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6. Record the input character (830) in the accumulator
at the fast access record net (LS).
7. glﬁ!t( Jt{:ho mft,m’njat\or (L13) into 74 and F4 through
8. Gate F1 u{:to adder B gate.
9. Hold adder A gate low.
10. Record adder output (L51) in the accumulator.
11. Reset F9 at T31. ( GX 64T 5 /
12. Set Cl1 at T31.
Cl 1. Regenerate the control loop.
3. Reset Fl6 and shift Flé through Fl.
~ Decoded Signals " ’
’ K16 = G19.79.881 Reset entry
K33 = K3 v K16 Any input
Block Diagram
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MONROBOT XI SERVICE MANUAL

v 4
LOAD
Description
Pressing the Load button on the control panel causes
the contents of the accumulator to be transferred to the con-
trol loop, but does not allow orders precession to take
place. The button may be pushed at any time but will only
operate if the machine is in the stop condition.
Sequence
C2 1. Set F9 if the Load and Start buttons are not pushed,
if the Reset Entry device is not actuated, and if
Gl9 is set.
2. Generate K20 if F9 is set and the Load button (89)
is pushed. ‘
3. Set Cl0 high with K20. D
4. 8Set C3 when C1l0 gpes high.
5. Light "Load" light.
c3 1. Halt in C3 until C10 goes low (about 10 milliseconds).
2. BSet C4 at T31 if Cl10 is low.
C4 1. Record accumulator (L13) in the control loop.
2. Reset F9 at T31l.
Cl 1. Regenerate the control loop.
2. Reset F16 and shift F16 through Fl.

Decoded Signals

K20 = Gl9-F9.89 Load
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3 - 14 MONROBOT XI SERVICE MANUAL

HALT ON-OFF

Doscr;ption

The Halt button provides a means of interrupting the
course of a program and allows the operator to "single-cycle"
through the program one order at a time. It does this by
setting a flip-flop in Cl, which in turn inhibits the ad-
vance of the C counter into C3. This holds the order imn the
shift register where it may be inspected via the shift reg-
ister lights on the control panel. The flip-flop is then re-
set with the Start button, which allows the computer to per-
form the order in the shift register and advance to the next
order where it halts again.

When the Halt button is again pushed, the computer may
be started again with the Start button but will not halt on
succeeding orders.

Sequence &-,
" oN

l. May be pushed at any time.

2. Light "halt" light. |

3. Set Gl17 at Cl and T31 if G19 (stop) is not set.

4. Inhibit advance to C3.

5. Inhibit sector comparison by holding C20 low and in-
hibit setting Fl1l for multiply and detract opera-
tions.

6. Inhibit magnetic card operations during C2 by in-
hibiting set of F9 which indicates magnetic card is
"home ."

7. Turn off "Start" light if the machine 1is in C2.

8., 1If the order in the shift register is a Stop order,
then G17 is reset with G19 and will be set again
only at the end of the next Cl. This is done so
that the Start button does not need to be pushed
for each reset entry and load operation when the ~
machine is stopped.

9. Reset G17 at T31 with the one-shot circuit (S21)
when "Start" button is pushed. This allows the
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1.
2,
3.

C counter to advance and perform the operation
which has been dormant in the shift register up to
this time. In the Cl immediately following the
operation, G17 is set again and the sequence of
events starts over again at Step No. 3,

May be pushed at any time.
"Halt" light goes out.

Nothing happens to G1l7 until it is reset with the
Start button in the usual manner (See No. 9 above).

However, G17 is not set at Cl and T31 so the com-
puter is not brought to a halt for each operation
as before.
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START

Delcriptibn

Pressing and releasing the Start button causes the ma-
chine to advance the cycle counter to the next C count (C3)
and to reset the stop flip-flop. This allows orders preces-
sion to occur and hence puts the computer under control of
the order in the control loop. The button may be pushed at
any time but will only operate if the machine is in the stop
condition.

Sequence

C2 1. Set F9 if the Load and Start buttons are not pushed,
if the Reset Entry device is not actuated, and if
Gl9 is set.
2. Set Fl10 if F9 is set and the Start button is pushed,

3. Set Cl0 if Fl10 is set and the Start button is re-
leased.

4, Set C3 when C1l0 goes high.

03‘ 1. Halt in C3 until Cl1l0 goes low (about 10 milliseconds) .

2, Set C4 at T31 if C1l0 is low.
Cc4 1., Gate accumulator into the adder B gate.
2. Hold adder A gate low.
3. Record adder output (L51 = L13) in the accumulator.
4, Reset F10, F9, and G19 at T31.
5. Light "Start" light when G19 is reset.

Decoded Signals

None.

U
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STOP

Descriptton

The Stop command causes the machine to stop in C2 and
allows the manual operations of Reset Entry, Load, and Start
to be performed. Once the stop flip-flop (G19) has been set
either by this operation or by Reset, the normal sequence of
orders precession during Cl is prohibited. This preserves
the stop command in the orders shift register.

Sequence
c2 1. Set Gl9. 6/7-Ffé’-f'/ﬂF/M-Ff?’-ﬁ/z’-cz.

2. Use G19 to inhibit advance to C3. /6/{[04/“@,/ (47 Z/y
3. Light Reset light with G19. - A’fz/w/é,#/ } = Y :

Coding

0000 0@00 @000 0000
A

Operation L-Lights to indicate no buttons are
depressed.

Lights when Start switch is B ’
pressed. (See 'Start.") flo= ry6lg-sy

$7° dé:/ .

Decoded Signals

None.
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CLEAR ACCUMULATOR

Description

The Clear Accumulator command causes zeros to be re-
corded in the accumulator.

Sequence
c2 1l. Do nothing.

Cc3 1. Do nothing.
Cc4 l. Hold A gate low.

2. Hold B gate low by holding intervention switch net
(W/29) low with F9',

3. Record adder-subtractor (L51 = 0) in accumulator.

\&_Ewgzg;fgliE;Z} (coo0o0 0000)

Operation

Decoded Siggals

Kl = F16:F15.-Fl14'.F13'

Block Diagram

—'.-i ACCUNU’&*O# I

Adder LA o

Svbtraster|, -8 o




THEORY OF OPERATION

3 - 41

6. BSet C3 at T31 if Fl is low and repeat process.

7. Set Cl at T31 if Fl1 is high.

Coding
0 0001 1
0 0910 3
0 U100 3
1000 11000 o-1000 4
s 0000 5
Operation 0 0000O0 6
0 0000 7
1000 0000 8

bit
bit
bit
bit
bit
bit
bit
bit

shift
shift
shift
shift
shift
shift
shift
shift

If programmed a "1," a high order one
will be 1nserted in the multiplier be-

//t/ﬁ / ,

fore it 15 shifted

Decoded Sigpals

K19 = F16-F15'.Fl4' Any shift

K5 = K19:F13'-.F12(C3 v C4)

KES5' = F16' v F15 v Fl4 v Fl13 v Fl12°' (Decimal shift right)®

Block Diagram

Decimal shift right
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JUMP, UNCONDITIONAL

Description

The Jump command transfers the contents of the storage
register specified by the address portion of the order link
to the control loop.

At the end of the operation the carry flip-flop is set
so that the address specified by the order link in the shift
register will be increased by one when the shift register
precesses during Cl. This allows the machine to process in
sequence the orders in a program. For further discussion,
see paragraph on "Orders Precession."

Seguence d =

Cc2 1., Form a circulating loop with F8 to F5 and circulate
the sector portion of the address under control of
Cc20.
Fa!
2., Use Fl2 to compare sector address (F5) and sector
address track (Z5). Set F12 if F5 is not equal to
Z5 during C20.T31', =R

F21 ;
3. Reset F12 at T31 if C20 is high.

F21
4, If Fl12 is already reset at T31, indicating the
sector address and address track are the same, set
C3.

F21
5. If F12 is set at T3l, return to Step No. 2 of C2,

6. If the desired address is in fast access, C20 will
be low and C3 will be set at the first T3l of C2,

Cc3 1. Do nothing.

C4 S"i. Select either fast access B or general storage play-
back and unlace it with L81.

2. Retime L81 with L82,
3. Select either L82 or one of the three arithmetic

registers (L13, L23, or L33) which are already on
time with the L83 net.

4, Record L83 in control loop.

5. Set the carry flip-flop (L50) at T31 in order to
add one to the Jump command address during Cl.
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NN
Coding re 5 S
i /—\‘\_/'"/’( -
0011 00XX XXXX XX X X,
;..W_r__J L \_
Operation Address

If = 1, the machine will not compare
during the first word time of C2 re-
gardless of sector address unless ad-
dress 1s in fast access, in which
case C20 will be low and C2 will

only last one word time,

Decoded Signals

K26 = F16'-F14(F15 v F13) Any jump
K9' = F16 v F15 v Fl4' v F13' (Jump, Unconditional °
K50 = (F1' v F2' v F3')F4'*F5'-
: F6'-F7'-F8'-F9'.F10'* FI12 Fast access
C20 = C2°K50':G17' (any command General storage

with a storage address)

Block Diagran

L2S
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’ 8 r /Mo (¥ plrvand l—l.al
| Foast Access 8 |-=- ihe
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L82
L8/ LEZ S
L8/
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Genera !
'S‘l‘or-.o! 0 LBZ

——-———-—l Conteel Loop j
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JUMP RETURN

Description

The Jump Return command is the same as the unconditional
jump command with additional features which transfer the con-
tents of the control loop to fast access No. 2., This makes
it possible for the programmer to jump out of his program into
a subroutine and to return to the next order in his program
by jumping to fast access No. 2 at the end of his subroutine.

Since fast access B is recorded on the drum one bit
time earlier than fast access A which contains the control
loop, the transfer of the control loop into fast access
No. 2 must start one bit time early, taking the early con-
trol loop (L2) and recording it across the word time (i.e.,
from C3°*T31 to C4°T30 inclusive).

The Jump Return command replaces the present jump link
so it now becomes the new jump link in the orders loop.
Therefore, it must be modified to an unconditional jump com-
mand before it leaves the shift register at the completion
of the operation.

Sequence

C2 1. Locate proper sector (see Steps 1 to 6 of Jump, Un-
conditional).

C3 1. Use C5 to start recording early control loop (L2)
in fast access No. 2 at T3l.

c4 1. Record storage (L83) in control loop (see Steps 1
to 4 of Jump, Unconditional),

2. Record early control loop (L2) in fast access No, 2
during T31'.

3., Set the carry flip-flop (L50) at T3l in order to
add one to the jump command address during Cl.

4. Reset F1ll at T3l in order to convert this command
to an unconditional jump command.
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Decoded Signals

K26 = F16'.-F14(Fl15 v F13) Any jump

K11l* = F16 v F15' v Fl4' v F13' '(Junp if accumulator
is less 0)°'

KS0 = Fast access

See Jump, Unconditional
C20 = General storage
Block Diagram
Laz cy-Fu’

L
Conlea/ Leoep ]_L

C‘I-Fll L]
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TRANSFER ACCUMULATOR TO STORAGE

-

Description

This command transfers the contents of the accumulator
to the storage register specified by the address portion of
the order link. The contents of the accumulator are not de-
stroyed in this operation.

Seguence

c2 1. Locate proper sector (see Steps 1 to 6 of Jump, Un-
conditional).

C3 1. Use C5 to start recording early accumulator (L12) in
gtorage at T3l if the address is fast access B or
general storage.

C4 1., Use C5 to continue recording eariy accumulator
(L12) in storage if the address is fast access B or
general storage.

2, If the address is either the multiplier, multipli-
cand, or accumulator, record the accumulator (L13)
in the indicated register during the entire word
time. However, if the accumulator is specified,
the accumulator will be transferred to the multipli=-
cand as well because of the minimization on the mul-
tiplicand record gate.

Coding
1011 0(0XX XXXX XXXX,
Operation Address

See Jump, Unconditional

Decoded Signals

»

K12 = F16°F15'+-F14-F13 Transfer to storage
K30 = K50-(K12 v K1:F11') Transfer to fast access
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K50 = Fast Access
See Jump, Unconditional
C20 = General Storage
C5 = C31 v C4.T31° Fgfly record gate
IT EARLY

Block Diagram
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Sterage
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TRANSFER STORAGE TO ACCUMULATOR

Description

This command reads the contents of the storage register
specified into the accumulator.

Seguence

Cc2 1. Locate proper sector (see Steps 1 to 6 of Jump, Un-
conditional).

C3 l. Do nothing.

C4 1. Select proper information in the L83 net (see
Steps 1 to 3 of Jump, Unconditional).

2. Record L83 into accumulator through adder B gate.

3. Hold adder A gate low.

Coding
1101 00XX XXXX XXXZX,
-~
Operation L Address
If programmed a "1," accumulator

will be cleared during C4.

See Jump, Unconditional.

Decoded Signals

K50 = Fast access
See Jump, Unconditional

C20 = General storage



CyFil-FISFI ‘ h

L8

- ——— .

FAR

L3 1 L8 | L9 j<— FR

\

!

0

P30-K50 K

i

Cl4t2+0y,

U LR L LIS

S
~TRANSFER, .@.QR% /o Hee.

Voo 2



O

——

5 /(ng“ I}Ofﬁét' -/g/%cd/ﬂym 70R: 22 2
J’/”‘?ﬁ?) N A A Ve a7

f/éﬁ/»?& g [50/ W)
| Clo K50'- 617"-c2.
ﬂ-aug;cf A?) “""‘” s

azfdw ' / i
W /"/f &‘(r[% ///Zf Ma,/cz g 17 3/ MC’ 3

5(} aéa/ W 2 A /,,Wg/w /‘*;’/WW%M
ot GLu STORE < LF = s — AT = 5T U7 e A ff{]*[‘ﬂ(f”fz)ﬁ
T Bt L T4l = 142 — 43, (Lf;’ L ‘" #o-ﬂ

e ot At pecstth A= Lx2ole3 = LE3. [dg3 < LIS K50 FIFR
\/ L83 « 425 k50 -F3 S/
» (13 = 473 K50 F3-F2 -F.
@/W (93 wds arenmidii W Mui/@f ﬂ#«y/
- A 473 c4 - Flb-Fis Fil
A8/ < (49
4 =51 Ch- f2 - k27 A5
() Aol odle 1 e Lo

_ 0 , 



lr e s e
THEORY OF OPERATION 3 - 53
Block Diagram
‘——'L Acevmuvlate,r ]
q
| g

Adder e’ ____ ©
L8/

Sv b trester Y, ;




3 - 54 MONROBOT XI SERVICE MANUAL

SUBTRACT

Description

The subtract command subtracts the contents of the
storage register specified from the accumulator and stores
the remainder in the accumulator,

Seguence

Cc2 1. Locate proper sector (see Steps 1 to 6 of Jump, Un=-
conditional).

Cc3 1. Do nothing.

c4 1. Select proper information in the L83 net (see
Steps 1 to 3 of Jump, Unconditional).

2. Subtract L83 (B gate) from accumulator (A gate).

3, ?et §arry flip-flop (L50) control for subtract
Ql7).

4, Record result (L51) in accumulator.

Coding

1110 0 I:EX XXXX XXXX,

Operation Address

If programmed a "1," accumulator _ "
will regenerate.

See Jump, Unconditional,

Decoded Signals

K50 = Fast access
See Jump, Unconditional

C20 = General storage
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