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MULTIBUS CARDS [OPTIONAL, USER-SUPPLIED)
VIDEO CONTROL BOARD

PROCESSOR BOARD

1/0-MEMORY BOARD

MEMORY EXPANSION

MAINFRAME XEYBOARD
MOTHERBOARD ~ /

~~

\\

COMMUNICATIONS CHANNEL B
PRINTER

2 ~
COMMUNICATIONS CHANNEL A / VIGEO

PROCESSOR BOARD 1/0-MEMORY BOARD
N
8251 VART

=
| -————-:————TIMER
Interrupt
C:ni::;‘l,ger s10

5] |8237-2 l OMA o
] ‘ B ———— RAM ARRAY
i D} - ]

_— 8086
| [_8087_3 j CPU |
= /

Note: Uevice nomenclature corresponds to Intel device codes with the
exception of the SIO which is a Zilog Code. The manufacturer
actually used may vary.

Figure 1-2. Workstation Mainframe
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FFFFFh Local CT-BUS _— Multibus FFFFFh

(1024 K) T po— - (1024 K)

FFO00h 6 Boot ROM

(1020 K) 4K 2732 Boot ROM

FEOO0Oh

(1016 K) 8K

80000h

(512 K) 7F000h
(508 K)
7E000h
(504 K)

0 0

FFEEEh Local CT-BUS —_— Multibus FFFFFh

(1024 K) 2716 Boot ROM (1024 K)

FFO0Oh

(1020 K) 2732 Boot ROM

FEOOOh

(1016 K)

C0000h

(768 K)
3F000h
(252 K)
3E000h
(248 K)

0 0

Figure 1-4. Memory-Mapping Between the Local Bus and Multibus




Multibus _— Local CT-BUS

FFFFFh FFFFFh
(1024 K) Large (1024 K)
Window
Memory
oo
(5612 K)
C000h C000h
(48 K) \ (48 K)
8000h / 8000h
(32 K) (32 K)
0 0
Small
Window
Memory

Figure 1-4. Memory-Mapping Between the Local Bus and Multibus
(Continued)
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For use with CPU boards 60-00002-00 and 60-00036-00 and the 16K
I/0 Memory board:

Total 16K RAM
System I1/0 Memory Expansion
Capacity Board Board
256K 128K 128K

384K 128K 256K

512K 128K 384K

640K 128K 512K

For use with CPU board 60-00110-00 and the 16K I/O Memory board:

Total 16K RAM
System I/0 Memory Expansion
Capacity Board Board
384K 128K 256K

For use with the CPU board 60-00110-00:

Total 64K RAM
System 1/0 Memory Expansion
Capacity Board Board
384K 384K -

512K 384K 128K

512K 512K -

640K 384K 256K

768K 512K 256K

768K 384K 384K

1 Mbt 512K 512K

t 32 kilobytes of the address space must be reserved for
permanent ROM space. Also, 160 kilobytes of the address space
must be reserved for ROM space if the optional RAM Expansion
board is used. See Appendix C for special S3, S4, and S6 switch
settings for 1 Mb of RAM.

Note: For CPU board switch settings, see Appendix C.

Figure 2-9. RAM Configurations (kilobytes).
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Typically, the operating system will write the
entire contents of memory to disk upon parity-
error detection and bootstrap a new version of
the operating system.

The bottom 32 kilobytes of RAM, where the opera-
ting system typically resides, can be write-pro-
tected by setting a bit in the I/0 Control Reg-
ister (IOCR). If a write is attempted into this
area, it 1is prevented and a non-maskable in-
terrupt to the CPU is generated.

Multibus/Local-Bus Memory Mapping

The processor board contains a set of switches
which define memory-space windows for local and
Multibus masters. The windows determine whether
memory resources on the Multibus or on the local
bus will be addressed when an address is
generated by a master. These windows are
illustrated in Figure 1-4 of the prior chapter.
Three choices of windows are available for local-
bus masters, and four choices are available for
Multibus masters.

This scheme of windowing is intended to facili-
tate communication across the Multibus interface
with either 8-bit or 16-bit microprocessor boards
on the Multibus. It also tends to minimize the
amount of physical memory chips needed for high-
address communication. A small and large window
are available in both directions.

The small window is generally intended for inter-
processor communication. On the Multibus side,
this window falls within the 64-kilobyte address
space of 8-bit boards without interfering with
the board's ability to access its own low-end or
high-end operating memory. On the 1local-bus
side, there will always be some RAM at the low
end of the memory space where communication mes-
sage buffers are located and Multibus masters
will be able to access these locations.

The large window is generally intended for buf-
fering of large 1I1/0 devices, such as tape
drives. The method used for shifting the window
across the Multibus interface simply involves
forcing the high-order address bits one way or
another.
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PRINTER INTERFACE

An 8-bit parallel Centronics-type printer inter-
face is provided through a 25-pin D-type male
connector on the mainframe enclosure. The inter-
face outputs ASCII data from a memory buffer
using the low byte of the MEM bus and I/0 port 50
(80). It will accommodate both buffered and non-
buffered printers that use the Centronics signal-
ing format. A L4-bit Printer Status Register
(PSR) 1is also available for reading status
through port 50 (80). '

The pinout for the 25-pin connector, which car-
ries signals for both the data output, status
input and control signals, is shown in Figure 2-

37‘
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Pin Signal

1 Data bit 0

2 Data bit 1

3 Data bit 2

Yy Data bit 3

5 Data bit 4

6 Data bit 5

7 Data bit 6

8 Data bit 7

9 Ground

10 Ground

1 Ground

12 Ground

14

15 Ground

16

17 Printer Busy (BUSY)
21 No Paper (PE)
22 Select (SLCT)
25 Ground

Strobe (DATA STROBE/)
Acknowledge (ACKNLG/)

Source

Mainframe
Mainframe
Mainframe
Mainframe
Mainframe
Mainframe
Mainframe
Mainframe

Mainframe

Printer
Printer
Printer
Printer

Figure 2-37. Printer Connector Pinout

2-110

07/83



—s L=

PN BRV RADF + o
$E ol AN RADEY =
RADD+ <o
2:
5C 235'35 RADL?* oo
ls Ban L RADBT e
25¢C 258 RADA* -———
d;_i’b,&..‘%sva\.—l—-—- RADO+ -
25¢C 23555 RAD&+ oo
RARADS - 1 o
Ed ?: oy =\ HIP* — 1a-22
[
%BOIEN— |]']I‘|I'|T'|I ][' [ M1 rrmim |] 1 B ‘zlnT
Taszep 335! us as s us us s 1 s = 1 us ] 1] 1 ] us
- d— 4 i 3 —— 4 - -+ o b~ — - =t
23 ] 60 70 80 [ ™D My lob] /0 120 ( 120 4o HHi50 HH1d FH 7o [{'eo B ro | 11220
- - - - s et - ) — e - bolncd et = =8
4 —41 - - -—= SN ot bt - - - - s et - =
20 1 H H BH H BH H BH H H H H H [ H H
14924/ L3 P ity e i e po— - =t it it — =i am - o
CASZ~|| o9 kY| JEEBAEDOANBASDASEDANDANEDA I 7 1 Yy 1|39 17137 ﬂ—sj‘
4-19 SE 1 3 | Py 3 3 11 ] I 3 3 P S r % 1 3
5241 Inefisninsiianfianfingiinsfins e nafianinninnling | [T 12t
CADS= 13 7 ' D
w2007y uszd ss || H OB OB O OB OB R H B OB OBH OB OBH OBH OB OH
[ - - -e - -
e ﬁvqsz;/ s 3 B W% 5¢ HHec FH1Cc Hd8c HHoc gHioc B e HH1zc g Re Krerisc i e [ 17c H e H=c | [ 21C [ 22
# LDl 3 A H OB H OB OB OH OB H H OH B OH OH OB OB
745241 m SR ) AR H OB OB OH OB OB OH 0 B OBH OB OB H 1 H
wﬁ-|7 a L ‘ ] -2 AN\ ——— s o e bl . -, - - - 4 b4 - H -
Hz2 3 o gl bedba rasdbadbadba; radbadba; badbadbadlie;
+BV 9 XL é i ¢ é P 3 hlllP § b 1| L 4 - 5 Py Rl § é
2[@ ] [T 1 1 17 1T 11 mnlingfiegins
/
R 74.5M R = S = — — becnd == — - -—. tmefld - . am am 4 1
1K 4 ? 2 13 s ] E (1 se as s s =8 1] us 1 e 1 ] ]
) ' A& 58 M6 [ Hee [ee Hice iue [ s -] “e 1158 M. 1 B 1] we] Pe []eos [ u
5 oo fiitis HOH OB OH H OB OB OH OB OB OB OB OB OB OF
7 EEMAETE B OF H H H H H = H A M H H KM HF
! 238 SEHDE 1Y 137 A EPDAEDAI 17 I EEDGHEDE Y1371 3TY
8 e P e é a & — o 7 1 P § - é ———a 3 Py P §
MAD - MADS +- - ] b b ]
E— 2@ Y e 4 1 4
745240 33 gl o DN == T == PR = P = DV = H H . H 8 H ... O
[ i =lryvel 4 oA [(H7A [g8a oA EIoA[ A iza HHBA KA FHSA FH A 18A 1A ] 20AH2A [
: IAAAN 2 H BH H H o ' s I & . B H
hd FAAAA - S _— fcnd - - s - - - s 44 =
+ 24A lﬁWv - b e P proed el - - et - = =9 -
: T 76 ot amnte . p-—— am— — - - - b —t— - -
LE P15 TV TV JV YT TV 1 T I7{TV713
= P SR | 3 P! 3 3 — . D G I | <1 4 Dy
SN e
4
H, - {
_ J‘_”&RA I WE 2 T @ =3 DD 14
EoRaes 35 e 7405241
N
BOIRAM- Rz | Mo32
-4 >R ™ / iy
-— ZJ15H)p
@ V46241 |
PP MR- Zﬁ_ule 329 I
Qe
M spp
10 MH24(
- 120> RALOWE - 2zl o 4,\{>c 1o J
[ ISE Qe
74,674 3] 64K I/0 Memory Board 07/83 1 of 7



RARAS —
Ja-7 D> > RARAS - ||
‘ 745 ¢ e

|
READ + —= ﬂ' 749130 | BDIEN- @
RAS + s 190
B ¢ o
5 B
o 4
<[
3 il
5 z
. = B
RAD@+ - RADF + &
Bt K ADE 2| o5 [B
I 744248
v 1z MEMFE+ MEMF+
PADEF B 7 MEME+ MEMET— 4 - 26
RADD ¥ Z & TAEAD? MEMBT—> 1427
RADCE il D5 MEMCH MEmMcr = 2928
AP BT ] EY MEMBY MEMBE= 5 5]
g —ezee = oo I e e
AL 161 Eapt hd 2. . WD 3
e el > I0E 0433
U0 aflt ' Y 1
B
U410 > RFPOME= 2 ,Lngf 14 4L 3373 s ! J ) - 2 !
3 rz = era MEM B4 - MEMF+
50 5 7 3 H
L1 7 /; 6075‘:4; / 7 3.3K ] RP3 %%%
5 572 1eHe 7 7 .
v ' il 8|22 233 z £
139¢R ooy T1% g 2 z
+die 3D 3@ s =
Rl . 131-’%”2 4500 282 & 7418247 STV
1K ol I 3|2 Wiz R
73160 2 1
ldl A ¢ S
BDIBAM - —> & z
J4-9 > BEGO- eD 12 [N T T A A I L E)
T4s24) %€ 2 _
LAIBF L b MEM B+ - MEMTH
5 | 7oe58 el pE [&
J4-470> f:;ﬁ* ;25 A 146

- 49 > 2A
EE s s e,

: ~ | MEM T+ MEM .
ol a4 £ 2 oty —
J4-el Laze [ ¢A%r f‘; 28 4y [% < £ M St MEMSLS J4-37

62> 38 ]

7y E) <>J4-328
18-G5 el ae -5 e Terigs = 4% 24
074302 =] & Z MENT+ Met =399
4 n NE = R MEMBE memgr= 343,
+5V +5V
AN/
comMPx- ‘ | epe 1
J4-6 D> 4]745295 5 33K 2 MEM ¢ - MEM3+ 3
J4-51 >—LaBt 215G z 2 2P| AR
s
J4-53> mj 212 " B) 5 1€
JI- 24 e 3 M 7 VN
14-56 > 4N 2y > Zann
LAF+ Bl M =
M40 D— 75 e > S 2
J4- 57 D> B 4y 10 i)
i ok s
J9-59 > W®
/5]
LAF + &«
[Z]»—— MAD8 +
MAD T+
MADOL+
MAD 5+
MADZ+
AD S+
MAD 2+
MAD 1+
—>  MADIt - MAD S+
— LA34— AL+ %

@ RPEN - —

2 of 7

64K I/0 Memory Board



@Z MEME+ - MEMT+ <>
mI 1]’
4L
MEM &+ s T BUSE  r5 a4
1+ 3 z B3 J2°
s mo g BAES JE 9o
ME.M’ > % = 2 3755' 18
MEMSB ¢ el + J5- 18/ %
MEMG + ied -
et ? & W%% ZRk
%‘F POWER _OK+ —> nt ”1 n4Ls 14 €3 +5V
'10@_/24 FaLarag
RIE 2,414 : S5F " 9 ENBL- o J5-52%
22 - 2 o e
45y les i 7819244
Tsser 1287 |2,
F& = 1P
q
AN '442114 2 (7%
7L 1é 7
) 8 e
5F L] Jii
z\r MEMB+ — MEMF + <> A x;/,; JJ_J'
T 1sger e
ey P4L8579
= B g
111 %
[ul [ A+ 3
a4 i EE S 320
22 gﬁ—f—o‘ I5- 1804 ¥
el B s i
BN
2 g L DS JE- ,,s;ﬁ»
@ < JOW+ "] 'T
ROSTS—
4 ""’- MLSUS J——-———a—-—D T
: S Iz ’ BecP— 2 7%
T51 > eop- szow=4 ¢ L [ . “% 2 x
J5-54 > 2 A [ 3 % — Brow-
F-76 > DI Z- 2 Z e
— [ Per 1 - . O JI5- 89
@ BrSWZ-_ i1 '3 Biow ¥ 1 HW- S5 agx
—
@——J , TLIE ey s l HT /" - RAPDCT +
#5920 INES - B>LE MLS0's L » le
B¢ 1< 7
DREG - 3 4 T D Js-34

»Jﬁ-(ﬁD——————l [ 72 -
& = PkRay .
s v o J5-5¢
5V

@9 LA+ 7315” Py -~ TR o o6
aidc , "ﬁ:‘p‘y“‘ < J5-49
PS5 :"_ f o I3se

i"’”/ — ; e <> J5 8L %

£ 234 ‘[_z_@cmw > Jé- T

% DENOTES pcI SIGNAL

¢
ri3 , 538 KPS

e | 2
Z| 5+
s | RIPL
’?' T ae12
,;jw}

M)

DISKSEL-

@ READP- —>

64K I/0 Memory Board 07/83 3 of 7



Kepi-

—

Js5-9/ > AAAN—
@ TOBOD+ - 7087+ -
, 8251 <24,
e TR S
I5-6! O -
J5-62 B Iog3y 9 — ,12 7 — KBoD o saL
2aR LoB o+ 12 44 O p _;4L Fros KBDINT- %
J5-blo > L9t 10 ' V1 24370 MHZ +SV
A A5 255 allls 2 25
1568 > 17 33¢ e = —» TRUE
B 8srow- —» wl L %= 15 | 474/.5;7. 7,
B 5 . e A »;f‘ pEs
77 N i CIOPZ D %G &
eesET: Nt '] % R K pe
IS5-85T> = = - 7i
N - = D> 74,4244 825= ezp *SV TPa —j j)
2 18IOB T+ ' 18 , —> 1.23 mMuz
il = &f I e 12° ? @
P8 % = ) 77 —> 2K+ @
+ &
33k g 7%—{>— 4 108 = r
l o7 : I |
a ﬁ" 8 [IZZOB T4 5 4z 9 L8/ — il + r
72 o IO 2% o ———4 Lol elp 7
raspz  M3pa G ol 20° @775 T la0 i ‘
e j"*"‘) 74 1) £ @®y—e@rps ?‘qu_z - INTB-
T e 3| 7] 7 o J5 81
ooy 1} —>  TMRIAIT- @
O DN -
ZA ¢ Fooft |
l»——%o’b——
et asraE ~ 5‘”‘; 3PP
L = [ —3 WRAPDCI +
J4B T8EHL = [ 7 S, ) m ‘ @
%L LAZt —> —» COMMIA — @
[Z = Plecs- .
7 —— % ‘ " 74‘5357' o _u%-72
Z il , s — T NOT U4ABLE (DwmA) 1 1692 [ Mesma >  cPrRDC- =
& : ,
% BIOR- —> LA+
24 cale ==
% LA+ —>
J5-700> Tocd- =5
vz 34 e % msz‘l
—— L8273 el - ~ Toacs +
MEM s — MEMZ + 18] 19 2 +5Y 2 3 r24) e O J5-53
MEM7 v o & ‘741-4’:
MEME EASTIPY & 55-87
EMS 4
MEM4 ¢ P
V_VM[E‘# * -  pcrf- %
4 — (o4 4 X
ME
ML macres 1) s 58
. fo 20 ]' —>  LomME-
9 TP T GALS -
l ct = or — yq-18
2€SET- -— 3 ‘oMMS' @
1‘? [
AV ¢ AUDIEt o5 4-17
1 I
6.81(:[
*5V )
@ W25 HE+ ———a
64K I/0 Memory Board 07/83

4 of 7



'Z MEMP? - MEM T+ <—3>

1574"”39 ‘-ngf;__o' I5-177
et 310 % * O us-112
Zira 7o % LTt O Uz
e < g“«g: LILIL & J5-13
FEMi: 74 e 4 ,55 c Z- 3 Dj;-/’?’
L= 12314 7E z,,-_,: D"g"fb
MEMTF 14 %ﬁjﬁ;’ ;i 43
79L 8 14 m7 INT#
LPT WDC - N ps :%gng{
& = — -  TRUE3S Ea
s
1 L’>Pl‘ el
MW - = n - 4
J5-28 D> 75 3t
1 =y, ap-
PER/AITY —= 4
e I o rware g
7 v I
J
-74‘.524; '_"71.'* _7.3 ‘W”
/
Jé-2 O NO PAPER. + gl ; ‘—_5"5_1‘<l" ’f' | ﬂ-qu -
"g"{>*
2816 O—LETSECECT ;i 2] e [T —] 74" ap2 .
s> RIS 3 ¢ M ATCEN- 3 2
@g —= LPTRDC
%L 1€TLRDL - —>
J%-81 O~
R P9Ld1d TIMEN+
33¢ ) - 44> a8
Ja-14 AAN ZE
c! I c‘LI
8T g BUF BUSY +
MEME? _ MERF <=3
—= KBDINT- -
P MEME+ 1}‘-’-—‘2—_;3;
5 i s
:
[ f'<3— PAINTENH]
o ) 2
<L Bl nu [Z p
TP 10 MBIO+ o Js-82
®
carze 7 'ML??5 ODDP +
I4- 43 Pree o1 o 55
4-44 _LAIT+ I i _
Jh-qb>—LAlT¢ L - |,.5' D 1o P D us-p4
LAIB+—>L _ :::EA/-
bl care < — e 08E: o5 0578
T
% LA+ —>> 13 9 T P 4] —> POWEROKH3
-1 Tz -
GQ’ Lot —> 14 ] /'%ET » 2L 4275 /3 )
g -m_; —L8i0 o2 Mesa 2 MWINH+
—1 '; .9 eir g 1, ‘—{72 ol L+ © J5- 88
i:; e o4 gpe ] —3 i"’” LZ 512K
[y
- ’ 1Y 7 D o.ﬁ
- 1]74L416 “"‘__—739
% —= 1.1D mMHe+ g‘['j
1
;4‘.554
574 —LETACK = >
7?5“ 228 74L58
b, 5 «74Lg4
o 5 _
A 4124 PEINT
PFENT
18 el
XL 10
15074 T ”Jva)ﬁ
@ [ Y e !

64K I/0 Memory Board

07/83

5 of 7



&
LasE Foe
V7 a0 A Ll ., ose e opg —— BB ~ 220 cOMM CHEB

@ Creiks —> INT KT SLK [T 9 oo, b EXTRVCCLE 8 e | us-e7 Ko TEs
' (Z criins —> £} - 6 EXT XIT cLi N I BB~ Us-Co
%*5\/ E P) < ‘ f—""—*q Js-2a
SioRe+ 18 1 f35 |
TS-433 4 T XA
- seP7aczga Y wE T US4
[z Lo+ s by r ! TaPB- ExcAt Ous-/8
v = ‘i: 5 ! 599 :ﬁi{ U572
- X, -
@ LAZ+ ; = 2 :D 3 Rra8+ U5 3% ~-Dys- I
547> 304K LS 14 74300 2de p 4 1370 1 22
Lizonz 135002 = =2 " b OTRE+ — " He
G cous | ESE B Rm B tanluel ||| || G [ d < S |2
To8 7+ = [ o 8- 9| a4 — /558 = — —
FoR%S = = e I 7689 e M2 4 > |42
Tobd =—> 34 qu-wv':z ‘ﬁ"}i L helala SWre P i 2 5 [z
ToA ST = z * s ) = 7 &
Fo&Lr = :;f PIN3B} -GALO 24 |2res- o 'Q— ‘%5-»‘ 77‘— «— 73 - —_— ,’; 3
jrg&t > aF 25 | oTRE- 8] TH 12 529 8 g L) <« 12839
—ZOMMIA- —= &1 L | DS - , ZF 2F & _q__g
T A SI4 748372 1E. & w
ncbm e P ”n 4F dnrevekq, — 19 P4 — 2&
34 8. ”D NT- o) 1" 3
| e isde 9 a5
® 9 28! roep- 9 TRCA- LI g
? PR a 5y %’5»/ 12 _BXDA+ __IE T8 - L -<3J5- ko
P 18 zTHA- SRPAt o~ s,
R24 ReS 1 280a- 2102 5-17
: %m i TRUE o+ & 19 _beph- STPA- D J5-18
mod ||| 3 = 1% _pra: ez Do o 519
127453 1 | masaa 7_&rsa- 5 v t O sz
t—rsTad)! fzﬁ‘f‘p;. 2 2y, frres T {g{ .
11 e ) R * <J5-22
>'; ap= 2208} " Soe Riklaht  — 45.28
] D3R8~ =
RINGS - 1489
a8 P8 o3 ]17P4 e 4 )
a M8 74 3 O] el - |5 e 3 s 4
3.33 MHE+ 2 e 1.7, 7.8 e — 2| _, |Ma —D_ &6
1S 3>1f& &4 /._'z__ 5 «— 2 4] _ MJF 2
® TP3 I LNy YV -E-
! 4 =35 > LIT -1 e
15 <«
] | = & 5 |V PIpE 1]
”8‘ . 7l _, @ 2 w0
vy O B IS1e [1s 9 2l |a
SIS IRy L r3/ ¢85V - &«
U540 S INTIB- s 445 3.3¢ R9 MK 28 g7 — o 12 | 28 | 2s
c 1 Te +
= 5L 1 ls S I TC-LK— —5J5-9
MEM B+ = MEMF+ Raaiaabdl PPRNS' 3 AP [ a—fdse OJs-iff
; Mi4244 e
MEMF. < r t 9
M_;LAE:‘ - l% 97 4] fa |teLs3 t-3
e 2 B ]
+
MEMB v <— 2 :D' £
- . ’
MERA == 3 7 = n
MEM B+ <— 1} 84 I;; i1
& M332 ;I—,;r WIS T sq 12
% COMMF — —38 4
748278 rmu—‘—
MEMS+ = &M 119 i % 2INGA-
x!ﬁ’ + ' # 16 It 4
MEM |4 > T 7 .-D. SRDA+
MEMB+ <> -qi L i — D3RA
f! 7Y [
MEM O 4 - ME M3+ )

= Mo 7dL3240
LA

%La/ow— — '—@"_—_,‘1%

ECRLOD-

64K 1/0 Memory Board 07/83 6 of 7



NOTES: UNLESS OTHERW/ISE SPECIFIED TOWER 5z IV A
L BESISTANCE VALUES PRE IN OWMS, /3w 5 To P27 PES | Device TVPE | 45V | eND | +72 1—12
2. COMPALITANCE VALUES ARE N PIcCOFABADS. SA- 122A 316D-4 B 17
3 ALL DEYICEY ARE STANDAZD 14, 8f 1 ~ND 10¢ 20 28-228
GEOUND £ POWER CONNEST I0MS. 5. 220
4 AL DIODES ALE TYPE FLV 5640. ~—JF ZB0A-STO/ L C] =7
0 825I 25 P
[ 3H,3G 1488 ] 14 ]
JPARE GATES [PEFERENCE PESIGNAT 10
REF DESI&. | DEVICE TYPE | NO. OF GATE S ggz; USED NOT USEDP
R 33
I<1-Y8 Cl09 -3
JP 4
26 ]
Y1
J5 )
+5Y
oranas O 480 M ese-c ' ]
- o -
/4-777873,80 +]cB-az Ci37-CiS. Cgﬂ;.%?
CleT,c170 =T, 177 :
’I414¢ '[ P I‘
J5-7. 151535 — i
43,5565 75 +zv
85,95, 185,
115, 1
44-67,68,6,70C- ¢ |
sa
.I cisl | Clad clot
'[/o uf . 1uf
GunD p—— 5
+| ene IC""S i
I 1OpF I. luf rid
T5-50 > ! _ ?
T4-13,74
64K I/0 Memory Board 07/83

7 of 7



COMMAND HEX CODE

Reset 92 (146)
CheckROM 8C (140)
Echo 9E (158)
LEDO3 AX (160+X)
LED47 BX (176+X)

"Reset" cancels the Echo mode (if enabled), turns
off all the LEDs, waits for any bytes in the key-
board buffer to be sent out and then initiates a
new scan.

"CheckROM" computes a checksum of the 8048 ROM
and sends it to the processor.

"Echo" causes the 8048 to send back all subse-
quent 256 input bytes verbatim (excluding the LED
commands, which are interpreted as usual but do
not cancel the Echo mode) until one of those
bytes is 92 (146) or 80 (128), which are inter-
preted as Reset or CheckROM commands.

"LEDO3" and "LED47" write the bit pattern speci-

fied by 'X' to LEDs 0-3 and 4-7, respectively.
'X' is the bottom nibble of the command byte.
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OPERATION

The 8048 scans the keyboard by generating a
series of row address (pins 21-24) and monitoring
the state of the column lines (pins 27-34). Chip
IC6 demultiplexes the row addresses and drives
the corresponding row lines in the keyboard ar-
ray.

Crystal Y36 and the number of program steps in-
volved in the 8048's UART operations determine
the baud rate, which is 1221 baud, the same as
that of the 8251A USART in the mainframe.

DATA IN is buffered by a Schmitt trigger inver-
ter, whose hysteresis helps ensure good noise
immunity. DATA OUT comes from an open-collector
TTL gate, which has an external 1K pullup resis-
tor.
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CPU BOARD SWITCHES

S1

S2

S3

S4 (for use with 16K I/0 Memory board and CPU board numbers 60-

APPENDIX C

WORKSTATION SWITCH AND JUMPER SETTINGS

The functions of each of the switches on the CPU

board are listed below.

Bit On Ooff
1 4 MHz DMA 5 MHz DMA
2 no wait states one wait state
3 not used not used
4 5 MHz 8086 3.3 MHz 8086
1 Multibus-to-CT no Multibus-to-CT
window at 512K window at 512K
2 not used not used
3 not used not used
4 no Multibus-to-CT Multibus-to-CT
window at 32K window at 32K
1 CT-to-Multibus CT-to-Multibus
window at 512K window at 768K
2 CT-to-Multibus CT-to-Multibus
window at 768K window at 512K
3 CT generates CCLK- external CCLK-
generation
4 CT generates BCLK- external BCLK-
generation

00002-00 or 60-00036-00)

1

640K RAM total

256K RAM total
512K RAM total

256K RAM total
384K RAM total

256K RAM total
384K RAM total
512K RAM total

256K RAM total
384K RAM total
512K RAM total
640K RAM total

384K RAM total
640K RAM total

512K RAM total
640K RAM total



S4 (for use with 16K I/O Memeory board and CPU board number

60-00110-00)

W

384K RAM total

384K
384K
384K

S4 (for use with 64K I/O Memory board with 384K

board number 60-00110-00)

1 640K
768K

2 384K
640K
3 384K
768K
512K
640K
4 384K

768K

RAM
RAM

RAM
RAM
RAM
RAM
RAM
RAM
RAM

RAM

total
total

total
total
total
total
total
total
total

total

384K
512K

768K

640K
512K

S4 (for use with 64K I/0 Memory board with 512K

board number 60-00110-00)

1 768K RAM total

2 512K RAM total
768K RAM total

4 512K RAM total

* See Figure 2-9 in Section

Note: For 1 Mb of RAM, also

set

S3 switch 1 to off
S3 switch 2 to on
S3 switch 3 to on
S3 switch 4 to on

512K
1 Mb

1 Mb
512K
768K
1 Mb

768K
1 Mb

RAM
RAM
RAM

total
total
total

of RAM and CPU

RAM
RAM

RAM

RAM
RAM

total
total

total

total
total

of RAM and CPU

RAM

RAM

RAM

RAM
RAM

total
total*

total*
total
total

total*

total
total*

S6 switch 1 to
S6 switch 2 to
S6 switch 3 to
S6 switch 4 to

on
off
on
on
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S5

S6

1 2732 PROMs 2716 PROMs

2 2716 PROMs 2732 PROMs

3 not used not used

4 not used not used

1 no PROM board PROM board

2 PROM board no PROM board

3 no CT-to-Multibus CT-to-Multibus
access access enabled

4 CBRQ- always CBRQ- from Multibus
asserted master

CPU BOARD JUMPERS

For workstations without 8087 coprocessors, a
jumper from TP6 to ground must be installed. 1If
an 8087 is used, there must be no jumper
installed.
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FACTORY CONFIGURATION 3

The following configuration constitutes a
Channel A cluster RS-422 and Channel B RS-232
workstation with 2732 bootstrap ROMs. It is the
Convergent factory setting for workstations with
the following serial numbers:

8131B-00400 and up.

CPU

bit S1 S2 S3 S4 S5 S6
1l on off on * on off
2 on off off * off on
3 off off on * off of f
4 on on on * off on
* See switch S4 on p. D-1 for the settings

for different memory boards.
I/0 Memory

bit Sl S2 S3
1 off on on
2 on on off
3 off on off
4 on on off
5 off on
6 off on
7 on on
8 on on

CPU jumper TP6 to ground is installed.
I/0-Memory jumper E-F is installed.

I/0-Memory Jjumper plugs JPl and JP3 are
installed; JP2 and JP4 are not installed.

RAM expansion jumper A-C is installed.

Bits 1-8 of motherboard switch U3 are On.
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APPENDIX D:

OVERVIEW

Video Monitor

MONITOR FORM OF THE IWS WORKSTATION

The monitor form of the IWS workstation is a
different version of the IWS workstation with a
larger capacity for Multibus boards. The monitor
form is designed for use with custom applica-
tions requiring up to five Multibus board slots,
as opposed to the two Multibus slots provided
with standard IWS workstations. Because of the
monitor form's design, it is useful in a variety
of applications where desk-top space is at a
minimum and great Multibus versatility is
required.

This appendix describes the monitor form compo-
nents and explains how boards are inserted and
removed from the electronics enclosure. It also
contains an overview and description of Multibus
and provides the user with instructions and
information for designing custom Multibus appli-
cations for the monitor form.

Differences between the monitor form and the
standard IWS workstation are:

o The desktop portion of the IWS consists only
of a video monitor and does not have the
added "lectern" assembly found on standard
IWS workstations. This arrangement allows
the monitor form to take up less room on the
desk top than the standard IWS workstation.

o The workstation boards and power supply are
contained in a floor-standing, instead of a
desktop, enclosure.

o The monitor form electronics enclosure con-
tains five Multibus slots, three more slots
than contained in a standard IWS workstation.

Figure D-1 shows the video monitor, detachable
keyboard, and electronics enclosure for the
monitor form of the IWS workstation.

The video monitor converts video signals into a
visible display, controls the workstation speaker
circuitry, and buffers signals between the key-
board and video monitor enclosure.

Monitor Form of the IWS Workstation E-1



Video Monitor

Electronics
Enclosure

Keyboard

AS / I

Figure D-1. Monitor Form of the IWS Workstation.

The video monitor case, shown in Figure D-2,
contains a 15-inch CRT, the CRT Deflection board,
a high-voltage power supply, the Monitor Buffer
board, the monitor cable assembly, and a speaker.
Figure D-3 contains a block diagram of the video
monitor circuitry, which is described below.
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l CRT
/ Deflection
l Board
y/

CRT

Monitor
Cable
Assembly

Monitor

Buffer Board
utier Boar Video

Monitor
Base

Figure D-2. Video Monitor Case.

Monitor Form of the IWS Workstation E-3



Figure D-3. Video Monitor Block Diagram.

CRT, CRT Deflection Board, and Speaker

The CRT and CRT Deflection board are identical to
those found in the standard workstation and
explained in Section 10, "vVideo Monitor (CRT)."
The monitor form speaker is also identical to the
speaker in the standard workstation, but it is
located in the front right-hand section of the
monitor base (see Figure D-2) and wired to the
Monitor Buffer board instead of the motherboard.

Monitor Buffer Board

E-4

Workstation Hardware Manual

The Monitor Buffer board buffers the keyboard
signals, connects the remote keyboard and speaker
to the electronics box, and generates a regulated
+5 V dc from a +12 V-dc input.

A schematic of the Monitor Buffer board is shown
in Figure D-4. The schematic shows Q1 as a
three-terminal fixed 5-V dc regulator that
supplies power to the keyboard via pins 6 and 7
of connector Jl. Buffer Ul drives the keyboard

| |
| |
| I
CRT CRT |
I Deflection ]
| Board |
I I
I |
| |
| Video High |
Monitor I Cable »|  Voltage |
Form Power |
Electronics I Monitor Supply |
Enclosure : Cable |
| Keyboard :
| / Cable |
I / Monitor L
Buffer H
1 Board ¢ IL
From |
I Keyboard |
I
|
I Speaker |
| |
| . . |
| Video Monitor Enclosure |
e e e e o ——————— 1
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Figure D-4. Monitor Buffer Board Schematic.

signals KBDO-, BINIT- (to the keyboard), and
KBDI- (from the keyboard). Resistor pack RP1
provides 230/330 ohm split termination on these
lines. The AUDIO+ signal to the speaker is diode
terminated with CR1 and CR2 to prevent under- and
overvoltage protection.

Monitor Cable Assembly

As shown in Figure D-3, signals from the elec-
tronics enclosure are carried through the monitor

cable assembly to the video monitor case. The
monitor cable assembly, as shown, contains both
the video cable and the keyboard cable. The

video cable carries video and synchronization
information to the monitor; the keyboard cable
carries the speaker signals, and signals and
power to the keyboard.
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Both cables in the monitor cable assembly are
enclosed within a single plastic outer sleeve.
The monitor cable is 11 ft long and is wired to a
single 37-pin D-type connector that plugs into
the electronics enclosure monitor socket.

The video cable is wired to a 20-pin D-type con-
nector that plugs into the CRT Deflection board,
and the keyboard cable is wired to a 10-pin
D-type connector that plugs into the front of
theMonitor Buffer board base front. Wire lists
for video and keyboard cable connectors are shown
in Tables D-1 and D-2. For more information, see
Section 10, "vVideo Monitor (CRT)."

Table D-1. Video Cable Wire List.
37-Pin 20-Pin
Monitor Electronics
Form Signal Wire Enclosure
Connector Name Color Connector
1 VIDEOA+ yvellow 10
2 VIDEOA- white/yellow 9
20 VIDEOA (return) 8
(shield)
21 VIDEOB+ black 12
22 VIDEOB- white/black 13
3 VIDEOB (return) 11
(shield)
6 HORDR+ grey 5
7 HORDR- white/grey 4
5 HORDR (return) 3
(shield)
25 VERDR+ brown 16
26 VERDR- white/brown 17
24 VERDR (return) 15
(shield)
9 +32V red 2
10 -32V blue 1
29 +12V orange 20
27 CRTOK green 18
polarizing 14
plug
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Keyboard

Table D-2. Keyboard Cable Wire List.

37-Pin 10-Pin
Monitor Electronics
Form Signal Wire Enclosure
Connector Name Color Connector
17 12v white 1
36 polarizing black 2
plug
16 KBDO- red 3
35 KBDO RETURN brown 4
15 RESET+ blue 5
34 RESET RETURN green 6
14 KBDI- yellow 7
33 KBDI RETURN orange 8
13 SPKR+/AUDIO+ violet 9
32 SPKR RETURN grey 10

The monitor form of the IWS workstation uses the
same keyboard as a standard IWS workstation. The
keyboard is explained in Section 9, "Keyboard."
Signals from the electronics assembly are sent to
the video monitor, and then to the keyboard via
the monitor cable assembly, described above. The
keyboard wire list is given in Table D-2.

Electronics Assembly

The electronics assembly, shown in Figures D-5
and D-6, is 26 in high, 8 in wide, and weighs 55
1b. It contains the workstation's electronics
boards, the power supply, five Multibus slots,
and two fans.

The control panel on the front of the electronics
assembly contains the power switch, the power
indicator, and the reset button, as shown in
Figure D-1.

The power switch allows the operator to control
both the floor-standing electronics enclosure and
the video monitor. When the power switch is ON,
the power indicator is 1lit, and the workstation
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electronics, video monitor, and Xkeyboard are
powered up. The reset button allows an operator
to reset the system workstation manually. These
two switches, shown in Figure D-1, are explained
in Section 11, "Console Switches."

As shown in Figure D-5, the power supply and
cooling fans are located in the top half of the
assembly. The 262-W power supply has a higher
capacity than the power supply in a standard IWS
workstation. Twenty watts are available to each
board, allowing operation of up to five Multibus
boards in any range of user applications. The
power supply wiring diagram is shown in Figure
D-7 and Table D-3 contains the power supply wire
list.

There are three main boards in the electronics
assembly: the Multibus motherboard, the 1I/0
Extender board, and the Main motherboard These
three boards, their contents, and interfaces are
explained in the following subsections.
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