Waveform manes

The following conventions have been used for 19OAE mavef‘orms,, there
are of course many exceptions.,

% L&,ﬁ J f Name] : Signals on Standard I/F Cable.
X, T or z/ [ 87 '\ Fixed Store data for addresses.
77 [Ba, x4, or Yw/ /87 Fixed Store address waveforms.

[ [ 87 F'ixed Store Data wavefornms.

LRILAT L[ 87 Register Vaveforms (i.e. Staticised data).
Va:v/ N[BT Highways (i.e. data with mare than one
source) '

Vi TJ [ 87 [ A(s) 7 é 87 : Clock Pulse, generation, purpose, version.
SAD, SIN, SOUT Store highways (traditional)

\Q [ W _7 [ )\ (s)_7 [-}25 J Condition waveforms from Dataf'low to

Q ; microprogram,
[0_7 Z_ A (S)J [ﬁ __7 Partially decoded control s:.gnals to
dataflovr,

27 /7N (s) /.87 Decoded Control signals to Dataflow,
LB NS T [0 T Dataflow control signals. |

| LFH] [ANGB)T [ 5 __7 Signals in hesitation peripheral controls.
LA [N T8 T Signal in autonomous " "
(Y7 [ANGT[8 T Floating point wavéforms.

n ~ where :-
| - 1) A(s) denotes a letter or letters.
| 2) 8 u " numeric quantity.
3) [ ----_7 ' " " mandatory quantity.
@) Name ’ " the symbol by which a Standard

Interface signal is known.
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i m} ?a‘ltm mlua - these supplies must b set mn the m
@ suppliss are at romimal

Paskage Position Settiog

37 ) c3/1 e 1.6V Initial Setting
- e3/2 by
755 ca/1 & + 2,47
. o Ci/2 + 1.5V
59 c5/1 - b TV
c5/2 . Unused
C&/3 -~ 1.8V

MOTR:e  (3/1 is the Read Amplifier Sensitivity and must be set to
‘ - the middls of its working range messurad using FLIT? m:l
| FLIT m, Tas werking range akould be = IV

) ETMINGS
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Packege Type 543 in 5/16

The wire attashed to Pis 9 is the timing of EID READ 1
which determines the Front Zdgs of Z0R. The wirve
attached to Pin 8 is the timing of EID READ 2 which
doteraines the Pack Edgs of ¥0n.

Wominal Settingss END BEAD 1 Tap §
END BERAD 2 Tap 21
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Check the following timings with PLIT running where possible.Ilf any
“delay nesds %o be changed more than one iap then the reason must dbe

thoroughly investigs ted,

‘Dulay Lins 406 {*}E‘m%w 105/24)
Tap 1 ‘ '

Ensure that all BA signels (1B14/1 = %:MA/*G} are true before Y
Strebe (1B30/3) 42 negative.

Tap &
25 (1835/3) gﬂu negative.
This is the mgohdne slock and should be 1 tap later than tap A.

The third gensration clook szhould be at the same tims as the
aarliest ﬁe«md@ ahnnges.

Tap 2 :
T5R+ (1DY/2) should go negative after ACCS+(1E29/2) [ar STORE =~
{(1me3/2 80 ACCS | goes negative “to- prevent 1E7/6 and-1RIL/1
from snigping and susi never ba'on & dap.esrlier than TCD2+{taph )

Tup 5

Should be set 30 that no negative snige appear in TEN. (D4 */? )

w&,.gh is.a stratobsd version of T&a 1D9/2) ( see 295 BS tap 1)
"E"z‘&g &

PEK (139/5) must go nexative aﬂ;w BUSYB+ (mm/’a} has gone
m’itiﬂo ‘

in/2 Bottom pot on 772 waskess THA-

INTOKs {1D9/3) goss negative at %31% same time as ¥ St’mbﬁ (1330;"3;
#0885 W&itiﬂ*

0 &f/z.@_,

TCD2 {‘3%&2/3} should go ne,.tive at least 50ns before PS data bit

3}3
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M 1 (Tedgger 1E10/34)
ALl *Jsngle' en SENU- (2F2/4) must have ceased by the time of 8&‘14»
(121/5). Adjusted by TEHe (Tep 5 en 16). Only adjust tap 1 if
it is impossible to meve TEHe: late ene%m If there is only ene
store use Sl (W3

G (289/3) must be true at the time of SWCI+ (1E8/6).
Imp 3 (Prigger 1E10/3+) |
Set the width of SCIs {1E1/5) to be 150 nS, with mo SMAC connected.

ACCHe (ﬁmfﬁ} ehould ge miti% just after WSAD <8+ mz,m
 goes pesitive with ACCB om.

Tap S (Trigger 2025/14)
. 1E6/5 enould go megative just after SINH= (2F2/6).

ae@mww%mwsm

{Teigoer 1D10 e )

The v:%u&th of BORC- (1B15/1) mx&umm L %
BlNef= (2023/3) mwmww@mwmmmmu:;
(262 & 2D2) goes nopative.

(HOTE: 4 nowinsl setting is uesd for FABRITEK Stores which have
mmngw@m&;m&amﬁ. %Miﬂkmﬂnmm).

{ %ig&w 1B23/64)

. ACC- B+ cxﬁw’ﬁ) ehould be 15005 wids when ACCS~ (1E22/5) is
pressat. o

ﬁ | ACCBe (m). sheuld go Mg&%ﬁw after the last HXBe (Slices

& -

ig3e m‘% Crecicing - (Trisger
c. ka%: that POEN (m%? m PGS

%QM Ia @w& §tm s ‘f‘a 3@.21"?»)

mﬁﬁwgﬁm%m&mmwmm,(msnm}.
Em@:m@&@m@ 2B and

in address 1  *52525252 A ,
owull‘f. 0/1 order on the Handkeys.,
Mah&WﬁMW(&y&Sﬁ}wwhm
- after 8CI+ ~(1E1/5) on the first of the tve WRITE. cyeles.

FwaW&M%@MeWWmescB (Adjust
- 1B6/6) and EOWe (1D¥/2) mwnt»mm(ms/l) ﬂmﬁm

'mmmm (’mgwaelw-)

U ‘Obey & 100 0/0 order ou the Handkeys
SHR+ (1E1/3) should ge megative either §50ns or 1.8uS a!tcr 8CI+
ﬂElﬁ} on the WRITE eyele.

m@f&»} ,
(m%) are trus hetm

i o8B} 155
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1OGIC TININGS {Trigeer wﬁﬂ}'

Set 1D&/2 ‘ﬁ@ be wzi‘.gﬁ’? measwred with an AYO
m “Vﬁzakw‘v.w@'v' is w&

10 Fixed should be set to be about 620-650nS by replacing
the top potenticmeter by f{ixed resisiors er wirs.

10 Variakle should be set ss fast as possible,

L1l & 12 Vasrieble {Petentiocumeters 6 & 7) should be set a0
that the machine just worke with FLIT and nomins)l voltages.

Mtwwdmazmxw
L2 fiwed 2% 820mS

5 2 & 3) should be met 10¥% slower.

Petentiomotera 2 & 3 should then be replaced by fixed resistors
te glve t%ze same tisings.

k} fixed apd varisble {potentiometers & & 8) should be set to
luSes, Petemticmeter 4 should them be replaced by & resistor
%@wmmtm’

&8y pachine meeding seltings signifiesntly Mmﬁ sust be
mmumaa more closely.

thmammwmamonm:me

pr o] 5y 16, 5
11 0y 17, 5
L2 X, I, &
3 3013, 3
EEE
AW 1550 | vac 01/29,.
{’ Doz 19.3.&8”’”4




¥ 1 hour

MONTHLY

30 minutes

%910

1904/5 E/F MAINTENANCE ROUTINE.

Wl Systems Margins

The system is to be loaded with #£ Flit and normal mode
programmes to exercise all allocated peripheral channels
simultaneously. It should be ensured that programmes are
spread over the whole of the core store. There should be
no failures with the power rails set to the following
margins in turn.

a) All +6v supplies at +6.6v
b) All +6v supplies at +5.4v
¢) All -6v supplies at ~6.6v
d) All -6v supplies at =5.4v
e) All -28v supplies at -29,2v
f) All -28v supplies at -26,6v

Voltages should be measured in the backwiring using an AVO,
and each parameter should be held at its margin for 5
minutes.

W2 Check fans for correct operation.

M1 Performance teSts

Run the programmes TTOL, TIME, %# POWU and if hardware
Floating Point is fitted ZZ GIBS. Compare the outputs
with those listed in the machine logic drawings.

M2 Core Store Margins

10 minutes for ) Using the core store test programme at the end of
first store, 5 ) NCRs (shortly to be re-issued as a separate programme)

minutes each

) establish that no faults occur with each switched core

subsequent store) store parameter separately in the marginal condition.

% 5 minutes

20 minutes

5 minutes

6 monthly

M3 Fixed Store Margins

Using Flit with timer running and monitoring test point on
237 package, no fails should occur with the read amplifier
bias = 0.5v on nominal, Repeat with hesitation switched on.

M4 Central Processor Margins

Using Flit, with timer running, establish the following
margins:-

a) All +6v supplies at 6.,8v

b) All +6v supplies at 5.2v

c) All -6v supplies at 6.8v

d) All -6v supplies at 5.2v

e) All -28v supplies at 29,6v

f) A1l -28v supplies at 26.4v

Repeat with hesitation switched on. Voltages should be
measured in the backwiring using an AVO,

M5 Machines with WGA 07 only (Slow Floating Poigt)
As in M4 but additional vary -6 variable supply = 1 volt.

M6 Filters
Clean Air Filters.

M7  Carry out Wl, opening & closing all logic doors whilst so
doing .

Air Filters Reylace all air filters.

WGC 01 /29. .
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TCA Eesets unused Fixed store saddress stats.

860 Timsd to oscur when the the decoded Pixed store eddress
: is tm; .
TER Meaks snige at the time the fived store speaks,
XD Resets unused PS dats stets, o.reveemas
. B} #FI80 Hachine oleck, set to ocour Just before the dscodes
¢ollapss as a result of TCD. '
¥} TeW Sets & time for the core store enable o bde desoded
. before & store oycle Initiate can be given,
§)  Wait for the Gore @tore Data during a cors stors resd. .

- H} Time a delay depesdent on the Will Operation being carried out,
"I} Wait for parity to be caloulated before writing to the Accumulators
J)  TWhen unloading the Floating Point it walts for Dats and Parity.
K} Waits for the ators accept whieh is important if SHAC is being used,
L} Walts for the previous stove cyole to fimish

Prevsats the machine elock overariting the B register before the core
gtore stors has completed writing.

SRR




e ?rogmﬁ%m s«mm Taats.

vm the px%gmm mzﬁ W%;PA%‘E‘, = w&ﬁi& gl

Qh%& am& meet the targsts 1aid down as 5’”‘ WW#; s
Margin Tests 8

The appropriste programs shall ’M un for ﬁm ﬁmm a;& S
sach setting of the merging withoud fallure. ALY wztma S
are to be seasured in the bask w&ﬁm using a ealiimzte&
ﬁmw«

. Mcmli’ Griteria

The tests are to be carried out in the order shown and mi .
be sontimucus. That is, there shall be mo MWN@&QA arf
the testz other then normal bresks between shifts.The :

- failure of any one test will necessitate the repetition af

‘all those tests whieh cover aspssts of the machine which

. -awe llkely to have been affected by the causs zmﬂ m‘s;i* o
. fleatiow of the failurs,

- ‘f‘? s

o Beel Timines

2F baduers Tloating point ia fitted sum aéso FG1BS

’m theeew tests whilst the mha@stfwwwt are ﬁtill &%
nominsl and the appropriste prograns ade rupning sll doors PP

shall be cpened and olosed and the packages vihm&e& in a o

!%i’ﬁlﬁ manner o f@%% fop ﬁmm%tﬁ%@i*&a

¥

. Mn attingswa) Baoh mw&ﬁ Cors Store Pamtcr umma}f*

in taa Miml f‘;eiaﬁiﬁo&.




hebe Slow PP,
~ Additional %0 Section hele

Mapgin Settings a) = 6V Variabls Supply nomimal plus 1V
b) = &V Variable Supply nominel =inus 1V

€f§ 4e5  PAC Margins
Program - PAC~B. To be run on every PAL chanmel, and with Test
Hesitations on chennel L, ¥argin settings - as in 4.3,

4eb. System Margina

Programs - fhe syztem i3 %o be loasded up with normal mode taat
programs 80 as to exeroiss all alloocstsd periphsrel
channels simltenectsly.This shall be carried cut in
two stages 1f there are more than 8 channelstiFLIT
should be one of the programs and it should be ensured
that the programs are apread over ths whols arsa of
Cors Store,

Margin Settings. &) + 6V sst to + 6.6V
bi + 6V 83t to + 5.4V
= &Y ast to - 6,6V
&Y set to = 5. 4LV
28Y set to 29,2V
: ‘?{3 - SRS %a’%ﬁ ﬁf; .;2{3‘!6‘&}’

@
e Vi ®
|

WP MR
Wil O/ 50

SUB T 755 S .
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.
s,

. rxgw obtained by ruming
azmu with no other progress mm, will be less thaw those nsw belm«.
w -850 +58° : <RS0 +RSU  <~BSU +RET

wwﬂ't wri&' aﬂ@‘n AL ‘ - =400%s «ACC's «ACC's  SACC's
ﬁ’sﬁﬁﬁ% m‘ 53&‘3 m :ﬁﬁ?ﬁ%ﬁﬁ?ﬁﬁ <H550 5550 A300 . &850

ﬁﬁ* 560 3 GIBSu Sess ¢ 360 530 340 K00
‘ (GIEsON MIX)

T i Tha mms quotsd + Y% arve those measured by an Executiws Hods
* W (M). The instruction tims guoted includes the prepsration of order

fm Mhi h poted that there i3 2 3 2% tolsyenes of the Timer Interrupts,

: B Mn 3., 2 wﬁ .‘5 mmrfsma inside the pmseuer and phans
&» i&mi@s the P,P.U, Phase 4 canmot stert until pbese 3 is complete, and the
‘ ‘m_mw 3 a&mt mﬂ wntdll ;:ms L is complets, but phau 1&2 can be

3‘,; 19.! m& 3 Bl pmﬁsmé inside the g«mwm su! phase &

mm&?.a.m&mg start until phase 3 is complete, amd ihe next

mﬁm:;mmmwahwmiamg mgpmmzwzwm

- perforwnd is peralled with phase §
Put in Normel Mode the W,P.T, m s tuffer which can queus 1 phase 3 (M‘*

. in A83/Subtract and Division.

P T
W ‘&?g; Lid g o
> . -
o . - et
bt ot i vt St i o e oG e s A b e IGHISd er Bt S

* 1 SRS SRR e e L Tl B e - . -




T TR A R R T R S R T

“BSU RS0 -BED 428U <RSU  JRSU  -BSU RSO
~ACC's <BCC's  +ACC°8  +ACC*s ORDER =ACC*'S =ACC'S +ACC's  «40C%s
1.8 1.9 1.0 1,0 WODIFICATION 1,3 1.7 0.9 0u9
5.6 - 5.9 3.7 E% 2.9 3.9 2.8 3.8
6aly 7.0 loe 9 5.5 e 6.0 Bl 50
5.8 6.6 L7 5.2 002 lsa 0 5.1 3.9 L6
6. 7.0 b9 5.5 003 a5 6.0 4.1 £,0
5.4 5e3 o7 keb 004 3.3 be5 3.3 hol
LA 7.0 h? 5.5 008 5.5 6.1 hel 5.1
5.8 6.6 _  ba? 5,2 006 0 51 3.9 P
boly 7.0 4.9 5,5 007 ko5 6.0 4l £.0
Sb 5.9 b8 5,3 wo 3.6 kS 3.5 L3
buls 7.0 5.0 6,0 011 Leb €.0 he2 B2
5.8 6.6 L.9 Sels 02 PR 5a2 3.6 o3
Galy 7.0 5.0 6,0 013 be5 6.0 beZ B2
Bed 5.9 5.8 53 034 3,6 o5 3.6 bol
L 7.0 5.0 6.0 s fe 5 6.0 he 5,2
5.8 €.6 %9 b 016 4.0 8.2 3.6 ko3
6.6 7.0 5,0 6,0 017 k.5 6.0 ol 8.2
6.4 7.8 - hed 5.5 020 b5 6.0 bl 5.0
6.2 6.9 k.8 5eh 021 bl 5.9 40 be9
6.4 7.0 b9 5.5 022 e 6.0 4l Galr
1.8 1.9 1.8 1.9 023 1.5 1.7 1.5 1.7
Seb 5.9 40 5.5 e 3.2 bebh 3.2 Gl
€ T2 52 5.0 oes W5 57 Wb 53
€.C 6.5 5¢5 6,0 v-13 e 7 5.8 b7 5.6
5.4 5.9 be? 5e2 027 3.9 5.0 3.9 bl
€l 7.0 5.0 £,0 030 b5 6.0 4.2 2
oty 6.9 bhe § 5.9 031 hoks 5.9 4.3 5.1
Ealy 7.0 5.0 6.0 032 koS 6.0 b2 5.2
o0 b.§ ha© Lo 6 033 2.7 3.5 2,7 3.5
6.3 6.8 4.8 5.8 034 L3 . 5.8 a0 5.0
6.3 6.8 4.8 5.8 G38 . B3 5.8 Q- 5,0
8.5 9.6 7.8 8,6 036 6.6 B,0 6.3 7ol
6.3 6.8 4,8 58 037 b3 5.8 4.0 5.0
25 26 21 22 040 22 2 21 3
26 27 22 23 o1 23 25 22 23
25 26 21 22 2 22 2% 2 22
17 19 12 13 043 12 16 11 13
32 33 28 27 Ol 28 31 27 28
36 37 32 31 o5 32 35 53 %2
3] 32 28 28 o6 28 50 27 28
SUB | iss
ACW [.53%

CER ey o= R RO S B PG iy




428U ~BSU  +RSU

=R8U +REU ~REU +BED
“4CG%s  +ACCTs sACC's ORDER (-ACC's ~ACC's WCC's sACC':
27,5 @ 2343 &7 20,6 23,8 19.6 2.k
W8 3.8 L2 050 8 3.9 k2 3.8 &
3,1 8.5 B0 Y 3.2 35 31 33
3.8 he2 o2 ¥ 3.9 ho? 3,8 [
3.1 3.5 052 Y 3.2 3.5 31 LS
3.8 Lol O5h ® 3.9 hed 3;5 Lol
F.3 3.5 -9 § 3.2 3.3 ’01 : 3.3
3.8 &2 056 ® 3.9 k2 3.8 40
3.6 B 31 3.5 056 ¥ 3.2 35 %1 3.3
Sk 6.0 3.8 42 G50 N 3.7 kb 3.5 40
54 60 3.8 4.2 080Y KO k6 37 39
Sk 6.0 38 42 062 N 3.7 Wb 35 b0
5.4 6,0 38 .2 052 ¢ O  leb 3.7 B
5 6,0 3B k2 06l ¥ 3.7 W6 3.5 kD
8.6 6.0 3.8 ko2 s S ¢ b 4.6 3.7 3.9.
8,8 6.2  hobh 4B 066 ¥ Bed  5.% kel kb
5.8 6.2 kol 4B 086 Y b6 5.1 boks ke
5.5 6.0 k3 4.8 070 he§  Me§ k3 RS
5.3 6.0 5.1 5.5 o7 5.2 5.5 5.1 5.3
2ed 27 2s4 27 674 2.3 2.5 2+3 2:%
&1 4. 3.0 5.4 100 28 3.6 2.7 2
k7 51 32 3.6 0 303 boly 2.3 Jeby
hel BT 3.0 b 10 2.8 3.6 2.7 3,2
7 5.1 3,2 3.6 103 3.3 bk 2.9 b
el 85 X8 3.k 104 2,8 3,6 2,7 3.
L7 5.1 3.2 3.6 105 3.3 ke 2.9 3k
1 B5 30 0 3 106 2,8 3.6 2,7  LE
e 5.1 3.2 3.6 107 3.3 heb 2.9 3k
S 5.9 3.6 1,0 110 3.5 k5 3.3 3.8
PSS L T4 ) PS— ‘ e 40, 65 (e )
5.1 10,0 38 6.1 111 5.8  T.h 5.3 5,8
e W L1 ¢ X5 | SO PUNEIY WL 1§ 1 7 ———
509 6u5  he3  Le¥ B2 | k3 5.2 kel b5
e 40 65 (W ) > | o 404 65 (M1 )
%%}% zisszss = - f
R T R R el R e e Y s R




S

<2§ 10.8

19048 INSTRUCTION TIMES pSecs

it +B3U =REY +R3U
~ACC's  «ACC's  ADC's  440C's

9.2 10,0 5.6 (9% |
g 0, 65 (Hwl ) s
8,6 9.2 6.7 7.2

0, 820 - >
9.9 11,0 6.9 Tobe
G 40 B2 W b
26,6 28,0 23.0 b3

$ToB(N=1) B iH-D 47,881 8,31
k.9 5.3 b9 5.3
b 5.1 3.2 3.6
b6 5,0 3.6 3 O
o 5.1 3.2 3.6
2ok 2.6 24h 2.6
9.2 9.6 8.2 8.5
3.0 3.3 3.0 3,3

16.2 18,0 15.5 16,3
43,600 43801 3,680 o3, 881
10,6 12,0 9.1 10,0
s1ER-1) <Ll o181 o1, %@-1}

30,1 10.% 9.0 Gl

5.7 5.8 AN be'd
bhe2 L. 3.7 3.7
3.0 G.2 30,0 32.7
17.2 174 38,0 50,9
Sele 6.5 Sels 6.5
11.4 2.1 ERA
be? 4.8 o fo?

ORDER

116

117
120
121
122
123
12y
125
iz26

127

170N=1
170841
i

1 2-7py
172 +F00
i

17
177

7.2 7.5 32.8 36,4, INTRRBUPTS -¥PU
.{;,?‘5 ¥ + R
6,1 * MACEO INTS

ERRPS

19047 mm@ﬁ TON TIMES u Sees

=250 +R8U «RET +EBSU
«4CC*8  ~ALC®Z  +ACC'S  +ACC®S3
5.8 Tole 5.3 5.8
e g3, BB W) ) e

6.7 Yok 6o 5 6.9

€ +0, 828 ;

7.2 8.5 6.6 7.3
Erminne o0 BOH et
23.0 25.5 22.0 2.4
STo-1) 48, 00-1) o718, )

LeB .8 ba5 a8
3.3 hedy 2.9 Dok
3.5 he % 5.8
3.3 boly 2.9 Dok
2,0 2.5 2.0 .5
7.9 8.6 7.8 8.3

2.6 501 21& :}%“E

42, 50) AR D) 02,5000 o2, T
9.1 10,2 9,0 2.5

o1 68D o1, D) 21 G-0) 41, T
66 - 7.7 6ot 7.3

heldy 5ol hel '
3.8 k.7 365
7.5 9.5 22,0
13.5 16,5 28,0 3¢
be8 %%} hel 90 |
9.1 10,1 8.7 2,1
5.0 4.9 3.7 1
Sede 6.4 25,0 2
9o 10,7 28,86 3.5
“Te 8.0 +7.0 B,

=l

Upiiss
CwWisss |

R SR R T SR A T




+1.8
2.2
+1.8
262
1.8
2.2

+1.8
+Ref
+1.8
it 3
1.8
2.3
+1.8
w23
+1.8
2l
N
$3e7
w13
+2,0
2,2

+RE7
vﬁkcﬁﬁ ﬂ

+ha3
+ie3
+1,%
25

260
+2,6
+2.0
+2,6
42,0
42,6
42,0
+2e6
+2,0
2,6
w20
2.6
2.0
2.6
420
+2.6
+3.4
3.9

i ‘ﬁ"lag

42,2
+2.8

diw
+ACCES

+1,0
+1,0
41,0

+2.1

+1.8
42,2
+1.8
42,2
+1,8
+2.2
+1.8
2.2
+1.8
+2.3
+1.8
+2.3
+1.8
42,3
+1.8
42,3
30l
437
+0.8
+2.3

S

8.5
8.1
lists
15,4,

+B80

+ACC*S  ESM CORRECTION

+1.0
$hald
41,0
2.1

42,0
+2,5

2.0

42,5
+2.0
42,5
+w2.0
+2.5
2.0
+245
2ol
42,5
2,0
425
+2a0
42,5
+3oly
3.9
w0 7
SV
+2.5

Sols
5.0
15.0
15.3

¢ 4?;@ 3
é—*—«'w....%’? - ,

FACTORS
060
o6z
Ghl
066

- RJ¥ CORRECTION
FACTORS

450
051
052
083
054

055
056
057
060
061
082
063
064
065
066
057
a0
on
072
Ot
075
HESTTATION TIMES
CH IN
CH OUT
- ED IN

%D OUT

coR
wec

wha?
+Le2
442
2.1

+2.0
+1.9
20
+1.9
+2.0
+3:5
+2,Q
+1.9
+2.0
+1.9
w28
+1.9

. 42,0

+1.9
2,0
+1.9
+3eh
$3e3
+d O
w240
+1:9

4.6
bo?

0.9

11.2
+2.8

2,0
+2.3
2.0
42,3
240
42,3
w20
+2.3
2.0

L4243

R0
+243
+2,0
a3
2.0
e
+3 b
+3.8
+k3
2,0
+2.3

6.1
6.3

12,0

12,6
5.8

FEIE
*@",@ifiu ba

+0,9
#3.9
0.4

%
e g %

S BHY

A
wARTTE

4

L |

WL L has & s

T g e et S

SUB L iss .
1 AC0W 1538

G o o A R et o e Hgeeen




19098
?,P, U, TINES
1,8 5 5 Stors =~ Slow F,P,U,

mg m&rz&z‘z ¥EOM STORR DIRECT 1.8
FPROM STORE VIA SR%U 1,9
PHASE 2
MODIPY ¥ ADDRESS  ACC. IN STORE DIREGT 1,8
ACC. TN STORE VIA SRU 1.9
ACC, in K”a&. ALC . 1.0
mw mﬁ.z me )
OPERAND 6,1
ﬁ’fmﬁd} w&mw LERGTH
OPERAND . 6.1
@ EXECUTION TIMRS ) | _
130 131 152 133 135 13% 136 137
2igods Eiocds 5 ¢
HIN/N 7 7 #IN 45
MAX/ W ioky by 25 L9
¥INU b7 7 24 | 46
s | ENLENERE
/¥= WORMALISED OPERANDS }  ASSUME ARSWER
/U= UNMDRMALISED OPERANDS ) HAS TO BE
MIN= MINTMUM CALCULATION % HORMALISED
HAX= MAXIMUY CALCULATION %
Wae o1/ 304 BN o WeCou)
SUBT s T 8 ) IR
ACW 1514 .




AGC.IN STORE VIA 3BU
ACC.IN Wa ACC,

e

45

h

ﬁ}ﬁ

A%

R R SR e R




i,

B
>

Hval

b5

WGLO01L/ 34

|
!
S

ase -

i
1
|
L % 5(‘"%(
£8 Feo @
S .y
] ® & ™ ‘
el ] i N8 i
i
s R .4 PEAIL »
{

CEXM S

INHTIMER 4 oot
e By
Poms 47 4 L3

FNMTIMER b wwon 4

IHHTIMER 4

e o e AU H 4

SV QS T

0I+ £ 27

TICKER —

R Mpe——

STIME-

CFRZ +

s
§ 4

O CFAULT +

S —

AtL 4 L

L )
k)

“ESSTOPR v

OWE
i
& g VP

A {M

¢ i

e i
(,Mr.swmwm j @M@M‘
LK{L"%:’ i

&
03 - A
} oy kN
ot
meLMMWﬁ%g“ﬁé*?*¢agf.
N 4

POMSE T

Wora o ey

o ey

a-3 .

scnecmcsmari: mw

m/&(y

’T By e BUISY B

i SR

M LTSRS Y

18§

o
L
-

[
. \

s
[
Fon]
ik
h 1

SCW

083l

Gaee

099.

9 [y 2 Il

2]

7

Qigho 12

b




s 5}' At

D g
3 B *
(2P (2 EoEP D4
ABA4 -w,..ﬁ.,,.;r? 4 /0@-9 ',;s-;—wz&sa D 12 \ | 3 S
745, 2 FS6O + 30 F
Fapd) STORE
.\r) ?w......_...g = ‘
a - R F3§7 c:*éf)‘fc%ﬁ 5 ’}W% b
;"g—' To foe ! THQ
e (B WAVTT| Bes s
FIVIVEY Xl w(:/fj‘é s':‘aﬂé\ WV E FRM
!: S WA &EE gl I
2 [y Bow—— TSR+ . TG+
i &Jﬂ . Cowd O, |
¥
z
) C; ' TiGh+
-, Lo S
5 Iﬂ}*
1 ’ L2 T2egd
g )
R b5 |
’ T4 .
6 @ - 4 §2+ D 3 Y TB&gf
i1 Coveng o o T {
s 777 i
Nnetd W
/ o AL S,
s TIE3¥
} = F3§§ * e
’ v Wwﬂ‘f
v ] 4 :—E!%
Q -
4
A e . (P
v E 12 0\ - %‘Ms? S T 1
N s J bl
& st v
i : 77T
N TEN= - fromom TEN +
\ Moy FTO ML cam TR
g 5 b eDs o2 scves ~ %, Tera
T e sen
Dy CAEH A
¢ 5 B Tax- 73RS -
- T L Fix &> STerE
z B 22 Duys A AP
g, £ TN} e L an % M} D
DL - .D" . L | S % . STws R .
) i .
PALONT Dﬁ9 4 P "> 77 % =
‘ O E34 ,
PACSTORE ~ =L (D%) W —~ A TCDI4
- “Jc A ‘
o CPRE + 4 |
§ N % LY “ Bl’“ . D » U w
! cBE- K+ [ FFonT0K B 12 -t
— DG? e & B K & 4 B oA a e T [ +
; ‘ Brosimrimmemenyi:
B — CBCH-K+ | BT
WOT Vs, e
3T AaRE Crerb : - e T DA
; s _INH SR TS 4 8
4° —s8usrB + “To Cotee
. oo 4 Fn AT )
5 p L] CK
= |\ Cos
y D 22%
1 }
Df e BUSY B b 7 e
per 1~ 20y -
STIME 777 oY
TRE T 192 et WGC 0 1/32
: wj S §SS g e : 3 4 5 4 ? B %« : |
0 WI0836 (0876 089ai0929 1094041 099711507 11535 p

A E R S L




AR T

G0 e e 1 ' - i '
a0 TER it T AN
‘%2:; s8+ ¢ /ﬁw 1 3 |
ot PACSTORE~ %{fﬁ:ﬁ . i
TEWE ———{E9 g ' 748 |
horessa: ! L] 4 8
TCO I+ ot
2
B
& GOSTO+ &% ‘TEN 2
T ,
f 3 ;é) . e 3
TSRE ~4
] -
SACCEPT 4 —ALEI)- | . iy FACCPT-
afeis) "‘;‘; F’
TEN = oo — 7).
[T Vo] e R | CERZ 4
TSRE — 8 SPAR+ (E0¥
£8 hard :
3 50 J(ES) .
N en || i 4
Co- @ )
£l 4 4 Ei:pw
I THAIT 4
pres STERE w5 #) 1T - e T 1w ac g
) SWAIT~ PR TR 7 3 P
— 38 “T”“”“ J T
Fizfi4e 35
R g ; -G S
- leERZE s _ S
: E7 E19 m :
ACOPT - - SHACONS i2 ~ ‘ ?““” i
ks & &7 OB~ . : . ¢
Q BT e e G5 . r . .
198K SRR SHACCPT+ D | ; -
i INHIBIT
5| 02 /36 & Sim et P4 Wy cBC
&1 - , &
Cena Eiﬁjﬁ’ P2 TSR+ mmmend |/
L9 ¢F
I L) eF *""%mf
| ‘ eV E0Re  PECWE  CFRI4 cFEiET
! TAE
206 | ST e v B2 b
ce- e# jw g igon
2
; f mm“x ﬁga"" € ? e et ;; %3‘:{ ’é}if""'
} T toRs -
| |
-

o> (e Dede

| CFRZ4 v, [ 43+
(4 Y =~ 59>
Glo ] <, [ FTERp—
CnLFRILY 6 ALCSON S -
TSR+ —B iy
NHIBITH E
o o BUSY B 4
CPE _ o
Fiz/Bi ,
EOR+ L
CPEZ &




5 P e e et

‘ e ‘MQ._J Pl SPLITH . 5 z) Pe2D
cP2 | s2) R PETE

L . FrzfisL
’ 3{: i g
Q . } 5 e EQW ¢ RZ
/fw“'? 1AL, cf ¥
GPLIT o omcmemerman ™
N ES SWEi+

y » -

e s WY 2
-
> 'S

C/M N

STeRE  EXTENTIGN

“A.;‘;‘_wg&__ SEUOH+ £
e - INHIBIT 4
N £7 . ’ .
T e g i ﬁ C g ,‘m
' } © SIHHIBIT = e .
AN i . .
Dig Tk
¢ 2 - R
PAGSOUTH —k(E2f)
| ’ J(E28)
i L“W 4
i s ﬂw*’ A
L o e e SR =B+
} EORC™ w2
| WaCCR-8+
1T S N
| EY -
F] / * 4 LR+ CeZM@ e E
S sy EOW+
§9 = i ' - i
TSRE ek ?
WDLFAIL+ 4 (E16) ES 1 -
- 5 & - d d
ACCS+ B (£8) : ! ST e reRE
S .42 BN | Ei W s
. S SO ..L}»« SN~
CFRZ 4
E0W+ : -
|
} Fizing
, £3 .
t s L{ e see
;’ 5 — .
. O ; ?
- 77 12 ccH
e cmonnmcosns £7 Nprntl £L =~ P

T —

TSRE o & gy

i R —— ’ . MopLEvEL &
HOLFALL # o] &7 : ACW ISEE

.
srad
nd

-
AR
N
o~
"
H
e
=
.
Fa—

. -
(Rm—
e
soosonond

"
&
TR




Rk
7 N u-&&m,

, ”"Yf( 8 leveae
BT T 'Y ——
SERL+ ] EI°

SERS A e

El SIS £§;}R€f§~

5 t EOR+ EoR -

‘?éﬁﬁﬁii%"f T
T R e

e
ates = e E16

G o PE—

TEE i
s £8i2 &

Eg

g

‘ C o f‘M‘f‘f/}’* .;
.{ FUNLOAD + fi}___.. PAR+

>
SENL =  cmcmond t24 SEWU ..m,,.m..,.w-u-\ﬁ%
! SFAL = oot T4 . SEWL P o g %mwmmm«%{}c-
L

& &

: Q g Seen s i’?i%%% tor | E9
; Y O i

4

phe. SFAU= o B17
S EeiriS— *

L

Lo
BPLIY+

PAE ST ¥ cmemmoniad

R SRR e e s

ARG R e R



waim 1« g Bl ‘i'},.,?

ﬁ,ﬁ

* BOUT = TY 4
X £29
H
6\5'53 ‘ 5-2 ;p mmmmmmmmmmm
TYNLY g 2 @
BOUTO ~
—
z
BOUTI 4
BOUTH =
et remon 8 ¢
£ F29 PN
z SO
R e
80Ut 2 ¢
T
i;.‘s\{\\ ?Z@ F 2? “"}@m“\,wy%w,w.mm
T e, . e |
BOUTS 4 ;3: § DELTA- hos
F27
8
BOUT 3 ~
S :
. F2T N\ §
4/
= F 28
et "
BOUTS 4 gi e E @
£27 : \
s 5 A
BOUTH ~
. \ /5 & DELTA %
~ l o
o F26 R T
? A
2.1 =
. RTYS — B
20UTS + z A
, - F26 ™ [ TW? 4
1 J
DELTA —
DELTA™ s ‘
F26 ,
t78 A e
3 NLA+ oo o} . :
FLEN ¥ 2 |
£ J ﬂ%
S i
DELYTA- F26 N\ !
. 4 /f i
‘ W2 b s
Weol /35 » ’
fe ; | I
seehiesl s 120 T 1T T T-T T T°T 71




P Lot
: TYS/59

qELT

B e TYPL 4

a“ r»—j, o

TESTART+

SHIFT«

$—EI

TY8/ %

A
| L wl

e (4T3

E36

3 TYS/53

© 0% 3

4 TY5/ 54

TYpe -

TYps~

“pu'»/: 3
TYPA-

TYp5- o

TYTE &

O 0is 4

i TY5/55

— L,

Qm@§

 ame T3]

TY8/se
T(PE--
D" TR ‘xu_:}"fs]
Heng  Pog %A

+6

(53] ODIGT

3 TYS 757

_ ggz A 11

TYPES Tl
V4

ETYS~

S

Y/W BUFFER & . SERIALISER

WEC

o N 4 S o e S e T R

S




: S # ; T Pt
$ &X? ) 4 r s A bW " o
; b & N
# \ S e JET ”“; L THES -
/gl\f? B’W A
PHMSE2 +
BADI » e ~
BAD? +  —mmmed ? D
BaD 3 + = i
BAD4 +  — J
‘ (F 5 oy
BADS + g::)w s
£ e F@ 5
FHMS B2 PO——
pro+ >-4—4
| ) F24 P
’i B - K+ 5 ".,s’r“fwwwf ( //47
TYESW ~ : AL j
[ 2
| o o J///!K\(“"“)
: §°0 W@ Ty A "
BOUT S - f7w°9“(
TYESYW - oo T D
oW - 164 + oths”
. i g
BADS + B(Fig) ' TYSTART 4 TYSTAR
&-8(F5) P CAkCON
_—F.E—\_ F# 7 14 V!‘!’ﬂx,.ﬁ?‘é
TYESW - 1 3 \ o X o ) ' ‘ & 5 N
/ oll / ! § ! e
"‘/\'w (ﬂ'“ ’%f‘ ?‘;Es;' ;%
| BADD - S B ] 57 Zl_,x
| BOUT@ = e K oo o g
TY!N“ _25
TYEND - " .5.\’/\) ehezs —T 3] TyiNPUY
. ‘ SRE—,
364+ o 2 TYS/58
TYESY - s T ———
5ADg+ i [T >
BOUT ! - utIMJ/f Fé
TYIN - —AlEB) 2 Fi3 YYOUTRUT
' e &
T 3 TY¥5 /4
! j
( i
el TvouT -
\4
‘_;Jm‘_h 1364+ 1364+ “
| 3 T TYPI 4 t O K = me B 7)o
‘ TYSTART =~ T2 5
s IV ammanets
«m;\*}.
)

¥GCO1/ 37

R

seliss] 1 121 T




Ts,«&m

F3N lra
CoD X HOL D+

NL+ — BLFi12

F
ryee-—f" >

CFRZI+ ¥

, e T YR TO
TYout- — J¢ ST oL

B> > K.

T Y E S R e é_;/w

TYESE~

CHS6 ¢~

j

' 3 T3644
BADS — —J D.*_
TY OUT — —— K CMSS# i
TYESR = e ™ , Fo
i~ —J rveex - | s peTa - |
BAD G + mj,/‘"“
v363 TYKB2~ =——ed
! TYKEBS - i J CFRZ A+
) TYK B4~ F1zligR ]
F
5@4@& o sy 4?8 TYK B 6 ~ F12/5R
cnMsio™
P g Y L
N A Saa

CHS 5~ ACEIT) TYECK

, "} : o
o R | ‘ ClpELTa + -y LW@';&\
' SHIFT = _ - w
St i JTYKB S+ ==K TYSHA 3
S ITYKRB S+ FIis T/ )
B
SHIF T +
& ‘ P BOUTY T 4
T563 CFAZ
HOLD A (F3) |
BHEC + - ALFED) ; TYHS + TYR —
Fizfie b w0,
Cés 1§ - F s F o
i - I I s [pwirs
TyES~ PHKP 34 momend
PHTH + —B(E 1@
X ]
F12
£7 TYSHR — TYIK -~
) 3P3/34 ‘
ROUT TYg 7‘—9>___q A
DELTA — w2 . ~
: :’,:* Tynod
rieda , TYOUT m {5
BADY — ~——mdE $
BOUTS 4+ ot ’
| BOUTA - — g =5
A0UT Y o 4 HL +
BOUT 2 4 el
‘ BUTH = —— * TYNL +
BOUTH 4 e !
i NL=-
CFRL +
T/W CONTROL . WG 01/38)




vt

TYS/Z(S_J

TYS/

O

27

/

!

Fiz/i

733

e TYESR

NGB _ t—BARG+

TYINPUT =

v/t

TYACRERPT~

o3/

TYFL -

()J./'ﬂli

TYF2Z -

0&/9

TYF3 -

O;Y/{l

CTYF4 -

oo,

TYF5 -

T/W PUSH

ox/ /Y.

EUTTONS

T i ; N
I i
! A
S SR ARSI L LIS E S T = = SRR




g82n .
+5 .i,. beade o s
£y 157¢2 Ko 2
BAY 3l EZ [3:3 4
wsily o 3992 paym -6
S SRV Y SRS LA S TYKBG ~
< =
op=
wg by 18K
/4
L 12 F34X : N o
M——J\/\N 2, G ¥ TYKBI
- i e +$
- — tE7 TYKBI +
i 3 %ix
3 vy 2
| Tk 1 1S
; L +6
] e __)
: i 2 1K
: : i i?.
% i ,
i ((4 A AN . F23¥ i ) TYKB3 ~
| £ +6
; o ramnacid }
H i H 4
L } 7 7
i ' ; x5
i { i 18K :
: wm Y7
I T ,
15 e F72X ¢ < TYKBS =
o y A % o, casacg; s
| P i®
L ‘i?‘.'«" >
| 775 4
%

TYKB6 -

o ¥
™ o

TYKBS ~ ,ng TYIKHKEZ +
TYK B3~ e ALF21)

TYKB4 = —=FI2/I9R

TYKB 6= — F 12768

TYKB2Z -

TYKB4 — ~=F12 /14R
TYKB Sy —Fl2/i4L
1IYKE6 . FIZITR

- PR k] ?
R -3 ¢ |
S " g |
PACY Inang d y ‘ z
| 0ES6 10929 { | |

R AR R i R R S e S U RS o e S




Fi2

CALWINTE b Y
@LP ??.Mr'/
r TR
. ¢FRl 4
casse . 7] % GSM%M
T260+ PR iy,
PHMOMIK ooy
ALMINT ¢ .,_Eb.mmﬁgm i evh
1- W*& (NS0~ | 1
DRI/ T4 = M3 2~ ”ff-’* 720 Lo CWR +
Bh &S + °‘“E> 4 Cwwmese BIRD
cp2 (E CHwée.
alWT+ L
tME0 - ok o[4S P CWR
‘ T363  pHINTA~ 24 -
Coowsz- __JF RN F20
'\u‘"v ‘ f’ {
15634
icp2 HIINT B = -‘—Eb - Tw T SRuPTL
ALEMTe 10 F20
_ ¢ f —_
CHESD - RS :
F2i ~ 1y .
£MS 2~ 5 '
a5 5%~ e
CHS4 ~ )
F24/8 % 1
gSziaa "

»

F iy

® PHL 4 Lo E

Mg 5~ —t 3

o AT

65406
3 P Nw&x&«»
42/%8

& P%@:«r G-t

w%L.. Riv
Qﬁ %Dfdw/s

e o NAE

Fe3lib

I3
CFRZ+ (see owe 22)
l & -
(3634 """:p{:,yol"”"‘fb
P23 !
4
r4 .
e 1
18
S5ONSEC §
T Pevas
- g52 /40
puT 4
6 i haad
LLHCRr— Lo Fazfss

¥isa R e F?! [zz
ECBCH -k
‘ ) {:Sel}. )wﬁ 235
STROL WeL Gi/4l
H : ' ' | X
R N P |




b4

o :
R+
PHAGI 4 Ao ) AW )
so4/§ i
66 615
04n A g
NS {11 ! ,
504759 { . P
# ) S4HIA cP2 A
Hicgs7 06377, i D—— PHRO4+
¥
CFRIPHM
505/ 71 i |
c g i
05 R 64 613 i
o 709 . 2 i
‘ ¥
S03/59  gsi Lc;@z 1 |
19 : T
= G? P P ROS #
prmmemesaenrmng
CFRIPH+
3
50471 | F_J:——p‘
o6 R 635" i G615
e 1709 ' 3
T ’
SOS/59 b oHIA chz
20 —
Gis
C:RZPhjg
:3371'2& o i
617 G 415 Gi5 =
G 709 4 "
b3 37} 89 ] E ‘,.7,&&’1 B
OTHIA L, tpe
21
37 (et Gé3 b PHRO7 4
CFRZPHY I
S NI
5 0y/7 — e en
- 1§ ;
0% R 6 614
o 709 ]
$ 068/5% i —
so8l 08HIA ijz |
2 — s PPN
! C‘? PHROD 4
’(% Y, Jm
" CRAZPH § ‘
Q ssgé'n f & g J
Gi7 i : 12
09 * G LW 5
C 70;9 2 . i
0953 ‘
! O9HIA LCP 2 Py
23 3% HRO9+
RS
! C FRIPHT .
CwyiCH . Ot G
- VD
TF5 - ---i:‘é‘-’ & ii L4
P HPe | & T84
PHlce ¢ :
Pate . _tFRON | L
T Ll T T '
£ Mol + A -vi—-fW‘\mua HREG,
100K
PHTH +
4z PRICRITY
;




BING+

Gii 69

PHNG - ~——i. — 5

/ e PHND = commmmmcomosad
Tk

TYRO 4 =y 651/42 TYRE 4 o™ 0 651744

PHRES 4 —mmemd b3 PUCHER ~ TYRO 4 et 6 PHLY §3-

PHROT + ! e PHROG + 2

PARGY+ = PHROTE —

PHR I 4 e 610 PHRIOS —d O

PHRIB & moed | PHAN S = ©

PHRIS 4 o -1 FHRI4H o -

PHRIT ¢ = PHRIS ¢ e

PHR{G + = PHRIB ¢ -

PHR2I 4 e PHEIGH

784 784

PHHED § e ot PHNO 4 8, o

PHTH + o P { G4 Bt

BINZ ¢ BINE 2

e PHNO -

PHRGG ¢ e | 651745

iponess PHROWHA = PHAGE +
PHRES+ ———=t "
PRRU9+
PHEBT ¢ ~—— 61O . PHRY §  coosmonsmmad
3 PHE 12 omemmomosn

PHRIZ 4 === T R T ——

PHRISH wemn ot PHRIA T

PHRIAD o PHRIBG ‘

PHRIS b o PHNO S mamm_—l

PHR20 4 e

L84 £o1i74

puazﬁ~w.§j BINS + s I BT R

PHHO + o= K

BiNg T g FPL/50

\ 3 - BING 4 -0 BN G -
‘ i /iom
o | aai/s2 FPI/5E

PHRIG $ oo ‘; 2PHCWES~ BINT 4 e} B (W T =

ok GH9/43R

PHEBIB 4 swmmmmwong 2 PHCYWGEA + 3 PHOWRSE ~

PHRIGt oo

B B

PRRaT PHCWG B + per

PHRO 4 smecmeeed - o PHEWSSL 4+ woem—ef &

e ESif6(1) puMgmIx - B I
F“‘%&{wmsn{;}én ) PHMCMIX+ '
r__imcow.» A MD

PHOWDOA 4 commmommemend 65156  PHCWIRAY =3 651758
PHCWSIB S - PYCWED- PHCWIDE + s o PHOWIE
FHCWHOCH PHCWIBC .|
PHMEMIR = ) ?SHCMin* **wwmﬁ‘, i
CHACHKEX 24 PHMCMIX 4+ ——— 0 |
BASE 304 Obes 24091 " 5 BASE 10+ Fs3 7008 "5
PHCW A4 = G51/74 ! £51/80
D——-«:wcw - PHOW!2A+ —=—————i 5? — T T
PHCW (I B 4 e
CWiZh+
PHCWIZB G 14
PHOWIZC + 4*
PHOWIZD +
.ITROL WORD ENCODER WGCOL/43

R

BiWt 4

H

g
¥

SUB |

N




) pPART DicsDi
HAGI + m& 34)
f T FF —— - | éwww@
. S7 | BADS+ ——d G5 b—————omaat -
] i BADS 4 e v .
f.Gs cpz s = Fs3/2
2 i | >‘-‘g"*§ BADD-
AD F?iizr,i 652/22 652/26
CFRZPH+ DADOH BADO+ BADG ~
1362 BAD24 e
2 1
; BAD3 = et ~ .
SO - e GO > 671 BAD4+ % 22 PHAG2 -
7 2 ‘ 2 BADS +
LP2 /4
L—?@, 14 W BADI -
Al FPI/26 ! 6S2/24 2128
CFRZPH+  BADI4 MDH BADI~
BADZ~
T3g2¢ 2ADI -
; {
- , BAD4 ¢+
PUL w168 67 PHAGY ~
- ) 3 BADS #
it |
te2 FS3/6
) -3 S 1Y 33 BAD2 ~
5 5 16 _
A2 FPi/28 }
CFRZPH+  BAL2+ O
BAD 2 4 mmccammemen™
1G4
BAD3 ¢ e .
T362+ BADS - i
i i
FHEWS = amnfGB o 67 BADS+ et 63 e~ PHAGY »
' ce2 Fs3/8
L%& {6 Lo ;};55 ;&@%3393"
Ad FPI/50 |
CFRZPH+  BAD3 4 o—--J
BAD 2 = e '
¢ G4
BADS # o]
1362+ BAD4-
|
Glq 1Y $ VI J—— PHAGS =

i 3
. FS3/10 -
7 ._.__{ D—-—«zmav

Ly.

|

Ad
CFRZ?H-r

FRils2
2404+

FPif54
BADS+O

FS3/14

b
Ln
i~ Vg
o
—4
(91




n e s3f41 | 6t/ o 1

PRINTO4 53“ PHINTA=  PHINTIP tOmmmaome 54" PHINT S -
PHINTES 4 meed PHINT I +O—] -
: PHINTO6 + — O12 PHINTIZ tO—i 612
& 4 PHINTOTE — PHINTIS #0mmd °
' PRINTEB T - — PHRINTI4 +O~ =
PHINTPOH e PHINTIS +O= :
Wiy 022 | PHINTIS +Ommi-
TIMINT + e 784 PRINTIT +O—
COMPINT b s A o
15102 PHINTI8 $Qmm
' - PHINT 19 40~ 612
OV b §8 9 §_ro— CFRZPH+ PHINT20 to—] 3
PHINT2{ +O~ -
5 b o G i A TYUNTU 4 =t
+6 6s2/58 TYINTO ¢ o

is GIB PAINT ¢+ Q-
i 652/59 784
, 8 G2ZA
g‘) +6 | 9% F$3/36

% . PHMCMIX -
F53/37 L .“"‘R T €3 F24 PHMCMIX 4
PHRO4 + 0 1 0 : :
PHAOS + o2 ©
PHROG + o 3 o &4
PHROT+ 0 4 © 3
PHAOS + o 5 o
PHRO9 + o 6 o : '
PHRIO + o 7 o PHCWOSAY = 254> - %&J—
PHRIL + 0§ o PRHCYOSS 4 o S
PHRI2 + ~0 g O=—— PHCWHEC +
PHARIS + o 10 O PRCVGED+ 3
PHRIS + on o PHCWPOAG - S35
PHRIS + o2 © PHCWDIE +
@ PHRIG + 0 13 © PHCWEOC +
; PHRIT + o 14 o PHCWASD +
PHRIS + 015 © PHCWIPA +
PHRIS + O i6 © PHCWIOL +
PHR20 + o017 o PHCWIOC +
PHR2I +- © i3 o PHCWIOD +
PHMCMIX - 019 O PHCWITA 4
PHMCMIX 4 020 o PHCWIIB +
o2l o PHCWI2ZA+
[——o 22 O=—— PHC WI2B +
PHCWI2CH
PHCWIZD4

TG SPECIFY THE CONTROL WORD BASE ADDRESS OF NORMAL PERIPHERALS
LINK FROM PHMCMIX=- TGO THE PHCW SIGNALS E£.6. I9L TO 7R MAKES
A BASE ADDRESS OF 256.

g t3 SPECIFY THE CONTROL WORD BASE ADDRESS OFAMULTICHANNEL
PERIPHERAL, LINK FROM THE PHR TO THE MULTICHANNEL MIX AND
THE BASE ADDRESS., E.6. 6L TO IR TO0O HR MAKES SOCKET 9
MULTICHANNEL WITH A BASE AODRESS OF sz,

ADDRESS LINKS WECO1/45
i3S |

EERCOORY e e R O T e




Q&M&( i

A7
7 sgafi6
SM‘/)L._.,M; e BADS + RO
04 J 65 BADI + md 75 g4A H
[y 1 R PHAG I ~ .1 708 |
564/355 “”’"““z e¢&L 439 504/4
s¢4/22 ogsi/4 R 6‘/“‘* SG4/65
I oy e S Y 4 PHC+ —i G35
g4 i 2 pic
709 \
> S .
504/i0 % ‘ 504453
3]
. 4718
So4lis ‘ ‘ : e
¢4 DI0 Gf:iif:_ i BINCG+ PRT4 = Gis Mﬁl{’f {
sp4s7 ‘ 70{9 1 =2 S35
S64/44 ~ g - _ 554746
635 X BOUTGS +—{ 535
g4 DI 2 ! PANO+ = 2 G4ND N9
G 709 703
sb4/32 7 S64/34
| 1 s34/42
S34/69 ) :
64 b1z O 168 AT BIN2Y o PRLE —fE35 T 0 L
' e 709 708
$64/57 f Sp4/30
1 S84/ 13
swiéo___m I «—L BIN3+ BOUTGH+ T G37 | )a.
64 DI 5 i 64000 3
i 709 708 53,
Sg4/8
3
S04/45 S34/38
L, T e B {637
¢4 DI4 i st i BOUT 0+ 3 0 4D0i
108 1 $64/26
$44/33 g
f $94/6%
584/70
84 DIS ?:5.5 ¢ A 64002
O"*“L..‘ c’-?-J ! : d
SG4/55 i | ! S4/51
Sp4/24 |
P ey 4 H T A _ SG4/14
é4 HI ~§YL3 BOUTHS + —— 756;}; _.ms
HILY -
Seafiz ’ {AMD Sgsf2
AL $g4/39
—— 03 5] QO
44 DL§ B0UTd4 isg . 04004
Cr
$84 /54 SBarn
Seahit A ST4/64
O AAA fomy :
{ 37 ) :
64 DI7 | BOUTHS + 62 04005 2og
| = S04/52
554 /5
/ Sfou ¢80
S64 /21 CiAt '564143
$4 DIs ’ $46 4"
Ormemeeeeed 6184+ A
5 é}-} //97 ‘i 680 Sda/3i
sd4/6 s S04/68
O AAA Ay il
#4 NI $4 HO 1"/
L — | Y 0
564755 $04/56
Sp4l12 9l
£ {
504/50
| |



. sasmc? { i B < gine
iy
954 : BADL bemem! 7] N Gsa
: i - ARG af L
<5555 FRAG I :
i SP5/4
5@3422 55116 . s$P5765
PP G o PHINTYS + L
) § e 650
. 3 v
sésng — s;ﬁs;w
© BING + PHT F ey >
gsoio ’7[, § b é 45T
s5577° = ) -
i SPske
S55/44 "
=632 BIK 1 4 BOUTOE +ommnl Tl ‘? b
gsoll ;7_2,} PHNO + 7%5 ¢5K0
0.‘ VOV, ‘;‘t‘ > | 3 -
sgafiz § 585734
555069 s0s/4z
502 « : iﬁé} P
o f ‘ 108 w@
595:? 5:35]30
s45f2¢8 505013
PR oy e BUN 3 4 BOUTD e -
oo (b 55000
s¢5/8 ' 108 jrmmmmemny
S5145 sgsli
1iie 2 ©5001
s¢5/26
SP5/63
Bik 54 riao A N
s BOUTS24 G § 5; .
_ 3 S00%
565451
S¢5/i4
§5aiA BOUTE3 o
i §5003
Opmsanenis w6 1, 5 703 3
05 $55/
52536?2 914 5:5;32
AT AV AV - e _ v
s s BOUT P4rr e
waDIG é . 7‘3 550504
Oaam@
S 35554 ‘ sasny
$05717 a1 SE5/64
65017 : BOUT &S 525 0550
Gl i ’
S5/52
SG5/8 ‘ '
59821 a0 . Sk ’\ﬁ!\/‘w 595/43
. ? O <
§5018 | % - 856
S95/% S AA A
sgs/et 91w 680 o ssi:‘:{s;
Lk A TA A 5(5 /58
‘mﬂwj(
oo <——-u¢-n0
355532 91 5¢5/56
A A
G5¢F
505060
besuabsce coman -




-
et
W

596/47 $66/i5

° 850 BADGs =7 )C‘*’
¢dd 20 BAD e onmd G&A

e o 06 WAL - 108 vy
@ 506/35 FRAGH 566/4

536/22 Gsife " 5G4
o 634 — PHINTO6 - PHC+ T3 ,,.__,...:,135
863 % } ) 86 ¢
ineg 7068 N
566710 2 $66/53
i % o ud

Se6/iv : ' $66/i8

86010 © 5;3*{3 K 1HO+ PHT = B3] pr—Ch
H H A
508/1 s Y
! i 566/
$86/44 vy
siory T bl BOUTOR + amfpy e L
*f%g  PHNO+ — 733 eaﬁao
$66/32 i e
__q{ $86/34
. © CTG ¥ Bili2+ T o SR
- eeb1z 3 | 6 o5L
@ S66/57 ; 18

vl , . 506/30

$56/20 . S08/13
ooty | Cgu|r T BiNde BOUTE0 + gz

% i B5D0G
6/3 = 108 o
58
S86/!

5866/45 gy

e, [ 4 Y, BiN g~ BOUTBI4 el mﬁfﬁﬁa
85014 J}’?o ) 2 G6a001

[« SER— g _ 108 a
$06/33 ‘ | S66/25

S06/70 : . 1

PRI C} A
B60IS Goo e BNS ] -y
vi E 3 86002
Crmmmamerenel ] 1} § 708 o
Sa6/58 536/51
S06/24 )
o O6H $84/14
- @ b 06HIA BOUTOZ 4+ o ng-m.j«o
ooH ' 4 56003
..é\;‘_” ?03 o
$08/12 : 672
saa/:sa ia "
BOUTE4 566139

N b e R Y e ——

96016 'nsm 05004
’ <>

586/54 Ses5/27

cag o1 '

586/17 A S06/84
e VvV BOUTOS + =l ™G5 iy
8517 - 7{?? 66005

i <
Corsmmmmemimemacsmonssmsserssnol .
$86/5 91 ) s66/52
585/21 - : 680" e
S A VAVAVAS ] R VAVAVA Ay
26018 666
Onrmsnmsnat st e b
6ib+ = NNN s
$06/9 ; .
91 ’ CHE0 S 566/31
sesf&g______,v‘\i‘/v\_ - . S66/68
s}
G5NT agHo
r .
cnz Sy
a0l
L A VAVAVAS
B6F
o S L
586160

RN N N AN
e a;‘-.ﬁf/‘icz

o

} o

=
Fom, Sy,

....g
|
|

i i

i e

el
i




507747 . $57/16
67J oz 5AD3~ e —o
Lol BADI = e ] 874
/QS “"a e PHAGE = w—-llOLB M
L 6174
507/22 | esuw $67/55
o7 O GIA TR pHINTOT PHCH sy =2
SO b 507/53
$87/19 ! o
o BINO » PHT+ ey 0
v7R18 m I XAt
$07/7 o | 2 o
; . | $07/6
ser44 | 567/46
’ sl PHNO + = 5 6780
- ¢ L) D
$87/32 b !i S67/34
$07/69 { .
e S . 59 H ;/'{92
670i2 ° i h;() 7‘?""’3 BiN2+ PHL+ ==G73 mé:..g
. g_,: 6 7L
$87/57 = o Y
! o d $€7/30
587720 { (
| SO
67013 M BIN3 BOUTEO + —nf 55 prmrommene;
?:\3 g H ] Ciutl‘?
I, 0L b
Se7/% i ' 507/1
507145 ]
& '}*""}"{;“" Noman. BIN 4+ . 7f3‘5i
87014 A BOUTGI+ “‘“%;2“5“%-%
3 ~ k] H . 5 4”(}‘
el 706§ < i
s07/33 o | L o
L S67/26
Sw"iﬁ o . $67/53
87015 Bosprmy Dins~ BOUTOZ 4 e T oy
i 3 a7002
18 | 0 <
‘ | §67/5i
o T
=0z, ? L o7sia ~ $37/14
67H1 L R N
f 67003
g Crmsrmanee " G0 T 1058 <
§ } s67/12 o se7/z
567/85 - A s67/35
’ % = 87504
o i 708 |
$87/54 $87/27
$867/17 9in <07/ 4
Gwijoa
\/\/\"‘ ‘ BOUTOS + womnd GOy}
87017 U
i 6 37§U‘$
708 -
s07/s o 567/52
; PN
: 680 2
sa1/e] sids 567/ 43
YOI | AN sy
076
$67/9 GiB+ o=NAN -
680 Q S67/51

501/67 Sin 507/ 8
0---—’\N\/\] e
N
G | G7HD
G
S87/55 “‘“;;jﬁé
587/73 9ln s
e AVAVAVAS
G7F i
Comemaem
$G7/60




L)
L]

o)
L]

>
o0

05

08

08

ud

G&

$08/47
53 (2;%4 ———
{ 769 §
503/35 |
w
; Gy ey PHINTOC#
g8 o T
¢ PN 7 PR T
S08/10 | |
H i
s08/19 ;
i LREN R
07 e’ T BiNO+
so877 O—=—l109 | |
} ;
{ :'»,
508744 {
O T o BN
ol PR E
169
563/32 |
i i
508765 Y
o © e SRR -3 2
o2 Gzip
Cpormmmment 7016
< 62/5 o o
§,_ - wel }
$05 /20 !
D13 O («T*:....u..m EIR3+
R
sbafa } i
$06 /45 ¢
D74 o E%T? o 3IN4 4
T o282
$08/3% ]
[ IS——
ef)f{j ";,3 Mf)
a "5;, T LiK 34
Y pren e
Ot 7005
508 /50 ;
508724 i
O sy O3 H 1A
HI
sz
$08/66 yids
e AVAVAY S
Dis
G
06 /54
S08/17 fla
- Vv
DI7
O
S zaels
S08 /21 Yl
; pIg ;
C t
$03/9
508 /67 Yia

o $08/16
LAUGT o
BADI+ .02 / D8A
PHAGZ~ ~—hid
508/4
PHC+ 508765
6o 05¢
76 | e
508j53
S
puT4 . oagw
3 -~
+3s 087
f 70 O
508/6
CouToss S08/46
PHEO® |2 | D8NO
788 foe 0
508434
PL 4 s0gj42
ALt e—T
6 oelh
T08 fremmmmmmiemsmn
508/30
. $08/13
BOUTOC + o
G20
{ OaSOﬁ
703 e
508/
BOUTO S08/38
LR e NV
e d
g 08001
502/ 24
$08/763
BOUT 0Z+4 o0
‘ 3. 08002
103 G
S08/5¢
S08/14
i
wh .oagez
$03/2
. $08/39
BOUTO4+ ST —————0
5 08D04
108 O
508727
$03 /64
EQuTO5+ ) 'mmcs
[ 5L
08 te)
508/52
6800 g50p/43
GlA+ "
08¢
58 +
680.0, $G8/31
S 08/t
o 08/08
G&HO
308/56

[PURRIVE, Faw—




$09/47
/ DABY~ 509/16
P pois SN/
G 703 L PHAG2= 71 702
$09/35 =
f $09 /4
T oS 509/65
S99 [ oo vRnes !
12z e !..,,ima..@.. PHINT 09+ PHC 4 R O
098 e “7‘& 09¢
PR S 13 R )
$09/10 f; : R 506/53
509719 :
e . s09/18
$sp16 "“'““""“cf —— BINO# PHT+ e 555 _..,...,._E;?g
Pokg
%09!?0--»._ _j g 1H8 o
. ] 50976
509 /44 { S 09746
e S e, DN seuTéet SRR
05011 EE T PHNO 620
Qe 709} e Ry 0989
$09/32 ! ‘ y
i 5 509734
$09 /65 , 5 09/42
O R CI I i e [ 1Tl ™
—i1s| | 4
S09/57 | ) 5 09/30
$08/20 i S
09013 """‘"“27‘?7%?”5“434’ BOUTOOt e kil
P Y 5 it
i j S 091
50945 { S 09738
MM,. - W;méﬁiﬂ4+ 50UTOL+ . {
539/35 K *
; y‘ 500/26
$09/70 b 5 09/63
v»:““é C}.-—-u-;, {;;?' §w§m35?\.;"s 30UT32 "‘ s Gga ““""“"‘""""""e
300 0% B
odido) 23] 09002
S 09753 x f ‘ 50950
509/24 § i
A ) 5 . 3
‘ O e . GG LA BOUTOS 4+ S 09/14
0oHI b 0
09003
. 740 5
0 qu‘”za‘"‘-“——w 6V6—3 é <3
S09 /66 ML 529!.29
. 0““-—"‘\/\/‘@ ~ BOUTO44 e .........if_fé
i 5
! N 093%4
869754 509727

2h4n
$05/64

SO 1T
: BOUTOS S aems
09017 . 6p 09005
509752

509/ ‘
Sl .
09421 630 ¢ 0943
R AVAVAVE GlA+ e\ \/\ by
09018
i 096
O”""mmﬁ-—i 3
$09/9 . CB+ _
QWV\M . 50976
: 2 ls8
faNy i :
- 1 OSHD
i, ‘
509755 ._.;;_;o »
& Al St 506 /58
30%/72 A A ?
OSF §
&
50%/40
, WCCOo! /5!
T % ;-;'w ¥ e R s R




