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OPERATORS PANEL

GENERAL

This document contains a short description of the functions of the four
cantrol cards in Operators Panel. PANEL CONTROL 1 1029 and 2 1054
and PANEL DATA 1 1031 and 2 1032, and the PANEL DRIVER 1033
located in the CPU card rack. POS A17.

A block diagram of these modules are shown in Figure 1.

MAIN DESCRIPTION

The connection (Data Transfer} between the Operators Panel and the CPU
“is-via the 16 bit PANEL BUSiPSi. This- bus uses 16 time slices for one

i i

complete cycle of data transt’ers. The information on the bus for each time
slice is shown in Table 1. The timing control of the bus is located at the
PANEL CONTROL 1 iPCi} sent, and consists of a 4 lVlhz oscillator and
a four-bit counter. The osciiiator paises {08(3) and a counter clear signal
(CC) is tran§ferred to the PANEL SEWER (PDR), which has its own four-
bit counter running synchronously with the counter on PC1. (Synchronized
by CC.)

The PANEL DRlVER module 1033 has two additional "registers” which
has no connection to the functioning of the panel. That is DECODED
PlL (A015) and the Automatic Load Descriptor (ALD, (30-15). These
are read by the microprogram with TRA9 or TRA1O respectively.

The OPERATORS PANEL is controlled both by theVOperator and the
CPU micrOprogram. Control information is exchanged by using the TRAO
instruction to read panel status information and the TRR instruction to
execute panel control functions.

When the CPU is in STOP-mode the panel status is read repeatedly (Fre-
quency determined by micro program loop). in RUN-mode the micro-
program servicing the panel is entered only every time the CPU receives -.
a panel interrupt signal transferred via PB—bus as bit 12 on timing cycle
3, 7, 11, and 15, every 2,5 ms.

The main program is not interrupted if one of the following buttons is
pushed: ACTlVE LEVELS, DlVlA ADR, PADR, U, DATA, lR. This is
called a NOOP condition )2 No operation wanted by microprocessor.

Note that pushing ENTER REGISTER when a CPU—register is not selected
is also a no-operation.
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PANEL DRIVER PANEL CARDS

0 Selected register -+ L (General buffer)

1 Panel control —> Control flip-flops

2 As 0

3 PIL, PON, ION, MR16/17 ' —> Bufferregister
M ‘ Reg. adr. and CPU-control +— Register selection and

SINGL. INSTR. STOP
and PANEL lNTER-
RUPT.

_ 4 As 0

5 Panel data reg. <— Panel data switches

6 As O

7 As 3

_ 8 As O

9 Panel control -> Control flip-flops

10 As 0

11 As 3

12 As 0

13 Panel status reg. <— Panel status reg.

14 As O

15 As 3

"Table 7 — Panel Bus Transfer Timing



Debugging Hint:

When the CPU-register selector-switches STS, D, P, B, L, A, T, X are
functioning properly the microprogram is responding correctly, reading
panel status and setting panel control. To check transfer of status-register
from panel to Panel Data Register via PB-bus use CC (the best oscillo-
SCOpe triggering signal for all check of PB, 1029 term 91 - Panel Data
Reg 1) and look at time slice T13. Refer to Figure 2. For further check
of transfer to CPU H-register via lB use TRAO for triggering. For check
of panel control work transfer via IB TRAO may also be used for trig-
gering, but look at the first TRRO following TRAO. Note that the echo
of the level code is not used by the panel. Instead the level code is sam-
pled into a 4-bit buffer register from P8 when panel status is enabled

:40 PB in time slice T13. See Panel Data 1 (1031/88).

u H



PAS —-. PANEL STATUS REGISTER

14

13

1054 ‘2

' ”1 031 4

l T

W17

W16

NOOP

SET ADR

DEP

REST

Sl+CONT

LOAD

EXAM

LEVEL

' REG

l
l

— Switch register bit 17.

- Switch register bit 16.

- No operation. The content of Lamp Register(LMP)
is not changed by microprogram.

- Set by pushing "SET ADDRESS" button, reset af—
ter first TRA PAS or ”ENTER REGISTER" buttons.

- Set by "DEPOSIT”, reset after first TRA PAS.

- Set by "R ESTA RT" buttons, reset after first TRA
PAS.

- Set by ”SING LE INSTRUCTIONS” or ”CONTlNUE”,
reset after first TRA PAS.

~ Set by ”LOAD” button, AUTO LOAD or REMOTE
LOAD function, reset after first TRA PAS.

— Set by pushing ”EXAM" select button.

- Code of selected level for register display.

- Code of selected register for register display (STS,
D, P, B, L, A, T, X).

After reading panel status, the microprogram returns the panel control word using '
the TRRO instruction (Transferred via PB on T1/T9).



PAC -- OPERATORS PANEL CONTROL REGISTER

I‘“ 1054 ——>I<~ 103; m...

l‘3l1211110l9 8I7I6 5141:; EM?

M

'
Emerge-2F, -

Set reg‘emig
LOAD ind.

Set CONTINUE (RUN model

Set eri'or ind. MCL.

Reset LOAD ind.

SIGNALS TO PANEL VIA PB BUS

Enabled on the PB bus with PLE signal in T3, T7, T11 and T15.

Rik—4 \__._\/_____/

_....... Current in er-
rupt level (PlL 0-SI

<-—-—--—-=- PON: Paging on “m

m“ ION: Interrupt on
-- Address bits I?) and 17

TBA 0: clear status after reading

CONTROL SIGNALS FROM PANEL VIA PB BUS TO PANEL-DRIVER

Enabled on the PB bus with CE signal in T3, T7, T11 and T15.

I l l
15 I4 13 12 11 'IO

\_._____\/_____*/

--————-——-»- SINGLE INSTRUCTION

-—-——-—~—«~ STOP
PANEL INTERRUPT

REGISTER ADDRESS



- ODE-ratio” 11:2 (1122:1033) pa IRegister 233$? Code CPU Reg. (Internal infeerrupt

' Trans. Code)
r; :2

D O 1 T X 6 X

W A 1 5 Register X 6 X

T “2 6 Code X 6 X

X 3 7 1031 X 5 X

B 4 3 Output x 6 x
L 5 4 12A X 6 X

P 6 2 X 6 X

STS 7 0 1 X 6 X

~ 1R 8 4T 4 NO

EXM 9 , 7 Register 6 X

DATA 10 5 Code 5 NO

U 11 6 RC 6 NO

RADR 12 0 1032 0 NO

ADR 13 1 Output 1 NO

DMA ADR 14 2 14B 2 NO 1

ACTIVE 15 3 1 NO Signif—
LEVEL icance

N0 = NOOP



Rea. Address: Rem: Set Bv:

o P. ADR MDRY. FETCH
1 ADR MDRY. FETCHODMAGRANTO
2 DMA.ADR. MDRY. DMAGRANT
4 IR MDRY. FETCH.
5 DATA MDRY. FETCHO

DMAGRANTO
6 LMP TRR2
7 PAC TRRO

LMP code = 6 = U, EXM, STS, P, L, B, X, T, A, D.



”05¢

(4 MHz) Q4 , ,
~ m

E E CONTROLS ' r
E 3 ENABLING
Q m SIENALS
“ Q

COUNTER
/

= 0

___ Cost) (cc) CleaLfgLini PANEL CONTEOIJ 1029
SWITCHES T0 PANEL. DEN/El? 70:23

LOAD MODE
V

-_ [M

- L 0" D E Q CONTROLS
DATA ”w a ti ______g,. ENABLING
”WW 8 Q SIGNALS

Figure 2 PANEL T/ME PULSES GENEEANO/V
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SIGNAL DEFiNiTiON UST



SIGNAL DEFINITION LIST

ADREN 1032 Enables light in bits 16 and 17 of lamp
register in case of diSplay of address and
no address decoding.

CARRY 1031 UP (COUNTER = 15) DOWN (COUNTER
= 0), which stops level select counter and

M enables current level defined by PlL.

CC 1029 Clear Counter. Transferred to Panel Driver
1033 and used to synchronize counters in
panel and Panel Driver.

CE 1029 Control Enable, Le. enable control signals
to P8 in T3, T7, T11 and T15 for tran-
sfer to Panel Driver (for bits 9 to 15
only).

CPUR 1054 CPU-register selected by panel switches,
" i.e. one of the registers D, A, T, X, B,

L, P, STS.

‘ _ C88 1032 Strobe pulse to monostable ”stretching”
circuits. Occurs on TP1, TP5, TPQ, and
TP13 if ACTIVE LEVELS are seéeeted.
In the case of DECODE ADDRESS for
the pulse above and TP3, T197, T?11,2:w m8:
and TP15.

DDX 1031 Digital Display signals in two digit bin-
ary coded decimal code. For source
see PLE.

DECODE 1054 On/Off 111131109 cempiemented by Decode
. Address switch. DECODE signal is on when

button is fighted.

DOW P.S. Signals from «button in LEVEL field.

DWxx 1031/32 Lamp signals to selected register indicator
lamp (T, A, D, etc).



Signai Definition List, continued

EXAM

EXM

lDLE

ION

LCX

LE

LS

LWA

MCL

MWA

NOOP

1054

1032

1 032

1031

1032

1032

1029

1029

1 054

1029

1054

Panel status bit 7. EXAM = CPU RO'EXM1.

Control flip-flop which is set to one by
pushing EXM select switch and reset by
pushing lR or any select switch to the left
of EXM.

Decoding of PlL = 0, which drives lDLE
indicator light.

lnterrupt system on, same as corresponding
CPU signal, transferred via PBS.

Level Code (=PlL) or memory address block
number defined by memory address bits 12
to15. Used as input to active level decoding
or decoded address.

If LE is true the content of the L (LMP)
register (set by TRR2) controls the lamps
in the DATA field of the panel. lf LE is
not true the lamps are controlled by the
LC-decoder.

Strobe pulse to L register which transfers
the content of LMP from Panel Driven: s
1033 via PB.

Control signal which lights the A-segment
of the lease significant diSplay digit.

Master Clear signal generated as a low level
pushing MASTER CLEAR button.

Control signal which lights the A-segment
of the most significant display digit.

No Operation wanted by micro-processes
in STOP mode. Transferred to CPU as
panel interrupts when CPU is running
NOOP is true when any of the registms
ACTlVE LEVELS, DMA, ADR, AQRt
PDR, U, DATA, or lR is selected.



Signal Definition List, continued

080

PBxx

PCRx

PLE

PLS

PON

NRC/7

R8/15

PLx

RWxx

STEP

1029

All

Paging Reg.
1040

1029

1 029

1031

1031

1032

1031

RS.

1029

Panel clock pulses, also transferred to
Panel Driver (1033). Frequency: 4MH2

"( 250%);

Wired OR data bus between panel cards
and Panel Driver (1033). Two—way mul-
tiplexed communication.

Ring bits in CPU paging control.

Enables PL (=PIL) as level code to the
micro-processor as bits 3 to 6 in the panel
status word. PLE becomes true if level
counter is 15 and the + button is pushed
or if level counter is 0 and the —— button
is pushed.

Strobes PB bus into PL flip-flops and
WPON/ION flip-flops.

PAGlNG ON mode in CPU, same as cor-
responding signal in CPU, transferred via
P84.

True when any of the register select but-
tons 0—7 are pushed (D, A, T, X, B, L,
P, STS).

True when any of the register select but.
tons are pushed (lR, EXlVl, DATA, U,
PADR, ADR, DlVlA-ADR, ACTlVE LEV-
ELS).

Equal to PlL in CPU. Transferred from
CPU via 1033 and PB.

Signals from register select switches.

Single pulse generated by pushing + or
— button in the level field of the panel.



Signal Definition List, continued

SSTOP 1033

P.S.

1029

1 029

1029

1029

P.S.

P.S.

1031/32

StOp signal from CPU (WAIT instruction
when interrupt is off or FETCH and SIN—
GLE lNSTRUCTlONl.

Signals from panel control switches (push
buttons).

Time Counter flip-fIOps 4-bit binary coun-
ter.

Not used. Connected to GND.

Corresponding T-signals gated with OSC.

Decoded Time Counter states.

Control flip-flop set to one by pushing +
button in level field. Set to zero by push—
ing —, UPO = DOWN1.

Signal from + button in level field.

Signals from panel data switches.
«gmv f

Signals to panel data indicator lights. See
also LE.



- THE MICROPROGRAM AND THE PANEL



THE MICROPROGE’AM AND THE PANEL

, Adm
0 . ’ ' '[ STOP is pushed Jump 101402]
1402 . Jam 1L0 MOPC 7054

{572515117 SEE reg)
1

Clear EXAM/N ADDRESS
107’] By pushing SET/(DE ar/on TTY

{he adris [1755 level 12

A558 7776 j JMP 111511 1716
$

/ ‘ V
INCH 7716 Input character?

V55 »--—

READ OPE—”H
Save AD}? 01) in 55 reg [ax/d 72

, SETAD 7446

i 12511: 1077
7245

20%};
_ Reset 17/]?
i1 915s 7304 181251411010 (55!? bif 7:3)

361‘ CONT/HUI? (PAC 9)
START



DEPP 1467 0PE~>H STFP Ease/HOW }PAC1307 SetCONT/NUE
Start/1dr -—~°~> P

ENG—[157%firs-5;}?Pm T
lafler one fez‘ch by STOP l

1472 _ N0 Peg/"star deposit Li’flml 32511991794 __ _. _J
ADR(SS leV. 72)‘+P
DEPOSIT in memory l‘

EDEP Eegmo. level->01? (IR)
7476 H (DATA) 75H

RPDEP - -g 1404 Deposn‘ m Peg. . 7

/ i H0 52% 55 reg. bfl 75:1
, ):L0ad flag. MAI/"from

V 7 _ loaddev. Slant (2dr
§ found in booz‘slrap if

PA NEL FAA/Tl 72 56 z‘ape. Sl'ar'l 04/? = 0
W PANT 2 7257 if mass~slomge

[Resef b/l' 75-8 in read PA 5 Jl A ,
[Bil 0—7—vmc Min/72551. (Fl/neg] ,, . , WE

12"54
( \ YES Memory Examine,_ l

CPU Keg/52%;" MEXM Eeaa’ Address (55 level 12)
Examine 1456 Conz‘enl of adn ~9- H

7266 PAS-WCAEUR) D: Keg. no. H-e- lamp neg. (LMP)
and level-“>012 _ :54

é!
Confenl of reg. no. and 1463
levelofC/WCTI/SWSC? FAA/£1. INT, NOJtT/ven STOP

‘5 . SS biz‘ (9 level 0/““““‘ 0’" MCL
SCEW LMPflemp re Olly/71f ’ 97271 9 I .
conlenl" of 5e]. Peq. V

JMP TO ISFANT
V717 (INCH)

L__~m

Eese'l MOPC
NEXT WSTEUCTIUN FETlfl/



PANEL INTERRUPT

The Entry Point Generator is by hardware set to address 1000. lf a panel
interrupt occurs:

The CPU is not in STOP mode ): in CONTINUE and one of the following
buttons have been pushed:

EXM or one of the CPU reg.: STS,P, L, B, X, T, A or D.

The Panel Interrupt signal is transferred to CPU every 2,5 ms (OSC 1054)
on one of the following panel timing pulses:

T3, 5, 7, 11, or 15 [P812 ~+ COlNC (1033), COlNC —> OPINT (1058)
OPINT -> CARD MlCROADDRESSlNG 1075]

1000/JMP TO PANlNC 1226

PANlNC 1266/ Set MOPC (Flip-flop preventing internal inter-
rupts and force the CPU to use reg. set on
level 0.

l

Read PANEL STATUS REG (PAS) -+ P
The interrupt signal is reset by TRA TRO
(TRAPAS 1054)

l

Set bit 6 (Panel interrupt flag) (88 level 0)

l
JlVlP TO PANT2 1257
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