFM or M2FM 
techniques. 

IMPORTANT NOTICE 

A redesigned Logic PC Board which contains both Logic 
and Servo circuitry will soon be replacing the two separate 
Boards used in the disk drives. A schematic of this new 
Board is at the end of this section. For Theory and Parts 
Lists, please refer to the TRS-80 Mini Disk Service Manual 
Catalog Number 26 -1160/X. , 

B PHYSICAL DESCRIPTION 

The electronic components are mounted on two PC Boards: 
the Logic Board and the Servo Board. The Logic Board is 
located above the chassis and the Power and Interface sig
nals are connected directly to that Board. The Servo Board 
may be mounted in one of two ways, depending on the 
version of the Board and type of Disk Drive . The older 
version Non -linear Servo Board is mounted to the rear of 
the Disk Drive on internal and external un its. The newer 
version Linear Servo Board is mounted to the bottom of 
the Disk Drive on internal units and mounted to the rear 
of the Drive - the same as the non-linear Boards - on 
the external units. 

The spindle is belt driven by a DC motor with an int egral 
tachometer. The servo control circuit, pulleys and the 
tachometer control the speed of the spindle. The read /wri te/ 
erase head assembly is positioned by means of a stepper 
motor, split band and a pulley . 

C FUNCTIONAL DESCR IPTION 

The Disk Drive is fully self-contained. It consists of a spindle 
drive system, a head positioning system, and read/ write/ erase 
system. 

When the front latch is opened, access is provided for the 
insertion of a 5.25 inch ( 133.4 mm) standard diskette. The 
disket te is positioned in place by plastic guides, the front 
latch and a back stop. 

Closing the front latch activates the cone/clamp system 
which centers and clamps the diskette to the drive hub. 
The drive hub is driven at a constant speed of 300 rpm by a 

servo controlled DC motor. In operation. the magnetic head 
is ioaded into contact with the recording medium whenever 
the front latch is closed. 

A 4-phase stepper motor/band assembly and its associated 
elect ronics position the magnetic head over the desired 
track. Th is posi tioner employs a one-step rotat ion to cause 
a 1-track I inear movement. When. a write-protected diskette 
is inserted into the Drive, the write-protect sensor disables 
the write electronics of the Drive and an appropriate signal 
is applied to the interface. (When performing a write opera
tion , a 0.013-inch (0.33 mm ) [nominal! data track is re
corded.) 

Data recovery electronics include a low-level read amplifier, 
differentiator, zero-crossing detector and digitizing circuits. 
No data decoding facilities are provided in the basic Drive. 

The Drive is also supplied with the fo llowing sensor systems; 

1. A track 00 switch which senses when the Head/ 
Carriage assembly is positioned at Track (;J0. 

2. The index sensor (an LED light source and a photo
transistor) is positioned so that when an index 
hole is detected, a digital signal is generated. The 
index sensor used is a high resolution device which 
can distinguish holes placed close together, i.e., in
dex -sector holes in a hard sectored diskette. 

3. The write •protect sensor disables t he Disk Drive 
electronics whenever a write -protect tab is applied 
to the diskette. 

D INTERFACE CONNECTIONS 

Signal connections for t he external Disk Dri ve are made via 
a user -supplied 34 -pin flat ribbon connector. The internal 
Drive uses a Radio Shack connector, Part Number AW2535. 
Both of these connect ors mate direct ly with the PC Board 
connector (J1) at the rear of the Drive. The DC power con
nector is a tour -pin connector (J2) on the Logic PC Board 
on the top rear of the Drive. 

The signal connector harness should be of the f lat r ibbon or 
twisted pair type with the following character istics: 

1. Maximum length of 10 f eet (3M). 
2. 22 · 24 gauge conductor compatible with the con-

nector to be used. 

Power connections for external Drives should be made with 
18 AWG cable. Internal Drives use the Disk DC Power 
Harness, Radio Shack Part Number AW2532. 
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PHYSICAL CHECKOUT 

Before applying power to the unit, the following inspection 
should be performed: 

3. Manually rotate the drive hub. The hub should 
rotate freely . 

Front latch. Check that the front latch opens and 
closes. Note that when the door is opened, the 
head arm raises. 

4 . Check that the PC boards are secure. Check that 
the connectors are firmly seated. Also, check the 
location of the Servo Board for type ( Linear or 
Non-linear). 

2. Ensure that the front panel is secure. 
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5. Check for debris or foreign material between the 
heads and remove same. 

6. Check plastics for broken or cracked pieces, 
e.g., write protect lever, guide rails, etc. 

NOTE : To ensure proper operation of the Drive, the chass is 
should be connected to earth ground . The 3/ 16-inch 
(4.76 mml male QC lug, located at the rear of the chassis, is 
provided for this connection. 

MOUNTING THE DISK DRIVE 

The Drive can be mounted in any plane, i.e. up right , hori
zontal o r vertical. However, when it is mounted horizon
tally, the Logic PC board side of the chassis must be the 
uppermost side. Tapped holes are provided in various loca
tions for the attachment of use r-suppl ied hardware . 

RESISTOR TERMINATION 
(IN SOCKET). REMOVE EX

CEPT FOR LAST DR IVE IN 

RESISTOR TERMINATION 
(See Figure 2) 

1. The Resistor Terminat ion in the IC socket is used 
in the last drive in t he system only. It must be 
removed for Drive two w hen two external drives 
are used. 

Note: The internal drives in the Model Ill are not 
terminated. 

SYSTEM. 

~□: 
34 
32 

30 
28 
26 
24 
22 
20 
18 
16 
14 
12 
10 
8 
6 
4 
2 

2F 

•□ 1 
,. 1 

1F 

J1 

FIGURE 2. RESISTOR TERMINATION 

FLAT RIBBON CABLE ASSEMBLY 
(See Figure 3) 

Pins must be removed from Drive connectors on the Cable 
Assembly as follows and as illustrated: 

1. Connector for first internal drive (Drive zero) and 
first external drive (Dr ive two), pins 12, 14 and 32. 

DRIVE DR IVE 
NUMBER ZERO NUMBER ONE 

12 10 

14 14 

32 32 

2. Connector for second internal drive (Drive one) 
and second external drive (Drive th ree), pins 10, 
14 and 32. 

DRIVE DR IVE 
NUMBER TWO NUMBER THREE 

12 10 

14 14 

32 32 

FIGURE 3. CABLE ASSEMBLY - CONNECTOR PIN 
REMOVAL CHART 
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PART2 

THEORY OF OPERATION 

INTRODUCTION 

The Disk Drive consists of the mechanical and electrical 
components necessary to record and read digital data on a 
diskette. DC power at ±12V and +5V (provided by the 
user for the external drives) is required for operation . 

ORGANIZATION OF THE DISK DRIVE 

All electrical subassemblies in the Disk Drive are constructed 
with leads which terminate in 4 or 5 pin con·nectors, ena
bling the individual assemblies to be removed. 

The magnetic head is connected to the PC board via a cable 
terminating in a 5-pin female connector and its associated 
male socket which is located in close proximity to the read/ 
write data electronics. 

Interface signals and power are provided via connectors at 
the rear of the Drive. A detailed description o f these signals 
is presented in Part 3 of th is manual . 

FUNCTIONAL BLOCK DIAGRAM DESCRIPTION 

Figure 4 is a functional block diagram of the Disk Drive and 
should be referred to in conjunction with the following 
discussion: 

The Disk Drive consists of the following functional groups: 

* Index Pulse Shaper 

* Wri te Protect Sensor 

* Track 00 Sensor 

* Spindle Drive Control 

* Carriage Position Control 

* Write/ Erase Control 

* Read Amplifier and Digitizer 

INDEX 

An index pulse is provided to the user system via the 
INDEX PULSE interface line. The index circuitry consists 
of an Index LED, Index Phototransistor and a Pulse Shaping 
Network. As the index hole in the disk passes the Index 
LED/Phototransistor combination, light from the LED 

strikes t he Index Phototransistor causing it to conduct. The 
signal from the Index Phototransistor is passed to the Pulse 
Shaping Network which produces a pulse for each hole de• 
tected. This pulse is · presented to the user on the INDEX 
PULSE interface line. 

WRITE PROTECT 

A Write Protect signal is provided to the user system via the 
WRITE PROTECT interface line. T he wri te protect circuitry 
consists of a Write Protect Sensor and circuitry to route the 
signal produced. 

When a write protected diskette is inser ted in the drive, the 
sensor is activated and the logic disables the write elect• 
ronics and supplies the status signal to the Interface. 

TRACK 00 SWITCH 

The level on the T RACK 00 interface line is a function of 
the posit ion of t he magnetic head assembly. When the head 
is positioned at Track 00 and the stepper motor is at the 
home position, a true level is generated and sent to the 
user. 

SPINDLE DRIVE 

The Spindle Drive system consists of a spindle assembly 
driven by a DC motor-tachometer combination through a 
drive belt. 

Associated with the spindle drive motor are the servo elec
tronics required for control. 

The control circuitry also includes a current limiter and an 
interface control line. When the DRIVE MOTOR ENABLE 
interface line is true, the drive motor is allowed to come up 
to speed. When the current through the d rive motor exceeds 
1.3 A, the current limit circuitry disables the motor drive. 

POSITIONER CONTROL 

The Head Positioning system utilizes a four-phase stepper 
motor drive which changes one phase for each track ad
vancement of the Read/Write carriage. In addition to the 
logic necessary for motion control, a gate is provided as an 
element for inhibiting positioner motion during a write 
operation. 
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INDEX ·rd SINGLE SIDED 
D ETECTOR HEAD ASSEMBLY DC STEPPER MOTO 

/!" / ~ INDEX 
PULSE 

PULSE SH APING <Q> , I NETWORK :7 1/ ka~ 
I BAND 

_ fr DRIVE 

WA ITE 
PROTECT WR ITE 

INDEX 
0 C DRIVE EMITTER 

PROTECT ,.- -.,.,_ 

~ 
SWITCH 

~ 
TRACK 
00 TRACK 09 - -··-SW ITCH 

'I" 

DRIVE 
M OT OR -----·-
ENABLE --

INTERFACE 
SPINDL E DRIVE - -

CONTROL 
CONTROL 

DIRECTION 
POSITION EA 

STEP CONTROL 

WRITE BUSY 

WR I TE 
WRITE/ERASE OAlA 

CURRENT SOURCE 
A NO WAVEFORM 

GEN ERATOR 

WRITE EN ABLE 

READ DATA READ AMPLIFIER 
ANO D IGITIZER 

FIGURE 4. FUNCTIONAL BLOCK DIAGRAM 

DATA ELECTRONICS 

Information can be recorded on the diskette using a double
frequency code. Figure 5 illustrates the magnetization pro 
files in each b it cell for the number sequence shown. 

The erase gaps provide an erased guard band on either side 
of the recorded track. This accommodates the tolerances 
in track positioning. 

~ BIT CELL 
I 
I 

BIT PATTERN I 

I 

NWRITEOATA 

MAGNETI C ELEM ENTS 

~ 
I 
I 

All signals required to control the data electronics are pro
vided by the user system and are shown in t he Block Dia
gram ( Figure 4) . These control signals are: 

* SE LECT 

* WR IT E ENAB LE 

* WR IT E DATA 

The READ DAT A composite signal is sent to the user 
system via the interface. 

I I I 1 1 I I I 
I I I I I : I 
I I I I I I I 

FIGURE 5 . FM RECORDING 
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DATA RECORDING 

Referring to Figure 4, it can be seen that the Write Elec
tronics consists of a Write/Erase Current Source and Write 
Waveform Generator, Erase Current Source, and Trim Erase 
Control Logic. 

The read/write winding on the magnetic head is center
tapped. During a write operation, current from the Write 
Current Source flows in alternate halves of the winding 
under con trol of the Write Waveform Generator. 

Before recording can begin, certain conditions must be 
satisfied. The conditions required for record ing (i .e., unit 
ready) must be establ ished by the user system as follows: 

( 1) Drive speed stabil ization. This condition will 
exist 250 mSec after starting the drive motor. 

(2) Subsequent to any step operation, the positioner 
must be allowed to settle. This requires 20 mSec 
total after the last step pulse is initiated, i.e., 
5 mSec for the step motion and 15 mSec for 
sett I ing. 

NOTE: All of the foregoing operations can be overlapped, 
if required. 

Figure 6 shows the relevant timing diagram for a write oper• 
ation. At t = (ii when the unit is ready, t he WRITE ENABLE 
interface line goes true; this enables the Write Current 
Source. 

Since the trim erase gaps are behind the read/write gap, 
TRIM ERASE control goes true 390µSec after the WRITE 
ENABLE interface line. It should be noted that this value 
is optimized between the requirements at Track (il(il and 
T rack 40 so that the effect of the t rim erase gaps on pre
vious information is minimized. 

Figure 6 also shows the information on the WRITE DATA 
interface line and the output of the Write Waveform Gen
erator which toggles on the leading edge of every WRITE 
DATA pulse. 

Note that a m inimum of 4 µSec and a maximum of 8 µSec 
between WR ITE ENAB LE going true and the first WRITE 
DAT A pulse is only required if faithfu l reproduction of the 
first WR IT E DATA transition is significant. 

At the end of recording, at least one additional pulse on the 
WRITE DAT A line must be inserted after the last significant 
WRITE DAT A pulse to avoid excessive peak shift effects. 

The TR IM ERASE signal must remain true for B00µSec 
after the termination of WRITE ENABLE to ensure that all 
recorded data are trim erased. This value is again optimized 
between the requirements at Tracks (il(il and 40 . 

The dura tion of a write operation is from t he true-going 
edge of WRITE ENAB LE to the fa lse-going edge of TRIM 
ERASE. T his is indicated by the in ternal WR IT E BUSY 
waveform shown. 

DATA REPRODUCT ION 

The Read Electronics consists of the following: 

* Read Switch 

* Read Amplifier 

* Filter 

* Differentiator 

* Comparator and Digitizer 

The Read Switch is used to isolate the Read Amplif ier from 
electrical signals across the magnetic head during a write 
operation. 

Before reading can begin, the Drive must be in a ready con
dition. As with the data recording operation, this ready 
condition must be established by the user system. In addi
tion to the requirements established in the paragraph, 
DATA RECORDING, a 100µSec delay must exist from the 
trailing edge of the TR IM ERASE signal to allow the Read 
Amplifier to settle after the transient caused by the Read 
Switch returning to the Read mode. 

Referring to Figure 7, the output signal from the read/write 
head is amplified by a read amplifier and filtered to remove 
noise by a linear phase Filter. The linear output from the 
Filter is passed to the Differentiator wh ich generates a 
waveform whose zero crossovers correspond to the peaks of 
of the read signal. T his signal is then fed to the Comparator 
and Digitizer circuit. 

The Comparator and Digit izer circuitry generates a 1 µSec 
READ DATA pulse corresponding to each peak of the read 
signal. This Composite Read Data signal is then sent to the 
user system via the READ DAT A interface line. 
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PART 3 

OPERATION 

INTRODUCTION 

Th is sectio n contains the interface description and the elec
trical adjustments necessary for the Disk Drive. 

INTERFACE ELECTRONICS SPECIFICATIONS 

All interface signals are TTL compatible. Logic true (low) is 
+0.4 V (maximum). Logic false (high) is +2.4 V (minimum). 
Figure 9 illustrates the interface configuration . 

r-------- 1 
I 
I 

I 
I I I 
I I 
I I 
L 1~6 ~R-E~U~V~~~ 

OAIV( A 

TAANSMISS•ON LINE 

10 F EET 
!3MI 

• ;v 

I SO QI-IM S 

J• LS0 4 Ofl EQUIVA LENT 

• TRUE 

FIGURE 8. INTERFACE CONFIGURATION 

It is recommended that the interface cable be a flat ribbon 
cable, w ith a characteristic impedance of 100 ohms. (or 
equ ivalent t wisted pairs). Maximum interface cable length 
is 10 feet (3M). 

Interface connector p in assignments and power connector 
pin assignments are given in Table 1 and Table 2. 

INPUT CONTROL LINES 
(See Table 1) 

SELECT LINES (DS1* - DS4*) 

The SELECT lines provide a means of se lecting and deselec
ting a Disk Drive. These fou r lines (DSl * - DS4 *) select one 
of t he four Disk Drives attached to the control ler. When t he 
signal log ic level is true (low ), t he Disk Drive e lectronics are 
activated and the Drive is conditioned to respond to step 
or read/write commands. When the logic level is false (high) 
the input control lines and output status lines are disabled. 

A SE LECT line must remain stable in the true (low) state 
unti l the execution of a step or read / write command is 
completed. 

Th e Disk Drive address is determined by SE LECT lines 1 
through 4 (or a DIP Shunt in t he lE position) on the PC 
board. These lines provide a means of da isy-chaining a 
maximum of four Disk Drives to a control ler. On ly one line 
can be true (low) at a time. An undefined operation m ight 
result if two or more units are assigned t he same address or 
if two or more SELECT lines are in the true (low) state 
simultaneously . 

DRIVE MOTOR ENABLE (MOTORON) 

When this signal line logic level goes true (low), the drive 
motor accelerates t o it s nominal speed of 300 rpm and stab
ilizes in le ss than 250 mSec. When the logic level goes false 
(high), the Disk Drive decele rates to a stop. 

DIRECTION and STEP (DIR*) (STEP*) 

When the Disk Drive is select ed, a true (low ) pulse with a 
t ime duration great er t han 200 nSec on the STEP line in it i
ates th e access motion. The direction of motion is deter
m ined by the logic state of the DIRECT ION line when a 
STEP pulse is issued . Th e motion is towards the center o f 
the disk if the DIRECTION line is in the t rue (low) stat e 
when a STEP pulse is issued. The direct ion of motion is 
away from the center of the disk if the DIRECTIO N line 
is in t he false (high! state when a STEP pulse is issued. To 
ensure proper positioning, t he DIRECT ION li ne should be 
stable 0.1 µSec (minimum) before t he tra iling edge of the 
corresponding STEP pulse and remain stable u nti l 0 .1 µSe c 
after the trailing edge of the STEP pulse. The access motion 
is ini t iated on the trail ing edge of the STEP pulse. 

COMPENSATED WRITE DATA (CWD) 

When the Disk Drive is selected, t his in te rface line provides 
the bit-serial WR IT E DAT A pu lses that control the switch
ing of the write cu rrent in the head . T he write e lectronics 
must be condit ioned for writing by the WRITE ENABLE 
line (refer to the WRITE EN AB LE paragraph below) . 

For each h igh-to-low t ransition on the WR ITE DAT A line, 
a flux change is p roduced at the head write gap. Th is causes 
a flux change to be stored on the disk. 

When t he double-frequency type encoding technique is 
used (in which data and clock form the combined Write 
Data signal) , it is recommended that; when writi ng all 
zeroes, the repetition rate of the high-to-low transitions be 
equal to the nominal data rate , ±0.1 %. The repet it ion rate 
of the high-to-low transitions, when writ ing all o nes, should 
be equal to twice the nominal data rat e, ± 0. 1%. 

WRITE ENABLE (WG*) 

When this signal is t rue (low), t he write electronics are pre
pared for writing data (read e lect ronics disabled). This 
signal t urns on write current in the read/ wri te head . Data is 
written u nder control of the WR ITE DATA input line. It is 
generally recomm ended that changes of st at e on the 
WRITE ENABLE line occur before the f irst WR ITE DATA 
pulse. However, t he separation between the leading edge of 
WRITE ENAB LE and the first significant WR ITE DATA 
pulse should not be less than 4 µSec and not greate r than 
8 µSec. The same restrictions exist for the relat ionship be
tween the least s ignificant WRITE DATA pul se and t he 
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Controller •to•Disk Drive 

Ground Signal Description (Mnemonic) 

1 2 (Spare) 

3 4 (Spare) 

5 6 (Spare) 
(internal) (external) 

9 10 SELECT 1, 3 (DS1 .. ) (DS3") 

11 12 SELECT 2, 4 (0S2") (0S4* ) 

13 14 (Spare) 

15 16 DR IVE ·MOTOR ENABLE (MOTORON) 

17 18 DIRECTION !D IR*) 

19 20 STEP (STEP*) 

21 22 COMPENSATED WRITE DATA (CWD) 

23 24 WRITE GATE (WG*) 

31 32 SID E SELECT (SDSE L) 

33 34 (Spare) 

Disk Drive •to-Controller 

Ground Signal Description (Mnemonic) 

7 8 INDEX PULSE ( IP") 

25 26 TRACK 00 (TRK0") 

27 28 WRITE PROTECT (WPRT*) 

29 30 READ DATA (RD•) 

33 34 (Spare) 

TABL E 1. INTERFACE CONNECTOR PIN ASSIGNMENTS, J1 (external), J4 (internal) 

Pin Supply Volt age 

2 

3 

4 

+12 voe 
Return (+12 VOCI 

Return (+5 VDC) 

+5VDC 

TABLE 2 . POWER CONNECTOR 
PIN ASSIGNMENT 



termination of the WRITE ENABLE signal. When the 
WRITE ENABLE line is false (high), all write electronics 
are disabled. 

When a write protected diskette is installed in a Disk Drive, 
the write electronics are disabled irrespective of the state of 
the WRITE ENABLE line. 

SIDE SELECT (SDSEL) 

When this signal is true (low), one side of a double-headed 
drive is selected. When this signal is false (high), the other 
side of the drive is selected. 

OUTPUT STATUS 
(See Table 1) 

INDEX PULSE (IP*) 

The INDEX PULSE signal is provided once each revolution 
(200 mSec, nominal) to indicate to the controller the begin• 
ning of a track . The INDEX PULSE line remains in the t rue 
(low) state for t he duration of the INDEX PULSE (The 
duration of an INDEX PULSE is nominally 4 .0 mSec). 

The leading edge of an INDEX PULSE must always be used 
to ensure diskette interchangeability between Disk Drives. 

TRACK 0G (TRKIJ*) 

When the Disk Drive is selected, the TRACK 00 interface 
signal indicates to the controller that the read/wri te head is 
positioned at Track 00. The Track 00 remains true (low) 
until the head is moved away from Track 00. 

WRITE PROTECT (WPRT*) 

When the Disk Drive is selected, this signal line logic level 
goes true (low) when the diskette is write protected. The 
wri1e electronics are internally disab led when the diskette 
is write pro tected. 

NOTE: It is recommended that the write data line be in
active whenever Write Enable is false (i.e., read st ate). 

When the level on th is line is false (high), the write electron· 
ics are enabled and the write operation can be performed. It 
is recommended that the controller not issue a write com• 
mand when the WRITE PROTECT signal is t rue (low). 

READ DATA (RD*} 

This interface line transmits the readback data to the con
troller when the Drive is selected. It provides a pulse for 
each flux transition recorded on the medium. The READ 
DATA output line goes true (low) for a duration of 1 µSec 
for each flux change recorded. 

The leading edge of the READ DATA output pulse repre· 
sents the true posit ions for the flux transitions on the disk
ette surface. 
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PART4 

MAINTENANCE 

PHYSICAL DESCRIPTION OF THE PC BOARDS 

The logic PC board is approximately 6 inches ( 152 mm) 
long by 5.5 inches ( 139 mm) wide. Figure 10 illustrates the 
placement o f test points and connectors. 

CIRCUIT BOA RD TEST POINTS 

The following test point description assumes that the Logic 
and Servo P.C. boards are installed in the Drive and that the 
Drive is in an operational mode with a diskette installed: 

Logic Ground (TP6) 
Digital Logic ground is refe renced at T P6. 

Differentiated Read Signal (TP3, TP4) 
These test points are p rovided to observe the differ
ential output of the second stage amplifier and differ
entiated read signal . 

Read Data Single Shot (TP5) 
The output of the single shot used in the read section is 
nominally 1.0 µsec for each f lux transition detected. 

Index Pulse (TP7) 
With a standard soft sectored diskette installed, the 
signal is a h igh going pulse, nominally 4.0 msec in dura
ation every 200 msec. 

Amplified Read Signal (TP1, TP2) 
These test points are provided to observe the differ
ential output of the first stage of read signal amplifi 
cation. 

Motor On (TP13) 
This signal is low true for the "motor on" condition. 

Track 00 (TP8) 
This signal is low true when the carriage is positioned 
at t rack 00 and the step motor phase is correct. 

Analog Ground (TP10) 
The analog ground reference po int is provided for 
measuring read/write waveforms. 

Step Pulse (TP12) 
When stepping in or out, the signal is a high going pulse 
for each step of the carriage. 

Write Protect Switch (TP9) 
When a write protected diskette is installed in the Drive, 
the signal is high. 

OPTION SE LECT 

Input Line Terminations 

The Disk Drive has been provided with the capability of 
terminating the input lines listed below: 

* Motor On 

* Direction Select 

* Step 

* Write Data 

* Write Gate 

These lines are terminated through a 150 ohm resistor pack 
installed in a DIP socket located at IC location 2F. 

In a multiple drive system (Catalog Numbers 26 -1163/1164/ 
1161) only the last drive on the interface is to be termi
nated . All other drives on the interface must have the resis
to r pack removed. Catalog Number 26-1164 is sh ipped 
with the termination resistor installed. Catalog Numbers 
26-1161/1162/1163 are shipped without a resistor pack. 
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PREVENTIVE MAINTENANCE 

To ensure that the Disk Drive operates at its design poten
tial, the only scheduled preventive maintenance required is 
periodic cleaning of the magnetic recording head. 

Mechanical and electrical adjustment details are provided 
for further service as a result of disassembly or repair. 

CLEANING T HE HEAD 

To clean the magnetic head, use a lint-free cloth or cotton 
swab moistened with 91% lsopropyl alcohol. Wipe the head 
carefully to remove all accumulated oxide and dirt. Dry the 
head using a lint-free cloth . 

CAUTION: Rough or abrasive cloth should not be used to 
clean the magnetic recording head . Use of cleaning solvents 
other than 91 % lsopropyl alcohol may damage the head . 

Extreme care must be exercised to prevent the heads from 
being damaged (i.e., scratching, banging together, etc.). 

ALIGNMENT AND ADJUSTMENT 

To perform the alignment and adjustment procedures, 
you will require the following equipment: 

* 30 MHz Dual Trace Triggered Sweep Scope 
* 5 1/4" Alignment Diskette 
* 5 1/4" Blank "scratch" Diskette 

DRIVE MOTOR MAINTENANCE 

Long Term Motor Speed Adjustment 

1. Check power to unit. (+12 VDC :!: 0 .6V, and 
+5 voe ± 0.2sv.) 

2. Insert a blank diskette and activate the drive. 

3 . Under fluorescent lighting, observe the speed disk 
on the spindle pulley. For 60 Hz operation the 
outer ring on the speed disk should appear station
ary. For 50 Hz operation the inner ring should 
appear stationary. 

4. If the speed disk does not appear stationary , adjust 
R4, located on the Servo PCB, until the disk 
appears stationary. 

5. If motor speed cannot be adjusted, repair Servo 
PCB or motor as required. 
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Instantaneous Speed Variation Check/RAW Data Check 

1. With a blank diskette inserted, write a 2 F pattern 
on any track . 

2. Connect scope to TP 5 with: 

Vert. to 2 volts/div. 
Time Base to lµsec/div. 
Trigger internal/positive 

3 . Observe the waveform. Measure jitter on the lead
ing edge of the third pulse. The leading edge of the 
pulse should start 8µsec + 240nsec from t he 
trigger pulse . The third pulse jitter should be less 
than 480nsec (edge to edge). 

I I I Jfr j___________ .,., _______ ____ __ _,, 

4 . If jitter is excessive, replace drive belt , motor, 
Servo PCB, or spindle as necessary. 

CARRIAGE MOV EMENT CHECK 

1. Step between tracks 00 and 34/40. 

2 . Check carriage movement. Be certain that carriage 
is moving freely and not binding at any point. 
Repair if necessary. 



HEAD RADIAL ALIGNMENT/CE ALIGNMENT 

1. Insert a 5 1/4" alignment diskette. 

2. Connect Scope: 
Channel A to TP 1 
Channel B to TP 2 
Ground to TP 10 
Ext. Sync to TP 7 

Set mode to add (A+ B) Invert B 
Vert. to 50 MV /d iv 
Trigger external - loosely . 

3. Read track 16 and verify the "cat eyes" pattern as 
shown in Figure 11. The smaller of the two "eyes" 
should not be less than 75% amplitude of the 
other.%= (small lobe/larger lobe) x 100. 

TIME SCALE "' 20m•c Div 

EOUAl AMPLITUDE 
(on Track 161 

FIGURE 11. "CAT EYES"PATTERN 

0 

MODULE ADJUSTMENT 
CAM 

4. Step to track rJ0. Return to t rack 16 and re-verify 
the pattern. 

5. Step to track 34/40 and return to t rack 16. Re· 
verify the "cat eyes" pattern. 

If Radial Needs Adjustment: 

a. Loosen the two retaining screws on back of the 
unit and the retaining screw on the carriage as
sembly. 

b. Turn the Adjustment Cam until the "cat eyes" 
pattern is within 75%. If the pattern does riot 
come within spec, loosen the hex head screw on 
the collar of the stepper motor and rotate the 
stepper motor shaft until the "eyes" are to the 
75% level. Tighten the hex head screw and return 
to step a . 

c. Tighten all screws and recheck adjustment. 

FIGURE 12. RADIAL ADJUSTMENT 
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TRACK 00 ALIGNMENT 

Track 00 Switch Adjustment 

1. Connect Scope: 
Channel A to pin 1 of Plug 11 
Vert. to 2 volts/div . 
Time Base to 10msec. 
Trigger internal channel A, DC coupled 

2 . Step between tracks 02 and 03. 

3. Loosen track 00 switch mounting screw and adjust 
until switch activates between tracks 02 and 03. 
Tighten mounting screw. 

Track 00 Stop Adjustment 

1. Connect scope as in Head Radial alignment. 

2. Insert alignment diskette and read track 00. 

3. Back off the track 00 stop screw two turns. Slow
ly turn the track 00 stop screw in until the output 
amplitude shown on the scope starts to decrease. 
Back the track 00 stop screw out until the ampli
tude stops increasing. Back the track (J(3 stop screw 
out one-half turn from .this point. 

(O.oso·· ALLEN WRENCH) 

FIGURE 13. TRACK (JIJ STOP ADJUSTMENT 
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INDEX SECTOR ADJUSTMENT 

1. Set Scope: 
Vert. at 0 .2 volts/d iv 
Time Base 50µsec/div 

2. Insert alignment diskette and read t rack 01 . Scope 
display should show 0 volts AC trace for 200µsec 
±. 50µsec. If waveform is outside of spec., loosen 
the index sector light mounting screw and adjust 
to spec. 

3. Open and close the Drive door and re -verify the 
index sector timing. 

I 

I 
\ '~ \ \'I \ u 
l 1 l y ' V 

' 
TIME SCALE "' SOi,ise<:/ DIV 

FIGURE 14. INDEX SECTOR TIMING 

SENSOR RETAINING SCREW ADJUSTMENT 

FIGURE 15. INDEX ADJUSTMENT 



HEAD AMPLITUDE/COMPLIANCE CHECK 

1. Insert a blank diskette and write a pattern to 
track 34. 

2. Set Scope: 
Time Base to 10µsec/div. 

Read the amplitude. 

3. Apply an additional 15 grams of pressure to the 
head load arm. (15 grams is approximately equal 
to the weight of a 25 cent peice. 

4 . Observe the amplitude. If it increases more than 
10%, the compliance needs to be adjusted. 

5. To adjust the compliance, loosen the two nuts 
that hold the head load arm in place. While mon 
itoring the amplitude , move the arm until output 
is highest. Hold the arm in this position and tight
en the nuts. 

6. Re-verify compliance. If compliance cannot be 
adjusted properly, replace the head load arm. 

FINAL CHECK 

1. Use the drive to format and backup a blank disk
ette. 

2. Check the diskette in a known good drive. 

FIGURE 16. UPPER ARM AND CARRIAGE 
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DISK CONTROLLER BOARD 
PARTS LIST 

MANUFACTURER'S RADIO SHACK 

SYMBOL DESCRIPTION PART NUMBER PART NUMBER 

CAPACITORS 

C1 2.2µF, 35V, Tantalum, Axial 839-5223 ACC225MGTA 

C2 470pF, 50V, Monolithic 838-1474 ACF2124 

C3 68pF, 50V, Monolithic 838-1684 ACF2125 

C4 0 .47µF, 50V, Monolithic 838-4474 ACF2126 

C5 0.47µF, 50V, Monolithic 838-4474 ACF2126 

C6 0.01µF, 50V, Monolithic 838-3104 ACF2130 

C7 0.47µF, 50V, Monolithic 838-4474 ACF2126 

C8 0.47µF, 50V, Monolithic 838-4474 ACF2126 

C9 4700pF, 50V, Monolithic 838-2474 ACF2123 

C10 0.01µF, 50V, Monolithic 838-3104 ACF2130 

C11 270pF, 50V, Monolithic 838-1274 ACF2128 
C12 470pF, 50V, Monolithic 838-1474 ACF2124 
C13 470pF,50V, Monolithic 838-1474 ACF2124 

C14 1200pF, 50V, Monolithic 838-2124 ACF2127 
C15 0.1µF, 20V, Tantalum, Radial 839-4102 ACC104KETP 
C16 0.1µF,20V, Tantalum, Radial 838-4102 ACC104KETP 

C17 4.7µF, 20V, Elect rolytic,.Axial 831-5472 ACC475MEAA 

C18 0.01µF, 50V, Monolithic 838-3104 ACF2130 

i i i + 
C23 0 .01µF, 50V, Monolithic 838-3104 ACF2130 

C24 Not Used - - - -· --- - - -
C25 0.01µF, 50V, Monolithic 838-3104 ACF2130 
C26 6.8µF, 35V, Tantalum 838-5683 ACC685MGTP 
C27 0.01µF, 50V, Monolith ic 838-3104 ACF2130 

C28 0.01µF, 50V, Monolithic 838-3104 ACF2130 
C29 0.01µF, 50V, Monolithic 838-3104 ACF2130 
C30 6.8µF, 35V, Tantalum 838-5683 ACC685MGTP 
C31 0 .0lµF, 50V, Monolithic 838-3104 ACF2130 

i i i i 
C35 0.01µF, 50V, Monolithic 838-3104 ACF2130 
C36 4.7µF, 20V, Electrolytic, Axial 831 -5472 ACC475MEAA 
C37 4.7µF, 20V, Electrolytic, Axial 831 -5472 ACC475MEAA 
C38 6.8µF, 35V, Tantalum 838-5683 ACC685MGTP 
C39 6.8µF, 35V, Tantalum 838-5683 ACC685MGTP 
C40 330pF, 50V, Monolithic 838-1334 ACF2129 
C41 330pF, 50V, Monolithic 838-1334 ACF2129 

DIODES 

CR1 1 N4446 815-0446 ADX1364 
CR2 1 N4446 815-0446 ADX1364 
CR3 1N4446 815-0446 ADX1364 
CR4 1N4446 815-0446 ADX1364 
CR5 Not Used --- - - - - - - -
i + CR10 Not Used - - - -- - - - --

CR11 1N4446 815-0446 ADX1364 

i i l l 
CR21 1N4446 815-0446 ADX1364 
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SYMBOL 

L1 
L2 
L3 

3A 
4A 
2B 
3B 
4B 
5B 
2C 

3C 

4C 
5C 
30 
40 

50 

1E 
2E 

3E 
4E 

5E 

1F 
2F 
4F 

R1 
R2 
R3 
R4 
RS 
R6 
R7 

! 
R12 
R13 
R14 
R15 
R16 
R17 

DISK CONTROLLER BOARD 
PARTS LIST (Cont'd) 

DESCRIPTION 

INDUCTORS 

390µh 
390µh 
680µh 

MANUFACTURER'S 
PART NUMBER 

841 -9003 
841 -9003 
841-9004 

INTEGRATED CIRCUITS 

MC1733 
NE592A 
7406. Buffer and Interface gate 
74LS20, Positive NANO gate 
74LS20, Positive NANO gate 
M SM311 EL Precision Comparator 
75463, Dual Peripheral Posi tive OR 
Driver 
74123, Retriggerable 
Monostable Multivibrator 
74LS74, Flip-Flop 
74LS74, Flip-Flop 
74LS04, Positive NANO gate 
75462, Dual Peripheral Positive 
NANO Driver 
74LS86, Ouadruple 2-input 
Exclusive OR gate 
"DIP Shunt, 16-pin 
74LS14, Schmitt-T rigger Positive 
NANO gate 
7407, Buffer and Interface gate 
75462, Dual Peripheral Positive 
NANO Driver 
74LS221, Dual Monostable Multi · 
vibrator w/ Schmitt-Trigger inputs 
7438, Buffer and Interface Gate 
8-Resistor Network 
7438, Buffer and Interface Gate 

8.2K,¼W,6% 
8.2K, ¼W,5% 
8.2K, ¼W, 5% 
27K, ¼W,5% 
27K, ¼W, 6% 
3.6K, ¼W,5% 
1K,¼W,5% 

i 
1K, ¼W, 5% 
1.2K, ¼W, 5% 
150 ohms, ¼W, 5% 
Not Used 
1K, ¼W,5% 
1K,¼W,5% 

RESISTORS 

805-0733 
805-0592 
801-0406 
802-0020 
802-0020 
805-3011 
805-0463 

800-0123 

802-0074 
802-0074 
802-0004 
805--0462 

802-0086 

848-9001 
802-0014 

801-0407 
805-0462 

802-0221 

8000038 
829-0007 
8000038 

820-7282 
820-7282 
820-7282 
820-7327 
820-7327 
820-7236 
820-7210 

! 
820-7210 
820-7212 
820-7115 

820-7210 
820-7210 

RAD IO SHACK 
PART NUMBER 

ACA8058 
ACA8058 
ACA8057 

AMX4326 
AMX3688· 
AMX3675 
AMX3555 
AMX3555 
AMX4327 
AMX4329 

AMX3955 

AMX3558 
AMX3558 
AMX3552 
AMX4321 

AMX3701 

AL0907 
AMX3716 

AMX3684 
AMX4321 

AMX38 10 

AMX-3683 
ARX0181 
AMX-3683 

AN0271 EEC 
AN0271 EEC 
AN0271EEC 
AN0316EEC 
AN0316EEC 
AN0235BEC 
AN0196EEC 

! 
AN0196EEC 
AN0199EEC 
AN0142EEC 

AN0196EEC 
AN0196EEC 
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SYMBOL 

R18 
R19 
R20 
R21 
R22 
R23 
R24 
R25 
R26 
R27 
R28 
R29 
R30 
R31 
R32 
R33 
R34 
R35 
R36 

t 
R41 
R42 
R43 
R44 
R45 
R46 
R47 
R48 
R49 
R50 
R51 
R52 
R53 
R54 
R55 
R56 
R57 
R58 
R59 
R60 
R61 
R62 
R63 
R64 
R65 
R66 
R67 
R68 
R69 
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DISK CONTROLLER BOARD 
PARTS LIST (Cont'd) 

DESCRIPTION 
MANUFACTURER'S 

PART NUMBER 

RESISTORS (cont'd) 

1K, ¼W, 5% 820-7210 
1K, ¼W,5% 820-7210 
750 ohms, ¼W, 5% 820-7175 
390 ohms, ¼W, 5% 820-7139 
10K, ¼W,5% 820-7310 
390 ohms, ¼W, 5% 820-7139 
3.09K, ¼W, 5% 820-1230 
768 ohms, ¼W, 1% 820-1176 
3.9K, ¼W, 5% 820-7239 
1K, ¼W, 5% 820-7210 
47K, PW, 5% 820-7347 
2.2K, ¼W, 5% 820-7222 
2.2K, ¼W,5% 820-7222 
768 ohms, ¼W, 1% 820-1176 
820 ohms, ¼W, 5% 820-7182 
390 ohms, ¼W, 5% 820-7139 
1.54K, ¼W, 1% 820-1215 
768 ohms, ¼W, 1% 820-1176 
Not Used -- - -

l 
Not Used ----
1K, ¼W,5% 820-7210 
lK, ¼W, 5% 820-7210 
3K, ¼W, 5% 820-7230 
10K, ¼W, 5% 820-7310 
Not Used 
1K, ¼W, 5% 820-7210 
300 ohms, ¼W, 5% 820-7130 
1K, ¼W, 5% 820-7210 
Not Used --- - -
Not Used - -- --
150 ohms, ¼ W, 5% 820-7115 
1K, ¼W,5% 820-7210 
13.3K, ¼W, 1% 820-1313 
28 .7K, ¼W, 1% 820-1328 
Not Used - - - --
Not Used - - - - -
150 ohms, 2W, 5% 824-7115 
1K,¼W,5% 820-7210 
lK,¼W,5% 820-7210 
1K,¼W,5% 820-7210 
150 ohms, ¼W, 5% 820-7115 
10K, ¼W, 5% 820-7310 
lK,¼W,5% 820-7210 
750 ohms, ¼W, 5% 820-7175 
390 ohms, ¼W, 5% 820-7139 
Not Used --- --

1K,¼W,5% 820-7210 
1K,¼W,5% 820 -7210 

RADIO SHACK 
PART NUMBER 

AN0196EEC 
AN0196EEC 
AN0185EEC 
AN0162EEC 
AN0281 EEC 
AN0162EEC 
AN0575BEC 
AN0572BEC 
AN0237EEC 
AN0196EEC 
AN0340EEC 
AN0216EEC 
AN0216EEC 
AN0572BEC 
AN0187EEC 
AN0162EEC 
AN0573BEC 
AN0572BEC 

------
-- -- -

AN0196EEC 
AN0196EEC 
AN0226EEC 
AN0281EEC 

AN0196EEC 
AN0158EEC 
AN0196EEC 
------
----- -

AN0142EEC 
AN0196EEC 
AN0574BEC 
AN0318BEC 
------
---- --

AN0142EHC 
AN0196EEC 
AN0196EEC 
AN0196EEC 
AN0142EEC 
AN0281 EEC 
AN0196EEC 
AN0185EEC 
AN0162EEC 
- - - - -
AN0196EEC 
AN0296EEC 



SYMBOL 

01 
02 
03 
04 
05 
06 
Q7 

08 

DISK CONTROLLER BOARD 
PARTS LIST (Cont'd) 

MANUFACTURER'S 
DESCRIPTION 

T RANSISTORS 

2N4124, NPN 
2N4124, NPN 
2N4124, NPN 
2N4124, NPN 
2N4125, PNP 
Not Used 
Not Used 
2N4124, NPN 

MISCELLANEOUS 

16-pin IC Socket (2) 
* 16-pin DIP Shunt Socket 
5 -pin Right Angle Header 
14-pin Right Angle Header (2) 
Staking Pin (13) 
Resistor, ~ ohm vlaue - Jumper (2) 
4-position, PC Mount Housing 

PART NUMBER 

811-0124 
811-0124 
811-0124 
811-0124 
810-0125 
-- - --
--- --
811-0124 

850-9003 
848-9001 
851 -9054 
851-9060 
852-9014 
829-0000 
851 -9056 

RADIO SHACK 
PART NUMBER 

AMX4178 
AMX4178 
AMX4178 
AMX4178 
AMX4330 

AMX4178 

AJ6581 
AL0907 
AJ6815 
AJ6816 

AHB9682 
AJ6814 

ART2738 
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SERVO(MOTORCONTROL)BOARD 
PARTS LIST 

(NON-LINEAR SERVO BOARD) 
MANUFACTURER'S RADIO SHACK 

SYMBOL DESCRIPTION PART NUMBER PART NUMBER 

PRINTED CIRCU IT BOARD, 8709096 
SERVO (MOTOR CONTROL) 

CAPACITORS 

Cl 1 .0 µF, 35V, 20%, Tantalum 8335103 ACC105MGTA 
C2 1 .0 µF, 35V, 20%, Tantalum 8335103 ACC105MGTA 
C3 1.0µF, 35V, 20%, Tantalum 8335103 ACC105MGTA 
C4 1 .0 µF, 35V, 20%, Tantalum 8335103 ACC105MGTA 
C5 0.047 µF, 80V, 10%, Tantalum 8393474 ACC473KKTA 
C6 0.47 µF, 35V, 20%, Tantalum 8394473 ACC474MGTA 

DIODE 

CR1 1 N4002, Rectifier , Low Power 8150002 ADX1148 

INDUCTOR 

L1 3.3µh, 10% 8419005 ACA8059 

INTEGRATED CIRCUIT 

U l LM2917N, Frequency to Voltage 8050917 AMX4181 
Converter 

RESISTORS 

Rl 20K, 1 /4 W, 5%, 8207320 AN0306EEC 
R2 1M, 1/4 W, 5% 8207510 AN0445EEC 
R3 1K,1/4W,5% 8207210 AN0196EEC 
R4 1 K, Trim Potentiometer 8289210 AP7058 
R5 1K, 1/4W,5% 8207210 AN0196EEC 
R6 43.2K, 1/4 W, 1% 8201343 AN0576BEC 
R7 470 ohms, 1/4 W, 5% 8207147 AN0169EEC 
R8 470 ohms, 1 /4 W, 5% 8207147 AN0169EEC 
R9 18 ohms, 1/4 W, 5% 8207018 AN0075EEC 
Rl0 1K, 1/4 W, 5% 8207210 AN0196EEC 
Rl 1 1 ohm, 1/2 W, 5% 8217001 AN0022EFC 
R12 2 .2K, 1/4 W, 5% 8217222 AN0216EEC 
R13 2 .2K, 1/4 W, 5% 8217222 AN0216EEC 

TRANSISTORS 

Ql TIPl 10, Power 8110110 AMX4331 
02 2N4124, NPN 8110124 AMX4178 

MISCELLANEOUS 

10-pin , Right Angle Header 8519057 AJ6817 
Screw, 4-40 x 1/4" (6 .35 mm) 8569032 AHD1541 
Nut, Hex,4-40 8579001 AHD7165 
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SERVO(MOTORCONTROL)BOARD 
PARTS LIST (Cont'd) 

(LINEAR SERVO BOARD) 
MANUFACTURER'S RADIO SHACK 

SYMBOL DESCRIPTION PART NUMBER PART NUMBER 

PRINTED CIRCUIT BOARD, 8709169 
SERVO (MOTOR CONTROL) 

CAPACITORS 

C1 47 µF, 16V, Electrolytic 8326471 
C2 4 7 µF, 16V, Electrolytic 8326471 
C3 0 .1 µF, 50V, Ax ial 8374109 
C4 1 .0 µF, 35V, Tantalum 8335103 
C5 0 .01 µF, 80V, Axial 8393104 
C6 0 .022 µF, 50V, Axial 8373224 

INDUCTOR 

L1 3 .3 µh, 10% 8419005 ACA8059 

INTEGRATED CIRCUIT 

U1 LM2917N , Frequency to Voltage 8050917 AMX4181 
Converter 

RESISTORS 

R1 20K, 1/4 W, 5% 8207320 AN0306EEC 
R2 1M, 1/4 W, 5% 8207510 AN0445EEC 
R3 1K,1/4W,5% 8207210 AN0196EEC 
R4 1 K, Trim Potentiometer 8289210 AP7058 
R5 -- 1 K, 1/4 W, 5% 8207210 AN0196EEC 
R6 150K, 1/4 W, 5% 8200415 
R7 470 ohm, 1/4 W, 5% 8207147 AN0169EEC 
RS 1 K, 1/4 W, 5% 8207210 AN0196EEC 
R9 470 ohm, 1/4 W, 5% 8207147 AN0169EEC 
R10 1K, 1/4W,5% 8207210 AN0196EEC 
R11 1 ohm, 1/2 W, 5% 8217001 AN0022EFC 
R12 2 .2K, 1/4 W, 5% 8217222 AN0216EEC 
R13 2 .2K, 1/4 W, 5% 8217222 AN0216EEC 
R14 1M, 1/4 W, 5% 8207510 AN0445EEC 

TRANSISTORS 

01 TIP110, Power 8110110 AMX4331 
02 1N4124, NPN 8110124 AMX4178 

MISCELLANEOUS 

10-pin, Right Angle Header 8519057 AJ6817 
Screw, 4-40 x 1/4" (6 .35 mm) 8569032 AHD1541 
Nut , Hex , 4 -40 8579001 AHD7165 
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ILLUSTRATED PARTS CATALOG 

ITEM MANUFACTURER'S RADIO SHACK 

NUMBER DESCRIPTION PART NUMBER PART NUMBER 

Front Panel 8852025 AZ5380 

2 LED Assembly (Panel) 8852020 AL1127 
3 Front Panel Bushing 8852026 AHB9684 

4 Left Hand Guide 8852024 ART2743 
6 Write Protect Switch Assembly 8852017 AS2587 
7 Index Assembly, Type I 8852019 ART2739 

Type II * 8852043 ART2895 
8 Detector Holder 8852048 ART3003 
9 Module Bias Spring Assembly - -- - - ----·---
10 SSR Spring 8852060 ARB6845 
11 SSR Spring Housing 8852059 ART3006 
12 Lower Bearing 8852028 ART2745 
13 Drive Belt 8852018 AB6443 
14 Drive Motor Assembly 8852015 AM4545 
15 Servo Board, non-linear 7000008 AXX0316 

linear - - --- ------
16 Track !J0 Screw 8852057 AHD1601 
17 E-ring, large (cam) 8852049 AHE0029 
18 E-ring, small (Track 00) 8852051 AHE0031 
19 Track (J0 Switch Assembly 8852016 AS2586 
20 Upper Bearing 8852027 ART2744 
21 Hub Retainer 8852055 AHB9985 
22 Hub Retainer Screw 8852056 AHD1600 
23 Hub Shaft ----- -----
24 Cone Assembly 8852021 ART2740 
25 E-ring, medium (cone) 8852050 AHE0030 
26 Latch Assembly 8852022 ADA0303 
27 Foam Cone Lever Pad 8852063 AHB9986 
29 Right Hand Guide 8852023 ART2742 
30 Crimp Pin (tin) 8852045 AHB9982 

(gold) 8852046 AHB9983 
(inside Head Plug) 

31 Upper Arm Assembly 8852044 ART3002 
32 Carriage Shaft 8852065 ART3050 
33 Head Carriage Assembly 8852031 AH4403 
34 Shaft Mounting Clamp 8852064 AHC0048 
35 Drive Band, (Stepper) 8852032 ART2746 
36 Collar, (Stepper) 8852047 AHB9984 
37 Track 00 Stop Kit 8852052 ART3004 
38 Module Cam Screw 8852058 AHD1602 
39 Logic PC Board 7000007 AXX0317 

not shown Module Cover, clear plastic 8852062 ART3007 
Cone Lever Assembly 8852053 ART3005 

includes: cone assembly, E-ring, med., 
latch assembly, and foam cone lever pad 

Module Assembly SSR 8852029 AXX0318 
includes: upper arm assembly, carriage 
shaft, head carriage assembly, shaft 
mounting clamp, drive band , collar, 
track (l(jl stcip kit, and module cam screw 

*Type II Assemblys have a gold band around the photo transistor. 
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