
.... 
:: 

Pqel-8: 

• Section l.3 MS690 Memory Module, add to end of· second paragraph: 

Note that the 32 MB memory mCJdule is not supported for use with the KA692 CPU proc ... 
erssor module. 

Page2-'1: 

• Section 2.4 DSSI Cabling, Device Identity, and Bus Termination 

Add after second paragraph: 

The KA681, KA691, and KA692 CPU modules have conner.tors to the CP buses. The 
KFDDB dual·DSSI daughter card connects to the CPl bu11 connector. This option,.,. ·ws 
ior 2 more DSSI buses in the BA440 enclosure. Cables frcrn tlie daughter card co1 \o 
two QBus bulkhead handles. Each handle has two 50-pin connectors, providing a. .,,ut 
connection to each of the extra DSSI buses. These connectors require terminators if 
the bus is unused. 

Page3-43: 

• Table 3-11 (Cont.) 'l'hc System Control Block Format 

Add entries to table: 

SCB ' Offset Interrupt/Exception Name Type Params 

100 Mass Storage Interface Three Interrupt 0 
(DSSI PORT 3) 

110 Mass Storage Interface Four Interrupt 0 
(DSSI PORT 4) 

Pqe3-48: 

• Table 3-13 System Identification Extension Register Bits 

Add entries m table: . 

Field ~anie RW Description 

Notes 

IPL is 14 

IPLis 14 

15:8 SYS_SUB_ ro This field identifies the particular system subtype. 
TYPE 

07: KA690 
00: KA675 
OE: KA681 
OF: KAe91 
10: KA692 

;; · . 1-6 Addendum to KA680 CPU Module Technical Manual 
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Pqe4-t: 

• Figure 4-1, renam~ to ICA680,KA681 Cache/Memor; Hierarchy 

• Add figure: KA690,KA69l Cache/Memory Hierarchy 

Mass Storage 

C Main Memory 

Backup Cache S 12 KB J 
Primary Cache 8 KB 

• Add figure: KA692 Cache/Memory Hierarcy 

Mass Storage _J .____ ___ _ 
[ Main M1Jmory 

Back~p '}ache 2 MB 

Primary Cache 8 KB 

• Add figure: KA675 Cache/Memory Hierarchy 

Mass Storage 

Main Memory 

Backup Cache 1~3 ~ 

Primary Cacli-9 8 ~ 

I 
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• Second paragrapr•, change to: 

For I-stream references, the memory hierarchy starts with the VIC for the KAOSO, KA681, 
KA600, KA691 and KA692 CPU modules, whereas for D-stream reierences, the memory 
hierarchy at.arts with the Pcache. The memory hierarchy for the KA675 for both 1-st~am 
and D-stream referen:es starts 1uith the Pcache. 

Pqe4-~: 

• Section 4.2 Virtual Instruction Cache, add the following; 

Note: The KA675 does not implement the virtual instruction cache. This sectioi1 po&~ins 
to the KA680, KA681, KA690, KA69J. and KA692 only. 

Pqe4·7: 

• Table 4·5 ICSR .Register 

Description of ENABLE bit should read: 

Enable bit. When s~t, allows cache access to the VIC. Initia1izes *'> 0 on ~ystem reset. 
Nau that •tting this bit on the f:A615 is not supported. 

Pqe4·i1: 

• '.fable 4-11 Backup Cache Size end RAMs Used 

P.eplace t..:"'lble: 

Cache Size Taa Bits Used Index Bit& Used 

128 kilobytes Tag<28:17> Index<16:5> 

512 kilobytes Tag<28:19> Index<18:5> 

2 Megabyt<~s 'rag<28:21> lndex<20:5> 

• Tab1e4-12 Tag and Index Interpretation Bnsed on Cache Size 

Replace table: 

CacheSiae T .. RAMSize Data RAM Size Number of Tap 
YalidBita 
Per Tai 

128 kilobytes 4Kx4 lGKx4 4K 1 

512 kilobytes 16Kx4 641Cx4 16K 1 

2Megahy~s 64Kx4 256Kx4 64K 1 

1-1 -~ fo KA6eO CPU MocUe Technical Maiual 



Pqe4·22: 

• Section 4.4.5 Backup Cache Block Diagrams 

Add figure: Tags and Data for 512-Kilobyte Cache 

Tag In dex.:18:5> 
TAG STORE 

5 PARTS. 16Kx4 

1 • 
• ir 

V;ilid Bit Own&d Bit ECC<5:0> Tatic:28:19> 

Oatl\ lndexc:18:3> DATA STCRE 

18 PARTS 64Kx4 (5 l 2KB) 

ECCc:7:0> Data<63:00> 

Add figure: Tag11 and Data fer 2-Mcgabyte Cache 

Tag lndexc:20:5> 
--------. TAG STORE 

5 P~.RTS. 64Kx4 

' TT 
Vr.lid s;t Ownlld Bit ECCc:S:O> Tag<28:21> 

Doto lo<!m20'3> ·-~r DATA STORE 

I 18 PARTS 256Kx-4 (2MB) 

--------I 

Data<63 :00> 
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Replace Figure 4-16: Address Used for 128-·Kifooyte Cache 

31 30 29 28 17 1G os o~ OJ o~ oo 
x x x Data and T&g Store Index - 12 bits 

Used to Address Data Quadword Within Hexaword 
Unused for Tag Store 

Add figure: Address Used for 512-Kilobyte Cache 

J 
I Ur.used J 

31 30 29 28 19 16 05 04 03 02 00 

x x x Tag .. 10 bits Data and Tag Storo Index •. 14 bits 

Used to Acidress Data Q:iadword Within Her.aword 
Unused for Tag Store 

Add figure: Address Used for 2-Megnbyte Cache 

Unused 

31 30 ~~ 28 21 20 05 04 03 02 Ov 

x x x Tog - S bit1 Data ar.d Ta(l Stora Index - 16 bits 

Used to Mdress Data Quadw~rd Within Hexaword 
Ur.used for Tag Store 

1 ~1 a Add«'dm to KA680 CPU ModUe Tocmlcol Manual 
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Pref~1ce 

TMs documer..! is &n addendum to the KA680 CPU Module Technical {Part number EK­
KA680·.:fM.001). Included are chunges and additions pertaining to the KA675, KA681 
KA690, KA691, and KA692 CPU modules. 

The table below outlines the key di1'erences between the six CPU modules: 

Clock uo 
Module Speed Cache Size VIC? Expansion? 

KA675 16ns 128 KByte No No 
KA680 14ns 128 KByte Yes No 
KA690 12ns 512 KByte Yes No 

KA681 14ns 128 KByte Yes Yes 
KA691 12ns 512 KByte Yes Yes 
KA692 10ns 2 MByte Y3s Yes -· 

Changes to the technical manual itself are listed on the following pages. The changes are 
bulleted, listed by page number, foltowed by a descript.ion ofthe change. Unle~s other­
wise noted irt this document, all ~efetence~ to the KAG80 CPU m~dule in the KA680 CPU 
Module Technicai Manual can be taken to include the KA675, KA681. KA690, KA691, 
and KA692 CPU modules. 

· . · 1·2 AddendLm to KA680 CPU Module Technlcd Ma\uat 
··. 
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Changes, additions to the KA680 CPU fifodule '11echnical 
Manual to include the KA675. KA681, KA690, KA691, and 
KA692CPUs: 

Pqel-1: 

• Figure 1 .. 1, rename to KA675JKA68t1/KA690 Module in a System 

• Add figure: KA68l/KA691JKA692 Module in a System 

Bactcplane lntorconnact 

OSSI eus 11 () 
0 
:J _a. 

...... 2. 

Ethe:n@t H3504 Ribbon g ~ C?U 
Consolo Cable ~ ~ u-""· To 022·bus S~1S 

Seri31 Line 

Pqe1·3: 

Module !) :J •"NUUle 
- :J 

~ 
0 ... . 

0$SI 
Daughter 
Board 

Major hardware components description changes: 

. OSSf Su$ #3; 

Ml0-010&0S 

• Cache RA..\fs 128 KB ba\:kup cache (KA675, KA680, KA681) I 512 KB 
backup cache (KA690, KA691)12MB backup cache (KA692) 

• Firmware ROMs (4) 512KB; each 128KB by 8 FLASH programmable 
(KA675,KA680,KA690) 

• Finnware ROMs (2) 512KB; each 256KB by 8 FLASH 1>rogramrnable 
CKA681,KA691,ICA692) 

• CDAL Bus c~nnectors 96-pin connectors for daughter card option (e.g., KFDDB) 
CKA681,1CA691,JCA.692) 

~.ddendum to KA680 CPU Mociu'.e TE>Chnlcal Manual 1 .. 3 



• Figure 1-3; rename to KA6751KA6801KA690 Module Component Side 

• Add figure: KA681/KA691JKA692 Module Component Side 

Console Connector, J2 
Run LED Diagnostic LEDs 

COAL 2 Conn&elor I 

[

BC ache 
(Tag 
Store) 

L._ 

B·CACHE 
(Data Store) 

OC2'43 
NCA 

00244 
NMC 

Badcplane Connector. J1 

r::::J 

DC542 
SHA.C 

Cl---
c:J DC527 f 

CQBIC 
Cl 

DD 
finnw1re 
ROMs 

-·I 
OC511 
SSC 

DC5~2 
SHAO 

i-:J--l -c-D-AL_1_C_o_nn_eci_o_r -]-

Obit Rams 
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Pqel__.: 

• Figu1-e 1·4, rename to KA6751KA680/KA6~0 CPU Module Block Diagram 

• Add figure: KA6811KA691JKA692 CPU Module Block Diagram 

Pqel·o! 

Optional 
via 
KFDDBDSSl 
Daughter Board 

ToOBus 
Bukkhead 

·t_io--... ,·~--~ To06us 
Bukkhead 

ToConstJle 
Modul& 

ToBA4.CO 
Bar.kp!ane 

• Section 1.2.1.2 The Cache Memory, first p::,ragraph. Change to: 

The processor modules use n 3·level eache architecture to maximize performance. The 
first level of ~ache, referred to as the virtual instruction cache (VIC), is 2 kilob)-tes (KB), 
and is located in t.he CPU chip. This cache handles instructions only (no data references), 
nnd deals i>nly with virtual addresses. In this way, the CPU can obtain instruction infor .. 
mation without the need for virtual to physical address translation, thereby decreasing 
the latency and improving performance. The KA675 processor module does not implement 
this firat level of cache. 

• Section 1.2.1.2 The Cache Memory, third paragraph. Change to: 

The third level of cache, referred to as tlle backup cache (Bcache), stores instructions and 
data. Tl~ KA615, KA680, and KA681 Bcache is 128 KBytes. the KA690 and KA691 Bea· 
che is 512 KBytes, end the KA692 Bcache is 2 JIByteH. The &ache is controlled by the 
Bcache controller located in tha CPU ehip. The data and tag store memory for tllis cache 

. is located in SRAM chips on the CPU module. The Bcache uses physical addresses. 
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Paf•-4-21: 

• Replace Table 4·13 IPR Addresss Space Decoding 

IPR Group 

Nonnnl 

~ache Tag 

IPR Addreff& 
Milemonic1 Ran1e (hex) Contents 

BCTAG 

BCTAG 

BCTAG 

00000000 .. 000000F.F 256 individual IPRs 

01000000 .. 0101FFE02 4K &ache tag IPRs (KA675,KA680, 
KA681), each separated by 20(hex) 
from the previous o:le 

01000000 .. 0l.03FFE02 16K Bcache tag IPRs CKA690,KA691), 
each separated by 20(hex) from the 
previous one 

01000000 .. 0105FFEO'? 64K Bcache tag IPRs (KA692), each. 
!epa.rated by 20(hex) from the previous 
cme 

Bcache Deallocate BCFLUSH 01400000 .. 0141FFE02 4.K Bcache tag deallocate IPRs (KA675, 
KA.680, KA681), each separated by 
20{hex) from the previous one 

BCFLUSH 01400000 .. 0143F·~·E02 16K Bcache tag deallocate IPRs 
CKA690,KA691), each separated by 20 
(hex) from the previous one 

BCFLUSH 01400000 .. 0145FFEoi 64K Bcache tag deallocate IP.Rs {KA692), 
each separated by 20(hex) from the 
previous one 

----------------------------------------------------------------1The mnemonic ii forth~ fiNt IPR in the block. 
2l1nu.ed faelcl1 in thelPR addreuca for the~ ~ups al:ould be uro. Neither h1mlwal\l nor microcode detect a and faulu 

on an ac:lclret1a in whl:h thue bits are non-zero, and tMy are ignored with respect to tho tag or data 1ocation that is 
acoeaeed. 
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Paae4·2'1: 

• Table 4-15 BcachelNDAL Processor Registers 

Add entries to table: 

Number 
ReJ!ater Name Mnemonic <Dec> <Hex) 'l'lr Imel Cat 
BCache Tag-KA675/KA'380/.KA681 
(01000000 .. OlOlFFEO(hex)) 

BCache Dea1locat4!-KA675/KA680/KA681 
(01400000 - 0141FFEO(hex)) 

BCache Tag-KA6901KA691 
(01000000 - 0103FFEO(hex)) 
:BCache Deallocate-KA690/KA691 
(01400000 - 0143FFE0Chex)) 
BCache Tag-KA692 
(01000000 - 0105FFEO(hex)) 
BCache Deallocate-'KA692 
(01400000 - 0145FFEOO!ex)) 

Pqe-4-29: 

BCTAG 

BCFr~usH 

BC TAG 

BCFLU_SH 

BCTAG 

BCFLUSH 

• 1.~G_8PEED description: Note should be changed to read: 

-----------------Note--~---------------lmproper setting of this bit can p1·event the NVAX. CPU from 
functioning properly. This bit should be set b 0 (3 cycle -read, 
3 cycle write) f(\r the KA690, KA591 and KA692, or 1 (4 cycle 
read, 4 cycle write) for the KA675, KA680 and KA681. 

Pttee+ao: 
• DATA_SPEED description: Note should be changed to read~ 

---------------------NoU,-------------------Improper setting of these bits can prevent the NV AX CPU frnm 
functioning properly. These bits should be set to 00 (binary) (2 
cycle read, 3 cycle write) for the KA690 and KA691, 01 (binmy) 
(3 cycle read, 4 cycle write) for theKA680, KA681 and KA692, 
or 10 (binary) (4 cycJe read, 5 cycle write) for the KA675. 

1 ·12 Addendun to~ CPU~ Technieal Maruat 

RW NVAX 2-5 

w NVAX 2·6 

RW NVAX 2-6 

w NVAX 2-5 

it'.V NVAX 2-5 

w NVAX 2-5 



• SIZE ~ection: Rep!ace text with: 

SIZ""E 
'rhe~ two bit.a are used to select the size of the Bcache as :iifferentiated between the CPU 
modules. Thr~e backup cache si~es are selectable by using the SIZE bits, as shown in 
Table 1l-19, with the 128-kifob:it~ size corresponding to the KA675/KA680/KA681, the 
512·kilobyte size corresponding to the I<.A.690/KA691, and 2-Megabyte size corr~sponding 
to the KA692. These bits are clear<:d on reset; the 128·kilobyte cache is selected by de· 
fault. 

------------Note-·-----
Th~ console cod~ ~onfigutes these bits at power up. Modifying 
them can prevent proper operatk.1. 

PA1e4-3t; 

• Table 4· 19 SIZE 

Replace table: 

SIZE<l:O> Backup Cache Size 

00 128 kilobytes 
10 512 kilcbytes 
11 2 Megabytes 

P&1e4-36: 

• Replace Figure 4-22 IPR Format of BCETAG 

21 '-0 19 18 17 16 11 10 09 08 07 06 05 04 03 02 Ot 00 

~c o o o o o o o o o 

VALID 

---OWNED 

TAG (KA6751KA680/KA681J 
o·s (KA680/KA691/KA692) 

TAG (KA6751KA610/KA661 /KA690ll<A6R,) 
0'& (KA692} 
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Paae4·S'1: 

• Replace Table 4-23 TAG Interpretation 

~achesu.e 

128KB (KA6751KA630/KA681) 
512KB CKA690.'KA691) 
2MB(~\692) 

:Page .4.40~ 

• P.eplace F~re 4~25 BCEDlDX 
/ 

Tag Bits Used 

TAG<28:1'l> 
TAG<28:19> 
TAGc28:21> 

Unused Tag Bits 

TAG<3!:29> 
TAG<31:29>1'<18:17> 
TAG<3!:29>,<20:17> 

31 3\.t 29 28 27 25 25 24 23 22 21 20 19 18 17 16 03 02 01 00 
,.....------..------,-.,.--~r--1--.-----r---....~~~--------~---------~ lo • o o O o ~ O o O O O Backup Cache Data RAM Index O O O 

Index bitg (KA690Jl<A691/KAG92) 
Undefined (KA6751KA6801KA681) 

---Index bit& (KA692) 
Undefinad (KA675/KA680/KA681 / 

KA690/KA691) 

• Repla~e 'l'able 4-26 BCEDIDX Interpretation 

Cache Size Index: Bits Used Und"tined Index Bita 

128 Y...B (KA675r1{A680irt.A681) BCEDlDX<16:3> 
512 KB CKA69{J!KA591) BCEDIDX<l8:3> 
2 MB OC.4.692) BCEDiDX~20:3> 

Paare4·&1: 

BCEDIDX<20: 17> 
BCEDIDX<20:19> 
nor>e 

• Section 4.4.11 Backup Cache Tag Store Access Thr6ugh IPR Reads and Writes 
(BCTAG) 

Third paragraph should i-ead: 

VThen the backup cache tag store is being accessed through IPR reads and writes, address 
bits <24:22> = 100 (BINARY). Address bits <2;>:5> CKA692), <18:5> (KA690/KA69lj or 
<16:5> CKA6'15/KA6BOJKA681) are used as the ;ndex b'lto the tag sool'e RA.Afs; the~ indi­
cate which backup cache location is to be writb n or read. 
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• Replace ~'igure 4-36 Backup Cs,!he 'l'ug Store IPR Addressing Format 

31 25 ~M 23 22 21 20 19 18 17 16 05 04 00 

I ssz:1·;1o ___ o ___ x~ ........ ~, ...... -----ec_r_A_G __ ir_.a_ex __ , ____ ~---s-ez_~J 
BCTAG Index bits (KA690/KA691/KA692) 
O's (KA675/KA680/KA681) 

.__,--BCTAG Index bit (KASS?.) 
O's (KA675/KA680/KA681/KA6SO/KA691) 

• Replace Figure 4.37 IPR Format of thc,Backup Cache Tag Store 

3t 30 29 2a 2l zo 1~ 18 17 16 

x x x 

Paac4·52: 

11 10 09 ~ 07 06 05 ~ 03 02 Ot 00 

:cc x x x x x x x x x 

LvAL10 
O'llNED 

TAG (l<M9ti.KM9HKA692) 
O's (KA615JKAU~,'l{Mt1} 

T~(KM92) 
0·11KM751KA680!l<A681t'KA690/KM91l 

• Table 4-31 Tag and Index Interpretation for BCTAG IPR 

Add entries to table: 

CaeheSise 

128 KB (KA675lKA68G'KA681) 
512 KB CKA6901KA691) 
2MBCKA692) 

'l~G<28:17> 
TAG<28:19> 
TAG<28:2b 

lnde1i BU• Uaed 

Iridexd6:5> 
Index<18:5> 
Index<20:5> 
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• Replace Figure 4·38 Backup Cache Deallocate IPR Addressing Format 

31 25 24' 23 22 21 20 19 18 17 16 OS 04 

SBZ 1 0 1 X 

Page5·24: 

BCacho Tag Ooallocate Index 

BCache Tag Ooallocatc Index bits 
(KA690/KA6911KA692) 

O's (KA675/KA680/KA68t) 

SBZ 

---BCacha Tag Deallocate Index bits (KA692) 
o·s (KA$751KA680/KA681/KA690/KA691) 

00 

• Table 5-8 (Cont.) Mode Control and Diagnostic Status Register, MMCDSR 

Description of REF _INT_SEL should rr- id: 

When this bit is 1, the NMC uses an alternate refresh interval for use in conjunction with 
NDAL cycle times longer (slower) than 42 ns. The KA680 and KA681 CPU modules 
operate at 42ns; KA690 and KA691 CPU modules operate at 36ns; the KA692 CPU module 
operates at 30ns; therefore, for these CPU modules this bit should not be set by software 
because it will cause excessive memory refresh cycles and subsequently reduce system 
perfonnance. The KA675, howetJer, requires that this bit to be 8't to 1, since the cycle time 
is48 ns. 

Pqe8-6: 

• Section 6.3.3 CPl and CP2 Interface 

Add the following text: 

Note that {)n the KA680, KA681, KA690, KA691 and KA692 CPU modules, the CPbus 
cycle time is 70 ns. The KA675 CP bus cycle time is 80 ns. 

P81e8-1; 

• Replace Figure 8-1 Boot and Diagnostic Register (BDR) 

31 30 29 27 26 24 23 22 21 19 18 16 15 OB 07 06 04 03 02 01 00 

RSVD 

CABLE_ OK 

Ent ER_ BOOT 

RSVO STATION_AODRESS 

DSSl2 
(KA675'KM80/KA690) 

CP1_0PTION_PRES 
(KMltiKA6811KM92) 

CP2_0PTIOH_PRES 
(KA6811K.W1/KA692) 

DSSU 
( KA67 51KA680/t\A6to) 

1· 16 Addendum to KA680 CPfJ Module Techrkol Manual 

'-------BRS_CO 

--------HLT_ENB 



·~ . 

.. • ... 

Pqe8-2: 

.. Table 8-1 Boot and Diagnostic Register Bit Description 

Replace the following bit descriptions: 

Data Bit 

<26:24> 

c:23> 

<22> 

<21:19> 
<18:16> 

Page 11·5: 

Name 

DSSll 

CP2_0Pr_PRES 

(..f'l_OPl'_PRES 

Reserved 
DSSl2 

Description 

This field contains tl1e DSSi node number for the 
external DSSI bus (Bus 1, accessed through the console 
m"Clule) for tl:e KA675 / KA680/ KA690 CPU modules 
only. This information is in SSC PwUl location 
20140'iF9(nu) for the KA681 / KA691 I KA692. 
When 0, indicates that an option module is present on 
the CP2 connectot• (KA6811KA69l/KA692 oniy). These 
bits are RESERVED on the KA6751KA680IKA690. 
When O, indicates that an option module js present on 
the CPl connector CKA681/KA691/KA692 only). These 
bils are RESERVED on the KA6751KA680/KA690. 
Reserved. 
This fie!d contains the DSSI node number for the 
intemal DSSI bus {Bus o. connected to the BA440 disks 
via t.he backplane connector, and accessed through the 
DSSI connector to the left of QBus slot 12) for the KA675/ 
KA680 I KA690 CPU m0<lules only. ThitJ information is in 
SSC RAM location 201407F9(hex) for the KA681 /KA691 / 
KA692. 

• Section 11.3 SHAC Registers 

Replace first paragraph: 

The CPU communicates directly with the,~ SH.AC chips through a set of device registers 
in each SHAC. These Tegisters occupy a 1-page (512-byte) region in 1/0 address space, 
aligned on a page boundary. The reaister descl'iptions show the addresses for SllACl 1/0 
addresses. The offsets for the (\ther 3 SHACs are tha same, the base addresses are as 
shown~low: 

SHACl 20004000 
SHAC2 20004200 
SHAC3 20004400 (on KFD:DB dual DSSI card option, if present) 
SHAC4 20004600 (on KFDDB dual DSSI card option, if present) 

Note that only the KA681, KA691 and KA692 CPU modules can support the KFDDB 
option~ On thHe three modules, the two mttivo SHAC DSSI IDs established by thti1 node 
ID plugs may be overriden by the SET DSSI_ID console command. Tito optional SHAC3 
and SHAC4 DSSI IDs default to thu SHACl :ind SHAC2 ID plug values, respectively, and 
may also be overridden by the SET DSSI_JD console command. Note also that rf:ading 
SHAC3 or SHAO~ registers with no 9ption ca?d present wm cause an exception. Check 
the CPn_OPT_PRES in the Boot and Diagnostic register before accessing theao registers. 
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Paie 12·8: 

• Replace Figure 12-2 Cor1sole Banner: 

KA6xx-A V4.m, VMB 2.1 n 

P&4fe 12-27: 

L I L.minor releaso of VMB 

~ m11jor releuo of VMB 

minor release ul firmware 

major release of firmware 

...______ i;rocessor type: xx = 75 (KA675) 
"80 (KA660) 
= 81 (KA4;81) 
= 90 (K/o.690) 
= 91 (l<A691) 
= 92 (KA692) 

• 'fable 12·6 Command, Parameter, and Qualifier Keywords 

Add entries to table: 

SET & SHOW Parameter Keywords 

CONTROLP 
PSWD 

DSSI_ID 
SAVED_STATE 

1 • lt Adderdrn to KA680 CPU Modie Technical Moouol 
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Page 12·50: 

• Section 12.2.9 Console Commands (Ct'nt.) (This section begins on page 1~?-~4) 

Add l..OGIN comman~: 

LOGIN 

Format 
LOGIN 

Qualifien 
None. 

~nta. 
None. 

Deecription 

LOGIN 

E:dt ftom the secure console by entering the password at the ptompt. The 
LOGIN command may only be executed while in secure cons\>le mode. 

Example8 

>>>sho pse ! in secure ~onsole mode 
?63 ILLEGAL COMMAND ! this command is illegal in this mode 
:-~>>login 
Password: enter passwcrd to enter privileged mode 
>>>sho pse 
Enabled 
>>>set pse 0 ! now set secure console switch off 
>>> 
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Pqel2·68: 

• SET console com1nand description 

Add to Pat.-ameters li~t: 
DSSI_ID 
Sew the DSSI node ID for each adapter. Ther first parameter is the bus numb<:r. 'l,he 
second parameter is the ID, or "F" to revert to the hus ID plug. 

Pqel2-80:· 

• SET console command dr?sc1iption (continued from page l?.-58) 

Add to Parameters list: 

PSE 
Once a password has been set, the state of the secure console enable bit, PSE, will deter­
mine whether the secure console mode will be entered when c~rt.4lin console commands 
are executed. It' PSE = 0 (disabled), the console will remain in privilegE:d mode even if a 
password ha. been set. If PSE = 1 (enahled}, the console will enter into secure mode 
when the following commands are execut6<1: 

BOOT (with any supplied parameters) 
CONTINUE 
HALT 
START 

Once in secure mode, the only commands which may h2 executed are BOO'!' (with no 
qualifiers) and LOGIN (in order t.o enter the password and exit into privileged tnode). 
Since the BOOT command will take no qualifiers in s~cure console mode? it is advisable to 
SET BOO'l' and SET BFLG prior to exiting privileged mode. 

PSWD 
Set password to be entel'ed in order to exit from secure console to privileged console. A 
16-character password must be typed at the "PSWDl:" prompt. 'lrhe password must be 
typed again for 1erification at the "PSWD2:" p~·ompt. 



Pqel2-81: 

• SET console command description (cont.) 

Add to Eumpleta: 

>>>sho dssi_id 
!>SSI Bus 0/A a ID 6 determined by Bus 0 ID PLUG 
DSSI Bus l/B = ID 7 determined by Bus 1 ID PI,UG 
DSSI Bus 2/C = ID 6 determinecl by Bus 0 ID PLUG 
DSSI Bus 3/D a: ID 7 deter.mined by Bus 1 ID PLUG 
>>>set DSSI_ID 0 5 ! change eus 0 ID 

WARNING 
Bus 0 ID may not match ID PLUG 
SET DSSI_ID 0 F, restores use of ID PLUG 

>>>sho dssi id 
DSSI Bus OiA = ID 5 
DSSI Bus 1/B = ID 7 
DSSI Bus 2/C ~ ID 6 
DSSI Bus 3/0 = ID 7 
>>>~et dssi id c 4 
>>>sho dssi-·id 
DSSI Bus O!A - ID 5 
DSSI Bus l/B ~ ID 7 
DSSI Bus 2/C = ID 4 
DSSI Bus 3/D - ID 7 
>>>set dssi id A F 
>>>sho dssi-id 
DSSI Bus 0/A = ID 6 
DSSI Bus l/B = ID 7 
DSSI Bus 2/C :.-.: ID 4 
DSSI Bus 3/D ~ ID 7 
>>> 

Pqe12-62: 

determined by SET DSSI ID command, Bua 0 !O PLUG ignored 
d~termined by Bus 1 ID-PLUG 
determined by Bus 0 ID PLUG 
determined by Bus l ID PLUG 

! change Bus 2/C ID. Can specify eithe~ 2 or c. 
determined by SET DSSI_ID command, Bus 0 ID PLUG ignored 
determined by Bus 1 ID PLUG 
determined by SET DSSI I~ command 
determined by Bus 1 ID-PLUG 

! revert back to B•ls 0/A ID plug 

determined by Bus 0 ID PLUG 
determined by Bus 1 ID PLUG 
deter:nined by SET DSSI ID command 
deterrr~ned by Bus l ID-PLUG 

• SHOW console command description: · 

Add to Parameters list: 

DSSI_m 
Lists the DSSI node ID for each adapter. 

Pqetl-83: 

• SHOW conaole command description (cont.) 

Add to Parameters list: 

SAVED_S'i'.ta'I'.E 
Lista all the non-volatile console parai:.1eter valuas stored in FEPROM. These values in­
clude DSSI_ID, SCSI_ID, BOOT device, BFLG, HALT action, LANGUAGE. 
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• Section A.1.5 USER ATea 

Add the following: 

For the KA681/KA691JKA692, the DSSI node IDs are read from a fixed word location in 
.SSC RAM at physkal address 201407F9(hex). There are 16 bits total; 4 PRESENT bits 
and 12 (4x3) ID bits. 

Add the following chart: 

~its Name 

0 DSSI_BO_pres 
1 DSSI_Bl_pres 
2 DSSI_B2_pres 
3 DSSI_B3_pres 

4:6 DSSI_ID_BO 
7:9 DSSI_ID_Bl 
10:12 DSSI_ID_B2 
13:15 DSSI_ID_B3 

Function 

If 1, DSSI Bu~ 0 (SiIAC2)* present. 
If I, DSSI Bus l CSHACl)* present. 
If 1, DSSI Bus 2 CSHAC3) present. 
If 1, DSSI Bus 3 CSHAC4) present. 

3 bit DSSI ID Bus 0 SHAC2* node number 
3 bit DSSI IO Bus 1 SHACl *node number 
3 bit DSSI ID Bus 2 SHAC3 node number 
3 bit DSSI ID Bua 3 SHAC4 node number 

* Note that SHAC2 sit~ on DSSI Bus 0, SHACl sits on DSSI bus 1. 

PaaeG-12: 

• Section G.3 DC Power Consumption 

Replace power requirements table with the foliowing: 

.. 
Current (Amps) Power aausloads 

Module 1 (Watts) 
+5 Vdc +3.3 Vdc +12 Vdc -12 Vdc (total) ac d~ 

MS690··BA S.3A O.OA ().0 A O.OA 26.SW 0 0 
~·-

MS690-CA 4.2A O.OA O.OA O.OA 21.0W 0 0 

MS690-DA ~.4A O.OA O.OA 0.0 A S2.0W 0 0 

KA67S.·AA(3) 3.SA 2.8A 1.6 A O.OA 46.4W 4 1 

KA680-AA(3) 4.8A 3.2A L6A O.OA 53.8W 4 1 -KA681-AA(3) 7.6A (5) 1.6 ,\ O.OA 57.2W 4 1 

l<A690-AA(3) 5.SA 3.s:. t.6A o.o" 59.8W 4 ( 

KA691-AA(3) 9.i A (5) ~ t.6 A O.OA 64.7W 4 1 

K1\692-~A(3) 9.2A (5) 1.6A O.OA 6S.2W • 1 

NOTC:S: 
1) fAS590 current and powDr values are tanique depending ~n option. 
2) Memory modules are in dedicated 1lotc 4 through· 1. 
3) Pa•.vor data inclLides CPU module. H3604' & Backplane power. 
4) H3604 & Bac:kprana power: 2.0 A @ +5 Vdc. 1.6 A @ + 12 Vdc. 
5) Total output power from +3.3 Vdc ar.d +5 Vdc must not ttxceed 330 watts. 
6) +3.$ Vdc generated from on-board regulator for KA681-AA, KA69t-AA. KA692-AA. 

-··-~·-·:. 
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P.qel-3: 

• Add to KA6SO DETAILED LOCAL ADDRESS SPACE MAP (Cont..) 

SHAC3 address space (CPl_OPT_PRES=O ir. BDR<22>) 

Reserved Local Register I/O Space 2000 4400 - 2000 442F 
SHAC3 SSWCR 2000 4430 
Reserved Local Register I/O Spnce 2000 4434 - 2000 4443 
SHAC3 SSHMA 2000 4444 
SHAC3 PQBBR 2000 4448 
s::.:-,c3 PSR 2000 444C 
SHAC3 PESR 2000 4450 
SHAC3 PFAR zooo 4454 
SHAC3 PPR 2000 4458 
SHAC3 PMCSR 2000 445C 
Reserved Local R~gis~er I/O Space 2000 4460 - 2000 447F 
SHAC3 J?CQOCR 2000 4480 
SHAC3 PCQlCR 2600 4484 
SHAC3 J?CQ2CR 2000 4486 
SHJ.C3 PCQ3CR 2000 448C 
SHAC3 PDFQCR 2000 449~ 
SHAC3 PMFQCR 2000 -1494 
SHAC3 PSRCR 2001J 4498 
SHAC3 I-ECR 2000 449C 
SHAC3 ?DCR ?.000 44AO 
SH1'C3 PICR 2000 44A4 
SHAC3 PMTCR 2000 44A8 
SHAC3 PHTECR 2000 44AC 

SHAC< addres3 space (CPl_OPT_PREs~o in SDR<22>) 

Reserved Local Regiater I/O Space 
SHAC4 SSWCR 
Reserved Local Registur I/O Space 
SHAC4 SSHHA 
SH1\C4 PQBBR 
SHAC4 ~SR 
SHAC4 28SR 
SF.AC4 PE.AR 
SHAC4 PPR 
SHAC4 PMCSR 
Reserved Local Register I/O sp~ce 
SHAC4 PCQOCR 
SHAC'1 PCQlCR 
SHAC4 PCQ2CR 
SHAC4 l?CQ3CR 
SHAC4 PD~QCR 
SHAC4 Pl'4FQCR 
SHAC4 PSRCR 
SHAC4 PECR 
SHAC4 PDCR 
SHAC4 PICR 
SHAC4 P.M'tCR 
SHAC4 PM'rECR 

2000 4600 - 2000 462F 
2000 4630 
2000 4634 - 2000 4643 
2000 4644 
2000 4648 
2000 464C 
2000 4650 
2000 4654 
2000 4658 
2000 465C 
2000 4660 - 2000 467F 
2000 4660 

.2000 4684 
2000 4688 
2000 468C 
2000 4690 
2000 4694 
2000 4698 
2000 469C 
2000 46AO 
2000 46A4 
2000 46l\8 
2000 46AC 

Reserved Locai Register I/O Space 2000 46B0 - 2000 7FFF 

Addendum to KA680 CPU Module Tectrical Mana:1! 1 .. 23 



..• 

.i ..... 
: , ..... ·. .. ' 

Pqea J .. l throup J.S: 

• Replace Appendix J Configurable Machine State with updated version on the 
following pages: 
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J 
Configurable Mac11iiie state 

The KA675, KA680, KA681, KA690, KA691 and KA692 CFU modufos ha\'O many control 
regitttera that need. to be configured for proper cperation of the modu!~s. 'l'he following 
list 1l1ow1 the normal s!ate of all ~nfigu1·2ble bits in the CPU modules as they are left 
after the succes3ful completion of power·up ROM diegnostics. 

KA675, KA680, KA68 l, KA690, KA691, KA692 Configurs.tion .-egisters and writable bits: 
(• = indicates the default state of bit at power-up, before any console code is ~xeeuted) 

All address values are hexidecimal. 

lm& 
CMCDSR: Mode Control.and Dignoatic.,Status Re;dmr...<2102 0004} 

15:14: CP2 MT 'rimer Pr£:r~aler 

13:12: 

11.:10: 

9: 

8: 

'1· .. 
6: 

5: 

4: 

3: 

2: 

1: 

0: 

11 = 144000 cyclea• - ~eeded for CQBIC lOms No Grant 
timeout, 

CPl MT Timer Prescaler 
00 = 1« cycles - minimum for passive releases. no 

cycle shou.ld take longer than this 

NDAL Timeout Prescaler 
00 = 3200 cycles• • this is longer than both NCA and 

NMC transactions timeouts, preservei ~imeout 
order 

QBUS_TRANS cnabie (formerly CQBIC_PRESENT) 
0 = QBUS_TRANS signal disabled* - this is to avoid 

QBUS_'I-RANS deadlock 

102 ID enable 
1 = enal~ted 
Force wrong CP2 bus parity 
0 = ~ff" .. diagnostic use only 

Force wi·cmg CPl bus parity 
0 = offt • diagnostic use only 

Force wrong NDAL master parity 
O = off* • diagnostic use only 

Force "Ntoug NDAL slave parity 
0 :: oft* • diagnostic use only 

Enabla prafetch 
1 = enable CP ~us pref etch or1 DMA. reads 

Force y,Tite buffer hit 
0 = oft'* - diagnostic use only 

Force (.1P2 bus owner 
0 = dist'bled - diagnostic use only 

Force CPl bus owael" 
') = disabfod .. diagnosti: use only 



ICCS: Interval Cloek Contro·f and Stat.us R~ster (2100 0060} 
NOTE: VMS sets ICCS, NICR to proper values 

NICR: 

~ 

6: Interrupt enable 
0 = disabled* 

5: Single step 
0 =off* 

4: Transfer 
0 = disabled* 

0: Run - increment every lµs 
0 = do not increment* 

Next Interval Count Re~s..tm:.{_2100 0064) 
31~0 Initial count value for ICR(FFFFD8FO\~ (lOms)) 

MEMCON_0-7: Memor:y Confi~raticn Rr~sters (2101.!lOOO thru 2 lJ!_l 80 lC} 
NOTE: Diagnostics set these registers based on available memory 

31: Base Address Vaiid 
0 ::: not valid* 

28:2·i: 

2:1 

0: 

1 =valid 

TJase Address (O on reset) 
lMB RA."Jd - nll address bits used 
4MB RAM • only <28:26> used 

Rt\M size 
00= lMBRAM* 
01= lMBRAM 
10=4MBRAM 
11 = non-existent ba>1k 

Mode 
1 = e4-bit mode 
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MMCDSR: ~Control antjj)~_uw_tister (2101 804B} 
31: Fast Diagnostir. Mode (FDM) 

0 = disabled* - diagnostic use only 

30: FDM Second pe~s 

29: 

28: 

27: 

26: 

24:17: 

8:7: 

6: 

5: 

4:2: 

1: 

O = disabled* .. diagnostic use only 

TJiognostic Cheekbit tnode 
0 = disabled* .. diagnostic use only 

QBus onIOl 
0 = QBus on IO?.* 

Enable sot\ error log CNDAL & memory relati!d) 
0 = disabkd* .. VMS enables this 

Flush BCache 
0 = don't flush* 

Memory diagnostic check bits 
O .. meaningful only in diagnostic cheek mode* (mt'y or 

may it~t be read as 0) 

NDAL Time'>ut Scaler 
00 = 2600 cycles* - maximum, to preserve timeout order 

Disable memory error 
0 = memory errors detected and corrected* 

Rr-fresh interval timer select 
0 = 328 cycles• CKA680!1KA681.KA690,KA691,KA692) 
1 = 244 cycles (KA675) 

Fo1'C~ wrong parity on NDAL trnnsactions 
Q :-: off"t - diagnostic use only 

Disable mtmory refresh 
0 = memory refreshed* 

0: .rorce refresh 
0 = normal refresh* 

MOAMR: 0-bit Address and Mode_E.ei[ister C2lQ..1 8Q4C) 

MODR: 

.. · ., 

16: Ignore 0-bit mode 
0 = 0-bits checked* 

15: Di!!able O·hit error 
0 = 0-bit errors detected* 

14:6: 0-bit segment address (0*) - meaningful only during 
0-bit data register 8\;Cess 

5:3: 0-bit mask (0*) - ineaningfid only duriug 0-bit data 
register ac~ess 

2:0: 0-bit operation ntode 
000 = reconstruction mode* - meaningful only during 

0-bit data register a':cess 

0-bit Data ReKi,ters (2101 0000 tbru 2101 7FFF) 

23:12: 0-bit field 1 CO*) ... used only during Fast Memory test 

11~0: 0-bit field 0 CO*) - used only during Fast 0-bit test 
mode 
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.HYAX:. 
(JPUID: CPU ID Re&ister CIPR_Fj 

7:0: ·CPU identifcation = 0 (for single processor cm1fig.) 

SID: Sntem ldenlificaUon R~stNr <IPR SE) 

ICSR: 

ECll: 

NOTE: this register may only be written by micr~ode 

31:24: CPU t,ype - 13(hex) CNV AX cooe) 

l:t:B: Patch revision 

7:0: Microeode revision 

lllo.,J Control and.fil:atµs Reitister <IPR D3> 
0: VIC enable 

o• = disabled CKA675) 
1 =enabled (KA680, KA681!' KA6BO, KA691, KA692) 

EBvA Contro1 Rei[ister <Ial7ill 
13~ FBox test enable 

O = disablediil - diagnostic use .nnly 

7: ·snt~=~al time mode 
1 = full CPU implemented interval timer 

5: 83 stall timeout 
O = c1Junu cycles w/ timeout_enable asserted* ( .... 3 sec) 

3: FBox stage4 bypass 
1 = enabled • result hom stage 3 passed directly to 

FBox output. interface (improves FBox latency) 

2: 83 external time base timeout 
O = disabled* - use internal time base 

1: FBox enable 
1 =enabled 

0: Vector present 
0 = no* - no v~ctor option available at this time 

MMAPEN: Me_ni.o~&&ister CIPR E6} 
. 0: Memory map eni!hlc 

0 = disabled* ... VMS enables this 

Pl.-.MODE: .P..byaical Addre11 Mode Reidster CIPR. ~~l 
0: Physical address mode 

0 = 30.·bit physical address space* 
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PCC'rL: J,'Cache Control &mater CIPR F8l 

CCTL: 

8: PCache Electrical disable 
0 = PCache enabled* 

7:5 MBox penormance monitor mode 
0 • diagnostic use only* 

4: PCache error enable 
1 = enabl(!s PCache error detection 

3: Bank select during force nit mode 
0 = lefi bank selected if force hit mode enabled* 

- diagnostic use only 

2: Force hit 
0 = disabled• - diagnostic use only 

1: !_enable 
1 = enable PCache for IREAD, INV AL, I_CF commands 

0: D_enable 
1 = enable·F~achefor INVAL, D-stream read/write/fill 

commands 

CBox 09.ntr_Q] &~h•~r <IPR AO} 
30: Software ETM 

16: 

15:11: 

10: 

9: 

8: 

7: 

6: 

5:4: 

3:2: 

1: 

0 = diseb1ed* .. diagnostic use only 

Force ND.AL parity error 
0 =off* - diagnostic use only 

Performance monitoring BCache access and hit type 
0 = configures BCache for performance monitoring* 

menningful only during perfom1ance monitoring 

Disable CBox write packer 
0 = write packer enabled* .. improves write latency 

Read timeout counter test 
O = test disabled* • use external time base for read 

timeout counter 

Software ECC 
0 = use correct ECC* 

Diitable BCache ~rrors 
0 = BCache errors detected* 

Force Hit 
0 = disabltd* - diagnostic use only 
BCa~he Jize 
00:: 128 KB* (KA675,KA680,KA681) 
10 = 512 KB CKAG90,KA691) 
il = 2 MB CKA692) 

Data store speed 
00 = 2 cy~le read, 3 cycle write* CKA«i90,ICA691) 
01 = 3 cycle read, 4 cycle write (KA680,KA681,KA692) 
10 = 4 cycle read, 5 ey•cle write (KA675) 

Tag 1tore speed 
0 = 3 cycle read, 3 cycle write• (KA690,KA691,KA692) 
1 = 4 cycle read, 4 cycle write CKA6"15>KA680,KA681) 
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CQBIC; 

0: Enable BCache 
1 ::: enabled 

SCR: System Conri&urat.ion Re~ster (2008 QQOQ) 
14: Halt enable 

1 = BHALT to CQBIC IIA11rIN pin to cause halts 

12: Page pref etch disable 
1 = m11p prefeteh disabled • historical latency reusons 

7: Restart enable 
0 = QBus restart causes ARB 1~wer-up reset.* 

S:l: ICR offset address select bits 
0 = no effect (AUX mode not supported)* 

ICR: I.Ptel]>l"()(eaf'Or CommJJnfoation R~ster (2Qru)j..n0} 
8: AUX Halt 

0 = nc l1alt (A.UX mode not !upported) 

6: ICR intermpt enable 
0 =interprocessor interrupts dieabled .. only 

uniprocessor config. allowed 

5: Loeal memory external access enable 
0 =external access disabled11 

- VMS will configure map 

QBMBR: Q:lhi.LMap Base Addr§l.~r i2008 0010) 
28:15: address where SK QBus mapping registers are lor.ated 

(VMS reconfigures map) 

SHAO; 

NOTE: all SHAC registers are subsequently configured by VMS driver. SHACl 
addresses shown. Base address for SHAC2 = 2000 4200, SHAC3 = 2000 4400, 
SHAC4 = 2000 4600. 

PQBBR: Port Queue Block Base Reeister (200Q 4~.fil. 
20:0: upper bits of physical address of base of Port Queue 

block. C6&1tains HW version, FW version. shared host 
memo1-y version and CI port maintenance ID at power-up. 

PPR: Port Parameter &&ister (2000 40.58.l 
31:29: Cludter size. For SHAC value = 0. 

28:16: Internal batrer length :-; O* (For SHAC value = lOl()(hex)) 

7:0: Port number. Same as SHAC's DSSI ID. 

PMCSR: fm:t_Maintenance CvntroJ and Status R~r (2000 4050) 
2: intern1pt enable 

~ = disabled* 

1: Maintenance timer disable 
O=enabled* 
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SGE~ 

NCYrE: all SGEC registers are susequently configured by VMS driver 

NICSRO: Vedor Addre11, IPL, Synch/Asynch Reiilttt!200Q 8000) 
31:30: Interrupt priority 

00= 14* 

29: Synch/Asynch bus master operating mode 
0 = asynchronouJ* 

15:0: Interrupt vector= 0003(hex)• 

NICSR6: Qommand @nd .M.2Jk.lw.&fster (200QJ!'Ufil 
30: lnierrupt enable 

0 = disabled* 

28:25: Burst limit mode 
maximum number of longwords tranaferred in a single 
DMAburst.1*,2,"1-,8 when NICSR6<19> is 0 
(1*,4 when NICSR6<19> is 1). 

20: Boot message enabl~ mode 
0 =disabled* 

19: Single cycle enabl«: mode 
0 =disabled* 

11: Start/Stop transmission comntand 
0 = SGEC transmissiori pre><:ess in stopped state* 

10: Start/Stop reception ~ommand 
0 = SGEC reception process in stopped state• 

9:8: Operating mode 
00 ::: normal mode* 

7: Disable data chaining mode 

6: 

3: 

0 = frames too long for current receive buff er will be 
transferred to the next buffer(s) in receive list* 

Force collision mode (intemal loopback mooe '1nly) 
0 = no collision* 

Pass bad frames mode 
0 = bad frames discarded* 

2:1: Address filtering mode 
00 =normal mode* 

NICSR7: SxntmJlue Be~ster C200Q 801C} 
29:0: System base address ... physkal starling address of 

the VAX system page table (unpredictable after reset) 

NICSR9: WatchdoeTimers Recister (2000 8024> 
31:16: Receive watchdog t.imeout 

0 = never timeout• 
default = 1250 = 2 ms 
range = 72 µs ( 45) to 100 ms 

15~0: Transmit watchdog timeout 
0 = never timeout.* 

default= 1250 = 2 ms 
range= 72 µa (45) to 100 ms 
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SSCBAR: s.5.Q-»ae Address Be&ister (2014 OOOQ) 
29~0 20140000(hex) = Base address• 

SSCCIC: SSC Confipration_Ruister <2.0 . .1:4 0010) 
27: Interrupt vector disable 

0 = interrupt vecto!' enabled* 

25:24: IPL Level 
00= 14* 

23: 

22:20: 

18:16: 

15: 

14:12: 

6: 

5:4: 

2: 

1:0: 

ROM accets time 
0=350ns* 

ROMsixe 
101=256KB 

Halt protected space 
101 = 20040000 - 200'lFFF1',(hex) (laistorical) 

Control P enable 
0 = 20 spaces recognized as break*, not C\lntrol·p 

(historical) 

'rerminal UAR'r baud i'ate 
101 = 9600 (historical) 

Programmable address strob~ l ready enable (for BDR) 
1 = ready asserted after address strobe 

Programrnahle address strobe l enable (for BDR) 
11 = read enabled, write enabled 

Programmable address strobe 0 ready enable 
0 = no ready after address strobe* .. not used 

Programmable address strobe 0 enable 
00 ::: read disabled, write disabled* • not .. 1ed 

RXCS: Console Beceiyer Control and Stat.us Reaister (2014 0080> 
6: Interrupt enable 

0 = disabled~ .. polled in console mode 

TXCS: ~osole ·rransmitter C2.ntrol ::md Rtatus ~wst.er C2014 0088) 
6: Interrupt tnable 

0 = disabled• 

2: Loopback enr!hle 
0 = disabled* .. diagnostic use only 

0: Break transmit 
0::: terminate SPACE c<.:ildition* 

CBTCR: SSQ_Bua 'l~me Out Reidster (2~.rul} 
23:0: Bus timeout interval = 4000(hex) (16.384 ms) 

range = 1 to FFFFFF(hex) (1 µs to 16. 77 sec) 

ADSOMTR: Eroeramm&ble Addres~a;ch Remster C20H..Ol.30J 
29:2: Match 1tddress 

0 = disabled• (this strobe is used during EEPROM 
reprogramming only) 
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ADSOMKR: Proarammablc Address Strobe O Ma1k.B.egister (2014 0134) 
· 9:2: Mask address bits (used during EEPROM reprogramming) 

BDMTR: Proaamm&ble Addr§ss S.trobe 1 Match Reiistcr (201.4 0140> 
29:2: Match adclress == 200840000tex) (for BDR) 

BDMKR: Prommm&ble Address Strobe 1 Mask Bel:iater (2QH.QlM} 
29:2: Mask address bits = 7C(hex) (fo1· BDR) 

TCRO: F.aw:ammable Timer 0 Control Rem,ter (20.M_QlOfil 

TCRl: 

6: Interrupt enable 
O = disabled* 

2: STP 
0 = run after ovedlow* 

O: RUN 
0 = counter not running* (historical) 

Pr·ow-ammab1e Timer l Control Reicister (2014 0110> 
6: Interrupt E:nable 

0 = disabled* 

2: STP 
0 = run after overflow* 

O: RUN 
1 =counter incrementing every microse~ond (historical) 

TNlRO: Prr'll'ammable Timer 0 Next Interval Be~ster (2014 019.fil 
31:0: O* ='rimer next interval count (use 2's complement) 

range = o• to 1.2 hours 

TNIRl: Promimmtble Timer 1 Next Interval Refdster (2014 OJJfil 
31:0: 1'' =Timer next int~rval count (use 2's t•ltllplemcnt) 

range = O* to 1.2 hours 

•rIVRO: Proerammable Time!:.OJpjf~r <2014 0100) 
9:2: Timer int.errupt vector= 78fnex) 

TIVRl: Proeramm&b1e Tircw:_ 1 Interrupt Vector Regi.lf&!.s (2014 OHC> 
9:2: Timer interrupt vector= 7Cfnex) 

TODR: Time of Year~ ~1J4 OOOC> 
1 ~O: Number of 10 ms interv~s since last wdt\.en 

DLEDR: DiM&DOBtic 1$.P Remst~OJ.4 0030) 
3:0: Display bits 

0 = LEDs on* (histor!cal) 

Addendlrn to KA6SO CPU ModlJe TeclY\lcal Manual l ·33 




