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GENERAL DESCRIPTION

1.1 GEMNERAL

The M7 1595 moedule, designsetad MXv11-8, is & dual-height, mustk-funciion
oplicn module compalinde with LS1-11, LS1-11,2 and L5111 /23 processors,
The module can opersle anthe 22-bit O-busus 1o 315K words!, the 18-hbit
Crbug, ard the 16-0i1 CFbas. MEYVT11-B fesiures include:

* Readfwrite memory capabirity (W03 RAM}

= 5% batiary backap {ar MOS RAMS

Resd onfy memory (RO

FOM windoer mas 1ogic (Dage contra] register)
Two asynchronous senal ae poste [SLUG, SLUT)
Multipie lime time clock frequenciea

LED diagnosts dispiey regogter.

NOTE, The pege cantrod regisher, fing hime cfock regisfer, and dagnosie ale-
2y ragisiar are URer GEiens 2R3 can oy be seipcted F the MEVTI-G s
strappend (o consala port and hoolsfrags mode. Also, the Hai or Boot funations
may b ogtionally selectad in s aanfiquration.

The followsng paragrapns describe these teatures, Figure -3 1= @ zimplifiec
block diagram ot the module.

1.2 READWRITE MEMORY

Tha MXV11-B readfwrite memany consists af 128K bytes of dynamic MOS RAM
withoat Bariky. The MOS RAME oparate oM the systernrts 45 YV supply o from
the =3 % barery backup via a Jumper consistng of & O ohm resistor, Qr-Doaso
mamary refresh is tnctuded and is trensparent to the user.

The readiwrie merory &5 configured irom GdK S4Ps (single indire prckage).
Four SiPs provide B4K 16-bit words or 128K byias. RAM starting addresses are
from 0 1o 252K wetrds ab 48 word boandaries, ThiS meswory does nol respond
0 #ddressas in the ifO pags. '

1.4 MOS5 RAM BATTERY BACKUF

The MEW11.5 provides battery backup for the MO3S RAMs. The baitery hackup
must be jumpered 17 be luncticnad, ardd battery backur powar must be sepntied
by the sysiam. A greet lght emittiteg diods connects acToss e MOS BaM
power supory and grourd 1o show that power 15 on 1o the RAls,
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Figure 1-1  MxY1-2 Simptified Bloek [iagrart

1,4 READ OHLY MERMORY

" Twn 26-pin sockets on We +5 ¥ raac only memories [(ROMS) contain boetsiap
cqde, diagnostic coda, or user routines. Wire-wrap poEts Bl the insertion of
¥ by B, 4K Dy 8, or 8K by & PROMs/ROMS In these sockets.

Trne PROM/SOM devices used may ba Lifra-violet Erasenta Programmabie
fead Onky Mamories, fusitds nk Pregrammatie Fead Only Memootes, or
masked Fesd Only Memarias, :

The 2B-pin sockels CaN house user BRCME o the MXv1 1-B2 ROM set, ¥ user
PHOMs are installed =nd are [oeated in tha user area (QLO0OT trough BTG

" patai), the PHOMa may only be directly eddressed. If the usar PROMs ard iogat-
ed in the boot aras, 7730005, TE5000g (18-bit address) thay may be directly or
indicactly addressed by @ window mapping Echgue. (Refer to Paragraphs
1.4.1 40 1.4.2.)

ke MYY11-B2 ROM ost is [nstalted In the sadkets. it can only raside in he
codl 2rea and may only be adtressed Dy the window MmEpRing iechniges.



GENERAL QESCRIFTION 32

Any size PROM (2K by B, 4K by 8, o 2K by 8} can be addressed direchy ar
ingirectiy via window mapping. One exception t3 ik is the 2% by B UV juitra
winlel) PROM which rzay be addreszed only throwegh diregr sddressing.

METE: o preven? wrapdroond, the PROAM 1 and PROM 2 {impers mus! b
st o the correct PROM sice.

i.4.1 Direct Addressing Mode

In dirgct addressing, ROM will reside in main memory. with starting addresses
oft any K word boundaries ender 16K words [B0Q000-77777E o 1 38-bit
BOSrEsSNG ke usac). If that word bank is selkected, ondy the space ConiEining
ROM i enabled, preventing “wraparound.” Any read reguest mada to RO
where no ROM exisls results in no response from the moduie.

NOTE: Al apdresses specified in s manual are 18-hir,

Lirect adcrassng can ba usad & pocess ROM ir the HO page when tha ACM 15
used for bootstrapping. The tootstrap ares consists of & 258 wore Biotk in tha
addrass range from 773000 to 713776, IT an access is made 1o the ROM outside
e bootstran eses, thers 5 Re esponse unkass it is the address of @ aciual
tevice in tha system,

142 ROM Windeaw Map

The ROM in the MXNTT-B uses two windows in the )0 page. Sach window
points 1o 32 258-waord blocks i ROM, This method of peirting prevents. the
whowd L0 page fram containing ROK coce. Through ths technioue, any 256
word tieck of RO can be transtarred 1o the sppropreie window ares in the
IO page (Figure $-2).

" '
H¥TE -Fr AYTE
PRI LML LN D PARST

268 witRps | [ e A Ry
B 7T

- S
=0 wOPRLE -f'“ AT
.uml:-m-.-n -
Pt MR I .-l"ru-"".-"'-.r .-"'":;/

Dol

TEHHIG STAET OF (AU rAGE

s

Figure 1-2 RO Wisdow Map Storegses (18 Bit Orbas)
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Tha RO wardaw Bdorasses in Figurs 1-3 sra the addresses used by the 18-bit
- -bus, | tha 18 or 22-vi QHDUE S usad, the eddrezses are shawn in Table 1-1.

The winzow Map s used wien ihe MXY11-5:s crrfigured for Laotstrap mode.

& page control register (PO} in the MAV11-B, is ugad tor the mapping feature.
tna PCR g & resdiwrite regizter which suppons CATIOR and DATOE apet-
A%ions. B resices at locatior 177520 In the LT pege and s hwo byes in bargin,

The PCA which holds the wandows adaress figlds points 10 one of the 256 wars
skncks 10 ba ascessed. The GPY teads tha AOM via one of the twe RCM Wi~
GO mans.

Each of these window maps {oonistrap areas) is pointed 1o by a rep-bit 2cddroas
in the PCR. PCE jormat and bit asshynmants are shown m Figues 1-3. Bits 0

" through 4 poirt 1c ¥ af 32 258-word Blocks Iy RO (5K word space). Thi 256-

ward blacs pointed to by bits O througle 4 15 read thepiagh bootstrap address
773000z, Btz B trougn 12 paint to 101 32 nti-word blocke i RO, The 258
word black pointed o by bits B thraugh 12 is reac through Docstrap address
TEI0ME.

Table i1 ROM Window Adcresses for 167 18-, and 22-hit G-Dus

Windcw 1 Windaw O
o-bus HAtar; Addr End Addr Siart Auddr End Addr
{ocis [atal) [octal) {oEkal
P&kt 1EED0 1ES7T 7T 1 TE0CKH 173377
Ceemi | 7HS000 TESTIT 773000 TTRATT
28=hal 17 TESCDD 17 FeeTTT 1TTFAM0 STFTEATT
4 21z LE 7 B 0
T =
GHULED 'I o T P ) LWIZED ] WINpr al ]
ety SRl

Figute *-7  Faga Coalrnl Feghsler
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1.5 BERIAL LINE UINITS
Deta berwaen the CPU anc a perphersl device is seriglized Dy an asynchronous
senel fing ynit, The MEY11-B uses two of hese Bnes, SLU O end SLU 1,

Each SLU containg a DLART whicn is 8 Universal Asynchranows Recelverf
Tratsmittar fUART) that bes bean madified by Digial Equipmant Corporation,
SLU 9 car b uEad 22 4 corsole karmina: par Do SED O csnnos

The saflzl line thierfaces are confgurad so thai SLU D is slectriczlny clogear than
SLU 1 and tnerefore, has the higher Interrunt priosty,

The MEVYT1-8 moduse gkso gonfigures the SLids 5o tnat SLL 1 trasks SLU G
Thay ia, SLU 1 i5 assigned 12 the next higher starting acdress over S0 0. Tris
is AisD g for the vectyr address assighmerts. An eacepfian 1o thes 15 when
SLU 1 e assigred ax the conscle par.

ESLL: 1 is selected far Genacle, the Halt and Boot aplions are rormally enabled,
These functans may be anatled vnder oiher condifions alss. Sither funchion is
ifvoked whan SLL 1 datests a break character. |f the Hall aptisn is salected, 2
bBreak charactes halls grogram sxesvlion and he sfocessar anters consnle
COT mecrocode, H the Beot cption: is 2eiacled, 2 breah character inftialices the
sYSIEM, then restarks e processor with the selected powWer up ok,

The baud rates for each sedlal Hea can be SOMwWaErE JCoGTammanke or Ccan ba
strapped 10 300, 12006, 9600, or 35,400,

Tre SLUs transmis and receive E1A-423 or RS 238 signal levets at 330, 1204,
SE0D. o7 36,400 baud, & 20 mA active or passive current ioop operation may te
nbtained with the DLW 1104 ELA 10 20 pub corverter option. The MYXW11-B does
rpt support the reader run portion of tha DLAVTT-KA and G2t no! gontain
modem cantrol lings.

Break genaration ard arror ndhcalor biks the DLARTS provide owerrun parity -
and raming errod s, Thesd efeors can be resc via the atatus registers, No parity
bit or exlernal bawd rate clock logle |s provided,

1.6 LIME TIME CLOCK

The tine thre clock (LTC) is a one-hid regesters (bit 0B]. When hir 08 &5 get, the
Glamip is removed from BEVENT thereby ensbiing the LTC. The addrese ot the
LIC 15 77546, The .10 is derived fram a 20 MHz crystal oscillator on tha
MXV11-B board. The crystal oscilator is alsd used for memnory refrash.

AMOTE! I g sustomer uses the LT feaiure of Hha MAYTT-B modeie, e -
e gngd the processar showd ba mewnted in the same brokoiane.

A freguency divider connected 1o the pserllgior provides a frequency of B17.4
KHz which I8 Bpplied 10 the DLARTS of SLUT and 5000, The SLUT DLART poo-
vides serctable kna time clock frequencias of 5, 60, or 8O0 Hz. The decired
freguensy is selected by wre-wranmng tha frequency to a Sommon wirg-wrap




, GEMESAL PTEOMIFETION

o5 The LTC can o pnabled o disabled from driving the BEVENT lne on the
AL by appropriatg wire-wrap. The BEVENT fine I8 used by the system for the
sal tme ciock (50 Hz, B0 Hz, or BOR Hz). The MXV1i-B alsa provides 2
SEVENT stamp which holds BEVENT low ar power-uo to i sysiem
Hagnostics.

AT There showld be only one souree deiver an the BEVENT ke i any
e, f most speiems, the sysient powar suphy suppties e BEVENT sig-
gl Thiz source muet be disabiad I the MYV -5 (s used fz difve ihe fine ologk.

17 LED DIAGHOSTIC DISPLAY REGISTER

The BXY11-E containg a [our-bit LED diagnostc display register (DOR) werd
For symters dagnestics. The registar ig welle-cnly but generales a feply on
AATIO 2nd DATIOR zteasees, The DODR rosides &t docation 777524 an s i/0
page, and i5 erabled when the MXV11-8 has its boet and console fznctions
2ns e,

1.8 MXY11-B2 BOGTSTRAP/DIAGNOETIC ROM OPTION

The MXy11-B2 hooistrap/diagrostic ROM i3 & plug-in optlon for the MEV11-B.
It performs boatstrap koading of programs (opersting spslems for exampie)
From Mass storege devices and aiso performs diagnostic t2sis on the marmdsy
durtg power-up or whan manualy svoked, To inslah this cRtion and cgntgure
the module and wystem it wifl be used in, refer to Cnapher 3.

The bootstrap funstion is autsmatic ar power-ug i te CPU is configured for
s femiure. But an aneraior can ipkervene with a consele terminal and pboot
savices at nonstandard ()0 page adidiesses, select a SeCOnary system EVIGE,
ar nveke & dizgnostic unlity.

Turnkey Operation can be supported 5o that operates imtervention is rot needed -
1 2tart Hhe hooistrap funchon.

Somea of the M¥Y11-B2 ROM features are listed balow:
» Spacizl standaione RT-11 volUMES can be [ppdac and rum,

. » A systare cen be configured o downa-lime toad wia a DECRET Hnk withodd
aoetator inteTvertion.

« & A system devicas curtently svzilable on the O-bus are supparied,
¢ Fyll 22-nit mapping support is nclkdec.

Te wsa 1 option proparly refer fe the seperate fEXY1-B2 ROM Sat Lisar
Guide [EX-MXVBEZ-UG) suppkied wilh [E.

NOTE: in order io wuse this GOM's examing/dsposit command, the MXVI1-5

maghile TSt e contained in 8 28-bi O-bus system and must be configured 1o
\erge sysiams (JAF jumpered o J36)
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1.9 SPECIFICATIONS

The following paragraghs describe the prysiczl, slactrize!, and envirenmental
specifications far fne MXV11-B modula. The medule is deslgned 1o tha £-bus
speclicalion.

1.8.1 Physical Spacifications

Maocuze.  Double haight

Height: 2187 inches

Width: 0.5 Irezh single kyer

Length, .94 Inches (bottom of fingers to tap of haadle sxianded)
Weicht Thoz

142 Environmentat Specitications

Temperature

Storage Temperature Range: —40° G 10 BA* G

Belore uging a module wih g termperature beyend the opesating ranga. tring
the miodule 12 an envitonment withen the operating rarge and then Bliow it to
stahii:ze or & reasonabls length of time {fve or more rmunutes, depending on asr
Girgutgtion,

Qperating Temperature Range: 57 o o0° C
Derate the maximur aperating temperature by 1.8° Clor each 1000 meters of
alticads above seE iaves,

Ralative Himkdity
Storage: 10% m 80%, noncondansing
Crperating: 10% to §50%, noncondensing

Rltitude

Stomage: The moduie witl nol be mechanically or electrically dasmaged at alti-
tudes g to O &, '
Qperating: Up to 3 &m.

Airilow, Operating, Sea Level - Provide adequate airiow 10 Jipit the outlst term-
perature ring ACross the moduie to 37 C whan tha inlet ismperature |s 60° G, For
aperation batow 55° G, provede airliow B limit the inlet io putkes temperztine rise
atress e modulke m 107 O,

1.5.3 Randorm Accass Mamory Specification
Address Selection - ALAM may be positionad on ary 4K word boundarny in tha 0

W 252K word memaory ared. i bank select sevan (BEST) or bus refresh (BREF)
iz ascarted, ihe memory will not respond.
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1.5.4 Elecirizal SpecHications

Pewer Regulremants = Tha foliowing voliages arfe used by this modulg,

Yoltage
+5 Y
+H2y
-5 VHE

Tolerancs
55
L5084
= 5%

Pins

Ah2 BAZ BYY
ADg, BDhz2

AWt

Power dissipaisd in esch powar supply configuration 5 a5 foHows.

No battary backup

B
Typ
Ma:-:
12y

Typ
hvizx

Bettary backup conflguration

25
¥R
fex

+5 VB
“Typ
Max

412 ¥

Typ
hbax .

1TE5W
2401 W

0E7 W
Q.71 W

1290w
1595 W

4.35 W
B.50 W

GET W
C.71W

Craty retantion mode

VOG =0Y, +12 V supply = 0

4B VR

Ty
" Max

430 W
Sh4W

.........
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21 GEKERAL
Thie chapter describas tha foliowing tuhctional areas of the MXVT1-B.

QOkt addressing [frect made and fans moas)
RAM mamony

Lisne time clock

Cryelal geciligior

Senal lire unlvs

Tre registers and bit formets sre describad in thes chapter end are summarized
in Appendox A,

2.2 PROM ADDRESSING

The PROW memory in tne MiXN11-8 can ba directly addressed (direct mode} via
tha C-bus or indirectly addreased (page mode) via the two windows in the /0
rapa. Each window can specify 1 of 32 blocks (255 worda per Dlock). in divest
mode o page modes, bits 1&-15 (16-bit bus), Td-17 (18-bit bug) or 14-21 {£3-bit
bug), are usad for address saleciian snd are not weed by the FROM.

227 Divect Addressing

Bits. 8-13 (BDAL 9-BDAL 13) of the O-bus aré applad 1o the PROMS via tri-
atate drivers, bits 1-B {BOAL 1-BDAL B) are appliad diracty 1o the PACMS B
‘oit 0 {20AL [ serves as & byta pobnser, Figure 2.1 is a simplified blogk diagram
showing how ditec! addiessing end page addrassing are |mplemented.

To directly aodress the PROMs you must ave the PG LITHR H jumpaer discor-
nected. THIZ turns the tri-atate drivers on and address bits 9-12 are diredlly
appliag o the FACKS, As previously mentioned, Dits 1-8 are wired dirgcily 10
the PROMS,

When the page cordrol register (PFGR) is inflialized tath windews of this reglste
poirt to the first logation in window O which is 773000, This 15 the PLE gefault
and atlows all PROMs dwhether 2K by B 4K by B, or K oy &) tp point to the
same kcetion. The PG 13 primarily wvsed in 0 page address mapgping and is
described in more catzll in the next pafagraph.
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222 1)0 Faga Addressing

Te use page podressng you must connect the PG LIDIR H i GMND umper 1117
lo J4BY, and BOOT L/PROM H to GND jumper (144 to J45). Alsa, the boot AOM
uedd must reside of the M¥Vi1-8 module. Then spacify 1 of 32 258-word
biocks of boot addrass space. The address space 15 selected Dy the raadiwrie
page contol regisier (FCR). The FCR halds two wintow addresa fields, desig-
mated window O (FFRIO0-773778) and window 1 (7ESOOD-TE5TTEL

The =P reads the 256 word RO through one of two windows in the |/O page.
The windows arg polnied o by a 5-bit address fiekd in ihe PLR. Bils <12 of tha
BCR point o window ¥ enc o5 G-4 point to window 0. The address of the FCR
s TITRR0,

Floure 2-2 soows =6 exampsa of how the page mods addressing is used, Tha

window 0 fistd of the PCH is set to 80, As a result, the 25G-word black
addresead ag 50 is read inlo the winoow D diald 773000-T73777) of the KO
- “pega.

The window 1 Said of the POR 5 set ta 2. The 286-word block addressad as 2t
read into the window 1 field (TES000-FE5777) the: O page.
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Fhaure 2-2 Page Mo Addressing

THa wirdow 1 ant winddw O pdorass are appaed o a 2-to-1 mulfiplexer whigh
mullipdexes e window T or winddw O addrass o the saipot Cepending on the
state of address kne 12 (BOAL 12). The 3=bil window addreas 12 appled to a
mapping FPROK which 15 enabied by the PG LMDIA H wumper (J17) baing con-
nacted, This jumper surms ol the ti-state cnvers causing the culpuwt of the ¥l-
state bnes to be high impedance. Wote that the bri-stete drivers are turned on
during dirgct mpte atkdressing and are temed off doring window mepging.

The meppirg PROM nocrnalizes the window attdrass - the normalized address
it derhwad from e trus agdress via 8 mapping Matri Tabke 2-1 shaws the frue
addresses [window bBiock) and lhe corrgsponging aormalizec (RO
addreszes. .

The 5-bit normalized address is Conmectad to 1he i-siabe output lnas which arg
now high fnpedance. Az a resull, the normalized addrese ls apmbied W he
PROME.

The 32 blocks of Femory may not be cotlquous. Tne mapping function takes
care et this and its pparation is trensparent 1o the ezer.
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‘Teble 2-§  ROM Window Mg

ar - e

Hortnall2ed
Wingaw O ADM

_Field Al resa
] Qoo
1 CHAGOE
£ Q2200
3 05300
F 0aCan
. = A&ca0
& Os0oa -
7 LFoisd Meximum adrens for 2% by B PROKE
i SO0C0
=1 10340
sy 150040
i 1:E000
P4 1450
15 160002
16 1600
¥ 17000 sdaxemm adcreas for 41 by 8 PROM
a0 >0a0s
bl A000
=2 2200
3 =000
i Faann
E =500
i PEDOD
27 27540
1 A0000
21 31000
A2 32000
Az 3000
24 . 400
as A6ODG
as RO
ar arong Fdarimue edarsea for 8K by B FPROM

2.3 RAM MEMORY FUNCTIOMAL DESCRIPTION

Figuee 2-3 shows a simrplified biock disgram of the FAM memary. The memory
sonsist: of 64K by 4 Single indine Packages (31Ps). The folowing paragrzphs
GESCRDE read write memory escese, fafreah access, and the arbrtraticn logic
for Memony ascess.

23.1 Read)¥Write Accean

The aftess from the O-bus is saved o ar address latch through a sot of O-bus
trarscaive: migrfaces. The address i3 then saparated into high and 5w bytes by
o tB-to-8 ling muMtiplexar. These bytes are then applied o the HAM address
lines via a sacond multiplexer which salects betwean the bus address or 2
refrash addess. The second mutipéexer is formed by the tri-siate outputs of
e refresh countss and e 16-to-B muttiolaxer. Retresh has pnority over RAM
rezgfwrite request and pariphersl 'O (PHY) tegquests,
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lMoweyer, i & read of write memary Cycie is in progreas, that cycla covpletes
- bafore a refresh ocycie starte. On 3 read cysle, the rerd data drom memory is
apphed to & data bulfer aned then to-the lranscaiver interfacs tor transfer to tha
-bus. On a wrile cycie, the dats fram the Q-bus is epplied Lo the ransceivar
intertace and then divectly 1o the mamary.

232 Refresh Acthss

The RAM marmery «5 refreshed at 2 76.8 KHz rate. This vate 15 oblzingd fonra

15660 MHz arystal oscilaior which has been applsc to a frequency dividar.

. The divider givides the frequency By 256 o yield 75.8 KHz. This irequency 1S
eopliec 1o a refresn cownter which refreshes each row of the MOE RAMS at the

T5.8 KRz sata. :

2.3.3 Arbitration Logic

* Bite 13-15 of the 16-hit G-bus z8dress soe appliad to the decedr logic. For the
18-bit G-bue. bits $3-17 aré agptied to the Secxls iogic, and for tha 22-bit
Q-bug bits 13-21 are appied to the decoce lopic. This acdress is tha addreds
the CPL wanis to aocess.

The SLU =tar address, the PROM start address, and tha FAM start address
gre seiacted by wire-wrag ping oh the MXV11-B modute, These addresses are
argn apmied 2 the denooe iogic.

Finally, BW! BT |Bus Write Byte). BEST (Bus Bank Seiect 7). and BREF (Bus
Ralreshy zre apcied to ihe decoder vis bus rocelvers. Tha decode |ogic
decodes 3% thess inputs and owipurs a RO REQ, WR REQ, or FID REQ.

If the BBST signal is assarted 8¢ the input to he decode logie, memory wall ot
respond gnd the systers can only actess the [JQ paga. H the BREF gignal 2
ssgertad, merrory wik not respond, I the BWTBT sigral is azserted, i indicales
& DATOIE) oparation wik coour. if BWTBT |s pegated, a DATI or DATIE} opara-
tion will pecur. In order for the DATE or GAT| operation to occur, BREF must be
negaied.

If the GPY iz doing 2 write operation o memory, BWTBT is asserad and the
decode logic as=arts Wi AEQ. If the write operation is to the /0 page, EEST is
- alsp esserted. Conversaly, if the CPU Ig doing a read operstion. BWTBT is
negated. and the cecodes logie autpuis RTD REL.

PO RED it 2ssuted when acoess is made to a boot ROM, SLLE or |/ page

. ragister {LTC. PCR, or O0R).

Tre RO RED, WR REQR, and P10 RED signals ars mutuaily extlusive in thet only
ane of the signals can be assetheg at any siven time. These signats, Bkoog with
the REF REQ signal are applied fo the arbiwation jogic which arbitrates belwaen
REF RED ang one &1 he other regussts (RO AET, WR RED, o FIQ REQ). The
first raguast S the one thet is sarviced firat. Bul, when a REF REQ ana Filr RELQ,
WH BEQ, ar PIQ REQ accur almest simuitanecusdy, the arbitration logle
cegites which request gets sarsced first.

R EEEEEEEEE———————
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When this decition iz made, the outplt of e armelraton Iogic 58S the cflosk o
initiata {he memony FCCEES vid the memory contro! logic. [f the memory acoess
15 = write word, ihe WRITE HI BYTE, WRITE L0 BYTE, RAS and CAS signals
are all asserted by e memory camirol logic, B the memory access iz 2 wiits
byte. the appropriste byte signal (WRITE HIGH BYTE or WRITE LG BYTE), and
thee RAS Bnd TAS signals ara asserled. Data from the Cobus is Ted io the AAM
yvig the Iranscaiver interface.

M the memary Sccess is 2 read request, the WHITE H: BYTE and WRITE LG
BYTE signals are nagated ind e HAS amd CAS signals are asseded. Dala
from memery & applied to & data puter, the transeeiver inlertace, and then 1o
the CPU via the C-bus.

The memory control logic also provices control sigrats tor e MXYV19-B regls-
ters, PROAS, sarial fine umits, refresh circuit, transcaivers, and the ¢aa buffer,

24 CRYSTAL QECILLATOR

The crystal oscilkaror (Figure 2-4] in tha MXN11-B oscillpies at 19688 Midz. The
sstifalor s auput s pppled o oen B-bil freduency divider, The divider dividas
the oscillator freguengy far the vanous systemn functions descritted Daldw.

The GCLK signal is derved fram fhe osciflalor and clocks the DLARTS. The
DG LK sipnzlis 144 KMz {1966 MHz divided by 32} Thare is a DLART for each
SLLY. Tha line £me clock for 5w MXWY11-B is obtained Irom one of three ceiec-
table freguency outpuls of the OLART. The DLART has gutputs of 80{ He, 6O
Hz, and 50 Hz. One of these frequencias is chosan by wirg-wrapping the appre-
nrizta Dk,

The PCLK eignai ol 307.2 KHz {19.65 MHz divided by §4) clocks the 12V
charge pump circull, The REF CLK of ¥5.8 KMz (1968 MHzx divided by 28R
clocks the resresh counter. Eathi row of SAM memory chips is 1afrashec at the
6.8 KHE rate, '

FFEESENET | o e
ETE_CEC == = CLE -~ |
1o B M — bIwIDER ETFTITS D L&FT  fp——— 42 -
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; .J counTeR [T+ Ye-0d
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Figure 2.4 XTAL Osgillator Block Diggram
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25 LIME TIME TLOCK
Figere 2-5 is a simplified black diagram of the ling time cieck g The DLART
_associated with SLU T has selectaite frequency oumuats of B0F Kz, 60 Hz, and
£0 Hz. To u=e one al thasa Feguencies as the line fime clock. 1he appropriate
oot nmust ba wirs-wrappad. Figure 25 shows the B Hz frageency selecied. In
sddition, bit & of tie LTC iaten must be get and the LTS 1 0 LTC 2 jumper mue?
< be contactad. Tris alows BEVENT L io ba driven sta 60 HZ rate by she MXWE1.
B. In most Digitdl sysiems, the power supply trives BEVENT.

CALITION: Thera can anly be one sourcs of BEVENT In & gystam.

26 DIAGHNDSTIC DISPLAY REGISTER

The disgnoatic dieplay register (DDA} resides at location THI524 in the |/O
' paqe. 11 is 3 write-only ragistar but generates a reply on DATIOE and DATOB
arcesess. DDR is anly enablesd when the MXY11-8 kas t8 Boot and Console
funchons enatied.

Oty bits -3 of the 15-hit word are uged, These Dits correspond o four rad

LEDs on the boatd (it 3 is the WMEE snd bit 0 is the LEB), Figura 26 shows tive
" LEDE - the four red LEDs comprise tha DDA and the green LED indlcaies
© powar-on.

-
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_ 272 intertupt Vector Sefection
Yactor adoress selection covers the vector sddress space from U10-376,

L NETE: B careful - some gadresses gro resariad

. Bis 3-7 of the vector pddress can be programmed [via wire-wiap) fo select
inclependent vector addressas for each of the seral line units, Bitg (¢, 1, and £
are always 0 for the Y¥WT1-8 (Flgure 2-7).

. The vector assrgansent for SEU 1 is the next highss veStor Koason avar LU q.
The exception is if SLU 1 is seleched a5 the consala ponl, 10 this cacs, sanal Tirne
- unit 1 has & vectar address of B0 tor tha transmiter amd 094 Hor ihe Pl ver,

. €ach of the DLART transmit and receive rapisters track epch other. Bil 2 of tha

wentar address autometically selects a zero for the receiver and a ons for tha
tranemittar of @ach serial Bne intarface.

'\—.l,_u.-i.l_r'
LFOR ROYR WwES I'r;‘i”:

% PO BT S aLGRESE
EELETTED YA
cURAERG IR
TARLL 36| P

Figure 2-7  Sil: Weotor Address Bt Format

. 203 &LU Register Addrassing
The MXWV11-B has four regisiers sssocialed with apch of the twe SlLUs. The
regisiers for SLU O are;

Recaiver controd/status reglstes {ACER 0} - Tabke 2.2
Aeceiver cate buker (REBLF 0f - Tabla 2-3
Transmitter controlfslalus register (XCER O) - Table 24
Transmitter dita bufier [BUE ) = Tabke 2-5.

. Tne registers jor SLL 1 are:

Recelvar controlfstatus ragistar {RCSH 1} - Tabde 2.2
Recelver pata butar - (RBEUF 1) - Table 2-3
Transmitter contral fstaius registar (XZER 1) - Table 24
- Transmi‘ter data burffes (XBUF 1) ~ Table 2-5.

Bak SLUs have the same bit assignments ard ara located in the HO page.
BBST, when asserted, specibes the 10 pege and bits A3-A1Z specity He
penpherat device in the 1,5 page. SEU 0 can be assignad ona GF eoghy podress-
. pg (Tamie 3-5). SEE 1 can be sseigned one of eight addresses and may be
- amsigrac as the conaoe pot (TTTEG0)
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" Table 3-2  Receiver 5tetus Register Bit Asslgnments {RCSR|
Th 14 15 12 H | i0 14 G [ 3 119 [ [T 'i':"r M s
Wrza L RISED ; VHUSEE LALSED
1 | |
RECSIVESR RECFIVER
ACTWE THaME
INTERALIF
) EH& BLE -
Blt Bescription .
" 1518 Unuzac
11 A& Abogic ona indical es that ths receier is
Receiver active active, Set gt the center al the ster Bl of
raad only the: input seviat deta Cieared af the
Exp=ttes nendar ol the elop b at treend
of thet $ime pricr 12 the leading edge of
ROV DONE. Aso Cleared by powar up
L=t Ty
138 Uruzad
7 RE & logio one incicikes thai ine asrial
- Reggiver dons read intertsca has receivesd & cheractar |
ariky enabied by Bit €, recelver gone requaate
& inlernepl Recelver done rsolesred by
' resding the recalvar osle teaisiar or by
BB 5B
a IE A logic che enatdes recatver infarm. pis;
) Intaerupt enahie a zaro disahies imgrrents Cleansy by
rgadiverite Initladizatiorn
5-0 Linused
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Tebie 2-3  Hacelver Data Buffer Bit Assignments | RBLIF)

L R = I B LT I I -~ N, L B CR S | ...
T H | H
RE.F . ; i i umLE L 0 GATE
-.ulr-\_l.'- i o - lal
FHUIH Fhaw:ng | RECIIVES
EFFRDA i | LEET
AwERAAN  INUSEE
EHFE“ LIE--F 2 H
Bk eeacrlphinn
15 . EH A logic ook imdicsetea that bat 13 andfoe
. Error read onky bt 14 is # ane Sesrad when the bit is
read of cleared by power up seiuence.
it OE £ [ogec ane indiceies a ward in 08
Cugrren erred (Rad rpc@ivar befrar hed not Been réad whan
oy anathar word wag recovesd ahd placsd
irr thee recaver ouffer. Glearad when read
£ By DOAET UL SRqUEnce
13 = #ugic one indicates thela ster bil was
Framl~p arrcr read pateciad but ithers was noGomesponding
cily gicp bit & Freming erar is ganaraied
whan g oreak is receivad Ciaarad waer
raad or Sy pawe s U EagUanSH.
12 LEnysedd
11 A2 Te:is i ks @i when serighis (30 signa.
Rackiver oreak read Lot from 4 mark 102 spese and alays in
caly 1he spacs conditos for 1% bittimas after
zserlal receplics stade Thisbib is chedared
wnam the S sigeal wstuens 1o the Mtk
corditior, ar by powar-ug Bsqushce
[ LEnurdad
O Data read ohiy These eighi bits hokd the oat recent

byle recewved Whaea 2 ngw byie s irans
{&reed 10 the data bafter, the ACY DONE
irt the BCSA is %ed. Bil0 12 the L 55 and it
T g tha MSE Clezred by power-uo
BEUSICE,

=4

o

Ve
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Frogzafmetable tivrd
race selac]
redad wrlla

MEBINT
Maintenzroe
resdmTite

bts detorming tha baud rete 1sat by
sathwzrs T SOT jumper conneciad (o
GRIDN. B S0FT jurmzer is connecied o

.QPEN, bheyd tabe i chlaimen via wing-

wran Bits BR2-BR0 are cearsd bhy PRR
Imhebit (SOFT ENS of by powsruen
ESQuanTa

Thrs Lit fecititales a meimtenance zeff-
bzl When the hii is 521, the transmitcer
e@ral Gyiput is connesded to theseoaiver
garifl enpadt 806 1he exler sl Serial ineput
= aleconnected This Bil B clesred b
instiailzeton
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Takle 3-4°  Trapsmidiar Status Regiater Bt Asaignments |XC5H]
RN N T S R . . I S N =R -
T | - %
MLTH LI EED i | | ]. i
ol L T
THAapBMITTRRG ARG F O OPRFQG, PR J
RELDY | baLo i rain | omesan 3
FETE I F FeikuL RaTE
i i FuoklE
INTEAALST  PROE, MBIWTEMZHEE  #Rbaw
E%AELE =AU
RuTE 1
b b NI
Bt Crasarkpticn
158 Uauses
ki TR & |ogls one ndicet=a the seilal
Transmitler reddy interfece ia rescy Lo accept a
fesip anly chEmciar ita thae teaEmifer data
register. if smablad by Ol S, renamizter
ready recuesls anintar-upt Tranamiter
~gaddy iz cfearedwhen date is writlen into
it [raesm e dala regisier IV is s by
AW ET- Ul SECUEnCE.
= iE R logic ene enables tkansmitler
tnisrrupt enabls termupta A lopghc sero disabiles
readiwrile irtarnepts. Clesrsd by lidtlatizetlan,
&3 Big- FRC Wren FER-Di1 1 in XCER iz set 1npae

.-

e

* Reed caly asa rercwhen PER(programmabie paud role innibit iz assaned low.
FERI iz asseriod aw by Sonadecting i SOFT EXIQQPEM jumaees (el 4 fo b1 5]

In this casa Ve Baed rade i deberdined Oy 1he wiss wiag jumpers |J7=110
Dfeewice with 3GFT EM 1o G0 L5 4=1138, the o le readrwile This ki is
elearad by aower-ud senueence af PBRES0OFT EN 1o OPEM jumpar- J14—J015).
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'I Table 2-4  Trepemittet Status Reaister B/ Aszigaments [XCSHA) (Cont)

Bk

B S T R TR RO P S S ——

1

PEA"

Progremmabia

baud rate ananie
Raad/writa

when software
programmabds baud
rates enabled (BOFT
to GMD jumrgier); else
raad anly as 0

218 ]
Break
Fe i wrise

R PR

Dexefipilian

A ey -

i g

Thiz bii sosects helaeen inkerma and
arxipreal Baug rrle salection When sat
[erabiel, lhae baud rae s detarmined by
Thi: PAR2-0 bils n thiz regkeisr. Whan
alear tinhiaid), the bacd rateis datermbned
By the 24, SO wirswrap plne This bitis
rlearad by Dowarup sezuenca or SOFT
ko DFEMN Jumpes connectas (programr
mable bawd rate inhibit ()14 1o J5)

whe 1nig bit ks 981, i1 cRuses the seial

Swtput Bignel 1020 (o A spivke condillon

& space condition lengel Lhan & char-
actar Lime Causes & framing error whenit
is received 2nd 09 regasded 228 braak.
Cleeaprd by hus Irittallzasian.

*  Maad onivasszerp when FER[proggrammable baud reta inribi s aseartiad low,
FBR! |5 assaread o by connecting e SOFT E8 ta OPEM Eimoers{d 12 to.15h.
In this case. the Dawd rate is determined oy the wirgwrag jumpers (J47-J7 1)
Deherwise wilh SOFT TH o GHND LW d- 1), the bit is read write, This bil is
Cleared hy prwe-un Sequence af PBRITESFT EM10 OPER jumper- 1 4- 41 5).

Tahle -5 Trancemltter Data Bufter Bit Asgignments (XBUF}
[T R I T R . . - - - L -

]

RSUF UpUsED 4 LATE

) e - Ue LEAZ-01

By Deecription

158 Unused

T KNI DATA BLUFFES Traesrettar dzla baffer - this b

regdfwnte

registes halos 4 copy of the most recent
Liyte written i nto it When a by is written
irsto thie ragistes, the fransmif resdy {TH}
bit 30 the NOSR regighe: is slearad Tols
Evta is copied inda the frassmiitar senal
cutput ragiste  whe aever thal reglster is
emaly and ine bit g clear. The TR Gk is
sptwhen 2 byla e copled from the bracs-
mitier date bufher into the serisé oulpul
cegislar Reading the conjenis of this
reglater cauaas no other et Coeared
iy BneE e UD SRGQUENTE

ar e

ki

-d-
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The ZLLE registers tor both SLls are addressed vig addrazs fines AZ AT, and
Al from she acdress Seich {(Figare 2-8), The asdress iatch and cecoder are the
=3M& BE snown ir Figure 2-3. A2, A1, and Al ara spgiied 1o both SiUs. The
SLU ceiected s determined by the chip salact 105) inpat to the DLART and is
funehen of the ascade logie,

Toe chart in Figura 2-8 shows how A2, A1, ana AD sglect one of ke four DLART
reglsters by determining the least significamt cotal diglt of the adgress,

NOTE: A¥ bilg in the SLU registers are rase! by & POWE IO Do LD
SEQUENCE Wih Causes signais BOC OK H and BINIT L to go low and Men oo
Fricrh. ‘

Thase oliz are zlso reset i the operator oresses a rastart switch contairmd in
&ertain systemms. Tnere are caraln bits (Inferrupt Enable, Break, ansg Maint in
the SLU registers which may be clered by bBus initizlizatien and oy the power-
up gequence refar to Tables 2-2 through 2-5).

FEF AEQ

& SIME RS - -

21153 71 E .—-.a.m-ﬁ
Tm i . 1
nwTnr ;o DESARE | ap ren :

] H TO=T .
el —— A sz AATOR L TDETRRI: STOR
o Fmier T oLack
post MoRzn | |

. 1]
ol ALOR LI ECTT Pk .
SLW L |
iy iy i
CLERT i " : SMTLHARSCTER
L | hov LERAACTER PERIFHERIAL
FRGH -4-—-,,‘.\_-;. | + .
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L Ay EﬂliﬂE

J:- EERIFHERA-&L
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2.7.4 Eaud Aate Salectian
The baud rates @re the same for ransmil and receive fTupctions of the same
DLART. The baud rates cen be set via stapplng of by saftware progremesing.

Strappad Baud Retes — Exch of the SLUS can be stapped to one of four baud
rates [300) 1200, 980, and 38 4K} when the SCFET EN 1o OPEN jumper is cgn-
nected. This digables the softwars progréammed baud rates in both SLus.

Each SLUF Fas & sai of two wire-wrap posts strapped in various combinations o
seiecs the cesirad baud rate (Teblg 3-4),

Foltware Programmed Baud Rates — The software programmed baud reies
are engated il the SCFT EN wire-wrep post is strapped to GND 114 10 J13).
Sothwers ther Ras 10 write the XCSR [Paragraph 2.7.3) of esch DLART 10 set up
fe bewd rates,

tn groes fo enable software controiied Deud rates, 30FT EN must bo jurnbearad
o GO ) T4 10 13 and tha programmasle beod rete enabie (FERE) b (kit 1 of
XTS5R}muzt be set. iF this bt iz nod set. the stapped (hardware controlled; ping
{Tahis -4} determire tha Laud rate. With PBRE sel, the programmable baud
rate bids (FBRA 2.1, end 0 in XCSR) select the taud rate in agcordance with this
chart.

PER Octel Baud

2 1 0 PERE Data Rate

5 0 o0 1 ana 300
¢ 0 i i gz 00
a 3 1 1 Q&2 1204
) - f 1 oz 2408
10 a1 (a2 4ED0
1 0t 1 052 BG4
1 1 H| 3 ng2 19200
« 1 1 072 48400

AL power bR, if SOFT Eh = connectad o GHND (Ji4 10,013}, the software baud
rates Are enatbed. PAR 2, 1, ard 0 ara resst to D which cateels 1o 300 naud, K
ine PERE bil is g2t to 4, he DLART:E montor Ha fardwere selackabie baud
ratas jumpers JT-J11),

ihs ooerstor 2213 PBRE 101, the DLART disragands the jurtpat s and usss the
oaud rates determingd by PBR 2, 1, and 0. Those blts rmust e set 1o thair proge-
ef hapd rates. ’

it tha Z0FT EN jumper is not connected to GHD at power up, e baud rate s
detarmingd by hardware s2lactable baud rate jumpers J7-J11,

.
;l_.l.

e o e s . e o e B
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24 CABLES

Tabke 2-5 sts part numbers, optlons, apsdleations, ard catfing lengths avsi-
ahia 1o7 the MXYV11-B module. Dightal offers the BCARA-20 cetile for MXY1-0
W DLV -J operation., Because longes cehles usualy require routimg withaus
connectors aitschad, the user should make sabies f2¢ laacihs Qreater than 15
maiers 190 faat). Cable materisl must adhere ko E12 RS423 spacifications. The
conrectors on the MEVT1-B medula are AMP-BTZ72-8 {2 pin = 5 pintan G.§ inch
canters]. These connectors San maie with & wide viriety o low coel cablas
ancludimg t0-conducter #at caole. MNota thal a oin 1 baud rate clock is rot wsed
a0 this micdule. '

Fin 10 carrias —12 Vdo to supply powser for the DLV 1-KA opticn. Tharafare,
pins 1 g 170 shogkd B3 unterminatad i tha DLV -R& apdion B no! osed. Cable
retention in the moduie s orovided by locking clio comacts (AP PNET124-1).

The ipoking clips kol fhe racapkacle {(&MP PRBT133-5) i the redule connacior
when e cxble is pulied. To remove the cabte from e connestor, oull back the
-cabm receptecle 1o disengage the ncking clips.

Tebla 26 DeFfrftion of Gakles

e AL T R L = -_—

Caola Apphication Lenglh

—_—

e BHOs Ela R5-2320 mdem gabee to inierfsce whir 1.5 m 5
madern s and BeouStic Gl piEral2 X 5 oin AME
lepmale 1o HS-Z320 maiat

&oeam-0e - Bils R3-23ZC nutl modem cable to dirachy 1.5 mis
imteriace with a loce! ElA RS-2534 bormanal '
12 w4 pln AMF feamelie 1o REPIZC Temale

BC240M-50 =l AS-422 or Ro423 cable Dar oiglr apead 15 rr (50 HE)
ransmission (18,200 auod; (2 % 5 gin AMF
fommin tg 2 X 5 ALAP Temale)

BCOsOHIO E;;!.::nsic:r.n cakie ysed in conlunclion with 310 %
BORTEQS T

BCosD-PE Txtensitn cakie dged in CONJenoEon wth FEm2E
B2 EDE

BCOAM-25 * il medear” axtensscn cable usadin TE miZh M

aon; uncticn with B4581 8060

SRl R —_ - ——

Mote: ' Steapped” logic leveie are prowvided on cata ierminal redady (OTH) asd
raguest 1o send (ATE! ta all operation of modems with inanoai pravisian 3 s0ch aa
Bl 1054 dala zat with 84 B auxifiany =ik
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FUNGTIONAL DESCHIPTION

The MEV11-E may erersis with several peripheral device cables and cptiors

_ far !:'—:.':':';-llit'g,r wherf- configuring systems. Flgures 2-8 and 2-10 show the VEFiEty
of cables and options usad with the MXY1 I8 The primary applicalcn of each.
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FUNCTOMAL DESCHIPTION

When desipring a cable 'or the MXV11-8, consider hese soveral points:

© To connect directly to a locsl Eit AS-232C terrmingl, you must use a null

madam. To dasign the null modem irto the cabde, switch Aecenved (Rt
{pin 2] with Transmitied Data [pin 3} on tha FS-2320 male connecior as
shwn [Fhgure 2-51).

. The receivars on the MXV13-B have gifferantal inpuiz, Tharefors, when

desigring am BS-2320 or P5-423 cable, you must the Aecaiva Datz (pin 7
A the 2 ¥ 5 pin AMP cannector) to sigoai ground inins 2, 5 or 4} In ordar
to ralrtain proper E1A levals {Figura 2-12,

e
B 515 A%-TANC
I El
i Gd——TLEES TINFENL SR)
]
G 50 , £ & —- Hr 0 ST T BEND LAY
C
2aTe i i —— D TA SET HLAGY 10D
oW ':g'mc_ S T L L XY —:I:l A 50 el
T 12 ¢ B o TR T TERMINAL REATY (201
&
i DATA S _ £ 3 e - BECE (WED TR0 (hEY
I LDATE F 5 r - ¢ § —— TRANSAPITIEN DATA 1BA]
SRATee ™ L - SiGNAL G ACLND (AR
@_u. i % E—— CHOTECTIVE GROCHD 1hA,
CAELE
’ [ Jigfial:} Ei i
MODULE RRIMMELEE g WEIER
CrIMAMELTGA

" Figure 211 BC2 1 Bh Mogem Ceble

RNY TR ErtL RS - 0T
-z it wETs

_ i
EMT BT 4 2

3.-...«: Fow TELE

11
BC DATA '| : ; LA,
ALY DA A - b i Ir E ’
RD F————d i I 1 i
gl e -y
B
I AT ERD T ; HEL

CHASEIS %

LLE 2 F1 S

Figere 2-32  BCROMN-05 Nult Modem Cabie




FUNGCTIONAL DESCRIETIGN o8

To mate ts the 2 x5 pin connector block, you nead the tolawing parta.

Cable recaptacts [1) AME PN 871 33-5
DEC PN 12-14288-02
Leeking cip contects (%) AME PN BT12441

Key pin gpin 6) (13

DEC PN 12-1426¥-00

AMP P 871781
DEG PN 12-15418-0

281 interface Connector Ping

Twa T-pin connectors {ohe for each terigh ling} are provided on the MXV11-B
module. Connector ping and signal functions are dascribed i Tahle 2 png
shewn in Figure 2-13, '

Table 27 MXVW1-B 0 Connactor Pip Functinng

- =

Fin Slgnal Funatlon
1 BRCLYK Baud rete clotk This avtaut provides a clock signal at &
frequency of 1E times the seiectsd &ud sate. This ain i
ueed &3 40 olrput frotn the MY 1- B and doss Pt Ao pt
BXIAMRE? Cinck inpAn
2 Ground
3 XMAIT Teansmikrer gutpyl
£ Groeens
5 Graung
& gl Key, ple el peovidad
T ACY— Adcetver Inpul mest negathe
& |CV+ Heseivar input mast pesitive
% Erourd
40 Fi2y Fower fod the DLYT 1 KA apiion

Tor

e . e e b L L S R L L,




d  FUNITIONAL O ESCRIPTICN

TYFaLAL INTERFaLL
COMALET AN

IFQ= CABLING
RLE KING]

TOP G SANN11E MODULF T

Figure 2-5  MXvi1-g Cannesiar Plas

282 Current Loop

Tha MXVi1-B module can interface with 20t maA active or PEESiE turrant loop
davices when used with the DLYH-KA aption, Thig Ofrtion comeists of 8 DLV -
HE {ElA-12- 20 mA current Kap converler) and 8 BC21ALIS Intarfacs cable, Th
MAVI1-2 canngt supporn the reader un porion of tne DLV 1-KA optio. T
LV E-KA opiion i placed borwaar e MENH-B sarisl line output and the 20
A cwrent ioop parigheral devica, Fgure 2-10 shows the cablos and devices
which may ba used with the DLy 1-KA, opficn.

T S
B e e o e e e e m o



JUMPER CONFIGURATIONS

3.1 GENERAL

This chaplar desorbes how Mg tsar car configure tha MXV1T-B moduke to
Tunetsn aropedly 51 his System. The jumpers Leed with this modele ere of two
typas — Aesh-on connectors and wire-wiap, However, sometimes he uzer hes
1o wirg-wrap certam jumipars {fo0 axarnpeg, Hoe Hma ciock jumsars). The sush-
on conneciors are associaled with grauphg of pins wherg one of Hhe ns is
opon. Thess connectors allow two adiacent olns 1o be jumparad, [f e jurmpar
relating 1o a fuenchon 15 o remain disconnecied, ona pin of tha push-on LoRMeE-
tor 1% peacesd on the pin assoclated with tha! funsiios. The othar gt of We posh-
on connestor |5 placed on the open ¢in, which is not conrected toground. =5 Y,
or any fagic fuaction, ard merely serves as a hokder {or the push-on conrector.
i a push-on connecior is miszimg, & wke-wrap umper may be substitited.
YWhen insraibng jumapers, arrange the wire runs so that no more than o wires
gre on each post and there ia no level jwmping batween oosts.

MEY11-B modules shipped from the fectory have & 1 chm resisior supplying
the MOS RAMs with nonbenery beckup power of +5 V: B push-on sonnectors;
and no wire-wrag jumpers connected, Figura 3-1 shows the defauli configura-
tion for the push-on conmectors designatad W3-W10. There arg wo [} ahm
resisiors wsed Tor hattery becwup connections: W1 anc W2, Dnly ane of tham
may 0 ingeted Bl a time, For nonbataery Backup applicathons, W2 is insertad.
Paragraph 3-2 summatizes thase delawll conditlons and the defaufs for the
WIrB-wrap jUmpert.

a1
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JUMPER CONFIGURATIONS 35

Befora trying to configure the MXV11-B module, complete the foflowsryg check-
ligt. The checkilst, jumpers location s in Figura 3-2, the tiow diagram i Fapure 53,
ang the fables in this chapler shalid b usad whan caafiguring 8 system

1}

a5

3

)

a)

B

f

leer's
Configuralion

Do yaur wish ta connect the
5y 5iem consoig to this
MXV11-BT K no, disregard
todlowing cuestions marked
with Bn *, If yes, the
Connos Must be conneched
to SLU .

Do you weish sysiem to hatt
an hreak from congowe

D& yole wigh syekam to
rebadd on break fFom
Gonsoley

What is dJesired addrass/
vector for SLU 07 {

What s desired addreszs/
vector for 3L 17 -

Wiki his MXV1 -0 contain
MEY11-B2 ROMT

Wil tis 813001 5 -B cantain
Lsey AOAA7?

I yes, &t what address?

Thre user ROMs o be
addressed via page mode?

What i POk size?

Wihat is BOM fypa?

Shipped
Configuration

Yeg

Yan

hiry

TTE500/300

¥ T THA0E0

kg

bla

A

M A
M1A

MR

bom



A4 JUMPER SONFIGURATIONS |

ilger's Shipped
Configuratlon Configuration

Ay [Dooyou wandt softwars
condral of lina time
ek {7 —_— @ @ Mo

8]  Does thit sysiem have
O or TGEE bus? . Qs

10p Do you wish tkis module
: 0 be soures of line _
fime clock (BEVENTL)? ———— Mo

A1) W yas, 8t whar fraquenay
180, 60, or 300 H2)? —

12}y Do you wish softwase
: cortras of bgad rate? - Mo

13 What hartware comtroljed
baiid ratas ars deciregy
SLUd/sLL — 00600

b Iz battery backup
desired bor RAM mamony? ———— M

18] - What is RAM slarting
addressT v (]

A serles of fatkes in thes chapiar desaribe the jumpers on the mode. An asse-
ciated figure {Figure 3-2) shows the physical wcation of the jumpers with
respect 10 the ICs on the modiie,



JUMFER COMFIZURATIONS a8

IR AFA P I g ) i

PRk 1f
aocweT:

£

1}
L..

. 1 -
o i — . —_— s
l
—_ o i - e Hman
- - z
=

T
-

{HE
n{

T

e

Figure 3-2 ° MXV11-B Jumper Localions

ST —




35; JUMPER COMOHEUAATIOMNS

R
1. HY i

~

[ Corr BT E SOME ormaT ]

QLEST!QHMAIRE
14 BACE

R

A1 e e dF
AdRcE A JMFE R ND

CORMELTION (CHMeCTED
| % NGICATES SFERIED
LOMPIGUAATIEN

i
1
=

HalT
QH FFELE
EROK G|

rHLilE 3

! T ELT SLU D SRN t TN S
CHE2WSTERM TO

] 2 FPaHT I
FEEBCAOT 0K SFEAK

ASGRESLES SRR E
TagLE | FEDWELL
b1 § e

y 5FLECT 5.0 G A a M i
! 51 YLETONRR T ] E
| aDDRESSES FROM | ML i | ;
| e — : -

(\i"} 1

Lt R4 ]

Figue 53  Jumper Configuration Fiew Disgoarn (Shest )



T

SUMPER CONFIGURATIONS 27

9

i

R LECT ARDALES
FOR SLU 6 F FOR
TASLE 1

SELTOT wECTDR FOR
SLIJ & F RO
TadilE 2
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R e W L
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JUMPER CONFIGLERATIONS

FIGURE NOTES

1

if SLUY i2 not eelacted to b tha gystam consets (umpar installad fram JE2 40 J63) {he
feltowing feaiurae cannat ba sekaciad:

Hzlt on break conrdivion Irom SLUET (never vaila ble with SLU0

Rebaal on oresk condiion fram SuUt (never gvaltabibe with SLLO)
Conssie address (773000

PAAWT 1-8E AOMs or uger ROMs podreased at 772000 ang TESO0O
Software copkecl of e LTS (BEVENT L) {address ¥7 Y548 doeg nal axiet)
Fage pontrod redigter [addvass 7FT520 does not exlst)

Disgncetls clapiay register (Ecdrese ¥ 7524 does naot axist)

Atraming error or contneous spacing (bresk| condition: 1n:n“.rr| SLUT wilt cawss the BHALT L
&ignet on the bus to bo aeseriad by the MXVE1-B causing the systam 1o halk

Aframing éfrﬂf arcantinupus gpacing | brea k) condition from SLUN will cause the BDOLD L
signe! cn tna bueto be aszerted by the MW 1-B and wilt cause the system to reboctif the
CPU module is configured to do =a.

MEY11-B2 ROHAE d4ro BK % & UV PROMs =ng must have pocess 10 tne pege conimol
register, diagnasiic splay regislern and LT control reprEter.

Liser AOME may be instalted and Aaddiessed 25 773000 angd 776500, If mepra than 256
WSS aire b be esed iceach address space, pege mede myes beenabled and addressing
wlil be conirglied by the pege sontrol regleter

Ifcanirol of LTC s eelected {umper inatalled drom J27 10 J2E) the BEVENT L signal may be
controlled by bit GE 0 the LT controf register. I Dt 06 is =1, tha BEWVENT L sighak o e
bua will be driver: by'tha eoyrce [aacally by the powar supply in Degital systems] 4 lhowlng
LTC intafrupie i bit GG is resat, BEWENT L will be held kaw by the #4311 1-B thereby
inkibiling LTC interrupts.

CAUTION:  Bil 6 15 resai on gower up I aolher sonfral iegisier iy ingleded in tha eyetemiag,
CPL module) and jumper J27 10 J28 is inslata LT inderrgfrts witt newver be enablad bacauvae
the LTC contral Fegisloy oo [he MXV T-8 will rol be scoerged 1o 9o thie Bt

T

Tt

Lizar suppled ROMs are lnetalled end addressad e memory rasiding in ow mamﬁr:.-
Epafe :

Tihe M1 1-B may beinstallad in a O-22 bus system or a G-Bus syslen: i g jumpar g nal
instalisd from J3€ 0 J57 the RAbt stadiny dddreds is mibes 1o GA K or Delow

Thie MXW1 1-B can be configured 16 be the souree oF the BEVENT L aignal for the system
Power supplige normalty are 1he saurce of this slgnal in Digital systama Do not kave two
sOUNCES iR A Sysiem,

Balc rates for e serial lines may be softwera controlled or fied by jumperg. If gofiware
coitral s desived, 5oih 3L L s will have this featere enabiled amd 1hs fixed jamaera wiliheve
na effect,

Betiery backer for the RAM memary and sunpor Circuils via ple AVE on the bacxplane.
inatalling W1 and removing W2 removes aocmal sysiem <8 VW from the memaory circuits
onty. Digitel svetams do not supply hathery Backup voltages to the Gackplane.
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JUMPER COMFIGURATIONE 41

Table 3-1 swmmarizas all the wmpers on the MXV1-E module in numenicsl
a-car. The Jompers are categorized Gy function amg the connacting typs is

denoted by POC for push-on canngetar or WW for wira-wrag.

Tebee 3.1 Jomper Conteclions lor MEY11-B

= s mamroa T

Jumper M Festiet hovn Connection*
e Connactor for

SeUd .
JE2 e Connector for Sl comnecions

BN
1z = HALT
Jd GuD Hali e rest Iynctions POAC (W)
L RZLAAT
e CFEN
Jro JIHE
S8 = J1R Larial me unit bawd rates e
Jg = el ]
Jig = Jo3
Ji1 = JOR
JiE = TPZ For angmeBrg Use
JtE = GHD
Jid = ECQFT EH Sofiwars programmatde FOC iwa]
J15 = DFPEN bawd ratas
JiE = SN
Ji7 = PG LDHA H Erablas or disablies direct PO {5
J18 » QFEN mcde addeessEng
13 = ALEH
JAD a MAT2H FROM size grd bpoe PO DWE)
J o= +E dirasd modas adorasEIng
JPZ w LTS COMK
J25 = a0 kg Lime Hrs clock fragusncy LU
J24 =« B0 Hx
J25 = BEH] rix
JES = JPLM
JET = LT EN 1M Scfware contred of line PG (WL
AZE = L TCEM OUT tim ek

* PO = Pushe-gi conmenor

WY = WWIre-wWran

Mo WY and W2 are 0 ok resistors assockated with battery backup opbion. Eliher
ang iray be Insermed bus Nt bote. The module |5 shipoed with W2 Hroaried,

|
|
:
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Table 31 Jumper Connactlams lof MXV11-8 {Com)

e

Jurnper Nxme Funcilon Carmekion®
J23 s TP3 For engiraarning Lse

Nk SLUsd

FET e G Seriak ling uedt starting Ty

JI2 SLuaz Agddreas

JAz . SEEIA

Jadd = DR MODE BQOT

JAS EER Diresi mode beot end WA

J3E » GRE small or large systam

J37 w SMILG

J58 » Jun

JEY - JLEE

Jdfr o« EHD Serial lirme unlt wactar )

Jd1 = JL1 BOcT Ess

JL2 = JLe

Jd3 - JiLa

Jidd A BOOT LIPROM H

Ja5 = GMHO Bool RO or user FBOM PO [V
JiB = OFEN

J4F = CLOCK 1M

8 . CGLOCK QUT Maalar slock POC WS
JgH = PROIRS A

J50 = FRDE 2

S5 w GHDO FAOM zipg and FECRS Wiy

JED e BEK1 a3t a0orase

JE3 - BaKE

J54 s AJ13

JE5 w 8.4

J56 AJEE AAM starting adriress Wi
LT GHE

LT AJ1B

455 w AT

50w AJ1E

JE1 OPEN

JE2 » @Eng Comeale mode PO (W
JEI w CONBOLE

' PG = Puph-sn cornector
WW = Wire-wrap

Hote: W1 Bnd W2 are & ohm resistors sssocistad with
Ofe may De inserted bt ot b0tk The moduse s shippa

Batlery backup opton. Eftgr
o Wil W2 insares,
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Table 3-2 contakng tha 1ofowing |umpet configuratons,

Console mode

MAVIT1-B2 Boot BOM set
Syziem cize

Bogi snd glagnoatic ROMs
Chack

Halk

Tabla 3-2 Milseeilanacts Jemper Conliguratons

Reboot

Line iFme cock

TVENT line

Sofware programmed baud rates
Battery backup

Usar-supplied RORS

NOTE: MXYTT-B s shicoed with fumpers sisconmected uniess sharwiss specifing,

Lennecior Connaciken Deerrpilan
53+ CONED:E GRCHo DFEN Enabies consale moda. 51U
JEd s GMO G2 b BT is Ylrad 81 addness TPTEEN
JE1 = 322N end veckar gddress a o).
Zalect 5L Q Asdress from
Taole 5-5 and wecior irom
Tabie 3-6.
JEE ¢ CONEDLE CONSOLE 1o BND Disabtas comgake rmade. For
SEE*  GHD {J&63 1o J3E) ELL eddrasses, relgr ka
JEY 4 OPEM Tab4e 3-5 anc vactars frarm
Tabda 3-6.
JAE w OPEN BOCT LyAROMH lrusdlod whesa WXV -BP
JE5 ¢ GiD oGS geai RO st iz Instellad in
Jaa s BROTEPROMH (M4 50 )35 sochets XETD mnd XEME,
Enabues thud Tollowisg
regikiers 1o e addresqas
if the cormcde GHD b OREY
Jumper {462 ho JB1)is
inEtailed:
Fage carrgl resister
Line teme 2lock cabhral
Diagroste Jisplay fugistar,
J&G 0 OPEM {iMND 1o DFEN ENBEMBd wiran FCMS arg jor
J45 = 3MO (S o Hg] v=er code (not baoistrap
Jdéd w BOOT L PROM = ], Seg Table 2-3 ior
agaresges,
JET » SMLOEYS EMAGSYS o Inztalad whien e WY1 1-B
JAE* GND GMA is commanted in g J22 bus
J35 =+ QPEN [J3F Lo J3E) backpizre. Racognizes BOAL

=31, L. This Jurnpey rugst
tib insdalked if RAh I3
dddrezeedg abova 128K words.

e LT S TREETR

s
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Fable 3-2  Mizcedlanesus Jumpar Configuratians (Cont}

Canneciar o clksn Leserptian

Jaf « MG STS GHD o OFEN Insizlled when tha MxY11-6

36 v GND 35 o £35) iE cannected fo & 16-54 o

J30 s QPEN 1B-bit O-Hug. Recognizes
BOAL <17:00= L oy,

JI = GND PR MODE BOOT Modula not wired Eor direct

J3E = QPEN bor GHPEN mode boot.

Jid = DIRSCT MOGE (W34 o JAG)

EQOT '

JIE X GHD DIR MO0E S00T hModuwte anakhed for direct

JAE = OFEN w2 GND mode baot. This jumoar messt

J3s w ERECT MODE 434 o JIE) b instelled when the ;:5er

BOOT boot RO is deracthy

agcassed.

Jte e JOPEN FG LIDHA H 1o Enablas RO bool map opdson

J1T * PGL/ONA H LETIa ] End [Augt Moce on the

J1& = GHD LT )16} MXV11-B, Digables usar
FROM peitiresses balow 15K,

JIR *  OHEN PG LR H Enalees PROM sockets XE19

JiT sy PGLNAH to OPEN ana KEZE bo be used tof uger

Jie e GMND {117 0 418) dafined PADKS. In thea rase,
thase sackets can oniy ba
Bddresaes in memony
locEtions Eelow tha 6K word
bounzery.

c4B v CLOCK OUT CLOCK OUT 1o Factory tagl. Do Ao remove.

AT e CLOCK I CLOGK IN This is the mastar Sack, and

1A o 4T priwitles or-boerd ralresh and

the chargs pump b oeherate
—13 .

J3 o HALT AALT to GND Enables SLU 1 (consgle part}

Jios o Exn0 143 10 44 2 bl 1he proceesor wpRon

3 = RBOGT recalving a break character.

JE » QOPEN .

MOTE: HALT 1o GND (U3 o Je) and RBOOT fo GMD {15 fo Jd) edmnor be

Sialareous ly fmesnges,
Jios HALT

JE e GND

Ji o« RECOT

JE o+ OPEN

JI o+ HALT

JE o= GHD

Ji = RBEDOT

JE o= PEN

HALT nt oo
menhiad o (SR

RABQOT ke GND

Lueanles GFLF halk funetice.

DeEas & syShem raboot wher
il braak condawan 15 recsvas
IFam Sl 1. Forces 800 QK.
o gt b,

NOTE: MALT to GND [T to ) ant RBJ0T fa GND LIS 1o ) caroot be simlta neously
jmoerad.




Table 32  Mizceltaneous Jumpar Conthgurationa {Cont

JUMPER CONFIEURATIONS 45 ;

BT WL

ConBctar Conmaction Deacdption
J3 0w HALT GHD o OrEEN Disatias rebodt functon.
Ja = MDD T4 o J3)
45 = RBOOT
b = OPEN
CAUTION:  LTC EN ik to L T EN OUT (ST o J2B} shawic mar e conppated if the CPU!
has s LTE comrol ragister,
Jig = WPER iTGEM K KD Allors LTS 10 De snEwiare
JET =« LT EN Ik LTCENGUT porrralled, Enatdes controd
2R+ LTS ENDUT {2710 J28) of BEVENT L on the bus via
it OF o the LT registar,
when pk b of LTG register i
O BEVEHNT L weil bo dsteshed
conetarmtly iow. Tivis inhids
LTE imterrepye. To sddress
Ehe {70 ragitter [777546),
tha M1 1B must be in boat
mo3e ([BOOT AR Hig
G 44 o S5} and SN
TrrE] ba b GO sola pors
{CONEQLE to GRD remowid)
J2s »  OFEH LTC EN M Prieverts Bk 06 of tre LTC
J2F = LTRENGM 1 QPEN renigd e rom conmtroling the
J2E s LT EMOUT ST m J2E] BEVEMT L lina.
Qoo | TS CDMAY LTC COkeke o Ween inatalled, the BEVENT
J2B «  S0Hz 50 Ha ' beee I drreen frosn o 50 Hz
[J22 10 235 erys gl denived clodi. 1 e
line wme clock UMDt B
Inatallad, the Slamp hes 1o
b twrmac aff by the scitwan
for tha clock o driva tha
BEWVEMT lina.
28 = B HET LFE COME o Wher. instzlled, the BEVENT
& HE Hre iE demvees FHom 2 &0 H
{22 101 24} crystal darived clock. i she
Wne time ckick jumpar is
inetelled. ke elarmp kas 1o
be trrned off By 1he satware
tor the ik to drive Hhe
BEWENT Uma.
J25 = B HT LTC CObARA 10 Wreten instalbas, the BEVENT
S0 W lire s driven frorm & B0 Hz
LEZE 10 J25) crystal derivd ciock. If the

hrve T EWack jUFAPEL iE
emstaied, e clamp kas 10
e wrhed off by the scfhward
for tiee cAnck [0 oTive the
EEVENT lina.

NOTE: One of thess pmpers (50, 50, or 800 Hz) should be instofied: 1)1 ma sxierndl
ACVENT saures is crovided b e system, ang 2 I tha usgr Bo5ires HiF SOLee. R
sunofes manwiactired by Chgisl norrmally suppdy BEVENT L 1o the baskplane.




- kAL =F I A o7 i _.In'lﬂ.TIDIIuE

—_— .—-—-._..._.,_,__-—-__.___
Comacior Comnectinn CeeChiption
—--—'\—\_I—.— ‘—_-_‘—r\_u_\_ l_“—--—.—...__l-l—'—-—-'—-—.
i3 e Dpoy SOFT EN e b Enehlas spfwera
Jid e somET ey M4 tora Programmable bayg TRtER for
J13 e gup Bath SL4 ang SLEMD vig the
CSA. The caua FElE iuimpers is
Tk 3-5 hava np EHact i tha
FBAE i iz gge
JT5 e ppEy HOFT BN 1o FEN Esud retas gy S8etien from
AT+ moeTEN W e 15 Tabde 5.5,
Ji3 e gNE
Wi W1 i ohm F&8itar) Bartery backug, A58 ie
: COrnatar Fuppied by usar on Batkpiane
ain AT DER Zogw et Srgnipiiy
Bafary bsckup
e W2 [0 aewn Fegistar) M Bty backup.,
LoRfnechea
Jite oy MATOH by 5 Specifies 2y LSEs VRO
J2D e Mg goy WMOrmalizag =7 V5] Fsiaied gno dirms?
1B e Egeoy eddrass 18 02 adiire syine,
20 1o 229) 1o
(Buffored acdrass
ling 12y
A2 . gy MA1ZH 1 Ba 10K Specdas 4k or gr
el e ey (2D ta J1gy UEEr-ELDPEd RO i dirgg
N8 maioy Tty BdcresEing.
NGTE There sra casgs WIS e of thean MIMBSrs (15 b, pid 1oy 20’ BA 124 shouig
O CONNSoies fn eEE canag me.num-ﬂn-:-u.:-nmcmrmus.' b Ly remcig o o
IResT fuy o BE OF Biwe Qitsals Sns fo 0T s DOy There iz ag
ATECA T with Nesa fumpers. For BXamsia i Su O-LIV PROMS g firag MY T-R2
RO s fo pia S IRHG e fumners s A cisconnsweg




Tables &3 throngh 3-8 comain e lolowing jumper configuraticns,

Tebie 3-3
Tabie 3-4
Taole 35
Tahie 34
Takle 3-7
. Tabka 3-8
Table 349
Tabla 3-14
Tahbla 2-11
Table 312

JUMBER CONFIGURATIONG a7 F

PEOM stanimg addrass

SLU heud rates

SLL starting adorass

5L U veclor address

RAM starking aocress

PROM address mode jumpars

FROM eize

FROM zlze in user made

PROM size in boot mode |page addressing)
PROM size in boat mode (dirett aderessing,

Teble 3-3  Jumpers fof PROM Starting Address

GHD
BSKA
BSkE

HEKI to BSK1 1o Lksar PRCM
Gub GHO Startirg Ao dreds (octak)
{452 10 451} [EZ o J&1} [Sok Hote}
A Fi QO
AR I L2000
i ] DA DR
i | EDCH]

R = jurmgel TEmdoyed
b= jumiper inserted 1o arownd

Mote: Tress podeesses aea far uases supoiisd ROME ooy, Jumpers BOOT L/SROMH 0
GND (44 0 JAS) ard PG LJDIR A to GND (F17 12 J1R) rus o6 removed.

*  Shippd contigueatan. Aemove ak jurrqHers {rom BEW T {JS2) and BSKE (531 rotin
usBer Fele.

g
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Table 34 Serial Line Linil Baud Ratea

"~

3

g

SLU {Sae Nots)
J08 1o JOA o .
GND GHD
311 = 0B 510 (5 J9) W1 o ) Baud Rales
0 - JoB “r -
5 a GHD A R a0fr
| R | 1200
: 1 R BEOO
| ¢ | 3BAK
HLUT {See Nota) / i
A TTHE "’
: GHD GND
Jo = END 18 1o J8) J7 1o 08} Baud Hales
JE = Ja -~ - —
T w J1B8 : A F wE00"
7 i 5 4%
| R 300
| | 1260 !

A = jumpar ramovet
I & jumper inzered 1 grownd

Mote: SOFTEN Lo GRG jumpser (414 to 215 imust Do removes: ol e rwise these
jumgers have ro sffacl H e SOFT SN 1o GRCiurmpar)™ 4 to M 3 s instalied and

FERE Bt 1 ix set, baua retes arg softwere conticiled.

% Shipped configureion

Tabte 3-5 Seriad Line Unit 5tartng Adress Jumpers

SLUAS SLUAZ  SLut
o MDD to GHD to GHD Starting RER
43+ Sluar | WA0® 32 (439 Address  (See
Y+ Biles | 43T 31} J31) SLUG  Note)
A R R TSSO TTESIC
- A A i TIESTD 778520
A = 7 PTBE20  T7RS3D
A i . TTBSD 765D
| F % TTES40  7ressy
| 5 .= TTBSS0  TPESED
i E A TTEEED ekl
| + | 778570 176500

A —jumper fahgeeed
| = jurcper inaermed 40 grounc

Mote:  [f the GO ta OPEN jumper [JE2 o J61) is instafed [gonsole enatsed), tha SLU1
adciress ig fored a1 1Re Handaro console address of 777580 and thie coismr doaz nod

appiy.

* Shipped configuraacn

HEC
L >
s
-E.-.

. 'r.\'."'H' =t

B e L. L LR Ry
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Table 56  Jumpess for SLU Vacior Adtreasas

Juz Ju JLD JL2 JLt
WGHND MWGND 19GND  1eGND o GND 2Lb
a3 e L3 g gaBte (o3 (M2 (Mt (See
Jaz e JLE | g J40) J80) 2403 Jamy  SLUD  Wow)
Ja e iy | U
Jag e GND g R R A A 300 230
J3g e U2 G g R A 7 : (VR T V1=
JiE e JUN g A A b = 020 0ag
R A g 5 | el QT
= A ! & A Q40 DEG
A H I F [ a0 D
F R | | A OED  O7D
R A | | | 70 13D
‘R | R A R Ap0 %10
] | A K k Mo =20
R | H r 5 120 130
A | Ei L 1 1w 149
R b 3 A A 140 15G
A i i R | 150 160
LR | | | A 1o 170 [
‘R 1 | | ; 70 200 -
| R R ] | 2 210t
| R A a 1 20 220
| A R E Fi 298 230
| & 5 ' | 23 240
b A i R F g4 25D
; R I A E 20 PED
it R | | A 260 =70 i
i R I | i 270 300
| | H A R b1y G
[ | A A | 3th e
L I R i F 320 33
b ¢ 5 i | 330 240 I
1 f 1 A A 340 350 ;
i ! | A L 350 360 :
i 1 | | ! 980 370
| 1 | b | TG Undefined
1

[« |umparFrsésted fram speciied pin to ground, Where mubiple cansections ere
rnada, they are daiay-chained.
R = pumpar rémoved .

Motz H the GHNG o OFEN wmper (087 50 J61) s ingtalled {comsols arnabled), SLLIT
vector 24dress i fixed ¥ &) and thes column doses {0 SRl

) ' Shgwned contlgurstion
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Table 3-T7 RAM Srarting Address fumpass

. AME MY AJ1E  AJIE AJHE AT HAM
CdeE + AME e GND  to GHE to GMD ta QMDD | OMHD te0kB Stecting
JEF ¢ AT WEGte (J5Bta (JSBte (JYGto [JE51s [JS4 o Addrars
JEA & AJIE L JETE O JET) JST) AT JST) J5T) [(Worda)
J5T ¢ GND
dBE o« AMS OO R A A 3] A F a
JES o+ ANTS iE"- R A A A A i AK
5 AT 02 R F A A f 3 a&
ﬁ{ns R A A A t : 124
R R A k A N3] 154
ik R A A I A | i
ioe R R A i b R 24K
(Ir R R A I [ A FEH
(M R A | A ] A K
1% R A | A R 1 36K
|3 R A | F [ A Ak,
13 R A | B ' | 44K
: R A ! [ R R agK
R A | 3 A | E2K
% R A | § g = BRK
T R A | i ; | BOK
20 R | H R K R . BdK
1 A | A R R t BEIT
2 R | A ] i A FERT
M R I F (] i | TEKT
24 A F H | # A BOK Y
2% R i R | R L EdKe
2 = [ o | 1 A BEK.1
7 A b #® | 1 I D24
A j ! ] ™ A 5K
n o= ; | R H t 1001
208 1 [ R 1 H 104Kt
3} A i | R | [ 108t
M R I [ | A R 112K
i3s = 1 | | R i 11861
i3 R I | | | R 1204
37 R 1 | | | 1 124¥1
4| R H A A R 12K}
4fF | H A A | | 13344
47 | A R A t R 136K1
43 | A A Fl ! | 140K T
44 | R 7 : A R 1Akt
45 | B A i it I 148Kt
46 | A E. | i A YE2KT
L A A | 1 | 15BKT
a0 | L] k R R A 1E(K}
a1 | L k B ] | 1R4KS
2| 3 i A | A 1BEK %
53| R | R | | 1725t

e e T e GG SR e Vo I 1™ T T T

l= qumpds Ingened oem deslgnatsd pan to GND. Whare mulipe condociits e
marke, they arg ga:sy-chalned,”
A= jurmger resmcved.

* Ehipped comfiguratican

* To use pddriss above B4k wovds, SRYLE SYE TO GN0 comper AT 5o J3E) must be
instaied
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Table 3-7 RAM Starting Address Jumpers (Cant)

a
H

He=

AME AME AMIE AT Ram

Adi8 AJYT
toGMD toGHD teGHD o GND toGHD to GND Starfing |
WEbto (JS8ts [JEEle (J¥Bto [JS5ie (JEd o Acdraxs
JET) JETE dBT) JSF) 0 JSTE JET) (Werds)
g4 | R | i F o 176HT
L1 I A | 1 R ' 180KET
B | A I 2 i [} T8ant
E7 | A | i ; I 188t
BD R = L2l - A A T8I
Bt i | L A A P 19651
B2 f { A A t A DOt
PEL ¢ : A R | I Ity
K- I ! A | A A Fa bR
BE | I A | A I 28Kt
2 | | A | | H 26t
B | I A | | I 2E0K1
7G| | [ A R A el A
Ea | | R R I 2IEKY
721 [ [ A | A LKL E
™| | | A | I FIBK T [
T4 | | | R R 240K+
| | | | R 1 B4k
T | | | | 5 PARKT
| I | | i | 2E2KT

" Bhipped cantiguratcs

jurmpee Ihaed bad frodn designatac pin do SNO. Waira muliiphs connechinns sre
made. they arg Seisy-chaired.
Jurap= Termaved,

t T usa addegss above B4X words. SMALE SYE TO GND jumpar {JA7 1o J36) must be

wetelad

WOTE; Ba sdrefl whan configurdng Mha MXWT1-B BA8 when RBOM is ueed in i USER
AWM paifress space, USER AOM sddrmess space -0elined s bus aodressss (- TEK,
(XA - 1000 o <K bowndaries. The AAM atart sorrass mud! be highsr than tha las
docanon Qf the RCMA o Gl réspomses from banh the HAM st S0 il occur. The
chart bedaw Shows Stwral meampias of night amd Wrong weps of ssShing AL memory

5tar Adaresses. )
[Clal ) ROM FAM RAM

Slze Biant Staert End Commants

gk (129 4K EEK Wrong, 4K ovarlap [SK—8K)
BE 14 QK B K Wrong, BK overian (K- 124K}
1 0K 4k T GEK Aigt, no ovetlap

£ 1 Ok 12K THK Higzit, ric v lapd

Bl 14 TEK THK Prigie

$ Addrese spaca gap ueually nds recommendes Bt up 10 uier to dedide depanding on
applichion.




iy

Table 38 FROM Jumpers

JUMPER CONFIGHRATIONS

METIH o L e

BATIH 4S5y
J15 # EAt12H JEFto 1) (R o J24) Descriplion
well ¢ NATZH [ —
J2t e 485Y R R Page modé - Baof AOM for

! R IK by B non-Uy PROMS, 4K

R i by B or BK, by B PAOMg

| -

Prect moddes — igr 2K by &,

[On-y PR, 45 by &, or

B by & PAOKs
CEeact moele - for 28 by B
UV PROKS,

R = wmpsr remeves
1 = prmper inserad

" Bhipped configuretion

Table 3-8 Jympers o Configure PADM Size

r ]
| PROM 2 PROM §
Ta BND To SND
JET e END 58 {0 J51) (8 1o J5AY FHOM Size .
450 = PEOM3 i
J£3 = PROMI| R A Me ACwAs"
2] [ dhcys
! A 4K by &
f I EK by 84

R = jymper ramoved
|« jumper rearted

* Shipped configer ation. Additioral jrmpers are required Aapanding on user Modabost
“Mode and dvest sddressing pege addreqsimg. Refer to Tablas 3-10, 3-11, ahg 3-12.

t i the MXVY1.B2 3a0d Diagnostic
GNE jumroer (M50 to 48 to 2513,

FIOM st is Instalieg, instsll PROM 2 10 PROM | 1o
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T 3.2 JUMPER CONFIGURATIONS

The RX11-B mooela is shipped with jumnpers conmected in the detaull condi-
Lon listed bakrw. The default confur-ation generally has no jumpers instalkea, ;
and push-On canneciors gre connected 1o tha opan ping i

A 3 e

51U

Addresn THERD

Vaciar S00 E
Baud rate S00 g
SLU 1 !
Addrace TT7SED b
Wetkor G0 E .
Baud rata Q60

. Hait on Brask from SLLU ¢ -~ ensbles
Hait of Sregk from SLU 1 = disabied

Ling tirea clock (LTC) control register address 777548 — disabkag.
Fage control feqgister (PCR) agdress TI7520 - dizobles,
Diagreostic dispday register address 777224 - disaDlec.
ROt siza - no AOMs

CBOM starting acdiass — 000000
BEVENT L = not deiven by this madule
G-22 Buz or Q-hus ~ Q-hus anabikad

Srftwrare controdled taud rales ov St 1 and SLU O - disahled *

FiAM starting address - Q00000 £
The fobswing fumpers use push-on connectors ard are listad m the' configura-
ton in which they are shipped from the factory, All other jumpers are wire-
WERDDED, A

©ow OLK N o CLE OUT « MY o J2 (Wil - mesier clock, —12 V' and on-
board rafresh

+ GHND o OPEN - J45 to J46 (WA ~ user moda
* PG L/DIA H to OFEN — J17 m J18 (W5 - page mode disabled

*« SOFT EM to OPEM - Ji4 to J15 (W4} - baud rates pnder hardware control
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* RBOGT fc OFEN ~ J5 to 4B {W3E) ~ no boot o halt on bremk

® LT ENINto OPEN - 427 t0 125 {WT) - no line tifne clock clamp; baEyt1-
B dows not controd BEVENT.

* BATEH o WAT2H - M9 o 20 (W) ~ diract mode agdress 12 EUfmHiesd to
ROM sockets {4 Dy 8, BX by 8 ROMs]

- * GHD ' OPEN « J62 10 JR1 [WE) - SLU 1 acte as System consoke port

Figure 3-3 iz 2 flow diagram which providee 8 detailed method B configuring
‘the jumpers a0 the MXY11-8 module for the wsars specitic application.
Asferiske on the diagram incicas tha fumper eonfiguration of the midula when
it is shipped fram 1he fectony. Sometimes, the flow diagram refars to 2bles in
this chapter which indiczie the shipped canfiguration. It Is important to note thet
Cenain iumpers must nol be connectad for spacfic functons.

The flow diagram cortmirs paragraph references. Thesa references poirt S
TEROEF 10 addtional information, The diagram inciudas a seres o nmReTs in
parentnesis and precedged by the word 'note.” Theze rumbers reter to 2 set of
ames inmediately follawing the diageam. The notes grovide further informaticon,

4.3 Rom CONFIGLRATIONS

Fhe MXV11.B contsine twg 2B-pin sockets 1o house the H0Ms: The sockats
Can Suppart 2K oy 8. 4K oy &, or gK by 8 ROMs which may contain bootstrap
tode, diagnostic code, or user opda,

The ZK by 8 and 4K by 8 PEOMS eack CONTAiN 24 pons whiis the 3K Sy B PROM
Confane 28 plas. Fgure 34 shaws the Inted canfo ralion for éach size PROM.

HTEL :-'.'1:5. Pl PO L URAT N ’ INTEL 2752 PIN DONFSG SRAT ik IRTEL B n8 COMFIGuURATIAN

@Y 2 Nk AE By B R B F RO

. w11
& Byl ]2
-'n.:- S BT
y W
i L0 e 4
L i
A ¥
3. im | ]
L, .l
:|,| Aa u
o, [ i 1KY
G ¢,z

R it
aholji4

Frgure 3-4  FROM Ching

oo D an
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2
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Lrse this conhguration or equivalent, For example, ihe Intel Z716 PADM chigis g
2% by B UWPROM, A simiar PRO chip, compatbie with the 2716, may be usag
as a 2K by B PROA.

WOTE: The MXVTI1-E supporfs INTEL 2718, 2782, 27324, 2754 YPROMS,

“When you netal g 2K by 8 o 4K by B PROM in the 28-pin PAGK sockets (XE2E
Far iow byte or XE18 for high byte], you must install the 24-pin PROM in the
2E-pin sockel with tha notch on top, pin side dows, and bottom jusifles, This
méans you insart pin 1 of e PAOM chip In pin 3 of the PROW aocket (Figure
3-8,

For the 2B-pin PROM chip, pin 1 of the ¢hip is pluogad 0o pin 1 of the sockod
with the noteh on the 100 =red @in side deneen.

vk eeas 5LCEET
e enaimaiea

LAl - BT - LR TR T W

Gk

-
L

Figuwire 2-5  inxertlan ol 24-#n PROM Chics

3.3.1 Uzer Mode (Direct Addresaning)

Tabe 310 shows the jumper cornactiens for the varous PROM 37Zes m useq
rrrade. The 0447 1-B module must ba conligurec for no PROGMs f PROMS are
rot insered in the sockets,

Table 3-1 summarizes alt tha jumpars o e moduke. Blenk lines separate the
iumpers functonzihy.

WOTE: Page mapming is not availabée in wser mods,

3.3% Boot Mode {Page Addressing)

Tapie 3-11 shows tha jumper connechons for tha variaus PROM sizes in boot
mode wsing page made addressing, The MXV11-B module must be configured
for ng PROMS it PROMS are not inseriat in the sockets.
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Table3-1& Jumper Connections far PROM Sizes In Yxer Moda

J1G *
ST+
G e

J1g =
J2G »
J e

o addw
J45
G

JO5 *
Jai =
J51

[GEMD
(PG LR H)
[GPEN;

{EATEH)
ATZH)
45

(BOOT L8 DM H)
(G
IOPEN

PR )
{PROHAZ)
(GH D

NoPROMs 2K by 4§ 4K by 8 BK by
JTEME NTI HTeds J17ied1s
ARWJI0 JICI0Z M0 hoie g0
| JAStoJ45  U4SI0J4E MEIDJAE  4Stp 46 |
- JAS 10 255 JEOto U5 JAB bo S50
to J51

Mole: Jumpar connections are indicsted, For example, 11 tho 2K by 8 PROM. J17 55
connacted o J1E, J200s coprecied 10087, 45 5 connactad is 48, and J4% |3 coceasy-
&0 o J51.

Tabin 3-T1  Jumper Connecthens for PROM Skzes in Boot Mede [Page HAldraasing}

JEE 4
J1T w
J18

JiD -
320 -
et =

Jig =
JEG W
J&G *

NEL-J
N
J51 4

(8D
PG LOR H;
IOPEN]

(BA12H)
(NATEH:
{=5 W}

{BOOT LIPROM H)
(GENDY
(OPEN

(PRCH1)
(PROM2)
(BN

I
EHuPH'L‘I'HB K by B 4% by B 3K by &
1T LS JiGta 17 JIG I dt? J1B o J1T
o 19 1o J2T0 - JEE o JE0 J19 b J2G
1
|
M5 b0 S4B Jad by J45 JA4 to M5 Sty J45
!
- JABto ST JEDwJS J4SJso |
: oI5t |

|

©RK ov 8 UY FACM tarmat be ueed In page mide,

Hede: Jumpar connections ara indiceted. For ausmsle, in tha 8K bw £ BROM, JUE 5
cornecled 1 JTF, JTE |5 conmeched to JB0. Jda rm sannncted it J45 ang M8, IS0 8 J51
@rg connected.
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433 Bool Mede [Direct Addrassing)

Taola 312 st the jumper connactions fot the variows PROM sizes in boot
made using direct addressing. The MXY11-B madisle must B8 configumeas for ne
PROMS: If PROMS are not insetted in the sockets.

a4 SLU CONFIGURATIONS

If you wani i usa one of the SLUs E5 consohe, you must conmast the console
~ terminal to SLL 1 since the hat on break, reboot or. break, console addréss,
and vector funclions ara only selecteblie for use with SLU 1. To halt on braak the
HALT 10 GND jurnper mus? be connectad. Wher gonnacted, the CPLE hale on B
break from the SLU. Tre brazk couit be this result of @ Izaming erfar oF an Oper-
alor requast. To reboot &n a break condibon, cornéct Ihe RECOT 10 GHD
jurmper,

Ir cananle moda, te 3L 1 addrass is fisd at TTTEED ang the SLE 1 wector

aderess i3 fiwad at 60, The SLU 0 sddress iz selacted fram Teble 3-5 and the
SLU [ vectar is selected from Tabée 3-8

Table 3-43  Jurnper Connections for PROM Sizes In Boot Moade (Direct Addressing)

Ko PEOMs  TRbYE Kby B 8K by B
J1E = (GHDN &4 7o .13 J17 18 J17 118 J1T 1ol
JI7 + (PG LTI% HY
JiE e OPEH)
J19 v [EATEH} P stho J20 J20to J2 J18 1o J3G J18 10 J20
JRG ¢ [MATEH)
JET e D

Jad & [BOOT LPROM H) § J45 1o M8 Jdd o 4G Jdd 1o J45 o e JAS
Jeb o= [GHD
Jag = (OPEN)

Jif = JPEOML - Moo Js1  JSOwoJE1 4S9 to sl
J50 = [PROMZ) 1 J&1
JE1 ®  (EANDY

434 = QIR MODE BOODT) P - Jaan J3E  JMc S T M o SR

Jag v (OPER) i
SR oE |

Jag = [GHNDY L

Mote: Jurbpel connactions ere indicoted. Foo exampla, i he 2K by 8 PROW, 7T i

aannactad 10 .58, J20 15 conneted 10 JOy 44 s connactad 10 J45, J&0 i cownacied 10

J51. e S5 i8 copeecied 1o J3E,
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With the SOFT EN 10 DPEN juimper (J14 10 J15) comnectss, the haud rates are
hardvwiare conlolad [strapped) by inpuls to the JLART (Tahle 3£) If the SOFT
EN to GRD jumoer (J14 fo J13)is connacted, the bawd rata sedection srom Tabie
34 it ciszbled Bnd sattware cortrolled baud rates for oot SLLS are enlyded.
To use sottware canvollad baud rates, software must wills e XCSR regisiar
of bha desired SLU in the folowing manner. First, the programuabke brad rate
enabta bit (PBRE-OM 1 of ACERmust be set. | this bit Is rot 521, the fxed haro-
wars inpuss wil gontrod he baud retes, Second, the programmabie baud rate
biis (bits FBR 2,1, and ( in the XCSA) must be setin the praper configuraton
for thi desirad beud rates (Paragraph 2.6.4).

It SLU 1 is selected for console mode, If usas the hardware iNpUtE to 2ebect the
baud rates. Since tne SOFT ER to GND jurmper {214 1o J13) enables sobwere
baud rates tor both SLUs, PEAE bit 1 in the XOCSR of SLU 1 must be resel it is
poasible 45 have SLU 0 operate with softwara contralied inputs by zedting the
PERE DItir the SL Q RCER to 2 1 and configuring the PBA bits in hat XCSH H .
ibhe Jesired Baud rate, . :

NOTE: If a8 ppwer-down er power-un Sus reser or initialine ooours, the XCER
regustens fe qlaared and the bawd rate s reset to 300 beea, So i s NBCESSary
o reset I8 bits in the XOSH ragisiers o the prewous fonhguration.

3.5 LINE TIME CLOCK CONTROL
Life fime clock [LTC) interrupts can be enabied or dizabled by she LG IN and
LTC DUT jumpers and oy the stale of bit B of the LTC contral registor,

ITene LTC EN N Lo LTC EN CUT jumper (27 10 J28) is sonnecned, BEVENT Lis
assarted coOnstaniny kv on the bus providest bit 06 of e LTS comrol TEQISer is
7efel. This disables LTC interrupts in tha system, When o4 0B i set, BEVENT L
iif setaclad a5 the source) is allowed to te driven Qy the MXV11-B 3t & frequen-
cy a! 50, 60, or BOD Hz. Digitai power supphes and backpdanes normaiy zupply
a llne time cock for tha system, Do not have two sources in the gystem,

T acdress the LTC conwol regisser, the BOOT LIPROM H 15 GND jurmpee (Jid
1o J45) and the GMD to OPEN urnper (JB2 1> J81) must be ronnackad. B the
BA0T LIPACKM H to OPEN jumper (44 10 J46) is tonnacted or the CONSOLE
o GNU JES fo JB2) jumpet is connecled, the LTS CSR cennot be actessad by
the sysiem.

Ifthe LTC EN IN to OPEN jumpar (J27 10 J28) is connected, BEVENT L is not
cantrolied by the LT register.

1.8 LTC FREQUENCY .
The LTC car be selecied 1o operate at 50, 80, or B0 Hz by deivirg the BEVENT
L line at the desiros trequency (refer 1o Table 3-3).

:
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3.7 GENERAL
This chapter describes the maintenance and diegnoatic for the MXV11-B mod-
ule. The MXVTT-B CVMX BAD dizgnostic teats the module, It venlios:

Cperation of the iws sersl line wnits
Fean only memasy option (ROM}
Clogk pption

Fage contred ragister (PLR)
Dragnosatic display register (DOR)
Handom access mamony {RAK;,

The giagnoste rens o any G-bus POP-11 with 18K words o! memony, If rune
under X0+ and APT monoitors and on processors with ho hardware switch
redistar.

NOTE: CPLUs without metnary menagement (L5 or LEY2 canno! tesf all of the
MXVTI-B'5 mamory. Thesa systems can only verifefdest the ower 328 warde
[(actuady JzK words minus e (A0 page, Le., lower 28K} CPUs with mamory
mardgsmsnt can check Up 1o two MXVT 1-8 modules mirwe the 110 page, Lao..
TELK wewls,

Tha program tests whatever opfions e device man {SDEVM} i3 581 to, prirks
e cortants of the device map for operator vartfication, and aisc prints a sum-
mary of significant $ifterances from the oefaul condifans. For examgpls, ditfer-
ences might be channel(s) dropped from testhng. using chanaei 1 as console, or
bypassing ROM and AAM testing.

4.2 DATA TESTING
[rata testing ot the DLART is done by inteemad wrep, This cnecks guttte DLART
ondy and not the compiete functionality of the SLE. To check oul the 51U, axtar-
nal wraparountd conneclors are required o that the receiser and rarsmitoe:
chips may be tested,

4.3 SERIAL LIME ENIT TESTING
Seriai line unit testing i done 0 two distinet phases:
1. Each of the twa MXV11-B channals it lested individuafy.

2. The MXVI1-B module iz tested as a whole for channel interaction prob-
lemns. This diagnastic is deskgneo o test and detect errors 1o the logic level
and not tne chip eved.

&9
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The acdresses ang vestor ranges ara g8 foldws,

Chanme: @ TrEo00=TFeaTD

Chanreat 1 TPEe10-T7RE00 777560 (as consale)
Watars 04376

PCH TiTe20

ooR TITEE4

LTG TITEdG

The defaut addressas pnd vectors are as falows.

Channel 0 FTES00-TTES0G  Yectors 300/304
Channal 1 _ TITSE0-TTTLEE Wectors 6064

For mny cther davice addresses the operator must change the dafautt locations,
{See program Options and dafeults in Paregraph 4.4.)

4.4 PROGHAM UFTIONS AND DEFAULTS

The M¥XY¥11-8 dlagnostc neede tha addrese of the first RCSA of sach SLU and

its interript vecigrs (o be previcusly siored unless the default 2ddress st vec-
1or it desirad.

NOTE: The fest can ba run with ang MYV 1-8 i1 wiich =586 channsts O and 1
&fply; or it can be run with two MEVTT-Bs s chennels (-3 2oy,

DHagnostic
Location AddraasVector
{ [ Channai 0 §254 77500 ACSH 1
© Qe -l a0 Vackor
MEVE1-B
Chanreai 1 1268 FTIR60 . RAOSAZ
1262 &l WVactit
<
Channal 2 1254 TTES1G ACSH 1
Twer 1266 3140 Vechor
hMEXY11-Bs
Channef 3 1#7Q FTEE20 RCSR 2
9 1272 "33 Yectod
LORCkS 1274 TT3004 fow RO addrass
© HIROM 12M6  ¥F73776 - High ROM address (256 words) _
LGROM2 1304 TEE000 2ne] Iow AOM gddress
HIROKMZ 3 TASTTE 200 high ROM addrass (256 words)
BASED 264 76510 - Channel 2
VECTZ2 t 286 3D Channgd 2
. BABEZ 1270 TTERZ20 Ghannel 3

VECTE 1372 3z, Chanpe 3

vt
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Lecetior "FDEVMY (default = GOOGIG! is a bit map that shaws which optians ere

resent and 10 De bested.

The DperEor is prorptad on mnitla! program starfup.

‘BUEVI' can be changed anytime by typing Control-G and Control-C. The pro-
aram will resize and restar! at tne beginning again. The $DEVM can be faend gt

loeatior 1253,

Each bat of the cevice mag (FDEVM] is origfly dascrbed balow.

Bt 15
= fest channal O
¥ - bypass chennzl [ test

L 14
Nt e

2t 13
G = test 1 MEVT1-B mofue
1 = (st 2 ARV 1-B mocules

Bit 12

= CFU has meamery managemen
T LPU rRS ne MEM MEGT (L2112}

Bit 11

- - 0= gragk detection dizabled

1 = break detection enablad

= Clefault
= 100000

= detauit
= Q20000

= Jefaukt
- 10000

O [T TT ]
a ALK

NOTE: Ereak cefection i3 tested an phannel § omiy,

Bit 10
. 0= do gata wrasanound tesis
1 « bypass dats wrap tests

Gitg
[ = go dald wrap axlarnal tests
1 =typass wiap rarnzl lasts

- Ij-ET.EHl-T
= 200

« gaiault
=~ 100

WOTE:  This bit selectionr i enly used i dets wrag has siregdy been selectad

vig v 10 av 3.

THt &
0 = oypass charnel 1 1est
1 = =t sharnel %

it ¥
C-= enabse PCR reqgistar tast
1 = bypass FLA ragister test

= defaust

- 40

= glefault
- Z0]
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%5 EXECHTION TIMES
Exgzutizn timas fos an LE-11 processor with the (X1 1-B module at shipment
canfiguration are listad Delow.

EF-11
L&l-¥1 {LEI-11/23)
First pass 17 sec a5 sac with one VT 1-8
Aodtioral passes 45 sag 23 sac with e MXYT11-B
Channel £ at 3 haud
Channal 1 joonsoie| at S840 baud

Tha test time is beud rate dependent: highar Baod ralss resel ir shaomer pass
timas. '

The BAR tesis regure the additicnal tmes shows Bedow for ail PaEsEes,

LSk-11/23 LEI-11/23
£5l-11 {BAK words) {124K words}
158 pass 0 5er 0 zan 18 56¢
Znd pass 16 =sea 10 g2e 33 58

4.6 POWER FAIL
AUt sz fiom power fail is used in this program. Upen power uz, the program
reglarts rom the bsginning.

4.7 ERRAUR HANDLING
Since this diagnestic was desigred ta fit in 16K of memory the erigr iypeout bs
very brief, The tormat ef tha errer typeowt is ag folows:

Test #

Erfor # . PC= Address—

U e
whese Bil values byped are oflal The address and vector refer 1o tha failing
shannes, For furthes smosemation the bsting must be consulien, After an error is
tourd, bits 15, 13, G, and_E- ol the switch regicter (SWREG) control the
tadquence of evenis 49 Shown haloy,

B 15 set - makes the program bat 1n thae arror reuting. B tha ;m:gra:ﬁ 5 conkla-
urd, i progesds from where it haled, '

Bit 13 sat - disables pricting of tha areor messags.
BIt 10 sat - ringgs dhe bell pn error.

it 0 281 — makes the diagrostic loop from beginning of test to erro.
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Tre eror routing supports the contral G <S> function. Refar to Paragraph
4.4,

Tha caky halk n this diggnostic is in the erar routine, and is sxecyted oty i bl
12 of the switch repister (SWREG Iocstlon 178} is sel when an error ascurs,

The arror numbers have been updated to rafisct the test they gre called from,
For exernpha:

. Error # 35 = Test 3, arror numbsr within the test is &
Vo Errer # 237 = Test 23, srror numbar within the test is 7,

MOTE: Al fests conform fo Ms tormst excapt tast 27, That test numbers ifs
tesls from 1 1o 13 foctal) ’

4.8 DEVICE REGISTERS
The $XV11-E devica regrsters and bit formats gre shown in Appersdix A,

4.2 SUMBMARY OF TESTS AND SPECIAL SUBRCOUTINES
This paragreph tefefly describes the verious disgnostic tests.

PHASE 1 TESTS

Test 1 - RAM Addrese Test - writas B antire first 32K with the address of the

Incation. It fhen chacks the mamoty to be surs the wiis was correst. If an armor
- octurs. and the program has been set U 1o halt, the failng address is i CPL

raghater 0.

This test also chacks for the presence of the DDR register. If the register
"AEATH creates a Smecast Bn arror wilk be gonerated.

Test 1 kas arrors 11 (data not = addrees) and 12 (LEDS nt there).

Test 2 - RAM Date and Vodutility Test - Write sl Ty 1o al 1s (backgreond
pertera). :

T. Test loczton for correct pattern.
2. Fleat 05 and complameant through wond.
3. Retet location to alk 15,

‘Repaat above three Steps for aach location. When af localons are lesiad,
check antive memory for background patiarm. Repast all the above for back-
ground pamern of atl 03 and fioating *a. This test usas the memory managamearnt
aptizn. I & falure ocours examine GPU register B2, This regisier contalne the
Taiting 4¥ (octal} page numiar,

i
L ik AL .

o T
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Test 2 hag errora:

21 print " MEM BADT,
22 print "MEM BAD,
23 prpt UhEEM BAD, and
24 print "MEM BAD".

Test 3 - ROM Tegty — This is a hwo-part teat, The firsi part checks the presence
0! addrasses XTII00-X7A7FE. The second part chacks the addresses of
XESPMIO-XBSTTE,

This test also chacks for he pre sance, if SDEVM selectad. of the PCR register.
If the registes is presert then it chacks for 3 writs of alt 15 o the register. I then
thaats & ond throwgh & febd &l zaros.

Tegl 3 has eriork:

o1 bad address

A2 RAk inetaag of MO
- 33 had adorase

34 AAM Tretead of ACM
35 trap opeourred

38 PCH cannaog nakd st 15
37 wrong Bits eppearsd

Test 4 — Clock Tests — The clock test, if seiected via tne JDEVRL simply
enzbles the clock and checks for an Elarrupt.

Tast & NES ermors:

4% no chock intarfupt, and :
42 unaxpected Zrd clock imarrum :

NOTE: The joliowing tests check both SLUS except for e case whara e
SLLFis used 85 § congofe. '

—_—

Tast 5 - Addressabiity — Verifies tat sl eight registers of the channel yndas
tesl respond o thelr addreseas.

Tast O Nas errors:

51 timegur on channet Bddress
52 ACEA has cnused bits sat ;
53 ABUF has unused bite et
54 XCSE has unused bits set
£5 XPLUF kas ynuased bits sat

The following thres tests test 8 read write’ bits
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Tea 6 — Broapk (BK} - XOSR O resat, 561, Cicar, Fesel

Test B has arrors:

£1 BK remalned high

EZ BK g4 not sel in XC5R
£3 BK did mot claar In XCER
6% BK did not reset In XC5R

Teet 7 = Inierrupt Enable {[E) - XC5A 6 rasal, e8t, olear, reset

" Test 7 has errore:

T1E dig not reset in XGSR
7o IE gid not sat in X5ER

T3 IE did mok clear in XCSA
TE |E did Aot resat i X055

Tes! 10 - Imerrupt Enabie [1E) - BCSH § reset, sat, caar, raset

Test 10 has arrore;

101 E 4id rot resel in BESA
102 i thd oot pat in RCSR
103 1E din ot ciear kb RCSHE
04 1E dld not rezet in RCSR
105 TR not set

Test 11 - Transmitter Heady [TR) — XCSR 7 - claars when TBUF is leadad with
g charecter and thecks Ihat it 5ets a reasonable amourt of time.

T=51 11 has errors:

%11 TR did ooy set in XCSA
112 TR did not sat in ¥KESH
113 TR did not claar In XCSA

Test 12 - Recelver Done {AD) - oulputiing a character from XBEUF {with
wraparaund connected] results in B0 setting & regsonable amount of Fme.

Tazt 17 has errces:

121 AD did not et in RCSR
122 AL dd nt reset in RCER

o L N st

NI AT TR T

3
ot Tt

%
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Test 13 - Recelver Done (AD) ~ clearad by reading RBLIF.
Tesl 13 has asrors:

13+ B0 dic net =et in ACSA
+32 AL did nod clear in ACESR

Tast 14 = Owerren {OF) and erfor bit (ER} - ABUF 14
Tes! ¥4 hes srrors:

141 RO did not set in RCSA°
142 CE did not sel i RBUF
142 ER i not sat in ABUF
144 Reading RAUF cleared OF
143 RO did nod aetin RCESR
146 QE did not 2esr In BELF
147 ER dig mof clear in REUF

Test 15— Transmitter interrupt logic test ~ chegks fransmitier internupt ogic by
sefting GPU ooty to 0in srocessor status word with interrapt enable (€ sat.

Test 15 has arrors:

151 TR did not sat in XCSA

152 intarrupt tlag did not set

153 XCER sant sacond interrupt (unexoecmd)
154 interrupt flag cecurfed with i€ gGisablad

Tesl 16 ~ Recelver intermapt logic test - cavers all of the recalver sica of e
intacrutH logic i charactar mode,

Test 16 has errorg:

161 TR did not 38t in XC3A

162 interrupt flag oif not set

183 RBUF sent second interrupt (unexpectad)

1684 interrupt flag coourred with 1E gisabkad
Test 17T - Test data wraparound binary counk fiag mode.
Test 17 has errare:

171 TR did not set In XC3A

72 RO did not sei in XC5R
173 ER bit set in nigh byte of REUF
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Test 20 - Tost data wrapareund binary count Intemupt mode,

Test 20 ras erors:

207 Mung, no dsig trensfers

202 ciearrun arnpr (OHE)

203 framing sror (FE)

2f& nod used presently

205 data compare error [racesved data did not compare with brensmitecd)

Test 21 - Test break logic: tranemit known chamcter - 2) Transmit known
character with breax Dit set and compere received charscier with 0, Recamead
<haracier shoyilg be 0. b) Tast tor framing arror on break.

Tast 21 has errors:

1 RO did not =6t 11 ACSR

2 BK fziled to caar in ABUF

4 RD frised to ot

4 Reset dud not claar OF, FE in ABLF
b 8K arrpr

G Framing error (FE)

T BK A not set in XGS5SR

10 AD gid not selin BRCSE

11 CHaAR alter BR not received corracty

Tasl 22 - Not & lest ~ sand back -’er.:n oo,

FHASE 2 TESTES

Teat 23 - test hat channels inlerrupt al assigned priorty
Test 23 has ermors:

£31 No RD

2% Mg RD

233 Gid rot Interrupt at assigned phicrity

234 Did nat Interrupt at assigned prigrity

235 Drd not intereupt at assigned peiority

236 Oud nat interfupt at assigned priasity

237 DOME fziled 1o set atier ransmission ol word
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MAINTEMAMCE AMD OlAGHOSETICS B

Tast 24 ~ test g2l trarslars with ail activa linas interrupting.
Tast B4 has efrors:

241 RD 1sitad 1o set after transmizsion of warg
242 ER tlag aHear trarsiar

243 datd cormnpare srrar

244 ER flag up a'ter trarsiar

245 data comodre srror

Test 25 = test that cnannels migrrupt &t sssigned priority. THis 185¢ 1S Sxecules
tndy on the sacond MXVI1-B module (channels 2 snd 3). Any feilure ts ralated
to the sscond BEV1-B Boarg.

Tesl 25 hes arrors:

281 Wo RD
252 Mo AD
253 gid ol inlerrupt at assigred priorty
254 oid pod interept ot assigoed pricority
255 Cid rod interreel a1 assigaed presrty
£56 clg mot Intamupl al assgned priorty

Tast 26 « lesl daia rantfers with ail schwe lings intémmupting. This jast is exenut
ad anly on g 580352 MXV11-B moduis [channals 2 a2nd 2. Ary failure is relat-
af to tha sesand MEV11-B board.

Test 26 hes asfrors:

2Bt AD failed it 2at aftar ransmit
262 ER f'ag athar trarsiar

264 data compara ernor

264 £R flag atter transfer

2E5 &l SOmaare Grror

4.10 SYSTEM REQUIREMENTS
Toe hardware systerm requirements ars;

+ KDr11, HDF‘HJE.' KDT-HA, or KD11-F progessors

v 16K word memory - minimurs. A special dats wrapamang connactor (PN
22T0-8) is regquired if data wrapzraund 1esis are dezired

o |t pharnel 1 is the console, fesis 11-14, 1621, 23-24 gre brpaasaﬂ
ihypass is for channet 1 anly)

s f date wraparoungd tests are bypassed, tests t2-14, 16-27, 2324 are
Bynassedd.




DO WANTENAMNGE ARKD ClASKOSTICS

The softwarg system requirements are 85 iofows,

This dizgnastic can rin in the following ways:
‘r.. with AFT monitor
2. with XXDP+ mopritor (chainabke if ranamed o B:C axlengion],

This diagrgstic is not des;gin&u’.m FUn with fhe diagnostic supariscs,

ibis aesumed the opesator mazt pardomm the Tollowkng settings:
T, S the sofiware swihich register [SWRL ¥ not defauied (Parsgraph 4.4).
2. 58t lhe oevice map ($OEVM) i not defauted, (Paregraph 4.43,
4. Sef the serip: Ime aﬂd:es*s_-ﬂs and veciors if not defaulted {Parsgreph 4.4).
-;,. Sat the A HI and LOW ADBER if fqf detaubed {Paregreph 4.4].

It shennzl 1 is configured as the conscle and the VT IDD is tha conzole omvce,
'SETUR B myst be: set for ine fafiowing:

Disabla XOM/XOFF

Jump saril O

heew fina OFF

Al ather ao%ans par SyStEM requiremenia,

4.11 OPERATING INSTRUCTIONS

4.11.1 Loading &nd Startng Procedures
Lise standard procedure for POP-11 absolute binary formatted media,

Al normal starts ang restarts Are from location 208,

There &re mwo swarting adoresses to ba used off<ine only for interrept vecior
roubieshooting:

1. 1412 Start - lpads addresses Oia 400 with the address of am interru rou-
tina that st does ATIE allowing looping in thet pary of tha test whers inter-
rupt vastor problems are oocunnng, Normat esting will than begin,

2. 1334 Start - {oad sddeesses O to 400 with irap catcher code, Any interryst
1 this region will Tzl Mormal tasting will then Degsn,

L3
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MAINTENAMCE A%D DIAGNOSTICE 71

AS 500N 35 testing starts, the operator can change the swirch registar only by 5
'BREAK and manually loading lacation 176 [SWREG) with tha desired contents:
then deoireg 8 7 to procesd.

Thia user san select & gpeaiic t2st jo be exaculed by setting Lt & in SWREZ znc
the 1251 number {in ootaf) in bits <7

NOFES: AR Ies1g previous 10 the sefecion ong are execuied without itergtions
excem el 22 whick cannol be looped,

This didgnostic fofiows tne standard procedurs Jor running undsr APT-XXDP
FOmitors @¢ desoribed in thew rescective procedurds manugl and SYSMAC
PACRETE, '

4.12 Operationsl Switch Settimgs
The software switch regicter (location 176) is used for sl Cheratidnal switcn set-
lirgs as folipws,

1. Type Contra! G <" G=. This alfows the TTY o enter 023 inlo ioeatior 175
al Belecied Domnte within the program.

2. The maching tien bypes: 'SWH=XINKX NEW=" ((XXKXK B tha ootz
contencs of thit software switch register).

3. Aftar tha 'NEW =" has been wped the operalar can do one of the fodlawing
at e TTY:

d. Typa p number 1o be In2ded e locetion 176 lolowad by B8 =CHR=, (Only
ocizl numbers from G to 7 are eccepted.) Leading reras need not be
types. and f mare than six digits are typed only the st slx are vsed, g
<CR= ls the first key pressed the soflware swilch register comtents
opes nol charge.

b. If @ control U =™Us s pressed, the program sands you back 1o sfep 3.

€. If the mput characler is not one of the characters mentioned gbove, a
question mark (7] is typad. tollowad by & carmiage relurn and a ling hesd
sequence. Then proceed from atep 2 (eresing &0 prevous iopoet).

£, The diagmestic continues runaing =GR
MWOTE: Because of the frequant bus resets in the program, muitpie contred Ge
may 0@ required. 1! necessary, "BEREAK into the progrem and lpad iocation 178
(SWREG) by 'O0T ta the desired contents, Do 2 7 fo procesd.




T2 MANTEMANGE AND DIAGHOSTICS

Software Seitch Asgister Options (SWREG)

Bit 15 sal - 0G0 —  Halton error

14 sef - AGN00: —- Loap o et fta ba vsed ooy whils
lasting in pragrass)

13 3@ - 20000 - [1fimit afoor typeouls

1% 8t = 106 - Enabée porformanca repors

11 2t = 00 a [ninkzit Herations

10 56f P = Bedl pn error

3 cet = 100 = Loop onerror

B =&t = 400 = Loop o kesi in SWA-<T -

R = MumDer of test iodoop on usec witk

bit 81 (all tests pravious o the
selected test are exacuied Hrsl ywith
rEesr SO Ny

NOTE: b T4, 8 or 815 salected tha LEDE an ihs MAYT )-8 modiss may give
faleg o5 number ndications, if a test fas a UNIBUS reset commend, the LEDs
ol fight fuily every pass through the resed instruchion. Thus, test 7 Spooars 2s
gt 17 iall LEDE o).
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PROGRAMMING SUMMARY

AT INTRODECTION

This BpDENCiX SLMMANZEs Programming e WYY T-0 regarding the page -
trod regigter, dizgnosic display register, ine time clock register, and the serig;
tire unil {5LU) ragistess. Figure A-1 shows the hit asslgnmaenis of Me MXY11-B
regisiers. For acdtiorat details, refer 1o Chapler 2,

A2 PAGE CONTRCL REGISTER

The PCR fonmat and bit assigamerts for the page control register {PCA) are
showm in Figure A-2. Bits 0-4 poiat t2 one of 32 2586-word blocks in RO (K
wixd space). The block painied o is rezd theoush bodstrap address Tr3000g.
Bats B-12 point 1o 1 of 32 256-word blacks in BOW. The blook palntet 19 i5 raad
through bootstap address 76500,

The FCR reswdes al ipcation 777520 in the 1/0 page, znd ia enabled when t
MAVIT-B has s congsle end boot functione enanled.

A2 DIAGHOSTIC DISPLAY REGISTER

The diagnastic disptay register (DDA} is a f0ur-bit write-only resister. Four LED:
carespond to the four register bits shown o Figure A-3. The DDR resides at
kxcation TIVE24 in the LD page. ard e engbled waen the MYXV41-8 has s con-
sote 2nd bowl fsnction enabéiad. Av pawer ug, the DOR is ckeared and ali LEOs
afa 1it, The LEDS tumn o when a logmeel one s wrltter into that bit,

A4 LINE TIME CLOCK REGISTER

Tha line time elock reqgister (address 777546} is a one-bit rEgpistar (bit Q&) Wian
DI 08 is set, the clamp is removed rom SEVENT anabhing 1he sine sime clock
(LTC). The LTS resides at kocation 777526 i the 10 page and s enabled whan
the MXV11-8 has its consele and boot Tuncbons enablec, o

As SERIAL LINE UNIT PROGHAMMING

SLL Fray be assigned fo any one of eight starting Iocations in the 10 addrecss
SPECR range from TTE50C fo TPESY0. SLAU t is aulomatcally asaignad by the
MEVIT-B module t the next figher slarting zddress over SLU 0, Tha o
address assignmant lar SLU § 5 from 7765810 o 776600,

Wheart GLU 1 25 assgned the conscle port, it assumes addeess T7T560. Default
fdtratses ary 7TE500 for SLU O and conscha port for SLU
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A5t Interrupt Veclor Selection

Vector address seleclion covers the vechor address spata 110 010 through

376,

NOTE: Be carefi - some addressss Are reserved.

Els 3-7 of the vecter acdress can be programmed {via wire-wrap) ta salect
indapendent vectar aderessas 1o7 es5ch of tne Slis. Bits 0.1, and B are a'ways

8 ‘o the MXV11-B.
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76  APPENDICES

ASZ SLU Reglsiets
The &0¢11-B has lour registers for each of the wo SLUs. Tha registers for
baty SLbE re addressed vid address bite 2. 1, and &, 85 ghawn Eirba

Mecaiver comral aac stetus registes - base sddrase 0

facoiver Gats bufar - base addrets +23
Trynemiter control and S15tus - bage addrass +4g
TegisieT

Tranasmitter data buifer - base address +&g

The bit assigrimens af aach ot the ragislers is describac in Tzbigs A-1 ihrough
A-4,

A6 DIRECT MODE BOOT ADDRESSING

Usars prograshnming thelr Dwm oot ROMS in diratl adfressing meds ashould
reclize that the agdresses are nok narmatized. Thers sre 2 256-word ocke fhat
cgn e acnessed in ihe G page anthe MXV11-E. Gne Z5G-word Yook residas
=t TTIC0-7TE776 and 1ne Stnar al FEE000-TESTTE, The actual PROM looation
being aAdrassed depends on the bus addrage and tha PROM size used. Bus
cfdrpEses intrement by Two winid PRON addrasses increment by one. For
awample, with 8 bus address of 75002 tha corrasponding PROM address is
sagt for & 2K by B PROM, 240 for B 4K by § PROM, arct 12404 lor an 88 by B
PROA |see chart below).

BHus Address Actusl PROW Addréss

{256 words) R 4K =B BB
TEGO0N-TeET TR 2A0E-27T7 PANI-ZFTT 124001 24T
Fract-77 3 7 1400-37FT BAOD-5TIT 1540015777

g 0 of bue addrens is @ bYiE pointer {pus addressas incremant by 2)
gprs 1-11 of bus address addresges 2% x 3 PROMS
Eits t-42 of bus BdCress addrpases 4K x 2 PROMS
Bits 113 of bus address sodresses BK = 8 PROMS
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Takis A=t Raceblver Statue Reglater BR Assignmends {RCER)
Blt Doscrption "
112 Hnused - B
Hhl A -F'|-E-D-EII-'|.'E'.' is active (logo N

Reaival 2ctive read
only

-2 Unueeed

T g0 : Sl ey received 3 charactor
FABLCE iver dona road [lizeaie: 1
ey a

& iE Erabies raceiwar tntermnote
nierTupt enabile (legle 13
el wrile

i Uruzsea

Takia A-2 Recebtver Data Buifer BH Aszsignments (RELUF

Hit Desoriptlan

15 EK Bl i3 padlorbit 14 isa i
Error rmad only Llsghs 3 )

1 CE ‘werd it ABUE not read woen ancfher
Chzirun 2o Tead word was recoivad in RELIF, :
anby fagic 1)

13 FE Starl bttt ne: $lep bil
Frerming error read §ogic
Aandy

12 uinussd

11 RE 5| glgnel goas fram mark 1S & gpaces
Aaceivdr Break reas and stays far 11 B finmes -
sy flogi= 11

g Uruseds

T-0 Digla read orthy Halde mocst recent byte

iogic 1}

T

Tl

AR
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Table &3 Tranemitter Siptus Regisher Bit psxignments (ACSR)

Bk Doscripilon

168 Linuzed

7 TR SLU resdy to acsepl charactar
Trasametter ready fogio 1}
read asly

E I Cnahles srknsmitigr interrupt
Intarrupt e acle ogic 1)
readiwriie

&3 BRZ-EAY Diaterminas sotlaare programnable
Programmable bBaud rale jwhes FER = ogic 1]
baug sele Fekach
readfwrite

z AT Connacia serizl outpet to seqinl irpu
Maimenance cxtarnal serial inpuy dissinnesied
readfwrita [lzgic 1)

1 FBF Beélee1o hErCWRTE Of SOfbwaTs baud
Prograrnmahle baud fxleg (o  for acftwara; ioglc ©
r#1e el iEibil for herdwars].

PEF reag whien
pragramonate Daugd
riies engblad (SOFT
fe GRO pamper); elza
reEdwrile

o B CRUSEE Safiak ouipy) o oo e Spice
Sreak condisian {legic 1.
recd/wTite

I o T

Tahia b& Transmhktar Data E-uﬁm.f £ Asmiznments KEUF)

o amres

Bs Deecription
158 Unused
7 Halss & copy of the mosi cecesl e

KMET DATA BUFFER
readSwrita :

wiilten ot it Hegls 1)
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