




Bits can be shifted in to the shift register via CLK SR L, CO, and C 1. Signal SR LOAD H is asserted when CO(1) L is 
asserted and Cl(1) H is negated, allowing the shift register to be parallel loaded from the counter. With CO(1) Hand 
Cl(1) H both asserted, SEP DATA from the data synchronizer and separator is serially input to the shift register. If 
CO(1) L is negated, Is and Os from the Cl(1) H bit stream are loaded into the shift register. In summary, CO 
determines shift or load of the shift register; C 1 and SEP DATA are two serial bit streams. 

Cl CO 

0 0 Shift Zero 
0 1 Load Shift Register 

0 Shift One 
Shift SEP DATA 

5.2.3.8 pCPU Timing Generator - The pCPU timing generator, shown on page D7, produces signals TP3 and TP4, 
which are used as timing signals for the rest of the pCPU controller. The 74H74 flip-flops are used as a wraparound 
shift register to derive TP3 and TP4 from the 20 MHz oscillator. TP3 and TP4 are 5 MHz signals with a pulse width 
of 50 ns. In normal operation, a recirculating 1 bit in this shift register causes TP3 to occur before TP4. Inputs to the 
maintenance module connector and signal INIT + PC L control operation of this shift register. 

5.2.3.9 Sector Buffer and Address Register - The 2102 sector buffer, which is a 1024-bit MOS RAM, and the 
address register, composed of three 74161 synchronous four-bit counters, is shown on page D4. The address register 
is used as a loop counter for the microprogram as well as an address register for the sector buffer. The ten LSB 
inputs to the register are grounded, and the upper two MSB inputs are connected to signal CO(1) L. 

When used as a loop counter or an address register, Cl(1) H is negated and the ten LSB bits of the register are zero. 
With Cl(1) H asserted, the count is incremented by signal CLK BAR L, which occurs once per disk data bit. If CO(1) 
L is asserted, the two MSB bits are also zero, enabling the counter to count 4096 clocks before the SEC BUF 
OVFLW H signal is asserted. If CO(1) L is negated, the two MSB bits are one, enabling the counter to count only 
1024 clocks before the SEC BUF OVFLW H signal is asserted. 

Reading or writing is controlled by a flip-flop. If CO(1) H is asserted and CLK SEC BUF L is asserted, the write 
enable line to the 2102 is asserted by setting the flip-flop. The CLK SEC BUF L signal is asserted twice per bit, once 
to set the flip-flop and once again to clear it. It is cleared when CO(1) H is negated and the second CLK SEC BUF L 
pulse is asserted. Data to be written in the sector buffer is contained in signal SEP DATA (1) L from the read/write 
electronics while reading from the diskette; the data is contained in signal DATA I L from the interface while writing 
on the diskette. 

In reading data out of the sector buffer, the write enable line is negated, and the serial data stream appears at SEC 
BUF OUT (1) H as the Buffer Address register is incremented. 

5.2.3.10 CRC Generator and Checker - Each sector has a two-byte CRC character for the header field and another 
two-byte CRC character for the data field (Figure 1-11). The CRC generator and checker shown on page D7 
produces the CRC character to be written on the diskette and checks the CRC character read from the diskette. A 
16·bit shift register with properly placed exclusive-OR gates implements the polynomial divide algorithm. The CLK 
CRC L signal clocks the shift register so that the entire header field or data field is divided by a selected CRC divisor 
which is 215 + 212 + 25 + 1. The mathematical expression for this operation is: 

2n 3 2 21 20 an + ... + a3 2 + a22 + a 1 + ao 

where a = coefficient of the bit position 

n = number of bit positions in the data block 
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In writing data on the diskette, each bit is shifted through the CRC generator. This data stream appears on signal 
C1(1) L and is produced by the firmware. Signal CO(!) L negated will enable this data stream to the CRC register. 
After the data field has been written, the CRC register contains the remainder of the division, which is the two-byte 
CRC character that is written after the data field. 

During a read operation, the data stream from the data synchronizer and separator, SEP DATA (1) L, is enabled to 
the CRC register. This data stream is manipulated in the same way as in the write operation. When the CRC 
character on the diskette is encountered, it is shifted into the CRC generator as if it is part of the data stream. If all 
the data and CRC bits that were previously written on the diskette are retrieved, the CRC register, which contains 
the remainder of the division, should be zero. The contents of this register are input to the condition selector, where 
the firmware checks to see that the register contents are all zero. 

S.2.3.11 Data Synchronizer and Separator - The data synchronizer and separator (page D4) separates clocking 
information from data, identifies missing clocks, and synchronizes the clock to the data. Clocking and data are 
mixed in the output data stream (paragraph 1.3.2). In the read/write electronics, one-shots set to produce 200 ns 
pulses for each transition convert the flux reversal signals to a series of pulses as shown in Figure 5-10. The clock 
pulses can be separated from the 1 data pulses as shown. If no data pulse occurs between two clock pulses, a 0 bit is 
indicated. Notice that there is a clock pulse every 4 ps. 

FLUX 
REVERSAL 

STREAM 

RAW DATA I I I I I I I I I I I I I 
C o C 1 C o C 1 C 1 C o C 1 C o C 0 

SEP CLOCK I I 
-I j..... 4".sec 

SEP DATA 

MIS ClK 

CP'1~:;!9 

Figure 5-10 Data and Clock Separation 

The data synchronizer and separator produces three outputs: separated clock (SEP CLK), separated data (SEP 
DATA), and missing clock (MIS CLK). SEP DATA is one bit position delayed from the flux reversal stream. In the 
example shown in Figure 5-10, there are no missing clock indications because the RAW DATA stream does have a 
clock pulse every 4 ps. The MIS CLK indication is used in locating the ID address mark of the sector header field and 
the data or deleted data mark of the sector data field. (See Figure 1-9.) Each of these data marks is a unique 
sequence of data and missing clocks that the microprogram identifies by examining the data synchronizer and 
separator circuit. 

Figure 5-11 is the ID address mark which contains missing clocks. Since clocks must occur every 4 ps, the missing 
clocks can be identified· as C. SEP CLK output will include clock pulses that are separated by 6 ps and will be out of 
synchronization with the real clock pulses. SEP DATA will indicate a 1 bit when a data pulse exists between SEP 
CLK pulses; it will indicate a 0 where there is no data pulse. As in the first case, SEP DATA is delayed by one clock 
period. MIS CLK is also delayed by one clock period and occurs when SEP CLK pulses occur more than 5 ps apart. 
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I--- 1 D ADDRESS MARK '\ 

FLUX REVERSA L 
STREAM 

I 1111 I I 111111 I 1 RAW DATA 

C OC 1 C 1 C 1 C 1 C 1 C 1 C 1 C OC OC 

---,--I -",--I --1-' --1...1---,--' --,--I --1-1 -1--..1 ---,--I --,--I S EP C L K 

L SEP DATA 

_____ ---'nL.. ______ 1l MIS CLK 

CP-1530 

Figure 5-11 ID Address Mark Data Separation 

The data synchronizer and separator uses two timing windows to separate data from clocks. If a pulse occurs within 
3 J.,ls from a valid clock pulse, it is a data 1 bit. If it occurs between 3 and 5 J.,lS from a valid clock pulse, it is the next 
clock pulse. If it occurs after 5 J.,lS, there was a MIS CLK. The logic is shown on page D4. The timing windows are 
produced by two pairs of 74193 counters, which are preset to a given count and clocked by the 20 MHz clock after 
it has been divided down to 10 MHz. The carry of these counters is used to clear flip-flops to provide timing 
indications. The END WIND L signal from the 3 J.,lS timer clears the 74HI03 flip-flop. The two follOWing 74S74s 
synchronize the data to the 20 MHz clock. The SEP DATA output delayed by one SEP CLK clock period appears at 
the output of the 74HI03. MIS CLK is produced when the 5 J.,lS timer issues a carry to clear the 74HI03. SEP CLK is 
produced by the 74HI03 flip-flop, which is cleared by a state of the 3 J.,lS timer. The following flip-flop synchronizes 
the SEP CLK signal with BTP3H. 

5.2.3.12 Output Circuit - The output circuit shown on page D5 consists of the interface/drive output buffer, drive 
output buffer, interface bus drivers, disk bus gating, and index synchronizer. Signals CLK lOBO to CLK IOB6 from 
the Do pulse generator are used to clock the flip-flops in the interface/drive output buffer. The interface bus drivers 
and the disk bus gating outputs are appropriate combinations of signals from the interface/drive output buffer that 
are output to the interface or to the read/write electronics. lOBO selects the output bus to which the rest of the lOB 
signals are to be assembled. A further explanation of these signals is given in Paragraphs 5.1.3 and 5.1.4. 

The drive output buffer consists of three flip-flops, FLAG, UNIT, and HD LD, which respectively produce signals 
DRY WRT DATA, DRY SEL 1 H, and DRY HD LD H to the read/write electronics. 

The index synchronizer consists of two flip-flops used to synchronize the SEL INDEX H signal from the read/write 
electronics. The flip-flops are cleared and SYN INDEX (1) H is negated by the Do pulse generator. SYN INDEX (1) 
H will be asserted by the first TP3 after the SEL INDEX H assertion and input to the branch condition selector. 
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5.2.4 Microprogram Instruction Repertoire - The firmware within the RXOI Read-Only Memory (ROM) employs 
five different instruction types to implement the various control sequences used to process each function code. 
Regardless of type, an instruction is made up of eight bits and contains three fields as shown below: 

07 06 

INSTRUCTION 
CODE 
FIELD 

05 04 03 02 

SELECT 
FIELD 

01 00 

CONTROL 
FIELD 

CP-l~32 

The RXOI pCPU controller distinguishes between the different instruction types by the content of the instruction 
code field. The select field is used to define sub functions of a single instruction type. This field is also used for 
addressing locations in the pCPU Scratch Pad memory. The control field allows for still further definition of the 
instruction purpose and, in one case, serves to distinguish between two instructions having the same instruction field 
code. The five basic instructions executable by the pCPU controller are: 

1. DO instruction 

2. Conditional Branch 

3. Wait Branch 

4. Open Scratch Pad 

5. Jump 

5.2.4.1 DO Instruction - The most frequently executed pCPU firmware instruction is the DO instruction. Its 
format is: 

07 06 

I 0 
I 

0 

INSTRUCTION 
CODE 
FIELD 

05 04 03 02 

SELECT 
FIELD 

01 00 

CONTROL 
FIELD 

CP-1533 

Through use of different function select codes, the DO instruction is used to assert/negate many of the interface 
lines going to both the interface and the read/write electronics. The DO instruction is also used in shifting data bits 
to/from the interface for the Empty/Fill Buffer function and writing data bits onto the disk for the Write Sector 
function. Furthermore, the DO instruction is used for function decoding, parity checking, CRC field 
generation/detection, and numerous housekeeping functions inherent in the various pCPU controller sequences. A 
complete breakdown of all DO instruction subfunctions is given in the RX8/RXll Print Sets. 
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5.2.4.2 Conditional Branch - The Conditional Branch instruction is used to sample status conditions within the 
RXOl. On detection of a given condition, a branch to another area of the ROM occurs. The format of the 
Conditional Branch instruction is given below: 

07 06 

INSTRUCTION CODE ~l 
FIELD 

05 04 

DEFINES CONDITION _________ ---' 
BEl NG SAMPLED 

03 02 01 00 

0- BRANCH ADDRESS 
TAKEN FROM ROM 

1 - BRANCH ADDRESS 
TAKEN FROM OPEN 
SCRATCH PAD 

0- BRANCH WHEN 
CONDITION IS FALSE 

1 - BRANCH WHEN 
CONDITION IS TRUE 

CP-H!34 

Many conditions are sampled by the Conditional Branch instruction; examples are 12-bit mode, drive ready, 
read/write head located at track zero, and two index pulses have occurred. A complete breakdown of all Conditional 
Branch subfunctions is given in the RX8/RXll Print Sets. 

5.2.4.3 Wait Branch - The Wait Branch instruction is similar to the Conditional Branch instruction; the difference 
is that the Wait Branch instruction is used to stall pCPU controller operations until a given condition becomes true. 
The format of the Wait Branch instruction is given below: 

07 06 

INSTRUCTION CODE ~\ 
FIELD 

DEFINES CONDITION 
BEl NG SAMPLED 

05 04 03 02 01 00 

A breakdown of all Wait Branch sub functions is given in the RX8/RXll Print Sets. 

0- BRANCH ADDRESS 
TAKEN FROM ROM 

1 - BRANCH ADDRESS 
TAKEN FROM OPEN 
SCRATCH PAD 

0- BRANCH WHEN 
CONDITION IS FALSE 

1 - BRANCH WH EN 
CONDITION IS TRUE 

CP-1535 

5.2.4.4 Open Scratch Pad - The Open Scratch Pad instruction is used to address (select) any of 16 locations in the 
pCPU controller prior to executing a read/write operation. The format of the Open Scratch Pad instruction is given 
below: 

07 06 05 04 03 
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02 01 

MUST 
BE 

ZERO 

00 

CP -1536 



NOTES: 

All numerals are decimal 

unless subscripted. 

LEGEND 

I 
« ) 
( ) 

I 
FLAG = ONE 

INDICATES CALL 

TO SUBROUTINE 

BEGINNING OF 

A SUBROUTINE 

BRANCH TO OR 

BEGINNING OF 

A ROUTINE 

ACTIONS 

Figure 5-12 Initialize and Function Decode Flowchart 
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SR = 252. 

FLAG = ZERO 

c 

SR '* 252. 

OONE HOME 
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COULD NOT 
BE FOUND) 
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FLAG = ONE 
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[DRV 0 HOME 
COULD NOT 
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tSR) .... INTERFACE 
[SERIAL 
SYNCHRONOUS 
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SR7 =ONE 

SR7 =ONE 

SHIFT SR ONCE 
FOR 3RD FUNC 
BIT 
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SHI FT SR ONCE 
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BIT 

SR7 = ZERO 

~ a 
SR. 
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:::J HOME 
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::J 

~ 
HOME 

6 

c 
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~ ~ 
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BIT 
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SAVE UNIT IN 
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BIT 

SR7 = ZERO 

~ 
SR7 -ONE 

. SR7=ONE 
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SR7-ZERO 
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FOR 2ND FUNC 
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SR7 = ZERO 

~ 
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FOR 3RD FUNC 
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~ 
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FILL BUFR 

12 BIT MODE 

SHIFT SR. INSERT 0 
TWICE [CLEAR SR] 

DATA DIR = OUT 

SELECT SECTOR 
BUFFER AS 
DATA SOURCE 

SBITMODE 

CNTR * OVFL 

DATA DIR = IN 

RUN=T 

(CNTRI + 1 -> TEMPA 
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INCREMENT SEC 
BUFADDR FOR 
NEXT BIT 
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SBITMODE 
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RUN = F 
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DATA DIR = OUT 

~ 
NOTES: 
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CP-1545 

Figure 5-13 Empty and Fill Buffer Functions Flowchart 
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(SRI ..... OPENED SP 
[RESTORE STAT] 

CP·1547 

Figure 5-14 Read Sector and Read Status Functions Flowchart 
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The Read Status function (Figure 5· 14) checks to see if the Drive Ready conditions are met by calling the CHKRDY 
subroutine. If they are, the Drive Ready bit of the Status register is set, and the system status is checked. If not, the 
Drive Ready bit is not set, and the system status is checked by a branch to the DONE condition. 

The functions Write Sector and Write Deleted Data Sector (Figure 5· 15) are similar except that the Deleted Data flag 
is set in the Write Deleted Data Sector function. The diskette address and sector are found and WRITE GATE and 
ERASE GATE signals are sent to the read/write electronics. The sector must be correctly formatted with proper 
header, header CRC, 1024 bits of data, and data CRC. After the WRITE GATE and ERASE GATE signals are 
negated and the next header is located, a branch is made back to the DONE condition to check status. 

The FINDTR subroutine (Figure 5.16) locates the track as specified by the diskette address. Status and Error 
Scratch Pad locations are cleared. The Drive Select bit is interrogated to detennine which drive is being used. The 
sector address is moved from the interface to the controller shift register by the subroutine GETWRD, and its parity 
is checked. Then the eight·bit track address is moved from the interface to the target track register, and parity and 
track legality are checked. The current track address of the drive selected is compared with the target track address 
by the subroutine MAGCOM to detennine if the head must step in or out to reach the target track. Head stepping is 
accomplished by the subroutine STEPHD once the proper track is located and the head is loaded. If the track 
address is greater than 44, the low write current level is selected. If the track address is less than 44, the high write 
current level is selected. Subroutine FINDSE locates the target sector. 

The FINDHD and GETDAM subroutines (Figure 5·17) locate the header field and identify the data address mark. 
The data address mark is a unique combination of data, clocks, and missing clocks for which the microcode searches. 

Figure 5·18 contains the routines HDRCOM, BDSRT, and BADHDR, which are continuations of the FINDHD 
subroutine. The routine HDRCOM is used in comparing a located header with a desired header. A sector address 
compare and a track compare are made. The BDSRT and BADHDR routines count the number of retries for "finding 
a data mark or an ID address mark. If too many tries are made, the appropriate error codes are set. 

Figure 5·19 contains the four subroutines, DELAY, FINDSE, WRTOS, and GE1WRD. The DELAY subroutine 
produces a delay period as set by the delay multiplier that resides in the shift register. The DELAY subroutine is 
called throughout the microcode to establish waiting times, such as a head load wait of 20 ms. The FINDSE 
subroutine uses the sector address to locate the correct sector by calling the subroutine FINDHD to find the correct 
header. The subroutine WRTOS writes the specified number of zeros indicated in the shift register. The GETCMD 
and GETWRD subroutines differ in that a Transfer Request must be set for a GETWRD. The microcode calls the 
subroutine W AITRN to wait for a RUN signal from the interface. Error and Done flags are cleared, and either 12 bits 
or 8 bits are transferred. Parity is checked and the appropriate error code results if a parity error is detected. 

Figure 5·20 shows the flowchart for the STEPHD, W AITRN, and MAGCOM subroutine. The STEPHD subroutine 
moves the head in or out a certain number of tracks as indicated by the counter. When the head is positioned over 
the desired track, the head is loaded, and a 20 ms delay occurs before the microcode exits from the subroutine. The 
WAITRN subroutine waits for the RUN signal from the interface. If RUN does not come within 45.87 ms, the head 
is unloaded, Transfer Request is cleared, and an exit is made out of the subroutine. If RUN does occur within 
45.87 ms, Transfer Request is cleared and an exit is made out of the subroutine. 

The MAGCOM subroutine compares track addresses and is called by the FINDTR subroutine. 

Figure 5·21 shows flowcharts for the DIF and CHKRDY subroutines. The DIF subroutine detennines the difference 
between target track and desired track, so that the STEPHD routine can move to the right track. The CHKRDY 
subroutine checks for a Drive Ready condition during an Initialize sequence or during a Read Status function. 
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Figure 5-15 Write Sector Function Flowchart 
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5.2.6 Read/Write Electronics 

A detailed block diagram of the read/write electronics is shown in Figure 5-22. The read/write electronics can be 
separated into four functions: 

1. Diskette position 

2. Head read/write circuitry 

3. Head load control and solenoid drivers 

4. Stepper motor control and motor drivers 

5.2.6.1 Diskette Position - Track 0 and index hole detection are accomplished by an LED-phototransistor pair. 
There are separate circuits for drive 0 and drive 1 for a total of four sensing circuits. A schematic diagram of the 
circuitry appears on page D4 of the RX8/RXll Print Sets. 

The six sensor indicator lines are input to a 74157 data selector shown on page D6, which outputs track 0 and index 
hole sensing information to the pCPU controller. The 74157 is data-selected by the SEL 1 H signal from the pCPU 
controller, indicating which drive is being used. 

5.2.6.2 Head Read/Write Circuitry - The head read/write circuitry is shown on page D3 and is composed of a write 
section and a read section. 

Head writing is controlled by six signals from the pCPU controller as shown in Figure 5-22. Each of these signals is 
further explained in Paragraph 5.1.4. During a write operation, D6 WT GATE H initiates a Write command, and D6 
ERASE H activates the tunnel erase drivers. The data stream D6 WT DATA H is amplified by the head write current 
amplifiers and directed to the proper drive by D6 SEL DKO Hand D6 SEL DK 1 H signals. Head writing is inhibited 
by D6 SEL WT PROT L or D6 DC LO L signals. The signal ABOVE TK 43 H controls proper write current to the 
heads. 

Head reading is accomplished by the circuitry shown on page D3. The diode and resistor circuitry on the R/W BUS + 
and R/W BUS - protect the 733 preamplifier during a write operation. The fIlter following the preamplifier 
eliminates unwanted head noise. The next 733 amplifier stage drives the peak detection circuitry, composed of a 
differentiator and crossover detector {l414}. The output of the 1414 is fed to 74123s (monostables), which are used 
as pulse shapers. RAW DATA L, which represents digitized data from the diskette, is sent to the pCPU controller. 

5.2.6.3 Head Load Control and Solenoid Drivers - Head load control and solenoid driver circuitry is shown on 
page D6. A D6 LOAD HEAD H signal from the pCPU controller causes either head load solenoid to be activated, 
depending on whether signal D6 SEL DKI H is high or low. D5 INIT L, an initialize signal from the stepper motor 
control, will reset the drive and cause the head to unload. 

5.2.6.4 Stepper Motor Control and Motor Drivers - Stepper motor control and motor driver circuitry is shown on 
page D5. A separate and identical control section and motor driver section exists for each drive. Signals D6 SEL DK 1 
Hand D6 SEL DKO H determine which drivers to activate. 

D6 OUT H determines the direction of movement of the head in response to the pulse D6 STEP L from the pCPU 
controller. If D6 OUT H is asserted, the head moves outward toward track 0; if it is negated the head moves inward 
toward track 77. The two 7473s and the 7450 in the two control sections are connected as up/down counters to 
control the four motor driver transistors. In moving OUT, the counter counts up to turn on the driver transistors to 
move the head outward. In moving IN, the counter counts down to turn on the driver transistors to move the head 
inward. Each track position requires two phases of the counter. Therefore, two step pulses are required for each 
track moved. 
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Figure 5-22 Read/Write Electronics Block Diagram 



5.2.7 Mechanical Drive 

The mechanical drive consists of four major pa~ts: 

1. Drive mechanism 

2. Spindle mechanism 

3. Positioning mechanism 

4. Head load mechanism 

The complete mechanical structure of the drive is shown in Figure 5-23, and each section is described in the 
following paragraphs. 
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Figure 5-23 Disk Drive Mechanical System 
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5.2.7.1 Drive Mechanism - The drive system provides rotational diskette movement using a single-phase motor 
selected to match primary power of the controller system (Figure 5-24). The diskette drive attains ready status 
within 2 seconds of primary power application. 

A cooling fan is mounted on one end of the drive motor shaft. Rotation of the diskette is provided by a belt and 
pulley connected to the other end of the motor shaft. The drive pulley and belt are selected for either 50 or 60 Hz 
power to achieve a diskette rotational speed of 360 rpm. See Paragraph 2.2.3.2 for complete input power 
modification requirements. 
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Figure 5-24 Drive Mechanism 
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DRIVE 
BELT 

CP-1595 

5.2.7.2 Spindle Mechanism - The spindle mechanism consists of a centering cone and a load plate. In the unload 
position, the load plate is pivoted upward, creating an aperture through which the floppy diskette is inserted. In this 
position, the centering cone disengages the diskette from the drive mechanism. 

To load a diskette, the operator inserts the floppy diskette and presses down on the load handle, which latches the 
load plate in the operating mode. The centering cone is mechanically linked to the load plate and is activated at the 
same time. (Figure 5-25). 

The centeringcone is an open splined nylon device that performs two functions: 

1. Engages the diskette media and drive mechanism. 

2. Positions the diskette media in ,the correct track alignment. 

As the load plate is pivoted to the load position, the centering cone enters the floppy diskette center. At 
approximately 80 mils from the fully down position, a centering cone expander is automatically activated. This 
device then expands the centering cone, which grips the inner diameter of the diskette media in the correct track 
alignment. 

The track o position serves as the diskette drive reference track. This position is sensed by a phototransducer, which 
generates track 0 status. This status is sent to the controller for initial track positioning. The controller generates 
step pulses to position the carriage from the current track to a new track. 

5.2.7.3 Positioning Mechanism - The positioning mechanism comprises a carriage assembly and a bidirectional 
stepper motor (Figure 5-26). The stepper motor rotational movements are converted to linear motion by the rotor 
helix drive. 

The read/write head mount rides in the grooved helix shaft and is held in horizontal alignment by the way. When the 
stepper motor is pulsed, the helix drive rotates clockwise or counterclockwise, moving the mount in or out. 
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The stepper motor includes four pairs of quadrature windings. In detent, current flows in one winding and maintains 
the rotor in electro-magnetic detent. Forpositioning, one or more step pulses are sequentially applied to quadrature 
windings, causing an imbalance in the electro-nYagnetic field. Consequently, the stepper motor rotor revolves through 
detent positions until the step pulses are halted. The rotor then locks in that position. The sequence in which the 
stepper motor quadrature windings are pulsed dictates rotational direction and, subsequently, higher or lower track 
addressing from a relative position. 

5.2.7.4 Head Load Mechanism - The head load mechanism is basically a relay driver and a solenoid. When 
activated by signal LD HD from the controller, the spring-loaded head load pad is released and rests in parallel 
alignment with the floppy diskette surface. Part of the casting provides the lower alignment dimensional surface, 
while the head load solenoid bar provides the upper alignment surface. 

In the load position, the read/write head tang rides between these two alignment surfaces and keeps the read/write 
head in contact with the diskette surface. The load pad is located behind the read/write head and holds the floppy 
diskette flat against the lower alignment block. 

To minimize diskette surface and head wear, the head is automatically disabled by the controller if no new 
command has been issued within 48 ms. Head settling time is 20 ms. 
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CHAPTER 6 
MAINTENANCE 

6.1 RECOMMENDED TOOLS AND TEST EQUIPMENT 

Table 6-1 lists the recommended tools and test equipment for maintenance of the RX8/RXll Floppy Disk System. 

Table 6-1 
Recommended Tools and Test Equipment 

Equipment 

Multimeter 

Oscilloscope 

Oscilloscope Probes, 
Voltage (XI0, two required) 

Field Service Tool Kit 

Head Cleaning Kit 
(includes TEX pads and wand) 

RX8/RX11 Service Kit 

DEC-O-LOG 

6.2 CUSTOMER CARE 

Manufacturer and Model/part No. 

Triplett 310 or Simpson 360 

Tektronix 453 

Tektronix P6010 

DEC 29-18303 

DEC 22-00007 
DEC 29-19557 
DEC 29-19558 

DEC ECO log and computer on-line synopsis 

Although there is no scheduled preventive maintenance, there are two tasks that should be performed on an 
as-needed basis. 

1. Clean the exterior of the RXOI with a damp cloth, using either a solution of nonabrasive cleaner or mild 
soap. 

2. Examine the air filter (Figure 6-1) and clean the element as necessary. Use water and a mild soap, drying 
thoroughly before reinstalling. 
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6.3 REMOVAL AND REPLACEMENT 
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The following steps define the procedures for replacing the subassemblies of the RX8/RXI1 Floppy Disk System. 

6.3.1 Module Replacement 

Floppy Disk Controller, M7726 (Figure 6-6) 

1. Remove power from the RXOL 

2. Unscrew the two captive screws on the right side of the module and raise the module to the servicing 
position. 

3. Remove the plugs in connectors J 1, J2, and J4. 

4. Lower the module and remove the three screws holding the module onto the hinge. 

5. Remove the module and remove the two captive screws. 

6. To install a module, insert the two captive screws removed from the original module and perform the 
reverse of the steps 1-5. 
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Read/Write Control, M7727 (Figure 6-6) 

1. Remove power from the RXOI. 

2. Raise the floppy disk control module to the servicing position. 

3. Remove the plugs from connectors on the module, ensuring that they do not drop into the drive. 

4. Remove the six screws holding the module to the frame and remove the module. 

s. To install a M7727, replace the screws and plugs removed in steps 3 and 4, ensuring that they are 
reinstalled into the correct connector (Table 6-2). 

Connector 

11 
J2 
DKO(P3) 
DKO(P4) 
DKO(PS) 
DKO(P6) 
DKO(P7) 
DKO(P8) 
DK1(P3) 
DK1(P4) 
DK1(PS) 
DK1(P6) 
DK1(P7) 
DK1(P8) 

*Not used. 

Table 6-2 
M7727 Connectors 

Description 

Disk drive interface cable 
Power from H771 power supply 
Head cable 
Stepper motor 
Head load solenoid 
Index signal 
Track 0 signal 
Write protect* 
Head cable 
Stepper motor 
Head load solenoid 
Index signal 
Track 0 signal 
Write protect* 

H771 Power Supply Regulator, 70-10718 (Figure 6-6) 

1. With the power off, remove the plug from the regulator. 

2. Unscrew the leads going to the capacitors, checking with the H771 prints to ensure that the wiring 
matches the prints. 

3. Remove the plugs from the M7726 and M7727. 

4. Remove the six screws holding the regulator to the power supply chassis. 

S. Replace the regulator by performing the reverse of steps 1-4. 
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6.3.2 Drive Placement (Figure 6-6) 

1. With the power removed, remove the power plug in the rear of the drive (Figure 6-1). 

2. Remove the plugs for this drive (Table 6-2). 

3. Loosen the six screws holding the drive to the chassis. 

4. While holding the drive, remove the screws from the four corners. 

5. Carefully remove the two remaining screws without allowing the drive to drop down. 

6. Slowly lower the drive, guiding the wiring as the drive islowered. 

7. To install a drive, place the two center screws in the holes in the chassis. 

8. Raise the drive, guiding the wiring through the hole. 

9. With the drive centered, start the two screws carefully so as not to cross-thread them. Do not tighten 
these screws all the way. 

10. Start the remaining screws, being careful not to cross-thread them. 

II. Tigh ten all screws. 

12. Insert the plugs listed in Table 6-2. 

13. Insert the power plug. 

6.4 CORRECTIVE MAINTENANCE 

Figure 6-2, Sheet I, illustrates the method to be used when correcting a fault in the RX8/RXII system. The proper 
use of the KMII module is described in Paragraph 6.4.2. 

6.4.1 Errors 

6.4.1.1 Interface Diagnostic in Memory - Use Figure 6-2, Sheet 2. 
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Figure 6-3 BC05L-15 Cable (Reversed) (Sheet 1 of 2) 
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Figure 6-3 BC05L-15 Cable (Correctly Inserted) (Sheet 2 of 2) 
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6.4.1.2 Diagnostics Not in Memory - Since the RX8/RXll may be the only input device for a system, there may 
not be a way to input the diagnostics into the system. In that event, the following routines (Figures 6-4 and 6-5) and 
the use of the Initialize Diagnostic Routine residing in the controller's firmware may aid in the repair of the floppy 
disk system. 

1. Load the following routines (Figures 6-4 and 6-5) into main memory. 

2. Starting at location 200 (RX8) or 1000 (RXII), initiate the program. 

3. Examine the status locations for failure information. 

ESTAT,RI 
DSTAT,RO 
EREG,R2 
DRSTAT 

4. A good pass with a media installed in drive 0 will be: 

ESTAT/Os 
DSTAT/48 or 1048 
EREG/Os 
DRSTAT/2048 or 3048 

5. Neither the read/write controller module nor the drives will cause the program to continuously loop on 
the first check of the Done flip-flop. 

6. If the program halts at any location other than the halt at the end of the program, the controller or 
interface module could be at fault. 

7. If the program halts at the end of the program with the following status, the controller is most likely at 
fault. 

ESTAT/48 
DSTAT/Os 
EREG/608 
DRSTAT/X 

8. All other valid error status will probably be caused by the read/write controller module, the drive, or the 
floppy disk controller module. It should be noted that a Read Sector is not performed on drive 1; 
therefore, it is possible for a fault to inhibit reading on both drives without reporting that information. 

6.4.2 KM 11 Usage 

The KMII maintenance module may be used to single-step through a routine in the floppy controller's firmware. It 
should be noted that at times the controller will be accessing a signal produced from the media; in this case, the 
KM 11 cannot single-step the microprogram. For the correct method of inserting the KM 11, refer to Figure 6-6. The 
representation of the lights and use of the switches is shown in Figure 6-7. To start a functional routine, the 
command must be issued from the central processor. 
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IRX8 STATUS ROUTINE 
6771 LCD=6771 
6772 XDR=6772 
6774 SER=6774 
6775 SDN=6775 
6777 JNIT=6777 
0200 *0200 

0200 6775 SDN ISKIP ON DONE PLAG 
0201 5200 JMP .-1 IWAIT POR fLAG 
0202 6774 SER ISKIP ON ERROR PLAG 
0203 5207 JMP .+4 IBRANCH ON NO ~RROR 

0204 6772 XDR ITRANSFER DATA - RXOI STATUS TO AC 
0205 3227 DCA F.RSTAT ISAVE IN LOCATION ERROR STATUS 
0206 5211 JMP .+3 IARANCH OVER THIS HASH 
0207 6772 XDR ITRANSFER DATA - RXOI STATUS TO AC 
0210 3226 OCA DNSTAT ISAVE IN LOCATION DONE STATUS 
0211 1225 TAO RDEREG IGET READ ERROR REGISTER COMMAND 
0212 6771 LCD ILOAD THE COMMAND REGISTER 
0213 6775 SDN ISKJP ON DONE PLAG 
0214 5213 JMP .-1 IWAIT FOR DONE FLAG 
0215 6774 SER ISKIP ON ERROR 
0216 7410 SKP IUNCOND ITIONAL SKIP 
0217 7402 HLT IFATAL ERROR - FAILURE TO EXECUTE 

IA "READ ERROR REG" COMMAND 
0220 6772 XDR ITRANSFr.R DATA - RXOI ERROR REG TO AC 
0221 3230 DCA F.REG ISAVE IN LOCATION ERROR REG 
0222 7402 HLT IREPLACE WITH NOP (7000 ) TO LOOP 
0223 6777 INIT IINITIALIZE RX01 
0224 5200 JMP 200 ILOOP 
0225 0016 RDf.:REG, 0016 
0226 0000 DNSTAT, 0 
0227 0000 ERSTAT, 0 
0230 0000 EREG, 0 

$ 

Figure 6-4 RX8 Status Routine 

:RXll STATUS ROUTINE 
:RO = STATUS REG IF DONE COMES UP & NO ERROR FLAG 
:Rl = STATUS REG IF DONE COMES UP & ERROR FLAG 
;R2 = RXOI F:RFlOR REGISTER CONTENTS (SPECInc ERROR CODE) 

177170 RXCS=177170 
177172 RXDA=177172 
000000 RO=%O 
000001 Rl=%1 
000002 R2=%2 
001000 .=1000 

001000 032767 000040 176162 START: BIT 1I40,RXCS :TEST DONE BIT 
001006 001774 BEO START : WAIT rOR DONE 
001010 005767 176154 TST Rxes ;TEST ERROR BIT (MSB) 
001014 100424 8MI INITER ;BRANCH TO INIT~R ON INITIALIZE ERROR 
001016 010067 176150 MOV RO,RXDB ;PUT DONE STATUS IN RO 
001022 012767 000017 176140 READ: MOV U7,RXCS ;ISSUE READ ERROR REG COMMAND & GO BIT 
001030 032767 000040 176132 READ1: BIT #40,RXCS ;TE5T DONE BIT 
001036 001774 REO READI ;WAIT rOR DONE 
001040 005767 176124 TST RXCS ; TEST ERROR BIT (MSB) 
001044 100001 BPL READ2 :FlRANCH TO READ2 If NO ERROR 
001046 000000 HALT ;FATAL ERROR - ERROR OCCURED 

:IN "READ ERROR REG" COMMAND 
001050 016702 176116 READ2: MOV RXDF-I,R2 ;PUT SPECIFIC ERROR CODE IN R2 
001054 000000 HALT ;NORMAL HALT - REPLACE WITH NOP (240) TO LOOP 

001056 012767 040001 176104 MOV #40001,RXCS ;ISSUE RXOI INITIALIZE & GO BIT 
001064 000745 BR START ;START OVER 
001066 016701 176100 INITER: MOV RXDB,Rl ;P0T ERROS STATUS IN Rl 
001072 000753 BR READ ;GO READ ERROR REGISTER 

000001 • ~~N D 

Figure 6-5 RX11 Status Routine 
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Figure 6-6 KM 11 Maintenance Module Inserted 
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Function 

ON: M7726 Clock 
OFF: Maint. Clock Pulses (Continue) 
ON: Advance Controller Firmware Once 
OFF: -
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ON: Halt Controller When Error Detected 
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Figure 6-7 KM 11 Light and Switch Definitions for RXO 1 
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Table 6-3 
Power Supply Output Voltages 

Voltage Tolerance Measured At 

+5Vdc ~ +4.75 Vdc Pl-4 
~+5.25 Vdc P2-4 
Ripple ~ 200 mV (p-p) 

+9.5 Vdc ~+9.0Vdc P2-7 
~ +10.3 Vdc 
Ripple ~ 2.0 V (p-p) 

+24 Vdc ~ +23.6 Vdc P1-1 
~+28.0Vdc 

Ripple ~ 1.2 V (P-p) 

-5Vdc ~ -4.6 Vdc Pl-6 
~ -5.6 Vdc 
Ripple ~ 200 mV (p-p) 

+10 Vac J1-1,3 

+24 Vac J1-2, 4 

NOTE 
This table should be used in conjunction with the DC Power 
Checks perfonned with Figure 6-2, Sheet 1. 
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Reader's Comments 

Your comments and suggestions will help us in our continuous effort to improve the quality and usefulness of 

our publications. 

What is your general reaction to this manual? In your judgment is it complete, accurate, well organized, well 

written, etc.? Is it easy to usc? 

What features are most useful? -------------------------------------------------------------

What faults do you find with the manual? 

Does this manual satisfy the need you think it was intended to satisfy? 

Does it satisfy your needs? __________ _ Why? ________________________________ ___ 

Would you please indicate any factual errors you have found. 

Please describe your position. 

Name Organization 
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City _________________ _ State _______________ _ Zip or Country 
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