






















































































































































































































































































































CHAPTER 5 
SERVICE 

This chapter provides the detailed information required to evaluate the performance of the PDT-
11/150 and to determine the cause of a failure when one occurs. Also included are the procedures for 
removal and replacement of the modules, cables and assemblies within the unit. 

5.1 PERFORMANCE TESTS AND FAULT ANALYSIS 
Table 5-1 is a fault isolation chart that lists the symptoms and probable causes of failures indicated on 
the front panel or the console terminal display during normal program operations. The self-test diag­
nostic programs and the system exerciser programs can be performed to further isolate equipment 
malfunctions. 

The self-test diagnostic programs are permanently stored as microcode in the ROMs of the Intelligence 
module, the RAM module, and the Disk Controller module. With the test mode selected by the switch 
on the rear panel and ac power applied, the diagnostic program of the Intelligence module and Disk 
Controller module are simultaneously initiated and automatically sequence through the individual test 
of the program. When a fault occurs the" I" LED indicator on the front panel will light. When the 
error is detected, the specific test being performed is displayed by groups of LED indicators located 
internally on the Intelligence module and Disk Controller module. When an error is detected during 
the LSI-II microprocessor and RAM module test, an address is displayed on the console terminal, 
indicating the location of the specific test being performed when the error occurred. 

More complete testing of the PDT-II /150 may also be initiated through the use of the exerciser 
program (stored on a flexible disk), which contains a comprehensive test operation for the TIM group 
and disk units. 

The TIM group assembly consists of the Intelligence module, the RAM module and the Perpiheral 
module. 

NOTE 
The PDT-II/150 system exerciser disk 
(CVKDABO) can be ordered through your local 
DIGITAL sales office. The ordering designations 
are as follows: 

Flexible Disk and Listing - ZJV03-RY 
Flexible Disk only - ZJV03-PY 
Listing only - ZJV03-RZ 
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Table 5-1 PDT-II/I50 Fault Isolation Chart 

Symptoms Probable Cause Corrective Action Reference 

Power Failure Indications 

No response when 1. Ac power cord not Check ac power cord 1. Fig. 2-3 
the power switch is connected. connections at rear panel 
set to the ON and at ac power outlet. 
position (fan not 
operative and front 2. No power at ac Check main power fuse 
panel indicators not outlet. at distribution panel and 
lighted). replace. 

3. Defective ac power Replace cord. 
cord. 3. Appendix A 

4. Internal ac power Repair or replace 4. Para. 5.3.2 
distribution harness harness. 
defective. 

No response when 1. Rear panel fuse. Replace fuse. 1. Fig. 2-3 
the power switch is 
set to the ON 2. Defective ac power Repair or replace harness 2. Para. 5.2.2 
position (fan distribution to or cable. 
operative and front power supply. 
panel indicators not 
lighted). 3. Defective dc power Replace power supply. 3. Para. 5.3. I I 

supply. 

4. Defective dc power Replace cable or 4. Para. 5.2.3 
distribution. connectors. 
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Symptoms 

During normal 
operation, a 
detected error 
causes front panel 
indicators 1 or 2 to 
light. 

or 

During normal 
operation, an error 
indication is 
displayed on the 
console terminal. 

or 

During normal 
operation, an 
improper response 
or no response 
occurs during 
communication 
between the console 
terminal and the 
PDT-l1/ 150 unit. 

Disk drive 0 or 1 
spindle not rotating. 

Table 5-1 PDT-II / 150 Fault Isolation Chart (Cont.) 

Probable Cause Corrective Action 

Front Panel or Console Failure Indications 

Hardware or software 
malfunction. 

Perform self-test 
diagnostic program and 
system exerciser program 
to isolate cause of failure. 

Check disk drive failure 
indications. 

Disk Drive Failure Indications 

1. Drive belt broken or 
not in position. 

2. No ac power to disk 
drive unit. 

3. Defective drive 
motor. 

5-3 

Replace drive belt. 

Repair or replace ac 
power harness. 

Replace disk drive 
assembly. 

Reference 

Fig. 3-1; Para. 3.3 
and Para. 5.1 

1. Para. 5.5.2 

2. Para. 5.5.2 

3. Para. 5.3.1.2 



5.1.1 LED Indicator Locations 
Figure 5-1 shows the location of the five LED indicators on the Intelligence module and the four LED 
indicators on the Disk Controller module. The front panel indicators mounted at the edge of the 
Peripheral module are also identified. To view the indicators, remove the top cover assembly, follow­
ing the procedures in Paragraph 5.3, and raise the TIM group assembly by performing steps 4, 5, and 6 
of Paragraph 5.3.4.1. 

5.1.2 Fault Isolation Procedures 
Figure 5-2 (Sheets 1-3), a flow chart showing the sequence of the self-test programs, identifies each of 
the tests being performed. This chart is used with Tables 5-2 through 5-5 to identify easily the test 
number displayed by the LED indicators on the Intelligence module and Disk Controller module, or 
to identify an address displayed on the console terminal during the LSI-II microprocessor and RAM 
module test. 

The tests performed in Figure 5-2 (Sheets 1-3) are enclosed in blocks. The number at the top right­
hand corner of each block indicates the table that contains a more detailed description of the test. 
These tables include the octal code test number displayed by the LED indicators and the probable 
hardware cause of the failure. An "X" entered in the LED indicator columns of Tables 5-2 through 5-5 
specifies a lighted condition of the lamp. 
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LED1 (LSB) 0 

o LED5 (MSB) 

LED30 o LED4 

FRONT PANEL 
INDICATORS 
(ON PERIPHERAL 
MODULE) 

_--A.'---_ 

I NTE LUG ENCE 
MODULE 

MR-2336 

Figure 5-1 Self-Test LED Indicator Locations 
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SELF-TEST MODE 
INTELLIGENCE MODULE/ POWER-UP 

USART TEST DISK CONTROLLER TEST 

WAIT 20 SECONDS FOR DISK 
CONTROLLER INTERRUPT 

WRITE PATTERN INTO 
DISK CONTROLLER RAM 

LED NO.2 ON FRONT PANEL 
LIGHTS INDICATING CONSOLE 
AUTOBAUD SIGNAL REQUI RED 

t 

w 
CJ) 

« 
::r: 
0... 

OPERATOR TYPES TWO "@" SYMBOLS 
ON CONSOLE KEYBOARD 

+ 
I/O 8085 MICROPROCESSOR 
DETERMINES CONSOLE BAUD RATE 

o 
FIG 5-2 (SHEET 2) 

FD ~ 1771 CONTROLLER 
INTEGRITY 

TEST 6 
1771 CONTROLLER 
COMMAND 

1. HALT CONTROLLER 8085 
MICROPROCESSOR 

2. INITIATE INTERRUPT REQUEST 
TO I/O 8085 MICROPROCESSOR 

3. RAM ACCESSIBLE TO 
INTELLIGENCE MODULE -1--

FIG 5-2 (SHEET 2) 

MR-4011 

Figure 5-2 Self-Test Sequence Chart (Sheet I of 3) 
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CONSOLE DISPLAYS: 
SCRATCH FLOPPY INSTALLED? 

+ 
OPERATOR TYPES "Y" ON 
CONSOLE KEYBOARD 

+ INITIATE PHASE 2 
OF DISC CONTROLLER TEST 

* CONSOLE DISPLAYS: 
EIA LOOPBACK? 

+ OPERATOR TYPES "Y" ON 
CONSOLE KEYBOARD 

CONSOLE EIA LOOPBACK 
(MFG MODE ONLY) 

TERMINAL NO.1 (OPTION) 
EIA LOOPBACK 

TERMINAL NO.2 (OPTION) 
EIA LOOPBACK 

TERMINAL NO.3 (OPTION) 
EIA LOOPBACK 

TEST 31 5-2 
WAIT 2.0 MINUTES FOR 
PHASE 2 OF DISK 

N 
W 
en « 
I 
a... 

FIG. 5-2 (SHEET 1) 

B 

DISK CONTROLLER TEST 
FOR PRESENCE OF DISK 
DRIVES AND SCRATCH 
FLOPPY DISKS 

DRIVE 0 WRITE ALL SECTORS 
OF TRACK 43,44, AND 76. 

DRIVE 1 READ ALL SECTORS 
OF TRACK 43,44 AND 76 

DRIVE 1 WRITE ALL SECTORS 
OF TRACK 43, 44 AND 76 

DRIVE 1 READ ALL SECTORS 
OF TRACK 43, 44 AND 76 

1. HALT CONTROLLER 8085 

2. INITIATE INTERRUPT TO 
INTELLIGENCE MODULE 

CONTROLLER TEST TO 3. RAM ACCESSIBLE TO 
COMPLETE INTELLIGENCE MODULE -- --- -- -- -- -- -- -- -- -- ---

FIG. 5-2 (SHEET 3) 

MR-4012 

Figure 5-2 Self-Test Sequence Chart (Sheet 2 of 3) 
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ADDRS: 170042 
170110 
170150 
170160 
170174 
170250 
170274 
170440 
170534 
170550 
170610 
170616 

FIG.5-~EET2J 

PROGRAM TYPES EXTRANEOUS 
ADDRESS AND AN "@" SYMBOL 
ON CONSOLE XXX XXX 

+ 
OPERATOR INITIATES LSI-11 
CPU INSTRUCTION AND RAM 
TEST BY SETTING MODE SWITCH 
TO RESET POSITION. WHEN 
LED NO.2 ON FRONT PANEL 
LIGHTS, OPERATOR TYPES TWO 
"@" SYMBO LS ON CONSO LE 
KEYBOARD. 

+ FRONT PANEL RUN INDICATOR LIGHTS. 

+ 
IF TEST IS SUCCESSFUL, CONSOLE 
WILL DISPLAY: NO BOOT ON 
VOLUME TYPE START UNIT 
NUMBER (0 OR 1): 
IF CPU AND RAM DIAGNOSTIC 
IS UNSUCCESSFULLY COMPLETED 
ONE OF THE FOLLOWING ADDRESSES 
WI LL BE DISPLAYED ON THE 
CONSOLE TERMINAL. 

RAM MODU LE TEST 

ADDRS: 170732 
170756 

MR-4013 

Figure 5-2 Self-Test Sequence Chart (Sheet 3 of 3) 
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Table 5-2 TIM Group Assembly Fault Indications 

LED Octal 
Indicators Code Probable Cause Correction T est Description Reference 

5 4 3 2 I Test 

X 01 Intelligence module. Replace Verifies the integrity Para. 5.3.7 
module. of the data written 

into and read from 
the 256, 8-bit 
locations of the 
8155 I C on the 
Intelligence module. 

02-04 Not Used. 

X X 05 Intelligence module. Replace Veri fies the Para. 5.3.7 
module. operation of the 

timer in the 8155 IC 
on the Intelligence 
module. 

XX 06 Intelligence module. Replace Verifies the Para. 5.3.7 
module. operation of the 

power-up flip-flop 
on the Intelligence 
module. 

XX X 07 I. Intelligence Replace Verifies the I. Para. 5.3.7 
module. module or performances of the 2. Para. 5.3.6 

2. Peripheral connector. console USART on 3. Para. 5.3.7 
module. the Peripheral 

3. Module stacking module in the 
connector PI or internal loopback 
P2. mode at J9.2K 

baud. Controlled by 
the 8085 I/0 
microprocessor on 
the Intelligence 
module. 

X 10 I. Intelligence, Replace Verifies the I. Para. 5.3.7 
module. module or performance of the 2. Para. 5.3.6 

2. Peripheral connector. communications 3. Para. 5.3.7 
module. USART on the 

3. Module stacking Peripheral module 
connector PI or in the internal 
P2. loop back mode at 

J9.2K baud. 
Controlled by the 
8085 I/0 
microprocessor on 
the Intelligence 
module. 
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Table 5-2 TIM Group Assembly Fault Indications (Cont.) 

LED Octal 
Indicators Code Probable Cause Correction Test Description Reference 

5 4 3 2 I Test 

X X 11 1. Intelligence Replace Verifies the 1. Para. 5.3.7 
module. module or performance of the 2. Para. 5.3.6 

2. Peripheral connector. printer USART on 3. Para. 5.3.7 
module. the Peripheral 

3. Module stacking module in the 
connector PI or internal loop back 
P2. mode at 19.2K 

baud. Controlled by 
the 8085 I/0 
microprocessor on 
the Intelligence 
module. 

X X 12 I. Intelligence Replace Verifies the I. Para. 5.3.7 
module. module or performance of the 2. Para. 5.3.6 

2. Peripheral connector. terminal No. I 3. Para. 5.3.7 
module. USART (optional) 

3. Module stacking on the Peripheral 
connector P I or module in the 
P2. internal loop back 

mode at 19.2K 
baud. Controlled by 
the 8085 I/0 
microprocessor on 
the Intelligence 
module. 

X X X 13 1. Intelligence Replace Verifies the 1. Para. 5.3.7 
module. module or performance of the 2. Para. 5.3.6 

2. Peripheral connector. terminal No.2 3. Para. 5.3.7 
module. USART (optional) 

3. Module stacking on the Peripheral 
connector PI or module in the 
P2. internal loop back 

mode at 19.2K 
baud. 

XX 14 1. Intelligence Replace Verifies the I. Para. 5.3.7 
module. module or performance of the 2. Para. 5.3.6 

2. Peripheral connector. terminal No.3 3. Para. 5.3.7 
module. USART (optional) 

3. Module stacking on the Peripheral 
connector P I or module in the 
P2. internalloopback 

mode at 19.2K 
baud. 
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Table 5-2 TIM Group Assembly Fault Indications (Cont.) 

LED Octal 
Indicators Code Probable Cause Correction Test Description Reference 

5 432 I Test 

X X X IS 1. Intelligence Replace Verifies the I. Para. 5.3.7 
module. module or operation of the 2. Para. 5.3.6 

2. Peripheral connector. 8085 I/0 3. Para. 5.3.7 
module. microprocessor 

3. Module stacking interrupt structure 
connector P I or on the Intelligence 
P2. module. Program 

interrupt requests 
are from the printer 
terminal USART 
on the Peripheral 
module and from 
the internal timer in 
the 8155 I/O port 
and RAM IC on the 
Intelligence module. 

X X X 16 1. Intelligence Replace Verifies the ability I. Para. 5.3.7 
module. module or of the 8259 2. Para. 5.3.6 

2. Peripheral connector. programmable 3. Para. 5.3.7 
module. interrupt IC to 

3. Module stacking generate a program 
connector PI or interrupt request to 
P2. the 8085 I/O 

microprocessor on 
the Intelligence 
module. 

X X X X 17 I. Disk Controller Replace a Verifies that an 1. Para. 5.3.10 
module. defective interrupt request 2. Figure 5-22 

2. CableGl. module or from the Disk 
cable. Controller module 

occurs at the 
completion of phase 
I of the disk drive 
diagnostic. The disk 
drive(s) should not 
be active (head 
searching). If active, 
refer to Table 5-3 
for fault indications 
of Disk Controller 
module or disk 
drive. 
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Table 5-2 TIM Group Assembly Fault Indications (Cont.) 

LED Octal 
Indicators Code Probable Cause Correction Test Description Reference 

5 4 3 2 I Test 

X 20 I. Disk Controller Replace Verifies the integrity I. Para. 5.3.1 o 
module. module or of data written into 2. Figure 5-22 

2. CableGI. cable. and read from the 
two 256 X 4 RAM 
I Cs on the Disk 
Controller module. 
The data is written 
and read by the 
8085 I/O 
microprocessor on 
the Intelligence 
module. 

X X 21 Requests Type two Indicates the Para. 3.3.3; 
autobauding. '''@'' successful Figure 3-1 

symbols on completion of all 
the console tests in phase I. The 
keyboard if PDT -I 1/ 150 is 
autobaud is waiting to be 
desired. autobauded. Front 

panel indicator "2" 
is lighted and Test 
12 is indicated by 
the LEDs on the 
Disk Controller 
module (Table 5-3). 

I. Console terminal Replace The two "@" I. Para. 2.2.2 
or terminal cable. module, symbols were typed 2. Figure 5-20 

2. Cable G2. cable, or and the front panel 3. Para. 5.3.8 
3. Standard EIA connector. indicator "2" 4. Para. 5.3.7 

module. remains light~d. 5. Para. 5.3.7 
4. Intelligence Test 12 remains 

module. displayed on the 
5. Module stacking Disk Controller 

connector PI or module. Front 
P2. panel error "I" 

LED is not lighted. 
This test indicates 
the unsuccessful 
request for 
autobaud due to 
faulty console 
terminal, 
interconnecting 
cables, Standard 
EIA module or 
Intelligence module. 
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Table 5-2 TIM Group Assembly Fault Indications (Cont.) 

LED Octal 
Indicators Code Probable Cause Correction T est Description Reference 

5 4 3 2 1 Test 

X X 22 Test 22 can only be 
performed when the 
manufacturing 
mode is selected by 
the ON position of 
switch S 1-5 on the 
Peripheral module 
(Table 3-4) and the 
manufacturing 
loopback connector 
is installed on the 
rear panel. This test 
verifies that data 
can be transmitted 
and received 
through the 25-pin 
EIA console 
terminal connector 
J I on the rear panel. 

X XX 23 A Y (yes) was typed Install Verifies that data 
in answer to the loopback can be transmitted 
EIA LOOPBACK connector. and received 
TEST? question through the modem 
displayed on the connector J2 on the 
console, and the rear panel. 
loopback connector 
was not installed. 

or 

I. Standard EIA Replace Verifies that data I. Para. 5.3.8 
module. module or can be transmitted 2. Figure 5-20 

2. CableG2. cable. and received 3. Para. 5.3.6 
3. Peripheral through the modem 4. Para. 3.3.2 

module. connector on the 
4. Loopback rear panel. The 

connector following 
module. conditions are 

required: 

I. The loop back 
connector is 
properly 
installed; 
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Table 5-2 TIM Group Assembly Fault Indications (Cont.) 

LED Octal 
Indicators Code Probable Cause Correction Test Description Reference 

5 4 3 2 I Test 

2. The 
manufacturing 
mode switch S \-5 
is in the OFF 
position (Table 3-
4); 

3. A Y (yes) was 
typed in answer 
to the EIA 
LOOPBACK 
TEST? question 
displayed on the 
console. 

X X 24 I. Standard EIA Replace Similar to Test 23 I. Para. 5.3.8 
module. module or except for the 2. Figure 5-20 

2. CableG2. cable. printer connector J3 3. Para. 5.3.6 
3. Peripheral on the rear panel. 4. Para. 3.3.2 

module. 
4. Loopback 

connector 
module. 

X X X 25 I. Cluster EIA Replace Similar to Test 23 I. Para. 5.3.9 
module. module or except for the 2. Figure 5-20 

2. Cable G3. cable. Terminal I 3. Para. 5.3.6 
3. Peripheral connector J \ of the 4. Para. 3.3.2 

module. Cluster option 
4. Loopback (DFTII-AB) on the 

connector rear panel. 
module. 

X XX 26 I. Cluster EIA Replace Similar to Test 23 \. Para. 5.3.9 
module. module or except for the 2. Figure 5-20 

2. Cable G3. cable. Terminal 2 3. Para. 5.3.6 
3. Peripheral connector J2 of the 4. Para. 3.3.2 

module. Cluster option 
4. Loopback ( 0 FT 1 \-A B) 0 nth e 

connector rear panel. 
module. 
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Table 5-2 TIM Group Assembly Fault Indications (Cont.) 

LED Octal 
Indicators Code Probable Cause Correction Test Description Reference 

5 432 I Test 

X XX X 27 I. Cluster EIA Replace Similar to Test 23 I. Para. 5.3.9 
module. module or except for the 2. Figure 5-20 

2. Cable 02. cable. Terminal 3 3. Para. 5.3.6 
3. Peripheral connector J3 of the 4. Para. 3.3.2 

module. Cluster option 
4. Loopback (DFTII-AB) on the 

connector rear panel. 
module. 

X X 30 I. Standard EIA Replace Verifies that the I. Para. 5.3.8 
module. module or control signals from 2. Figure 5-20 

2. Cable 02. cable. the modem are 3. Para. 5.3.6 
3. Peripheral sensed at the 8155 4. Para. 5.3.7 

module. I/0 IC on the 
4. Intel1igence Intel1igence module. 

module. Refer to Test 23 for 
conditions required. 

X X X 31 Verifies that the 
second pass of the 
disk drive 
diagnostic was 
successfully 
completed. I fan 
error is indicated, 
refer to Table 5-4 
for the possible fault 
indicators on the 
Disk Control1er 
module test phase 2. 
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Table 5-3 Disk Controller Module Fault Indications (Phase 1) 

LED Octal Probable Correction Test Reference 
Indicators Code Cause Description 

4 3 2 1 Test 

X 01 Not Used. 

X 02 Disk Controller Replace Verifies the integrity Para. 5.3.10 
module. module. of the data written 

into and read from 
the four MSBs of 
the RAM IC on the 
Disk Controller 
module. 

X X 03 Disk Controller Replace Same as Test 02 for Para. 5.3.10 
module. module. the four LSBs of the 

RAMIC. 

X 04 Disk Controller Replace Continuation of Para.5.3.10 
module. module. Tests 2 and 3 of the 

RAM IC. 

X X 05 Disk Controller Replace Verifies the integrity Para. 5.3. IO 
module. module. of the registers in 

the FD 1771 disk 
controller IC on the 
Disk Controller 
module. 

X X 06 Disk Controller Replace Verifies the ability Para. 5.3.10 
module. module. of the FD 1771 disk 

controller IC on the 
Disk Controller 
module to process 
commands. 

X X X 07 Disk Controller Replace Verifies that the Para. 5.3.10 
module. module. proper control 

counters for the 
stepper motors are 
selected for disk 
drives 0 and I, and 
that the counters 
change state with a 
step command. 

X IO Disk Controller Replace Verifies that the step Para. 5.3. IO 
module. module. logic for disk drive 0 

performs a step-in 
function. 
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Table 5-3 Disk Controller Module Fault Indications (Phase I) (Cont.) 

LED Octal Probable Correction T est Description Reference 
Indicators Code Cause 

4 3 2 I Test 

X X 11 Disk Controller Replace Verifies that the step Para. 5.3.10 
module. module. logic for disk drive 0 

performs a step-out 
function. 

X X 12 Disk Controller Replace Same as step 10 Para. 5.3.10 
module. module. except for disk drive 

1. 

X X X 13 Disk Controller Replace Same as step II Para. 5.3.10 
module. module. except for disk drive 

1. 

Table 5-4 Disk Controller Module Fault Indications (Phase 2) 

LED Octal 
Indicators Code Probable Cause Correction Test Description Reference 

4 3 2 I Test 

X 01 1. Disk drive 0 Replace Verifies the position 1. Para. 5.3.12 
assembly. defective of the disk drive 0 2. Para. 5.3.10 

2. Disk controller drive 0 or head after a restore 
module. module. command is issued. 

X 02 Same as Test 01. Same as Verifies the position Same as Test 
Test 01. of the disk drive 0 01 

head after a step off 
track 0 command io;; 

issued. 

X X 03 1. Disk drive 1 Replace Verifies the position 1. Para. 5.3.13 
assembly. defective of the disk drive I 2. Para. 5.3.10 

2. Disk Controller drive I or head after a restore 
module. module. command is issued. 

Test 03 is not 
executed if drive I is 
not included. 
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Table 5-4 Disk Controller Module Fault Indications (Phase 2) (Cont.) 

LED Octal 
Indications Code Probable Cause Correction Test Description Reference 

4 3 2 1 Test 

X 04 Same as Test 03. Same as Verifies the position Same as Test 
Test 03. of the disk drive I 03. 

head after a step off 
track 0 command is 
issued. Test 04 is not 
executed if drive I is 
not present. 

X X 05 I. Disk drive 0 Replace Writes on all sectors I. Para. 5.3.12 
assembly. defective of tracks 44 and 76 2. Para. 5.3.10 

2. Disk Controller drive 0 or on the scratch disk. 3. Para. 3.2 
module. module. An error will be 

3. Scratch qisk Rot Install indicated if the 
installed. scratch disk. header field that 

precedes the sector 
is not identified. 

X X 06 Same as Test 05. Same as Reads all sectors of Same as Test 
Test 05. tracks 43,44, and 76 05. 

on the scratch disk. 
An error will be 
indicated if the 
header field is not 
identified, if the 
data written and 
read is different, or 
if a CRC error is 
detected. 

X X X 07 I. Disk drive I Repair or Writes on all sectors I. Para. 5.3.13 
assembly. replace of tracks 43, 44, and 2. Para. 5.3. IO 

2. Disk Controller defective 76 on the scratch 3. Para. 3.2 
module. drive, cable, disk. An error will 

3. Disk not or module. be indicated if the 
installed. Install header field that 

4. Defective disk. scratch disk. precedes each sector 
Replace is not identified. 
scratch disk. 

X IO Same as Test 07. Same as Reads all sectors of Same as Test 
Test 07. tracks 43, 44, and 76 07 

on the scratch disk. 
An error will be 
indicated. 
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Table 5-5 LSI-II Microprocessor and RAM Module Fault Indications 

Test 
Indications Probable Cause Correction Description Reference 

The following 
addresses are 
displayed on the 
console terminal. 

170046 Test I; tests single 
word operand 
instructions with 
destination mode 
zero. 

170110 Test 2; tests single 
byte operand 
instructions with 
destination mode 
zero. 

170150 Intelligence Replace module. Test 3; tests Para. 5.3.7 
module (LSI-II) double word 

operand 
instructions with 
destination mode 
zero, and all 
source modes. 

170160 Test 4; tests the 
jump instruction, 
destination 
modes I, 3, and 6. 

170174 Test 4; tests the 
jump instruction, 
destination 
modes I, 3, and 6. 

170250 Test 5; tests TST 
and TSTB 
instructions, 
desti nation 
modes 1, 2,4 and 
6. 

170274 Test 6: tests 
double byte 
operand 
instructions with 
destination mode 
zero, and source 
modes I, 2 and 4. 
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Table 5-5 LSI-ll Microprocessor and RAM Module Fault Indications (Cont.) 

Test 
Indications Probable Cause Correction Description Reference 

170440 Test 7; tests word 
instructions with 
destination 
modes not zero. 
Tests the MOY 
instruction with 
destination 
modes 1,2, 3 and 
4. All destination 
modes are 
checked with a 
variety of 
instructions. 

170534 I. Intelligence Replace module Test 8; tests byte I. Para. 5.3. 
module. or connector. instructions with 2. Para. 5.3. 

2. RAM module. destination 3. Para. 5.3. 
3. Stacking modes not zero. 

connector PI or 
P2. 

170550 Test 9; tests the 
JSR instruction. 
This error is an 
"RTS R3" failing 
to return. 

170610 

170616 

f{any o/the I f a halt occurs 
preceding during the RAM 
addresses are memory test at 
displayed, initiate either of the 
the RA M memory locations that 
test by typing follow, a failure 
170616G on the of the RAM 
console terminal. module is 

indicated. 
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Table 5-5 LSI-ll Microprocessor and RAM Module Fault Indications (Cont.) 

Test 
Indications Probable Cause Correction Description Reference 

170732 RAM module. Replace module. Memory test; Para. 5.3.5 
reads, writes and 
verifies memory. 
This is a memory 
address error. All 
memory is 
written with its 
address and then 
read back and 
verified. 
Expected data is 
in R3, bad data is 
pointed to by the 
address in R2. 
Type P to 
continue memory 
test. 

170756 Memory test; Para. 5.3.5 
reads, writes, and 
verifies memory. 
This is a data 
storage error. All 
memory is filled 
with zeros, the A-
I is sequenced 
through memory 
and checked. 
Expected data is 
in R3, bad data is 
pointed to by the 
address in R2. 
Type P to 
continue memory 
test. 

Vector address Intelligence Replace module. During the Para. 5.3.7 
0-500 + 4 module. diagnostic, 

vectors from 
0-500 are filled 
with 

.+2 
HALT 

A spurious 
interrupt or trap 
can cause a halt 
with PC = 
VECTOR + 4 
displayed. 
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5.1.3 Loading the System Exerciser Program 
To continue the diagnostic testing of the unit, perform the following procedures immediately after the 
successful completion of the self-test. 

NOTE 
Before performing the system exerciser program, 
switch SI-2 (see Table 3-3) must be set to the OFF 
position to enable the line time clock. 

1. Insert the PDT-II/ISO system exerciser disk (CVKDAC) into disk drive 0 or 1. 

2. On the console keyboard, type the number of the disk drive where the disk is located (0 or I). 

3. The program will be entered and the console will display the identification of the disk pro­
gram as follows. 

CVKDAC PDT-II/ISO SYSTEM EXERCISER 

SWR = 000000 NEW = 

4. Select from Table 5-6 the switch register SWR functions desired and add the content values 
for each function. 

Table 5-6 Switch Register (SWR) Functions 

Content 

100000 
20000 
10000 
2000 

Function 

Halt on error 
Inhibit error typeouts 
Enable performance reports 
Bell on error 

5. Enter the sum of the content values on the console keyboard and press the RETURN key. If 
the current value (000000) is desired, press only the RETURN key. 

NOTE 
The content value of 10000 must be entered to permit 
a display of the status of each test being performed. 

Example: 

To select performance reports and bell on error, add the following values. 

Enable performance reports 
Bell on error 

10000 
2000 

012000 Content sum 

6. The console terminal will then display a message similar to the following. 

DEVM = 000017 NEW = 
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7. The device map (DEVM) options allow the selection of the system exerciser tests to be 
compatible with user requirements and system configuration. Select the tests desired from 
Table 5-7 by adding the content values. 

a. A content value of DEVM = 000000 will exercise all configurations in external loop­
back mode. 

b. Any content sum having the two least significant octal digits less than 17 requires 
installation of the loop back connector assembly on the rear panel (see Paragraph 
3.3.2). 

DEVM = XXXXI6 (or less) 

c. The console connector will not be tested. 

Example: 

A single disk drive unit has devices attached to all standard EIA connectors and one 
terminal attached to the cluster terminal no. 1 connector. Perform all tests on external 
loopback. 

Delete 
Delete 
Delete 

Cluster terminal no. 3 test 
Cluster terminal no. 2 test 
Disk drive 1 test 

Content sum 

40000 
20000 

1000 

061000 

8. Remove all device cables (except the console cable) from the rear panel and install the 
loopback connector. 

9. Enter the sum of the content values on the console terminal keyboard and press the RE­
TURN key. If no value is entered and the RETURN key is pressed, the group 2 options 
(internal loopback) will be selected by the current value of DEVM = 000017. 

10. The console will display a message similar to the following. 

30K MEMORY PRESENT 
PRINTER NOT PRESENT 

INSERT SCRATCH DISKS, TYPE 'P' FOR NORMAL TESTING 
'240G' FOR NORMAL RESTARTS 
'250G' TO COpy SYS EXERCISER DISK 
'260G' FOR COMPATABILITY PASS 1: WRITE 
'270G' FOR COMPATABILITY PASS 2: READ 
003706 
XXXXXX 
@ 

11. Remove the system exerciser disk from disk drive 0 and insert a scratch disk into the drive(s) 
to be tested. 
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Table 5-7 Device Map (DEVM) Options 

Group Contents Function 

1 000000 Selects the following tests: 

External loopback for all three cluster terminals 
External loopback for standard terminals (modem and printer) 
Asynchronous and synchronous testing of the modem 
Disk drive 0 and 1 
Internal clock 

100000 Delete printer test 

40000 Delete cluster terminal no. 3 test 

20000 Delete cluster terminal no. 2 test 

10000 Delete cluster terminal no. 1 test 

4000 Delete ASYNC modem test 

2000 Delete SYNC modem test 

1000 Delete disk drive 1 test 

400 Delete drive 0 test 

200 Delete clock test 

100 Cluster option not present 

2 10 Internalloopback formodem USART 

4 Internal loopback for cluster terminal no. I USART 

2 Internalloopback for cluster terminal no. 2 USART 

1 Internalloopback for cluster terminal no. 3 USART 
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12. To start the normal program, type P on the console terminal keyboard. The exerciser will 
begin testing and the results of each test will be displayed on the console terminal. At the end 
of each pass, the console will display a message similar to the following. 

END PASS # TOTAL ERRORS: 
TOTAL SOFT ERRORS: 

o 
o 

TOTAL ERRORS THIS PASS: 0 
SOFT ERRORS THIS PASS: 0 

13. Allow approximately 1/2 hour for the entire test to be completed. If an error is encountered 
during the test and a halt on error function has been selected in step 4, type 240G to restart 
the program after the last error. 

NOTE 
Some terminals may require that the SHIFT key be 
pressed while typing G. 

14. To continue the test from where the error was detected, type P on the console keyboard. 

15. To alter the content of the SWR while the exerciser program is operating, press CTRL key 
while typing G. 

16. The program will halt and the console will display the current SWR value. 

SWR = XXXXXX NEW = 
(XXXXXX = previous value selected) 

17. Enter the new SWR content value as described in step 5 or press the RETU RN key to retain 
the current content value. The program will resume when RETURN is pressed. 

18. To alter the content of the DEVM while the exerciser program is operating, press CTRL key 
while typing G. 

19. The program will halt and the console will display the current SWR value. 

SWR = 012000 NEW = 
(XXXXXX = previous value selected) 

20. To continue, press CTRL key while typing C. 

21. The console will display the current DEVM value. 

DEVM = XXXXXX NEW = 
(XXXXXX = previous value selected) 

22. Enter the new DEVM content value as described in step 9. When the RETURN key is 
pressed the program will resume. 
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5.1.4 Exerciser Compatibility Test 
The system exerciser program includes a test to verify that data written on a disk by one disk drive can 
be read by another disk drive. In a dual disk drive unit the disks can be exchanged between drives. In a 
single drive unit, disks may be exchanged between units. 

1. The compatibility test is selected at step 10 of the system exerciser test (see Paragraph 5.1.3) 
by typing 260G. 

NOTE 
Some terminals may require that the SHIFT key be 
pressed while typing G. 

Data will be written on all tracks of disk drive 0 and 1 if both disk drives are selected by the 
DEVM (step 9 of Paragraph 5.1.3). 

2. At the end of pass 1 the console' wiIf print the following message. Allow approximately 1/2 
hour for the entire pass to be completed. 

END PASS # TOTAL ERRORS: 
TOTAL SOFT ERRORS: 

o 
o 

TOTAL ERRORS THIS PASS: 0 
SOFT ERRORS THIS PASS: 0 

COMPATABILITY PASS 1 (WRITE) DONE 
DO 'P' FOR PASS 2 (READ) 
010236 

3. If the disks are exchanged between drive 0 and 1 of the same PDT-II/ISO unit, type P on the 
console to initiate pass 2. 

4. The console will display a message similar to the following. 

END PASS # 2 TOTAL ERRORS: 
TOTAL SOFT ERRORS: 

o 
o 

TOTAL ERRORS THIS PASS: 0 
SOFT ERRORS THIS PASS: 0 

5. If the disks are exchanged between drives in different PDT-II/ISO units, each unit must 
have completed the self-test and system exerciser programs to step 10 of Paragraph 5.1.3. 
Type 240G on the console of the unit where the disk will be tested. 

6. The console will display a message similar to the message in step 4. 
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5.1.5 Copying the System Exerciser Disk 
The POT-II / 150 system exerciser disk program can be duplicated on a scratch disk by performing the 
following procedures. 

1. The copy utility is selected at step 10 of Paragraph 5.1.3 by typing 250G. 

2. The console will display the message 

COpy OXO TO OXI 
INSERT SCRATCH FLOPPY IN OX 1. TYPE "P" TO PROCEED 

3. Insert the scratch disk into disk drive 1 (OX 1). 

4. Type P on the console keyboard. 

NOTE 
Allow approximately 1.5 minutes for transfer. 

5. The console will display the message 

OONE ... TYPE "P" TO 00 AGAIN OR 240G FOR NORMAL TESTING 

6. To reproduce another system exerciser disk, remove the disk in disk drive 1 (OX 1) and 
replace it with another scratch disk. 

7. Type P on the console keyboard. 

8. To return to the system exerciser program, type 240G on the console keyboard after receiv­
ing the message in step 5. 

5.1.6 Loading a System Program 
A program disk can be initially loaded into the PDT-II / 150 by the following procedures. 

1. Check to ensure that no disks are installed in the disk drive(s). 

2. Set the mode switch on the rear panel to the NORMAL position (center). 

3. Apply power to the console device. 

4. Set the power switch on the rear panel to the ON (1) position. 

NOTE 
All indicators on the front panel, except the RUN 
indicator, will light momentarily when the ac power 
is applied. This confirms that those indicators are op­
erative. 

5. The POWER indicator will remain lighted and the (2) indicator will light again. 

6. Insert the program disk into disk drive O. In a dual disk unit, disk drive 0 is located above 
disk drive 1. 
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7. If the application program requires data storage on disk drive 1, insert a preformatted 
scratch disk into disk drive I of the dual drive unit. 

8. Press the @ symbol twice on the console device. 

NOTE 
Some consoles may require that the SHIFT key be 
pressed while typing the @ symbols. 

9. The console will display the program title and contents for user selection. 

5.1.7 Changing a System Program 
If the PDT-II/ISO is presently operating and the program disk must be changed for some reason, 
perform the following procedures. 

1. Remove the disk in disk drive 0 and insert the program disk to be loaded. 

2. Set the mode switch to the RESET position and release (momentarily) to NORMAL posi­
tion. 

3. When the (2) indicator on the front panel lights, press the @ symbol key on the console 
keyboard twice. 

NOTE 
Some consoles may require that the SHIFT key be 
pressed while typing the @ symbols. 

4. The console will display the program title and contents for user selection. 

5.2 POWER DISTRIBUTION 
This section includes the procedures for checking the ac power supplied to the unit and the de power 
distributed internally to the modules and disk drive assemblies. Before removing or replacing a module 
or assembly indicated to be the cause of a test failure, check the ac and de voltages to ensure that the 
required voltages exist and are of the proper value. 

5.2.1 Internal Cable and Connector Locations 
Figure 5-3 shows the locations of the cables and connectors within the PDT-II/ISO. The cable assem­
blies attached to the rear panel are included with the 60 Hz units. Figure 5-4 shows the difference in the 
cable wiring for the 50 Hz units. All 50 Hz units include the TI autotransformer mounted on the power 
supply slide plate. 
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Figure 5-3 PDT-II / 150 Internal Cables and Connectors 
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Figure 5-4 Internal ac Cables and Connectors, 50 Hz Units 
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5.2.2 Initial ac Power Checks 
To ensure that the ac power is applied to the unit, perform the following. 

I. Check to ensure the ac power cord plugs are properly installed in the ac power outlet on the 
rear panel of the disk drive 0 enclosure. (See Figure 2-3.) 

2. Set the ac power ON(1 )/OFF(O) switch on the rear panel to the up (ON) position. 

3. Check to ensure that the fan on the rear panel of the unit is operating. 

4. If the fan is inoperative, test the main ac power at the power outlet where the unit power 
cord is connected. 

5. If ac power is not present at the outlet, check the power distribution outlet in the area. 

6. If ac power is present at the outlet, disconnect the power cord from the rear panel of the unit 
and remove the rear panel assembly using the procedures described in Paragraph 5.3.2.2. 

7. Check the continuity of the wiring on the rear panel. 

Figure 5-5 (Sheets 1 and 2) is the ac and dc power distribution diagram for the 115V, 60 Hz dual disk 
drive units. Figure 5-6 shows the rear panel connector pin locations and Figure 5-7 shows the con­
nector pin locations for the cable assembly (no. 7015957) which distributes the ac from the rear panel 
assembly to the power supply. Figure 5-8 shows the ac power distribution from the rear panel assembly 
for the 50 Hz units. Four different cable assemblies can be attached to the T 1 autotransformer, de­
pending on the input ac voltage supplied. Figure 5-9 (Sheets 1 and 2) identifies the cables for the 
voltage ranges and shows the pin locations of the connector cables. Figure 5-10 shows the connector 
pin location of the ac cable which is attached to the drive vector E 1 of the disk drive assemblies. 

5-31 



Vl 
I 

W 
tv 

Q 
a: 
o 
u 
w 
z 
::::i 
u 
<l:: 

\ 
\ 
\ 

\ 

P2 J2 

\- CABLE NO 7015957 r-----------, 
P1 J1 

3 

2 
NOT 115 VAC 

+24 V 

GND 

~~ 
12 

1 
I 

: 

I 
___ ---1 

~ ~I~ ~O~T~O~~;-~ 
I MODULE 
I DWG NO 5413273 ~ 

J1 P1 

~ 

~+ 
DOP4 

mv---f D-1 

2 L 24 V 

CABLE NO 7015956 

J1 P1 

J2 P1 

1 
NOT 

2 
USED 

3 

-5 V 

I 

"(l- Of J-- 3 
I 

I +5V- - 5 
7 

I 
4 2 5V 

+ } 
U~ED 50/60 HZ 

+5 V 

+12 V 

POWER SUPPLY H7833 
DWG NO 5413343 

-

-

-
'--- -

I--

'--

--, L ___________ ..... 

4 

2 

6 

13 

8 

9 

5 

10 

11 

14 -

I 

'[l+ -{ 
P4 

I 

I I 
I 

6 2 5V --.J I KEY 
I 

PLUG- 7 

l;J=+ f 
P6 : I 8 

I 
9 2 12 V ,.J 

I '--
I 1-._----------' I 

I 
I 

I 
I 
I 
I 

I 

I 
I 
I 
I 

I 

I 

L- CAB LE NO 7015953 

Figure 5-5 AC/DC Power Distribution, 60 Hz Units 
(Sheet 1 of 2) 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

MR·2346 



Vl 
I 

W 
W 

A 

B 

C 

~ 

"--

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

DISK DRIVE 0 
DWG NO. 7013077 ·02,-03 

I-----+} DRIVE 
MOTOR B2 

STEPPING MOTOR (B1) 

V2 (EMITTER) 

CABLE EXTENDER 
DWG NO 7015989 n r; 6 

D~ W 

INTELLIGENCE J1 J1 
MODULE 

DWG NO 5413275 -6 6 

- 7 7 

-8 8 

~9 9 

-5 V-'- 10 10 

~ 23 23 

f- 24 24 

f- 25 
*P2 

25 

+5 V-'- 26 26 

~ 36 36 

r- 37 37 

r- 38 38 

r- 39 39 

+12V -'- 40 40 

J2 J2 

-11 11 

'- 12 12 

f- 13 *P1 13 

I- 14 14 
DISK DRIVE 1 

15 15 DWG NO. 7013077 -02,-03 GND-'-
.A 

~ 

I--}DRIVE 
MOTOR B2 

STEPPING MOTOR B1 J3 J1 

V2 (EMITTER) r- 12 12 

t-- 13 13 

t-- 14 14 

GND-'- 15 15 

-17 * P2 17 

'- 18 18 

I- 19 19 ~ ~-5V 1 +5 V-'- 20 
A 

20 

2 2 GND J4 J2 

KEY PLUG-

_5V i : 
3 3 J6 

4 
4 [J'5V 
5 2 GND 5 

* P1 
J8 

>12 V 1 
8 8 

6 [D=GNO 9 9 

7 2 +12 V 10 10 
-" L...-

V 

* STACKING CONNECTOR 

Figure 5-5 ACjDC Power Distribution, 60 Hz Units 
(Sheet 2 of 2) 

RAM MODULE 
DWG NO 5413275 

PERIPHERAL STANDARD 
MODULE EIA MODULE 
DWG NO 5413269 DWG NO 5413267 

~ ~ ~ ~ 
+12 V 20 r---:-- 20 

+5 V 22 4- 22 

-5 V 24 
I r---:- 24 

v..". f-'v I l.-y f'v I 
I 
I 

CABLE 
NO 7013370 

I 
I CLUSTER EIA 
I MODULE (OPTION) 
I 

DWG NO 5413427 .E. ~ 
I 

~ ~ I 

I 
'-- 20 r-: 20 

L.....- 22 r---r-- 22 
~ 24 f.-.-L- 24 

LA., ~ Lv ~ 

MR-2347 



CONNECTOR J1 CONNECTOR J2 

4 3 2 2 

KEY 

I I 

I I 

MR-2351 

Figure 5-6 Rear Panel Assembly, ac Cable Pin Locations 

5-34 



CONNECTOR P1 CONNECTOR P2 

KEY KEY 

2 3 2 

MR-2352 

Figure 5-7 Power Supply ac Cable, Connector Pin Locations 

5-35 



r---------------------. 
I REAR PANEL ASSEMBLY lsi -1"1 IFUSE "I 

ON 
I DISK DRIVEO I)VJ I I 0 I 
I rLiNEFILTER --, I (.: 00FF I 1 3A 250 V 1 

I FL1 1+ 
F I L TE RED AC { .... _-----II~::--O"'~ 

FAN 

I NONFI LTERED { + e>--..:...-... 

1 AC - L....------i---, 

I 1 

~ 
I DISKO I F.:l LINE t---+ CHASSIS 

l::J CORD GND 
~ ___ -.J 

L __________ _ .J 

• 
• 

P2 J2 
J1 

t-----I 
P1 

i----...-f 
L--CABLE NOr~.!~~? ___________ .J 

I 
1 
1 
I 
I 

I REFER TO FIGURE 5-9 FOR 50 HZ 
CABLE CONFIGURATIONS 

I 

~~~-p~: 
I '----y----' '--y---J 

;-.-_____ 1 DISK DISK 
J3 DRIVE1 DRIVEO 
P3 

,.--- ---, 
P1' J1 
3 
2 

T1 AUTO­
TRANSFORMER 
(FIGURE 5-4) 

H7833 

POWER SUPPLY ASSEMB L Y 
(DWG NO 5413343) L __________ ..J 

Figure 5-8 AC Power Distribution, 50 Hz Units 

5-36 

MR-2348 



TO P3 
AUTOTRANS­
FORMER 

TO P3 
AUTOTRANS­
FORMER 

LOCATING 
KEY 

2 

3 

J3 
pooo--

1 "'-
2 -
3 
4 

) 

5 -

6 ............ 

10....-

J3 
r---

1" 
2 if 3 ) 
4 

5 
6 
~ 

J3 

I 
I 

5 

6 

TO Jl 
REAR PANEL 

Pl I 1 2 3 4 J 

I 
1\ ~ 

180 - 240 VAC, 50 HZ 
TOJl 
REAR PANEL 

Pl I 1 234 I 

I 
\ \....../ 

200 264 V AC, 50 HZ -

4 

3 

2 

Jl 
~ 

I 1 
2 -
3 I i.....-

TO Pl 
DISK DRIVE 0 

J2 
r---

1 
- 2 

TO Pl 
DISK DRIVE 1 

3 
I....-

Jl 
r--

I 1 
- 2 

TO Pl 
DISK DRIVE 0 

3 , 
"--
J2 -
1 
2 - TO Pl 

DISK DRIVE 1 
3 

"--

TAPERED END 

3 2 

Jl AND J2 

MR-2354 

Figure 5-9 50 Hz Internal Cable Configurations (Sheet I of 2) 

5-37 



TO P3 
AUTOTRANS­
FORMER 

TO P3 
AUTOTRANS­
FORMER 

J3 
r--

1 

2 f-I-

3 

4 ~ 

1--1 5 

6 ......... 
~ 

J3 
r--

1 

2 
3 H-

4 
5 

6 V 

'--

I 

I 
I 

TOJl 
REAR PANEL 

Pll 1 2 3 4 I 

~ ~ 
I\-J 

90 - 120 VAC, 50 HZ 

TOJl 
REAR PANEL 

Pl I 1 234 J 

~ 1\ tJ 

100 - 132 VAC, 50 HZ 

T1 AUTOTRANSFORMER P3 
r--

1 
t 2 
t 3 

4 t 5 
t 6 

~ 

Jl 
~ 

1 
- 2 

3 

TO Pl 
DISK DRIVE 0 

~ 

E. 
1 

1 
- 2 

3 

TO Pl 
DISK DRIVE 1 

~ 

J1 
.....-

1 

- 2 
3 

TO Pl 
DISK DRIVE 0 

I....-

E 
1 TO P1 

- 2 DISK DRIVE 1 
3 

L.....-

MR-2355 

Figure 5-9 50 Hz Internal Cable Configurations (Sheet 2 of 2) 

5-38 



3 2 

Pl 

TAPERED END 

PIN SIDE 
MR-2353 

Figure 5-10 Disk Drive Assembly, ac Cable Connector Pin Locations 

5.2.3 Initial dc Power Checks 
To ensure that the dc power is properly distributed throughout the unit, perform the following pro­
cedures. 

1. Check to ensure that the ac power is applied as described in Paragraph 5.2.2. 

2. Check for a lighted POWER indicator on the front panel of the unit (See Figure 3-1). 

NOTE 
The POWER indicator monitors the +5 V dis­
tributed internally. 

3. If the power indicator does not light, disconnect the power cord from the rear panel assem­
bly and remove the rear panel assembly as described in Paragraph 5.3.2.1. 

4. Reconnect the ac power cord to the rear panel and check to ensure that ac power is present 
at connector J20f the ac cable to the power supply. Refer to Figure 5-4 for location of the 
J2/P2 connectors. 

5. If ac power is present at J2, remove the top cover of the unit as described in Paragraph 
5.3.1.1 and raise the TIM group assembly as described in steps 4, 5 and 6 of Paragraph 
5.3.4.1. 

6. Remove the power connector PI from PCI-PC4 as shown in Figure 5-23. 

7. Test the dc voltages on the PI connector as shown in Figure 5-13. 

NOTE 
All the dc voltages produced by the power supply are 
distributed through connector PI. 
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8. If the dc voltages are correct, the cause for failure is proably on the Peripheral module. 

9. If the dc voltages are not present or not of the correct value, remove the power supply 
assembly as described in Paragraph 5.3.11. 

10. Connect the ac power cable connectors P2/ J2 and apply ac power from the rear panel. 

11. Test the dc voltages present on connector J2 of the power supply assembly (see Figure 5-11). 

12. If the dc voltages are not present or not of the correct value, replace the power supply 
assembly using the procedures described in Paragraph 5.3.11. 

DC Power Distribution 
Figure 5-11 shows the power supply connector pin locations and voltages, and Figure 5-12 shows the 
connector pin locations of the dc power distribution cable (no. 7015953) which attaches to power 
supply connector 12. This cable assembly distributes power to the Disk Controller module and In­
telligence module. The connector pin locations on each of these modules is shown in Figures 5-13 and 
5-14, respectively. 

The dc power for the RAM module and the Peripheral module is distributed through the stacking 
connectors from the Intelligence module. Figure 5-15 shows the stacking connector pin locations and 
voltage for the RAM module, as does Figure 5-16 for the Peripheral module. Figure 5-16 also shows 
the pin locations and voltage for connectors J3 and J4, which connect by flat cable to the Cluster EIA 
module and Standard EIA module. 

The dc power is supplied to the Standard EIA module by the flat cable assembly G2 and to the Cluster 
EIA module by flat cable assemblyG3. Figure 5-17 shows the pin locations and voltage to connector 
J4 of each module. 

The Disk Controller module supplies + 5 V and + 12 V to the disk drive 0 and 1 assemblies through 
connectors DOP4, DOP6, DIP4, and DIP6. 

Refer to Figure 5-13 for the location of the connectors on the module, pin identification and dc 
voltages. The + 5 V dc and other signals to disk drive 1 are distributed through the cable extender 
module mounted below the disk drive 1 enclosure. 

Figure 5-18 shows the location of the cable extender module, the wiring diagram and the locations. 
This module is included only in the PDT-II / 150 dual disk drive units. 
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Figure 5-16 Peripheral Module, Connector Pins and dc Voltages 
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5.3 REMOVAL AND REPLACEMENT PROCEDURES 
The following procedures are used to remove and replace the modules, cables and assemblies within 
the PDT-II/ISO unit. Figure 5-19, a removal sequence diagram, identifies the removable items and 
indicates the sequence of removal. 

5.3.1 Top Cover Assembly 
The top cover assembly is located on the top of the unit and contains the front panel indicator bezel. 
To remove and replace the top cover, perform the following procedures. 

5.3.1.1 Top Cover Removal 

1. Disconnect the ac power cord from the recessed receptacle on the rear panel of the disk drive 
o enclosure (see Figure 5-20). 

2. Remove and retain the two (6-32) screws and flat washers behind the access holes located at 
the top left and right side of the rear panel. 

3. Gently slide the top cover assembly toward the front of the unit approximately 1.29 cm (0.5 
in) to disengage the cover from the slotted tabs on the enclosure. Lift the cover vertically and 
remove. 

5.3.1.2 Top Cover Replacement 

1. Gently place the top cover assembly on the disk drive 0 enclosure so that the front of the 
cover extends over the front of the disk drive 0 enclosure by approximately ~ .29 cm (0.5 in). 

2. Slide the top cover toward the rear of the unit to engage the slotted tabs. 

Replace the two (6-32) screws and flat washers removed in step 2 of Paragraph 5.3.1.1. 

5.3.2 Rear Panel Assembly, Disk Drive 0 Enclosure 
The rear panel assembly is located at the rear of the disk drive 0 enclosure and contains the fan, the 
device connectors, and the ac power and mode switch. 

5.3.2.1 Rear Panel Assembly Removal 

1. Disconnect the ac power cord from the recessed receptacle on the rear panel. (See Figure 5-
20.) 

2. Disconnect any device cables attached to the rear panel. 

NOTE 
The device cable connectors may be secured to the 
rear panel by two (4-40) screws located on each side 
of the connector. 

3. Remove and retain the two (8-32) screws used to secure the rear panel to the enclosure. 

4. Allow the top edge of the panel to pivot away from the top edge of the enclosure. 
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5. Disconnect the flat cable connector P2 from the socket J4 on the Standard EIA module. 

NOTE 
To prevent damage to the cable or cable connector, 
alternately insert a screwdriver blade into the slot at 
each end of the connector and carefully twist the 
blade to separate the connector from the module 
socket. 

6. If the Cluster EIA module is included on the rear panel, disconnect the flat cable connector 
P2 from J4 as described in step 5. 

7. Lift the panel vertically to disengage the two tabs on the bottom edge of the panel from the 
slots in the enclosure. (See Figure 5-2l.) 

8. Disconnect the ac power cable from the rear panel to the power supply by separating P2 
from J2. 

9. Disconnect the ac power cable from the rear panel to disk drives 0 and I by separating 
connectors J 1 and Pl. 

10. Disconnect the rear panel ground lead by removing the (6-32) screw that secures the ground 
lead I ug to the filter FL 1. 

11. Remove the rear panel. 

REAR PANEL 
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Jl/Pl 

J2/P2 

P2 J4 

P2 J4 

FI LTER FL1 

REAR PANEL 
ASSEMBLY 
DISK DRIVE 0 

REAR PANEL 
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Figure 5-21 Rear Panel Assembly, Removal and Replacement 
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5.3.2.2 Rear Panel Assembly Replacement 

1. Connect the rear panel ground lead removed in step 10 of Paragraph 5.3.2.1. 

2. Connect the ac power cable connectors removed in steps 8 and 9 of Paragraph 5.3.2.1. 

3. Connect the flat cable connectors removed in steps 5 and 6 of Paragraph 5.3.2.1. 

NOTE 
Check to ensure all pins of the flat cable connector 
are straight and evenly spaced before inserting it into 
the socket. Carefully press the connectors together. 
Do not allow the cable to twist between connectors. 

4. Insert the tabs located on the bottom of the rear panel assembly into the appropriate slots of 
the disk drive 0 enclosure. 

NOTE 
Before setting the rear panel into position, check to 
ensure that the ac power leads are routed away from 
the signal cables. 

5. Replace the two (8-32) rear panel screws removed in step 3 of Paragraph 5.3.2.1. 

Replace the ac power cable removed in step 1 of Paragraph 5.3.2.1. 

15.3.3 Rear Panel, Disk Drive 1 Enclosure 
The rear panel is located at the rear of the disk drive 1 enclosure and permits access to the cable 
extender module. To remove and replace the rear panel, perform the following procedures. 

5.3.3.1 Rear Panel Removal 

1. Remove and retain the two (8-32) screws used to secure the rear panel to the disk drive 1 
enclosure (see Figure 5-20). 

2. Allow the top edge of the rear panel to pivot away from the housing and lift the panel 
vertically to disengage the two tabs on the bottom edge of the panel from the slots in the 
enclosure. 

5.3.3.2 Rear Panel Replacement 

1. Insert the tabs located on the bottom of the rear panel into the appropriate slots of the disk 
drive 1 enclosure. 

2. Replace the two (8-32) screws removed in step 1 of Paragraph 5.3.3.1. 

5.3.4 TIM Group Assembly 
The TIM group assembly is located under the top cover and consists of the Intelligence module, RAM 
module and Peripheral module. To remove and replace the assembly, perform the following pro­
cedures. 
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5.3.4.1 TIM Group Assembly Removal 

I. Remove the top cover assembly as described in Paragraph 5.3.1. 

2. Disconnect the G2 flat cable connector PI from the socket J4 on the Peripheral module (see 
Figure 5-20). 

NOTE 
To prevent damage to the cable or cable connector, 
alternately insert a screwdriver blade into the slot at 
each end of the connector and carefully twist the 
blade to separate the connector from the module 
socket. 

3. Disconnect the G3 flat cable connector PI (if included) from the socket J3 on the Peripheral 
module. See NOTE in step 2. 

4. Pull up to release the nylon latches in the module hinge brackets located on the left and right 
sides of the TIM group assembly. 

5. Raise the front of the TIM group assembly until the assembly remains in the vertical posi­
tion (see Figure 5-22). 

6. Carefully slide the slot of the RFI shield away from the cable Gland fold the shield to the 
position shown. 

7. Disconnect the G I ribbon cable connector PI from the socket J5 on the Intelligence module. 
See NOTE in step 2. 

8. Disconnect the power supply cable connector P3 from connectors J6, J7, and J8 on the 
Intelligence module. 

9. Remove and retain the (8-32) screws used to secure the left and right hinge brackets to the 
top of the disk drive 0 enclosure. 

10. Remove the TIM group assembly. 

5.3.4.2 TIM Group Assembly Replacement 

1. Place the TIM group assembly in its normal mounting position over the Disk Controller 
module and press the nylon latches released in step 4 of Paragraph 5.3.4.1. 

2. Replace the two (8-32) screws removed in step 9 of Paragraph 5.3.4.1. 

3. Release the nylon latches and raise the TIM group assembly as described in steps 4 and 5 of 
Paragraph 5.3.4.1. 
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4. Connect the G I cable connector PI removed in step 7 of Paragraph 5.3.4.1. 

NOTE 
Check to ensure that all pins of this flat cable con­
nector are straight and evenly spaced before inserting 
it into the socket. Carefully press the connectors to­
gether. Do not allow the cable to twist between con­
nectors. 

5. Fold the RFI shield down over the disk controller module and carefully slide the cable into 
the slot of the shield. 

6. Connect the power supply cable connector P3 removed in step 8 of Paragraph 5.3.4. I. 

7. Lower the front of the TIM group assembly to the normal position and press the nylon 
latches released in step 4 of Paragraph 5.3.4.1 to secure the assembly to the disk drive 0 
enclosure. 

5.3.5 RAM Module 

NOTE 
The G 1 cable should be routed toward the front of 
the unit so that the fold in the cable will be close to 
the POWER indicator of the Peripheral module 
when the TIM assembly is latched. 

The RAM module, part of the TIM group assembly, contains the LSI-I I RAM ICs and the bootstrap 
loader ROM ICs. To remove and replace the module, perform the following procedures. 

5.3.5.1 RAM Module Removal 

I. Remove the top cover assembly as described in Paragraph 5.3. I. 

2. Remove the TIM group assembly as described in Paragraph 5.3.4.1. 

3. Gently place the TIM assembly on a clean, flat surface with the component side of the 
Intelligence module facing up. 

4. Remove and retain the two (4-40) kepnuts used to secure the left hinge bracket to the TIM 
assembly. Remove the hinge bracket (see Figure 5-23). 

5. Turn over the TIM assembly so that the component side of the RAM module is facing up. 

6. Remove and retain the (4-40) nylon screw located at the front edge of the RAM module. 
This screw is mounted into a standoff between the two boards. 

7. Remove and retain the two (4-40) I-inch screws and four (4-40) 7/8-inch screws that are 
inserted through the two stacking connectors PI and P2 and into the nutplates. 

8. Remove and retain the four insulating strips, two connector clamps and two connector 
nutplates. 
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9. Lift the RAM module away from the TIM assembly and retain the two stacking connectors 
PI and P. 

NOTE 
Handle the stacking connectors carefully to prevent 
damage to the connector contacts. 

5.3.5.2 RAM Module ROM Ie Installation - The bootstrap ROM 0 and ROM 1 ICs used in the 
RAM module are sensitive to static electricity. When the ROM ICs from the module previously re­
moved are to be used in the replacement module, perform the following procedures. 

1. Remove ROM 0 and ROM 1 by inserting a screwdriver blade into the slot at each end of the 
socket and carefully twist the blade to separate the ICs from the mounting socket (see Figure 
5-24). 

2. Grasp the body of the IC at the sides adjacent to the pins. 

3. Inspect the pins to ensure that they are properly aligned, parallel and at a 90° angle with the 
body of the IC (see Figure 5-25). 

4. If any pins are not parallel, straighten each pin using needlenose pliers, making contact with 
only one pin at a time. 

SOCKET IC DEC NO. 

E7 23032F3 

E19 23033F3 

RAM MODULE 

MR-4018 

Figure 5-24 RAM Module, ROM IC Removal and Replacement 
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Figure 5-25 ROM Ie, Pin Alignment and Mounting 
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5. If a row of pins is not at the proper angle, gently press the pins against a desk or table top 
until all pins in the row are aligned. 

6. Locate the notch at the end of the IC body and at the end of the IC socket mounted on the 
module. 

7. With the notches positioned at the same end, carefully insert the pins into the socket slots. 
Insert the IC evenly into the socket by pressing on the top surface of the body. 

CAUTION 
If excessive resistance occurs, remove the I C and 
check the pin alignment again. 

When properly installed, the body of the IC should make contact with the inner edges of the 
socket. 

When installing new ROM ICs in the replacement RAM module, perform the following 
procedure. The ROM ICs are supplied separately and are shipped with the pins inserted into 
conductive foam. 

8. Unpack the ROMs but do not remove them from the conductive foam. 

9. Gently press the conductive foam against the surface of the module. 

10. Remove the ROMs from the conductive foam by grasping the body of each IC at the sides 
adjacent to the pins. 

11. Perform steps 3 through 7. 

5.3.5.3 RAM Module Replacement 

1. Install the ROM ICs on the RAM module (see Paragraph 5.3.5.2). 

2. Insert the I-inch (4-40) screw shown in Figure 5-23 through the end hole in the connector 
clamp and insulating strip, and through the corresponding hole in the RAM module. 

3. Slide the stacking connector PI onto the screw and insert the screw through the correspond­
ing hole in the Intelligence module. 

CAUTION 
The stacking connector pins must be clean and prop­
erly aligned before installation with the module. In­
spect the connector pins and replace the connector if 
necessary. Before assembling, carefully clean the 
connector pins and the module connector etch using 
denatured alcohol. 

4. Slide the insulating strip onto the screw, align the end of the screw with the corresponding 
threaded hole in the nutplate, and tighten the screw with fingers. 

5. Insert the remaining screw and the 7/8-inch (4-40) screw through the corresponding holes 
and into the nutplate. The 7/8-inch screw is inserted through the center hole of connector 
PI. 
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6. Perform steps 2 through 5, inserting the three 7/8-inch (4-40) screws into the opposite side of 
the RAM module and into stacking connector P2. 

7. Align the RAM module with the Intelligence module and tighten all six (4-40) screws using a 
screwdriver. 

NOTE 
Use an adequate amount of torque on the (4-40) 
screws to ensure proper pressure of the stacking con­
nector contacts onto the module etch. 

8. Replace the (4-40) nylon screw removed in step 6 of Paragraph 5.3.5.1. 

9. Place the left hinge bracket removed in step 4 of Paragraph 5.3.5.1 over the screw threads 
and replace the two (4-40) kepnuts. Tighten with a nut driver. 

10. Remount the TIM group assembly as described in Paragraph 5.3.4.2. 

5.3.6 Peripheral Module 
The Peripheral module, part of the TIM group assembly, contains three IC sockets in which the 
USART ICs are installed when the Cluster EIA option is included. The module also contains two 
jumper lead locations. Perform the following procedures to remove or replace the module. 

5.3.6.1 Peripheral Module Removal 

1. Remove the top cover assembly as described in Paragraph 5.3.1. 

2. Remove the TIM group assembly as described in Paragraph 5.3.4.1. 

3. Gently place the TIM assembly on a clean, flat surface with the component side of the 
Intelligence module facing up. 

4. Remove and retain the two (4-40) kepnuts used to secure the right hinge bracket to the TIM 
group assembly. Remove the hinge bracket (see Figure 5-26). 

5. TUrn over the TIM assembly so that the component side of the Peripheral module is facing 
up. 

6. Remove and retain the two (4-40) nylon screws located at the front edge of the Peripheral 
module. These screws are mounted into the standoffs between the boards. 

7. Remove and retain the two I-inch (4-40) and four 7/8-inch (4-40) screws that are inserted 
through the two stacking connectors PI andP2 and into the connector nutplates. 

8. Remove and retain the four insulating strips, two connector clamps and two connector 
nutplates. 

9. Lift the Peripheral module away from the TIM assembly and retain the two stacking con­
nectors PI and P2. 

NOTE 
Handle the stacking connectors carefully to prevent 
damage to the connector contacts. 
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Figure 5-26 Peripheral Module, Removal and Replacement 
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5.3.6.2 Peripheral Module USART Ie Installation - When the Cluster EIA option (DFTII-AB) is 
included in the PDT-II/I50 unit, three USART ICs are mounted in the IC sockets on the Peripheral 
module. The USART ICs from the module previously removed can be inserted into the IC sockets on 
the replacement module. To remove or replace the the ICs, perform the following procedure. 

I. Remove the USARTs by inserting a screwdriver blade into the slot at each end of the socket. 
Carefully twist the blade to separate the IC from the socket (see Figure 5-27). 

2. Inspect the pins to ensure that they are properly aligned, parallel and at a 90° angle with the 
body of the IC (see Figure 5-25). 

3. If any pins are not parallel, straighten them using needlenose pliers, making contact with 
only one pin at a time. 

4. If a row of pins is not at the proper angle, gently press the pins against a desk or table top 
until all pins in the row are aligned. 

5. Locate the notch at the end of the IC body and at the end of the IC socket mounted on the 
module. 

6. With the notches positioned at the same end, carefully insert the pins into the socket slots. 

CABLE G3 

CABLE G2 

Sl 

TERMINAL #3 
USART 

SOCKET 

E2 
E6 
E10 

Figure 5-27 Peripheral Module, USART Locations 
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7. Insert the IC evenly into the socket by pressing on the top surface of the body. 

CAUTION 
If excessive resistance occurs, remove the I C and 
check the pin alignment again. 

When properly installed, the body of the IC should make contact with the inner edges of the 
socket. 

5.3.6.3 Jumper Lead Installation - The Peripheral module contains two jumper lead locations, WI 
and W2, as shown in Figure 5-28. When replacing the module in the PDT-II/I50 unit, ajumper lead 
must be installed in position WI and removed from position W2. 

JUMPER 
LOCATION Wl 

PERIPHERAL 
MODULE 

CONNECTOR ETCH 
J2 

JUMPER 
LOCATION W2 

MR-4003 

Figure 5-28 Peripheral Module, Jumper Lead Locations 
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5.3.6.4 Peripheral Module Replacement 

1. Insert one I-inch (4-40) screw (shown in Figure 5-26) through the end hole in the connector 
clamp and insulating strip, and through the corresponding hole in the RAM module. 

2. Slide the stacking connector PI onto the screw and insert the screw through the correspond­
ing hole in the Intelligence module. 

CAUTION 
The stacking connector pins must be clean and prop­
erly aligned before installation with the module. In­
spect the connector pins and replace the connector if 
necessary. Before assembling, carefully clean the 
connector pins and the module connector etch using 
denatured alcohol. 

3. Slide the insulating strip onto the screw, align the end of the screw with the corresponding 
threaded hole in the nutplate, and tighten the screw with fingers. 

4. Insert the remaining screw and the 7/8-inch (4-40) screw through the corresponding holes 
and into the nutplate. The 7/8-inch screw is inserted through the center hole of connector 
P2. 

5. Perform steps 2 through 5, inserting the three 7/8-inch (4-40) screws on the opposite side of 
the RAM module and into stacking connector Pl. 

6. Align the Peripheral module with the Intelligence module and tighten all six (4-40) screws 
using a screwdriver. 

NOTE 
Use an adequate amount of torque on the (4-40) 
screws to ensure proper pressure of the stacking con­
nector contacts onto the module etch. 

7. Replace the two (4-40) nylon screws removed in step 6 of Paragraph 5.3.6.1. 

8. Place the right hinge bracket removed in step 4 of Paragraph 5.3.6.1 over the screw threads 
and replace the two (4-40) kepnuts. Tighten using a nutdriver. 

9. Remount the TIM group assembly as described in Paragraph 5.3.4.2. 

5.3.7 Intelligence Module 
The Intelligence module, part of the TIM group assembly, contains two removable ROMs and a 
jumper lead location used when the Cluster EIA option is installed. 

5.3.7.1 Intelligence Module Removal 

1. Remove the top cover assembly as described in Paragraph 5.3.1.1. 
2. Remove the TIM assembly as described in Paragraph 5.3.4.1. 
3. Remove the RAM module as described in Paragraph 5.3.5.1. 
4. Remove the Peripheral module as described in Paragraph 5.3.6.1. 
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5.3.7.2 ROM IC Installation - The ROM ICs used in the Intelligence module are sensitive to static 
electricity. When the ROM ICs from the module previously removed are to be used in the replacement 
module, perform the following procedures. 

1. Remove ROM 0, ROM 1 and ROM 2 by inserting a screwdriver blade into the slot at each 
end of the socket. Carefully twist the blade to separate the ICs from the mounting socket 
(see Figure 5-29). 

2. Grasp the body of the IC at the sides adjacent to the pins. 

3. Inspect the pins to ensure that they are properly aligned, parallel and at a 90° angle with the 
body of the IC (see Figure 5-25). 

4. If any pins are not parallel, straighten each pin using needlenose pliers, making contact with 
only one pin at a time. 

5. If a row of pins is not at the proper angle, gently press the pins against a desk or table top 
until all pins in the row are aligned. 

6. Locate the notch at the end of the IC body and at the end of the IC socket mounted on the 
module. 

7. With the notches positioned at the same end, carefully insert the pins into the socket slots. 
Insert the IC evenly into the socket by pressing on the top surface of the body. 

CAUTION 
If excessive resistance occurs, remove the I C and 
check the pin alignment. When properly installed, 
the body of the I C should make contact with the in­
ner edges of the socket. 

When installing new ROM ICs in the replacement module, perform the following pro­
cedure. The ROM ICs are supplied separately and are shipped with the pins inserted into 
conductive foam. 

8. Unpack the ROMs but do not remove them from the conductive foam. 

9. Gently press the conductive foam against the surface of the module. 

10. Remove the ROMs from the conductive foam by grasping the body of each IC at the sides 
adjacent to the pins. 

11. Perform steps 3 through 7. 

5.3.7.3 Jumper Lead Installation - Jumper lead WI must be removed from the module when the 
PDT-II/ 150 includes the DFTII-AB Cluster EIA option and installed if the option is not included 
(see Figure 5-29). 
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5.3.7.4 Intelligence Module Installation 

I. Replace the Peripheral module as described in Paragraph 5.3.6.4. 
2. Replace the RAM module as described in Paragraph 5.3.5.3. 
3. Replace the TIM group assembly as described in Paragraph 5.3.4.2. 
4. Replace the top cover assembly as described in Paragraph 5.3.1.2. 

5.3.8 Standard EIA Module 
The Standard EIA module is mounted on the inside of the rear panel of the disk drive 0 enclosure. To 
remove and replace the module, perform the following procedures. 

5.3.8.1 Standard EIA Module Removal 

1. Remove the rear panel assembly as described in Paragraph 5.3.3.1. 

2. From the outside of the rear panel, remove and retain the six (4-40) hex-head screws and 
associated washers used to secure the three 25-pin connectors to the rear panel (see Figure 5-
30). 

3. On the inside of the rear panel, remove and retain the (6-32) kepnut used to secure the 
module to the ground stud. 

4. Remove the module from the rear panel. 

5. Remove the ground lead, and remove and retain the 1.27 cm (0.5 in) hex-spacer on the 
ground stud. 

5.3.8.2 Standard EIA Module Replacement 

I. Place the hex-spacer and ground lead lug over the (6-32) ground stud. 

2. Place the Standard EIA module over the ground stud and allow the mode switch S I and 25-
pin connectors on the module to protrude through the slots in the rear panel. 

3. Replace the (6-32) kepnut removed in step 3 of Paragraph 5.3.8.1. Do not tighten. 

4. Replace the six washers and six (4-40) hex-head screws removed in step 2 of Paragraph 
5.3.8.1. 

5. Tighten all nuts and screws. 

6. Replace the rear panel assembly as described in Paragraph 5.3.2.2. 

5.3.9 Cluster EIA Module 
The Cluster EIA module is mounted on the inside of the rear panel assembly of the disk drive 0 
enclosure when the DFTII-AB option is installed in the PDT-II/150 unit. To remove or replace the 
module, perform the following procedures. 
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5.3.9.1 Cluster EIA Module Removal 

1. Remove the rear panel assembly as described in Paragraph 5.3.3. I. 

2. From the outside of the rear panel, remove and retain the six (4-40) hex-head screws and 
associated washers used to secure the three 25-pin connectors to the rear panel. (See Figure 
5-30.) 

3. On the inside of the rear panel, remove and retain the (6-32) kepnut used to secure the 
module to the ground stud. 

4. Remove the module from the rear panel. 

5. Remove and retain the 1.27 cm (0.5 in) hex-spacer on the ground stud. 

5.3.9.2 Cluster EIA Module Replacement - If the mounting of the Cluster EIA module is part of the 
DFTII--AB option installation, refer to the PDT-i} / }50 User Guide (Document No. EK-PTI50-UG) 
for option installation information. 

I. Place the hex-spacer over the (6-32) ground stud (see Figure 5-30). 

2. Place the Cluster EIA module over the ground stud and allow the 25-pin connectors on the 
module to protrude through the slots in the rear panel. 

3. Replace the (6-32) kepnut removed in step 3 of Paragraph 5.3.9.1. Do not tighten. 

4. Replace the six washers and six (4-40) hex-head screws removed in step 2 of Paragraph 
5.3.9.1. 

5. Tighten the (6-32) kepnut and hex-head screws. 

6. Replace the rear panel assembly as described in Paragraph 5.3.2.2. 

5.3.10 Disk Controller Module 
The Disk Controller module is mounted on the top surface of the disk drive 0 enclosure, and directly 
beneath the TIM assembly. To remove or replace the module, perform the following procedures. 

5.3.10.1 Disk Controller Module Removal 

I. Remove the top cover assembly as described in Paragraph 5.3.1.1. 

2. Release the left and right hinge brackets by pulling up on the nylon latches (see Figure 5-20). 

3. Raise the TIM group assembly to the vertical position (see Figure 5-22). 

4. Slide the RFI shield slot away from flat cable Gland open the shield to the position shown. 

5. Disconnect the G 1 flat cable connector P2 from connector J 1 on the Disk Controller mod­
ule. 

NOTE 
Insert a screwdriver tip into the slot at each end of 
the connector and gently twist the blade to separate 
the plug from the connector. 
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6. Disconnect the power supply cable connector PI from connectors PC 1 through PC4 on the 
Disk Controller module. 

7. Disconnect disk drive 0 cable connectors P3 through P7 from module connectors DOP3 
through DOP7 (see Figure 5-31). 

8. In a dual disk drive unit, disconnect disk drive 1 cable connectors P3 through P7 from 
module connectors 01 P3 through 01 P7. 

9. Release the Disk Controller module, carefully compressing the tabs on the nylon standoffs 
used to secure the module to the top of the disk drive 0 enclosure. When the tabs are 
compressed, raise the module to release it from the standoff. 

10. After the module is released from the standoffs, carefully route connectors P3 and P4 (if 
included) through the slot in the module and remove the module. 

5.3.10.2 Disk Controller ROM IC Installation - The Disk Controller module contains a ROM IC that 
is removable and can be inserted into the socket of the replacement module. The ROM IC is sensitive 
to static electricity and must be handled with care. To remove and replace the ROM Ie, perform the 
following procedures. 

1. Remove the ROM IC by inserting a screwdriver blade into the slot at each end of the socket 
and carefully twist the blade to separate the IC from the mounting socket (see Figure 5-32). 

2. Grasp the body of the IC at the sides adjacent to the pins. 

3. Inspect the pins to ensure that they are properly aligned, parallel and at a 90° angle with the 
body of the IC (see Figure 5-25). 

4. If any pins are not parallel, straighten each pin using needlenose pliers, making contact with 
only one pin at a time. 

5.. If a row of pins is not at the proper angle, gently press the pins against a desk or table top 
until all pins in the row are aligned. 

6. Locate the notch at the end of the IC body and at the end of the IC socket mounted on the 
module. . 

7. With the notches positioned at the same end, carefully insert the pins into the socket slots. 

Insert the IC evenly into the socket by pressing on the top surface of the body. 

CAUTION 
If excessive resistance occurs, remove· the I C and 
check the pin alignment again. 

When properly installed, the body of the IC should make contact with the inner edges of the 
socket. 

When installing a new ROM IC in the replacement module, perform the following pro­
cedure. The ROM IC is supplied separately and shipped with the pins inserted into con­
ductive foam. 
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8. Unpack the ROMs but do not remove them from the conductive foam. 

9. Gently press the conductive foam against the surface of the module. 

10. Remove the ROMs from the conductive foam by grasping the body of each IC at the sides 
adjacent to the pins. 

11. Perform steps 3 through 7. 

5.3.10.3 Disk Controller Module Replacement 

1. Place the Disk Controller module over the disk drive 0 enclosure with the slot in the module 
positioned over the cable routing hole. (See Figure 5-31.) 

2. Route connectors P3 and P4 from disk drive 1 (if included) through the slot in the module. 

3. Position the module so that the mounting holes in the module are located directly over the 
nylon standoffs mounted on the top surface of the disk drive 0 enclosure. 

4. Press the module so that each nylon standoff protrudes through the mounting holes, and the 
compression tabs of the standoffs securely hold the module. 

5. Connect P3 through P7 removed in step 8 of Paragraph 5.3.10.1. 

6. Connect P3 through P7 removed in step 7 of Paragraph 5.3.10.1. 

7. Connect PI removed in step 6 of Paragraph 5.3.10.1. 

8. Connect the G 1 flat cable connection P2 removed in step 5 of Paragraph 5.3.10.1. 

9. Fold the RFI shield down over the Disk Controller module and carefully slide the cable into 
the slot of the shield. 

NOTE 
The G 1 cable should be routed toward the front of 
the unit so that the fold in the cable will be close to 
the POWER indicator of the Peripheral module 
when the TIM assembly is latched. 

10. Lower the front of the TIM group assembly to the normal position and press the nylon 
latches perviously released in step 2 of Paragraph 5.3.10.1. 

11. Replace the top cover assembly as described in Paragraph 5.3.1.2. 

5.3.11 Power Supply Assembly 
The power supply assembly is located on the left side of the disk drive 0 enclosure. To remove and 
replace the power supply assembly and power supply module, perform the following procedures. 
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5.3.11.1 Power Supply Assembly Removal 

1. Remove the top cover as described in Paragraph 5.3.1.1. 

2. Pull up on the nylon latch in the left and right hinge brackets to release the TIM assembly 
(see Figure 5-20). 

3. Raise the TIM assembly to the vertical position (see Figure 5-22). 

4. Slide the RFI shield slot away from flat cable Gland open the shield to the position shown. 

5. Disconnect the power supply cable connector P3 from connectors J6, J7, and J8 on the 
Intelligence module. 

6. Disconnect the power supply cable connector PI from connectors PC 1 through PC4 of the 
Disk Controller module. 

7. Route the power supply cable connectors PI and P3 down through the slot in the top of the 
disk drive 0 enclosure at the rear. 

8. Remove the rear panel assembly of the disk drive 0 enclosure as described in Paragraph 
5.3.2.1. 

9. Remove the (8-32) screw that secures the ground lead to the power supply assembly (see 
Figure 5-33). 

10. Release the power supply assembly by removing the (8-32) screw that holds the slide plate to 
the center support of the disk drive 0 enclosure. 

11. Pull the power supply assembly toward the rear of the unit and remove. 

5.3.11.2 Power Supply Module Installation 
The power supply module of the power supply assembly is removable and can be replaced when 
required. To remove and replace the module perform the following procedures. 

1. Disconnect connector P2 from J2 of the power supply module and remove the cable assem­
bly. 

2. Disconnect connector PI from J 1 (see Figure 5-34). 

3. Remove and retain the four (6-32) screws, metal washers, and nylon washers used to secure 
the power supply module to the slide plate. 

4. Remove and retain the ground (6-32) screw and metal washer. 

5. Remove the power supply module. 
To replace the module, perform the removal procedures in the reverse order. 
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5.3.11.3 Power Supply Assembly Installation 

1. Slide the power supply assembly into the slots provided in the disk drive 0 enclosure. (See 
Figure 5-33.) 

2. Feed the dc power supply cable connectors PI and P3 up through the slot in the top of the 
disk drive 0 enclosure and insert them into the connectors as described in steps 5 and 6 of 
Parargraph 5.3.11.1. 

3. Replace the (8-32) screw removed in step 10 of Paragraph 5.3.11.1. 

4. Replace the (8-32) screw removed in step 9 of Paragraph 5.3.11.1. 

5. Replace the rear panel assembly of disk drive 0 as described in Paragraph 5.3.2.2. 

6. Lower the front of the TIM group assembly to the normal position and press the nylon 
latches previously released in step 2 of Paragraph 5.3.11.1. 

7. Replace the top cover assembly as described in Paragraph 5.3.1.2. 

5.3.12 Disk Drive 0 Assembly 
The disk drive 0 assembly is mounted on the right side of the disk drive 0 enclosure and is removed 
from the front of the unit. To remove or replace the assembly, perform the following procedures. 

5.3.12.1 Disk Drive 0 Assembly Removal 

1. Remove the top cover assembly as described in Paragraph 5.3.1.1. 

2. Remove the rear panel assembly of the disk drive 0 enclosure as described in Paragraph 
5.3.2.1. 

3. Remove the rear panel of the disk drive 1 enclosure as described in Paragraph 5.3.3.1. 

4. Remove the Disk Controller module as described in Paragraph 5.3.10.1. 

5. Route the disk drive 1 cable connectors P3 and P4 down through the hole in the top of the 
disk drive 0 enclosure and the disk drive 1 enclosure. (See Figure 5-31.) 

NOTE 
These two cables are routed through the disk drive 0 
chassis and must be removed. 

6. Disconnect the ground lead that attaches to the rear of disk drive 0 by removing the (6-32) 
screw. (See Figure 5-35.) 

7. Disconnect the ac power cable to disk drive 0 by separating connector J 1 from Pl. 

8. Remove and retain the six (6-32) screws, lockwashers and flat washers used to secure the 
disk drive 0 assembly to the top of the enclosure. (See Figure 5-36.) 

9. Check to ensure all disk drive 0 cables are free, and carefully slide the drive assembly and 
front bezel forward and clear of the enclosure. 
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10. Remove and retain the two metal clips used to secure the top of the bezel to the disk drive 0 
assembly. (See Figure 5-37.) 

11. Remove and retain the two (6-32) screws, metal washers and kepnuts used to secure the 
bottom of the disk drive 0 bezel to the disk drive 0 assembly, and remove the bezel. 
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Figure 5-37 Front Bezel, Removal and Replacement 
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5.3.12.2 Disk Drive 0 Assembly Replacement 

1. Mount the bezel to the disk drive 0 assembly using the metal clips and hardware removed in 
steps 10 and 11 of Paragraph 5.3.12.1. 

2. Insert the rear of the disk drive 0 assembly into the enclosure until the six tapped holes in the 
top edges of the drive chassis are properly aligned with the holes in the enclosure. 

3. Replace the mounting hardware removed in step 8 of Paragraph 5.3.12.1. 

NOTE 
From the rear of the enclosure, hold the disk drive 0 
assembly against the top surface of the enclosure be­
fore inserting hardware. 

4. Connect J 1 to PIon the ac power cable removed in step 7 of Paragraph 5.3.12.1. 

5. Route the disk drive 1 cable connectors through the hole in the top of the disk drive 
enclosure, through the chassis of the disk 0 drive assembly and through the hole in the top of 
the disk drive 0 enclosure. (See Figure 5-31.) 

6. Connect the ground lead removed in step 6 of Paragraph 5.3.12.1. 

7. Replace the Disk Controller module as described in Paragraph 5.3.10.2. 

8. Replace the rear panel of the disk drive I enclosure as described in Paragraph 5.3.3.2. 

9. Replace the rear panel assembly of the drive 0 enclosure as described in Paragraph 5.3.2.2. 

10. Replace the top cover assembly as described in Paragraph 5.3.1.2. 

5.3.13 Disk Drive 1 Assembly 
The disk drive 1 assembly is mounted on the right side of the disk drive 1 enclosure and is removed 
from the front of the unit. To remove or replace the assembly, perform the following procedures. 

5.3.13.1 Disk Drive 1 Assembly Removal 

I. Remove the top cover assembly as described in Paragraph 5.3.1.1. 

2. Remove the rear panel assembly of the disk drive 0 housing as described in Paragraph 
5.3.2.1. . 

3. Remove the rear panel of the drive I housing as described in Paragraph 5.3.3.1. 

4. Release the left and right hinge brackets of the TIM assembly by pulling up on the nylon 
latches. (See Figure 5-20.) 

5. Raise the TIM assembly to the vertical position. (See Figure 5-22.) 

6. Slide the RFI shield slot away from the G I cable assembly and open the shield to the 
position shown. 
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7. Disconnect the disk drive 1 cable connectors P3 and P4 from the Disk Controller module 
connectors D 1 P3 and D 1 P4. (See Figure 5-31.) 

8. Release the Disk Controller module from the top of the disk drive 0 enclosure by carefully 
compressing the nylon standoff tabs while gently lifting the module. 

9. Route the P3 and P4 cable connectors down through the slot in the module, through the 
hole in disk drive 0 enclosure, through the disk drive 0 chassis, and through the hole in the 
disk drive 1 enclosure. 

10. Disconnect the disk drive 0 cable connectors P5, P6, and P7 from the cable extender module 
located below an access slot at the rear of the drive I enclosure. 

11. Disconnect the ac power cable to disk drive 1 by separating connector J2 from PI. (See 
Figure 5-35.) 

12. Disconnect the ground lead attached to the disk drive 0 chassis by removing and retaining 
the (6-32) screw. 

13. Using a long shank screwdriver, remove and retain the two (8-32) disk enclosure screws and 
washers located toward the rear and at each side of the disk drive 0 enclosure. (See Figure 5-
36.) 

14. Slide the disk drive 0 enclosure forward approximately 1.27 cm (0.5 in) and carefully lift the 
disk drive 0 enclosure to separate it from the slotted tabs in the disk drive I enclosure. 

15. Remove and retain the six (6-32) screws, lockwashers, and flat washers used to secure the 
disk drive 1 assembly to the top of the disk drive I enclosure. 

16. Check to ensure that all disk drive 1 cables are clear, then carefully slide the disk drive 1 
assembly and bezel toward the front of the enclosure and remove. 

17. Remove and retain the two metal clips used to secure the top edge of the bezel to the front of 
the disk drive 1 chassis. (See Figure 5-37.) 

18. Remove and retain the two (6-32) screws, metal washers, and kepnuts used to secure the 
bottom edge of the bezel to the front of the disk drive I chassis. 

5.3.13.2 Disk Drive 1 Assembly Replacement 

1. Mount the bezel to the disk drive 1 assembly using the metal clips and hardware removed in 
steps 17 and 18 of Paragraph 5.3.13.1. 

2. Insert the rear of drive 1 into the enclosure until the six tapped holes in the top edges of the 
disk drive 1 chassis are properly aligned with the hole in the enclosure. 

3. Replace the mounting hardware removed in step 15 of Paragraph 5.3.13.1. Ensure that all 
cables are properly routed and free from obstructions. 

NOTE 
From the rear of the enclosure, hold the disk drive 1 
chassis against the top surface of the enclosure be­
fore inserting the hardware. 
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4. Position the disk drive 0 enclosure over the drive I enclosure so that the tabs in the disk drive 
I enclosure are inserted through the slots in the disk drive 0 enclosure. (See Figure 5-36.) 

5. Slide the disk drive 0 enclosure toward the rear of the disk drive I enclosure until the tabs 
engage and the enclosures are properly aligned. 

6. Replace the hardware removed in step 13 of Paragraph 5.3.13.1. 

7. Route the disk drive I cable connectors P3 and P4 through the hole in the disk drive 
enclosure, through the disk drive 0 chassis, through the hole in the disk drive 0 enclosure and 
through the slot in the Disk Controller module. (See Figure 5-31.) 

8. Press the Disk Controller module down over each standoff until all tabs on the standoffs are 
firmly engaged. 

9. Connect cable connectors P3 and P4 removed in step 7 of Paragraph 5.3.13.1. 

10. Connect cable connectors P5, P6 and P7 removed in step 10 of Paragraph 5.3.13.1. 

II. Connect J2 to Pion the ac power cable removed in step II of Paragraph 5.3.13.1. 

12. Connect the ground lead removed in step 12 of Paragraph 5.3.13.1. 

13. Replace the rear panel of the disk drive I enclosure as described in Paragraph 5.3.3.2. 

14. Check to ensure that all signal cables are routed away from the ac power cables and replace 
the rear panel assembly of the disk drive 0 enclosure as described in Paragraph 5.3.2.2. 

15. Replace the top cover assembly as described in Paragraph 5.3.1.2. 

5.4 MODULE AND ASSEMBLY COMPONENT LOCATIONS AND SIGNALS 
This paragraph contains the component location diagrams of the logic modules contained in the PDT-
11/150 unit. The module diagrams are sectioned into areas to facilitate the location of functions. Also 
included for each module are tables that describe the signals to the module connectors. 

5.4.1 Removable Module ICs 
Some of the ICs on the modules are installed in sockets and can be removed and replaced when 
suspected to be the cause of a failure. Table 5-8 lists the removable ICs and provides the DIG IT AL 
replacement part number or the manufacturer's designations. 

5.4.2 Intelligence Module, Functional Layout and Signals 
Figure 5-38 shows the IC locations and functional areas on the Intelligence module, and Tables 5-9 
through 5-13 list and define the interfacing signals on the etch connectors and cable connector. Refer 
to Figure 5-14 for the connector pin locations. 

5.4.3 RAM Module, Functional Layout and Signals 
Figure 5-39 shows the IC locations and functional areas on the RAM module. The module shown is 
the MST-AB (16K) or MST-AD (60K), each of which contains 32 RAM ICs. Tables 5-14 and 5-15 list 
and define the interfacing signals on the etch connectors. Refer to Figure 5-15 for the connector pin 
locations. 
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5.4.4 Peripheral Module, Functional Layout and Signals 
Figure 5-40 shows the IC locations and functional areas on the Peripheral module, and Tables 5-16 
through 5-19 list and define the interfacing signals on the etch and cable connectors. The module 
shown contains the three USARTs for the Cluster EIA option 0 FT II-AB. Refer to Figure 5-16 for the 
location of the etch and cable connector pins. 

5.4.5 Standard EIA Module, Functional Layout and Signals 
Figure 5-41 shows the IC locations and functional areas on the Standard EIA module. Table 5-20 lists 
and defines the signals on connector 14. Refer to Table 4-12 for the device signals on the 25-pin EIA 
connectors. Refer to Figure 5-17 for the connector pin locations of J4, and Figure 2-3 for the 25-pin 
device connectors. 

5.4.6 Cluster EIA Module, Functional Layout and Signals 
Figure 5-42 shows the IC locations and functional areas on the Cluster EIA module. Table 5-21 lists 
and defines the signals on connector J4. Refer to Table 4-13 for the 25-pin device connector signals. 
Refer to Figure 5-17 for the connector pin locations of J4, and Figure 2-3 for the 25-pin device cable 
connectors. 

5.4.7 Disk Controller Module, Functional Layout and Signals 
Figure 5-43 shows the IC locations and functional areas on the Disk Controller module, revision K, 
and Figure 5-44 shows the IC locations and functional areas on the revision L module. Table 5-22 lists 
and defines the signals on connector J 1. Refer to Figure 5-15 for the J I connector pin locations. 

5.4.8 Power Supply Module, Component Layout 
Figure 5-45 shows the component layout of the H7833 power supply module. Refer to "'DC Power, 
Distribution" below Paragraph 5.2.3 for the input ac voltage to the module and the output dc voltages. 
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Table 5-8 Removable Module I Cs 

Module Location Description DEC Part No. 

Intelligence 

I/O Micro- EIO ROM2 23-039E2 
processor E25 RaMI 23-042E2 

EI6 ROMIO 23-043E2 
EI2 8085* 21-14963-00 
EI8 8155* 21-14964-00 

LSI-II Micro- E61 Data 21-1549-01 
processor E62 Control 23-002C4-00 

E63 Microm 0 23-00 I B5-00 
E64 Microm I 23-002B5-00 

RAM 

low byte E7 RaMO 23-032F3 
high byte El9 RaMI 23-033F3 

Peripheral 

Terminal No I E2 
Terminal No 2 E6 2651 USAR T** 21-15103 
Terminal No 3 EIO 

Disk Controller 

Disk 
Controller El6 (EI7) FD1771-1 21-15105 

Control 8085* 21-14963-00 
Microprocessor E21 (E22) 

ROM E30 8316E* 23-040E2-00 

Note: Locations in parentheses are for the revision L module. 

* Intel type 
** Signetics type 
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Pin Signal 

1 
2 
3 FDIN (1) H 
4 WWBH 
5 MRPLY H 
6 
7 
8 
9 
10 
11 
12 ADR 11 H 
13 
14 
15 ADRI0H 
16 ADR09 H 
17 ADROOH 
18 
19 
20 DOUT (0) H 

21 
22 REF (0) H 
23 
24 
25 
26 
27 ADR 03 H 
28 ADR02H 
29 ADROI H 
30 ADR04H 
31 ADR03H 
32 ADR06H 
33 ADR08 H 
34 ADR07H 
35 
36 
37 
38 
39 
40 

Table 5 .. 9 Intelligence Module J 1 Connector Signals 

Description 

Not used. 
Not used. 
A reply to LSI-II when a fast-data-in cycle is requested. 
Specifies a write byte to RAM memory. 
Generated by the RAM module in reply to a valid RAM address. 
-5 V 
-5 V 
-5 V 
-5 V 
-5 V 
Not used. 
See pins 27-34. 
Not used. 
Not used. 
See pins 27-34. 
See pins 27-34. 
See pins 27-34. 
Not used. 
Not used. 
Indicates to the RAM module that a write operation is in process and 
data is available. 
Not used. 
Indicates to the RAM module that the refresh cycle is in process. 
+5V 
+5V 
+5V 
+5V 
... 

>- Latched address information to RAM modules. 

.. 
Not used. 
+12 V 
+12 V 
+12 V 
+12 V 
+12V 
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Pin Signal 

1 WSYNC L 
2 
3 ADR15H 
4 ADR 14 H 
5 ADR 13 H 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 WDIN L 
21 
22 ADR 12 H 
23 
24 
25 BWDAL 00 H 
26 BWDAL 01 H 
27 BWDAL 02 H 
28 BWDAL 03 H 
29 WDAL 04 H 
30 WDAL 05 H 
31 WDAL 06 H 
32 WDAL 07 H 
33 WDAL 08 H 
34 WDAL 09 H 
35 WDAL 10 H 
36 WDAL 11 H 
37 WDAL 12 H 
38 WDAL 13 H 
39 WDAL 14 H 
40 WDAL 15 H 

Table 5-10 Intelligence Module J2 Connector Signals 

Description 

Indicates to the RAM module that the address is available. 
Not used. 
See pins 27-34, Table 5-9. 
See pins 27-34, Table 5-9. 
See pins 27-34, Table 5-9. 
Not used. 
Not used. 
Not used. 
Not used. 
Not used. 
Logic ground. 
Logic ground. 
Logic ground. 
Logic ground. 
Logic ground. 
Not used. 
Not used. 
Not used. 
Not used. 
Indicates to the RAM module that the LSI-II is ready to accept data. 
Not used. 
See pins 27-34, Table 5-9. 
Not used. 
Not used. 
Additionally buffered address and data information to the RAM module. 
Additionally buffered address and data information to the RAM module. 
Additionally buffered address and data information to the RAM module. 
Additionally buffered address and data information to the RAM module. 
... 

>- Buffered address and data information to the RAM module. 
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Pin 

2 

3 

4 

S 

6 

7 

8 

9 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

22 

23 

24 

Table 5-11 Intelligence Module J3 Connector Signals 

Signal 

PB6 

PB2 

PB3 

PB4 

PBS 

BLANK 1 H 

HDBAD 0 H 

HDBAD 1 H 

TIM FD SEL L 

A 10 H 

Description 

The modem ring signal from the Peripheral module. 

The modem secondary carrier-detect signal. 

The modem data-set-ready signal from the Peripheral module. 

The modem carrier-detect signal from the Peripheral module. 

The modem primary clear-to-send signal from the Peripheral module. 

Not used. 

Selects transfer director of the data bus. 

Not used. 

Not used. 

Not used. 

Not used. 

Not used. 

Logic ground. 

Logic ground. 

Logic ground. 

Logic ground. 

+SV 

+SV 

+S V 

+S V 

See pins 27-32. 

See pins 27-32. 

Selects transfer director of the data bus. 

Address bits used to select the USAR T register on the Peripheral module. 
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Pin 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Table 5-11 Intelligence Module J3 Connector Signals (Cont.) 

Signal 

A8H 

A9H 

HDBAD7 H 

HDBAD6 H 

HDBAD5 H 

HDBAD4 H 

HDBAD3 H 

HDBAD2 H 

PDA H 

PTBMT H 

CDAH 

HALTH 

TDA H 

IF CLR L 

Description 

Address bits used to select the USART register on the Peripheral module. 

Address bits used to select the USART register on the Peripheral module. 

Bidirectional data bus between the Peripheral module and Intelligence 
module. 

Bidirectional data bus between the Peripheral module and Intelligence 
module. 

Bidirectional data bus between the Peripheral module and Intelligence 
module. 

Bidirectional data bus between the Peripheral module and Intelligence 
module. 

Bidirectional data bus between the Peripheral module and Intelligence 
module. 

Bidirectional data bus between the Peripheral module and Intelligence 
module. 

Not used. 

Not used. 

Indicates the status of the receiver data holding register of the printer 
USART. 

Indicates the status of the transmit dat.a holding register of the printer 
USART. 

Indicates the status of the receiver data holding register of the modem 
USART. 

Console data-terminal-ready signal. 

Indicates the status of the receiver holding register of the console USART. 

Controls the RUN indicator on the Peripheral module. 
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Pin 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

Signal 

FPRESET L 

REF EN L 

LTC EN L 

I/0 10 L 

BTEST L 

TSDATIH 

UART CLK 

BRCLK 

Table 5-12 Intelligence Module J4 Connector Signals 

Description 

Reset signal from the SI mode switch on the Standard EIA module. 

RAM refresh signal from function switch S 1-3 on the Peripheral module. 

-5 V 

-5 V 

-5 V 

Line time clock enable signal from function switch S 1-2 on the Peripheral 
module. 

Not used. 

+12 V 

+12 V 

+12 V 

Indicates the self-test status of mode switch S I through function switch 
S 1-4 on the Peripheral module. 

Not used. 

Not used. 

Not used. 

Not used. 

Not used. 

Not used. 

19.8K Hz square wave signal to the W2 jumper on the Peripheral module. 

Not used. 

Not used. 

Not used. 

Not used. 

5.0688 MHz square wave to USARTs on the Peripheral module. 
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Pin 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Signal 

IN IT H 

1/03 L 

1/04 L 

1/02 L 

WRL 

RD L 

I/0 13 L 

I/0 14 L 

I/0 12 L 

CTBMT H 

TTBMT H 

Table 5-12 Intelligence Module J4 Connector Signals (Cont.) 

Description 

Reset signal to the Peripheral module when ac power is applied or a reset 
is selected on the mode switch. 

Not used. 

Not used. 

Not used. 

Not used. 

Not used. 

Enables the modem USART on the Peripheral module. 

Enables the printer USART on the Peripheral module. 

Enables the console USART on the Peripheral module. 

Write signal from the 8085 I/0 microprocessor. 

Read signal from the 8085 I/0 microprocessor. 

Enables terminal no. 1 USART on the Peripheral module. 

Enables terminal no. 3 USART on the Peripheral module. 

Enables terminal no. 2 USART on the Peripheral module. 

Not used. 

Transmit data holding register of the modem USART. 

Indicates the status of the transmit data holding register of the console 
USART. 
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Pin 

2 

3 

4 

5 

6 

7 

8 

9 

Signal 

TIM GO H 

HD BAD3 H 

HD BAD5 H 

HD BAD7 H 

HD BADI H 

UB RD L 

UBWRL 

DONEH 

Table 5-13 Intelligence Module J 5 Connector Signals 

Description 

Interrupt request to the 8085 controller microprocessor. 

Bidirectional data bus between the Disk Controller module and the In­
telligence module. 

Bidirectional data bus between the Disk Controller module and the In­
telligence module. 

Bidirectional data bus between the Disk Controller module and the In­
telligence module. 

Bidirectional data bus between the Disk Controller module and the In­
telligence module. 

Read command from the 8085 I/O microprocessor. 

Write command from the 8085 I/0 microprocessor. 

Halt condition of the 8085 controller microprocessor. 

Logic ground. 

10 TIM FD SEL L Memory select input from the Intelligence module. 

11 HD BAD ° H See pins 2-5. 

12 HD BAD 2 H See pins 2-5. 

13 HD BAD 6 H See pins 2-5. 

14 HD BAD 4 L See pins 2-5. 

15 TIM ALE H Address latch from the 8085 I/0 microprocessor. 

16 BTEST L Indicates the self-test status of mode switch S 1 through function switch 
SI-4. 
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Pin Signal 

2 

3 FDIN(l)H 

4 WWBH 

5 MRPLY H 

6 

7 

8 

9 

10 

11 

12 ADRIIH 

13 

14 

15 ADRIOH 

16 ADR 09 H 

17 ADR 00 H 

18 

19 

20 DOUT (0) H 

Table 5-14 RAM Module Jl Connector Signals 

Description 

Not used. 

Not used. 

Provides a reply to the LSI-II when a fast-data-in cycle is requested. 

Specifies a word or byte to RAM memory. 

Generated by the RAM module in reply to a valid RAM address. 

-5 V 

-5 V 

-5 V 

-5 V 

-5 V 

-5 V 

See pins 27-34. 

Not used. 

Not used. 

See pins 27-34. 

See pins 27-34. 

See pins 27-34. 

Not used. 

Not used. 

Indicates to the RAM module that a write operation is in process and data 
is available. 
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Table 5-14 RAM Module Jl Connector Signals (Cont.) 

Pin Signal Description 

21 Not used. 

22 REF (0) H Indicates to the RAM module that the refresh cycle is in process. 

23 +5V 

24 +5V 

25 +5V 

16 +5 V 
.. 

27 ADR 03 H 

28 ADR 02 H 

29 ADROIH 

30 ADR 04 H 
~ Latched address information to the RAM module. 

31 ADR 03 H 

32 ADR 06 H 

33 ADR 06 H 

34 ADR 07 H .. 
35 Not used. 

36 +12 V 

37 +12 V 

38 +12 V 

39 +12 V 

40 +12 V 
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Pin Signal 

1 WSYNC L 
2 
3 ADR15H 
4 ADR 14 H 
5 ADR13H 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 WDIN L 
21 
22 ADR 12 H 
23 
24 
25 BWDAL 00 H 
26 BWDAL 01 H 
27 BWDAL 02 H 
28 BWDAL 03 H 
29 WDAL 04 H 
30 WDAL 05 H 
31 WDAL 06 H 
32 WDAL 07 H 
33 WDAL 08 H 
34 WDAL 09 H 
35 WDAL 10 H 
36 WDAL 11 H 
37 WDAL 12 H 
38 WDAL 13 H 
39 WDAL 14 H 
40 WDAL 154 H 

Table 5-15 RAM Module J2 Connector Signals 

Description 

Indicates to RAM the module that an address is available. 
Not used. 
See pins 27-34, Table 5-14. 
See pins 27-34, Table 5-14. 
See pins 27-34, Table 5-14. 
Not used. 
Not used. 
Not used. 
Not used. 
Not used. 
Logic ground. 
Logic ground. 
Logic ground. 
Logic ground. 
Logic ground. 
Not used. 
Not used. 
Not used. 
Not used. 
Indicates to the RAM module that the LSI-II is ready to accept data. 
Not used. 
See pins 27-34, Table 5-14. 
Not used. 
Not used. 
Additionally buffered address and data information to the RAM module. 
Additionally buffered address and data information to the RAM module. 
Additionally buffered address and data information to the RAM module. 
Additionally buffered address and data information to the RAM module. .. 

~ Buffered address and data information to the RAM module. 
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Pin 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Signal 

PB6 

PB2 

PB3 

PB4 

PB5 

BLANK 1 H 

Table 5-16 Peripheral Module Jl Connector Signals 

Description 

The modem ring signal from the Peripheral module. 

The modem secondary carrier-detect signal from the Peripheral module. 

The modem data-set-ready signal from the Peripheral module. 

The modem carrier-detect signal from the Peripheral module. 

The modem primary clear-to-send from the Peripheral module. 

Not used. 

Selects transfer director of the data bus. 

Not used. 

Not used. 

Not used. 

Not used. 

Not used. 

Logic ground. 

Logic ground. 

Logic ground. 

Logic ground. 

+5 V 

+5 V 

+5 V 

+5 V 

21 HDBAD 0 H See pins 27-32. 

22 HDBAD 1 H See pins 27-32. 

23 TIM FD SEL L Selects transfer director of the data bus. 

24 A 10 H Address bits used to select the USART register on the Peripheral module. 

25 A 8 H Address bits used to select the USART register on the Peripheral module. 
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Pin 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Table 5-16 Peripheral Module Jl Connector Signals (Cont.) 

Signal 

A9H 

HDBAD 7 H 

HDBAD 6 H 

HDBAD 5 H 

HDBAD 4 H 

HDBAD 3 H 

HDBAD 2 H 

PDAH 

PTBMT H 

CDAH 

HALTH 

TDAH 

IFCLR L 

Description 

Address bits used to select the USART register on the Peripheral module. 

Bidirectional data bus between the Peripheral module and Intelligence 
module. 

Bidirectional data bus between the Peripheral module and Intelligence 
module. 

Bidirectional data bus between the Peripheral module and Intelligence 
module. 

Bidirectional data bus between the Peripheral module and Intelligence 
module. 

Bidirectional data bus between the Peripheral module and Intelligence 
module. 

Bidirectional data bus between the Peripheral module and Intelligence 
module. 

Not used. 

Not used. 

Indicates the status of the receiver data holding register of the printer 
USART. 

Indicates the status of the transmit data holding register of the printer 
USART. 

Indicates the status of the receiver data holding register of the modem 
USART. 

Console data-terminal-ready signal. 

Indicates the status of the receiver holding register of the console USAR T. ' 

Control-the RUN indicator on the Peripheral module. 
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Pin 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

Signal 

FPRESET L 

REF EN L 

LT CEN L 

I/0 10 L 

BTEST 6 

TSTDATI H 

UART CLK 

Table 5-17 Peripheral Module J2 Connector Signals 

Description 

Reset signal from the S 1 mode switch on the Standard EIA module. 

RAM refresh signal from function switch S 1-3 on the Peripheral module. 

-5 V 

-5 V 

-5 V 

Line time clock enable signal from function switch S 1-2 on the Peripheral 
module. 

Not used. 

+12 V 

+12 V 

+12 V 

Indicates the self-test status of mode switch S 1 through function switch 
SI-4. 

Not used. 

Not used. 

Not used. 

Not used. 

Not used. 

Not used. 

19.8 KHz square wave signal to the W2 jumper on the Peripheral module. 

Not used. 
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Table 5-17 Peripheral Module J2 Connector Signals (Cont.) 

Pin Signal Description 

20 Not used. 

21 Not used. 

22 Not used. 

23 BRCLK 5.06 MHz square wave to the USARTs on the Peripheral module. 

24 INIT H Reset signal to the Peripheral module when ac power is applied or a reset 
is selected on the mode switch. 

25 Not used. 

26 Not used. 

27 Not used. 

28 Not used. 

29 Not used. 

30 1/03 L Enables the modem USART on the Peripheral module. 

31 1/04 L Enables the printer USART on the Peripheral module. 

32 1/02 L Enables the console USART on the Peripheral module. 

33 WRL Write signal from the 8085 I/0 microprocessor. 

34 RD L Read signal from the 8085 I/0 microprocessor. 

35 I/O 13 L Enables terminal no. 1 USAR T on the Peripheral module. 

36 I/0 14 L Enables terminal no. 3 USART on the Peripheral module. 

37 I/O 12 L Enables terminal no. 2 USART on the Peripheral module. 

38 Not used. 

39 CTBMT H Transmit data holding register of the modem USART. 

40 TTBMT H Indicates the status of the transmit data holding register of the console 
USART. 
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Pin 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

Signal 

TlSDATO 
TIDTR 
TlSDATI 

T2SDATO 
T2DTR 
T25DATI 

T2SDATO 

T2SDATI 

T3DTR 

Table 5-18 Peripheral Module J3 Connector Signals 

Description 

Serial data output to terminal no. 1 from the terminal no. 1 USART. 
Status input of clear-to-send from terminal no. 1. 
Serial data input to the terminal no. 1 USART from terminal no. 1. 
Not used. 
Serial data output to terminal no. 2 from the terminal no. 2 USART. 
Status input of clear-to-send from terminal no. 2. 
Serial data input to the terminal no. 2 USART from terminal no. 2. 
Not used. 
Serial data output to terminal no. 3 from the terminal no. 3 USART. 
Not used. 
Serial data input to the terminal no. 3 USART from terminal no. 3. 
Not used. 
Not used. 
Not used. 
Not used. 
Not used. 
Not used. 
Logic ground. 
Not used. 
+12 V 
Not used. 
-5 V 
Status input of clear-to-send from terminal no. 3. 
+5 V 
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Pin 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

Table 5-19 Peripheral Module J4 Connector Signals 

Signal 

TSDATO 
TODTR 
TSDATI 
CDTR 
LPSDATO 
LPSDTR 
LPSDATI 
CRTS 
CSDATO 
TRTS 
CSDATI 

PB2 
PB3 
PB4 
PB5 
PB6 
TESTL 
CSYNC CLK T 

CSYNC CLK R 

FPRESET L 
UART CLK 

Description 

Serial data output from the console USART. 
Indicates the status of the clear-to-send from the console terminal. 
Serial data input to the console USART from the console terminal. 
Output indicating USAR T ready status. 
Serial data output from the printer USART. 
Input from the printer indicating the terminal is ready. 
Serial data input from the printer terminal. 
Request-to-send output from the modem USART. 
Serial data output from the modem USART. 
Request-to-send output from the console USART. 
Serial data input to the modem USART. 
Logic ground. 
Secondary carrier-detect signal from the modem. 
Data-set-ready signal from the modem. 
Carrier-detect signal from the modem. 
Primary clear-to-send signal from the modem. 
Ring signal from the modem. 
Self-test signal from the mode switch S 1 . 
Input from the modem for synchronous transmit communication. 
+12 V 
Input from the modem for synchronous receive communications. 
-5 V 
Reset signal from the SI mode switch on the Standard EIA module. 
19.8K Hz through jumper WI or +5 V through jumper W2 to the Stand­
ard EIA module. 
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Pin 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1'1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

Table 5-20 Standard EIA Module J4 Connector Signals 

Signal 

TSDATO 
TODTR 
TSDATI 
CDTR 
LPSDATO 
LPSDTR 
LPSDATI 
CRTS 
CSDATO 
TRTS 
CSDATI 

PB2 
PB3 
PB4 
PB5 
PB6 
TESTL 
CSYNC CLK T 

CSYNC CLK R 

FPRESET L 
UART CLK 

Description 

Serial data output from the console USART. 
Indicates the status of the clear-to-send from the console terminal. 
Serial data input to the console USAR T from the console terminal. 
Output indicating USAR T ready status. 
Serial data output from the printer USART. 
Input from the printer indicating the terminal is ready. 
Serial data input from the printer terminal. 
Request-to-send output from the modem USART. 
Serial data output from the modem USART. 
Request-to-send output from the console USART. 
Serial data input to the modem USART. 
Logic ground. 
Secondary carrier-detect signal from the modem. 
Data-set-ready signal from the modem. 
Carrier-detect signal from the modem. 
Primary clear-to-send signal from the modem. 
Ring signal from the modem. 
Self-test signal from the mode switch S 1. 
Input from the modem for synchronous transmit communication. 
+12 V 
Input from the modem for synchronous receive comm unications. 
-5 V 
Reset signal from the SI mode switch on the Standard EIA module. 
19.8 KHz through jumper WI or + 5 V through jumper W2 to the Stand­
ard EIA module. 
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Pin 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

Signal 

TlSDATO 
TIDTR 
TlSDATI 

T2SDATO 
T2DTR 
T25DATI 

T2SDATO 

T2SDATI 

T3DTR 

Table 5-21 Cluster EIA Module J4 Connector Signals 

Description 

Serial data output to terminal no. 1 from the terminal no. 1 USART. 
Status input of clear-to-send from terminal no. 1. 
Serial data input to the terminal no. 1 USART from terminal no. 1. 
Not used. 
Serial data output to terminal no. 2 from the terminal no. 2 USART. 
Status input of clear-to-send from terminal no. 2. 
Serial data input to the terminal no. 2 USART from terminal no. 2. 
Not used. 
Serial data output to terminal no. 3 from the terminal no. 3 USART. 
Not used. 
Serial data input to the terminal no. 3 USART from terminal no. 3. 
Not used. 
Not used. 
Not used. 
Not used. 
Not used. 
Not used. 
Logic ground. 
Not used. 
+12 V 
Not used. 
-5 V 
Status input of clear-to-send from terminal no. 3. 
+5V 
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Pin 

2 

3 

4 

5 

6 

7 

8 

9 

Signal 

TIM GO H 

HDBAD 3 H 

HDBAD 5 H 

HDBAD 7 H 

HDBAD 1 H 

UB RD L 

UBWR L 

DONEH 

Table 5-22 Disk Controller Module Jl Connector Signals 

Description 

Interrupt request to the 8085 controller microprocessor. 

Bidirectional data bus between the Disk Controller module and the In­
telligence Module. 

Bidirectional data bus between the Disk Controller module and the In­
telligence Module. 

Bidirectional data bus between the Disk Controller module and the In­
telligence Module. 

Bidirectional data bus between the Disk Controller module and the In­
telligence Module. 

Read command from the 8085 I/0 microprocessor. 

Write command from the 8085 I/0 microprocessor. 

Halt condition of the 8085 controller microprocessor. 

Logic ground. 

10 TIM FD SEL L Memory select input from the Intelligence module. 

11 HDBAD ° H See pins 2-5. 

12 HDBAD 2 H See pins 2-5. 

13 HDBAD 6 H See pins 2-5. 

14 HDBAD 4 L See pins 2-5. 

15 TIM ALE H Address latch from the 8085 I/0 microprocessor. 

16 BTEST L Indicates the self-test status of mode switch S 1 through function switch 
SI-4. 
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5.5 DISK DRIVE ASSEMBLY, FUNCTIONS AND ADJUSTMENTS 
The main mechanical and electrical components of the disk drive assembly are shown in Figure 5-46. 
Figure 5-47 is the internal wiring diagram of the assembly. 

5.5.1 Mechanical Functions 
The disk drive assembly consists of four mechanical functions: 

1. Spindle rotation, 
2. Flexible disk spindle engagement, 
3. Read/Write head positioning, 
4. Read/Write head loading. 

MOTOR RETAINING DRIVE MOTOR 
NUTS (10-32) 4 PLACES PULLEY 

INDEX HOLE 
DETECTOR V1, EMITTER V2 

HEAD 
1------- LOAD 

READ/ ® SOLENOID 

L1 

LOAD 
PLATE 

HEAD 
QD~+---t-H--r- CAR R lAG E 

SPINDLE 
PULLEY 

TRACK 0 STEPPE R 
DETECTOR MOTOR B1 
S1 

BOTTOM VIEW 

DRIVE 
MOTOR B2 

TOP VIEW 

Figure 5-46 Disk Drive Assembly, Component Locations 
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Figure 5-47 Disk Drive Assembly, Wiring Diagram 
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5.5.1.1 Spindle Rotation Mechanism - Figure 5-48 shows the drive mechanism that rotates the spindle 
pulley. The spindle motor operates with 115 V ac, 50 Hz or 60 Hz input power. Attached to one end of 
the motor shaft is a fan blade that provides cooling for the spindle motor. Mounted on the opposite 
end of the motor shaft is the drive motor pulley which is coupled to the spindle pulley through the 
drive belt. The spindle pulley rotates at 360 r Imin. 

5.5.1.2 Flexible Disk Spindle Engagement - Figure 5-49 shows the mechanism that engages the flex­
ible disk and causes the disk to rotate with the spindle pulley. When the front cover of the disk drive 
unit is released to the open position, the load plate is raised and the centering cone is separated from 
the spindle drive hub. When a flexible disk is inserted into the disk drive assembly and the cover is 
closed, the load plate and centering cone expander are lowered, and the centering cone is inserted into 
the center hole in the flexible disk. The centering cone presses the edge of the flexible disk hole against 
the spindle drive hub. The pressure of the expander spring on the centering cone expander causes the 
tapered end of the expander to press outward against the edge of the flexible disk hole. This maintains 
the proper disk alignment within the drive mechanism. The expander spring also assures the proper 
pressure to prevent the flexible disk from slipping during rotation. 

DRIVE MOTOR 

SPINDLE DRIVE 
PULLEY 

/ 

~ 
DRIVE 
BELT 

PULLEY MR-4031 

Figure 5-48 Spindle Rotation Mechanism 
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Figure 5-49 Centering Cone and Spindle Drive Components 
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5.5.1.3 Read/Write Head Positioning - Figure 5-50 shows the read/write head positioning mecha­
nism that moves the read/write head on the head carriage over the selected track of the flexible disk. 
The head carriage is moved by the rotation of the lead screw attached to the stepper motor shaft. The 
motor rotation is bidirectional. As the stepper motor is pulsed by the drive circuits, the rotation of the 
shaft moves the head carriage toward or away from the center of the disk. 

READ/WRITE 
HEAD 

< " " .... 
..... 

CENTERING CONE 

,.,."" ..... ,. .......... 
..... 

..... 

FLEXIBLE 
DISK 

--1..---__ ..... / 
,. ,. 

..... ..... 
..... .... 

...... 
...... " SPINDLE .......... ,," 

HUB~~ 
LEAD SCREW 

STEPPER 
MOTOR 

Figure 5-50 Read/Write Head Positioning Mechanism 
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5.5.1.4 Head Load Solenoid and Actuator - The head load solenoid (see Figure 5-46) and the head 
load actuator (see Figure 5-50) are attached to the load plate of the disk drive assembly. When the 
front cover is in the raised position, the head load actuator holds the pressure pad arm on the head 
carriage away from the surface of the disk. When the cover is closed, the pressure pad arm is lowered 
to an operating position slightly above the disk surface. The head load actuator is attached to the head 
load solenoid. 

When the solenoid is energized, the head load actuator releases the spring-actuated pressure pad arm 
and allows the pad at the end of the arm to press the flexible disk surface against the read/write head. 
When the solenoid is de-energized, the head load actuator raises the pressure pad arm and removes the 
pressure pad from the flexible disk surface. 

5.5.1.5 Track 00 and Index Hole Detectors - The locations of the track 00 detector S I and the index 
hole detector V 1 are shown in Figure 5-46. The track 00 detector senses the position of a tab attached 
to the head carriage. When the read/write head on the head carriage approaches track 00 (located on 
the outer edge of the disk), the tab of the head carriage interrupts the light sensed by detector S I and 
indicates to the logic that the read/write head is in position over track 00. 

5-118 



The index hole emitter V2 is mounted to the load plate of the disk drive assembly and the detector VI 
is mounted to the base plate. When the front cover of the disk drive assembly is in the operating 
position, the light from V 1 is detected by V2 when the index hole in the flexible disk is between V 1 and 
V2. This occurs once every revolution of the flexible disk and provides a strobe to the logic circuits on 
the Disk Controller module. 

5.5.2 Drive Belt and Pulley Alignment 
Perform the following procedures to replace an existing drive belt or to install a new belt. 

1. U sing a 3/ 16-inch allen wrench, loosen the (6-32) screw that secures the spindle motor pulley 
to the drive motor shaft as shown in Figure 5-51. 

STRAIGHT 
EDGE 

MOTOR PU LLEY 
(6-32 ALLEN SCREW) 

DISK DRIVE BASE PLATE 

SPINDLE 
PULLEY 

DRIVE BELT 

Figure 5-51 Pulley Alignment 

MR-4442 

2. Place one end of a metal straightedge on the surface of the spindle pulley and vertically align 
the spindle motor pulley on the motor shaft until the surface of the pulley makes contact 
with the opposite end of the straightedge. 

3. Tighten the (6-32) screw with the 3/ 16-inch allen wrench. 

4. Release the four (10-32) motor retaining nuts so that the motor shaft can be moved toward 
or away from the spindle pulley. 

5. Insert the spacer gauge (part no. 93-06353-02 for 60 Hz, or 93-06353-03 for 50 Hz) between 
the crowns of the motor pulley and spindle pulley. 

6. Reposition the motor until the ends of the spacer gauge are in contact with the crown of 
each pulley. 

7. Tighten the four (10-32) motor retaining screws. 

8. Install the drive belt (part no. 12-14005-00 for 60 Hz, or 12-14005-01 for 50 Hz) around the 
drive pulley and partially around the spindle pulley. 

9. Rotate the spindle pulley until the belt is fed around the pulley and is firmly held in place. 

10. Rotate the spindle pulley a few turns to center the belt on the crowns of the pulleys. 
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5.5.3 Disk Drive Assembly, 60 Hz to 50 Hz Conversion 
The disk drive assemblies can be converted from operation with 60 Hz to 50 Hz input ac power by the 
removal and replacement of the motor pulley and drive belt. To convert the assembly to 50 Hz, 
perform the following procedure. 

1. Remove the existing motor pulley by performing step 1 of Paragraph 5.5.2. 
2. Replace the 60 Hz motor pulley with the 50 Hz pulley, part no. 74-18534-00. 
3. Perform steps 2 through 9 of Paragraph 5.5.2. 
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CHAPTER 6 
PROGRAMMING INFORMATION 

This chapter describes the hardware characteristics of the PDT-II/ISO and includes the addresses 
assigned to the internal registers, detailed descriptions of the register bit functions, and programming 
considerations. 

User programs for the PDT-II/ISO system can be developed using a DIGITAL PDP-I IV03 micro­
processor system or equivalent PDP-II system. The PDP-II V03 contains an RXV 11 dual flexible disk 
drive, and programs can be generated on a flexible disk for loading into the PDT-II/ISO. 

The RT -11 V3 operating software is used with the PDP-II hardware to develop realtime application 
programs for the PDT-II/ISO, as shown in Figure 6-1. Refer to the DIGITAL Microcomputer Proces­
sor Handbook 1978-79 for a description of the PDP-I IV03 hardware and RT-II operating system. 

6.1 SYSTEM CHARACTERISTICS 
The PDT-II/ISO is an LSI-II microprocessor-based system that is programmed using the same in­
struction set as the PDP-II V03. The memory assignments for the I/0 page and user area are similar to 
standard PDP-II systems with equivalent memory size. I/0 page access time is approximately 90 f.Ls. 
Any instruction addressed to the I/0 page to write a byte of information will cause a dual transfer 
(read/write) and double the access time to 180 f.Ls. For detailed hardware and software information 
relating to the LSI-II microprocessor, refer to the DIGITAL Microprocessor Processor Handbook 
1978-79. 

The PDT-II/ISO includes a parameter control register used to enable software control of the serial line 
devices. The system communicates externally with a maximum of six serial line devices and internally 
with a maximum of two flexible disks. 

Each serial line device is interfaced to the PDT-II/ISO through a USART and EIA level converter. 
Data is transferred using programmed I/0 instructions or through interrupt device routines. 

When transmitting data to a device using the interrupt routines, the interrupt enable bit of the CSR 
associated with the device must be set prior to the transfer of data to the USART. To end the data 
transmission, the interrupt enable bit must be cleared prior to the last data word transferred. 

Console ODT (Octal Debugging Technique) commands are executed by the LSI-II processor when 
the processor is in the HALT mode. These commands allow the operator to examine and alter the 
contents of memory and register locations through the console terminal. The halt condition is entered 
by pressing the BREAK key on the console keyboard when the mode switch on the rear panel is in the 
TEST position. If pressing the BREAK key does not cause the processor to enter the HALT mode, 
press the BREAK key again. 
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Figure 6-1 PDT-II / 150 Program Development System 
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6.2 PERIPHERAL DEVICE COMMUNICATION 
The PDT-II /150 is capable of communicating with the peripheral devices in a full-duplex transmission 
mode. In full-duplex mode, serial data characters can be simultaneously and independently trans­
mitted and received. The actual operating baud rate of each device depends upon the transmission 
mode, the number and types of devices used with the system, and the operating or application system 
programs. The maximum baud rates must also be considered when using devices capable of trans­
mitting continuous serial streams of characters of stored information from special function keys or 
from buffered data storage. 

The maximum baud rate for each peripheral device is listed in Table 6-1. 

6.2.1 Console Device 

Table 6-1 Maximum Device Baud Rate 

Device Baud Rate 

Console 9600 

Modem 2400 (synchronous) 
4800 (asynchronous) 

Printer (Line) 9600 

Terminal 1 2400 
2 2400 
3 2400 

The operator's console keyboard provides for direct communication between the user and the software 
system. The maximum console baud rate is 9600 baud for data transfers using the standard ASCII 
keyboard characters. Some consoles include special function keys (cursor control, answerback func­
tions, etc.) that, when pressed, cause a serial stream of continuous data. When these functions are 
required, the console baud rate should be reduced to a maximum of 4800 to prevent the loss of data 
during the receive transmissions. 

6.2.2 Communications Modem 
The communications modem can be operated synchronously at a maximum baud rate of 2400. During 
asynchronous transfers, the baud rate can be increased to 4800 maximum. 

6.2.3 Line Printer Terminal 
The printer terminal is capable of operating with the system at a maximum rate of 9600 baud. 

6.2.4 Cluster Option Terminals 
The cluster EIA interface permits the operation of three additional terminal devic.es, each at a max­
imum data transfer rate of 2400 baud. Each terminal can include a keyboard with the standard ASCI I 
character set. When the terminal contains buffered data storage or special function keys, as described 
in Paragraph 6.2.1, the baud rate should be reduced to a maximum of 2000. 
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6.2.5 Power-Up and Manual Reset Conditions 
When ac power is applied to the PDT-II/ISO unit, or when the mode switch on the rear panel is 
momentarily set to the RESET position, the parameters listed in Table 6-2 will be preselected for the 
serial line interfaces and line time clock (LTC). 

The baud rate and parameters of the console interface may be changed by selecting different parame­
ters under program control when power is initially applied. Refer to Paragraph 6.3.1. 

If the console autobaud function is selected (see Table 3-4), the character parameters of the console 
device must be set prior to establishing the baud rate to 8-bit length (one start bit, one stop bit and no 
parity). 

Table 6-2 Preselected Device Parameters 

Device Interface 

Console 

Modem 

Printer 

Cluster 
Terminal 1 
Terminal 2 
Terminal 3 

Baud Rate 

9600* 

1200 
(asynchronous mode) 

1200 
No parity 

300 

Character Parameters 

8-bit length including one start bit and one stop bit. 
Baud rates of 110 require two stop bits. 

Line Time Clock 
(LTC)** 

The INT ENB (bit 06) of the TCSR is set to 
1. Refer to Table 5-23. 

* Autobaud function disabled (see Table 3-4). 
** LTC enabled (see Table 3-4). 

6.2.6 Programmed Reset Instruction (Initialize) 
If a reset instruction is issued during programmed operation, all device registers will be reset and any 
operation in process will be terminated. If the INT ENB (bit 06) of the LTC was previously cleared, the 
reset instruction will set the bit to 1. If the synchronous mode was selected for the modem interface, the 
reset will cause the interface to default to the asynchronous mode. 

6.3 DEVICE AND INTERRUPT VECTOR ADDRESS ASSIGNMENTS 
Each of the registers associated with the device interfaces, disk drives, and the line time clock have 
specific device addresses assigned. In addition, all interfaces that have the capability to generate a 
programmed interrupt request have unique vector address assignments to locations in RAM memory, 
where the device service routines are stored. All device and vector addresses are fixed and may not be 
altered by the user. Figure 6-2 shows the relationship of the control and buffer registers within the 
PDT-II/ISO. 
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6.3.1 USART Parameter Control Register Address 
The USART parameter control register (UPCSR) is used to select the operating parameters of the 
standard USART interfaces and the optional USART interfaces. The standard devices are the console, 
modem and printer. The optional devices are terminals 1, 2 and 3. The register also enables the user to 
control the 1 and 2 indicator lamps on the front panel of the unit. When operating synchronously with 
a modem on the communications interface, an additional parameter control/status register 
(PARCSR) is also used for selecting operating parameters. The following address is assigned to the 
USART parameter register. 

USART PARAMETER 177420 
REGISTER ADDRESS 

6.3.2 Standard Terminal Addresses 
Table 6-3 lists the device and interrupt vector address assignments for the I/O registers associated with 
each of .the three standard devices that operate with the PDT-II/ISO. The address assign men ts cannot 
be changed. 

6.3.3 Optional (Cluster) Terminal Addresses 
Table 6-4 lists the device and interrupt vector address assignments for the I/O registers associated with 
each of the three additional terminals. Terminals operate with the PDT-II/ISO when option D FT 11-
AB is installed. 

6.3.4 Disk Drive Addresses 
Table 6-5 lists the address assignments of the registers and interrupt vector for the single or dual disk 
unit. The RXCS register information specifies either disk drive 0 or 1. 

6.3.5 Line Time Clock Addresses 
Table 6-6 lists the device and interrupt vector address assignments for the line time clock within the 
PDT-II/ISO. 
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Table 6-3 Standard Device and Vector Addresses 

Address 
Device Type Register Interrupt Vector 

CONSOLE TERMINAL 
Receiver Control/ Receive 000060 
Status Register (RCSR) 177560 Transmit 000064 

Receiver Data 
Buffer Register (RBUF) 177562 

Transmitter Control! 
Status Register (XCSR) 177564 

Transmitter Data 
Buffer Register (XBUF) 177566 

ASYNCHRONOUS 
COMMUNICATIONS MODEM 
Receiver Control/ Receive 000330 
Status Register (RCSR) 176610 Transmit 000334 

Receiver Data 
Buffer (RBUF) 176612 

Transmitter Control/ 
Status Register (XCSR) 176614 

Transmitter Data 
Buffer (SBUF) 176616 

SYNCHRONOUS 
COMMUNICATIONS MODEM 
Receiver Control/ Receive 000340 
Status Register (RXCSR) 176620 Transmit 000344 

Receiver Data 
Buffer (RXDBUF) 176622 

Parameter Control/ 
Status Register (PARCSR) 176622 

Transmitter Control/ 
Status Register (TXCSR) 176624 

Transmitter Data 
Buffer (TXDBUF) 176626 

PRINTER 

Control/Status 
Register (LPCSR) 177514 Transmit 000200 

Receiver Data 
Buffer (LPDSR) 177516 
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Table 6-4 Optional (Cluster) Terminals, Device and Vector Addresses 

Address 
Device Type Register Interrupt Vector 

TERMINAL NO.1 

Receiver Control/ Receive 000300 
Status Register (RCSR) 176500 Transmit 000304 

Receiver Data 
Buffer (RBUF) 176502 

Transmitter Control/ 
Status Register (XCSR) 176504 

Transmitter Data 
Buffer (XBUF) 176506 

TERMINAL NO.2 

Receiver Control/ Receive 000310 
Status Register (RCSR) 176510 Transmit 000314 

Receiver Data 
Buffer (RBUF) 176512 

Transmitter Control/ 
Status Register (XCSR) 176514 

Transmitter Data 
Buffer (XBUF) 176516 

TERMINAL NO.3 

Receiver Control/ Receive 000320 
Status Register (RCSR) 176520 Transmit 000324 

Receiver Data 
Buffer (RBUF) 176522 

Transmitter Control/ 
Status Register (XCSR) 176524 

Transmitter Data 
Buffer (XBUF) 176526 
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Table 6-5 Disk Drive, Device and Vector Addresses 

Device Type 

Receiver Control/ 
Status Register (RXCS) 

Data Buffer Register (RXDE) 

U sed as data and error / 
status register for the 
following two functions: 

RX Data Buffer (RXDB) 
RX Error and Status 
(RXSA) 

RX Track/Sector 
Register (RXSA) 

Address 
Register Interrupt Vector 

177170 

177172 

177174 

000264 

Table 6-6 Line Time Clock, Device and Vector Address 

Address 
Device Type Register Interrupt Vector 

Line Time Clock 177546 000100 

6.4 STANDARD TERMINAL REGISTER FORMATS 
The following paragraphs describe the content and function of the registers associated with each of the 
three standard terminal interfaces. 

6.4.1 USART Parameter Register 
The operating parameters of the devices connected to the standard interface or optional (cluster) 
interface and the user lights (1) and (2) on the front panel can be selected and modified by the USART 
parameter register. The interface for each device is initialized at power-up time and must be program­
med for operating conditions after initialization if different conditions are required. Figure 6-3 shows 
the word format and Table 6-7 describes the function of the bits. This register is write-only and must be 
programmed as a full 16-bit word. 

UPCSR 
177420 

14 11 

~~ ____ ~y~ ____ ~J~~ ______ y _______ ~ 

NOT USED DEV 

SEL 
*ALL BITS ARE WRITE ONLY. 

ADDRESSABLE AS WORD ONLY. 

BAUD 
RATE 

IP 
LED NO 2 

IP 
LED NO 1 

PAR 
TYPE 

PAR 
ENB 

'----y-----' 
CHAR 
LNGTH 

Figure 6-3 USART Parameter Control Register UPCSR Format 
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Table 6-7 USART Parameter Register Bit Descriptions 

Bit Name Description 

15 Not Used 

14-12 DEY SEL Device Select - Selects one of the six standard or optional 
device interfaces for parameter information as follows: 

Bits Interface 
14 13 12 Selected 

0 0 0 Cluster terminal no. 1 (option) 
0 0 1 Console terminal 
0 1 0 Printer terminal 
0 1 1 Communications (modem) 
1 0 0 Selects user lights on indicator panel 
1 0 1 Cluster terminal no. 2 (option) 
1 1 0 Cluster terminal no. 3 (option) 

11-08 BAUD RATE Baud Rate - Selects the desired baud rate for the interface 
selected as follows: 

Baud Baud 
Rate Bits Rate Bits 

11 10 09 08 11 10 09 08 

50 0 0 0 0 1800 1 0 0 0 

75 0 0 0 1 2000 1 0 0 1 

110* 0 0 1 0 2400 1 0 1 0 

134.5 0 0 1 1 3600 1 0 1 1 

150 0 1 0 0 4800 1 1 0 0 

300 0 1 0 1 7200 1 1 0 1 

600 0 1 1 0 9600 1 1 1 0 

1200 0 1 1 1 19200 1 1 1 1 
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Table 6-7 USART Parameter Register Bit Descriptions (Cont.) 

Bit Name 

07 LED No.2 

06 LED No.1 

05 PAR TYPE 

04 PAR ENB 

03-02 CHAR LNTH 

01 MAINT MODE 

00 Not Used 

*Baud rate 110 assumes two stop bits. 

Description 

Indicator Panel - Set to light the "2" LED on the PDT-
11/150 indicator panel. 

Indicator Panel - Set to light the "1" LED on the PDT-
11/150 indicator panel. 

Parity Type - Selects odd or even parity when enabled by 
PARENB (bit 04) as follows: 

1 = even parity 
o = odd parity 

Parity Enable - Enables or disables the parity check function 
as follows: 

1 = enable parity 
o = disable parity 

Character Length - Selects the n urn ber of bits in each charac­
ter transferred as follows: 

Bits Character Length (Bits) 
03 02 

005 
016 
107 
1 1 8 

Maintenance Mode - Set to 1 to select the maintenance 
mode. Used during diagnostic programs to loop back cluster 
option interface data and communications interface data 
from the standard interface. 
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6.4.2 Console Device Interface 
Program information and status and control information are transferred between the user and the 
PDT-ll/150 system using the console device and interface. Four registers are associated with the 
interface. The content and format of the registers are shown in Figure 6-4 and described in the follow­
ing paragraphs. 

6.4.2.1 Receiver Control/Status Register (RCSR) - The RCSR provides control and status informa­
tion for data transferred from the console device to the PDT-II / 150. Table 6-8 describes the functions 
of the bits of the RCSR. 

Bit 

15-08 

07 

06 

05-00 

15-08 

07-00 

Table 6-8 Console Interface, Receiver Register Bit Descriptions 

Name 

Not Used 

RCVR DONE 

RCVR INT ENB 

Not Used 

Not Used 

RCVD DATA 

Description 

RCSR Receiver Control/Status Register. 

Receiver Done - A read-only bit set when an incoming char­
acter is available in the RCVR data register (RBUF). If the 
RCVR INT ENB (bit 06) is set, an interrupt request will be 
generated. Cleared by the IN IT signal or when the RBUF is 
read. 

Receiver Interrupt Enable - A read/write bit set by program 
to allow the RCVR DONE (bit 07) to generate an interrupt 
request. Cleared by the INIT signal or under program con­
trol. 

RBUF (Receiver Data Buffer). 

Received Data - Read-only bits comprising the last character 
assembled by the USART from the console. If the specified 
character length is less than eight bits, the character will ap­
pear right-justified with the low-order bit in bit 00. The 
unused high-order bits of the word will contain (0). 

6.4.2.2 Receiver Data Buffer (RBUF) - The RBUF stores the data characters received by the PDT-
11/150 from the console device. Table 6-8 lists and defines the functions of the bits in the RBU F. 

6.4.2.3 Transmitter Control/Status Register (XCSR) - The XCSR provides control and status infor­
mation during information transfers from the PDT-II /150 to the console device. See Table 6-9. 

6.4.2.4 Transmitter Data Buffer (XBUF) - The XBUF stores the data characters for transmission to 
the console from the PDT-II / 150. Table 6-9 lists the bit assignments and describes their functions. 

6.4.3 Communications Interface (Modem) 
The communications (modem) interface in the PDT-II /150 transmits and receives standard EIA levels 
from a Bell 103, 113, 202, or 212 data set or equivalent device. The communications interface is 
programmable to operate with synchronous and asynchronous data transmissions in either a half- or 
full-duplex mode. 
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Figure 6-4 Console Terminal Interface Register Formats 
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Bit 

15-08 

07 

06 

05-00 

15-08 

07-00 

Table 6-9 Console Interface, Transmitter Register Bit Descriptions 

Name 

Not Used 

XMIT RDY 

XMIT INT ENB 

Not Used 

Not Used 

XMIT DATA 

Description 

XCSR (Transmitter Control/Status Register). 

Transmitter Ready - A read-only bit set when the transmit 
buffer is ready to accept a character. Also set by the IN IT 
signal. If the XMIT INT ENB (bit 06) is set, an interrupt 
request will be generated. Cleared when a character is loaded 
into the XBUF. 

Transmitter Interrupt Enable - A read/write bit set by pro­
gram to allow the XMIT RDY (bit 07) to generate an inter­
rupt request. Cleared by the INIT signal or under program 
control. 

XBUF (Transmitter Data Buffer). 

Transmit Data - Write-only bits comprising the data charac­
ter to be transmitted serially to the console. If the specified 
character length is less than eight bits, the character must be 
right-justified with the low-order bit in bit 00 position when 
loaded. 

Figure 6-5 indicates the methods used to select the synchronous or asynchronous transfers. When the 
PDT-II / 150 system is initialized, the asynchronous mode is preselected with the parameters indicated 
on the diagram. To modify the parameter information in the asynchronous mode, follow the pro­
cedures on the left branch of the diagram. The synchronous transmission mode is selected by follow­
ingthe procedures indicated on the right branch of the diagram. Refer to the appropriate tables for 
parameter definitions. 

To determine if the receiver has been synchronized when the synchronous mode is selected, the user 
should monitor the RCVR DONE (bit 07) of the RXCSR. This bit only becomes asserted (I) when 
synchronization has been attained. If the STRIP SYNC (bit 08) of the RXCSR is asserted, the RCYR 
DONE will indicate the receipt of a valid data character. The RCYR DONE bit will not be asserted 
when the sync character is recognized. If the STRIP SYNC is not asserted, the RCYR DON E (bit 07) 
will indicate the receipt of either a sync character or data character. 

When selecting the asynchronous mode by the parameter register after the synchronous mode was 
previously selected, the contents of the asynchronous register RCSR (176610) should be monitored to 
detect the possibility of a false framing error. 

CAUTION 
A programmed reset instruction from the micro­
processor will cause the interface to change from the 
synchronous mode to the asynchronous mode and 
clear all flags. 
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NOTE 
When clearing an interrupt enable bit (INT ENB), 
first set the processor to its highest priority (proces­
sor status word PSW bit 7 = 1). After the interrupt 
enable bit is cleared, the processor may be returned 
to its normal priority (PSW bit 7 = 0). 

EXAMPLE PROGRAM: 

MTPS #200 
BIC #100, CSR 
MTPS #0 
EXIT 

6.4.4 Asynchronous Modem Interface 
Four registers are associated with the asynchronous communications. Two registers provide data con­
trol and status information during the receive functions, and two registers provide this information 
during transmit functions. In addition, the USAR T parameter register can be programmed to modify 
the parameter information. Figure 6-6 shows the bit formats for each of the registers associated with 
the interface. The asynchronous communications interface is designed to be compatible with the 
DIGITAL LSI-II microprocessor, DLVII-E asynchronous serial line interface as described in the 
DIGITAL Memories and Peripherals Handbook 1978-79. 

6.4.4.1 Asynchronous Receiver Control/Status Register (RCSR) - The RCSR provides control and 
status information during all operations. Table 6-10 lists and defines the function of each bit. 

6.4.4.2 Asynchronous Receiver Data Buffer (RBUF) - The RBUF register stores the data bits received 
from the line and indicates any error conditions associated with the data received. Table 6-11 lists and 
describes the bit functions. 

6.4.4.3 Asynchronous Transmitter Control/Status Register (XCSR) - The XCSR provides control and 
status information during transmit operations. Table 6-12 describes the function of each bit in the 
register. 

6.4.4.4 Asynchronous Transmitter Data Buffer (XBUF) - The XBUF stores the data information for 
transmission to the line. The bit functions are described in Table 6-13. 
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Bit 

15 

14 

13 

12 

11 

10 

09 

Table 6-10 Asynchronous Communication, RCSR Bit Descriptions 

Name 

DATA SET CHNG 

RING 

CLR TO SEND 

CAR DET 

Not Used 

SEC REC 

DATA SET READY 

Description 

Data Set Change - A read-only bit that initiates an interrupt 
sequence, provided the DA T SET INT ENB bit (05) is also 
set. 

Set whenever CAR DET, CLR TO SEND, DATA SET 
READY, or SEC REC changes state in a O-to-l or I-to-O 
transition. Also set when Ring changes from 0 to 1. 

Cleared by the INIT signal or by reading the RCSR. 

Ring - A read-only bit; when set, indicates that a RINGING 
signal is being received from the data set. The RINGING 
signal is an EIA control with a cycle time of two seconds on 
and four seconds off. 

Clear to Send - A read-only bit. The state of this bit depends 
on the state of the clear-to-send signal from the data set. 
When set, indicates an ON condition; when clear, indicates 
an OFF condition. 

Carrier Detect - A read-only bit set when the data carrier is 
received. When clear, indicates either the end of the current 
transmission activity or an error condition. 

Secondary Received or Supervisory Received Data - A read­
only bit that provides a receive capability for the reverse 
channel of a remote station. A space (approx. 10 V) is a 1. (A 
transmit capability is provided by bit 03.) 

Data Set Ready - A program read-only bit that is a direct 
reflection of the Data Set Ready (or interlock) lead emanat­
ing from the modem. When asserted, this line indicates that 
the modem is powered up and not in the test, talk, or dial 
mode. Any transition of this bit will cause the Data Set 
Change bit to be asserted. 
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Table 6-10 Asynchronous Communication, RCSR Bit Descriptions (Cont.) 

Bit Name 

08 Not Used 

07 RCVR DONE 

06 RCVR INT ENB 

05 DSET INT ENB 

04 Not Used 

03 SEC XMIT 

02 REQ TO SEND 

01 DTR 

00 Not Used 

Description 

Receiyer Done - A read-only bit set when an entire character 
has been received and is ready for transfer to the LSI-II. 
When set, it initiates an interrupt sequence, provided RCVT 
INT ENB (bit 06) is also set. 

Cleared whenever the receiver buffer (RBUF) is addressed 
and by the INIT signal. 

Receiver Interrupt Enable - A read/write bit. When set, it 
allows an interrupt sequence to start when the DONE (bit 07) 
is set. Cleared by the INIT signal. 

Data Set Interrupt Enable - A read/write bit. When set, it 
allows an interrupt sequence to start when the DATA SET 
INT (bit 15) is set. Cleared by the INIT signal. 

Secondary Transmit or Supervisory Transmitted Data - A 
read/write bit that provides a transmit capability for a re­
verse channel of a remote station. When set, it transmits a 
space (approx. 10 V). (A receive capability is provided by bit 
10.) Cleared by the INIT signal. 

Request to Send - A read/write bit used to control the trans­
mitted data of the data set. Cleared by the INIT signal. 

Data Terminal Ready - A read/write bit. When set, it per­
mits the connection of the communications channel in the 
data set. When clear, it disconnects the interface from the 
channel. Cleared by the INIT signal. 
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Bit 

15 

14 

13 

12 

11-08 

07-00 

Table 6-11 Asynchronous Communications, RBUF Bit Descriptions 

Name 

ERROR 

OR ERR 

FR ERR 

P ERR 

Not Used 

RCVDDATA 

Description 

Error - A read-only bit that indicates an error condition is 
present. This bit is the logical OR of OR ERR, FR ERR, and 
P ERR (bits 14, 13 and 12, respectively). Whenever one of 
these bits is set, it causes ERROR to set. This bit is not con­
nected to the interrupt logic. Cleared when the error produc­
ing the condition is removed. If a byte of data is read and no 
new data character is received, the error indication is cleared. 
Cleared by the IN IT signal. 

Overrun Error - A read-only bit; when set, it indicates that 
reading of the previously received character was not com­
pleted (RCVR DONE not cleared) prior to receiving a new 
character. Cleared by the INIT signal. 

Framing Error - A read-only bit; when set, it indicates that 
the character that was read had no valid STOP bit. Cleared 
by the IN IT signal. 

Parity Error - A read-only bit; when set, it indicates that the 
parity received does not agree with the expected parity. This 
bit is always 0 if no parity is selected. 

Received Data Bits - Read-only bits that represent the char­
acter received from the modem. If less than eight bits are se­
lected, the buffer is right-justified into the least significant bit 
positions. The higher unused bit or bits are read as zeros. Not 
cleared by the INIT signal. 

If parity is selected at the UPCSR (PAR ENB bit = 1) for 
characters less than eight bits, the parity will be appended to 
the next bit position from the highest-order bit of the charac­
ter. 

No parity is present when an 8-bit character is used. When 
the character is read, RCVR DONE (bit 07) of the RCSR is 
cleared. 
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Bit 

15-08 

07 

06 

05-01 

00 

Bit 

15-08 

07-00 

Table 6-12 Asynchronous Communications, XCSR Bit Assignments 

Name 

Not Used 

XMIT READY 

XMIT INT ENB 

Not Used 

BREAK 

Description 

Transmit Ready - A read-only bit set when the transmitter 
buffer is ready to accept a character. This condition initiates 
an interrupt sequence when XMIT INT ENB (bit 06) is set. 
Also set by the INIT signal. 

Transmit Interrupt Enable - A read/write bit; when set, it 
allows an interrupt sequence to start when XMIT READY, 
bit 07, is set. 

Break - A read/write bit; when set by program, it transmits a 
continuous space character to the external device. Cleared by 
the INIT signal. The duration of the space character trans­
mission must be controlled by the program using software 
timers. 

Table 6-13 Asynchronous Communications, XBUF Bit Descriptions 

Name 

Not Used 

XMIT DATA CHAR 

Description 

Transmit Data Character - Write-only bits that comprise the 
data character for transfer to the modem. If the character is 
less than eight bits, it must be loaded right-justified at the 
least significant bit. 
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6.4.5 Synchronous Modem Interface 
The synchronous mode of the communications interface is selected as described in Paragraph 6.4.3. 
Two registers are associated with the receive operation of the USART and two registers are associated 
with the transmit operations. Figure 6-7 shows the formats for each of the four registers. In addition, a 
parameter control register, specifically for the synchronous mode, is programmable to specify the 
transmission characteristics. 

Certain programming procedures are required to terminate the transmission of data when operating 
full- or half-duplex in the synchronous mode. 

For full-duplex transmission, perform the following procedures. 

1. Load the last character to be transmitted into the TXDBUF (176626) in response to the 
assertion of the XMIT DONE (bit 07) of the TXCSR (176624). 

2. Clear the send (BIT 04) of the TXCSR (176624) in response to the assertion of the next 
XMIT DONE (bit 07) of the TXCSR. This will cause the XMIT DONE (bit 07) and DATA 
NOT AVAIL (bit 15) to remain asserted after the last character is serialized. 

For half-duplex transmission, perform the following procedures. 

1. Load all "ones" into the TXDBUF (1776626) in response to the assertion of XMIT DONE 
(bit 07) of the TXCSR (176624). At this time, the previous data character is being serialized. 

2. Clear the SEND (bit 04) of the TXCSR (176624) in response to the assertion of the next 
XMIT DONE (bit 07) of the TXCSR. The last data character has been transmitted when 
XMIT DONE is set to (1). 

3. Clear the REQ TO SEND (bit 02) of the RXCSR (176620). One or more of the "ones" bits 
loaded into the TXDBUF at step 1 will be transmitted before the SEND (bit 04) of the 
TXCSR (176624) is cleared. 

6.4.5.1 Parameter Control Register (PARCSR) - Figure 6-8 shows the word format of the PARCSR 
and Table 6-14 lists the bit assignments. 

6.4.5.2 Synchronous Receiver Control/Status Register (RXCSR) - The RXCSR is programmed and 
monitored during receive data operations. The register is addressable as a word or byte and contains 
control and status information from the modem. Table 6-15 lists and defines the function of each bit. 

6.4.5.3 Synchronous Receiver Data Buffer (RXDBUF) - The RXDBUF stores the character received 
from the modem and indicates error conditions associated with the received data. Table 6-16 lists and 
describes the functions of the RXDBUF bits. 

6.4.5.4 Synchronous Transmitter Control and Status Register (TXCSR) - The TXCSR is programmed 
and monitored to provide control and status operations. Table 6-17 describes the function of each bit. 

6.4.5.5 Synchronous Transmitter Data Buffer (TXDBUF) - The TXDBUF contains eight bits of data 
to be transmitted serially to the modem and is addressable as a word or byte to an even address only. 
The remaining eight bits in the word are not used. Table 6-18 describes the character formats for the 
eight data bits. 
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Table 6-14 Parameter Control Register , PAR CSR Bit Descriptions 

Bit Name Description 

15 Not Used 

14 NO SYNC CHAR N umber of Sync Characters - A write-only bit that selects 
either one or two sync characters; it must be received for suc-
cessfully synchronization as follows: 

1 - selects two sync characters 
o - selects one sync character 

13-12 Not Used 

11, 10 CHAR LENGTH Character Length - Write-only bits that select the number of 
bits associated with each character as follows: 

Bits Character 
11 10 Length 

0 0 5 
0 1 6 
1 0 7 
1 1 8 

09 PAR ENB Parity Enable - Enables or disables the parity check function 
as specified by PAR TYPE (bit 08) as follows: 

1 = enable parity generation 
o = disable parity generation 

08 PAR TYPE Parity Type - Program write-only bit used to select odd or 
even parity generation when enabled by PARENB (bit 09) as 
follows: 

1 = even parity 
o = odd parity 

Parity is added to transmitted characters and a parity check is 
performed on received characters. 

07-00 SYNC CHAR Sync Character - Program write-only; used for character syn-
chronization prior to transmitting a serial character stream. 
Character format and number of characters transmitted de-
pends on the command mode. Refer to modem information. 
Sync character will be all 1 s after master reset. Character 
length is right-justified from bit 00. 
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Bit 

15 

14 

13 

12 

11 

10 

09 

08 

Table 6-15 Synchronous Communications, RXCSR Bit Descriptions 

Name 

DA T A SET CHNG 

RING 

CLR TO SEND 

CAR DET 

RCVR ACT 

SEC RCV DATA 

DATA SET RDY 

SRIP SYNC 

Description 

Data Set Change - A read-only bit set to indicate a level tran­
sition on one of the following modem lines: 

Ring 
Clear to Send 
Carrier 
Secondary Received Data 
Data Set Ready 

If D SET INT ENB (bit 05) is set, the level transition will 
cause an interrupt request by the receiver. Cleared by the 
IN IT signal or when the RXCSR is read. 

Ring Indicator - A read-only bit set to indicate that a ring 
signal is being received from the modem. 

Clear to Send - A program read-only bit set to indicate that 
the modem is ready to receive data from the interface. 

Carrier Detect - A program read-only bit set by the modem 
whenever an acceptable carrier is on the communications 
line. 

Receiver Active - A program read-only bit set when the se­
lected number of continuous sync characters (either one or 
two) from the modem has been received. Cleared by the INIT 
signal. 

Secondary Received Data - A program read-only bit that re­
flects the state of the Secondary Received Data line from the 
modem. Any transition on the line will also assert DATA 
SET CHANGE (bit 15). Supervisory data can be received 
over this line when operating with some modems. As a con­
trol line, it can also be used to acknowledge a message. 

Data Set Ready - A program read-only bit that reflects the 
state of the Data Set Ready line from the modem. When as­
serted, the line indicates that the modem is powered up and is 
not in the test, talk, or dial mode. Any transition on the line 
will also assert the DATA SET CHANGE (bit 15). 

Strip Sync - A program read/write bit; when set, it prevents 
the receive characters which match the contents of the sync 
register from causing an RCVR interrupt, provided no errors 
are detected in the RXDBUF. Cleared by the INIT signal. 
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Table 6-15 Synchronous Communications, RXCSR Bit Descriptions (Cont.) 

Bit Name 

07 RCVR DONE 

06 RCVR INT ENB 

05 D SET INT ENB 

04 SEARCH SYNC 

03 SEC XMIT DATA 

02 REQ TO SEND 

01 DATA TERM RDY 

00 Not Used 

Description 

Receiver Done - A program read-only bit normally set when 
a character is transferred into the receive buffer. If the char­
acter received is a sync character and the STRIP SYNC (bit 
08) and RCVR ACT (bit 11) are set, the RCVR DONE bit 
will not be asserted. Cleared by reading the RXBUF or by the 
INIT signal. 

Receiver Interrupt Enable - A program read/write bit; when 
set, it allows a receiver interrupt request to be generated, pro­
vided RCVR DONE (bit 07) is set. Cleared by the INIT sig­
nal. 

Data Set Interrupt Enable - A program read/write bit; when 
set, it allows a receiver interrupt request to be generated, pro­
vided the D SET CHANGE (bit 15) is asserted. Cleared by 
the IN IT signal. 

Search Sync - A program read/write bit; when set, it enables 
the comparison of the received data with the sync code stored 
in the sync register. After the selected number of sync charac­
ters are detected, the RCVR ACT (bit 11) is asserted. Cleared 
by the IN IT signal. 

Secondary Transmit Data - A program read/write bit that 
indicates the status of the secondary transmit line of the 
modem. Supervisory data can be transmitted on this line with 
certain modems. It also can be used to acknowledge a mes­
sage. Cleared by the INIT signal. 

Request to Send - A program read/write bit; when set, it 
causes the Request to Send line to the modem to be asserted. 
This line is asserted prior to transmitting serial data to the 
modem. Cleared by the INIT signal. 

Data Terminal Ready - A program read/write bit; when set, 
it causes the Data Terminal Ready line to the modem to be 
asserted. During Autodial and manual call origination, as­
serting the line maintains the established call. For Autoans­
wer, it allows handshaking in response to a ring signal. 
Cleared by the INIT signal. 
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Table 6-16 Synchronous Communications, RXDBUF Bit Descriptions 

Bit Name 

15 RCVR ERR 

14 OVRN ERR 

13 Not Used 

12 PAR ERR 

11-08 Not Used 

07-00 RCVR DATA CHAR 

Description 

Receiver Error - A program read bit set when either or both 
the PAR ERR (bit 12) and OVRN ERR (bit 14) are set. 
Cleared when both the PAR ERR and OVRN ERR bits are 
cleared. 

Overrun Error - A program read bit, set to indicate a data 
overrun in the receiver. When the RCVR DONE (bit 07) of 
the RXCSR is set, the processor must read the RXBUF 
within a specified time or the overrun error will occur. The 
time specified is as follows: 

Ts = (l/baud rate) X bits/character 

Cleared by the INIT signal or when the RXDBUF low byte is 
read. 

Parity Error - A program read bit; if parity detection is en­
abled, it is set when the parity of the received character is 
different from the parity selected by PAR TYPE (bit 08) of 
the PARCSR. A detected parity error will also set RCVR 
ERR (bit 15). Cleared by the INIT signal or when the 
RXDBUF low byte is read. 

Receiver Data Character - Program read bits that represent 
the data character from the modem and are stored in the 
RXDBUF. The character can be five to eight bits in length 
and is always right-justified. Parity, if selected, always ap­
pears after the MSB except for an 8-bit character, where no 
parity will be indicated. Cleared by reading the low byte of 
RXDBUF, which also clears RCVR DONE (bit 07) of the 
RXCSR. 

6-28 



Table 6-17 Synchronous Communications, TXCSR Bit Assignments 

Bit Name 

15 DATA NOT AVAIL 

14-09 Not Used 

08 MSTR RESET 

07 XMIT DONE 

Description 

Data Not Available - A program read bit set to indicate that 
a character has been transmitted from the sync register to the 
modem. A sync character is transmitted if a new character is 
not loaded into the TXDBUF within a specified time after 
the XMIT DONE (bit 07) is set. The time interval is as fol­
lows. 

Ts = (l/baud rate) X (bits/character - 1/2 bit time) 

If the DNA INT ENB (bit 05) is set when DATA NOT 
A V AIL is asserted, a transmitter interrupt request will be 
generated. Cleared by the INIT signal or when a character is 
transmitted. 

Master Reset - A program read/write bit; when set, it causes 
the receiver and transmitter to enter an idle state. The trans­
mitter idle state results in the following: 

1. Internal timing is reset. 
2. Transmitter sync register is set to all ones. 
3. All bits of the TXCSR are cleared. 

The receiver state results in the following: 

1. Internal timing is reset. 
2. The following RXCSR bits are cleared. 

Bit Name 

15 DATA SET CHANGE 
11 RCVR ACT 
08 STRIP SYNC 
07 RCVRDONE 
06 RCVR INT ENB 
05 D SET INT ENB 
04 SEARCH SYNC 
03 SEC XMIT DATA 
02 REQ TO SEND 
01 DATA TERM RDY 

Transmitter Done - A program read bit set to indicate that 
the TXDBUF is ready to receive a data character. If the 
XMIT INT ENB (bit 06) is set when XMIT DONE is as­
serted, a transmitter interrupt request is generated. Cleared 
by the INIT signal or when the TXDBUF receives a charac­
ter. 
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Bit 

06 

05 

04 

03 

02-00 

Bit 

15-08 

07-00 

Table 6-17 Synchronous Communications, TXCSR Bit Assignments (Cont.) 

Name 

XMIT INT ENB 

DNA INT ENB 

SEND 

HF /FL DUPLEX 

Not Used 

Description 

Transmitter Interrupt Enable - A program read/write bit set 
to allow a transmitter interrupt request to be generated when 
the XMIT DONE (bit 07) is asserted. Cleared by the INIT 
signal. 

Data Not Available Interrupt Enable - A program 
read/write bit set to allow a transmitter interrupt request to 
be generated when DATA NOT A VAIL (bit 15) is asserted. 
Cleared by the INIT signal. 

Send - A program read/write bit set to enable data transfer 
from the transmitter. The SEND bit must be asserted for the 
entire message otherwise, only the current character will 'be 
transferred and the transmitter will enter the idle state. 
Cleared by the IN IT signal. 

Half- or Full-Duplex - A read/write bit used to select half- or 
full-duplex transmission. 

1 = half duplex 
o = full duplex 

The receiver will be disabled if the SEND (bit 04) is asserted 
during half-duplex operation. 

Table 6-18 Synchronous Communications, TXDBUF Bit Assignments 

Name 

Not Used 

XMIT DATA CHAR 

Description 

Transmit Data Character - Program write bits that represent 
the data character stored in the TXBU F for transfer to the 
modem. Character length is from five to eight bits and right­
justified at bit 00. The IN IT signal sets all ones in the 
TXDBUF. 
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6.4.6 Printer Terminal Interface 
The printer terminal interface transfers EIA-compatible serial line data to the printer unit at a max­
imum rate of 9600 baud. To prevent the loss of data when the printer buffer is full, an XOFF ASCII 
command is issued by the printer to stop the data transfers. The XON ASCII command indicates that 
the printer buffer can accept additional data. 

When the interface is initialized, the following data parameters are selected. However, the parameters 
can be modified through the USART parameter register as described in Paragraph 6.3.1. 

DATA WORD PARAMETERS - 8-bit, one start bit, one stop bit, no parity, 1200 baud. 

Figure 6-9 shows the bit formats for the printer terminal interface registers. 

6.4.6.1 Printer Control/Status Register (LPCSR) - Table 6-19 lists and defines the functions of the 
bits in the LPCSR. 

6.4.6.2 Printer Data Buffer (LPDSR) - Table 6-20 lists and defines the functions of the bits in the 
LPDSR. 

00 

LPCSR 
177514 

ERR NOT USED DONE NOT USED 

INT 
ENB 

15 08 07 00 

LPDSR I W 
177516 

J\ 
Y y 

NOT USED DATA CHAR 

MR-3601 

Figure 6-9 Printer Terminal Interface Register Formats 
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Bit 

15 

14-08 

07 

06 

05-00 

Bit 

15-08 

07-00 

Name 

ERR 

Not Used 

DONE 

INT ENB 

Not Used 

Name 

Not Used 

Table 6-19 Printer Interface, LPCSR Bit Descriptions 

Description 

Error - A read-only bit set when the Data Terminal Ready 
line from the printer is negated. This condition occurs when 
the printer terminal paper is depleted or the printer is not 
powered-up. Cleared when the condition is corrected or when 
power is applied. 

Done - A read-only bit set when the printer is ready to accept 
a character. An interrupt request will be generated, provided 
the INT ENB (bit 06) is set. The DONE bit is set by the IN IT 
signal and cleared by loading a character into the data regis­
ter (LPDSR). 

Interrupt Enable - A read/write bit set or cleared under soft­
ware control. When set, an interrupt request will be generated 
provided DONE (bit 07) is set. Cleared by the INIT signal. 

Table 6-20 Printer Interface, LPDSR Bit Descriptions 

Description 

DATA CHAR Data Character - Write-only bits that represent the data 
character to be transferred to the printer. Bit 07 is the most 
significant bit of the 8-bit character. 
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6.5 OPTIONAL TERMINAL REGISTER WORD FORMATS 
The cluster option enables the PDT-II / 150 to operate with three additional serial line devices. The 
interface parameters are selected by the USART parameter register as described in Paragraph 6.3.1. 
The register formats are identical to the console terminal described in Paragraph 6.4.2. 

6.6 DISK DRIVE REGISTER FORMATS 
Software control of the disk drive is through three registers available on the disk controller interface: 
the command and status register (RXCS); the data buffer register (RXDB); and the track and sector 
address register (RXSA). These registers can be read or loaded by programs using instructions referr­
ing to the register device addresses. The interface also contains a read/write data buffer that can 
contain 64 16-bit words of disk data. 

Read and write data transfers require two operations. When writing on a disk, the program is required 
to transfer data to the data buffer through the RXDB. When the buffer is full, a write sector command 
is issued through the RXCS and the data is written on the disk. 

During a read operation, the data is first read into the buffer from the disk and then read from the 
buffer through the RXDB. At the completion of a function, the RXDB will contain the current error 
and status (RXES) of the function selected. 

The RXSA that contains the track and sector addresses is loaded prior to issuing a read or write 
command. 

Figure 6-10 shows the bit assignments for the registers described in the following paragraphs. 

6.6.1 Drive Control/Status Register (RXCS) 
Table 6-21 provides a description of each bit in the RXCS. The information in the RXCS initiates and 
selects the functions of the drives, indicates errors, and selects one of the two drives on a dual drive 
unit. 

Function Select Codes - The FUNC SEL (bits 03-01) are used to select any of the eight functions 
associated with each drive. Detailed information of each function follows. 

Fill Buffer (000) 
The fill buffer function is used to load the interface buffer with 64 16-bit words of data from the 
microprocessor memory. After loading, the contents of the buffer can be written onto a disk by a write 
sector function (010) or returned to the microprocessor by an empty buffer function (001). DONE (bit 
07) is cleared at the start of the function and set when all 64 words are stored. 

NOTE 
To prevent loss of data, only 16-bit words, not 8-bit 
bytes, can be transferred during a fill buffer com­
mand. The DONE (bit 07) will not be set at the com­
pletion of the transfer when less than 64 words are 
loaded. 

The UNIT SEL (bit 04) is not required for this function because no data transfer to a drive is specified. 
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RXCS 
177170 
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Figure 6-10 Disk Drive Interface Register Formats 
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Bit Name 

15 ERR 

14-08 Not Used 

07 DONE 

06 INT ENB 

05 Not Used 

04 UNIT SEL 

Table 6-21 Disk Controller, RXCS Bit Descriptions 

Description 

Error - A read-only bit set to indicate that an error has oc­
curred during an attempt to execute a command. Cleared by 
the initiation of a new command and by the INIT signal. 

Done - A read-only bit set to indicate the completion of a 
function. When set, it results in an interrupt request, pro­
vided the INT ENB (bit 06) is set. 

Interrupt Enable - A read/write bit set by the program to 
enable an interrupt request when the disk drive has com­
pleted an operation (DONE bit set). Cleared by the INIT 
signal. 

U nit Select - A read/write bit used to select disk drive 0 or 1. 
In a PDT-II/ISO single drive unit, the drive is always O. 

o = disk drive 0 
1 = disk drive 1 

03-01 FUNC SEL Function Select - Three write-only bits used to select the op­
eration associated with the selected drive as follows: 

00 GO 

Code Function 

000 Fill buffer 
001 Empty buffer 
010 W rite sector 
011 Read sector 
100 Initialize 
101 Read status 
110 Write deleted data sector 
111 Restore 

Go - A write-only bit; when set, it initiates a command se­
lected by bits 01-03 to the drive selected by bit 4. 
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Empty Buffer (001) 
The empty buffer function transfers to the microprocessor 64 words of data that were previously 
loaded by a read sector (011), initialize (100) or fill buffer (000) function. DONE (bit 07) is cleared at 
the start of the command and set when all 64 words have been transferred. 

Write Sector (010) 

NOTE 
This function does not destroy the contents of the 
interface buffer. 

The write sector command will write the 64 words of data stored in the interface buffer onto the disk 
sector specified by the track and sector address of the RXSA. The track and sector address must be 
issued prior to this command. Following the data information, a 16-bit CRC (Cyclic Redundancy 
Check) character will be written within the sector. 

The initiation of this command clears all the status bits in the RXES register. 

DONE (bit 07) is cleared at the start of the function and set at the completion of the operation. 

If the specified sector has not been located within two revolutions of disk, ERR (bit 15) and DONE 
(bit 07) will be set and a program interrupt will be requested if INT ENB (bit 06) has been previously 
set. 

Read Sector (011) 

NOTE 
A write sector command issued after a power inter­
ruption of the PDT-II /150 may result in the record­
ing of random data onto the disk from the buffer. 

The read sector command causes 64 16-bit words of data from a specified sector on the disk to be read 
and loaded into the interface buffer. The track and sector address information of the RXSA must be 
issued prior to this instruction. The initiation of this command clears all the status bits in the RXES 
register. DONE (bit 07) is cleared at the start of the function and set at the completion of the oper­
ation. 

If the specified sector or track has not been located within two revolutions of the disk, ERR (bit 15) 
and DONE (bit 07) will be set and a program interrupt will be requested if the INT ENB (bit 06) was 
previously set. 

If a deleted data address mark is detected after the sector is located, the interface will set DEL DATA 
DET (bit 05) ofRXES and ERR (bit 15) and DONE (bit 07) of the RXCS. A program interrupt will be 
generated at completion, provided INT ENB (bit 06) was previously set. The contents of the RXES 
status register will then be available by reading the RXDB. 

As data is loaded into the interface buffer, a CRC is computed, based on the information in the data 
field, and compared with the 16-bit CRC character recorded on disk. If the two CRC characters are 
different, a read error is detected and CRC ERR (bit 03) of the RXES is set, and ERR (bit 15) and 
DONE (bit 07) of RXCS are set. A program interrupt will be requested at completion, provided the 
INT ENB (bit 06) was previously set. The contents of the RXES status register will then be available 
byreading the RXDB. 
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Initialize (100) 
The initialize command clears the registers and buffers within the disk drive interface and performs a 
restore, followed by a read operation at sector 1, track 1, of drive O. In a dual, disk drive unit, a restore 
operation will be performed on both drive 0 and drive 1 prior to reading data at drive O. At the start of 
the command, DONE (bit 07) will be cleared. At the end of the command, bit 07 will be set. Upon 
completion of a successful initialize operation, the ERR (bit 15) of the RXCS and all RXES status bits 
will be cleared, except for DR RDY (bit 07) and INIT DONE (00), which will be set. 

Read Status (101) 

CAUTION 
During power-up, an initialize command is automat­
ically issued, and no programmed command can be 
issued until DONE (bit 07) is set, indicating the in­
itialize operation has been completed. 

The read status command assembles the current status of the selected drive in the RXES for transfer to 
the program through the RXDB. At the start of the operation, DONE (bit 07) RXCS is cleared. The 
DR RDY (bit 07) of the RXES will reflect the status of the drive selected by UNIT SEL (bit 04) of the 
RXCS at the time the command was issued. At the completion of the operation, DONE (bit 07) will be 
set and an interrupt request will be generated, provided the INT ENB (bit 06) was previously set. The 
contents of the RXDB can then be sampled to obtain the RXES. 

Write Sector with Deleted Data (110) 
This command initiates an operation similar to the write sector (010) command except that a deleted 
data address mark, instead of a standard data address mark, precedes the data field. 

Restore (111) 
The restore command moves the read/write head of the selected drive over track O. At the completion 
of the command, DONE (bit 07) is set, and an interrupt request is generated, provided the INT ENB 
(bit 06) has been previously set. 

6.6.2 Disk Controller Data Buffer Register (RXDB) 
The RXDB provides a general-purpose data path between the disk drives and the interface. All data 
information to and from the disk is transferred through this register. The register also contains the 
current error and status conditions for the disk specified at the completion of a disk function (RXES). 

CAUTION 
Either data or status information may be present in 
this register; therefore, violation of the protocol in 
the manipulation of this register may result in loss of 
data. 

Figure 6-10 shows the RXDB register format during data transfers and Table 6-22 describes the func­
tions of the bits. 

Bit 

15-00 

Table 6-22 Disk Controller, RXDB Bit Descriptions 

Name 

DISK CHAR 

Description 

Disk Character - A 16-bit word that reflects the disk serial 
information read or to be written on the disk. All information 
to and from the disk is transferred through the RXD B as 
word transfers only. 
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Figure 6-10 shows the RXES error and status information format at the completion of a function, and 
Table 6-23 describes the functions of each bit. 

Table 6-23 Disk Controller, RXES Bit Descriptions 

Bit Name 

15-08 Not Used 

07 DRRDY 

06 Not Used 

05 DEL DATA DET 

04 REC NOT FND 

03 CRC ERR 

02 LOST DATA 

01 INV MED ADRS 

00 IN IT DONE 

Description 

Drive Ready - A ready-only bit set when the following condi­
tions exist: 

1. Selected drive is present. 
2. Selected drive has power. 
3. Selected drive has disk properly installed with door closed 

and has reached operating speed. 

If a function FUNC SEL (bits 03-01 of RXCS) is issued prior 
to the above conditions, ERR (bit 15) and DONE (bit 07) of 
the RXCS will be asserted. DR RDY bit is valid only when 
retrieved during a read status function or at completion of an 
initialize command the status of drive a is indicated. 

Deleted Data Detected - A read-only bit set to indicate that 
the identification mark preceding the data field was decoded 
as a deleted mark during a data recovery function. 

Record Not Found - A read-only bitset to indicate that the 
specified track and sector were not located within two revolu­
tions of the disk during a write or read operation. This condi­
tion results in ERR (bit 15) and DONE (bit 07) of the RXCS 
being set. 

Cycle Redundancy Check Error - A read-only bit set to in­
dicate that a cycle redundancy check error was detected as the 
information was retrieved from a data field on the disk. This 
condition results in ERR (bit 15) and DONE (bit 07) of the 
RXCS being set. 

Lost Data - A read-only bit set to indicate that the disk con­
troller failed to respond to a data request in one byte time. 
This condition sets ERR (bit 15) and DONE (bit 07) of the 
RXCS. 

Invalid Media Address - A read-only bit set to indicate that 
either the track or sector address was not within the range of 
valid addresses. This condition sets ERR (bit 15) and DONE 
(bit 07) of the RXCS. 

Initialize Done - A read-only bit set at the completion of the 
initialize routine. 
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6.6.3 Disk Controller Track and Sector Register (RXSA) 
The RXSA is programmed with the appropriate track and sector address information indicating where 
the data is to be written on or read from the disk. Table 6-24 describes the formats for each address. 

6.7 LINE TIME CLOCK (LTC) 
The line time clock provides a realtime indication to the program at 16.6 ms intervals. The line time 
clock initiates an interrupt request every 16.6 ms, provided the INT ENB (bit 06) of the TCSR (shown 
in Figure 6-11) is set. A program reset instruction from the microprocessor will enable the LTC by 
setting the INT ENB bit. Table 6-25 defines the bits associated with the TCSR. The LTC can be 
disabled by the function switch SI-2 on the Peripheral module. Refer to Table 3-4 for the SI switch 
settings. 

Bit Name 

15 Always 0 

14-08 TRK SEL 

07-05 Always 0 

04-00 SECT SEL 

Table 6-24 Disk Controller, RXSA Bit Descriptions 

Description 

Track Select - Seven read/write bits used to select one of the 
77 tracks (0-1148) on the disk for the read or write function 
selected. 

Sector Select - Five read/write bits used to select one of the 
26 sectors (1-328) of each track on a disk for the read or write 
function selected. 

Table 6-25 Line Time Clock Control/Status Register (TCSR) 

Bit Name 

15-07 Not Used 

06 INT ENB 

05-00 Not Used 

Description 

Interrupt Enable - Set by the program to allow an interrupt 
request to be generated every 16.66 ms. Set by the INIT sig­
nal. 
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Figure 6-11 Line Time Clock (TCSR) Format 
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DIGITAL 
Part No. 

17-00083-09 
17 -00083-10 
17-0083-02 
70-08612-0M 
70-13370-0H 
70-15989-00 
70-15957-00 
70-15956-00 
70-16370-00 
70-16371-00 
70-16372-00 
70-16363-00 
70-15953-00 

90-09670-00 
90-09747 -01 
90-10055 
90-10056 
70-15970-00 
70-15970-01 
90-09903 

54-13271 
54-13273 
54-13269 
54-13275-AA 
54-13275-BA 
54-13275-CA 
23-043E2 
23-042E2 
23-039E2 
23-032F3 
23-033F3 
12-15230 

Description 

Cable Assemblies 

ac power cord (120 V) 

APPENDIX A 
PDT-II/I50 COMPONENT PART LIST 

ac power cord (220 V) USA 
ac power cord (220 V) Europe 
16-conductor cable assembly 
24-conductor cable assembly 
Extender cable assembly (disk drive 1) 
ac cable assembly (power supply) 
ac cable assembly (disk drives 60 Hz, 120 V) 
ac cable assembly (50 Hz, 90-120 V) 
ac cable assembly (50 Hz, 100-132 V) 
ac cable assembly (50 Hz, 180-240 V) 
ac cable assembly (50 Hz, 200-264 V) 
dc cable assembly 

Miscellaneous Hardware 

Nylon standoff (power supply) 
Nylon standoff (disk controller module) 
Nylon latch plunger 
Nylon latch grommet 
RH hinge bracket 
LH hinge bracket 
Rubber feet 

TIM Group 

Intelligence module W /0 ROM IC 
Disk Controller module 
Peripheral module 
8K RAM module W /0 ROM IC 
16K RAM module W /0 ROM IC 
32K RAM module W /0 ROM IC 
Controller ROM 0 for 54-13271 
Controller ROM 1 for 54-13271 
Controller ROM 2 for 54-13271 
Bootstrap ROM 0 for 54-13275-AA, -BA, -CA 
Bootstrap ROM 1 for 54-13275-AA, -BA, -CA 
Module stacking connector 
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54-13267 
54-13427 

12-13185 
12-15232 
12-15492 
12-12893 

54-13343 
16-15567 

70-13077 -02 
12-14005-00 
12-14005-01 
74-18534-00 

12-15476 
12-15475 
74-20980 
74-20981 
74-20984 
74-21086 

36-12408 
93-06353-02 
93-06353-03 
74-16464 

EIA Converter Modules 

Standard EIA Converter module 
Cluster EIA Converter module W jUSARTs 

Rear Panel Components 

Fan 
Power switch 
EMI line filter 
Fuse holder 

Power Supply 

Power supply module 
Autotransformer (50 Hz) 

Disk Drive 

Disk drive assembly (60 Hz) 
Spindle drive belt (60 Hz) 
Spindle drive belt (50 Hz) 
Spindle pulley (50 Hz) 

Enclosure 

Top cover assembly 
Front bezel assembly 
Rear panel, drive 0 
Rear panel, drive 1 
Disk drive enclosure 
Bottom cover panel 

Accessories 

Preformatted flexible disks 
Drive belt spacer gauge (60 Hz disk drive) 
Drive belt spacer gauge (50 Hz disk drive) 
EIA loopback connector 
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APPENDIX B 
GLOSSARY AND NOTATION 

Auto Baud - A program-controlled function that sets the baud rate of the console USART to be 
compatible with the console terminal. 

Bank 0 or Bank 1 - A sectioned area of RAM memory on the RAM module consisting of a group of 
ICs. 

Bootstrap ROM - A ROM on the RAM module that contains the bootstrap loader program. 

Break key - A key on the peripheral device keyboard that halts the program operation of the LSI-II 
microprocessor. 

Cluster EIA module - A printed circuit board that contains the EIA/TTL level converters and 25-pin 
connectors for terminals no. 1, no. 2, and no. 3. 

Data Field - The area of a track on the flexible disk where the data information is recorded. 

DEVM (Device Map) - A listing of options used to specify the tests to be performed during the system 
exerCIser program. 

Disk Controller module - A printed circuit board that contains the 8085 controller microprocessor and 
provides an interface to the disk drives. 

EIA (Electronic Industries Association) - A standard (RS-232-C) which defines the signals used be­
tween data terminal equipment and data communications equipment. 

Exerciser Compatibility test - A test performed to verify that the information written on a flexible disk 
in one disk drive can be read by another disk drive. 

Fast DIN cycle - A fast data input cycle of the LSI-II microprocessor used to monitor special func­
tions within the PDT-II/ISO. 

Function switch - A bank of five switches on the peripheral module used to enable or disable specific 
PDT-II/ISO functions. 

Index hole - A hole in the flexible disk used to indicate the speed of rotation and to synchronize the 
recording and reading of data on the disk. 

Intelligence module - A printed circuit board that contains the LSI-II microprocessor IC set and the 
8085 I/0 microprocessor. 

Loopback connector - An optional device that attaches to the device connectors on the rear panel of the 
PDT-II/ISO when performing the loopback test. 
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Loopback test - A test that transmits and receives data for validation through the USART registers or 
through the loopback connector. 

LPCSR (Line Printer Control/Status Register) - A 16-bit register used to select control functions and 
to indicate the status of the printer during transient operations of the line printer. 

LPDSR (Line Printer Data Buffer Register) - A 16-bit register that stores the data to be transmitted to 
the line printer. 

LSI-II - A I6-bit microprocessor consisting of four 40-pin ICs on the Intelligence module. 

LTC (Line Time Clock) - A frequency standard that causes a realtime event interrupt of the LSI-II 
microprocessor to occur every 16.6 ms. 

Mode switch - A three-position switch on the rear panel used to select normal operation, the self-test 
program, or to reset the PDT-II/ISO. 

ODT (Octal Debugging Technique) - A program that allows the operator access from the console 
keyboard to internal registers. 

PARCSR (Parameter Control/Status Register) - A 16-bit USART register used to select the operating 
parameters for the transfer of data to and from the modem during the synchronous mode of operation. 

PASS - The completion of a sequence of program tests. 

PDT-IIV03 - An LSI-II microprocessor based system that contains two flexible disk drives. 

Performance tests - A series of tests used to evaluate the performance of the PDT-II /150. 

Peripheral module - A printed circuit board that contains the USARTs ICs for standard and optional 
devices. 

RAM module - A printed circuit board that contains the resident RAM and the bootstrap ROM for 
the LSI-II microprocessor. 

RBUF (Receiver Data Buffer) - A I6-bit USART register that receives the data character to be printed 
or displayed by a device. 

RCSR (Receiver Control/Status Register) - A 16-bit USART register used to select control functions 
or to indicate the status of a device. 

RT-IIV3 - A realtime operating system used for program development and on-line applications. 

RXCS (Disk Drive Control/Status Register) - A 16-bit register on the Disk Controller module. 

RXCSR (Receiver Control/Status Register) - A 16-bit USART register used during synchronous 
modem operations to select control functions and indicate the status of the receiver. Used to select 
control functions or to indicate the status of the disk drives. 

RXDB/RXES (Disk Drive Data Buffer) - A 16-bit general purpose USART register used to select 
control functions or to store data from a device during receive operations. 

RXDBUF (Receiver Data Buffer Register) - A 16-bit USART register used during synchronous 
modem operations to store the data received from the modem. 



RXSA (Track and Sector Register) - A 16-bit register in the Disk Controller module used to select the 
location of the data to be written or read from the flexible disk. 

Scratch Floppy - A preformatted flexible disk that contains no data or data no longer required. 

Self-Test - A diagnostic program stored in ROM that functionally tests the operation of the PDT-
11/150. 

Standard EIA module - A printed circuit board that contains the level converters and connectors for 
the console, modem, and line printer devices. 

System Exerciser (CVKDAB) - A sequence of programs available on flexible disk and used to test 
functionally the operation of the PDT-II /150. 

System Program - Any of a series of stored programs that, when entered into the PDT-II /150, will 
perform specific functions. 

SWR (Switch Register) - A register used to control the output indications when the system exerciser 
programs are being performed. 

TIM Group Assembly - A group of three printed circuit boards consisting of the Intelligence module, 
the RAM module and the Peripheral module. 

TXCSR (Transmitter Control/Status Register) - A 16-bit register used during synchronous modem 
operations to select control functions and to indicate the status of the transmitter. 

TXDBUF (Transmitter Data Buffer Register) - A 16-bit register used during synchronous modem 
operations to store the data to be transmitted to the modem. 

UPCSR (USART Parameter Control/Status Register) - A 16-bit register used to select the operating 
parameters of the USARTs that interface to the Standard EIA and Cluster EIA devices. 

XCSR (Transmitter Control/Status Register) - A 16-bit USART register used to select control func­
tions or to indicate the status of the transmitter section of the USART. 

XBUS (Transmitter Data Buffer) - A 16-bit USART register used to store the data for transmission to 
the device. 
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Cluster EIA Module 
connector signals, 2-9; 5-112 
de voltages, 5-47 
functional layout, 5-90 
functional operation, 4-64 
module removal, 5-70 
module replacement, 5-70 

Communications Modem Interface 
baud rates, 6-3; 6-4 
device types, 2-8 

Communications Modem Register Formats 
asynchronous mode, 6-17 

RBUF, 6-17; 6-20 
RCSR, 6-17; 6-18 
XBUF, 6-17; 6-21 
XCSR, 6-17; 6-21 

synchronous mode, 6-23 
PARCSR, 6-23; 6-25 
RXCSR, 6-23; 6-26 
RXDBUF, 6-23; 6-28 
TXCSR, 6-23; 6-29 
TXDBUF, 6-23; 6-30 

Console Device Interface 
baud rates, 6-3; 6-4 
device types, 2-8 

Console Device iRegister Formats 
RBUF, 6-12; 6-13 
RCSR, 6-12; 6-13 
XBUF, 6-13; 6-14 
XCSR, 6-13; 6-14 

Disk Controller Module (RXT 11) 
connector signals, 5-113 
de voltages, 5-43 
functional layout, 5-91; 5-92 
functional operation, 4-70 
module removal, 5-70 
module replacement, 5-74 
ROM installation, 5-71 

Disk Drive Assembly (RXOl) 
ac voltage distribution, 5-29; 5-30; 5-32 
drive belt and pulley alignment, 5-119 
mechanical functions, 5-114 
60 Hz to 50 Hz conversion, 5-120 
wiring diagram, 5-115 

Disk Drive Register Formats 
RXCS, 6-34; 6-35 
RXDB/RXES, 6-34; 6-37; 6-38 
RXSA, 6-34; 6-39 
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insertion and removal, 3-4 
media specifications, 1-7 
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functions, 3-2 
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function, 3-3 
location, 3-2 

Hardware Options 
option descriptions, 1-4 

I C Vendor References 
component documents, 1-9 

Installation Procedure 
ac power requirements, 2-3 
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site preparation, 2-3 

Intelligence Module (KDT 11) 
connector signals, 5-95; 5-96; 5-97; 5-99; 5-101 
de voltages, 5-44 
functional layout, 5-86 
functional operation, 4-12 
jumper lead installation, 5-66 
jumper lead locations, 5-67 
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Line Printer Interface 
baud rates, 6-3; 6-4 
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function, 3-2 
location, 2-6 
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Peripheral Module (DLTll) 
component layout, 5-88 
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functional operation, 4-50 
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module removal, 5-61 
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functional operation, 4-100 
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module removal, 5-56 
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ac power requirements, 2-3 
device cable connections, 2-5 
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baud rates, 6-3; 6-4 
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Formats 
(see Console Device Register Formats) 

Unpacking and Inspection 
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