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APPENDIX B

TIMING SEQUENCES

1. GENERAL

~ Appendix B lists the exact operational sequences which are performed in
the execution of the instructions, The ferwat relates the discrete operations
of each sequence in such manner that the time of occurrence of each operation
is clearly delineated. Two distinct sets of sequences are presented: Command
Timing Sequences and Subcommand Timing Dequences, ‘

2 COMMAND TIMING SEQUENCES

The Command Timing Sequences concern those signals, called “"commands”,
which are generated within the Command Timing Cireuits (CTU) as a result of
combining. translated Operation Codes with timing signals (MAIN PULSES or MP’s)
generated by the Main Pulse Distributor, The resultant covwmands effect the
principal steps in the execution of the instructions with regard to time, and,
in asddition, initiate necessary subsequences which are governed by subcommands,

The Command Timing sequences are arranged ip & numerical order according
to ithe octal values of the Operation Codes, A sheet listing the so-called
"Instruction Reference Commands” precedes the first program instruction (Trans-
mit Positive), The Instruction Reference Commands conclude the non-repeated
execution of each instruction and are generated by MP6 and MPT; since the major-
ity of the instructions are so terminated, the redundancy of goncluding each
instruction sheet with these commands is avoided,

The format employed for each instruction sheet contains the title of the
instruction followed by ils abbreviation, the octal operation code, a descrip-
tion of the function performed, and a tabular list of the commands, The tables
have four columns, the contents of which are sxplained below:

3. MR, . Tnis column lists the MAIN PULSES used in the generation of the
commands, All commands listed between horizontal lines are generated simultan-
eously by the MP in this column with the exception of indented commands which
will be explained in subparagraph b, below,

b, COMMAND, - This column lists the commands generated by the MP°s, Lach
comnand produced directly by a MAIN PULSE is set to the left. Many commands,
however, automatically and simultaneously produce ¢ne or more subservient
commands; such subservient commands are indented and immediately follow the
MP-produced command with which they are associated,

¢, SOURCE, - The SOURCE column contains abbreviations which refer 1o the
block diagrams in Volume 7 concerning the Command Timing Circuits, These block
diagrams are subdivided into lesser portions each associated with a particular
portion of the Control Section, For instance, the abbreviation "CIC-5CC” refers
to the Storage Class Control portion of the Command Timing Circuits diagram
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which $ﬁaws ézagrammazscaiiy the éeﬁeiapmeat af the particular gommand by com-

ﬁiazng the iramslazeé ﬁgerst;an Code with a MAIN PULSE,

- dim ﬁ&&ilﬁ&?l@ﬁ - The 3&5? ﬂelﬁ@n shows the circuit to which the command
is divected, In some cas&s the desired result is effected directly by the
_ In other cases, the command initiates a guhs&queﬂsﬁ which is con-
trolled by subcommands in the circuit referred to zn the DEST, Column; these
_5nbsﬁqaenﬁe$ are listed in Yaﬁie B-1,

3, %%Gﬁ%é&éi} m&zm{; éﬁQﬁﬁ?ﬁﬁEE

ﬁany nf tﬁe ﬁammande from Eiﬁ lniiiaze subsequences that are csntrelied

L by subna&&gﬁéa During the time interval occupied by major portion of the

subsequence, the Main Pulse Distributor is stopped. The stopping of MPD is

: eff%ﬁi%é by a vafiéiy af signﬁés‘ thﬁsé are:

8, ,$é£? EﬁfEQXQL Ei?ﬁﬁ%ﬁﬁ&
b, WAITBSC
oo, WAIT MT ﬁﬁﬁﬁ -
d, WAIT MT WRITE
e 5TO0P. . . '
£, TIEST hﬁﬁ%%ﬁ? £1§ canguﬂcliﬂn with an E%T&QN&& LQC&Q%T ENABLE)

;ﬁéi ‘the aanaiasiaﬁ ef the sa&geaapnze {or in snmﬁ cases, before the conclusion

of the gabxaquﬁa{ﬁ§ a RESUME signal is sent to the Pu}se D1szrzbuter Control
{Fﬁi} %hzﬂh aliaws the next MP ta be kﬁﬁmﬁﬂ ‘ ,

r%? &ah%%qaﬂnﬂ%s are timed by ﬁﬁﬁ?ﬁﬂ&Lﬁﬁ CLQQK ?%Lﬁﬁﬁ or pulses from CPD
or EPD rather than %y MAIN PULSES within CTC as is the case in the main in-
struction sequences, Two of the Subcommand Timing Sequences are not initiated
by CTC Commands; zhese are: the MDAC Locating Sequence and the ESAC Regenera-

tion Sequence, These subs&qu&ncﬁs are repeated continuously until a storage

reference to MD or hﬁ tﬁmyararxiy 1ﬁ%ﬁrrapts tha r&pstitigﬁ of the carrespandm

- dng sabsegaesce

The Suheamwaaé ?xming Seqmﬁnaes tﬁgﬁiher with their respautxve 1n111321n§
commands are shown in tabular form in Table B-l1, Not included in Table B-l is
the Subcommand Timigg Sequence for Unassigned Aédresses but is included in the
SCC subsequences. The computer will be stopped if a storage ref&rence Lo an

' ﬁﬁ%ﬁsigﬁﬁd addrﬁss is xnﬂ}nd@d in an znsirmctiea

’ ;, gﬁ%&w&a&g&%mmvﬁﬁ&mmmf f~: ff{:fjkgﬁiaflé}  - i e o B2
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TIMING SEQUENCES

WHER THE FOLLOWING COMMANDS
APPEAR 18 COMMMID TIMING SEQUEHCES,

ERA 1103

CTABLE Bs1,
COMMANDS WHITH PRODUCE SUB-COMMAND TIMING Qtﬁﬁﬁﬁfﬁ* US?Q INEXECUTING

APPENDIX B

INSTRUCT | ONS

THEY PRODUCE THESE
SUB-COMMAND TIMING SEQUENCES

;,; HEIREERING g@simﬂ /‘f'ssamfis o

HP COMMARD SOURCE | BEST.
N : -»~ MDAC READ SEQUENCE
initiate Read cre-sec | see eSS0 PAITIATE | oals ESAC READ SEQUERCE
: REAY SEWMERLEL L a*ARAC READ A or {0 SEQUENCE
{sAR} 4 X
; : ; e MDAC WRITE {0-35) SEQUENCE
{mitiste write (0-35) cTe-sce | osee ﬂ;;fygg éﬁﬁg‘ ng:nS&ﬁ WRITE ngﬁ; SEQUERCE
{ L : JARAC WRITE & or O SEGUDHCES
{sar)-4 PN
) MDAC WRITE [0~14) SEQUENCE
initiste Write {0-1a) cie-scc | osce S VTS ce { T
, ~ ESAC WRITE {0-1%) SEQUENCE
{sar)--4
nitinte el TS AL G Sams as for {0-14) sxcept thal
3,:&& mir véi ite {1526} ED ’x e fﬁ:u ‘§€C : R 0 {152 *Ugﬁfe }mv{)}w«}f}
initiste Read iuT CTC-MT HT > T REAGING SLQUERCE
initiste Write ju CTL-#T MY TING SEQUERCE y
initiate Advance jMT CTO~MT MT ol MT POSITIONING [ADVANCE) 55@&;%
Initiate Back iMT CTO-HT ML e M7 POSITIONING {BACK) SEQUEKCE
tniyiate Print CYC-0uT TR STYPEWRITER SEQUEBCE
initi igh Speed Punch CTC-OUT HER e HIGH SPEED PUNCH SEQUERCE
,,,,, A8 /ADD.X T 4 Y
N 5&2 } SUBTRACT X FRO® A ;
Spl WL ) SPLIT ADD X TQ & e AE NPT
%?3 ASC bee ASC \ SPLIT SUBTRACT X FROM A } SEQUENCE
Sub E SUBTRACT 1 FROM A i
IR L ISITIATE LOGICAL J
fnd - " CLEHrT A semae
SKC e ASC/SKC gﬂ,g: ?5 SEQUERCE
TiAitlale Sgale Facter iy 1T [SCALE FACTOR
ASD b ASC/3KC ﬁ%m pLY SEQUERCE
LOIvIDE
, , RSC. b RSC O IRITIATE BEPEAT SEQUERDE
tnitiste £nd Test ; £TC-RIC 75 REC CHD TEST 140 JuMP) SEQUENCE
??;iiﬁff@?’ ;ﬁ;’;i”‘” }s:?ca-%esc RSC (e RSC END TEST (WITH JUMP) SEQUENCE
*There are several lypes @f thase sequences. The particuiar ARAL READ or WHITE SEQUEARCE
that is ewiuied depsnds On the sﬁ%t*&st;ﬂﬂ h@trg executed; the pars icular T¥?£gﬁ1’¥ﬁ
SEQUENCE tThat i te carried oyl depends on whato s Transmitted to TWR from X.
B2
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'LOCATION OF TABLES

COMMAND TIMING SEQUENCES |  Pages

Loading Instructions . o ¢ « 5 4 4 o ¢ 4 s s 2 s o o » 5 B-5 te B-8
Instruction Feference Commands . . . « o o o & o v w o & B-9
Program Instruclions . . + o o ¢ v u v w v o v s nis o s B=10 10 B-6]

~ SUB-COMMAND TIMING STQUENCES

BOC "o n v s W e e e e e e e Y e 6 TB62 te Bebh

MDAC & ¢ o v v v v o s v e o s e s e e e s e e e e e Babh to B-TO

{igi"%s{:ﬁgﬁlw»t*‘cﬁw‘gnﬁrmko‘é&tsa‘gaﬂﬁaﬂ;»kgu?itgg»?ﬁ

ABAC o 0 s & e e, “,‘o‘ o e et e e e e e s BLTH to .81

MT. hs e s v s sin e s s v s s s aaiee e v s e s CRB2 1o B-04

TYpewriter ¢ - + o o o 0 & 4 v s 2 0 4 0 s s e s s e« s BaB5 1o B9

High-Speed Punch . « « ¢ ¢ ¢ o 0 o 0w o s o 4 4 ¢ o s o o B-90

ASC and ASC/SKC  + o 4+ s 4 v o s 0 b oo v s s o o s o 591 tp B-l02
BEC v o s o v v s v 0 v 0 0 v s s e s s w e e s e s D203 1o B-106
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712

e

ﬁ%%@%m&%@@%&%;égﬁﬁﬁmg‘;' o 1  iy L | SR B4

£ neiweering ATISUARCH A7 S500IATES ¢



7169

i

st

TIMING SHEOUENCES ERA 1103 -
COMMAND TIHMING

Loading :
Imstruction: = ASSEMBLE DATA (00, 02, er 04)

order stages of the Q~Register clear for receiving the next six bits of

information frem the PT reader. Remove the Ioading instruction from MCR:

-

APPENDIX 3

CPERATION CODE:

GO
L4

4

Left circular shift (Q) by six places, thus leaving the six lower

then wait for the next feed pulse,

 SOURCE

COMMAND BEST,
Feed :
Pulse | Start Controlled Cleck Pulses Input CRE
Lop Shife 40) Left 1 CTC-AR 0
P | Snift (Q) Left 1 CTC-AR 0
;.é?? fi&ifz ) Left 1 CTC-Al U
Lop Shift () Left 1 CTC- AR £
Lop 5§§f£,§§}’Lﬁ§€ki CTC-AR 0
Lop Shify Q) Left 1 {TO~-AR 0
LE & St MPD 1o ] BPD g
P fw Clear PCH CTE-PCR PCR
P é Wait Operation Step {Stop Contrelled Clock Pulses) MPD CRC
.
’ fﬁé*ﬁmgwx@@i@w Ghviesad : 8.5
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. COMMAND TIMING G |

eading 0 o0 o md ~ OPERATION CODE: 01
Instruction:  ENTER DATA (&1} ‘ o :

Enter ihe Wﬂré that has beﬁn assembieé in the O-Register at the
kaﬁﬁfegs‘;nézaateé by PAK, ?k@ﬁ wait far the next feed pulse,

o comaND . SOURCE  DEST,
| Feed ey L A : ;
Pulse| Start Controlled Clock Pulses o - Input CRC
MP 1 | Set SAR to 0 Address L CTC-SAR | SAR
Initiate Read ’ e CTC-SCC SCC
Clear x 3 . | CTC-AR X
| Hai i iﬁgﬁrﬁai R@ier@ﬁfé | s e ‘ CTC~PRC PDC
w2 | Clearg L e CTC-AR 0
. el : e ;
i
IMP 5 | Transmit PAK to SAR o CTC-PAK PAK
Advance PAK - s CTC-PAK | PAK
Initiate Write (0-39) (see note) CTC-5CC SCC
6| SetMDtol - MPD MPD
MP 6| ClearPeR .~ = o CTC-PCR | PCR
MP 6 | Wait Operation Step (Siop Controlled Clock Pulses) | WPD CRC
Note: kﬁe~§aiifﬁs generated with the INITIATE WRITE command, Thus, assemble
~data operations may coniinue during the sterage reference,
e

~.i§’f£ﬂ$»§g’:§’#§?§ ﬁgfww@ e i . S
Jfafzxiﬁﬂéﬁb;é?’ aaﬁzagﬂfz o
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TIMING SEQUENCES ERA 1103
COMMAND TIMING ‘

Lﬁﬁﬁiﬁgk
Instruction: INSERT ADDRESS {03

Set PAY fo the address which bas been assembled in the O-Register,

Then wait for the next feed pulse,

COMMAND

APPENDIX B

OPERATION CODE:

SOURCE

03

Feed

Pulse

Start Controlled Clock Pulses

Input

Set SAR to O Address
initiate Hend
Clear X

Uaiy Internal Reference

CTC- 500

CTO~ANR

- CTO-PRC

S0

Mc

P2

Clear Q'@

Transmit (X to POR {Initiate ¢ us delay)

CTC~-AR

CTC-AR

X/ CRC

3

Trapsmit VAK to BAHR

Clear PAK

CTC-POR

CTC~PAK

Transmit S5AR to PAK

CTC~SAR

s we we see

Set BPD 1o 1
Clear PCH

¥ait Operation Step (Step Controlled Clock Pulses)

MPD

(IO~

3

CR

MPD

4

Fhorsnsinaytesrn Bhgssset

L
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 COMMAND TIMING

, Laaﬁxﬁg ’
- Iﬁstruﬁtlﬁﬁ*

in the (=Register,
counter and a&&tiﬁae 1

CﬂEQK ﬁ§§§E$S {Qﬁ}

ﬂa&gawe t%ﬁ aééreﬁs E ?Aﬁg
1f i‘ﬁ?tWﬁ aﬁﬁr@ssss are the same,

. mm& ‘

APPENDIX B

OPERATION CODE:

SOURCE

03

tﬁ the aééress w%;ah has been assembled

advance the load check

. ;. If the two addresses d;ffﬂr generate a Fault
- %tég at ﬁke bﬁgiﬁﬁiﬂg g£ th ;Q@xt aaseﬁbia éata iaaézxg &gﬁration

DEST

#»

. ven
- ‘?ﬁ§$ﬁ

_ Start ﬂaﬁirgiieé Qiﬁak ?&i&ﬁs .f”k"z
~1j{_$&£ 3A& za Q Aﬁéress ’

1 Input

CRC

?ﬁztiate Heaé .

ﬁiea: X

Waxt i&tﬁraai ﬁ%ference  : 

CTC-SAR
| CTC-SCC
 CTC-AR

- CTC-PDC

SAR

, sgiﬁﬁ*{éﬁ = *?

~CTC-AR

CTC-AR

X/CEC

P g fi'Traugmzt ”ﬁ% 2§ Sﬁﬁ

 ?ran5mi§ {i} to ?CQ a ﬁi?é%i%kﬁi&S dﬂlayitg

 CTC-PCR

- CTC-PAK

VAK

PAK/Fault

 >Lam§}@m&ni Fﬁﬁ,» bat Lwaﬁ Fﬁﬁgk FF

 Tra§smzt SAR to ?&K

CTC~8AR

SAR

bt

! {?raﬁﬁﬁit ?ﬁﬁ %ﬁ SAEB

éévaﬁeﬁ ?AK

7 -:s‘xf PAK £ a{}ﬁf}& .

1f pAK = :zz:z@e(}

; :'»w«:m

*er) é“u - {Lﬁﬁé Lkﬁek FF 

~ PAK End Carry

r@maxgs wez} o

cmarmmx FE.

ﬁév &@aé Ck ﬁﬁuﬁter

CTC-PAK

CTC~PAK

! pak
Fault

Fault

PAK

PAK

Fanlt ™
Fault

s¢ Pan

e

aezm} m 3  Set WD to 1
0 ‘\{:}.ear PCR.

%aii ﬁpératiﬁﬁ @tég

Wait &peza%zaa Step

5
e

| cre-per

HPD
PCR

CRC

— Ay

‘ ﬁaxz aga@wbiﬁ data gperﬁtzaﬂ o

Tﬁat Lsad Faalt

, ?'*\% *\w {sentingﬁ
Set Lﬁaﬁ Faul%t??

 through
ag&r&ﬁzanB

MPD

Fault

Fault

Fault

%ﬁﬁgzzz;a

B-1)
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COMMAND TIMING

ustruction Beference Commands

The non~repeated execution of every program instructien is cencluded
as MPD advances through MP 6 and MP 7. Commands issued on these WP's extract
the mext imstruction from storage and prepare the computer for the execution,
These Instruction Reference Commands are not listed under the separate in-
struction headings, but they are wnderstood to conclude each nen-repeated
execution of every program instruction, The foregoing does not apply to the
Repeat (RPjnw) instruction which is concluded differently,

COMMAND SOURCE DEST,
MP 6 | Clear PCR | | CTC-PCR | PCR
M6 AClear RSC) | CTC-RSC RSC
0P 6 Transmit PAK to SAR , ~ : CTC-PAK | PAK
Advance PAK | ' CTC-PAK | PAK
OP. 6 Iniviate Read : CTC-8¢C | sCC
Clearx | CTC-AR | X
%ai% Internal Reference CTC-pPhC | PDC
wp 7 Clear SAR CTC~ i‘%;ii%aé SAH
w7 Transmit (X) to PCR Unitiate 2 us delay) CTC-Al X/CRC
4
ﬁg@’ﬁ’ﬁﬁgﬁ%’gﬁgffﬁ Ehrireed By

o oy s
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, €%§%§§ﬁs%?f_;fi‘

( Instructiom:  TRANSMIT PQSITi?E:iTPuv},  - OPERATION CODE: 11

Replace (v) with ()

woo cowand . SOURCE  DEST

Clear X e G CTC-AR | X

o3

Transmit UAK to SAR oy g | CTC-PCR | UAK
Initiate Read ‘ o ’ o | cre-see | osee
Clear X i ‘ ‘ ; ~ CTC-AR X

- Wait Internal Referemce | | cre-poc | oeDe

\Tra;zsmit!f&ii to SAR. ; s ~ - CTC-PCR | VAK

1597 |

Initiate Write (0~35) S CTC-SCC | SCe

Wait Internnl R@fsmﬁ% k ' ‘ : CTC-PDC 1 PDC

71200

X

AT

: ﬁgz%wwm'}ﬁ%ﬁﬁm Fheersed ~ - ’ e o !
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5 | | | OPERATION CODE: 17
L : Instruction: TRANSHIT MAGNITUBE (THuv)

Replace (¥) with the absoluie magnitude of (w,

W COMIBAND SGURCE DEST,

Transmit UAK 1o BAR ‘ ‘ {TC-PCE UAK
initiate Read CTC-5CC (SO
figpr X COTC~AR X

Wait Internal Reference : CTC-PRC | PDC

TR R r
If (X is pesitive 1f (X)) is megative

5 - Complement (XD CTC~AR ¥
Transmit VAK to SAR Transmit VAK o SAH CTC-PCHR | VAK
Initiate Write {0-33) initiate Write (O~35) CIC-8CC | 8CC

Wait Internal Eef, Wait Internal Hef, CTC-P0C | PDO

Note: MP 1 provides additional time for MCT to detect the sign of {X)
respond,

o
o
-

ER o resdvaagtorre Fhanered , i , ; ; B-11
' T -5 7 ‘ : : -
éfﬁsaxgigﬁﬁggiigaisafﬁgéfs;zaéxézﬂ4uav e
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COMMAND TIMING o =

OPERATION CODE: 13

S

Instruction:  TRANSMIT NEGATIVE (INuv)

Replace (v) with the complement. of (W

SOURCE CEST,

Clear X . | o CIC-AR | X

)

Transmit UAK to SAR o . CTC~PCR | (A
Initiate Read = CTC-5CC | sCC
ClearsX v L0 0 1 CTC-AR | X

Wait Internal Referemce - | cre-ppe | ppe

5 | Complement 00 - | cTe-ar | x
Transmit VAK to SAR | CTC-PCR.| VAK

Initiate ¥rite (=35 | i €Te-sce | see

Wait internal Referemce : S CIC-PDC | POC

8 ﬁ'g&fﬂﬁm@fﬁm, Flcrnct : e T o - ; 12
gmm e
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TIMING SEQUENCES ERA 1103

COMMAND TIMING

Tnstruction: INTERPRET (IP--)

Let Y represent the address from which CL was obtained.
the right-hand 15 bits of (F1) with the quantity ¥ plus 1.

{Fo) as the next inmstruction,

APPENDIX B

OPERATION CODE: 14

Replace
Then take

P COMMAND SOURCE  DEST.
0 Clear X CTC-AR | X

Transmit PAK to SAR

Advance PAK

1 Traﬁﬁmiz‘ﬁkﬁ 1o X
Set SAR to Iy
Clesr PAK

{Clear RSC)
Initiate Write {(0=-14)

wait Internsl Reference

H
H

CIC-PAK  PAK

cwamyaxi PAK

CIC-SAR| AR
Qﬁb%ﬁé SAR
CTC-PAK|  PAK
CTC-RSC  BSC
CTC-SCC SCC

CIC-PDC  PIC

3

2 Tropsmit PAK 1o SAR

Advance PAK (see note)

oy - e e
vt

CTC-PAK|  PAK

CIC-PAK, PAK

- h o e e

Note: At this point PAK contains 00001 which is Fixed Address F,. The NI
B [=3

will then be taken from Fo.

Fhorsosirsgpicore Whaenscd

g = “
£ HGIHELRING ;éf@;imaxf}{swgemg i
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COMMAND TIMING

~ , E = OPERATION CODE: 15
Instruction: TRANSMIT U-ADDRESS (TUuv) ‘

Replace the 15 bits gf‘{v};kﬁasigaaﬁﬁé by V15 through voo, with the
corresponding bits of (w, leaving the remaining 57 bits of () undisturbhed,

W | . COMMAND S B SOURCE  DEST,

Clear X . ‘ CIC-AR | X
Transmit UAK to SAR ! : CTC-PCR | UAK
 Initiate Read = | | = ' CTC-SCC | soC

Clear X . o | 0 CTC-AR | X

Wait Internal Reference j  o S i?ﬁ»?ﬁﬁ; PDC

“3, Transmit VAK ta,ﬁﬂﬁ G ;: : ; CTC-PCR | VAK
k Initiate Write (15-29) | L | CTG-SCC | osee
?géi'iﬁiﬁrﬁa§~ﬂﬁfﬁrﬁﬁﬁﬂ : : CIC-PDC | PDC

Note: ?ﬁe]ﬁgﬁﬁﬁuiai&r and the (-Register are not acceptable "v” execution
addresses for this instruction,

éww,wwwwwi&wwNMM,;,%%@‘«, i‘

e

i

 ?3”?§§@@55~
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COMMAND TIMTNG

’ OPERATION CODE: 16
Instruction: TRANSMIT V-ADDRESS {TVuv)
Replace the right-hand 15 bits of (v, designated by Vg through vy,

with the corresponding hits of (), leaving the remasining 21 bits of (v}
vndisturbed,

P COMMAND : SOURCE BEST,

£ Clear X CTO-AR X

Transmit UAK te SAR CTO-PLR LAK

Initiate fead ‘ CTC-5CC | s0n
Clear X ’ CTC-AR X

Wait Internal Reference LTC-P0C | opDC

3 Transmit VAY tg SAR CTC-PCH VAK
Initinste Write 40~ 4y ‘ {0 SCC 5CC

Wait leternal Reference CIC-200 ZH

Note: The Accumulater and the O-Register are not acceptable "v" oxecution
addresses for this instruction, -

Ti20%9

i n # o . ‘
Florrredescrsives F L, . : v
4
[ L P
£ BGMLERING FULVEARDE #Y S8y




TIMING SEQUENCES , = ERA 1103 ” ' APPENDIX B
COMMAND TIMING : ‘

o - ‘ : ‘ : ; OPERATION CODE: 17
1ﬂgtfwﬁii9§* ?XTER%&% Fﬁ%??;%@ {h? v) ~

e Select a a@iz @f tﬁ?&?ﬁ&i equzgww%t and g&rfarm the iﬁniizsﬁ
éeszgﬂatﬁé by {y ). ,

W . cwmw . SOURCE  DEST,

o Clear X 7‘  - | : . o i CTC-AR | X
| Transmit vak zé;saﬁ; - . | cre-pen | vak

‘igéﬁiazé Read v‘;,  . L L CTC-SCC | $0c
. Clear X L e G LR OTCAR X

%ﬁﬁai:@,élmérméfﬁef{z%m{a‘ : e o CTO-P0C | PO

ey

Test Input-Output Lockouts = WD DG

3 | Tremsmit (X) to 108 (Set Select F.F) CTC-10 | TOB

Initiate Lockeut 108 lirite | CIC-10 | PDC

PX Ti009

woreiveeyiones Blesred S iy 5-16

, g%;katfmx?\mmw f&w S L




TIMING SEOUENCES

&mwmﬁfth;

Tastruction:

Form in A the sum of Dyl cand ﬁ(#),

il

ERA 1103

REPLACE ADD {(iAuy)

COMMAND

APPENDIY 13

OPERATION CODE:

Then replace (1) with (Ap)

SUURCE

21

o Clear X
Initiagte
Transmit
Initiate

3

Wait

Clear

Clear A
UAK to SAR
Head

X

£3

Iy L{Vﬂui Q?L%”Lﬁ&?

CTC~AR
UTC~ARAC
CTC-pCR
CTC-50C
CTC~AR

(*w‘x yal

~POC

Wit 1

ntergal Beferonce

CTC-POC

i Add (X)) 1o {a) CTC-ASC | Asc
Walt Internal Reforence CTC-PDC | pix
oy Transmit VAK to SAR CIC=-POR FAK
Initiate Read CTC-5CC | s

Clear X CIC-AR X
Yait Internal Reference CTC-PDC | PO
i 3 Add (X} to (A) CTC-ASC | AS¢

4 Clear X

1y

5 Transmit
Trapsmit

Initiate

PY Tiueg

¥ait

Ap) 10 X
UAK 1o S4R
Urite {(-35)

Taternal Reference

CTC-AR
CTC-pPon

CTC-58CC

CTC-PDC

ﬁﬁ%wmwymgﬁw@# Flaroast

f"’

&,.iuﬁiiﬁiﬁﬁjkgiéiéﬁiﬁgﬁ
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TIMING SEQUENCES ‘ ERA 1103 APPENDTX 1
COMBAND T1MTNG .

OPERATION CODE: 23

Instruction: REPLACE SUBTRACT (#Syy)

Form in A Zhﬁvéiffﬂrﬁﬁﬁﬁ Blu) minus D), Then réplace (W) with ap |

W . ComAND ~ SOURCE  pEST

0 Cleat & _ : : L | oCIt-ar | oy
| Initiate {ia‘:ar ﬁ : . S CTC-ARAC] ARAC
»’z‘masma UAK 1o SAR . | | ¢ | CTC-PCR | uaK
}ﬁ‘iﬁiéﬁﬁ Hg ad | s ; : CTC-56¢ | soc
| Clear X : ‘ CTe-aRk | x
wg;z Internal &efwmw e CTC-PRC | ppe
Mwwg Add {AJ to (4} s . - UTC-A8C | ase
%giz<Eﬁte§ﬁai Heference , ’ “ ‘ CTC-PDC | poe
o [ Transmit VAK to SAR | ; CTC-PCR | vak
initiate Read , i | : : | S CTC-SCC | seg
Clear X L ‘ | creean | x
Wait E;ﬁeﬁ&} ﬁﬁf&mﬁw | i?rﬁ*?{}{; POC
3 k Subtract (X from {4 o : | L | CTC-ASC | Asc
Yait Tnternal fiéf&i‘ﬁz“@(&e k - CTe-ppe PDC
4| dearx o | | oerear | x
5 | Tramsmit W) tox G - CIC-AR | &
N | T?anﬁmit UAK to SAQ\ . : “‘; “ CTC-PCR | 1Ak
& Initiate Weite (0-35) o N | ere-see | sce
S | Vait Internal &aﬁ@rﬁﬁée . : o CIC~PDC | PDC

Wﬁmx&gﬁm& §§wﬁgf

s B-18
S g’mmam ;@smw;’/ﬁ SOCUTES
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RA 1103 APPENDIX B

UPEBATION CODE:

-3

Instruction:  CONTROLLED COMPLEMENT  (CC yv)

Heplace (Ap) with (W leaving (&) undisturbed. Then complement
those bits of (Ap) that correspond to oues in (v) . Then replace {w) with

Mp COMMAND - SOURCE DEST

1§ Clear ¥ CTO AW X
Initiate Clear A f{sce note) o LTC-ARACT AnAC
Transmit UAK 1o SAR CTOPOE UAK

Herged ~ CTC-5010 801

i

Initiate

Clear X : CTC-AR X

¥ait Internsl Reference ‘ CTC-PRC | pPoC

i Complement () CTC~AlL ¥

2 Transnit (X') to Ay CTC-AR | A
Transmit VAK to SAR CTC-PCR | VAK
Initiate Read : CTC-5CC | s8¢

Clear X f CTC-AR X

T,

“ait Internal Beference CTC-PhC Poe

3 Complement (30 CTC-AR X

4 Transmit {X') 1o ﬁ‘gg CTC-AR A

Clear X S CTC-AR | ¥

5 Transmit {&&} to X ’ CTC-AR A
Transmit UAK to SAR CTC-PCR UAK
Initiate VWrite {2353 : CTC-8CC SCC

Wait Internal Reference CTO~PDC PDC

Note: The presence of the MCT o7 operation code enable blocks the CLEAR A

signal in ARAC Thus, as a result of the INITIATE CLEAR A command,
only Ap is cleared,

F /7 weanirvayieres Bherreed ‘ : B-19
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PX 71209

TIMING SEQUENCES ' © . ERA 1103 APPENDIX B
COMMAND TIMING | ~

; | ; OPERATION CODE: 31
Tastruetion:  SPLIT POSITIVE ENIRY (SPuk) ‘

Form S{w) in A, Then left circular shift (&) by k;giacesi
(The value of k must not exceed seven bits, i.e., bits Vy
through Vy, must contain zeros),

wooo  comaw  SOUHCE  DEST,
0 Clear X e | CTC-AR | X
Initiate Clear A | o . CTC-ARAC | ARAC
Transmit UAK to SAR - CTe-per | uAK
initiate Read : : - CTC~5CC | sce
Clear X | i ‘ CTC-AR ~ | X
iﬁa‘iz ,§,?§tﬁrﬁa§,' %ngfﬁmzica , ~ . CTC-PDC | PRU
1 : Tzran#mi‘t VAK to SAR o e o CIC-PCR | VAK
. Split Add (X) to () e . | CTC-ASC | ASC
 Wait iﬁgemé}. Reforemce V k CETC-PDC | PDC
5 Initiate Shift (A) - - | | CTC-SKC | SKC
Wait iﬁtérﬁsz‘%efeséﬁﬁek{gae‘amig) CTC-PDC | PDC

Note: Mo wait is generated if "k” is zero,

nﬁfﬁ}%@iﬁg&fﬁw;Efgﬂﬁsﬁxﬁ‘ i s : | Lo L | . BL20
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TIMING SEQUENCES
COMMAND TIMING

ERA 11(

Instruction: SPLIT ADD {SAuk)

APPENDIX

OPERATION CODE:

Add S to (A}, Then left cirenlar shift {(A) by k places,
{The value of k must not exceed seven bits, i,e., bits V7

through Vyy must contain zeros),

WP  COMMAND

ot
fodut

DEST

& Clear X
??aﬁsmié UAK 10 SAR
Initiate Head

Clear X

Wait Internal Helerence

CTC-AR

CTC-POR

CTC-AR

CTO-PDU

PR

rapsmit VAK 1o 5AH
Split Add (X} 1o (A}

Wait Internal RHeference

CTU-PLR
CTC-ASC

LTU-PIC

VAK

ASC

POC

5 initiate Shify (&)

Wait Internal Referosce {see note)d

CTE-SKC

CTO-PRO

SKC

Note:  No wait is generated if "k" is zero,

N
repaiveayfarre Bbeorraf
; o R by

S
& usitiwing ATESIaR0R
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TIMING SEQUENCES oy ERA 1103

COMMAND TIMING

Tnstruction:  SPLIT NEGATIVE ENTRY (SNuk)

Form in A the C@Qpi@@%ﬁt of S{w, Then left ¢
k places, {The value of k must not exceed seven

~ through Vy4 must contain zeros),

APPENDIX B

OPERATION CODE:

3

1zcu}ﬁr shift (A} bf
. blts Ve

fmffgm @Sfﬁﬁﬂ%ﬁ‘ﬂf S v

WP L  €$%§§%§ ‘\ SOURCE  DEST,
f Ciﬁaf X L CTC-aR X
Initiate clear & CTC-ARAC | ARAC
;TygaSmiz UAK to SAR ﬁﬁﬂw?ﬁﬁ UAK
 Initiste Read CTC-SCC | SCC
Clear % CTC-AR X
Hady gﬁtﬁ?ﬁéi\ﬁﬁfﬁfﬁﬁéﬁl CTC-PRC 1 PDC
1 Transmit VAK to SAR CIC~-PCR | VAK
Split Subtract (0 from CTC-ASC | ASC
Wait iﬁt@?ﬁﬁi §efﬁ&935& CTC-PDC | POC
5 Iui%iate Shift (A) CTC-SKC | SKC
Wait Internal i@f;T@ﬁﬁe {see note) CTC-PDC | POC
~§9tﬁ: %alwaiﬁ is~ga§ﬁratﬁé if ”Ré is zere.
Qﬁﬁpymum@gwmnﬁ 5%%%&&? B2




PX 71209

*

TIMING SEQUENCES » Ei
COMMAND TTMING

1103 APPENDIX B

£

]

gt
i

| OPERATION CODE: 3
Instruction: SPLIT SUDTRACT {S5uk) |

Subtract S{w from {A), Then left circular shift (A) by k places.

{(The value of k must not exceed seven bits, i,e., bits V7 through V)4
wust contain feros),

HP COMMAND ‘ SOURCE DIST,

0 | Clear X ; CTC-AR | X

\ CTC-PCR | UAK

Transmii UAK to SAK
Initiate Read ' ‘ CTC-SCE | S6C

Clear X CTC~AR 1 X

r

Wait Internal Reference , CTC-PUC | PDC

I | Transmii VAK to SAR , CTC-PCR | VAK
Split Subtract (0 from () v CTC-ASC | ASC

Wait Eﬁté?ﬁaikﬁﬁfﬁrﬂﬁﬁﬁ ; \ CILC-PDC | PDOC

o Initiate Shift {A) ; ’ CTC~-SKC | SKC

Wait Interanal Reference {see note) CTC-PDC | PO

Note: DNo wait is gemerated if "k" is zero,

vy iesv. Bhaaread B-23
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TIMING S%ﬁlé}i?fiﬁﬁ%ﬁ ERA 1103 - : APPENDIX B
COMMAND TIMING :

Lod
Lh

OPERATION C0DE: 3
Testruction: ADD AND TRANSMIT (ATuv)

Add D(w to (A), Then replace (v) with (Ag),

p COMMAND : SOURCE DEST,

4 Clear X ‘ ‘ CTC-AR X

‘Tfﬁﬂﬁméi UAK 1o SAE ~ CTe-PCR | UAK

Initiate Read s CTC~5CC 1 s8CC
Clear X ‘ CTC-AR | X
Wait Internal Refercuce : CIC-PBC | PDC

i Add (X} 1o (A) ' CTC-ASC | ASC

Wait Internal Reference CTC-PDC | PBC
pa Clear X CTC-AR X
5 Transmit {éﬁ} 1o X - CTO-AR A

Transmit VAK 1o SAR CTC-PCR | VAEK
Initinte Write ((-33) CTC-5CC | SCC

fait dnternal Heference CTC-PDC POC

Seaed

PX 7120

-

7 Wﬂaﬁﬁxy&’wﬂ Floarset 5.24
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TIMING SEQUENCES . ERA 103 . APPENDIX B

COMMAND TIMING

Y

| OPERATTON CODE: 36
~ Imstruction: SUBTRACT AND TRANSMIT (STuv)

- Subtract D{wW from (A}, Then replace {v) with (Ap) .

P ) . COMMAND SOURCE

0 | Clear X o CTC-AR
Transmit UAK to SAR . ~ CTC-PCR
Initiate Read | » CTC-5CC
© L Cledr el CTC-AR

Wait Intermal Reference = : CTC-PDC

i Subtract (X from (A) s ; CTC-ASC

Wait Internal Peference ' - CTC-PDC

2 | Clearx = | ; | CTC-AR

5 | Transmit @Ap) to X : , CTC~AR
Tl‘&ﬁ!:&miiyﬁﬁ Lo BAR k : “ ‘ CTiw-POR

Initiate Write (0~35 L ‘ CTC-SCC

Wait Intermal Referemce e CTC-PDC

VAK
500

PDC

k@&ﬁf{w@vﬂwg; Fcwrnet

; g ?sfam%imggsmmﬁfasamm ‘




PX 71208

TIMING SEQUENCES ' EHA RIUS : APFPLNUIX B
CORBAND TIHING

OPEBATION CODE: 37
Instruction: RETURN JUMP (RJuv)

Let y represent the address from which CI was obtained, Replace the
right-hand 15 bits of (w) with the quantity v plus 1., Then take {v) as NI,

M COMMAND SOURCE DEST,

G Clear K . CTC-AR | X
Transmit PAK to Sal CTC-PAK | PAK
Advance PAK | CTC-PAK | PAK
1 Transmit SAR to X | CTC-SAR | sAR
Ulear SAR CTC-SAR | SAR
3 | Tromsmit VAK to SAR | 1 creepor| vak |
Clear PAK - : CTC-PAK | PAK
{Clear HSC) ‘ ‘ CTC-RSC | RSC
4 Tranzmit SAR to PAK . CTC~-SAR | SAR
Clear SAR I CTC-SAIL | SAR
5 Transmit UAK to SAR R CTC-PCH | UAK
Clmitiate Write (0-14) , CTC-5CC | SCC
¥ait Internal Reference L CTC-PRC L PRC
Note: MP 2 used for delay only
ﬁﬁ&&w&&w@?@wﬁ §%§¢mﬁf B-26
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TIMING SEQUENCES . ERA 1103 | APPENDIX B
COMMAND TIMING .

‘ ~ : ; ' OPERATION CODE: 41
Instruction:  INDEX JUMP (1Juv) ; , B

 Form in A the difference D{u) minus I, Then if Ay continue the
present sequence of 1&3£T§P¥13ﬁ%§ if Aﬁl =0, replace {a} w;th (A,) snd take

{v) as NI,
o . e | SOURCE  DEST,
6 | Clearx o . | CIC-AR | X
. initiate Clear A e ; ' CTC-ARAC| ARAC
| Transmit UAK to SAR ‘ | CTC-PCR | UAK
| Tnitiate Read - f ! CTC-5CC | sce
 Clear X | | o CCTC-AR | X
; Wait Internal Qﬁﬁgrﬁﬁsﬁ ‘ ; CTC-PDC | PDC
1| Add 0 1o @) o ' | cre-asc | asc
Walt inte?ﬁﬂi/ﬁﬁfa?ﬁﬁﬁﬁ‘ ; : , CTC-PDC | PDC
¢ | Transmit VAK to SAR . CTC-PCR | VAK
| ﬁﬁﬂira?% I from A | CTC-ASC | ASC
Wait Internal Hﬁfﬁr@ﬁaé : | : CTC~PDC | PDC
If (A) is positive | If (A) is negative
3 | Clear PAK ' L CTC-PAK | PAK.
’ | iﬁi&ar RSC) o = L CTC-RSC | RSC
4  ?raasmizksga to PAK i CTC-SAR | sAR
| kﬁieagyﬁﬁﬁ o k . Clear SAR | CTC~SAR | SAR
k'{iear X fk  e   "‘ ~ Ciﬁa? X | kk’, - (TC-AR X
15 Transmit (A)) to X “k;”, Transmit (Ap) to X CTC-AR A
! Transmit UAK to SAR . P e CTC-PCR | UAK
| Initiate @riie,{@msgi L - S cTC-scc | sec
é&ii Xﬁterna} Ref, 7: ~ ‘*;*;* b k ks  CTC-PDC | PDC

ﬁaﬁd’ﬁﬁﬁs@"ﬂﬁﬁ ﬁﬁfwx&'

f gssmma ED ESLARCH ;flsaafmsag




TIMIN

Instruction:

T G SEOUENCES
COMMAND TIWING

A

ERA 1103

OPERATION CODE:

THRESHOLD JUMP (TJuv), not repeated

Subtract (W) from {(A), If
instruction; if Ayy is then 0, co
Then, in either case, restore (A} to its initial state,

A

APPENDIX B

‘is then 1, take (v) as the next
inue the present sequence of imstructions,

42

Mp COMMAND SOURCE BEST,
0 Clear X CTC-AR | X
Transmit UAK to SAR CIC~PUR | GAK
Initiate Read ’ CTC-SCC | SCC
Clear X CTC~AR X
Wait Interpsl Reference CIC-PDC | POC
1 Subtract () from (4D CTC~-ASC | ASC
Wait lsternal Heference CTC-PDC | PO
9 - e =
1£ (A} is positive 1f {A) is negative
3 Complement (X, Couplement (XD CTC-AR X
- - Clear PAK CIC-PAK | PAK
- e Transmit VAK 1o 5AH CTC-PCR VAK
5 - Transmit SAR 1o PAK CTC-SAR | SAR
o Clear SAR CITC~-SAR | SAR
Add 0 1o (A) Add (0 to (A) CTC-ASC | ASC
¥ait Internal Ref, Wait iﬁiﬁ;ﬁal Ref, CTC-PDC 1 PDC
Note: MP 2 provides additional time for MCT ié detect the sign of (A) and
respond,
ﬁ@%ﬁw@é@@%%ﬁwi T B~28

gﬁ?%sixfixgﬁc
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PX 71209

TIMING SEQUENCES
COMMAND TIMING

Instructiom

 Subtract (W from (A}, If A

THRESHOLD JUMP (TJuv),

FRA 1103

APPENDIX B

OPERATION CODE: 42

repeated

is then 1, repiace Q) with jo-r

and take (v} as the next ins iruaiiaa st Awl is then 0, continue with the

present sequence of imsiructions,
its 1&3%131 state {see ﬂaﬁe i)

Then, in either case, restore (A) to

w o o omaw

termxnai;@ﬁ}

SOURCE ~ DEST,

o | clear x CTC-AR | X
il Transmit UAK to SAR CTC-PCR | UAK
Initiate Read CTC-SCC | SCC

. crearx CTC-AR | X
Wait Tnternal Referénce : CTC-PDC | PDC
i Subtract §X}~frﬁm iﬁ} 2 CTC-ASC | ASC
Wait Enﬁéréai'ﬁéfﬁrgﬁge CCTC-PDC | PRC

1f (A) is positive k 'kif (A) is ﬂé§ativﬂ ;

5 | Complement (0 ~£§mpiﬁmgﬁ£:{§3 ' CTC-AR | X
i : Complement ?Aﬁ  CTG-PAK | PAK
5 | Add (0 1o W Add (0 to (A) CTC-ASC | ASC
%aig Internal Ref,  Wait E#ze;aél~ﬁqf, CIC-PDC L PO
- Hiﬂiiiate‘éﬁmp Térmiﬁat@ CTC~-RSC | RSC
e Transmit PAK to SAR | CTC-PAK | PAK
Sl (Advance PAK) CTC-PAK | PAK
Sie ﬁ  Clear MCR CIC-PCK | MCR
»?ﬁiiéaté End Test {Ia§t1a£@ Fﬂd ?esz) CTC~RSC | RSC
Advance PAK | _ (ﬁdvaﬁfe BAK) CTC-PAK | PAK

. wﬁii BSC  ﬁf ,;,~";¥‘f'*' Wait RSC {se& jump CTC-PDC

PDC

ﬂ'k ﬁat@:':i fhis lﬁgzrantzaﬁ is greaééed by instruction
L P,

lﬁemyiﬁ&&at of "jn" in

?agaw which leaves the
K for controllinmg the execution of this imstruction,

2, B2 ﬁr&?iﬁﬁﬁ a&ﬂitzena} time for ﬁﬁT to &&ta&& the signof {A} and

 respond,

é%&nwmwmﬁa%nw ﬁ@%ﬁﬁﬁf

f mxiima %ﬁ{iw ;%sammﬁ e
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PX OTie0n

.............

TIMING SEQUENCES

ERA 1103 APPENDIX B
COMMAND TIMING ‘

-

OPERATION CODE: 43
Instruction: EQUALITY JUMP {EJuv), not repeated

Subtract () from (A), If (A} is then zero, take (v) as the mext
instruction; if (A) is then not zero, continue t%a prosent sequence, Then
in either case, restore {A) to its initial state,

P CCOREAND SOURCE DEST,
0 Clear X | CTC-AR X
Transmit UAK 1o SAE ‘ LIC~PCR UAK
Xﬁiiiaté Bead ‘ CTC~-5C0 S0
(lear X LTC-AR b
| Wait Internal Heference CTC-PUC PDC
1 | Subtraet (X from (A) (TC-ASC | ASC
Wait Internal Reference / CTC-PBC P
2 | Complement (X CTC-AR X
Subtract 1 from (A) o CTC-ASC ASC
Wait Internal Referemce CTC-POC POC

18 443 was zero

1¥ (A} was not zero

fy@ma{ma ;%gmﬁa;‘?% SOCIATLS 4

3 Transmit VAK to SAR St CTC-PCR | VAK
Clear PAK L CTC-PAK PAK
Add (0 to (A) Add (X) to (A) CTC-ASC | ASC
Wait Internal Hef, Wait Internnl Ref, | (TO-PDC PRC
4 Transmit SAR to PAK a5 U (TC-SAR | SAR
Clear SAR ke CTC-SAR | SAR

Set X to 1 Set X to 1 CTC-AR X
5 | Add (0 to ) Add (0 to (A) CTC-ASC | ASC
Wait Internal Ref, Wait Internal Ref, | CTC-PDC | PDC

ﬁ@wf&mwgfwm Plvvrecd H-30




 TINMING SEQUENCES i . ERA 1103 | | APPENDIX B

‘ ‘ ' e ﬂ?ﬁﬁé?lﬁﬁ CODE; 43
Iﬁazrucaiaﬁ EQUALITY JUMP {EJu%} - repeated ‘

- Subtract (W from ié} 1f (A) is then zero, replace (Q) with ju-r
 and take (v) as the mext zasirnctiga if (A) is then not zero, repeat the
‘ &X?ﬁﬂgzan Tﬁ&ﬁ, ia ﬁ;thez case, restore (A) to its initial state (see note),

. ii . comaM SOURCE ~ DEST.

0 | Clear X o 7> :‘;  e | cTeAR | X
Transmit ﬁAﬁ ts 5&& . . | CTC~-PCR | UAK
| Initiate ﬁ@aﬁ . . - L CTC-SCC | 8CC

. Clearx .. CTC-AR | X
| wﬁit‘iﬁiﬁfﬁai‘ﬁﬁﬁﬁyﬁﬁgé‘ - CTC-PDC | PDO
L ’ﬁaziutmc% (0 fron () o CTC-ASC | ASC
ng§“iﬁt%zﬁai ?tfereﬁaa ' ; - VQTG»?EQ PR

; 2 Complement (X) o Vi . . CTC-AR | X
| Sabtréﬁtkiyf?ﬁﬁi{ﬁ} o 'k; , (TC-ASC | ASC
| Wait laternal Beference . CTC-PDC | PDC
1 oaf §%}‘wa3‘éﬁra A - :if‘{é} was nei zero |
. Complement PAK o e CTC-PAK | PAK
‘,éad{x?@e @ | k k§ﬁ§ix>ag{A3 CTC-ASC | ASC
 , uait iﬁtgrﬁai %ﬁfﬁrﬁﬁcé "ﬁéitiﬁﬁtﬁTﬁﬂi Hef, ’CT€~?B€ ?ﬁg

4 '%eg Xtol | set X to 1 CTC-AR | X
s e | Add (0 to @) | CTC-ASC | ASC
%aié iﬁtﬁfﬁal’ggfﬁrﬁnﬂﬁ  Wait Internal Ref, | CIC-POC | PRC
Initiate Jump Texmiﬁgte - k‘k~ - CIC-RSC | BSC
Transmit PAK o SAR e  CTC-PAK | PAK
z Gavamee A0 Lo CTC-PAK | PAK
=  Clear MCR ;;ai;; ; Pe mm o CTC~PCR | HCR
= ‘{Iﬁit}aiﬁ End Tﬂax}  i Li‘ Imitiate End Test CTC-gse | RSO
 (Advance PﬁﬁB | Advance PAK | CTC-PAK | PAK
. Walt RSC (see jwm = ﬁait:gse | creePpc | opRC

. termiﬁasiaﬁ} ' ‘

%ﬁTE T is 1§st u; zx ﬁ is_preceded b cuction 75jnw whzk leav h k
¥ % ﬁ g n PAK for caa¥r9§§§§§ the az&%uﬁxsn g? z§§29§ﬁfg§u§§?53

ﬁ@&%ﬁmw gforn ﬁﬁ&m&aﬁ “?_]‘ V~g3; - s gy : £
5’ mwm%émw%mzma S o




PY Tiohy

TIMING SEQUENCES ERA 11GD PR
COMMAND TIMING

OPERATION CODE: 44
Instruction: O=JUMP {(QJuv)

If 035 = 1, take {w) as NI; if {E% = 0, take (v).as NI, Then, in
either case, left circular shift ) by 3&&‘913??

P ; CORRAND SOURCE DEST,
E «wwigﬂi}} is positive 18 40) ié negative |
0 {lear X | Ciear X TTC-AR X
Clear PAK : Clear PAK CIC-PAK | PAK
{Clear BSC) (Ciear RECH CTC-RB50 RS0
Transmit VAK to SAR Transmit UAK to SAR | CIC-PCH | VAK/UAK
5 Transmit SAK to PAK | CTC-SAR | SAR
Clear SAR OTC-SAR | SAR
Shift (0) Left 1 | CTC-AR | O
ﬁﬁ‘ f’mwxfggﬁ’ﬂﬁ 132

fmm&ama’ ﬁﬁiiﬁi‘ﬁ ff%ﬁﬁi&” 5
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 TIMING S
COMMAND

Ins trm: ’siaﬁ*

EQUENCES
TIRING :

f the number j is 0, “take {v} as NI,

~ ERA 1103

WANUALLY SELECTIVE JUMP MIjv)

1f j is 1,

APPENDIX B

OPERATION CODE: 45

2, or 3 and the

correspondingly numbered MJ selecting s%iich is set to ”jump . take (v}

~as RI; if this sthch is not set tﬁ “jump“, continue the present sequence.
MP k kCﬁ%§ﬁ§§ SOURCE  DEST,
| For juﬁp\ For no jump
0 | Clear X Cleary CIC-AR | X
Transmit %éxf:g SAR . TzagsgiszAﬁ;zc SAR CTC-PCR | VAK
Clear PAK R e e CIC-PAK | PAK
(Clear RSC) San CTC-RSC | BSC
5 | Transmit SAR to PAX S CTC-SAR | SAR
Clear Sﬁé‘ ﬁiea;'sgﬁ CTC-SAR | SAR
B-33
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PE-T12009

TINING SEQUENCES
COMBAND TIMING

Instruction:

ERA 1103

S16H JUMP (S3uv)

If A7y = 1, take (u) as NI,

If A4y = 0, take (v

COMMAND

APPENDIX &

OPERATION CODE: 46

} as NI,

P SOURCE DEST |
If (A) is §es§§i¥§ If (A} is negative
0 ~Clear X Clear X CTC-AR A
Clear PAK Clear PAK CTC-PAK | PAK
iClear BSC) {Clear RSC) CIC-RSC RS
Transmit VAK 10 SAR Transmit UAK to SAR CTC-PCR | VAK/UAK
5 Transmit SAR to PAK CTC-SAR | SAR
Clear SAR CTC-SAR | SAR
»
: ﬁf@wm;nqtmr | ﬁﬁrfﬁxﬁ B-34
e kf‘iégii;i;ﬁ‘%ﬁf;Eﬁéi&&t?@}%iﬂ??ﬂis e
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TIMING 5&&&?%6%%
COMMAND TIMING

ERA 1103

APPENDIX B

. L OPERATION CODE: 47
o instruction: ZERC JUNP (ZJuw)

I ié}:jﬁknai’xer&‘ take {k) as NI; if (A) is zero, take {v) as NI,
up | - k COMMAND  SOUBCE  DEST,
0 | Clear X | CTC-AR | X

ﬁiéarkyax | CIC-PAK | PAK

(Clear RSC) CTC-PSC | RSC
 Subtract 1 from (4) CTC§AS€r\ ASC
Wait Intérﬁé} Refirenve  CTC-PDC | PDC

1f (A) was zero If (A) was not zem
1 | Transmit VAK to SAR Transmit UAK to SAR CTC-PCR | VAK/UAK|

Set X to 1 Set X to 1 CTC-AR X
2 ’i’zaasgait SAR :t%} PAK CIC-SAR | SAR

Clear SAR | CTC-SAR | SAR

Add () to (A) CTC-ASC | ASC

?Iaxi Internal Qéfﬁranﬁe CTC-PDC | PDC

ﬁv:mxwgmlw %

5}3&&2@%@5&;&%%gﬁv;am i
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CTIMIRG SEQUENCES EBA 1103 , APPENDIX
COMMAND TIMING

5

: , ~ OPERATION CODE: 5]
Instruction: Q-CONTROLLED TRANSMIT (QTuv)
| Form in A the number L(Q) (w), Then replace (v) hy (Ag) .
P COMYAND SOURCE  DEST
i$ Clear X - CTC AR ‘X
Initiate Clear A ‘ CTC-ARAC | ARAC
“Transmit UAK to SAR CTC-PCR | UAK
initiste Read CIC-SCC SCC
Clear X ' CTC-AR | AR
Weil Internul Reference CIC-PBC | poC
1 Transmit £0°) te X° ‘ CIC-AR '’
2 | Split add () to (&) | CTC-ASC | ASC
Wait iﬁternai Reference CIC-PDC pPpC
5 Transmit VAK to SAR CTC-PCR | VAK
Initiate Write (0-33) , sfawssﬁ‘ SCC
Wait Internal Reference ‘ CIC-PDC | POC

Flormrimegtrs Fherrsct

gxmmmgE&aégas%sgnia:ag e Y
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 TIMING SEQUENCES , ERA 1103 ; APPENDIX B
. COMMAND TIMING \ . ~ ,

L | e e OPERATION CODE: 52
- ~ Insiruction: Q-CONTROLLED ADD (QAuv) -

 Add to {A) the number L{Q)(u}, Then replace (v) by (Ap).

W  COMMAND  SOURCE  DEST.

0 Clearx - - . | ercoar | x
“ ‘T;aﬁgmizigﬁg toSAR | GTC-PCR | VAK
lnitiate fead e CTC-SCC | SCC

Clear x - | CTC-AR | X

Wait Internal Reference ; ‘ CTC-PDC | PDC

I | Tramsmit (°) to X* CIC-AR | Q

2 | Split Add (X) to (&) CTC-ASC | ASC

Wait Internal Reference ~ 1 CIC-PDC i PDC

3 i ﬁ‘iﬁ{i?f{kf S L | | c1C-AR X

Transmit (Ag) to X CIC-AR | A

o

Transmit VAK to SAR o CTC-PCR | VAK

Initiate Write (0-35) ‘ , CTC-SCC | SCC

 Wait internal Referemce ‘ CTC-PDC | PDC

e

o
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TIMING SEQUEN
COMMAND TIMIRG

T

£S5 ERA 1103 k APPENDIX P

OPERATION CODE: 53
Instruction: O-CONTROLLED SUBSTITUTE (QSuv)

Form in A the guantity LLQY€u) plus L (0°) (v}  Then replace {v)
with {Ap). 'The effect is to replace selected bits of {v) with the
corresponding bits of {u) in those places corresponding to 1°s in Q,
The final {(v) is the same as the final (Ap).

e ; : COMMANDG | o SUURCE DEST,
0 | Clear X | ’ CTC-AR | X
clnitiate Clear A CTC-ARACT ARAC
Trahsmit UAK to SAR | CTC-PCR | UAK
Initiate Read | | CTC-SCC | SCC
Clear X 10 -AR X
Wait internal R&fe%&nca ' CTC-PDEC PO
i Initiate Logical (see note) CTC-AST | AsC
Extend Arithmetic Sequence CTC-ASC | ASC
Waii 1ﬁ$€?nﬁiV8€f€¥€n€$ : CTC-pPpC |+ PRC
2 Transmit VAK to SAR ~ CTC-PCR | VAK
nitiate Read : CTC-50C 5¢C
Clear X . ; {TC-AR A
Wait Internal Reference CTC-PDC | PDC
3 Initiate Logical {see note) CTC-ASC | ASC |
Extead Arithmetic Sequence CTC-ASC | ASC
Wait Internal Reference CTC-PDC | PDC
5 Transmit (Ap) to X | CTC-AR | A
Transmit VAK 1o SAR , f;'i‘ﬁ»?i?ﬁ’ VAKX
Initiate Write {Gw35§ C o CTCLSCC | SCC
Wait Internal Reference o - CTC-PBC | PDC

Mote: At the conclusion of the first logical operation () is complemented
i@ preparation for the second logical operation, At the conclusion
0% the second logical operation 1Q") is complemented, thus restoring
; (g to its_ipitial value, '
‘,J@g@mgw@fam_ waened ' B34
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PX 71209

I

ffiﬁ“trae%iaxf‘ LEFT SHIFT IN A A (LK)

s

TIMING SEQUENCES o . ERA 1103 ' |  APPENDIX B

COMMAND TIMING

‘Qpﬁﬁﬁ?;&ﬁ CODE: 54

?egi&cé (A) w;t& D(w ., Then l%f% circular shift {A) by k piaenﬁ

Then replace (w) with {Ag} 1f u = a, the first step is omitted, so that

the initial content of 4 is shifted, (The value of k must Aot QX?Qﬁd seven

bits, i, e, bits V- through ?14 must cantazn zeros, if SAR ai ﬁ?ﬁ is to contain

the Grlginai &maddress}

e - ‘k o ; SOURCE  DEST,
k§  Clear X . ~ o | CTC-AR | X
EMﬁmﬁm@rﬁk k | “kwﬁﬁﬁéﬁc
Transmit UAK to SAR ~ | cre-per |vak
Initiate Read . Lo | ; | cre-sce | sce
i  Clear X e | | creear |x
Wait Internal Reference S : CTC-POC | PDC
11 | Transmit VAK to SAR - | CTC-PCR | VAK
‘ Add (%) aa'ig§ k - o k CTC-ASC | Asc
Wait laternal Reference : ' CTC-PBC | PDC
2| Clearx . |  CTC-AR | X
initiate Shift (A) . CTC-SKC | SKC
 ’§aii Internal Reféreﬁﬂé~{s&e note) | : CTC~POC | PDC
5 | Tramsmit A toX . | cear |a
‘%mmn {33@{' to SAR E 7 , | cre-per z:gi{
Initiate Write (0-35) i;f*  L ' | CTC~5CC | siC
| %31§ ngeiﬁai Refﬁrénag"  ‘_ . : | CTC-PDC | PDC

 MNote: No wait is generated if "k” is zero,

%ﬁiﬂﬁﬁﬁ%ﬁﬁ ﬁ%&mﬁ%ﬁ

f xmfﬁmﬁ ,@mﬁw ;‘?‘f smmm e
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TIMING SEQUENCES ERA 1103
CUMMAND TIMING

Instructson: LEFT BHIFT IN @ (LQuk)

Replace (@) with Cu),  Then left circular shift Q) by k places,

OPERATION COBE:

2403

Then replace (u) with (Q). (The value of k must not exceed seven bits,
ie., bits ¥y through V4 must contain zevos,if SAR at MP5 is to comtain

the original w-address),

MP : COMMAND SOURCE ~ DEST,

0 Clear X CTC-AR X
Transmit UAK 1o SAR CIC-PCR | UAK
Initiate Read CTC-8CC | SCC

Clear X CiC-AR X
Wait Internal Reference CTC-PDC | PDC

i Clear ¢ CIC~AR 9]

2 Transmit {X) to 9 CTC-AR X
Ciﬁar X CIC-AR X
Transmit ?AK to S5AR CTC-PCR VAK

3 Complement (X) CIC-AR | X
Initiate Shify Q2 CTC-5KC | SKC

Wait Internal Reference (see note) CTC-PBC | PDEC

5 Transmit (0°) to 2% ﬂTE»A? 0
Transmit UAK 1o HAR CTC-PCR | UAK
Initiate Write (0-33) CTC-SCC | SCC

Wait Internal Reference CIC-PDC | PDC
J
Note: No wait is generated if "k" is zero,
ggf»fmgwffﬁm ‘@%’W’@t B-40
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‘?iﬁiﬁﬂ'SEQ§S§CES- e : | ERA 1!33:; Sy APPENDIX B
COMBAND TIMING i . '

, o UPERATION CODE:  Sb
N [nstruction: MANUALLY SELECTIVE STOP (NS v)
~ If j =0, stop the computer operation and provide suitable indication,
if j is 1, 2, or 3 aud the correspondingly numbered ¥S selecting switch is
~ set to "stop", stop the computer operation and provide suitable indication,
Whether or not a stop cccurs, {v) is NI : :

iy ' |  COMMAND SOURCE  DEST,

D fglearx | CTC-AR X
Clear PAK S : CTC-PAK | PAK
(Clear BSC) o CTC-RSC | RSC

Transmit VAK to SAR o CTC-PCR | VAK

For Stop For no Stop

it

Trﬁﬁggsz SAR to PAK ‘ Transmit SAR to PAK COTCLSAR D RAR
Clear SAR  Clear SAR CTC-SAR | SAR

Stop Clock ol e a0 CTC-Stop Stop

Stop s - Stop | PDC/CRC

Ti2m

il

 Femington Fand . . B-al
o : ,yg;ﬂgiﬁiiﬁiﬂé%Si*ﬁﬁﬁ’ﬁggﬁﬁgg ;’,«; . : : S e .




TIMING SEQUENCES LERA 1103
Cﬁfﬁh ¥2 &"ﬁ.} 3 iﬁt If‘%m

UPERATION

1ﬂatraaiién: FINAL STUUP (FS--)

Stop computer operation and provide suitable indication,

APPENDIX B

cobe: 57

M {vmﬁg\n SOURCE DEST
0 Clear X ' CIC-AR £
Stop Clock Cr op| Stop
Stop Stap POC/CRC

Note: To resume operation following a final 5top, new selections must be made

'fﬂﬁmwwaﬂ%ygﬂwm Fearaed
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PX 71209

e

TIMING SEQUENCES ~ . ERA 1103 _ | APPENDIX B
COMMAND TIMING ~ , | ' :

- : i OPERATION CODE: 6l
- Instruction: PRINT {?R~v}‘

Replace (TWR) thh the right-hand 6 bits of (v). Cause the typewriter
to perform the ageratien c&zr3$panézng to the é»bsz code,

W . ‘ COMMAND 3 SOURCE ~  DEST.
0 f&arx‘;’ , o o lcrc-ar | X
| Transmit VAK to SAR jfk k " : CTC-PCR | VAK
Initiate Raﬁé - . CTC-SCC | SCC
ﬂlear X ; , | CIC-AR X
%s'iafii internal ﬁ@feﬁm’n’m ; k | CIC-POC PDC
1 Test Leckegt | o I‘;‘ “ | ‘ MPD PDC
2 Initiate Print (see note) . CTC-0UT | TWR
Initiate Lockout THC | CTC-ouT | PBC
3 el | B
4 Cieal

Note: Cn the 2%5?1&?5 PRINT command (Xg tﬁréa§h3X5} is transferred to TWR,

Mﬁﬁ%ﬁ&fﬁ@fﬁﬁﬁ .@ﬁmﬁgf . - \ E-13
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TINING SiQiL%LLb EuA 11064
COMMAND TINING

Instruction: PUNCH APUjv)

Replace (HPR) with the right-nand o-bits of {v),
respond to (HPRY. If j = 0, omiil seventh level hole;

seventh level hole,

Cause

APPENDIX B

JPERATION CODE:

63

the punch Lo
if j = 1 dinclude

P | o COMMAND SULECE DEST,
0 Clear A CIC-AR | X
yunsmit VAR 1o SAé CIC-prRr | VAK
initiate Head CTCA800 1 s
Q}éar X CTC-aR kS
%aiikiﬁﬁﬁrﬁa} Reference Cre-rno p pbe
i CTest Lockout MPD PRC
P Initiate ﬁ&ghwﬁpﬁﬁd Punch {see note) Crc-out | HPER
initiate Lockout HPC | {TC-Out PDC
3 v e
4 U D
3 G

Note: On the INITIATE HIGH-SPEED PUNCH command {Xg through X5) and UAKjo

is-transferred to HPR,

Becomrivagriore. Flarmdd
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TIMING SEQUENCES o ~ ERA 1103 S k APPENDIX B
COMMAND TIMING e

OPERATION CODE: 64
,iﬂsiyuﬁtisn* READ %&ﬁﬁﬁ?lﬁ TAPE {3ﬁ3n¥3

; Read n blocks fr&m &T unit j frunning fﬁrward} 1o 32n consecutive
aédraﬁs@s in ES sxart;ng with v,

He o comaND SOURCE  DEST,
0 | Clear X - - CTC-AR | X

Transmit UAK to SAR - CTC-PCR | UAK

1 Transmit SAR Lo X . | CTC-SAR| SAR
Clear ¢ L CTC-AR | ©

Testogbomt . L0 HPD POC

jod

Clear MT "j" sgunZQrs' . o CTC-MT | jMT

Transmit (X) to HT "j” PK | CIC-MT | X

e Lot

Clear SAR | CTC-SAR | SAR

(A

Initiate Lockout MT it e cTC-MT | PDC

Initiate Read MT "j” | | cTC-MT | juT

Wait MT Read o o ; CTC-PDC | PDC

Mote: One block of magaﬁiiﬁ;i%p€ EQﬂ&§5£$ of 22 words, each of 36 bits,

ﬁgwu%m¥§QWE'§%§um£f‘ i §‘ ‘i} ; . \ | ‘ fi-43

é;' ﬁﬁi!&i{ﬁiﬁﬁ @Sﬁﬁﬁﬁ %3&3 AEES oive

SRR e RN e A T



TIMING SEQUENCES ERA 1103 APPENDIX B
COMMAND TIMING

» . OPERATION CODE: 65
Instruction: WHITE MAGNETIC TAPE (WMjnv)

From 32n consecutive addresses in ES starting with v, wrate n blocks
on WT unit j {running forward),

e COMMAND SOURCE DEST,

0 Clear X CTC-AR X
Transmit UAK to SAR ‘ CTC-PCR | UAK

1 Transmit SAR to X 1 CTC-SAR | SAR
Test Lockout “ MPD PO

2 Clear T "j" Counters. CTC-MT iMT

3 Transmit (X} to MT ";" BK CTC-BT X

4 Clear SAR : CTC-SAR | SAR

5 Initiate Lockout MT “j" , o cTe-MT | PDC
Initiate Write MT "j" ; CTC-MT | jMT
Wait MT Write CTC-PDC | PDC

Note: Gne bloek of magnetic tape consists of 32 words, each of 36 bits,

i

71209
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~ TIMING SEQUENCES . ERA 1103 i ; | APPENDIX B
| COMMAND TIMING o o | :

o o o ¢ OPERATION CODE: 66
Instruction: ADVANCE MAGNETIC TAPE (AMjn-)-~ :

Move the magnetic iagﬁféfa%T unit j in the forward direction by n blocks,

e eoBMND e SOURCE ~ DEST.

0 | Clearx = . L CIC-AR | X

Transmit UAK to SAR CTC-PCR | UAK

I | Transmit SAR to ¥ o - : CTC-SAR | SAR

Test Lockout L | ~ MPD PDe

2 4 Clear ML "j” Counters ' CIC-MT MT

3 | Transmit (X) to MT "j" BK | CTC-MT | X~

4 | Clear 5AR | | CTC-SAR | SAR

5 | Initiate Lockout MT "j" ' crC-MT | PDC

Initiate Advance T "j" y L CECMT g gT

Note: 'gngkﬁi¢g§(af magnetic tspﬁ ¢onsists of 32 words, each of 36 bits,



TIMING SEQUENCES ERA 1103 APPENDIX B
COMMAND TIMING

o OPERATION CODE: 07
Lo instruction: BACK MAGNETIC TAPE (DMjn-J

hove the magnetic tape of WI unit j in the backward direction by
n blocks, , s -

WP COMMAND SOURCE  DEST,

Q Clear X : CTC-AR 1 X
Traﬁs&%t HAK to SAR CIC-PCR | UAK

I Transmit SAR to X ‘ CTC-SAR| SAR
Tesi Lockout gy PRC

2 Clear MT "j" Counters | CTC-MT | jMT

5 | Transmit (X to MT "j" BK * 1 croomr | x B

4 Clear SAR : ‘ CTC-SAR| SAR

5 Initiate Lockout MT "j" ‘ CTC-MT | PDC
Initiate Back NT "j" CTC-MT | jMT

Note: One block of magnetic tape consisis of 32 words, each of 36 bits,

PxoTiaoe
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TI) ING SEQUENCES oo ERALI08 . APPENDIX B
| i&ﬁgﬁ&ﬁ TIMING e i | |

o s L L . QPERATION CODE: 71
aa : ,‘Inﬁ‘true‘i’,iw' %&2&?1%% (#Puv) ' : i

%(}rm in A L%sx:, 1&%4?‘@?\ﬁfﬁdﬁéi of f{u} a‘*diw, leaving in Q the
zﬁmmp}mr w. . ; : :

NP L oD SOURCE  DEST,

=4

0 ey i | crcan
e . CTC-ARAC| ARAC
Transwit UAK to SAR ‘ 1~; | - . | crc-per | UMK
‘iaitiaiﬁ‘ﬁsgé "1~,;‘, ];;, ‘;t o CIC-SCC | SCC
. Clear % . ;   f e - crc-Ar | X

Wait Internal Referemce | CIC-PDC | PIC

Loy Cieaer‘f‘  . : o - crc-ar | 0

&

2 | Transmit Q) m O ; ; : : CIC-AKR A

Glearx = © - Crc-aR | X

3;’ U1fr§n5m1% %ﬁﬁ &0 SAR - »i‘, .. CIC-PCR | VAK
Initiste ﬁﬁaé - o o CIC-SCe | sce
ﬂiear X “;* L | crc-aR | X

Wait if”fi%rﬁiﬁ R@ferem‘;% . L CTC-PDC | POC

g

\'iniziaiﬁ ﬁuiiigiy . e cTeeAse | oase
SetsK e | - CIG-SAR | SAR

_Extend Arithmetic Sequence  CTC-ASC | ASC

Wait Internal Reference B  CTC-PDC | PDC

Tl

-
B

ﬁ%kwmmz%wﬁww iﬁ%wn&
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TIMING SEQUENCES : ERA 1103 ArrnevEa b
COMMAND TIMING ' :

| ; CPERATION-CODE: 72
instruction: MULTIPLY ADD (MAwv)
Add to (A the 72-bit preduct of (w) and {v), leaving in Q the
multiplier ul,
b
P ; COMBAND , ‘ SOURCE DEST,

Transmit UAK 1o Sﬁ&’ X : CTC-PCR | UAK
Tuiliate Read ; , CTCSCC | 5L

Clear & ' s CTC-AR X
Wait dnternal xgéereaag Cie-Pho POC

-1 Clear @ \ : B CTC-AR ¢

Set SK to 36 , CTC-SAR | SAR

i Transmit X to @ CTC-AR X

Clear X

%
e
4
N
.
el
Fa

Initiate Shift (A . ‘ CTC-5KC | SKC

Wait Internal Reference CTC-PDC | PDC

3 Transmit VAK to SAR ‘ CTC-POR | VAK
initiate Bead CTC-5CC sCC
Clear X CTC-AR X

Wait Internal Reference CTC P00 POC

[

Initiate Multiply . CTC-ASC | ASC
Set SK to 36 ; : CTC-SAR | SAR

Extend Arithmetic Sequence CTC-ASC | ASC

Pro Thedy

¥ait Internal Reference CIC-PDC PDC

S
fee?
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 TIMING SEQUENCES ERA 1103

COMMAND TIMING

CAPPENDIX B

 Evemrans Bisonon Frsuis o

: OPERATION CODE; 73
Instruction: DIVIDE {DVuv)

Siviﬁ&’ihﬁ 72-bit number in (A) by (u), putting the quotient in ¢ and
leaving in A a non-negative remainder, R, Then replace (v) by Q). The
quotient and remainder are defined by: (A} = {ul). {Q)+R where U= R < {iu)i‘
Here {(A)j dﬁnoaesktae initial contents of A, ;

W kk  | | COMMAND SOURCE  DEST.
0 | Clear X | | CTC-AR | X
Transmit UAK to SAR CICPCR | UAK
Initinte Head CrC-8CC. ) 5CC
Qigar X Cic-ar | x
Wait Internal Reference CIC-PDC | PO
1 Clear © CIC-AR | ©

Sey SK to 36 CIC-SAR | SAR

initiate Divide CIC-aA5C | AsC

" Extend Arithmetic Sequence CIC-ASC | ASC

Wait Eﬁierna} R&ierﬁﬂce” CIC-poC. 1 PLRC
;2 | Clear X |  CTC-AR X
3 - Ca%pi&m@n% X - CIC-AR X
5 Transmit (Q°) to X' CTC-AR | Q
Transmit VAK to SAR  CTC-PCR | VAK
Initiate Write (0-35) CIC-SCC | SCC
Wait Internal Reference CTC-PDC | PDC
;g
=
=
Beormington Band B3l
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TIHING SEQUENCES ERA 1103 APFEMULA B
COMMAND TIMING

Tnstruction: REPEAT (RPjaw) OPERATION CODE: 75

This instruction calls for ihe next instruction (NIuv) to be exscuted
n times, its "u" and "v" addresses being modi fied or not according to the
value of j. Afterwards the program is continued by the execution of the
instruetion stored at a fixed address Fy. {(See notes on following pages.)

e COMMAND SOURCE DEST.

e R SENEEE ? §
0 | Clear X . CIC-AR X ;
. Transmit VAK to SAR . CTC-PCR | VAK

1 | Transmit SAR to X . CTC-SAR O SAR

Set SAR to F, . CTC-SAR | SAR

| Initiate Write (0-14) | © cTe-soe | SCC

i Wait Internal Reference CTC-PDC © PDC ;

‘éw‘? P ; - j A
" Transmit PAK to SAR | CIC-PAK PAK
Advance PAK . CTC-PAK | PAK
Initiate Read CTC-sCC | SCC

Clear X . CTc-An X
Z Wait Internal Reference ' - CIC-PIC i P )

3 Clear PAK . CTC-PAK -+ PAR

Initiate 75 Sequence (Set 75 F¥ to "iM. Cleax . CTC-RSC - RSC/CRC
Hold Repeat FF, snd initiate 2 us delay; ‘ j

Transmit UAK to SAR - CTC-PCR . UAK

. Clear PCR CTC-PCR | PCR
Lo I N S

4 | Transmit SAR to PAK  CTC-SAB | SAR
5 % fnitiate Repeat  CIC-RSC | RSC i
Complement PAK . CIC-PAK - PAK |

Transmit (X) te PCR {(Initiate 2 us delay) . CTC-AR

H [ . I
. Mait RSC CTC-PDC :
7 1 Clear SAR CTC-BA i
H 4
IS o e s e et e R R i R 2 S S i Y SN —

L E erperernsy Fepst Bhurened
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TIMING SEQUENCES ERA 1103 APPENDIX B
COMMAND TIMING

i at which Lime the contents of Fy normally are taken as the next instruction

‘ i?l usually contains a Menually Selective Jump instruction, 45jv, in which j
is zero, lhe v-address portion of 45jv is replaced by w éur;ﬁg the execulion

~of the Repeat instruction),

iHF REPEATED INSTRUCTION. - Depending on the selection of the inmstructicn
to be repeated, a variety of results can be ohtained, These can be divided
into four cases:

CASE 1. If the Interpret (14--), Return Jump (37uv), Q-Jump {44uv),
Sign Jump {iwﬁVs Zero Jump f47uv), Manually Selective Egﬂp {QG;V) or Final
Stop (57--) instruction is chosen, {h? repeat sequence is automatically termi-
nated since either RoC is cleared or the clock is stopped at the end of Lhe
first execution, Thus, these instructions behave as if no Repeal instruction
preteded them,  The termimation is by the Instruction Reference Commands on
page B-9,

. CASE 2. 1f either the Index Jump {(4luv) or the Manually Selective
Jump (45;v) is selected, the instruction will be executed n times unless s
jump is called for, If a jump is encountered, BSC is cleared and the jump is
execuled fno count of the number of times the instruction was executed is
retained), If no jump is encountered during the n executions a Normal Termi-
nation of the repeat sequence is executed and the next ;nsfrag ion is taken
from Fi. :

CASE 3, 1f either the Threshold Jump {(42uv) or the bquality Jump {43uv}

is selscred, ihe instruction can be rcyeawvd or not repeated depending on
whether or not a jump is called for, If @ jump is executed before n executions
or on the nth execution, the repeat s %*aesy% is terminated hv E] SQQ”iai
sequence called the Jump Termination, This sequence stores quantity jln-v)
in ihe Q-Register and then performs the jump as prescribed, €ue contents of ©
may then be referred 1o in the determination of the number of executions

sctually performed (by subtracting the n-r in @ from the original n). If n
executions are performed and no jump condition is satisfied, ihe repeatl sequence
is terminated by the Mormal Termination and the next inmstruction is taken from

%».i
£,

CASE 4. All other instructions, not referred to in the three cases
above, will be executed n times as speciiled, After n executions, the repeatl
sequence is terminated by the Normal Termination and the next instruction is
taken from Fi.

CHANGED COMMANDS, < During each of the n (xecutions of any vepeated in-
struction (unless RSC has been cleared or a jump has been called for) some
additional commands are produced on MP3L, MPO is omitted, and MPT is drastically
changed,  The following short table shows these changes:
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TIMING BEY

) ERA 1103 APPENDIX B
COMMAND TTM :

This sequence sets SAR to the Fixed Address Fy (00000 or 40001) wherein the
address w replaced ihe v-address portion of the former conients, Normally, F)
contains a 45)v {(Manually Selective Jump) instruction {j is zero} which will
cause a juwp 1o the address specified by the w of the Repeat instruction, and
the program will prooeed from the instruction stored at address w (it should be
noted ithat any jump instruction can be used provided that a jump does ocour,

if a jump does aot occur, the contents of PAK will be unaltered giving rise to
& subsequenl erroneocus program continuation),

JUMP. TERMINATION. - The Jump Termination is used to conclude the

threshold Jump (42uv) and the Equality Jump {(43uv) only if the threshold or
cquality conditions call for 8 jump operalion before or just after n executions,
uence is dnitisted in RSC Ly an INITIATE JUMP TERMINATE
compand from C00 . Th Gﬂhuhﬁ is produced by MPS if the jump condition is
subisfied, ithe INITIY et and the ADVANCE PAK commands are aﬁga yr@uuﬁeﬁ
on MPS pul oare ﬁix*ﬁwdf"@ﬁ if the INITIATE JUMP TERMINATE commund is produccd
The repeat sequence is wodified thereby as shown in the table, BSC END TESI
WITH JUMP)Y NCE, on paye 5106, This sequence clears X and sets BPD ol
in preparstion for ihe Jump Termination sequence as shown in the teble below:

the Jump Termination seq

AP COMMAND SOURCE DELT
: e —
; i Transmit SAR to X CCIC -5AR SAR
i Ciear SAR CTC-SAR SaR
Clear PAK CIC-PAK FAK
iy T
Ciear gw} LG -AR : %
2 Transmit (X) to U ’ CrC-AR X
i Transmit VAK 1o SAR L OTOLPOR VAK
KR e
4 AR
o Ivansmit 5AR 1o PAK OTCLSATR SAR

to X, and (X) to Q; the transmission PAK to SAR ocours on ¥P5 of the lasi re-
peated execution of the insiruction in which the threshold or rqualily condi-
tion was met), Then, the v-address of the £P§£éuﬁd instruction is inserted in
PAK (CLEAR PAK, IKANSMIT VAK 10 SAR and TRANSMIT SAR TO PAK) from which the
next instruction will be taken, The v-address of the vepeated instruction mayv
or may not be advanced éepeﬂdznq on the selection of the j value in the Bepeat
instruction, The Jamp Termination sequence is concluded by the normal lastruc
tion Reference Qummaads as given on page #-9,

This sequence places J(n-r) in O (effected by the transmissions PAK to SAR, SAR

Ly ¥
sf»rg%}%;m@wwéﬁ»V;a 5




Reference Commands on pat

. ERACTIGE APPENDIX o

QT?%Q TERMINATIONS, « All stop or jump instructlons {ath@r than 42uv and

43uv) either stop the clock or clear RSC hoth of which terminate the repesat
sequence immediately, ?he%* instructions are concluded by the iﬁsi;umiiwﬁ

3

i
U~9 as i{ no Repeat instruction preceded them,

£

{k,q
e
H

b If the Fixed Address Iy dsz@ not contain a jump Instruciicon or

aot eifected in the execution of the Instruction at vy, the in-
Pewing the instruction at Fg aiié be taken from the unaltored PAK,
serein will be ithe fu“@xﬁx ent of the j of the Bepeat insiruction

y

n owill
¢ PAK;y CARRY produced os n becomes zero, The PAKp) CARRY
’ #s Lo RSC as the END REPEAT si
§i ¥
B 1

184 However,

‘ R P {ox: 3 N . T TS P PO ~ o ¥
to PAKS riically blocked hepause of the anture of PAR, sad,
its « unaliered by a carry from PAN;n. As a resull,
~ &

y

-
CASE 2,

af 3 in excess of 3, i,e,,
repeat sequence, lp each

Pak ss complemented, A zero in PAKy4 bloc
! sing 8 closed loop in PAKg through P i

y Alg, beg dJﬁ# this s&rr} e
from PAKpy which is the END REPEAT siynal to

cannot be ;*“ﬂi%&iad unles
) .

i1l bhe no caryy

5

vl sidvance sddress a
COTrespond neithe bhe advanoy
w =l re % oon -y &w*{é:‘.‘;@;
pois need, IO T

fi@n; in ms
repeatl

x»u;dx~~aaix Li GT venddress ;nuq%
idvanted gh the complete range 40000

wi red e addross (o é@&ﬂu since

Y cin g

cr LAK or %&k

O -through ¢

%r@a % . i
Thetween the 9il 4 10th stages if tue 14th

be advanced onl

blocking of the ca*y

HOLOTh,

5 N

: ciion is followed Lmmediately
peat instruction, ih supersede the fiysi and the address of the
repeated instruction is de v the address in PAK, This address is the
complement of jin-1) which remalns in PAK as a residue of the first Repeat

e




Instruction: EXTERNAL READ (ERjv)

i
i

replace v with 4

atron, advance ong

£y = 0, replace the pighi-hand
e }

y-step o

APPENDIN 3

OPEBATION CODE:

with (I0A; f
plazes step-b

SOURCE

-
iG

1,

L8154 o
ey

DEST.

G Cleay X

CTC-AR

X

P

Test lupui-Duiput Lockouils

Phe

Sy Transmit L0A Lor JOB) 1o X
Cleay 10A Loy 108}
Transmit VAK to SAR
Initiasle Write

o

Wait darvernal Beference

Imiiaate Lockout 104 for 108}

Read

CTC-PEP
10 -SCC

TP

eALIoB)

FEorsaiesersiven Blenrnd

o 7 . )
gtaasﬁiiﬁiﬁs;é;iﬁagzegg@fgﬁgcsazga e
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TURY RTY AT o8 AR
Pasdinds SRQULNCLD

Clbbna il

the
repiace  LI0B)

the

cpformat

MP COMMAND

OPERATION CODE

M H
. Y. £ %

£ {Jf {"MJ'T L i,
unit to respond i

Transmit VAR o HAP

Tnitinte He
Heferenre

Wait inlernal

P
o

P
i

“
pes

o ol

.

PR VAK

O 500 SO

f—

Test input-Uuiputl Lockouis

N Transmst 4A57 o 1L

ot
o
o
=
~
Lhd
Fgid
-
&

inttaiate Lockoul J0A {or LU

Write

Gl arroaivacyiors Fhensand

- Lo ‘(ﬁ" :
& NEIKLERING ATESEARCH /7 SSDLIATES £
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ERA 1103 : APPENDIX

SUBCOMMAND TIMING SEQUENCES

Hie Subcommand Ti iming Sequences presenied on the fdilﬁ%iﬁu pages generate
WIROT Scquences which o ﬁmp}e MAJOY Sequences yenerated by the Fgwmarﬁ Timing
Clrcudts,  Eaeh Sube

dncommand Timing Sequence is initiated either by & command
‘rom COC or by a sul eommand from another of the Subicemmand E;m}at b?%@?ﬁﬁ“g
A5 an example the following is given: In tﬁr instruction Transmii Positive
Ciluvy on page U-10, the command INITIATE R READ 'is produced on PO, In the
?ﬁaEA ool umu, SCC is yiven as the dest zﬂax*ﬁn On page B-47 the SCC Initinte
‘ ‘ nees are viven UAce urding Lo the storage class re présented by the
one of lhe f§¥f sequences listed is seleeted As ssuming that an MD
i5 represented, the ,Hwﬁgﬁmézdﬂ INITIATE READ D and INITIATE ¥D
. have MDAC as g destimation,  The proper MDAC table is given  on page
wiherein the actual Mp reading sequence iz Adccomplished,  The MD RESUME
signal, produced on CP.0 when an address coluciderce is detected, goes to PPC
allowing %%3 to be dissued to CTC thus negating the WAIT INTERNAL REFERENCE
produced on MP0 as a result orf the INITIATE READ s signal. It may be seen in
the fO"deiﬁ% that two Subcommand Timing %?qa#ﬂc?5 were generated; one as a
result of & CIC command and one as 3 result of an SCC subcommand

't should he noted in Using the following 1ables that the first table

Lég are gvgg ced as o result of and al lhe some time as the initiating
mand,  The Safﬁiiﬁﬁng entvies are produced « ither by

Limﬁ PULSES or by gai§ from several of the minor pulse distributors,

s%&iem:utﬁ 8pply especially to the ARAC and ASC subsequences wh rerein no

Wk o pulse columns are given  In all cases, horizontal lines separate the

Ly
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TIMING SEQUENCES

SUBCOMMAND TIMING

£TC COMEAND

{E% Address)

i} 1§ }“ ig {;S f#@g(g im.m-hw.ww

SR S—

(D %ﬁéresg}

§ﬂ}i4619 Keaé

“} &Jér 59}

g
;i?“i i““ii" #

(A ﬁ&df«@&?

Unitiate Read
{(Unassigned Address)

ERA 1103

*

S5CC INITIATE READ SEQUENCES

SCC SUBCOMMAND

nitiate Read [

-

APPENDIX B

DESTINATION

1T From Inzzzf,@ ﬁ?dﬁ
(Initiates SCC Fault)
Clear Initiate Head te "0

e e . .

Set fﬁ}i}a{& nsaﬁ to ”i“ {

. - S I

"1" From Initiste Read | FQULT
Initiate Head ES § ESAC
Clear Initiate Read to "0V

Qﬁ‘ Inafzatv Qﬂaﬁ %m '?”

é” From Initiste Re&g FAULT
5 ﬂ:ﬁi f-ﬂ e ukﬁﬁh z'f%; iﬁi};’k{:
;ﬁat}aie MO Heferepce MOAC
+ Clear Initiate Head to "O7
. e -
Set Eﬂ‘tiﬁ?ﬁ % ad to "1’ ?

TP From iﬁziéat@ Read FAULT
Initiate Head © ARAC
Clear Initiate Head to "0V

P e T

joet Initiate Read to 1" .

"1" From Initiate Reagd FAULT
Initiste Head A ARAC
Clear Initiate Head to "0V

 Set 3&;%1&&& Read ta fifb*mmmyw é

CFAULT |

£ “3
e Sl



CTHING bf@wLaEL“ , ERA 1103 : APPENDIX
5 m.{:'r*;gih;fi { i z.,x i .

- SCCOINITIATE WRITE (0-33) SEQULNCES

5CC SUBCOMMAND DESTINATION

§ 1a§;ia;“ @rﬁ*? L-30 e Seq iﬁiizat@ Wr 11@ {& e

{E5 Address) : COP MY From iﬂii;ata ﬁrii@ FAULT
Inftiate Write ES ESAC
éi{ 3T iﬂ&{ia e Wfiag to ot

iﬁlk}a?ﬁ %r;*v §Q 3u%“% Sev dnitiate Brite 1o 737

30 Address) COP 3 "1 Fyom dndtiate Write FAL
Initiate Write D MDAU
Initiate ML Beference Mboad

2%

i%x““ Enx%iaiv ?ii& Lo TO¢

14

azt Aﬁigidiv W”i £ 1o

¥ty ot
i

IR

1Y o From iil%iﬁ coWrite FALE
Initiate Krite A
Clear lnitiate Write 10 0"

{ imww oo Set lnitiate Write to "1"

(A Address) COP 1 ™1 From initiate Write FAULY
Initinte Write A ARAC
Clear Initiate Write to "0

LA 1]

g’ﬁ.iiui{, mf'{‘if{‘ i’% i

©-35)}»f

(Unas: dgned Addressy  [CCp “E” Fro iﬂ;iiazv Write FAULT
~ {iﬂxiiatﬁs SCC Faulyd
Clear Initiste Write 1o Mov

PR iiwizﬁ
f HGINEERING }?{gmm f?zszarims e
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TIMING SEQUENCES ERA 1103 ‘ APPENDIX B
SUBCOMMAND TIMING

S5CC INITIATE WRITE (0-14) SEQUENCES

CTC COMMAND SCC SUBCOMMAND : DESTINATION

.

Initiate Write (0-14) Set I¥ {(0-14) to "1

{ES Address) COP LY From IW (0-140) FAULT
Initiate ¥Write ES {(-14) ESAC
Clear IW (014} to "o"

gfﬂiiiaiﬁ Krite {ﬁwéé}é“”“ Ser ITW {g-14) 1p "1v %
(MD Address) CCP - 1" From IW {0-14) . FAULT
o Indtiate Write MD {0-14) ; MDAC
Initiate MD Reference § MOAC
Clear 1W {0-14) to "o" ‘

Plaitiate Write (0-14) Set IW (0~-14) te "1"

it

{411 Other Addresses) [CCP "1 From IW (0-14) | FALLT
finitistes SCC Fault}
Clear 1¥W (0=14) 1o oM
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TIMING SEQUENCES
SUBCOMMAND TIMING

ERA 1103

SCC INITIATE WRITE (15-29) SEQUENCES

CTC CONMAND

- SCC SUBCOMMAND

APPENDIX B

DESTINATION

Initiate Write (15-20) | o

iy

Set IW (15-29) to "1"

{bS Address)

]
H

"1 From IW (15-79)
Initiate Write ES (15-29)

CAULT
ESAC

— —— —
Initiate Write (15-29) [

{MD Address)

cep

1" From IW (15-29)
Initiate Write M (15.99)
Initiate M) Reference
Clear IW (15-29)

(Initiate Write (15-29) s
i et e ok

[ U— S

FAULT
MDAC
MDAC

Sey IW (15 29Y ¢4 M1”

(A1} Other Addresses)

cep

"1 From IW (15.00)
{Initiates SCC Fault)
Clear IW {1599

FAULT

B~ G5



THING SEQUENCES ERA 1103 APPENDIX
SURCOMMAND TIMING :

DAL

%
g - . -
Mark  Sop Presct FF
Pulse
CP-y
FF
Pl #
Cpe3
, g ¥ ..
s Lockout FE
D10 |
i
, P-3 %
7 S H - - - i
% L CP-0 Advance AIK
! : . Clear Advance AIK FF
cp-y %
e - — ]
cP-3
AIK 7 4045

e e e wm.,m.\mwﬁ...w -

P Advance AIK
A1K End Carry
Clear Coinclidence Lockout FF
Clear Advance AIK FF

cpal | :
o . : . 4
o
ket
cP-3
{ i

* if the Read Lockout FF's are not all set to zero, CPl will advance
these FF's until their count 18 000,

Flosvaivasytorrs Fheamed S & P 1
o

o BEIBLLRIHG Fol
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TIMING SEQUENCES \ ERA 1103 APPENDIX B
SUBCOMMAND TIMING :

MDAC READ SEQUENCE

S5CC SUBCOMMAND

Initinte Read MD

Initiate MD Reference I
’ |
* 1 GSpup = SARpD_13 BSy.0 # SARju)g
; ; ‘ SERE B
Set lnitiate Read ¥F | || Set Initiate Read FF |
s RN ' Set lpnitiate Delayed Read FF
1P e iﬁgiﬁﬁ?éﬁﬁ PROBE C1i{cP~0 [Clear Init, Delayed Read FE
- e eiabe . ] - 3 - > ¥ g
{Coincidence) (No Coincidence)||] - . ¢t Read L? Fi's ??NQ?QWWNHWW
Coincidence Pulse : CP-1 Set Read LO FF's to 101 |
Clear lnit Read FF ’
Read ) ]
% 3 : ' {.:P"“”:?} -
uh He 165 ]
e CP-0 T .
| Adyance AIK Advence AIK ~11ICP-1 [Set Read LO FF's to 110
cp-1 R
~ cP-3 |
cp-3 ~ | €P-0 I
| , LICP~1 |Sot Read LO FF's 1o 111
 Resume CP-3 ]
Locating , CP-0 4
Sequence g CP-1 Set Read LO FF's to 000
CPag
1

® It should be noted that even though GSj_o = SARjo. 13, if a read
operation follows a write operation before approximately 40 usec
have elapsed, sll or a portion of the Read LO FF counting delay
(GSy.o # SARyo-3a) will be carried out until each Read LO FF is

in lys 0T state,

B-67
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TIMING SEQUERCES ERA 1103 APPERDIX B
SUBCOMMAND TIMING™ :

MDAC WRITE (0-33) SEQUENCE

Init, Write MD {(0-35) Set Init, Write {((-35) FF
Init, MD Reference (SAR}19.13 — GS1.9)

!

CP-0 Advance ALK
Clear Advance AIK FF

p-1 Advance ALK
Set Advance ALK FF

cP-3 COINCIDENCE PROBE

iCopincidence) (No Coincidence)
Coincidence Pulse
S - ? ,,,,, j
| b
e 1 . N o N
{P.3 1Set YWrite FF E ; CP-0 Clear Advance ALK PF
+i e WRITE CP-} | Advance AlK
Cr-0 [Clear Ady AIK FF (~14 Set Advance AIK FF
Set Read LO FF's| . 15-U9
i e
ﬁnigﬁ?i;@ o 30-39 cP-3|  COINCIDENCE PROBE
T {Coincidence) {No Coincidence)
roLg lear Write FF Coincidence Pulse
+] . lus ; "”
Che e Sk ' ] ¥
Clear Init, Write FF {{-48)

Set Read LO FF's to 100

0 {Clear Advance ALK FF
CP-1 15et Read LD FF's 1o 101

LP-i) 1 #

CP~1 15et Read LO FF's to

Yt
oot
o

CP-3
Cp-0 1%
CP-1 1Set Head LO FF's to 111

* When writing is completed, the correct
£p-3 AJK count is restored, and the MDAC
LOCATING SBQUENCE resumes, (ALK is
cp-0 | ® advanced on CP-0)

CP~1 iSet Read LU FF's 1o 00D

£P-3

B- 68
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TIMING SEGUENCES
SUBCOMMAND TIMING

SCC SUBCOMMAND

ERA 1103

APPENDIX B

MDAC WRITE (0-14) SEQUENCE

Init. Write MD (0-14)
Init MO Heference

Set Init, Write (0-14) FF
(SARys_y3 = 651.5)

]

CP<G | Advance AIK
Clear Advance AIK FF

{P-1 Advance ATK
Set Advance ALK FF

Cp~3

{Coincidence) g%c Coincidence)
COINCIDENCE PULSE
i

COINCIDENCE PULSE

]

!

cp-3 |

Lo
+1 . dus

Set Write FF

Cp-G

Clegr Bdvance AIK FF
Set Read LU FF's Write {0~14)
tn (11
8D Hesume

CP-0 [Clear Write FF

+1 Tus

CP-1 (Clear Imit, Write(0-14) FF
Set Read LO FF s 1o 100
Advanee ALK
Set Advance AIK FF

CP- 3

CP-0 clear Advance ALK FF

CP~1 iSet Hend L FF'ls to 101

CP-3

CP-0 |*®

CP-1 iSet Read LO FF's to 110

CP-3

CP-0 | *

CP-1 18et Read LO ??’3 to 111

CP-3 0

CP-0 | #

CiCP~-1 iSet Read LG FF's to 000
P73

B R il
FErorndenaytoros Boerinst

T £ A}ﬁ;ﬁ\,,i,;; syt
S BBINLERING FIRBERRNE TASLURTEN peone

P11 lear Advance ALK FF

CP-~11Advance ATK
Set Advance ATK FF

cP-3 COINCIDENCE PULSE
{Caincidence) {Nao Coincidence}
COINCIDENCE PULSE

* When writing is completed, the
correci ALK count is resiored, and
the MDAC LOCATING SEQUENCE resumes,
{AIK is advanced by CP-0)

B~£69



TIMING SEQUENCES
SUBCOMMAND TIMING

SCC SUBCOMMAND

MDAC WRITE (15-29) SEQUENCE

APPENDIX B

Tnit, Write MD (15-29)
Init. MD Reference

Set Init, Write {(15-29) FF

{Sﬁﬁiz“;g — @S}‘MB}

cp-0

Advance AIK
Clear Advance AIK FF

CP-1

Advance AIK
Sei, Advance AIK FF

ep=-3

L INCIDENCE PROBE

{Coincidence)
COINCIDENCE PULSE

(No Coincidence)

I

Jr—
H
%!/
5

CP~% Set Write FF

+1 ., lus

CP-0 Set Read LD FF'y
to 011

My Resume

“Cr-0 [Clear Write FF
+1, lus

Write {150Q)

CP-(3iClenr Adv, AIK FF

CP-1|Advance AIK

Set Adv, AIK FF

CP-3 COINCIDENCE PHOBE

ad LO FF' s

e ALK

S0t He

8 - S Y
Agvas

CP~1 {Ulear Intt, Write {15 0G) FF

to 100

Set Advopce ALK FF

{Coincidence)
COINCIDENCE PULSE

(Mo Colincidence}

Ch-3

CP~0 Clesar Advance ALK FF

Ch~1 50t Read LO FF' s

to 101

CP-73

CPagy | #

tg 110

P~} 1801 Head LD FF's

CP-3

cp-i | *

P! iSet Head LU FF' e

to 111

CP-3

Cp-ty 1®

CP-1 1Sey Head LO FF'sg

1o 000

¥ When writing is completed, the
correct ALK count is restored, and
the MDAC LOCATING SEQUENCE resumes,
(AIK is sdvanced by CP-0)

Wt
T
)
[ond
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TIMING SEQUENCES | ERA 1103 APPENDIX B
SUBCOMMAND TIMING

ESAC REGENERATE SEQUENCE

SCC SUBCOMMAND EP : ESAC SUBCOMMAND

(none) ”””*fﬁ?w% Clear DD T FF |
, : ' Clear DO 11 FF

Set Probe 11 FF
Clear Dash 1 FF
Clear ESO stages
RK -~ DR

Advance BK

EP-2% 1 Set Probe I FF, begin Probe
Set Uazh 11 FF
Initiate 1,1 us delay

Ep-2 Restore(D-14) }

+1.1 us Restore (13-29) / (ES - ESO

Restore (30-35)
Clear Probe 11 FF, end Probe

Set DD I FF

Set DD II FF /begin Dash (ESO -~ ES)
Set Dash I FF)

Inttiate 1,1 us delay

Ep.3 Clear Probe 1 FF
EP-2 Clear Dash 11 FF, end Dash
T . 3 ug

® Note: An extra clock-pulse peried occurs between
EP-0 and EP-2,

E 7 K
HEUERG PO R RRAL S e



PX 71209

'i‘ PMING Sl

QU L*ﬁ{:iqS
‘bi OMBIAND TIMIN

SCC SUBCOMMAND

[T
H

Init Read ES

i

EP

ERa 1103

ESAC READ SEQUENCE

ESAC SUBCOMMAND

APPENDLIX B

Ep -0

EP-2 %

EP-3

EP-2

+5 9

Lo,

Set ED Sync FF
Set Address Source FF

Cleay ORI FF
}9&? op oIl FF
Setr Prohe 11 FF
Clear Dash I FF
Clear ESD stages
SAR - DR
Clear Address Seurce FF
Clear HD Sync FF
Set Read FV

Set Prebe 1 FF,
Set Dash 11 FF
initiate 1.1 us deiay

hbegin Probe

iﬁstofaiuml*3 L
us | Restore (15-u9);
festore (30-351
Clear Probe IL FF,
Ser DD 1 F¥ )
set DD 11 FF Lbegin Dash (ESO - ES)
Set Dash 1 FFJ
Initiate 1,1 us éviﬂy

(ES — ESO)

end Probe

Read €LSUMW X}
{lear Probe 1 FF
Clear Head FF

ES Resume (to PDC)

Clear Dash II FF,. end Dash

Hote:

An extra clock-pulse period occurs between
EP-0 and EP-2,

s ey

P
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TIMING SEQUENCES
SUBCOMMAND TIMING

SCC SUBCOMMAND

ERA 1103

ESAC WRITE (0~35) SEQUENCE

ESAC SUBCOMMAND

init Write ES(0-35)

%ngfmw o B daryeid

o

Set WR Sync (0-35) FF
Set Address Source FF

Clesr DB 1 FF

Clear DD 11 FF

Set Probe 11 FF

Clear Dash 1 FF

Clear ESC stages
SAR -~ DR

Clear Address Source FF
Set WR/REST (0-14) FF
Set WR/REST (15-29) FF
Set WR/REST (30-35) FF
Clear WR Sync {0-35) FF

EP-2®

Set Probe 1 FF, begin Probe
Set Dash 11 FF

{Initiate 1.1 us delsy

EP-2
+1. 1 us

Write (0-14) )
Write {15-29) ?
Write (30-35) .
Clear Probe 11 FF, end Probe

Set O 1 FF A

Set DD II FF | begin Dash (ESO - ES)
Set Dash 1 FF )

Initiate 1.1 us delay

(X — ES0)

Clear WR/REST (0-14) FF

Clear WR/REST (15-29) FF
Clear WR/REST (30-35) FF
Clear Probe I FF.

ES Resume (to PDC)

EP-2
oy

+2.% us

Clear Dash 11 FF, end Dash

'ﬂ‘ i
e Ay iiid f" st ARD *%f’:"{u

# Note:

An extra Liask«pu}se period occurs between
EP-0 and EP-Y

BOIATER s
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P 71209

TIMING SEQUENCES
SUBCONMMAND TIMING

SCC SUBCOMMAND

ERA 1103 APPENDIX B

ESAC WRITE {(0-14) SEQUENCE

EP ESAC SUBCOMNAND

Init Write E3 (O-14)

Set WR Sync (0-14) FF
Sel Address Sourge FF

EP-0 Clear Db 1 FF

Clear DD 11 F¥F

Set Probe 11 FF

Clear Dash 1 FF

Clear ESO stages

SAR - DR

Clear Address Source FF
Set WR/REST (0-14) FF
Clear WR Syne (O-14) FF

Ep-o ® Set Probe I FF, begin Probe
: Set Dash 11 FF
Initiate 1.1 us delay

Ep-2 Write (O-14) (X — ESO 0-14)

Restore (30-35)
Clear Probe Il FF, end Probe
Set DD I FF 1
Set Dash I FF |

o

Initiate 1.1 us delay

Set DD I1 FF begin Dash (ESD — ES)

EP~3 Clpar WR/REST {0-14) FF
Clear Probe 1 FF
ES Resume {io PDC)

Clear Dash IT FF, end Dash

* Note: An extra clock-pulse period occurs between

EP-0 and EP-Z,

B4
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TIMING SEQUENCES - ERA 1103 APPENDIX B
SUBCOMBAND TIMING ~

ESAC WRITE {15-29) SEQUENCE

=,

SCC SUBCOMMAND Ep ESAC SUBCOMMAND

Init Write (15-29) ~ ISet WR Sync (15-29) FF
Set Address Source FF

EP-0 Clear DB 1 FF

Cleay DD 11 FF

Set Probe 11 FF

Clear Dash 1 FF

Clear ES0 stages

SAR - DR

Clear Address Source FF
Set WH/REST (15-29) FF
Clear WR Symc (15-29) FF

o EP-2% [Set Probe 1 FF, begin Probe
Set Dash II FF (
Initiate 1,1 us delay

EP»2  |Write (1329} } (X — ESO 15-29)

+1.1 us|Restore {(O~14) ce RGO O T A
Restore (30-35)) {ES ESO Gwlé, 3035}
Clear Probe I1I FF, end Probe

Set DD 1 FF ™

Set DD I1 FF  lbegin Dash (ESO —ES)
Set Dagh 1 FF

-

Initiate 1,1 us delay

EP-3  |Clear WR/REST (15-29) FF
Clear Probe 1 FF -
ES Resume {ta POC)

EP<2 - Clear Dash 11 ¥F. ‘end Dazh
+2.2 us ,

® Note: An extra clock-pulse period occurs between
EP=0 and EP-2,

TN T

[N

a7 »*.ﬁ
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TIMING Q¥Quﬁﬁﬁiﬁ ER4 1103 , APPENDIX B
SUBCOMMAND TINING

a : ARAC READ SEQUENCE

INSTRUCTION 27

Q0 BEFERENCE

CTC COMMAND - INITIATE CLEAR A

ey
H

M

SCC SUBCOMMAND - |  Set CLEAR A FF
INITIATE READ 0 | ;
| v | |

COMPLEMENT X CLEAR Ay ;
Szz Ri%ﬁ g zf Clear CLEAR A FF

(7 X S

Ciear READ ¢ FF N

ARAC RESUME e |
Clear S5AR R !

A REFERENCE
CTC COMMAND - INITIATE CLEAR A
o Voo
SCC SUBCOMMAND - | Set CLEAR A FF
INITIATE READ A ’

ap——=X ' Clear CLEAR 4 FF
| ARAC RESDME Clear AR |
Clear SAR ‘

PR 71209

& qﬁﬁ@&iﬁ@fﬁf?ﬂ Fvverit B-76
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TIMING SE)UENCES ERA 1103 : APPENDIX B
SUBCOMMAND TIMING

ARAC READ SEQUENCE
INSTRUCTION 41, 54, OR 74
(0 REFERENCE
CTC COMMAND - INITIATE CLEAR A
SCC SUBCOMMAND- ‘ : \
INITIATE READ Q Set (LEAR A FF
¥
COMPLEMENT X CLEAR Ap
Set READ O FF CLEAR A
Clear CLEAR A FF
Gf e X e e e
Clear READ O FF | = = v = =
ARAC RESUME L ek
Clear SAR R
A REFERENCE
CTC COMMAND ~ INITIATE (LEAR A
SCC SUBCOMMAND- Set CLEAR A FF
INITIATE READ A
¥
ARAC RESUME Clear CLEAR A FF
Clear SAR
%
;”‘;‘;
oo
ot
L
e e ﬁiﬁ;&?ﬁ?ﬁf B=-77

BRI Ao s RIARCH ﬁ%ssgsma
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TIMING SEGUENCES
SUBCOMMAND TTIHING

 ERA 1103 | -

APPEN

DIX B

ABAC WRITE-SEQUENCE

ALL OTHER INSTRUCTIONS

5CC COMMAND - INITIATE WRITE ¢ OR INITIATE WRITE A

o
.

P H §
£ He et

|

.0

U BEF, , A REF.

CLEAR O ARAC BESUME
Sel WRITE & OB ¢ FF Clear SAR

X == o i
Ciear WRITE A OR { FF R
ARAC RESUNE SR,

Clear RAR o o e

T

SEARCH AFSsa0ires

B-g1
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PX 71209

TIMING SEQUENCES - . ERA 1103 APPEMDIX 8
SUBCOMMAND TIMING

MT READING SEQUENCE

Init, Bead jMT (From CTC) LP wp STOP
v ! ¢ v
Set JRPC FF Clear MTO Set RECYCLE STOP MTUj
Set Read FF ; MTU§ — MTO READ I FF {Delaved Zus)
Clear Reeycle Read I FF | (approx 15 us Clear RW FF i
Back jBK after LP) Clear jKPC FF
. NG P Clear READ FF
(if jBKy1£0) | (i jBK;3=0) Set SU I FF Clear WRITE FF
same 4§ Advance MIUj | (Delayed 30 us JMT RESUME
STOP {after approx after LP) {Delayed 10ms)
Gms) Set SU 11 F¥ ’ -
Clear SU 1 FF
Clear 50U II FF
Set MISC-2 FF
CLEAR X
Clear MISC-L FF
Set WTSC-3 FF
Clear MTI
oLl
Clear MISC-3 FF
Set MTS0-4 FF
4 oL
% RECYCLE READ I FF RECYCLE READ I FF
§ in its '0° position im its '1° position
§ (Clear MISC-4 FF Clear MISC-4 FF
| MIO — 0 MO —~ 0
Clear RECYCLE READ I FF
Set RECYCLE READ 11 FF
VAK — BAR
ADVANCE VAK
COMPLEMIENT X
Clear RECYCLE READ II FF
Q» - XY
CLEAR O
, INITIATE WRITE
Note: Approximately ldms after the pulse INITIATE READ jMT is received from

CTC, a linme pulse (LP) is gemerated by MTUJ, Approximately 13us after
the LP is produced, the tramsmission MIUj — MTO occurs, MIUj generates
successive LP's at the rate of 4 1/2 ke, ‘Along with each 18th LP, LK
gemerates a word pulse (WP}, Along with each 32nd WP, WK generaies g
block pulse (BP) which subtracts ome count from the preset block count
(BK) ., When BK = 0, the BP becomes a STOP pulse,

. . o ;5
sevre BB veseid

s A
e EM 4§
FATESARDE PP SIB0ES
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TX§T§§ 33@%&%@&5

ﬁ%ﬁﬁa@%&ﬂﬁ TI%1§§

APPENDIX B

‘ _[§§§%2§£@,§?§£§'jﬁi\{gggg[ngk‘ffi:

s.m; REGYCLE WRITE FF

o

St JKPC FF
_ Set WRITE FF

. CLEAR
ke
V&i}mfm VAK

Gs Jﬁﬁiz#}% ar 3%3;%}} f

_same as | Advance MIUj

~ ; %?@? ﬁafier aggrax -
[gme)

b o i o e s .«,,

ﬂiﬁar HISC-1 F?
 Set MISC.2 F?
CLEAR X

- x”“’@“

Set MTSC-3 FF
~ CLEAR MTX
\ 0Ll

‘{::a@m WISC-3 FF

oLl .
f’iem MISC-4 FF
Qﬁmgmw‘§@1§§~;;, -

{ﬁi@gr g@ﬁ§
MIT - WTUj

te

ECYCLE WRITE

|FE is set to "1%

Sm, SUIFF {i}eﬁiayéﬁ 30 o

ﬁﬁi 54 il FF '
Clear SUIFF
* ﬂiﬁar Sﬁ 11 ?F

Siaax

1 RECYCLE

| WRITE FF

1] 8et
RECYCLE

| READ I FF

if EESECLE %&ZTE
FF is set to "0

 Set NTSC-1 FF

[Set RECYCLE WRITE F¥ |
Set MTSC-1 FF =

CLEAR 0
VAK - SAR
ADVANCE VAK
INITIATE szm;

' Clear KIS Fo i |

SetEDCaRm |

ﬁi@ar ﬁ?ﬁﬁmi F?
5&t_£@3§»2 FF

-0

- Qiﬁar §T5€n“ FF

 Set MISC-3 FF
‘ ﬂigéﬁ HTI

ka 1'~1,;“€1@%3§*§§'1‘${3~3 F? ~
| | Set MISC ~ 4 FF

{ﬁﬁ

each 32nd WP, WK

| ﬁ'f{::?”‘

i STOP NTUj
iﬁﬁiay@ﬁ 2ms)
 Itlear JKPC FF
. " Clear WRITE FF
= |Clear READ FF
jMT ﬁESﬁ%E

: kiiﬁﬁi&?&é 10ms)

25@°'ﬁ£?iﬁ?ﬁ ﬁﬁi?ﬁ j%% is rscﬁzgeé fram t
rated by ﬁ?ﬁj %Tﬁé gaaﬁxaiéa successive
Along with each 18th LP, LK generates a
gaﬁﬁraﬁas a block ?%iﬁ@
fram ihﬁkyﬁﬁﬁﬁﬁ block count (BK), When

before each gated LP siaars ﬁT@
he | 9~@riziﬁg ag@r&tieﬁ } ‘

. B-g3
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TIMING SEQUENCES
SUBCOMMAND TIMING

ERA 1103

BT POSITIONING SEQUENCES

INIT, ADVANCE jMT

Cleary fﬁ?ﬁ ¥
ﬁack 3

{if 5%&;3#&3 (if éﬁﬁg}mﬁé
same as Advance %?ﬂ}

%
|
sTop after approx
‘ ~ | Gms)

INIT. BACK  jMT |

Clear jKEPC ??

Back jﬁi@i
(if jBK1#0)] (if jBK=0)
game 85 Advance %Tﬁj

STOP {afier approx
Sms)

@%ﬁ% & m@g@ e e, gg&"‘ﬁﬁ?

£ &g%%‘ét Méﬁﬁ %’*‘tg ARCe ﬁ‘%f‘:ﬁﬁ»’%’?i?«

STOP
(LK = 18, WK = 32, BK = 0}

‘Siﬁg’ﬁ?ﬁj {(Delayed 2ms)

&E’f Reswne
Lie%r Read FF iDelayed 10ms)
Clear Write FF

APPENDIX B

| STO0P
(LK = 18, WK = 32, BK = 0)

Stop MIU; (Delayed 2ms)

T Resume ~
Clear Read FF (Delayed 10ms)
Clear Write FF¥

B84
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Tim NG 5&@ ENCES
 SUBCOMBAND §§%§X&

. ERA 1103

P

| TYPEWRITER SHQUENCES

APPENDIX B

‘fé?éfgéﬁﬁﬁﬁﬁs7f‘

EVENT

EESGLTS

~ iﬂii}&iﬁ‘griﬁi

e ] g = Xg) TR

relays (K30064-K30069), and
| Reader Clutch £Lg€§

Eﬁﬁrg;zés~ ﬁpg?ﬁpriéi& TWR

' ¥5§Wﬁ'¥ﬁ3é§é~éﬂaxgi?éé1

 *€§¢¥&$?£¢ appropriate im-
_possible Print and Function
 Translator relays (KZ6007-

i Lode Transliator \Giéﬂeléa
Ly - Lye)

K26013), Closes contacts in
circuits of appropriate

Reader Cluteh energized

Initistes cycle in Lype-

writer

Typewriter cyele
initiated o

Readey Common ﬁ@ﬁ§3££§

%363”

%‘fﬁﬁaﬁﬁr‘ﬁﬁﬁéﬁﬁy
Contacts closed

;Eﬁéxgizﬁﬁ‘ ﬁnabéf ixp@sai;;&
Print relay (X26019), Trans-
Jator Clutch {igg} Gaﬁﬁ
Translatoer éﬁieﬁa;cag and
Character

Acknowledge relay (K26003)

 Enable Impossible :
 Print, and lmpossible
_Print and Function o
Translaior rviayc
eaerg;yeé L

1, No circuit through

Z, firﬁﬁlt‘th?ﬁagh Lrans-

| NOTE:
typewriter code,

Translates code held in TWR
and detects 1 of 3 possible
conditions;

“translator-Character
Sequence is followed,
See a. below.

lator energizes Func-
tion relay (K26014)-
Function *equaﬁae is
followed, See b below.
3. Circuit thrﬁaga trans-
_ lator energizes Im-
~ possible Print relay
 (K26006) -Impossihie
Print Sequence is fol-
iﬁﬁﬁd' See ¢ heiaw'

See d, belaw for
Any L&de
not listed is- invaizd and
results in an 1%39553&1%
?r;nt Sequease ‘

B-65



TIMING SEQUENCES
ﬁaﬁﬁééﬁékﬁ TINING

ERA 1103 APPENDIX &

;?¥?E%§§?§ 1 SEQUENCES (Cont®d)

W

'a, Character Sequence , |
(A1l operations except Impossible Print, Carriage Return, and Tab.)

EVENT

RESULTS

Transiator Solenoids
energized

Transiator Clutch and Code

Causes typewriter to perform the appropriate
operation,

Character Acknowledge re- De-energizes Acknowledge I relay (K26004)
‘;ﬂ% vﬁssgzdeﬁ ’
%t%ms%ifﬁwe i De-energizes Acknowledge 11 velay, HMomentarily
relay de-energized vemoves U+ from TWR relays, and Header Clutch,
causing them lp de~gnerglze, and extinguishes
TWR thyratrons thus clearing TWR,

Y%H reﬁ ays de-energized

Be-energizes:  Code Translator relays, and im-
p05330§€ ?rxmt aré %ﬁﬁaiioﬁ ir%nsiatey relays,

Beader Cluteh de-energized

Prevenis initiation of another typewriter cycle
until another print command is received from CIC,

Reader Common Contacts
open

De-energize: Translator Clutch, Cheracter

Acknowledye relay, and Enable Impossible Print
R€§ag

Character Ackunowledge
x@ia} ét~€§€f§%£ﬂﬁ

Energize Acknowledge 1 relay,

és ﬂﬁw;@é@ﬁ 1 relay ener-

gized

Energize Acknowledge 11 relay.
Fires thyratron ito produce TWC RESUME (to PDC).

ymu%mgt&w&

B-86
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IBREN APPENDIX U

: b, Function Segquence
. i (Carriage Return and Tab only)
EVENT
relay energized Cioses hold-in contact throuygh
Contact, Opens contaci in TWC BE
1. o PP e o Y uUTy ey T oo ¥ - ~ I3 .y g
Tuteh and i Causes iypewriter to perform the appropriate
toy Holeaoids operation
: inowledge re~ De-eneryizes acknowledge 1
* gized
I relay de- De~eneryglzes Acknowled 11 relay, BHomentlarily
YEmoVes i+ avs, and Reader Cluten
causing them to de-energize, and extinguishes
TWH thyratrons ihus cleariay TWR,
SWH relays de-energlzed De-~enevgiz est C@ée {ranslator Solenoids nﬂ
iﬁpdb%*nif Print and fuﬁgii@ﬁ zrﬂmsiazaf relays,
Header Clutch de-energized Prevents initiation of another typewriter cya3@
. aﬁaii another print comma 3& is recvived {rom CTC,
{' e e = f—" - - - e v e RPN
) Return Contacts
relay de-eney- Closes contact in TWC RESUME circuit
mon Lonlacts 3 > ze:  Translal clureh, Character Acknow-
i Priny relay
€%drauikr ﬁiyﬁa&iﬁdgﬁ re -~ Closes contact in circuit of Acknowledge | relay,
lay uywﬁﬁﬁrgi&rr
Carriage Returs Con.acis Energizes Acknowledge I relay,
close : "
Acknowledge I relay Energizes Acknowledge II relay,
en Frq}é{é Fires thyratron to praducf THWC RESU PoC)
,,:@:

f}emmgms f?;ismza%wmmz orssion




PROTIROY

TIMING SEQUENCES ERA 1103 APPENDIX B
SUBCOMMAND TIMING

TYPEWRITER SEQUENCES (Cont'd)

¢. Impossible Print Sequence

EVENT : |  RESULTS
lmpossible Print xéiay gi@&ﬁﬁ hal&wzx contact ier §ts&if Ciesax kaidw
@xﬁ?w1?$ﬁ in contact for Acknowledge I relay (K26004) thus

holding it energized and préventing & clearing
of TWR and a TWC RESUME., De-energizes Reader
Cluteh. Energizes Impossible Print Fault veloy
(K30062 in ?aaii ﬁet&wtsr}

Impossible Print Fault Causes "&" Fault in Main Eq&xpm@n%

relay energized S

Reusder Clutch de-sner- Prevents initistion of another typewriter cycle
gized ~until another print commend is received from CTC.

{In addition the }m@ags&hlﬂ Print velay (K26000}
must be de-snergized by cleaving the fault.)

Tl vrrssireggtore Fhrwed o
. ) ~{““)
w‘ e, -
£ ueinrrams AESTARTH /A SSOCATES
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TIMING SEOUENCES BHA 1103 APPENDIX B

SUBCOMMAND TIMING

- HIGH-SPEED PUNCH SEQUENCE

ﬂfi Cumﬁﬁﬁﬁ z Event Hesults
i
e ey
; ;’-ﬁ?? & Sets Init, HSP FF,
g init, %Agh Q?Eﬁﬁ§ ' Xg X5 and Léﬁin-w-ﬁ?ﬂ
! PUNCH
Next closing of Fires thyratrons, energizing
punch syne, ‘ Tape Levei and Tape Feed
contacis when solenoids, operating punch,
Init, HSP is Clears Init, HSP FF,
set to "i” Seis HPC Resume FF,
Clears HPR,
Syne. contacts Extinguishes Tape Level and
open Tape Feed Solenoid relay
pullers,
Produces HPC Resume {(to ?Q{}
HPC Resume : f3£§i& HPC Hesume FF,
ﬁﬁgwwmmﬂmgmﬁwmm T

ﬁagmgaiﬁa %S{&Eﬁﬁ%ﬁ%ﬁﬁiﬁ v

o7}
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TIRING SEQUENCES EfA 1103 APPERDIX B
SUBCOMMAND TIMING

ARITHMETIC SEQUENCE CONTROL
TIMIRG SEQUENCES

The following pages are slightly different in format from those previously
encountered. In the following tabulations only sigmals sre listed (their corre-
sponding events are obvious in almost every cose). In order to separate those
subcommands which are issued from the ASC and those used solely within the ASC,
the following fermat has been used. The subcommsnds set flush left snd under-
lined are those which are issued by the ASC to different systems within the
equipment. The subcommands which are indented and not u%ﬁ@riin@& a%e used
only within the ASC.

Those sequences invelving subcommands which are generated in SK
which are used to control some portion of the major ASC sequence, are called
%Sﬂfﬁﬁﬂ‘gegﬁﬁaaeg*. An asterisk is used to identify SKU subcommends which effect
some coniyel whevever so doing facilitates an understianding of the ASC/SKC

sequence.

T orszaionaytorre ﬁgf&'ﬁaﬁf B9}

e - 7
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TINING SEQUENCES ERA 13103
SUBCOMMAND TIMING

ASC ADD X TC A SEQUENCE

-

CTC COMMAND - ADD X TO A

X POS § i ONEG

AP

X Ay g ﬁag

Ay INPUY : SET Ap PROBE

SET Ap PROBE
SET Ay PROBE

Ap PROBE Ap PROBE

RENEN SET B PROBE
CLEAR Ap PROBE
CLEAR Ap PROBE
SET B PRURE

Ay, PROBE CLEAR Ap PROBE

1

i ’ |
ASC BESUME

CLEAR B PHOBE

Flrrssiraptonn Fhord

é}i{ﬁ#{iﬂi%ﬁgi&iﬁﬂ%}%imﬁﬁi& O

&

A1

P

BIx B



O

g
L

4

Ux

It
S

ERA 1103 APPENDIN B
ASC SUBTRACT X FROM A SEQUENCE
CTC
NEG
~» AR
CLEAR DEL . ADD
SET Ap PROBE
-
AR
Ap PROBE
SET B PROBE
ASC_RESUME
CLEAR B PROBE

Fhwronirmeysovee Fhovsned

‘ o - . i (gv
ggmmm @s{gamﬁswa;am Dy
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TIMING SEQUENCES
SUBCOMMAND TIMING

ERA 1103

ASC SPLIT ADD X T0 A SEQUENCE

CTC COMMAND - SPLIT ADD X TQ A

£

x> Ag

Ar INPLT

bﬁi Ap PRUBE
T A PROBE

A o PROBE
Ap PROBE
CLEAR Ap PROBE

CLEAR A; PROBE
SET B PROBE

ASC RESUME
CLEAR B PROBE

ASC SPLIT SUBTRACT X FROM A SEQUENCE

CTC COMMAND - SPLIT SUBTRACT X FROM A

ﬁﬁ%ﬂ&ﬁu@@%ﬁﬂ@

f HGIREEIRING ﬁzissss f?é,f&cmgt visis

3,

COMPLEMENT X
SET SPLIT SUBTRACT

X% Ap

SET Ay PROBE

CLEAR SPLIT SUBTRACT

AR_PROBE
iiﬁé? b Ag PROBE
SET B PROBE

. ASC C RESUME
CLEAR B PROBE

APPENDIX B

e



ERA 1103 APPENDT

ASC SUBTRACT 1 FROM A SEQULNCE

CTC COMMAND - SUHTRsCT 1 FROM A
H
i

s

i

LHONE

[Tty

|
%
& @

| ART. A END-BORROW,

{AY4D (=0 ¢

| ART. A END-EORROW |

CLEAR I PROBE |
SET ¢ PROBE 2

\ ZERU MCT)
JLEAR D PROBE
SET C PROBE

{ROED

CLEAR D PROBE
CLEAR INIT, A-)
CLEAR EXT. SEQ.

71209
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B eosiraaptors
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TIMING SEQUENCES
SUBCOMMAND TIMING

ERA 1103

ASC LOGICAL SEQUENCE

CTC COMMANDS - INITIATE LOGICAL & EXT, ARITH, SEQUENCE

SET EXT. SEQ.
SET INIT, LOG.
SET DEL. ADD

X —» Ap

CLEAR DEL, ADD
SET AR PROBE
SET Ar PROBE

Ap PROBE

A1 PROBE

CLEAR X
CLEAR Ap PROBE
CLEAR Ap PROBE

SET REST. X
SET B PROBE

COMPLEMENT X
CLEAR B PROBE
CLEAR REST. X
SET € PRUBE

Q! ——m X

CLEAR 0
CLEAR C PROBE
CLEAR EXT, SO,
SET D PROBE

AR

CLEAR D PROBE
SET B+ PROBE

meag~
CLEAR X

ASC RESUME

CLEAR E PROBE
CLEAR INIT. LOG.

,&wa&mgw@witﬁg%ﬁmﬁi '
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TINING SEQUENCE
#1

S ; ERA 1103 APPENDIX B
SUBCOMMAND TINING ~

¢

ASC/SKC SHIFT ( SEQUENCE )

5

{"'?{f COMMAND - INITIATE SHIFT ¢

SK £ 0 t DK =

(NONE)
(NONE)

- _

} 5 T

s v R
i

Clear INIT, § LEFT
ASC RESUME

® Signals produced in SKC

ereaiengion. WMM .98

éf" HEHEERING ;?ss{sm f%ssmms oo




[ A

F

R A

TG

Fy

}%{l

| (NONE)
| SET INIT. SF
|
¥
o - - - - . S M

e R

r B ey e
L Asg Asq 7 R35
LSEFO, :
: 1 | 33& “ES?M
g
‘ Clear ff?@f.-z, 5
% t o8 2R i :
% | SOALE FACTOR %é?rgwﬁi oW SIIFT®
! : STEP ! STEP ‘ CLEAR TNIT,
, i | |
i | R ? . . o
i
L. — -~ - 3

#Signals produced ia SKC

WNOTE: Prior to the initiastion of the Scale Factor
Senquence the contents of A iz shifted left 36
pleces. During tl % ﬁ&wa&ﬁga a test is made to
determine if A34 ¥ Ags. If this condition ls met
the sequence ends. If this condition is not met
ihe contents of A is ghifted left and the test
repeated. This i@&»iﬁﬁ and shifting continues
until Agq 7 Aggs or, if this gondition i3 never
met, until 21l bits of A have been tested. At
the end of the sequence SK contains the number
of shifts necessary to returs A to its original
contents.
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TIMING SEQUENCES , ERA 1103 R AVPENDIA B
SUBCOMMAND TINING ;
ASC/SKC MULTIPLY SEQUENCE

CTC COMMANDS - INIT MULTIPLY, EXT, AR{TH 5E9., & SET sk TO 3B

I | | l

42 Pos, o nes, | Ay =hgs  Psa# A
{none) COMPLEMENT X § {none] STOP CLOCK
SET EXT. SEQ USET EXT. 5£0. ~l (none) : SEY Qvgxg%ew
SET INIT MULT ~ SET IMIT MULY. | {ﬁEF NOTE
SET MULT STEP SET. RESTORE X
SET DEL, ADD |

i

% POS. *ONES. e
RTINS % e
XA X A
NE FLERR DEL ADD

cho e

CLEAR DEL. ADD
SET A PROBE
SET A PROBE

SET A, PROBE

R, PROBE A, PROBE
é;”'ﬁ%%}%g TTELEAR A, PROBE
SET B PROBE

TCLEAR A, prOBE
CLEAR Ay PROBE

S5ET B pROBE
EXT S8E0 =1 | mEST x=1 EXT SEQ=1 | REST X=0 EXT SF0=0 S BEST Ke=0
NT X o {none) ASC_RESUME
CLEAR B PROBE CLEAR .8 PROBE CLEAR B PROBE
CUEAR REST X 1 SET £opromg ;
SET 0 PROBE ]
i
i e J
L : i ' {Eno)
LSKE D Q= ;=0 Tg=0 §8x= 0
{none) {none) ASC RESUME
CLEAR C PROBE CLEAR © PROBE T CLEAR C PROBE
CBET MULT STEP ‘ CLEAR EXT SED CLEAR EXT SEO
' CLEAR INTT MULT CLEAR INIT. MILT
SET DEL ADD
E {enn]
, 1 f
Oy =1 o By5=0 y SK=1
SHIFT & LEFT | SHIFT A LEFT 1
: il SHIFT Q LEfT 1
R BACK SK
CLEAR MULT STEP CLEAR MULT STEP®
SET DEL . ADD : SET B PROBE
ey
2
a3 .
- FROM SKC
5
Rkt
B WOYE: SETTING THE OVERFLOW FLIP-FLOP PRODUCES AN A FAULT. CLEARING THE A FAULT CLEARS
A y THE a¥£§¥LQw FLiPw Fkﬁ? AND ALLOWS THE ASC MULTIPLY 5EGUf&£” TH PROCEED,
fre s?qé‘x‘ e ﬁﬁﬁwmﬁwﬁ k : , B-100

i

Z “uing £54 f;a»m g?‘ SOELIATES o : .
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NG SEQUENCES 53;x~1-42§3§gﬁg;§1~'_ S APPEMDIX B
? %&%&2%§@ - o - i

éﬁﬁ §I¥i5£ Sﬁ@ﬁ%ﬁbﬁ Qﬂﬁtiﬁaaé

ﬁ - e Div, Check if
! First Divide Check 11 | Di¥. Check II: Q

i
o,
e

Hone .

Div, Lkmgx 2‘5‘ : E L
J:ﬁi¥ ﬁh%ek 1i=0 | Clear Div, Check 1

~ Set Div, Check II

| Fixst Divide Cheer 1

Div, Check 10
Div, Check 1lI=l

5€$§§d_ﬁi¥§§$°§ﬁﬁg§ §1 f

B35 =836 1 | Ass F Age
- iy e

4 ‘ : ‘
| None ~ Divide Check Stop
i : ‘

: A‘ﬁiv;vﬁaeék 1=0
o Div, ﬁﬁ@a%,1§¢$

Q,

Second Divide Cheek T

Qg ﬁ‘@g‘ i‘ Qg = Qi

. v | o
Clear Div, Check 11 | | Divide Check Stop |
.. | Clear Div, Check 11}

b o Tei

4. Aii&r the ah&%s ﬂl?iﬁi&ﬁ aﬁeekﬁ &agﬂ been made ih% Divide Check.
1 & 11 flip- f3$ps are both cleared, Divide check Probes 1 & 11 are
' prﬂéav%é bat h&?ﬁ 1o eifgaz ' o ~ i

: fj§@ ‘§1¥1§£ fﬁﬁﬁk i&g §ra§ﬁeﬁs an ﬁ Eaﬁii 3§ﬁp

PX 71209

R e s




By 71909

1

Ad i:{i%{; S‘EQ im L;S

SUBCOMMAND TIMING

- See Poge B-33

v

RSC Tnitiate %9*%&% Seg ;
See Page B-104

n =07

#Not 41,
L42, 43 or 45

ERA 1103

REPEAT SEQUENCES

APPEMDIX B

n = nuwaber of times the
rapested instruction
iz to he executed.

T e g

number of exscutions,

TC NPT Repest Sequence

{
f See Page B-53
l ‘ ~Or Page ﬁ»g@

No Jump

%?SC End Test (No Jump) Seq.

- iSee ?a:;ﬁ% ]
i ‘

, 41 &
| 42 43 45
CTC--SED. CIC 42 Repeated Seq.| [CIC 43 Repeated Seq.| | CTC--SEQ.
| HPO-MPS WPO-IP5 % MPO-1P5 MPO-1P5
|Ses Specif | See Specific
‘%&g$&§ﬁ§£i§ﬂﬁ See Page 329 { | See Page B-3] Instructions
z ‘ ; ‘ 1
|CIC 05 Repeat Seq.| No § HNo | No |
L See Page B-56 31};@3 }é,\ Juwmp Jump ,&\ Jumn 3%%2‘%‘:@3&\ :;i@ﬁ?;}
7N e
v v oo ws |
- EON ! - - . | Repeat Seq. |
| L NP

L

See ?3ge B-105

RSC End 7 %52 i

See Page B-105%

& Jump) Seq.

n-r#F0 ﬁ//ﬁ -1 E

v

CTC Jump Termination Seq.

MPL-EP5
% Ses Page B-57
, v N
CIC Repeat Termination Seq

HP6 MPT
See Page B-56

CIC Normal MP6 & W7 Seq.

Mpo , MPT
See Page B.9

~Next Instruction Obtained
From Fixed Address Fy

2NOTE

structious

Tastruciions 14

k] / 7 e
4 f‘fﬁ?, é“g, **asg}g 45;‘&

- 7 -
Next ITuastrvotion Obtained
o

From Currvenl VAE Address

56 & 57 cannot be repeated hecouse RBIC

is cleared or the clock is stopped during the execution of these in-
1, " k3 y

ceded them,

R

Ty
SomsIR e FUIRERRCH

sezeld

These iastructions therefore, proceed as if no repeat pro-



. TONG xﬁQﬁWﬁth . EmA 1103 . APPENDIX B
 SUBCOMHAND TINIRG Lo . ; o

- RSC INITIATE REPEAT SEQUENCE

'5,‘ e ‘ \} NOTE: ﬁﬁriﬁg 8 QTC 75 5&qa&aﬁa the 75
L G ~ flip-flop is set to "1 and tLhe Hold
Eﬁy@a& flzp«f3s§ ig clesred to "0".
CIC COMMAND L  BSC SUBCOMMAND. ‘;“ DESTINATION
. Initinte 3&§éﬁtk i‘%f“”“”ﬁy’ L :Set Engt, R&ﬁa&i to e

Set End Repeat to "1"

- CP sﬁé?ﬁ?ué PAE (End Repeat | PAK
v from PAX clears End :
 Repest teo “&” if 970.)

|   €1@&? Eﬁii R@p@at to “ﬁ"

vie&r 75 FF to MO

Set fold Repeat to “1"

- 5&* Init, Test to "1”
Clear Ady, &ﬁé?&&ﬁ %3 oY
ACF A Qiﬁﬁf Init. Téﬁt*iﬂ nom
e Sgskéaiay,$asx tﬁ‘“I*
0 | L =0
P | Set ﬁ?ﬁ to 7 : . . i e %?ﬁ

Set Adv, ﬁédrﬁss to 17

Clear Ba}ay T@st to "O™ Clear D@an Test to "O"

‘a%%mw L mmwm el PIC

- NOTE: 3@$txnazieﬁg are shown for those Q&& ﬁggnaia w%zgﬁ are. sent Lo other
‘ $ﬁ£tlﬂﬁ$ of the aampu@ar‘~,‘ o .

ﬁfwmﬁfﬁgﬁ'mm Fond \  G . o v

g&w%wx@& %awm&;?immwﬁ e
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TIMING SEQUENCES  ERA 1103 APPENDIX B
SUBCOMMAND TTHING

RSC END TEST (NO JUMP) SEQUENCE

NOTES: 1. This sequence is performed after a repeated instruction
sequence if Initiate Jump Terminate 1s not received
from CTU,

9. During MP3 of the repeated sequence, PAK is advanced.
1f n-r=0, End Repeat [vom PAKyy clears Eund Hepest
to "O"

BSC SURCOMMARND DESTINATTON

0 COMMAND

Tegt . Set Inmttiate Test to "IV

- - s -~ «r—«u--»%
; : o i I
- CP . Set Deluy Test to "l
: 5 i
i P POV N LTS IO
Clesr Initiate Test Lo "07
i
. i
S al : Tpe Y
s - * ]
i
i
. o . ¥ . . . .
Loy ; et RAINTY 4 =y i BRI
L CP Sel ML to o f ; MPD
{ H i i
: 2 i ot N
? cncivionally Advance ] PR ;
‘ !
LRI 10 ;
UAK and VAR i
. . _ w8t e s 5y ¥
: Cilear wiayv Tesl Lo {3 JREER £} :
: :
H : FATe
; ‘ : Pixe
)
. :

shown for those RS0 sionels which sve senl (o olher

computer,




° TIMING SEQUENCES
© SIRCOMMAND TIMING

;ﬁﬁﬁ‘igﬁﬁ W,  a£§?EﬁﬂZX;3

7 B . b ¥,

RSC END TEST (WITH JUMP) SEQUENCE

NOTES: 1. This sequence is performed af
‘ instruction seguence 30 Initd v
Terminate is received from UTC, A

5. During MP5 of the repesuted sequence, PAK is
advanced, I1f a-r=0, End Repeat f{rom PAKyy
clears End Repeal to ™07,

ory 87 A PO
TRATION

CTC COMMANDS " . RSC COMMAND

. - - P R o
s ; . .o ; Lo | e ) i :
Tnitiate Jump Terminate | b ~; Set. Jump Terminate to "I :
| ! :
- ek i !
! : t :
initiate bnd JTest ;
;
R B - . g I .
- “ o
: X :
| MED ?
: i Clear Delay Test Lo 0" )
i o 7 5 5
z ! {
AsC Hesume

sy
b

ey

‘ T S A o P4 gy s i “
KOTE: Destigetions sre sbhown for
secliops of the computer,
%

!
{
\ k ¢

kY g




