
























































I NST AllATION 6100 USER'S GUIDE 

4.7 Disk Drive Cabling· 

Disk drives must be cabled correctly to insure proper transfer and retrieval of data. Figure 4-4 illustrates 
the correct placement of the A- and B-cables on the controller board. This subsection details the pro
cedures necessary to connect System Industries drives in a daisy-chain configuration. 

NOTE 

When installing the cables, take care to ensure 
that pin one (1) on the controller is aligned 
through the cable(s) to pin one (1) on the 
drive(s). 

In a daisy-chain configuration, each drive communicates to the controller �t�h�r�o�u�~�h� a discrete B-cable 
and a common A-cable. The A-cable is attached to connector J1. The free end e"f this cable is then 
attached to the first drive in the daisy-chain. One is connected between connec;tor J2 on the controller 
board and the first drive in the daisy-chain. Additional B-cables are attached to the controller on con
nectors J3 through J5. The drive connected to J2 is designated as drive 0 and drives connected to J3 
through J5 are designated as drives 1 through 3 respectively. The free end of each cable is attached to 
the disk drive as specified for each drive type. ' 

NOTE 

The total A-cable length must not· exceed 100 
feet and the maximum length of each B-cable 
must not exceed 50 feet. 

Refer to System Industries Disk Drive User's Guide for cabling information for specific System Industries 
drives. 

4.8 Power-Up 

The system is now ready to be powered up. Refer to the PDP-11 Processor and System Industries Disk 
Drive manuals for exact power-up procedures. 
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PORT 3 
B·CABLE 

PORT 2 
B·CABLE 

Figure 4-4. Controller Cable Placement 
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6100 USER'S GUIDE DIAGNOSTICS 

5.0 DIAGNOSTICS 

The controller has internal diagnostics that are compatible with the DEC diagnostics listed in this section. 

5.1 Internal Diagnostics 

The controller contains in-PROM internal diagnostics. After power-up, the controller performs the 
following diagnostic tests: 

1. Microprocessor self-test 

2. Data RAM test 

3. Register file test 

During testing, the LED on the controller board is on. If the diagnostic tests indicate no failures, the con
troller turns the LED off. If there is a failure, the LED remains on, indicating a controller error. 

5.2 System Industries Disk Exerciser 

The System Industries disk exerciser program is EXOR11. This program is on a magnetic tape and is pro
vided by System Industries with every 6100 Controller. When the program is loaded on the system, the 
title 

TITLE JIMZAP - DISC EXERCISER V1.6 
EXOR11 6 - AUG - 1981 

appears followed by the first program prompt. Possible prompts and responses are described in this 
section. The operator responds to the prompts by entering an octal number followed by a carriage 
return. 

PROMPT 
FILL COUNT 

STATUS 

VECTOR 

ENTER TEST 
TO BE RUN 

ENTER 
PATTERN 
NUMBER 
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RESPONSE 
10 for CRT, 0 or 2 for teletype (default is 4) 

Beginning address of status registers (default is 176700) 

Interrupt vector number (default is 254) 

There are seven tests: 
bit 0 = format 
bit 1 = read entire disk 
bit 2 = read/write 
bit 3 = random read/write 
bit 4 = seek 
bit 5 = interrupt 
all tests = 77 {default is all tests} 

This prompt is printed only when read/write test is 
selected. There are five patterns: 
o = address of buffer location 
1 = 133333 
2 = 125252 
3 = 177777 
4 = 00000o (default is 0) 
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PROMPT 

ENTER RUN 
PARAMETERS 

ENTER 
NUMBER OF 
CYLINDERS 

ENTER 
STARTING 
CYLINDER 

DISKS TO 
TEST 

RESPONSE 

The run parameters are: 
bit 0 = short pass 
bit 1 = do not type errors 
bit 2 = format every pass 
bit 3 = halt on error 
bit 4 = loop on error 
bit 5 = do not type test names, or pass numbers 
bit 6 = timeout switch 
(default is 0, format first pass and test all cylinders) 

This prompt is printed only when short pass is selected. 
Enter number of cylinders to test. (NO DEFAULT) 

This prompt is only printed when short pass is selected. 
Enter starting cylinder number. (NO DEFAULT) 

There are seven possible units, enter the value number: 

Unit # Bit # Value 

0 0 1 
1 1 2 
2 2 4 
3 3 10 
4 4 20 
5 5 40 
6 6 100 
7 7 200 

(NO DEFAULT) 

The operator always has control of the CPU from the console. The following commands are available. 

5-2 

CTRL B = Boot (for boot options type "?") 

CTRl C = Restart at level 0 

CTRl 0 = Restart at level 0 

CTRL E = Restart at level 2 

CTRL F = Print cylinder, head, and sector 

CTRL H = Toggle halt on error 

CTRL L = Toggle loop on error 

CTRL N = Print current ECIB 

CTRL 0 = Toggle print error messages 

CTRl P = Print the ECIB table 

PB6100-9001-02 



6100 USER'S GUIDE 

CTRL Q = Proceed 

CTRL R = Restart with same arguments 

CTRL S = Halt 

CTRL T = Toggle timeout flag 

CTRL U = Toggle print pass number + test titles 

CTRL X = Print all registers 

RESTART ADDRESSES 

1600 = Same as CTRL C 

1604 = Same as CTRL R 

1610 = Same as CTRL B 

5.3 DEC Diagnostics 

DIAGNOSTICS 

The controller is compatible with the following DEC formatters and diagnostics for 80 and 160 Mbyte 
(mapped) drives without modification: 

PROGRAM NAME EMULATION DESCRIPTION 
--"---CZRMACO RM03/RM02 Formatter 

CZRMBBO RM03/RM02 Performance Exerciser 

CZRMECO RM03/RM02 Functional Test 3, 2 

CZRMFBO RM03/RM02 Extended Drive Test 

CZRMIBO RM03/RM02 Drive Compatibility Test 

The controller is compatible with the CZRMCB2 Functional Test 1 for RM03/RM02 with the following 
changes: 

TEST LOCATION IS CHANGE TO 

11 12036 4 137 
12040 240 13110 

36 24212 4 137 
24214 240 24n6 

41 26600 1007 407 

53 32260 4 137 
32262 240 32646 

61 35570 1406 406 

64 37002 4 137 
37004 240 37362 
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APPENDIX A 

A register bit followed by an asterisk indicates a bit whose function differs from DEC definitions. 
Registers are referred to by their name and UN I BUS address. 

Control and Status 1 Register (RMCS 1) (776700) 

RMCS1 register is used to store the current disk command function code and operational status of the 
controller. ' 

15 

I SC 

Bit 
15 

14 

13* 

12 

11* 

10* 

09-08 

07 

14 13 12 11 

I TRE MCPE tIi~:I~:~:~:1 OVA 

Name 
Special condition 
(SC) 

Transfer error 
(TRE) 

MASSBUS control 
bus parity error 
(MCPE) 

Not used 

10 09 

IpSEl IA17 

Type 
Read only 

Read/write 

Read only 

Drive available Read only 
(DVA) 

Port select (PSEL) Read/write 

A17-A16 UNIBUS Read/write 
address extension 
bits 

Ready (RDY) Read only 

MASSBUS is a trademark of Digital Equipment Corporation. 
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08 

I A1 

07 06 05 04 03 02 01 00 

I ROY I IE I F4 F3 F2 F1 FO I GO I 

Function 
Set when TRE or any drive ATA bit is set. Cleared by 
clearing the TRE or ATA conditions. 

Set when one or more RMCS2 bits (08-15) are set, 
or a drive error occurs during a data transfer. 
Cleared by UNIBUS INIT, controller clear, loading 
a data transfer command with GO bit set, or by 
writing a 1 to this bit causing an error clear. 

Set to 0 by controller. 

Always read as O. 

Set to 1 by controller. 

Read/write for diagnostic purposes and has no 
effect on controller operation. Cleared by UNIBUS 
INIT, controller clear, or by writing a 0 in this bit. 

Upper extension bits of the RMBA register. Cleared 
by UNIBUS INIT, controller clear, or by writing 0 in 
these bit positions. Cannot be' modified while con
troller is performing a data transfer. 

RDY normally = 1. During data transfers, 
RDY = o. When a data transfer command code 
(51-73) is written into RMCD1, RDY is reset. At the 
termination of the data transfer, RDY is set. 
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RMCS 1 (continued) 

Bits Name 
06 Interrupt enable 

(IE) 

Type 
Read/write 

6100 USER'S GUIDE 

Function 
I E is a control bit that can be set only under pro
gram control and enables an interrupt to occur 
when the following conditions are satisfied. 

1. Upon termination of a data transfer if IE is set 
when ROY becomes asserted. 

2. If SC, IE, and ROY are 011 asserted. 

3. If the program writes a 1 into IE and ROY at the 
same time. 

Cleared by UNIBUS INIT, controller clear, or 
automatically cleared when an interrupt is 
recognized by the CPU. When a 0 is written into IE 
by the program, any pending interrupts are 
cancelled. 

05-01 
00 

F4-FO and GO bit. Read/write F4-FO and the GO bit (00) ore function (command) 
code control bits. 

F4 F3 F2 Fl 

o 000 

000 1 
000 1 

000 

000 

000 

o 0 1 

o 0 1 1 
000 

000 

o 0 
100 

101 0 

100 

100 
1 1 0 

1 0 

FO GO Octal 

o 1 01 
o 1 05 

1 1 07 

o 1 11 

o 11 
1 13 

o 1 15 

1 1 17 

o 1 21 

1 1 23 

o 1 31 

o 1 51 

1 53 

o 61 

1 63 

o 71 

1 73 

No operation 

Seek command 

Recalibrate 

Drive clear 

Drive clear 

Release (dual sort operation) 

Offset command 

Return to centerline 

Read-in preset 

Pack acknowl~dge 

Search command 

Write check data 

Write check header and data 
Write data 

Write header and dato 

Read data 

Read header and data 

The GO bit (RPCS1, bit 0) must be set to cause the controller to respond to a command. The GO bit is 
reset by the controller after command execution. 
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Word Count Register (RMWC) (776702) 

RMWC is the word count register. It is loaded by the program with the two's complement of the number 
of words to be transferred. During a data transfer, it is incremented by 1 each time a word is transmitted 
to or from memory. A maximum of 65,535 words can be transferred at one time. 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

I~I~I~I~I~I~I~I~I~I~I~I~I~I~I~I~I 

Bit Name Type 
15-00 Word count (WC) Read/write 

Function 
Set by the program to specify the number of words 
to be transferred (two's complement form). Cleared 
only by writing zeros into all bits. RMWC is updated 
by the controller at the end of each complete sector 
transferred, or after each word of a sector of less 
than 256 words. 

UNIBUS Address Register (RMBA) (776704) 

RMBA register is used to address the memory location in which a transfer is to take place. The RMBA 
register forms the lower 16 bits of the address that combine with bit-09 and bit-08 of the control register 
RMCS1 to create the 18-bit memory address. The register is loaded with the starting memory address by 
the program. Each time a DMA transfer is made, the register is incremented by 2. If the BAI (bus 
address increment inhibit) bit (bit-03 of RMCS2) is set, the incrementing of the register is inhibited and all 
transfers take place to or from the starting memory address. 

15 

I SA 1 

Bit 
15-01 

o 

14 13 12 11 

SA 1 SA 1 SA 1 SA 

Name 
UNIBUS address 
(BA) 

Not used 
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10 09 

1 SA 1 SA 

Type 
Read/write 

08 

1 SA 

------ ---

07 06 05 04 03 02 01 00 

1 SA 1 SA 1 BA I SA 1 SA I- SA SA l~j~jIi1I~1 

Function 
Loaded by the program to specify the memory 
address of a transfer. Cleared by UNIBUS INIT, or 
by controller clear. The RMBA register is 
incremented by 2 after each transfer of a word to 
or from memory. 

Always read as O. 
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Disk Address Register (RMDA) (776706) 

RMDA register is used to address the sector and track on the disk to or from which a transfer is desired. 
The RMDA register is associated with the drive whose unit number appears in bits 00-02 of the status 
register RMCS2. Before a transfer, the RMDA register is loaded by the program with the address of the 
first block to be transferred. RMDA is incremented each time a block of data has been transferred so 
that consecutive blocks are automatically addressed when the word count indicates that more than one 
block is to be transferred. 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

1!!!!!!!j!!!!!!!!!!!f!!!!!!!!!Jj!!~!!!!!!!f!!!!!!!!d!!!!!!!!!!h A 16 I TA8 I TA4 I T A2 I TA 1 1i!!!~!!aI!!i!!!l!!!i!!!&!!!!!!!i!!!H!!!!!!~E!!!!!IlsA 16 I SA8 I SA4 I SA2 I SA 1 I 

Bit 
15-13 

12-08 

07-05 

04-00 

A-4 

Name 
Not used 

Track address 
(TA) 

Not used 

Sector address 
(SA) 

Type 
Read/write 

Read/write 

Read/write 

Read/write 

Function 

Set by the program to specify the track on which a 
transfer is to start. Cleared by read-in pr"eset com
mand. Updated by controller at the end of each 
sector. 

Set by the program to specify the sector on which a 
transfer is to start. Cleared by read-in preset com
mand. Updated by controller at the end of each 
sector. 
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Control and Status 2 Register (RMCS2) (776710) 

RMCS2 register indicates the- status of the controller and contains the drive unit number. The unit 
number specified in bits 00-02 of this register indicates which of the possible 4 physical or 8 logical 
drives is selected. 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

IOlT IWCE I UPE I NED INEM I PGE IMXF b\OPE lOR I IR I ClR I PAT I BAI I U2 U1 UO 

Bit Name T~~. Function 
15* Data late (DLT) Read only Set to 0 by controller. 

14 Write check error Read only Set when the controller is performing a write/check 
(WCE) operation and a word on the disk does not match 

the corresponding word in memory. Cleared by 
UNIBUS INIT, controller clear, error clear, or 
loading a data transfer command with GO bit set. 

WCE causes TRE to be set. If a mismatch is detected 
during a write-check command execution, the 
transfer terminates and the WCR bit is set. The 
memory address displayed in RPBA (and extension) 
is the address of the word following the one that did 
not match (if BAI is not set). The mismatched data 
word from the disk is displayed in the data buffer 
(RPDB). 

13 Parity error (U PEl Read/write Set if a UNIBUS parity error is detected during a 
write or write-check command. This bit may be set 
and cleared for diagnostic purposes by writing to it. 
Cleared by UNIBUS INIT, controller clear, error 
clear, or loading a data transfer command with 
GO bit set. 

12 Nonexistent drive Read only Set when the program reads or writes a register 
(NED) associated with a drive that does not exist, or is 

powered down. Cleared by UNIBUS INIT, con-
troller clear, error clear, or loading a data transfer 
command with GO bit set. NED sets TRE. 
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RMCS2 (continued) 

Bit 
11 

10 

09 

08* 

07 

06* 

05 

A-6 

Name 
Nonexistent 
memory (NEM) 

Program error 
(PGE) 

Missed transfer 
(MXF) 

Type 
Read only 

Read only 

Read/write 

MASSBUS data bus Read only 
parity error 
(MDPE) 

Output ready 
(OR) 

Input ready (IR) 

Controller clear 
(CLR) 

Read only 

Read only 

Write only 

6100 USER'SGUIDE 

Function 
Set when the controller is performing a DMA 
transfer and the memory address specified in RPBA 
is nonexistent (does not respond to MSYN within 10 
microseconds. Cleared by UNIBUS INIT, controller 
clear, error clear, or loading a data transfer com
mand with GO bit set. NEM sets TRE. The RPBA 
contains the address+ 2 of the memory location 
causing the error. 

Set when the program attempts to initiate a data 
transfer operation while the controller is currently 
performing one. Cleared by 'UNIBUS INIT, con
troller clear, error clear, or loading a data transfer 
command with GO bit set. PGE sets TRE. The data 
transfer command code is inhibited from being 
written. 

Set if a data transfer command is loaded with ERR 
set in RMDS, or if DMA transfers between the 
UNIBUS and the controller's data buffer fail to 
complete. This bit may be set or cleared for 
diagnostic purposes by writing to it. Cleared by 
UNIBUS INIT, controller clear, error clear, or 
loading a data transfer command with GO bit set. 
MXF sets TRE. 

Set to 0 by controller. 

Set by controller to indicate a word is in RPDB. 

Set to 1 by controller. 

When a 1 is written into CLR bit, the controller and 
all drives are i.nitialized. The following controller 
bits are cleared: RMCS1 bits 6, 8-10, 13-15, 
RMCS2 bits 0-5, 7-15, and RMBA. The following 
drive bits are cleared: RMER1, RMER2, RMCS1 bits 
0-5, RMAS, RMEC2, and RMDS bits 14-15. A 
UNIBUS INIT command also causes controller 
clear to occur. 
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RMCS2 (continued) 

Bit Name 
04* Parity test (PAT) 

03 UNIBUS address 
increment inhibit 
(BAI) 

02-00 Unit select 
(U2-UO) 
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Type 
Read/write 

Read/write 

Read/write 

INSTRUCTIONS AND REGISTERS 

Function 
PAT bit has no effect on 6100 operation. Cleared 
by UNIBUS INIT or controller clear. 

When BAI is set, the controller will not increment 
the RMBA register during a data transfer. BAI bit 
cannot be modified while the controller is doing a 
data transfer (ROY negated). 

U2-UO bits are written by the program to select a 
drive. 

Cleared by UNIBUS INIT or controller clear. 

The unit select bits can be changed by the program 
during data transfer operations without interfering 
with the transfer. 
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Drive Status Register (RMDS) (776712) 

RMDS contains status indicators for the selected drive. The status indicators displayed are those of the 
drive that is specified by the unit select bits (OO-02) of the RMCS2 register. 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

I AT A I ERR I PIP I MOL I WRl IlBT I PGM I DPR I DRY I w 1~~~tij~~~~~~~~~~l~t~.~~I~~~~~f~~~~~~~~ij~~I~~j~~~J~~~I~bt~~~t~iI~~]~t~~j~I~1 OM I 

Bit 
15 

14 

13 

12 

A-a 

Name 
Attention active 
(ATA) 

Error (ERR) 

Positioning in 
progress (PI P) 

Medium on-line 
(MOL) 

Type 
Read only 

Read only 

Read only 

Read only 

Function 
An attention condition from a drive will set the AT A 
bit and the corresponding AT A summary bit in 
RPAS. 

ATA is cleared by UNIBUS INIT, controller clear, 
loading a command with the GO bit set, or, if no 
error conditions exists, writing a 1 in the RPAS 
register bit corresponding to the drive's unit 
number. 

An attention condition is caused by: 

1. any error in the error registers if 

a. GO bit set at completion of command, 

b. GO bit reset at occurrence of error 

2. at completion of seek, search, recalibrate, offset 
or return to centerline 

3. MOL changes state. 

Set when either of the error registers RMER1 or 
RMER2 indicates a drive error. Cleared by UNIBUS 
INIT, controller clear, drive clear, or by writing 0 in 
error registers. 

Set by drive when a positioning command is 
accepted. These commands are seek, offset, 
recalibrate, and search. The PIP bit is also set 
during implied seeks, mid-transfer seeks, and offset 
operations during a read. The bit is cleared when 
the function is completed. 

Set for the drive upon the successful completion of 
the start-up cycle. Cleared when the drive is spun 
down or switched off. (This bit is set when unit
ready from the drive is asserted and cleared when it 
is d~asserted.) 
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RMDS (continued) 

Bit Name Type 
11 Write lock (WRl) , Read only 

10 last block Read only 

09* Programmable Read only 
(PGM) 

08* Drive present Read only 
(DPR) 

07 Drive read (DRY) Read only 

06 Volume valid (W) Read only 

05-01 

00 

Not used 

Offset mode (OM) Read only 
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Function 
Set when last addressable sector on the disk pack 
has been tried or written. 

Set when last addressable sector on the disk pack 
has been read or written. 

Set to 0 by controller. 

Set to 1 by controller. 

Set at the completion of every command, data 
handling or mechanical motion. 

Cleared at the initiation of a command. 

If this bit is reset, the controller cannot issue another 
command. When set, this bit indicates the readiness 
of the drive to accept a new command. 

DRY is the complement of the GO bit except when 
the drive is nonexistent; then DRY is reset. 

Set by the pack acknowledge or read-in preset 
command. 

Cleared whenever drive cycles up from the OFF 
state and on controller power-up. 

When reset, W bit indicates drive went off-line 
then on-line, and a possible disk pack change. 

Always read as O. 

Set when offset command is issued to drive. When 
set, and a read command is received, the offset is 
performed prior to the execution of the read. 

Reset by any of the following actions: 

1. Power-up 
2. Mid-transfer seek 
3. Read-in preset 
4. Write data or write header and data 
5. Return to centerline 
6. Write cylinder desired 
7. Recalibrate 
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Error Register #1 (RMER1) (776714) 

RMER 1 contains the error status indicators for the drive whose unit number appears in bits 00-02 of the 
RMCS2 register. The logical OR of all the error bits in the RMER1 and RMER registers are written into bit 
14 of the RMDS register. 

Errors can be classified into two categories: Class A and Class B. 

• Class A errors are handled at the completion of a non-data transfer command, or in the case of a 
data transfer command, at a sector boundary provided the run line is inactive. 

• Class B errors cause the command to terminate immediately, or as soon as possible. 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

lOCK I UNS I OPI forE f WlE IIAE I AOE ~CRC I HCE I ECH IWCF I FER I PAR I RMR IllR I IlF I 

Bit Name T~~e Function 
15 Data check (DCK) Read/write Set during a read operation when the ECC hard-

ware has detected an ECC error after the ECC 
bytes have been looked at. 

Cleared by a drive clear command, UNIBUS INIT, 
controller clear, or by writing 0 into the register. 

14 Unsafe (UNS) Read/write Set when bit 7 (DVC) of RMER2 is set. 

Cleared by drive clear, UNIBUS INIT, or controller 
clear. 

13 Operation Read/write Set if during a search or data transfer command the 
incomplete (OPI) correct sector is not located. 

12* Drive timing error Read/write Set to 0 by controller. 
(DTE) 

11 Write lock error Read/write Set when the program attempts to issue a write 
(WLE) command to a drive that has write-protect switch 

on. 

Cleared by UNIBUS INIT, drive clear, controller 
dear, or by writing 0 into the register. 

10 Invalid address Read/write Set when the address in the desired cylinder register 
error (IAE) (RMDC) or the disk address register (RMDA) is 

invalid and a seek, search or data transfer opera-
tion is initiated. 
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RMERl (continued) 

Bit 
09 

08 

07 

Name Type 
Address overflow Read/write 
error (AOE) 

Header CRC error Read/write 
(HCRC) 

Header compare 
error (HCE) 

Read/write 
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Function 
Set when the desired cylinder register (RMDC) 
overflows during a read or write. 

Cleared by UNIBUS INIT, drive clear, controller 
clear, or by writing 0 into the register. 

Setting of this bit indicates that the desired cylinder 
address register has exceeded the maximum 
cylinder address. 

Set if bit 10 (HCI) of RMOF is not set and the con
troller detects a CRC error in the header. 

Cleared by UNIBUS INIT, drive clear, controller 
clear or by writing 0 into the register. 

Set if bit 10 (Hel) of RMOF is reset and one or more 
of the following occurs while reading the header: 

1. Bits 00-09 of the first header word do not match 
bits 00-09 of the desired cylinder address 
register (RMDC). 

2. Bits 10, 11, and 13 of the first header word are 
not zero. 

3. Bits 00-15 of the second header word do not 
match bits 00-15 of the desired track/sector 
register (RMDA). 

Cleared by UNIBUS INIT, drive clear, controller 
clear, or by writing 0 into the register. 

NOTE: Bits 14 and 15 must be set in the first 
header word or BSE will be set. Also, bit 12 of the 
first header word must be a 1 or FER will be set. 
However, these ·errors do not set HCE. 
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RMER 1 (continued) 

Bit· Name T~~e Function 
06 ECC hard error Read/write Set at the conclusion of the error correction pro-

(ECH) cedure (bit 15 (DCK) of this register set and bit 11 
(ECI) of RMOF not set), indicating that the error 
was an uncorrectable ECC error. 

Cleared by UNIBUS INIT, drive clear, controller 
clear, or by writing 0 into the register . 

05* Write clock fail . Set to 0 by controller. 
(WCF) 

04 Format error Read/write Set when reading a sector header if bit 10 (HCI) of 
(FER) RMOF is not set and bit 12 of the first header word 

is not set to ali or if bit 12 of RMOF is not set to a 1 
and a data transfer command is executed. 

NOTE: The controller words are in 16-bit word 
length mode only. 

Cleared by drive clear, controller clear, UNIBUS 
INIT, or bY,writing 0 into the register. 

03* Parity error (PAR) Set to 0 by controller. 

02 Register modifica- Read/write Set when a write is attempted to any drive register 
tion refused (except RMAS) while the GO bit is set. 
(RMR) 

Cleared by UNIBUS INIT, controller clear, drive 
clear, or by writing 0 into the register. 

01* Illegal register Set to 0 by controller. 
(ILR) 

00 Illegal function Read/write Set when the function code in the control register is 
(ILF) illegal and the GO bit is set. 

Cleared by UNIBUS INIT, drive clear, controller 
clear, or by writing 0 into the register. 
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Attention Summary Register (RMAS) (776716) 

RMAS allows the program to examine the attention status of all the drives with only one register read 
operation. It also provides the means for resetting the attention logic in a selected group of drives. The 
bit displayed in each of the eight low-order positions of this register is identical to the ATA bit displayed 
in the RMDS register for the corresponding drive. When fewer than four drives are attached to the con
troller, the bits corresponding to the missing drives are always O. 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

1!!I!i1!1I!1!1iII!i.1IIH~~!~I~i~j~j~1~1~1¥~1Ii.!I~~~!~11!i!jl~II!1!~!~!l!~!ql~I!~~~~11I~~~ij~~~~~I~~!lI~!!!ijI~!~!~m AT A I AT A lATA I AT A I AT A I AT A I AT A I AT A I 

Bit 
15-08 

07-00 

Name 
Not used 

Attention active 
(ATA) 

PB61 00-9001-02 

Typ. 

Read/write 

Function 
Read as O. 

Each AT A bit is set when the corresponding drive 
asserts its A T A bit. 

All bits are cleared by UNIBUS INIT or controller 
clear. Individual bits are cleared by loading a func
tion code with the GO bit set in the corresponding 
drive or by writing a 1 in the AT A bit positions of 
this register. Writing a 0 has no effect. 

Each drive's AT A bit is displayed in bit 15 of R PDS. 
Each drive also responds in the bit position of RMAS 
register that corresponds to its unit number; e.g., 
drive 02 responds in bit position 02 of RMAS 
register. 
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Look-ahead Register (RMLA) (776720) 

RMLA contains the count. of the sector that is currently positioned under the heads. The value is 
represented as a binary number in bit locations 06-10, where bit 6 is the LSB. The maximum count for a 
16-bit/word format is 31 and for an 18-bit/word format is 29. 

15 14' 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

~~lI~li~I~~~~~III~i~1I~~iIIli~IIl~ilIIi~l~lI~l:l:llI:l:~i:Ilj]SC16 I sca I SC4 I SC2 I SC1 Ij~jl~~jil:l~l:Il~lI:I:l:lI:l:[:l:j~l:l:Il~l:Il:li~:Il:l:tIl:l:lil:lI:l:lt:lllIlil:I:Ill 

Bit Name Type 
15-11 Not used 

10-06 Sector count 
(SC 1-16) 

05-00 Not used 

Data Buffer Register (RMDB) (776722) 

Function 
Read as O. 

Set to correspond to the current sector count value. 
Reset by the index pulse. 

Read as O. 

RMDB is used to monitor the data buffer and provide the bad data word as a result of a bad data com
pare operation. 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

I DB I DB I DB I DB I DB I DB I DB I DB I DB DB I DB I DB I DB I DB I DB I DB 

Bit Name Type Function 
15-00· Data buffer (DB) Read/write Contains the bad data word as the result of a data 

compare operation. 

Maintenance Reglster,l (RMMR 1) (776724) 

RMMR 1 is not emulated. 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

Illl:llltilIJllillllllllli.:IlI:IIlIi.:l:IIiIlIi:IIl:l}IjdIl:l:l:!I:l:l:Iil:l~I!:I:l:l:!:i.l:!~l:l:l:l:l:l:l:i!llllIl[r~i:[:li:j:[~!:l:~:II!:]).:l:l:l:IJ~l:!:[:[i:!:!:l:l:l:!:!:N~:!:I[U:[:tll.:[:~~~Il:I~~~I.:I~:[:~lIII.:[I:[:ll~:I~tiI[~H 

Bit Name Type Function 
15-00 None Set to 0 by controller. 
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6100 USER'SGUIDE INSTRUCTIONS AND REGISTERS 

Drive Type Register (RMDT) (776726) 

RMDT allows the program to distinguish between different classes of drives. 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

Bit Name Type 
15-14 Not used 

13 Moving head 
(MOH) Read only 

12 Not used 

11* Drive request Read only 
required (DRQ) 

10-09 Not used 

08-00 Drive type (DT) Read only 

PB61 00-9001-02 

DT DT DT DT DT DT DT 

Function 
Always read as O. 

Always read as 1, since drives are moving head 
devices. 

Always read as O. 

Set to 0 by controller. 

Always read as O. 

DT bits contain a number showing the drive type 
being emulated as set up by the switches on the 
controller (see RMSN). 

Drive Type 
RM03 
RM05 

DT 08-00 (Octal) 
024 9762 disk drive - 80 Mbyte 
027 9766 disk drive - 300 Mbyte 
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Serial Number Register (RMSN) (776730) 

RMSN allows the program to identify the drives attached to the controller by providing a copy of the 
drive type switches and the drive port numbers. 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

Bit Name T~~e Function 
15 EM 011 = RM05/RM03 emulation. 

14-13 Not used Always read as O. 

12-08 DT Drive type defined as: 
0 0001 80 Mbyte drive 
0 0011 300 Mbyte drive 
0 1011 160 Mbyte drive 
0 1101 160 Mbyte drive (mapped) . 
0 1110 675 Mbyte drive (mapped) 

NOTE: Other codes reserved. 

07-03 Not used Always read as o. 

02-00* . Drive Number LDO-LD2 bits contain the logical drive number (0-7) 
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Offset Register (RMOF) (776732) 

RMOF contains the positioner offsetting information supplied to the drive directly by the software 
operating system prior to issuance of the offset command. The drive has the ability to offset the posi
tioner approximately 200 mic~o-inches from the track centerline in either direction. 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

l!i!i!i!ii!IiIli!i!i!ii!i!i@lilJI)Jij)jlfIJ FMT I ECI I HCI Ijlj@aljIliljlIlj~I))j!Ijl OFD rj!j!ij)jI!j)j~)Ij!j)i.j)IIi)i)i)I))jil)!i!!!!ii!i!!!!!ii)j)j!j!j!j!j~)jt!jiI!~!~!~!~I~)~)~i!~I!t~~@!~!~i!~I!~!11 

Bit 
15-13 

12* 

11 

10 

09-08 

07 

06-00 

Name 
Not used 

Format (FMT) 

Error correction 
inhibit (ECI) 

Header compare 
inhibit (HCI) 

Not used 

Offset direction 
(OFD) 

Not used 

PB61 00-9001-02 

Type 

Read/write 

Read/write 

Read/write 

Read/write 

Function 
Always read as o. 

FMT bit must be set to a 1 by the program to use the 
controller for data transfer commands. When 
reading a header from the disk, the recorded bit is 
compared with this setting (i.e., compared with 1). 
If the bits do not compare, bit 4 of RME.R1 (FER) is 
set. 

Cleared by read-in preset or by writing a 0 to this 
bit. 

Set by program to inhibit error correction when an 
ECC error is detected. 

Cleared by read-in preset command or by writing a 
o to this bit. 

Set by program to inhibit the reporting of header 
compare errors FER, BSE, HCE, and HCRC in 
RMER1. 

Cleared by read-in preset command or by writing a 
o to this bit. 

Always read as O. 

Set when the offset direction is toward the spindle. 
When reset, the offset direction is away from the 
spindle. 

The offset direction bit is valid if the following three 
conditions are met: 
1. Read command is loaded into bits 0-5 of control 

register (RMCS1). 
2. RMCS1 GO bit is set. 
3. The offset mode bit (RMDS bit 00) is set. 

Cleared by the same conditions that clear the OM 
bit (see RMDS), or by writing a 0 to this bit. 

Always read as O. 
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Desired Cylinder Register (RMDC) (776734) 

RMDC contains the addre.ss of the cylinder to which the drive positioner moves the heads for a seek, 
search, or data handling command. 

15 14 13 12 11 10 09 

Bit Name 
15-10* Not used 

09-00 Desired cylinder 
(DC) 

Type 

Read/write 

Holding Register (RMHR) (776736) 

08 07 06 05 04 03 02 01 00 

DC IDC IDC IDC IDC IDC DC I DC DC 

Function 
Always read as O. 

Set by the program to specify the required cylinder 
address. Cleared by read-in preset command. The 
IAE bit in RMER1 will be set if, when asserting the 
GO bit for a data transfer, seek or search com
mand, this register contains an address larger than 
the maximum cylinder address on the drive. 

RMHR provides no drive function. It is used only by diagnostic software. When writing into this register, 
all bits remain unchanged and new information is lost. When reading from this register, the comple
ment of the register contents is read. Whenever writing any legal register, this holding register is con
currently written. 

15 14 13 12 11 10 09 08 

I HR I HR I HR I HR I HR HR I HR I HR 

Bit Name Type 
15-00 Holding register Read/write 

(HR) 

A-18 

07 06 05 04 03 02 01 00 

HR I HR I HR HR HR HR HR HR 

Function 
This register is used only by diagnostic software. 

When writing to this register, all bits remain 
unchanged and new information is lost. 

When reading this register, the complement of the 
register contents is read. 

When writing to any other drive register, this 
holding register is also written. 

When reading from any other drive register, the 
complement of the data is written to this holding 
register. 
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Maintenance Register #3 (RMMR2) (776740) 

RMMR2 register is not emulated by the 6100 and is preset by the controller to 11777 octal. 

1 5 1 4 13 1 2 1 1 1 0 09 08 07 06 05 04 03 02 01 00 

l:i:iii:iiiif:i:i:i:i:i]ii:i:i:i:Hf:i::f.~fif:iH 1 li:::::::i::::::iIifI:ii:i:i:iI:1 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 

Bit Name Type Function 
15-00* None Read only Set to 11777 {octal} by controller. 

Error Register #2 (RMER2) (776742) 

RMER2 contains detailed error status information and is primarily used for monitoring the electro
mechanical performance of the drive rather than the interface. All unsafe errors, with the exception of 
read/write unsafes, cause the drive to retract heads from the pack area; prevent a head load from 
occurring; de-elect all heads; and disable the read, write, recalibrate, seek, and offset commands. 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

I BSE I SKI lOPE live Ilse IlBe 1:::i:i:ii:i:itiijIiiiiii:iiiiiiiiiiil Dve [ii::ii:i:iii:i:iJit:ii:i:ii:iiIJf:i:ii:iiiIJ DPE liii:i::i:iii:i:i:i:iJ:i:Iii:i:Ii:i:t:Illl:i:i::J 

Bit 
15 

14 

13* 

12 

11* 

Name 
Bad sector error 
(BSE) 

Seek incomplete 
(SKI) 

Operator plug 
error (OPE) 

Type 
Read/write 

Read/write 

Invalid command Read/write 
(IVe) 

Loss of system 
clock (LSC) 

PB61 00-9001-02 

Function 
Set whenever the controller detects a O.in bit 14 or 
15 of the first header word and the HCI bit in RMOF 
is zero. Cleared by drive clear, UNIBUS INIT, con
troller clear, or by writing O's to this register. 

Set when a seek error occurs in the drive. 

Set to 0 by controller. 

Set if either W or MOL is not set (RMDS bits 6 and 
12), and ERR (RMDS bit 14) is not set, and any com
mand other than read-in preset, pack 
acknowledge, drive clear or NO-OP is received. 

Set to 0 by controller. 
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6100 USER'S GUIDE 

(RMER2) (continued) 

Bit 
10 

09-08 

07 

06-04 

03* 

02-00 

A-20 

Name 
Loss of bit clock 
(LBC) 

Not used 

Device check 
(DVC) 

Not used 

Data parity error 
(OPE) 

Not used 

Type 
Read/write 

Read/write 

INSTRUCTIONS AND REGISTERS 

Function 
Set when a loss of the drive bit clock is detected. 
(The bit clock is derived from the read and servo 
clocks.) 

Always read as o. 

Set when the drive fault line from the drive is 
asserted. This bit also sets bit 14 (UNS) in RMER1. 

Cleared by drive clear, UNIBUS INIT, controller 
clear, or by writing O's to this register. 

Always read as O. 

Set to 0 by contro"er. 

Always read as O. 
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ECC Position Register (RMEC1) (776744) 

RMEC 1 contains the exact location of an error burst within a field, following the completion of the error 
correction procedure. The drives have error correction code capabilities that detect and correct errors 
by reconstructing a portion of data. In the specified code word length, the ECC code corrects an error 
that fails within an 11-bit burst. Any errors outside the specified burst length are detected but not cor
rected. The ECC hardware, in this case, yields an ECC uncorrectable error. The drive logic contains the 
hardware to find the burst in which the read error is included and to determine the exact location of the 
burst within the data field. 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

~Ii!ii!iI!i!il!i!i!i!ilHi!i!i!i!fi!i!iIi!i!i!!I!!1 POS I POS I POS I POS I POS I POS I POS I POS L POS I pas I pas I POS I POS I 

Bit 
15-13 

12-00 

Name 
Not used 

Position (POS) 

PB61 00-9001-02 

Type 

Read only 

Function 
Always read as o. 

Set by the ECC logic if a data check error occurred 
and the error is considered to be correctable (bit 6 
of RMER1 is not set). These bits represent the binary 
address of the right-most bit of the error pattern in 
RMEC2, counting from the first data bit in the sec
tor. (Note that the first data bit of the sector has a 
position address of 1 not 0.) If bit 6 (ECH) of RMER1 
is set, or if bit 11 (ECI) of RMOF is set, the contents 
of this register are irrelevant. 
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ECC Pattern Register (RMEC2) (776746) 

RMEC2 contains the actual error burst and the ECC position register (RMEC1) contains the address that 
determines the actual location of the error burst within the data field. 

15 14 13 12 1 1 10 09 08 
~~[[~[~[i:[:::[:[:[:J[:[[::i:[i:[:[:[:[:[:~[::[:I~i[I:[:[~:I[:[:ij[:[::[:[:[il:[:[IiI:[:[:j:l~ PAT I PAT I PAT I 

Bit Name Type 
15-11 Not used 

10-00 Pattern (PAT) 

A-22 

07 06 05 04 03 02 01 00 

PAT I PAT I PAT I PAT I PAT I PAT I PAT I PAT I 

Function 
Always read as O. 

Set by the ECC logic if the detected error is correct
able. The 11 pattern bits establish the error burst, 
where a 1 in the error pattern indicates a bit of the 
data in memory which is in error. The position of the 
least significant bit of the error pattern is deter
mined by RMECl. 

If bit 6 (ECH) of RMER1 is set, or if bit 11 (ECI) of 
RMOF is set, the contents of this register are 
irrelevant. 

Cleared by UNIBUS INIT, controller clear, or drive 
clear. 
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6100 USER'S GUIDE REGISTER SUMMARY 

APPENDIX B 

Control and Status 1 Register (RMCS 1) (776700) 

15 14 13 12 11 10 en 08 07 06 05 04 03 02 01 00 

I SC I TRE IMCPE (i~iIa.~i~iII~oVA \PSEL IA17 I A1 IROY I IE \ F4 F3 F2 I F1 I FO IGO I 

Word Count Register (RMWC) (776702) 

15 14 13 12 11 10 en 08 07 06 05 04 03 02 01 00 

I~I~I~I~I~I~I~I~I~I~I~I~I~I~I~I~I 

UNIBUS Address Register (RMBA) (776704) 

15 14 13 12 11 10 en 08 07 06 05 04 03 02 01 00 

I SA I BA I SA I BA I SA I SA I BA I BA I SA I BA I SA I BA I SA I BA I SA l~i~)))).m)j)i)1 

Disk Address Register (RMDA) (776706) 

15 14 13 12 11 10 en 08 07 06 05 04 03 02 01 00 

~jiji:i)l.i:IIitiI)iai:i:i:i)i)ij[)fijfi)t1jh A 16 I TA8 I TA4 I T A2 I TA 1 lijfii1\Ilji\il\1~\i)ijIl)l)ljljli)l)Il)l)al)l)1)lI)j)ISA 16 I SA8 I SA4 I SA2 I SAl I 

Control and Status 2 Register (RMCS2) (776710) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

IOlT 'WCE I UPE I NED INEM I PGE \MXF !MOPE I OR I IR I ClR I PAT I SAl I U2 I U1 I UO I 

Drive Status Register (RMDS) (776712) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

I ATA I ERR I PIP 'MOL IWRl IlST 'PGM IOPR I DRY I w I!j)IiIi[fiIIj!j[i~ii[i[ifiI[ii[i[i~i[i[i[iIi[l[ii[iI:i[i[fIIili~i~Iijil OM I 

Error Register #1 (RMER1) (776714) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

lOCK 'UNS I OPI I OTE I WlE IIAE I AOE 'HCRC I HCE 'ECH 'WCF 'FER 'PAR 'RMR 'llR 'llF 
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Attention Summary Register (RMAS) (776716) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

fi!i!i!i!i.i!i!if]i!!!i!i!ji!l!l!lliB.I!IilIi!ii.!iIf!t!iI~i~!i!iI!ili~iIij!iIIli!iI~!~I~i~i~irIiij!fi~iII ArA I ArA I ArA I ArA I ArA I ArA I ArA lArA I 

Look-ahead Register (RMLA) (776720) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

IIi~i~iIiI~I~i~i~i~i.i~i~iI~i~llIi~i.iI~i~iIi~iI~i~~i~~~~IJ~i~iI~Q~~~~~ll SC 16 I sca I SC4 I SC2 I SC 1 II~i~i~~IiI~f~~i~i~~li~i~i~i~i~!i~~I~~I~~J~~Ifi~i~i~i!iIi~iItiI!iIIi~iili~ii!i~iI~J 

Data Buffer Register (RMDB) (776722) 

15 14 13 12 11 10 09 08 07 06 05 04 "03 02 01 00 

I DB I DB I DB I DB I DB I DB I DB [ DB I DB I DB I DB I DB I DB I DB I DB I DB I 

Maintenance Reglster,l (RMMR 1) (776724) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

Il~1~~~~~i~!!!!!!!!!!!i!!!I!ti!!1!~~~li~~~1!!!iiI!1~1!tlriIi!l!@i!l!ifi~i~ll!l~i!i!l~l~[I!l&i!!!J~!!i~!~lI!iJJJ~I~i~~:i!iaiII~iJI!~~iB.i~iI~i~il~@i~ili~i~Ii~iII~i~i~iiII!ifiI'i~1~1~1~HI~ti.l~1~ll~11!!!tl!iItl!11!lf!1!iIJllIId!!II~~ 

Drive Type Register (RMDT) (776726) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

1~~!!!i!!~~!H!!I!!i!f:!!!!lIMOH l!l!l!~li!l~i~l!i!Iil DRQ f~i!iI!iI~!i!IfiI!~!.!!!I!l!ll Dr I Dr I Dr I Dr I Dr I Dr I Dr I Dr I Dr I 

Serial Number Register (RMSN) (776730) 
15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

I EM l!fi!B.I!!!ll!!jfi!iB.li!Ii~i~il Dr I Dr I Dr I Dr I Dr li~i!l~i~i.Ii~i~i~ii~l~l~l~l~i.i~i~Il~[Il~jli~l~l~iHi~Ii1!i~lIll~lI~i.i~lI~1~1~llD2 I lD 1 I lDO I 

Offset Register (RMOF) (776732) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

1~!{!jJ~~!IiIl~!!j!I!I~i!~~!!!!!j!!!!iI!l!1 FMr I ECI I HCI 1!!Ili!!!IIli!!f!lijII~i!11 OFD II1~B.l~1~~!!IiI~!J!i!II!~I!Iri!1!1!~~1!~!1!!~lj)~1~iIIf!l~Ili~l~l~l!l~l~lJ!l!lIi~lI~l!lll!l!l!il!Il!i!lJ 
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Desired Cylinder Register (RMDC) (776734) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

IjI!j!ij!j!jIJ!j)jI!Q.l!jIIfj!j!j!j!lj!j!j!jI~jI)!!i)Ij!j)jljljIblljj!j!IjjI)jbI)jI)j)1 DC I DC I DC I DC I DC I DC I DC I DC I DC I DC I 

Holding Register (RMHR) (776736) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

I HR I HR I HR I HR I HR I HR I HR I HR I HR I HR I HR I HR I HR I HR I HR I HR I 

Maintenance Register #3 (RMMR2) (776740) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

1 I 1 I 1 1 I 1 

Error Register #2 (RMER2) (776742) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

I SSE I SKI lOPE IIVC IlSC IlSC Ij)j!j)jiljII!jjI!j!ji!j!!!j!IjJ DVC Ij!Iji!jI!j!j!!!lI)jjI)j!j)jlj)Iji!!!j)tn OPE 1!!!Ij}l!j!l!j!]!j!j!l!~i!j!jI!j!j[l!j)jtijIII 

ECC Position Register' (RMEC1) (176744) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

[jIijIljljljfj!jj.iJlllIi!J!lltiJ!I!l!1 POS I POS. I POS I POS I POS I POS I POS I POS I POS I POS I POS I POS I POS I· 

ECC PaHern Register (RMEC2) (176746) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 .00 

(t:i::ji:li:Ui!iIlJ~!i!i!Ii!fi!i!i!i!li!i!i!iii!i!fi!!!16!!li!!i!!i!!!iI$.!i!i!i!i!i!i~ PAT I PAT I PAT I PAT I PAT I PAT I PAT I PAT I PAT I PAT I PAT I 
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WARNING 
This equipment generates, uses, and can radiate radio 'frequency energy and if not installed 
and used in accordance with the User's Guide, may cause interference to radio communica
tions. As temporarily permitted by regulation, it has not been tested for compliance with the 
limits for Class A computing devices pursuant to Subpart J of Part 15 of FCC Rules, which are 
designed to provide reasonable protection against such interference. Operation of this 
equipment in a residential area is likely to cause interference in which case, the user, at his 
own expense, will be required to take whatever measures may be required to correct the 
interference. 
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