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9 Processor Differences 

The QED 95 is very similar to the 11/84 and 11/70 processors; however, some 
differences are inevitable. This section reviews these differences. It may be helpful 
to software specialists who must determine the exact behavior of the machine. 

The QED 95 implements every instruction implemented by the J-11. CIS is not 
implemented. Software that expects either CIS, or the absence of certain other 
instructions may fail. However, the majority of software will reconfigure itself at run 
or compilation time if CIS is not available. The Halt instruction may be configured 
to Halt, Trap-4, or Trap-10, in Kernel and also in Supervisor or User modes. A 
configuration register controls this option. A Jump to a register may be configured in 
the same way as Halt in User mode. 

FIS is not implemented; these and all other illegal instructions will Trap through 10. 
FP-ll instructions are implemented and run asynchronously to the processor (other 
instructions may execute while the floating point finishes). 

The value returned from a move from processor type (MFPT) instruction is 
controlled by a configuration register. If the register contains 0, a Trap-10 occurs; 
otherwise, the value will be moved into RO. Thus, MFPT can return any value, 
except 0. 

Reset lasts a minimum of 15 microseconds. It may last longer if no power failure 
condition is present, and if the MS95 stretches INIT out for the system bus. 
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You can access the PSW at 777776 or through MTPS, MFPS. The MMU is a 
complete 22-bit MMU with Kernel, Supervisor and User modes and Instruction and 
Data spaces. . 

MMR 0, 1, 2, and 3 are implemented. MMRO bit 8 (maintenance mode) and bit 12 
(MMU trap) are implemented. MMR2 does not track interrupt vectors, as in the 
11/45 and 11170. The PARs are complete, and thoe PDRs include bit 15, (bypass 
cache) and a configuration register selects whether PDR bits 0 and 7 are active or 
read as zero. In this way, l1170-style PDRs can be emulated. 

Programs can run out of the PARs. 

CLR, SXT, and MOV perform write-only cycles for the destination operands. 

EIS instructions perform read-only cycles for the source operands. 

No instructions can be interrupted mid-execution. 

Two general register sets are implemented. These are not available at 777700-
777717. The console can reference the registers through ODT. Locations 777700-
777717 are used for configuration registers to alter the processor behavior slightly. 
These locations may be set invisible by setting bit 0 of the byte at 777715. 

Odd address and time-out errors are detected. 

The Stack Limit register is implemented and programmable. 
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Appendix A System Registers 

A.I Notes on System Registers 

All unused bits should be assumed to be zero. 

The last line indicates which machines implement a register, if it is not universal. 

Some registers are cleared on power-up, start (Go), or by the Reset instruction. The 
Bus Reset line does not usually effect CPU registers such as these. 

Bit values: (octal) 

0=1; 1 = 2; 2 = 4; 

3 = 10; 4 = 20; 5 = 40; 

6 = 100; 7 = 200; 8 = 400; 

9 = 1000; 10 = 2000; 11 = 4000; 

12 = 10000; 13 = 20000; 14 = 40000; 

15 = 100000 
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A.2 System Register Descriptions 

165000-165776 

1702xx-1703xx 

172100 

1722xx 

Boot ROM - EEProm, or CpuRom 

Unibus Map Registers 

Only the first 31 pairs arie used, although all are implemented. 
Low order bits are stored in the first word of the pair, high order 
bits in the second word. The 00 location contains low bits; 02 
contains high bits. The low-order word contains bits 15-1; bit 0 
is always O. The high order word contains bits 21-16 in bits 5-0. 
Other bits are always O. 
Only exists on 22 bit Unibus machines. (95, J-11, 44, 70) 

Memory Parity Control/Status Register 

Resides on memory board. Additional memory boards have 
CSRs at 172102, 172104, etc. Bit definition varies based on 
type of memory. 
15: Parity error; double bit error on ECC memory 
4: Single bit error on ECC memory 
1: Disable correction on ECC memory 
0: Enable Parity error 

Supervisor PARs, PDRs 

Inst PDRs 00-16 
Data PDRs 20-36 
lust PARs 40-56 
Data PARs 60-76 
Undefined at power-up. Unaffected by Reset or Start. 
PARs are 12 bits on 18-bit machines, 16 bits on 22-bit 

, machines. 
PAR bit 0 corresponds to Address bit 6. 
PDR bits--
15: bypass cache 
14-8: Page Length field 
7: Attention bit (11170 only) 
6: Page-written 
3: Expansion direction 0 = up, 1= down 
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1723xx 

172516 

173000-173776 

17650x 

177520 

2-1 Access control field 
00 = Non-Res; 
10 = Not used, Abt; 

11/70 defines 2-0 as ACF, with 
000 = N/R; 
010 = RIO; 
100 = R/W, but trap; 
110 = R/W; 

01 = Read Only; 
11 = Read/write.) 

001 = RIO, trap on reads; 
011 = unused, abort; 
101 = R/W, trap writes; 
111 = abort all 

Typical PAR values are: 
0,200,400,600,1000,1200,1400,177600 (identity map) 
Typical PDR values are 
77406; 77506 (page ok; but written) 
Attention and written bits are cleared when PAR or PDR is 
written. 

Kernel PARs, PDRs 

Inst PDRs 00-16 
Data PDRs 20-36 
Inst PARs 40-56 
Data PARs 60-76 
See Supervisor P ARsIPDRs for bit definitions. 
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MMR3 - Memory Management Control Register 3 

5: Enable Unibus Map (on Unibus machines) 
4: 22 bit enable 
3: enable CSM instruction 
2: enable kernel data space 
1: enable super data space 
0: enable user data space 
Geared by power-up, start, or reset 
95, 1-11, 11/44: bits 5-0 R/W 
11/70: bit 3 n/a 

Boot ROM, EPROM, or 9312 ROMs(4) 

Second (Auxiliary) DL-ll/SLU 

Standard DL-ll-W registers on 85,90,95,24,44 

BtDiag - Boot and Diagnostic Status Register 

11/53: Boot and configuration info (Native Register) 
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177522 

177524 

177526 

APPENDIX A. SYSTEM REGISTERS 

11/84: Controls clock select, ROM select, etc. 
15: Reboot enable 
14: write for byte select for EERom writing 
14: read as Power Ok (nonnally 1) 
13: Force Line clock interrupt enable 
12: Disable LTC 
11-10: LTC clock select: 

OO=LTC line; 01=50Hz; 1O=60Hz; 11=800Hz. 
9: Enable Halt-an-Break 
8: Stand-alone mode 
7: Disable 173000 ROM 
6: Disable 165000 ROM (make invisible) 
5: Disable 165000 ROM outputs 
4: ROM Write enable (165000) 
3: No OMI Memory board present 
2-0: Implemented, but no meaning 

ROM PCR - Page Control Register for Boot ROMs 

15:9 control page of ROM at 173000 
6: 1 control page of ROM at 165000 
90: bits 8,7,0 are always O. Word only. 
95: bits 8,7,0 may be set, but will not affect ROMs. Word only 
11/84: bits 15,8,7,0 are not implemented. 

CfgDsp-Configuration/Display Register 

Has lights for 84, 90, 95 
On 84, six bits display, and reads as 8 bit configuration switch 
On 90, lower 8 bits display, but all can be r/w. Word only. 
On 95, all 16 bits display and are r/w. Word only. 

SluCfg, SluCtl - SLU Configuration Register 

90, 95: Word only 
12: EUB enable 
11: 2 MB installed 
10: Enable Memory 
9: Enable Aux 
8: Enable Cons 
7: Aux Programmable Baud Rate Disable 
6: Cons Prog Baud Rate Disable (default = 1 ) 
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177546 
Status Register 

17756x 

177570 

177572 

177574 

5-3: Aux Baud Rate 
2-0: Cons Baud Rate 

LTCCsr - Line Time Clock(KW-11) Control and 

7: LTC monitor (read only) 
6: . LTC Interrupt Enable 
Other bits 0 

Console DL-ll CSRs 

SWR - Switch/Display Register 

Has toggle switches/lights on older machines. 
90: not implemented 
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95: may be configured by reg 710 as RIO, W/O, R/W or NXM. 
11/44: modified by console program. RIO from program 
11/60: cleared on power-up. RJW 
11/70: Lights/Switches 

MMRO - Memory Management Control Register 0 

15: Non-Resident Abt 
14: Page Length Abt 
13: Access Mode Abt 
(15-13, when set, freeze MMRO[6-1], MMR1, MMR2) 
12: MMUTrap 
9: Enable MMU Trap 
8: Maintenance mode (relocate only dest refs) 
7: Instruction completed 
6-5: Mode of abort ref. 
4: DIl of abort ref. (D = 1) 
3-1: Page # of abort ref 
0: Enable MMU 
95: 
J-11: 12-7 unused. Cleared on power-up, start. 
11/44: 12-9,7 unused 
11/60: 12-9,7,4 unused 
11/70: 11-10 unused 

MMR1 - Memory Management Control Register 1 

15-11: Amount reg changed, second ref. 
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177576 

1776xx 

17770x 

177710 

APPENDIX A. SYSTEM REGISTERS 

10-8: Second reg. changed 
7-3: Amount reg changed, first ref. 
2-0: First reg. changed 
Read-Only 
95, 1-11, 11/44, 11/70 

MMR2 - Memory Management Control Register 2 

Loaded with 16-bit virtual address (PC) at the start of each 
instruction. 
Read-Only 
95, 1-11, 11/44, 11/60, 11/70 

User PARs, PDRs 

Inst PDRs 00-16 
Data PDRs 20-36 
Inst PARs 40-56 
Data PARs 60-76 
See Supervisor PARs/PDRs for bit defs. 

95 Scratch Regs. 

These four words may be enabled on the 95. 

95-CPU Configuration Reg. 

On 90 rev C, always writeable, readable when bit 8 is on. 
Word writes only. 
8: enable reads of this register 
5: Disable NXM on writes 
4: Force cache miss on data 
3: Map data reads through Unibus map. 
15-14: CPU rev 00= 90 CPU Rev C 

, 95: Byte writeable 
15: rIo VectSeen. Set and used during interrupt vector 
processing 
on 95. Not defined at other times. 
14-11: 1000 = 95-CPU Rev A-C 
7: RJW but no effect 
6: Set non-cachable I/O page to 8k/256k 
2: Implement Red Stack traps like 11/70 
1: Check odd addresses 
0: Enable 11/70 style MMU (expanded MMRO, PDR defns) 
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177714 

177716 

17772x 

177730 

95 MBA Configuration Reg. 

0-2: MBA arbitration priority seldction 
3: MBA parity polarity 
Only low byte may be written 

95 Aux Config Reg. 1 

0: Enable Stack Limit Register (774) 
1: Enable uPrgBrk Register (770) 
2: Enable SysID, SysSz Regs. (760,762, 764) 
3: Allow writes to SysID, SysSz, Cache Data 
4: Disable Cache Data Reg (754) 
5: Disable Maintenance Reg. reads (750) 
6: Disable Maintenance Reg. writes (750) 
7: Enable Error Address Regs. (740, 742) 
8: Enable Diag Regs. (730, 732) 
9: Disable Aux Cfg Reg. 2 reads(716) 

Disable Scratch Regs. (70x, 72x, 736, 756) 
10: Disable SWR reads (570) 
11: Disable SWR writes (570) 
12: Disable Boot Regs. (520, 522, 524) 
13-15: Switch Register select 
Note that 73x and 520 respond from memory board 

95 Aux Config Reg. 2 

0: Enables reads of 712, 714 
7: 4 MB of memory (written to tell MBA logic about NXM 
limit) 
15: ODT 

95 Scratch Regs 

These 4 regs may be enabled on the 95. 
177720 contains the processor type. 
177722 contains an option mask. 

Diagnostic Control Register 

11/84 uses for diagnostics. 
90,95: always reads as O. 
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177732 

177734 

177736 

177740 

177742 

177744 

APPENDIX A. SYSTEM REGISTERS 

Diagnostic Data Register 

11/84 uses for diagnostics. 
90, 95: always reads as O. 

KMCR - Memory Configuration Register 

11/84 Implements bits 15-6 for diagnostic purposes. 
bit 5 forces 18-bit mode. 
bits 4-0 indicate how many extra 8 KB pages should be 
allocated to the unibus. 0 = default, one 8 KB page 
Cleared by DCLO. 

95 Scratch Reg. 

90: Always reads as O . 
. This word may be enabled on the 95. 

ErrAdrL - Error Address Low Register 

11/70: Contains 16 low bits of address causing parity error 
11/60: WCS status register 
95: Latches low bits of physical address when MSER bit 15 is 
set. 

ErrAdrH - Error Address High Register 

11/70: Bits 5-0 contain high six bits of address causing parity 
Error bits 15-14 contain C1,CO of bus tran type. (00 if read.) 
95: Latches high bits of physical address when MSER bit 15 is 
set. 

MSER - Memory System Error Register 

15: Cache memory parity error (set by Aborts to 114) 
7: High byte parity error 

,6: Low byte parity error 
5: Tag parity error 
1: 90 (Rev A & B) force cache miss on data read (0 on 90c) 
0: 90 (Rev A & B) map data reads through Unibus Map (0 on 
90c). 
J-11 - Cleared on Power-up, Start. 
90: Word only 
95: Word only 
11/44 - bits 15, 7-5; 
7-5 all set together unless CCR(7] Par Err Abt is set 
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177746 

177750 

177752 

Cleared by writes, or Start. 
11/60 - bits 7-5 only 
11/70 - all bits (15-0) implemented. Each bit is cleared by 
writing a one to it. 
11/84 also has bits 14,13. 

CCR - Cache Control Register 

10: Write wrong parity tag 
9: Unconditional cache bypass 
8: Flush cache (w/o) (always reads as 0) 
7: Parity error abort 
6: Write wrong parity data 
3: Force miss 1 
2: Force miss 0 
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1: Diagnostic mode: forces NXM word writes to allocate cache. 
Present on 11/84 and 90 rev A and B; but moved to 710.5 for 
9Oc,95 
0: disable cache parity traps 
84,85,90,95 - bits 5-4 are 0 
9Oc,95 - Bit 1 is always 0 
11/44- Bits13-12, 10-6, 3,2,0 
11/60- Bits 7,6,3,2,0 only. 
11/70- Bits 5-0 are implemented. 
Bits 7,0 vs cache parity errors: OO-miss, update, trap to 114; 
01-miss, update, no trap; lx-miss, abort to 114. 

Maint - Maintenance Register 

0: Power OK 
7-4: Module type 

(0010 = 11/84; 0100 = 11/53; 0011 = KXJ11; ) 
9: Unibus system (valid on 1-11 machines) 
8: FPJ11 installed. (valid on 1-11 machines) 
95: All bits r/w, byte accessible 
90: Word only 
1-11 
11/44 has this for cache maintenance. 
11/70 has this for cache and memory maintenance. 

HMR - Cache Hit/Miss Register 

5-0: Cache hit bits. 0 is most recent ref. 1 = hit,.O = miss. 
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177754 

177756 

177760 

177762 

177764 

177766 

APPENDIX A. SYSTEM REGISTERS 

Read-only 
On 11/44, has cache match maintenance features in upper bits. 
95, 1-11, 11/44, 11/60, 11/70 

CDR - Cache Data Register 

11/44: contains data loaded into cache from memory. 
95: May be configured as r/w 
90: Reads contents of 177524 (display reg.). 

95 scratch reg 

This word may be enabled on the 95. 

SysSzL - System Size Register (Low Bits) 

11/70 - contains size of memory. Read-only 
Low byte is all ones. 
High byte indicates number of 8KW blocks -1 
(machine with 2048 kb of memory would have 077777 
machine with 3840 kb = 167777 
4088 kb = 177577) 
95 - may be configured as r/w 

SysSzH - System Size Register (High bits) 

11/70: Read-only. Always 0 
95: may be configured as r/w 

SysID - System ID Register 

11/70 only. Read-only 
95: may be configured as r/w 

ErrReg - System Error Register 

,The bits in here record why a Trap-4 occured. 
7: 11/60- Microbreak 
7: Illegal halt 
6: Odd address 
5: Non-existent memory 
4: Unibus timeout 
3: Yellow stack violation 
2: Red Zone stack (any stack vio on 44) 
1: 11/60- WCS error 
0: 11/60- Illegal internal address 
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177772 

177774 

177776 

0: 11/44- Power Failing. 
95,11170,1-11: only bits 7-2 are implemented. Geared by 
writes, power-up, start. 
1-11: Cleared by 1-11 on power-up, start. 
11/44: 7-4,2,0 implemented, cleared by writes. 
11/60: Only bits 7,6,4,2,1,0 implemented. Word only 

JPrgBrk - microProgram Break Register 

11/60: 12 bits, write only. 
11170 Lower 8 bits only. 
95 - May be configured as r/w 

PIRQ Programmed Interrupt Request Reg. 
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15-9: Software programmed interrupt request, levels 7-1 
7-5,3-1: Encoded value of highest PIRQ pending. (Read only) 
Cleared by power-up, Start(Go), Reset. 
95,1-11, 11/44, 11170 

StkLim - Stack Limit Register 

15-8 contain lower limit for stack. Geared on power-up, start 
(Go), and by Reset. 
A value of 0 places the stack limit at 400. 
95, 11170, 11/60 

PSW - Program Status Word 

15-14: Current mode 
(00 = kernel, 01 = super, 10 = illegal, 11 = user) 

13-12: Previous mode 
11: Register set 
8: Suspended instruction (CIS) 
7-5: Priority 
4: T-Bit (Trace Traps) 
3-0: Condition Codes NZVC 
95,1-11: 10-8: N/A 
11/44: 11-9: N/A 
11/60: 11-8: N/A. no Super mode 
11170: 10-8: N/ A 
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Appendix B Cable Pinouts 

B.IQMI 

1 Reserved 2 OMAdrLtch L 

3 GND 4 OMNextOKL 

5 GND 6 OMDataSync L 

7 GND 8 OMSlvAckL 

9 GND 10 OMast Bus L 

11 GND 12 OMlnitL 

13 GND 14 OMVect L 

15 OMMapTrn L 16 Reserved 

17 GND 18 OMRdWrtL 

19 OMBytPar L 20 GND 
21 OMD Bus 0 22 OMD Bus 1 

23 OMD Bus 2 24 OMD Bus 3 

25 OMD Bus 4 26 OMD Bus 5 

27 OMD Bus 6 28 OMDBus 7 

29 OMD Bus 8 30 OMD Bus 9 

31 OMD Bus 10 32 OMD Bus 11 

33 OMD Bus 12 34 OMD Bus 13 

35 OMD Bus 14 36 OMD Bus 15 

37 GND 38 OMABusO 

39 OMABus 1 40 OMABus 2 

41 OMABus3 42 OMABus4 

43 OMA Bus 5 44 OMABus 6 
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45 QMABus 7 46 QMABus 8 

47 QMABus9 48 QMABus 10 

49 QMABus 11 50 QMABus 12 

51 QMABus 13 52 QMABus 14 

53 QMABus 15 54 QMABus 16 

55 QMA Bus 17 56 QMABus 18 

57 QMABus 19 58 QMABus 20 

59 QMA Bus 21 60 QMNoMemln 

B.2 Host Adapter 

1 N/C 2 N/C 
3 N/C 4 N/C 

5 GND 6 HHalt L 

7 HACLOL 8 HDCLOL 
9 GND 10 BGNL 

11 Tie Hi 12 PwrDwnL 

13 InitRes L 14 N/C 
15 HBR4L 16 HBR5L 

17 HBR6L 18 HBR7L 
19 SAM 20 HAdrVal 

21 HGrtDone L 22 HAbort L 

23 GND 24 DmaGrt L 

25 RUN 26 HDMAReq L 

27 GND 28 N/C 
29 SlvCtI L 30 GND 

31 IOMapEn 32 HBootEn 
, 33 Tie Hi 34 GND 
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B.3 CIM Connector 

1 N/C 2 N/C 

3 ConS in Ext 4 ConSout Ext 

5 ConS in 6 ConSout 

7 +5 8 GND 

9 BootH 10 Halt H 

11 HOpt 1 12 BrkEnb H 

13 RUNL 14 BusMstr 

15 QMInit L 16 HDCLOL 

17 N/C 18 N/C 

19 HACLOL 20 N/C 

21 DTR 22 RUN 

23 BootEn L 24 HOpt 2 

25 Halt L 26 Boot L 

27 GND 28 +5 

29 AuxSout 30 AuxSin 

31 AuxSout Ext 32 AuxSin Ext 

33 N/C 34 N/C 
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Appendix C LED Definitions 

C.I MS95 LEDs 

The MS95 memory board has three LEDs which are defined as follows: 

Green Power is present in the memory array. 

Yellow A single bit error has occurred. 

Red A double bit error has occurred. 

C.2 QED 95 AUX LEDs 

The QED 95 AUX has sixteen red LEDs on it. (four groups of four.) These LEDs are 
addressed by the Boot Display Register at 177524. The Boot Roms write to these 
LEDs as-the internal diagnostics are run. If the internal diagnostics detect an error, 
the value displayed by the LEDs will indicate what type of error was found. Use the 
following table to find the error, given an LED value. The value displayed by the 
LEDs is an octal number, with a lit LED indicating a one, and an off LED indicating 
a zero. 

If the QED 95 is installed in an 11170 system, the front panel Data LEDs will display 
the inverted version of the value written to the AUX LEDs. By reading the octal 
value from the front panel Data LEDs (treating a lit LED as a zero, and an off LED as 
a one) you can easily see the value displayed by the diagnostic LEDs. Note that these 
front panel LEDs are also written to when the Display Register (at 177570) is written. 
Thus, once a diagnostic program or operating system writes to this address, the Boot 
Diagnostic code will be overwritten on the front panel. 
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If all LEDs are off, the QED 95 is not receiving proper power. Check the system 
power supplies, review the installation, and make sure that the proper jumpers are 
installed, and that the boards are in the correct slots. 

If all LEDs are on, the QED 95 system has not powered up properly. DCLO may be 
on, check all cables, and review the installation. 

If some LEDs are on, use the following chart to determine the source of the error. 

Value Meaning Source of trouble 

1 Rom Page Ctl Register not initialized AUX, CPU 

2 Boot and Diagnostic Register wrong AUX,CPU 

3 Memory System Error Register wrong CPU 

4 Cache Control Register wrong CPU 

5 Maintenance Register wrong AUX, CPU 

6 CPU failed register tests CPU 

7 Checksum on Boot Rom page 0 failed AUX, Boot ROM 

10 Rom Page Ctl Register failed AUX 

11 EEROM missing subroutines AUX, EEROM 

12 Checksum on Boot Rom failed Boot ROM, AUX 

13 couldn't jump off of boot page 0 AUX, Boot Rom, Page Ctl Register 

14 Burning EEROM AUX, EEROM 

15 Stack Pointer is bad CPU 

16 MMU PARs are bad CPU 

17 MMU PARs are bad CPU 

20 MMU PARs are bad CPU 

21 Subroutine Call failed CPU 

22 CPU type not determined CPU 

23 CPU -not a QED 90 or 95 CPU 

24 QED 90 CPU test failed CPU 

25 QED 90 CPU test failed (rev A or B) CPU 

26 Maintenan~e Register failed AUX, CPU 

·27 Memory System Error Register failed CPU 

30 Cache Control Register failed CPU 

31 Boot Diagnostic Register failed AUX, CPU 

32 ROM Page Control Register failed AUX 

33 Jump to boot page 14 failed AUX, Boot ROMs, Page Ctr! Reg. 

34 QED 90 CPU test failed (Rev C or later) Maintenance Register CPU 

35 Memory System Error Register failed CPU 

36 Cache Control Register failed CPU 

37 Boot Diagnostic Register failed AUX, CPU 
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40 ROM Page Control Register failed 
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AUX 

41 Jump to boot page 14 failed AUX, Boot ROMs, Page Ctrl Reg. 

42 QED 95 CPU test failed, Maintenance or Config Register . AUX, CPU 

Memory System Error Register failed 

Cache Control Register failed 

Boot Diagnostic Register failed 

ROM Page Control Register failed 

Jump to next boot page failed 

AUX RAM-based register failed 

Stack Limit Register failed 

Jump to boot page 14 failed 

CPU 

CPU 
i AUX, CPU 

AUX 

AUX, Boot ROMs, Page Ctr! Reg. 

AUX 

AUX,CPU 

AUX, Boot ROMs, Page Ctr! Reg. 

43 

44 

45 

46 

47 

50 

51 

52 
53 

54 

55 

56 
57 

60 

61 

62 
63 
64 

65 
66 

67 

70 

71 
72 

73 

(Boot Page 14) EERom failed -- version 

EERom failed -- checksum 

AUX, EERom, Page Ctr! Reg. 

AUX, EERom, Page Ctr! Reg. 

Jump to boot page 16 failed 

Burning EERom 

Burning EERom 

Burning EERom 

Burning EERom -- code 

Burning EERom -- code 

Burning EERom -- code 

Burning EERom -- version 

Burning EERom -- user pages 

Burning EERom -- checksums 

AUX, Boot ROMs, Page Ctr! Reg. 

AUX, EERom 

AUX, EERom 

AUX, EERom 

AUX, EERom 

AUX,EERom 

AUX,EERom 

AUX,EERom 

AUX, EERom 

AUX, EERom 

(Boot Page 16) ConfiglDisplay LEDs failed 

Hit/Miss Register failed 

AUX,CPU 

CPU 

AUX, Boot ROMs, Page Ctl Reg 

Memory, Cables, CPU 

Memory, Cables, CPU 

Subroutine Call through EERom failed 

No Memory installed 

No Memory installed 

74 SLUlC!g Register failed (first memory board access) Memory 

Memory 

CPU,Memory 

Memory 

Memory 

AUX, CPU, Boot ROMs, Page Ctr! Reg 

75 Write toMemory CSR failed 

76 Cache Control Register failed 

77 Quick memory scan failed 

100 Read of Memory CSR failed 

101 Jump to Cold Boot failed 

102 Warm Boot failed 

103 Parameter recall/setting failed 

104 Restarting via (24) 

105 Booting through menu/prompt 

Memory 

Memory, AUX, CPU, Boot ROMs 

Memory, Power 

Memory,AUX 
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106 

107 

110 
111 
112 
113 
114 
115 
116 
117 
120 

121 
122 

123 
124 

125 

126 
127 

130 
131 
132 
133 
134 

135 
136 
137 
140 

141 
142 

143 

144 

145 

146 
147 

150 

151 
152 

153 

Jump to boot failed 

APPENDIX C. LED DEFINITIONS 

AUX, Boot ROMs, Page Orl Reg 

(Cold Boot) Stand-alone mode failed 

Cache failed to record a Hit 
Cache failed to hold correct data -- 0 

Cache failed to hold correct data -- 177777 

Cache data store failed 

Cache data retrieval failed 

Cache patterns failed 

Cache address lines failed 

Cache size failed 

Write to cache or jump boot page failed 

MMU enable failed 

Writes to cache through MMU failed 

Cache Tags failed 

Cache failed 

Subroutine in Cache failed 

Subroutine in Cache failed 

CCR failed or FP or jump boot page failed 

Floating Point Status failed -- 0 

Floating Point Status failed -- 147757 

Floating Point Registers failed -- 0 

Floating Point Registers failed -- 177777 

Floating Point math error 

Floating Point error 

Jump to next boot page failed 

Memory failed 

Low Memory could not be cleared 

Memory clear routine could not be transferred 

Gearing memQry 

Setting Parameters 

Setting Baud Rate of terminal 

Booting 

Boot ROM boot selection invalid 

Failure while checking SLU 

Failure while enabling on-board SLU 

Waiting for Carriage Return to Auto-Baud 

Failure while checking LTC 

Line Time Gock failed 

Memory, CPU 

Cache, CPU 

Cache, CPU 

Cache, CPU 

Cache, CPU 

Cache, CPU 

Cache, CPU 

Cache, CPU 

Cache, CPU 

Cache, AUX, CPU 

CPU 

CPU 

Cache, MMU, CPU 

Cache, MMU, CPU 

Cache, CPU 

Cache, CPU 

Cache, CPU, AUX 

AUX, CPU 

AUX,CPU 

AUX, CPU 

AUX, CPU 

Aux, CPU 

AUX, CPU 

AUX, CPU 

Memory, CPU 

Memory 

Memory 

Memory 

Memory 

Memory 

Memory 

EEROM, AUX, CPU 

Memory 

Memory 

Memory 

Memo 
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154 
155 
156 

,; --,-, 

Waiting for Carriage Return to Auto-Baud 

Checking speed of received character 

Waiting for Carriage Return to Auto-Baud 

115 

Memory 
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