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1.1 INTRODUCTION 

The P858/P859 mi ni comp uter systems ut il i ze the P857R/ A Central Processor Unit 
(CPU), which is the refreshed Belier version of the P857M-CPU. 

The P857R employs Microprocessor technology to perform 3 principal CPU 
funct ions: 

Arithmetic Logic Unit, in the form of 4x4-bit slices to generate the 16 bits. 
• Memory Address Sequensor, in the format of 4x4-bit sl ices to generated the 

16-bit Memory Address. 
· Micro-Program Sequensor which has control over most CPU functions and their 

execution. 

The 857R uses the P857 instruction set plus an extra three groups: 

· Bit String Handling 
· Address Loading 
• Character string handling 

The system input/output and control is with the General Purpose (GP) Bus which 
interconnects all system units. 

The 857R may also be connected with other devices of the P800 family; these 
devices are: 

• IOP (P856/57M) 
· Memories (P856/57M) 
• Control Units (856/57M) 
· FPP (P856/57M) 
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The principle facilities available with the P858/P859 are as follows: 

· 16 hardware registers 
· V24 Interface for operators peripheral 
· V24 Interface for Control Panel 
· Power Failure/Automatic Restart 
· Battery Back-Up after Power Failure 
· Real Time Clock 
· 2 lOP Channels (16 subchannels) 
· 64 Binary coded interrupts 

Hardware bootstrap loading facility to load from one of 16 external devices. 
· One of 3 serial Control Panels: HHCP-displays a hexadecimal address or data, 

FRCP-displays hexadecimal address and data simultaneously, ERCP-displays data 
and address in a bit format. 

· Logical addressing for up to 32K words 16 bits (CPU Function) 
· Physical addressing for up to 512K words, 20 bits (MMU Function). 
· Stop On Preset Address for up to 512K words, 20 bits (SOPA Function). 

Funct ion). 

The principal components showing their connection in a P858/P859 configuration 
are shown in Figure 1.1. 

1.2 GENERAL PURPOSES (GP) BUS 

All transfer of information between elements of the P857R systems take place via 
the GP bus. 
The lines of the bus comprise Input- and Output signals and Address for the data 
transfer requirements of the system. 
The GP bus can be extended outside the basic mounting box. For this purpose 2 
flexible, 125 Ohm, pl ug-in cables are used. 
The GP bus lines can be extended to convenient lengths between equipment shelves 
up to a maximum length of 14.5 metres. 
Line termination facilities are provided in the basic mounting box and, if 
required, in the equipment shelves. 

Two types of signals are used on the bus: command signals and data signals. 
Command signals are those which will cause an immediate action according to 
their change of state; these signals have not unknown state but are always 
either logic "1" or "0". Data signals carry the actual information exchanged 
amongst the system elements; these signals are permitted to adopt indeterminate 
values except when the information is actually being used in the processing. 

The signals carried by the GP bus are described on the next pages. 
When a mnemoni c ends in "N" it means in the case of a data si gnal transmitted on 
the GP bus, that the signal is the complementary value of the true signal. 
In the case of a control signal the liN II means, that the signal perform its 
function on being set to "0" (active low". 
Most of the GP bus lines are used both inside and outside the basic mounting 
box. Where this does not apply, it is indicated in the signal description on the 
next pages. 
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GP Bus Signals 
. 810 OON to BIO 15N 

most sIgnIfIcant bit 

o 

16 data lines which are used to carry data 
information between all system element, concerned 
with the transmission or reception of data ,ignal~. 

The bit location is a, follows: 

leasl Significant bIt 

" 
15 

Jeft hand character ught hand character 

MADI28.64 and 00 to IS 
(only MAD03.04.08-15 
used externally also) 

most significant bit 

III 
128 64 0 

BIEC 0 to BIEC 5 

1-6 

18 address lines which carry different information 
according to the type of exchange. The bit location 
is as follows: 

least signIfIcant bit 

1S 

For a master-memory exchange the MAD lines 
carry the memory address and MAD 1 5 is used as ;j 

character indicator. When set to I it indicates the 
right (least significant) character and when set to 0 
the left (most significant) character. 

For a master-control unit exchange the line, 
MADIO-Is carry the address of the control unit 
and lines MAD 04. 08 and 09 the function to be 
performed. MAD03 indicates whether or not the 
exchange in progress is the last. The function> are 
as listed below: 

MAD04 = 0 
MAD04 = I 
MAD08 = 0 
MAD08 = I 

MAD09 
MAD03 = 0 
MAD03 = I 

exchange to control unit 
exchange to master 
data exchange (INR. OTR) 
command or statu\ 
exchange 
special functions 
exchange not the last 
last exchange. 

For a master-external register exchange the line, 
MAD08 to IS carry the addre~s of the e\tern<ll 
register. MA D04 is used to indicate whether it is a 
read or write operation as follows: 

MAD04 = 0 
MAD04 = I 

write operation 
read operation. 

-Six signal lines which represent in encoded form 
the interrupt raised (other than internal interrupts) 
having the highest priority. The format is as 
follows: 

o 5 
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SCEIN 

ACN 

BUSRN 

BSYN 

MSN 

SPYC 

OKO 

Internal 
u~e only 

(active 
low) 

(internal use only) 

OKI 
(internal use only) 

CHA 
(internal use only) 

WRITE 
(internal use only) 

CLEARN 

8202 

A sign<ll Scan External Interrupts sent by the CPU 
to control units at the end of each instruction which 
places on the BIEC 0 to 5 lines the 6 bits 
representing the highest priority external interrupt 
detected. 

A ~ignal function accepted which is sent by a 
control unit to the CPU to indicate that the 
requested function is accepted by the control unit. 

A signal bus request which is sent to the bus 
controller in the CPU by a master which requires 
control of the bus to effect an exchange. 

A signal bus busy which is shared by all masters. It 
is set to "0" by the master which has been given 
control of the bus so that the exchange can 
commence without interruption. 

A signal master selected which is transmitted to all 
other masters by the master which has become 
master of the bu~ to block all activity of the 
priority selection chain. The signal is released when 
the master is ready for the next priority 
transaction. 

A signal scan priority chain sent by the bus 
controller to all masters in response to a BUSRN 
signal. The signal enables the highest priority 
master which has tran~mitted BUSRN to block the 
priority chain a t its level. 

A signal generated by the bus controller after all 
masters have been alerted by SPYC It is sent to 
the master having the highest priority (determined 
by hard wiring in the priority selection chain). 

A master which receives signal OKO regards the 
signal as OK I. It then retransmits a further OKO to 
the next master in the priority chain. The first 
ma~ter to receive OKI set to T and to retransmit 
OKO reset to '0' is next master of the bus. 

A signal character transmitted to the memory by 
the master which has control of the bus to indicate 
whether the exchange is to be by character or by 
word as follows: 

CHA = 1 
CHA =.0 

character operation 
word operation. 

A signal write tran§mitted to the memory by the 
master which has control of the bus to write 
information into memory or to read information 
from memory as follows: 

WRITE = 1 write into memory 
WRITE = 0 read from memory. 

A signal clear transmitted by the CPU to all 
elements connected to the G P bus to cause a 
general reset to zero. 
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TMRN 
(internal use only) 

TMPN 

TMEN 

TRMN 

TPMN 

RSLN 

PWFN 

4 spare lines 

1-8 

A signal master to memory tran\mitted by a ma\ter 
to memory to validate the data on the BIO and 
MAD lines during an exchange. The signal also 
controls the timing of the exchange. 

A signal master to peripheral trammltted b} a 
master to a peripheral CU to validate the addre~~ 
of tht; peripheral CU and to initialize the exchange. 

A signal master to external register transmitted by 
a master to a unit containing the addressed register 
to validate the address and data of the register and 
to control the timing of the exchange. 

A signal register or memory to master transmitted 
by a unit controlling a register or by memory in 
reply to TMEN or TMRN to indicate that the unit 

transmitting the signal is in a condition to be read. 
The sign<ll is <11\0 used to terminate the exchange. 

A signa! peripheral to master transmitted by the 
peripheral control unit concerned in reply to 
TMPN. It is also used to validate the response of 
the control unit and to terminate the exchange. 

An Earth signal reset line transmitted by the CPU 
power supply (or external rack power supplies) and 
used to protect the peripherals during the switching 
on and switching olf power ~equence. The signal i~ 
also used to generate CLEARN when switching on. 

A signal power filiI transmitted by the CPU power 
supply (or external rack power supplies) to warn 
the CPU that power failure has been detected. The 
signal is also used as a facility to restart the system 
at the point where it has been stopped. 

There are 4 spare lines provided on the GP bus 
extension cable outside the CPU cabinet. 

P858/859 REF 8202 



Sign31 Pin No. Signal Pin No. 

+ 18V 3AOI -18V 3801 
BIEeO 3A02 EARTH 3B02 
BIEC2 3A03 BIECI 3B03 
BIEC4 3A04 BIEeJ 3B04 

SCEIN 3A05 BIEe5 3B05 
+ 16VM 3A06 + 16YM 3B06 
OVM 3A07 OVM 3B07 

BIO OON 3A08 BIO 01N 3B08 
BIO 02N 3A09 BIO 03N 3B09 
BIO 04N 3AI0 BIO 05N 3BI0 
BIO 06N 3Al1 BIO 07N 3Bll 
BIO 08N 3A12 BIO 09N 3B12 
BIO ION 3A13 BIO lIN 3B13 
BIO 12N 3AI4 BIO 13N 3BI4 
810 14N 3A15 BIO 15N 3B15 

OKO 3A16 OKI 3B16 
PWFN 3A17 RSLN 3B17 

EARTH MB 3A18 -5VM 3B18 
+5VL 3A19 +5VL 3B19 
+5VL 3A20 +5VL 3B20 

OVL 3A21 OVL 3B21 
OVL 3A22 OVL 3B22 

3A23 +5YM 3B23 
EARTH MA 3A24 3B24 
EARTH MC 3A25 + 16VM 3B25 

WRITE 3A26 MAD!5 3B26 
CHA 3A27 MAD!4 3B27 
TRMN 3A28 MAD13 3B28 
TMRN 3A2c) MAD12 3B29 
TMEN 3A30 MADl1 3B30 
TMPN 3A31 MADI0 3B31 
TPMN 3A32 MADOg 3B32 
OV 3A33 MADOR 3B33 
ACN 3A34 MAD07 3B34 
SPYC 3A35 MAD06 3B35 
BUSRN 3A36 MAD05 3B36 
MSN 3A37 MAD04 3B37 
BSYN 3A38 MAD03 3B38 
CLEARN 3A39 MAD02 3B39 
OV 3A40 MADOI 3B40 

3A41 MADOO 3B4! 
l'lAD512 >I< 3M2 MAD64 3B42 

HAD256 * 3A43 MAD!28 3B43 

M - Memory 'v'ollilge L - Logic Voltage 

Table 1.1 CONNECTOR GP BUS 

* These lines must be "wire-wrapped" to the locations on which they will be used 
(memory, DMA, etc.). 
Pin 3A23 and 3A41-43 are normally used for BREAK connections from Control 
Units. 
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Connector 10M 
Pin No. 

1-21 (odd nos ) 
23,25,26,28, 
29,31,32,34, 
35,37,38,40, 
41,43,45,47, 
49 
2 
4 
6 
8 
10 
12 
14 
16 
18 
20 
22 
24 
27 
30 
33 
36 
39 
42,44,46,48, 
50 

Connector lOB 
Pin No. 

1,3 
5-37 (odd nos.) 
39-49 (odd nos.) 
2 
4 
6-36 (even nos.) 

38 
40 
42 
44 
46 
48 
50 

~ 

'- 1 

N "<:j-

(") 

3 

2 4 

1-10 

-..0 

l{"') 

5 7 9 

6 8 10 

Signal 

MA 

MC 

MAD04 
MAD03 
MAD08 
MAD09 
MADI0 
MADl1 
MAD12 
MAD13 
MAD14 
MAD15 
ACN 
--
CLEARN 
TPMN 
TMPN 
TMEN 
TRMN 

+5V 

Signal 

MC 
MB 
MC 
RSLN 
PWFN 
B IOI5N
BIOON 
BrEC5 
SCEIN 
BIEC3 
BIEC4 
BIECI 
BIEC2 
BIECO 

11 13 15 

12 14 1 6 

F unct ion 

Gro und for addres s 1 i nes 

Ground for command lines 

t- Addres s/F unct i on 1 i nes 

Accept Command 

Master Cl ear 
Peripheral Controller to Master 

Exchange {Master to peri phera 1 Controller 
Timing Master to External Register 
Signals External Register to Master 
Spare 
Logic Power Supply 

F unct i on 

Ground for command lines 
Ground for BIO lines 
Ground for command lines 
Reset from power supply 
Power failure signal 

~ Bi-directional data lines 

Encoded interrupt line (lsb) 
Scan Interrupt line 

I- Encoded i nterr upt 1 i nes 

-..0 OJ 0 
"<:j- "<:j- l{"') 

l{"') '" 0-
"<:j- "<:j- "<:j-

Connector 3M 

1 7 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 

1 8 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 
./ 

Table 1.2 CONNECTOR 10M, lOB CABLE 
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1.3 GP BUS ALLOCATION 

CPU 

BSYN 

BUS 
CONTROLLER 

BUSRN t 
spyc I 
MSN I I 
OKO I I 

II C OKI ~ ~ OKl 
I 

MASTERl MASTER 2 
(M 1) (M1) 

I I ,f--\ ----IJ Jf---------P~ I 

BUSRN 

SPYC (N) 

'\ 

---:l~------4-~ 
\ 

, 'r---~---' 
OKO~Ml ~ 

, 

OKO~ M3 J 
, ,( 

MSN 

OKO OKI OKO 

MASTER 3 
(M3) 

BY M3 

BSYN 

It,,--!, __ BY_Ml __ "-...lJ ' 1 

~-----"""-'~~,~[-""-"'"-'------~:~:--~~~I ------------~--~) 
_-L ______ +-_"""_"-'_"""_~_""" :: r---r'---'---, !) I. . I, I : r-I -;iL-: -----

-" " I, /' ,I '=---"-"_-".-".-,---/-/-/'-:;;;'~/I 
TMRN 

TRMN 

8202 

_-L ______ L-_______ "_·--_JL'-~~:~~~!:--~--------·'~.;'~I/' 1 '1'~I--------~D2~95~'--

, 
1-.... 

1 

f-o" 

1 1 1 

I I 

----; r---

-_ . ...., 1 

f-o 
2 nd EXCHANGE 

-- -- -.-- -

Fi gure 1.2 P857R EXCHANGE SEQUENCE 
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.... --."~--..; 

1-11 



1.4 GP BUS EXCHANGES 

Exchanges on the General Purposes Bus must respect the timing as shown in 
figures 1.3 and 1.4. 

1-12 

SIGNAL 

MAD08-15 

MAD03-04 

TMPN 

TPMN 

810XXN 

ARN,ACN 

SIGNAL 

MAD08-15 

MAD 03-04 

TMPN 

TPMN 

ARN,ACN 

BIOOON-15N 

SIGNAL 

MAD08-15 

MAD03-04 

TMPN 

TPMN 

ARN,ACN 

BIOOON -15N 

TIMING. INR,SST. TST 

1 

~--------~~~--------~~ 
02913 

TIMING: OTR 

~.~--------------~---------------------------------------------

f-I, --------------------------+�----'1= ,< 35n S .: 
t < lOOnS ! 

----~--~~~~I.~~~~=.~j ----~t ____ ~I 
1 

I .. ,>60n5 .1 .. ,>60nS .1 

~------------~j ~I ~~ - 0}91J 

TI MING: CIO 

L.. t >100nS .. ! 
'7"7:"'7T"',,", I 

\~r-I" -'-<3-5n5--

\ ! 

I i , , 
: t<lOOnS I 
I-----~ 

I t>60nS r------:--- ----

0]913 

Figure 1.3 TIMING FOR I/O INSTRUCTIONS 
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SIGNAL 

MAD 

TMPN 

TPMN 

TMRN 

TRMN 

810 

8RN 

SIGNAL 

MAD 

TMPN 

TPMN 

TMRN 

TRMN 

BID 

8RN 

8202 

MEMORY-CU 

~r ___ CU_A_Do_R_E_SS_E_S_-!q 
MEMORY ADDRESSES I 

i~--------------------------

t < GOnS 

CU-MEMORY 

I" t > 25nS .1 

1 
1 

1 
1 
1 

I 
I 

'--__ --'I.. t > 60nS ~ 

t > 60nS 

8RN MUST BE t IF NO OTHER EXCHANGE IS REOUE STED 
02912 

~.r ___ C_U_A_D_oR_E_S_S_~~r-_M_EM_O_R_Y_A_DD_R_E_SS_~11-'-.------------------------

I 
1 

1 

I 

t> 12SnS 

1 

I .. t < lOOnS 

I 
f 
I 
I 
I 
I t < 60nS 
I" 

.! 
I 

... 1 
I 

I 
·1 

I 
1 

I 
I 

I 
I 

i~~ 

Figure 1.4 TIMING FOR lOP EXCHANGES 
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1.5 RECOMMENDED STANDARD INTERRUPTS FOR P858/9 

LEVEL INTERR. SIGNAL 
HEX DEC CONTROL 

o 
1 
2 

INTERNAL 3 
4 
5 
6 
7 
8 
9 

EXTERN A 
INT. B 

1-14 

C 
o 
E 
F 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
1A 
1B 
1C 
10 
1E 
1F 

o 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

ADDRESS 
HEX 

o 
2 
4 
6 
8 
A 
C 
E 
10 
12 
14 
16 
18 
1A 
1C 
IE 
20 
22 
24 
26 
28 
2A 
2C 
2E 
30 
32 
34 
36 
38 
3A 
3C 
3E 

PF/AR 
LKM or Stackoverflow i.e. (A15) less than /100 
RTC 
FPP 
Spare (Temporary: memory error) 
Spare 
Operator Console 
Control Panel 
DTC 
DTC 
OTC 
DTC On programmed channel 
DTC 
DTC 
DTC 
PTR 
Disc CDC (ad/16) 
Disc X1215 (ad/02) 
Disc floppy (ad/03) 
MT 
TK 
CR 
PTP 
LP 
Disc X1216 (ad/01) 
Disc CDC (ad/17) 
DTC 
DTC 
DTe On I/OP 
DTC 
DTC 
DTC 

Table 1.3 INTERRUPTS P858/P859 
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1.6 INTERRUPT SYSTEM P857R 

CU 

PRIORITY PRIORITY 
ENCODER ENCODER 

• ... 
~ ... , 

G~ BUS ~ ... , 

SCEIN BIEC 

r------ ---
INTERRUPT 
LOGIC 

SEQUENSOR mu INST 
TIMING CONTROL 

SCAN 
LOGIC -

L ____ ---
IECGSN 

PSW/GF 
PLR 

CPF 1 PFF RTCFI PIF IF fool 

~ ! ! 6 L 

~ -;::p-ml1- -- - ~l 

I L INTERNAL 
INTERRUPT 

'7 I 
REGISTER 

~ I 
PRIORITY ~ I r-- ENCODER 

I 
I J ~ r I 

SEL 
MPXR I 

I "- --'-rINIAUU- -,-
" ENB ~ ., I 

E I E COMPARE 

I 
I 

~--- --- -- _J 
IR 

Interrupt accepted 
PLR updated 

Figure 1.5 INTERRUPT SYSTEM 
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1-16 

interrupt 
at level 3 

level6 

I 

=----<-.J - -
I 

hardware 
action 

-, 
inhibit 

I 
I 

store level 6 
P&PSW in the---
system stack 

I 

interrupt 
at level 5 

I level 3 ~_ JI -r---
cannot be actioned 
as all interrupts 
are inhibited 

I 
I 

save working 
registers in 
system stack 

+ 
I 

enable 
interrupts 

level 5 interrupt ..... - ~ 
still cannot be I ~ 
actioned as level 3 interrupt 
is set in the servicing 
PSW-register routine 

-

+ 
I 

restore working __________ 
registers from 

I "+ ,tack 

system 
stack 

level 

level 

Al4 

: , 
Al 

level 

level 

Al4 
I 

Al 
level 

level 

6 PSW 

6 P 

6 PSW 

6 P 

6 PSW 

6 P 

level 6 PSW 

A15 

~. Al5 

io- Al5 

return action 
restores level 6 
P&PSW from 
system stack 

______ ........ 1------1 

level 6 set in PSW -+-- i 
register level 5 1 - - -
interrupt action 
started 

-1 

inhibit 

I 
I 

I 

I 

I 
--4-

no outstanding 

1 interrupts to 
action 

continue 
with level 

level 5 T4-

store level 6 
P&PSW in the 
sys~em stack 

I 

I 
I __ ..J 

(see level 3) 

return action 
restores level 6 
P&PSW from 
system stack 

_1 

6 

level 6 P .... Al5 

~ Al5 

- level 6 PSW 

level 6 P 

level 6 PSW -
level 6 P .... Al5 

Figure 1.6 DIAGRAM OF INTERRUPT SEQUENCE 
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1.7 I/O CHANNEL 

Control Unit Modes: 
Example: 

CIO 

I/O Instructions Format 

MC and POWER OFF-ON 

inactive 

CIO 

CIO-hal t or 
error, HAD 03 

Figure 1.7 CONTROL UNIT MODES 

o 1 4 5-7 8 9 10 15 

opcode 

BIO 
0-15N 

Instruction Bits 

MAD Lines 

CIO Start 
CIO Stop 
INR (Input Transfer) 
OTR (Output Transfer) 
TST (Test Status) 
SST (Send St at us) 
lNR (last) lOP 
OTR (1 as t) lOP 

8202 

MAD 10-15 

AD 9 
~J Type of instruction 

4 8 9 

03 04 08 09 Accepted in mode 

0 0 1 1 Inactive 
0 0 1 0 Always 
0 1 0 0 Exchange 
0 0 0 0 Exchange 
0 1 1 0 A 1 ways 
0 1 1 1 Wait state 
1 1 0 0 Exchange 
1 0 0 0 Exchange 

Figure 1.8 10 INSTRUCTIONS 
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CONDITION REGISTER (DISPLAYS TPMN AND ACN - LINES) 

o 0 = accepted 
o 1 not accepted 
1 1 = device address not recognized 

lOP/MULTIPLEX CHANNH PROGRAMMED CHANNEL 

/ / Without Interrupt Handling With Interrupt Handling 

device 
address 
unknown 

device 
address 

1-18 

lOP controls operation 
(C PU program is free) 

device 

busy 

device 

busy 

device 
address 
unknown 

o 

device 
busy 

dey; ce 
address 

Figure 1.9 GENERAL PROGRAMMING SEQUENCE 
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no 

device 
busy 
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8202 

I !·1/i.D 10-15 
I 
I T i~P II 
I 
I 
1 T Pt,1H 

I 
I 
I HAD 4,8,9 

I 
I ACN 
I 
I 

I MAD3 , CLEARN 
I 

,------------ - --I 

! 1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I , 
I 

ADDRESS 

DECODER 

FUNCTION 

DECODER 

I • CONTROL 
SIGNALS , I 

I 
1 
1 
I 

I 
I COI,I'1ANDS 

I , 
I IN T ( B I E CO - 51 SEQUENCE AND , I 

1 
I 
1 
I , I 

I 
I 
I 
I , 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I , , 
1 
I 
1 
I 

I I 
I G P I 
I~U~I 

SCEIN I 
I 
I 

BRN I 
I , 
I 
I 
I 

BIOo-15N' 
I 

~ CONTROL 

FLIP FLOPS 

STATUS BUFFER GA.TING 
SIGNALS SIGNALS 

I 
I DATA BUFFER I 

I STATUS 
I 
I STROBE , 
I 
I 
I OAT A 
I 
I , 
I 
I 
I 
I 

~~~~~~~--------~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 

PERIPHERAL 

DEVICE 
, 
1 
I , , 
I 

- - - - - ---' 

Figure 1.10 BLOCKDIAGRAM OF TYPICAL CONTROL UNIT 
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1.8 PROGRAM STATUS WORD 

PLR CR 
0

1
1,2

1
3

1
4

1 
5 6

1
7 

I 

FE 

I L,-J 

Extended System Mode 
User Mode 
Real Time Clock 

P852,6,7 
GF 

8 1 9 1 10 1 11 1 12 I 13 I 14 I 15 

'- FU 

ENB Interrupt ENable 
RUN CPU in RUN Mode 
CR Condition Register 

X 

PIF 

RTC 

PWF 

CPINT 

ENB 

RUN 

CRO,l 

PLR 

PLR Program Level Register 

P858,9 

'Pal: 

FU 

PIF* 

FE 

PWF* 

CPINT* 

ENB 

RUN* 

CRO,l 

PLR 

FU 
RTC 
PWF 
CPint 

Power Failure Interrupt 
Control Panel Interrupt PIF Program Interrupt, Stack Overflow** 

* These bits are not displayable (blanked in microprogram). 

CRO CR1 ARITHMETIC COMPARE I/O 

CRO,l: 00 Zero Equal Accepted 
01 Positive Greater Not Accepted 
10 Negative Less --
11 Overflow -- Device Address Unknown 

** Stackoverflow if (A15) smaller than /100. 

Figure 1.11 PROGRAM STATUS WORD OLD/NEW 
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1. 9 TRAPS 

In case the CPU detects either an unknown instruction code or a privi ledged 
instruction in USER mode, the CPU will jump to the TRAP routine. 
Actions executed by the CPU are slightly different from an interrupt: 

- store P (here: address of the 'wrong' 
- store PSW (save condition register) 

ins t r uc t ion) ] 
STACK 

- update A15 (for possible interrupt) 
- INHibit for interrupts 
- USER to SYSTEM mode 

ABI to address /7E 
(/7E contains the startaddress of the TRAP routine) 

Memory Layout of Interrupt and Trap Table: 

Priority Level 

o 

1 

2 

3 

4 

60 

Address 

o 

2 

4 

6 

8 

78 

[ 

7A 

TRAP ENTRIES 7C 

7E 

I--

Memory 

Routine Address PWF/AR 

Ro ut i ne Address PI 

Routine Address RTC 

Routine Address CP 

Routine Address INT4 

Routine Address INT60 

Page Fault 

D-Format 

Invalid Instructions 

Table 1.4 INTERRUPT/TRAP LEVELS 

8202 P858/859 REF 

I--

-- Machine Dependant 

1-21 



Three kinds of traps can occur: 

Memory Access Fault 

Trap entry: /7A 
This trap is activated whenever the CPU (User Mode) is informed of a "Page 
Fault" detection in the Memory Management Unit. For the particular trap, in 
addition to the P and PSW registers, a third parameter is pushed up into the 
stack: the 3rd word contains the Logical Page Number (LPN) on which the page 
fault was detected: 

FORMAT: 

= 0 LPN == 0 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Not Wired Instruction in D-Format 

Trap entry: /7C 
This trap can be used for software simulation of not wired instructions of the 
D-format type (OPC == 1101, T8 mode), 

Invalid Instructions 

Trap entry: /7E 
This trap is dedicated for "abort" action if any of the following are detected: 

, non-existing instructions 
privileged instructions detected in User Mode 

. system stack access in User Mode 
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1.10 INITIAL PROGRAM LOADER (FIGURE 1.12) 

The Initial Program loader (IPL) is responsible for system initiation by 
enabling the eventual loading of an Object Program. For purposes of this 
description the IPL Sequence to load from a Sequential Device is described in 3 
parts: 

• Bootstrap 
· Low Core IPL 
· High Core IPL 

BOOTSTRAP 

The Bootstrap is contained in the Bootstrap ROM in the CPU in a format 1k x 
4bits. The CPU assembles this format into 256 x 16-bit words which are loaded 
into Memory starting from 000. The Bootstrap enables the loading of the low Core 
IPl. 

lOW CORE IPl 

The Low Core IPL has 3 principal functions: 

· Calculates the size of Memory and subtracts 400 characters to find the High 
Core start address. 

· Loads High Core IPL. 
· Starts High Core IPL. 

HIGH CORE IPl 

The High Core IPl has 3 principal functions: 

Gives the peripheral address (Reg. A15) from which the Object Program is to be 
loaded. 

· The IDENT name of the program to be printed out on the ASR. 
· loads the Object Program. 
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1-24 

CPU 

RE MOTE 

DEVICE 

ADDRESS 

108. 15 THE START 

ADDRESS OF LOW LOADER 

(NOTE THAT THIS START 

ADORES DEPENDS ON 

WHETHER IT !S AN JPL 

FOR SEQUENTIAL OR 

RANDOM ACCESS) 

lOW LOADER CALCULATES 

MEMORY SIZE AND SUBTRACTS 

.00 CHARACTERS FOR START 

ADDRESS OF HIGH LOADER 

I 

1080 

;:: 

-:;C 

/--/) 

:::--~ ... 

--

~ : 

1000 

I08L. 

I 
/ 

/ 
/ 

MEMORY 

I 1001 

i 

I 

I ( 1 FF 

I 

-------

(;J~5~ 

_l.-

,-

- c: 

-

LAST J2 CHARACTERS(16 WORDS) 

: RESERVED FOR IPl 

(REMOTE LOADING PATTERNS 

LOW CORE [PL 

(LOW LOADER) 

~ HIGH CORE I Pl 
- -~ / (HIGH LOADER) 

Fi gure 1.12 INITIAL PROGRAM LOADER - PRINCIPLE 
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1.11 REMOTE IPL (FIGURE 1.13) 

The last 16 words of the Bootstrap (addresses 240-255(1EO to IFF) inclusive) 
contain parameters for up to 16 remote devices. The system enables operation in 
one of two modes: 

Address is selected by card links OPSON-3N . 
. Remote Device sends its own address, no links selected. 

CPU 

(llNKS SELECTED) 

0) 0 

o r . 
o C. 
o C_ 

CPU 

REMOTE DEVICE (LINKS NOT SElEC TED) 

!PlRMTN 
0 0 1 . 

0 1 0 
OPSON-3N 

1----- -(ADDRESS) 
0 1 0 .. 
0 1 0 .. 

Figure 1.13 REMOTE IPL 

8202 P858/859 REF 
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MEMORY 
.----------,000 

- - - - - - - - - !lEO 

16 WORDS 

L-______ -.JIlFF 

MEMORY 
~-=--------,OOO 

- - - - - - - - - IlEO 

16 WORDS 

l !::=====:::;:=====:::;I 

1 
A15 

03~65 
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1.12 STANDARD DEVICE ADDRESSES 

Device connected to: 
Single Device Controllers 

Console Typewriter 
PTR 
PTP 
CR 
LP 

Device connected to: 
Multiple Device Controllers 

X1215 Disc 

X1216 Disc 

Flexible Disc 

Magnetic Tape 

Cassette Tape 

Bigdisc 

Drive o cartridge 
fixed 

Drive 1 cartridge 
fixed 

Drive o cartridge 
fi xed 

Drive 1 cartridge 
fi xed 

Drive 0 
Drive 1 
Drive 2 
Drive 3 

Drive 0 
Drive 1 
Drive 2 
Drive 3 

Drive 0 
Drive 1 
Drive 2 

First Contr. 
Drive 0 /16 
Dri ve 1 /36 

/10 (FIXED)* 
/20 
/30 
/06 
/07 

/02 
/22 
/12 
/32 

/01 
/21 
/11 
/31 

/03 
/13 
/23 
/33 

/04 
/14 
/24 
/34 

/05 
/15 
/25 

Second 
Drive 
Drive 

Contr. 
0/17 
1/37 

* Note: DEVICE ADDRESS /10 only and always to be used for integrated Control 
Unit on CP7R(A) board. 

Table 1.5 STANDARD DEVICE ADDRESSES 
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1.13 BOOTSTRAP 

0 1) 0 0 a 
o I} 0 a I 
OUOO? 
00003 
00004 
00005 
00006 
00007 
00008 
00009 
00010 
00011 
01) 0 I 2 
00013 
OOOl~ 

00015 
00016 
00017 
00018 
00019 
00020 
00021 
00022 
00023 
OV024 
0002') 
0002h 
00027 
00028 
00029 
00030 
00031 
00032 
00033 
0003~ 
00035 
0003h 
00037 
0003ti 
oOa H 
OUOGO 
000 4 1 
ovO~2 
OOO~3 

0 00 44 
0004'i 
00046 
00047 
o U 0 118 
0004'1 
000'10 
00051 
00052 
00053 
00054 
ov05') 
aVoS/> 
000 5 7 
OV058 
00059 
000 6 0 
OOOh\ 
00062 
OUo/)3 

00004 
000 65 
00066 
000 6 7 
00068 
00069 
00070 
00071 
00072 
00073 
OOOH 
00075 
00071> 
00077 
00078 
00079 
000 8 0 
00081 

8202 

IDENT BOORIG 

* .. BOOBIG SUPPORT NEW BIG DISC CONTROLLERS 8IGD2 AND FOLLOwING 
* CDC BIG DISC CONTROL UNIT 

* 
* .. 
* 

PROM 04062 

* BOOTSTRAP 256*16 BITS 
* CONTENTS THE DISC AND SEQUENTIAL BOOTSTRAP 
* ROM AND SEQutNTIAL BOOTSTRAP 

* .-
• 
• • 
* • 
• 
* • 

* 
* 
* 

* 

* • 
* 
* • 
* 

* 

* 
* 
* 

* 
* 
* 
* 
* 
* 
* 

* 
* 
* 
* • 
• 
* 
* • 
• 
* 
* 
* • 
* • 
* • • 
* 
* • 
* 
* 

ALLOWS MOREovER IPL FROM HI~I FIXED DISK X12S0 
FLOPPY DISK IMH 
IPLRZ CARD 
REKOTE IPL ( ALCIIZ , HLCUZ ) 
FIXED HEAD DISK DOC 

AND ALSO BY USE Of ONE UF THE LAST 6q WORDS OF BOOTSTRAP 
AS VALUE Or ~Er.ISTER Al~ 

AUTOMATIC IPL 
AUTOMATIC REwIPL (BATTERY OFF) 

EJECT 
THE CONFIGURATIO~ OF RtGISTfR A15 IS AS FOLLOWS I 

BITS 

0=1 

11:1 
THEN 3:1 

31:0 
2=1 
2=0 

1"0 
THEN 2=1 

q 

Q TO 7 

6"1 
8=0 

THEN 

2=0 

2=0 

10 TO 15 

3=1 

INDICATES THf CU RFADI~G 16 BITS wOROS 
\o.HFN IT IS CONNECTED UN PROGRAMMED CHANNEL 
(FOR EX FLOPPY DISK) 

nl~K ON lOP OR PROGRAM~fD CHANNEL 
PRQGRAM"ED CHANNEL 
10 PROCESSOR 
MUV ING Huns 
FIxt:D HlAOS 

OTHER CASES 
ROM IPL OJ< DMA 
Pf)~ I Pl 
3=0 I 0=1 
3=0 0:11 
3=0 0=0 
3=0 0:0 

9~1 

9=0 
9=0 

I 9= 1 

DMA UPL ~ITH CIO IPL 
FREe 
llIGD2 
f<fw CU RIG DISC 
NOT YfT SPECIfIED 

stauENTIAL DEVICES OR CDC DISK 

SEQufNTJAL DFVICES 
3=1 PROGRAMMED CHANNEL 
3=0 10 PROCESSOR 

0111 
10 1 0 
0001 
0000 

NOT SIGNIfICANT FOR BOOTSTRAP 
RUT MUST HE S~T FOR HOVING-HEAD DISKS 
WITH ABSOLUTE Sf~K 

USING IPL OF XI21~/1210 DISK 

AIO LINfS FOR CIO START 
~OR K7 
FIlR HT 
~Il~ HIG DISC WITH CIO IPL 
SfCTOR M CONTAINING rPL 
fOR FLOPPY 1/4 MB 

FHD 
X12'30 
FLOPPY 1 MB 

INTERLACE a SECTOR. CONTAINING IPL 
FOR X1215 /X1216 

0000 
0000 FOR PAPER TAPE 

BITS 11,5,6 " 
BIT 7 = 0 

FOR IPLRZ 
SHTOR II OF IPL 

AMOVIBLE '"ART 
FIXED PART 7 " 1 

MULTI DEVICE CONTRO~LER 
SINGLe DEVICE CONTROLLER 
DEv In ADDRf;SS 

P858/859 REF 
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000 82 
000 8 3 ,. 
000 8 /1 * 
000 85 " 000 8 1> * 000 87 
000 8 8 11 

OOOS'1 ~ 

000 9 0 ,. 
000 9 1 ,. 
00092 11 

000 9 3 1t 

0009/j ,. 
000 95 .. 
000 96 11 

000 97 11 

000 98 .. 
000 99 .. 
00100 11 

0010\ ,. 
001 02 ,. 
0°1 03 .. 
00104 * 00\05 * 00101> .. 
00107 " 00108 ,. 
001 09 ,. 
00)1 0 ,. 
00111 11 

00112 
00 i 13 ,. 
00114 11 

00115 11 

00116 ,. 
00 \1 7 I PUDD 
00118 IPLLEN 
00 II 9 
00120 • 
OU121 STADlJP 
01l1?3 
0012/j 
00 125 BOOT 
00126 0000 5700 F 
001 27 
00)28 .. 
001 2 '1 ,. 
001 30 ,. 
001 31 ,. 
00132 • 
00133 ,. 
00134 ,. 
00j35 ,. 
00136 " 00137 .. 
00138 ,. 
00)39 ,. 
00140 ,. 
00J41 * 001 42 ,. 
00143 ,. 
001 44 .. 
0°1 45 ,. 
00\46 ,. 
00147 * 00148 ,. 
001 49 .. 
00150 ,. 
00151 " 00i52 • 
001 5 3 .. 
00J54 " 00155 .. 
0°1 56 11 

00157 " 001 58 ,. 
001 59 " 001 60 11 

001 6 1 ,. 
001 62 ,. 
001 6 3 .. 
00,64 " 001 65 SSTCP 
001 66 0002 F031 

1-28 

EJECT 

DESCRIPTION 

NEwRIO LUADS THE r~L ( OR THE FIRST RECORD OF IPL ) 
AT AODRfSS IPLADD 

THEN S TARTS IT 
LOADI~G ADDRESS. q GIVEN TO THE IPl IN A\I 
FOR DISC LIKE DEVICE THE RlCORD IS StCTOR * (PHYSICAL SECTOR N 
SPECIFIED BY MEANS O~ ero LINES) 

TMf LlNGTH IS L~NGTH OF A Xl215 StCTOR (20~ WONDS) 
OR LENGTH OF A fLOPPY SECTOR (64 ~ORDS) 

( OR 128 wORDS 
fOR SfQUENTIAL DEVICES LlNGTH IS IPLLfN CHARACTERS 

LEADING CHARACTERS ARE IGNORED 

FOR CDC DISK THE IPL ~E(TOR IS READ ON LOCATION 

FOR ROM rPL THf NF~ROO BRANCHS TO THE FIRST NOT NULL ROM 
LOCATION AFTfR /202 

FOR OMA UPL SPECIAL ALOCKS ARE ALREADY PROVIDED, A SPECIAL 
• SHlIJENCE IS FOPtSEEN HUT SURELY NOT CORRECT 

( CIO IPL NOT SPtCIFIED ) 

THAT VERSION OF BOOTSTRAP IS CUMPATIHLE wITH [XISTING rPL 
SO - IPLAOD = LOADING ADDR,SS OF IPL = /80 

EQU 
EQU 

EQU 
EJECT 
AORG 
EflU 
RI" 
EJECT 

- IPLLEN : LfNGTH OF A RECORD FOR = I~O 
SF(JlIf NT! A L DEV I C~S 

- SOME PART OF CODI~G USE BY SOME IPL MUST Bf. 
AT THE SAMf PLACE 

/80 
150 

/100 

o 

AOOTOO 

LOADING ADDRESS Of IPL 
LENGTH OF A RECORD fOR 
SEQUFNTIAL DEVICES 

START ADDRESS OF IPL fOR DMA UPL 

SOME rPL ( fOR K7 I PTR , flOPPY 1/4 MB ) 
USE A PART OF BOOT3RAP TO LOAD FURTH[R RfCORDS OF IPL 
TO BE CO~PATIALE wITH THEM 
SOME INSTRUCTIONS MUST AE AT THE SAME ADDRESS A8 IN PREVIOUS 
BOOTSTRAPS 

AT I3E 
4T /~2 
AT /5A 

LDKL A5,/80CD 
hER A5,0 
Rr (lj) INR10 

MOREOVER THE LOADING ADDRESS OF IPl MUST BE 180 
SO THE PART OF BOOTSRAP WHICH LOAOS THE IPL 
MUST BE LOADED BEFORE 180 

REGISTERS 

(A 1) I: 

(A2) = 
(A3) = 
(A4) = 
(AS) = 
(A6 

(A7) = 
(AB) = 
(A'I) = 
(AIO) = 
(Al1) = 
(AI2) = 

(AH) 
(A 1 ~) 
(AI5) 

EQU 
EXR* 

R[GISTER UF CIO START 
INR INST. ADDRfSS 
CIO INST. ADDRESS 
SST INST, ADDRESS 
REMAINING # OF CHARACTERS (wORDS) TO BE READ ( PC ) 
OR FIRST MULTIPLEX WORD ( lOP) 

• CURRENT ADORfSS OF CHARACTER (WORD) TO BE READ ( PC 
OR SECOND MULTIPLEX WORD ( lOP) 
REGISTER OF INR OR SST 
START ADDRESS Of IPL 
FLAG USED IN PC. TO IGNORE LEADING CHARACTERS 
NOT USED 
NOT USfD 
LOADING ADDRfSS OF UPL PART OF ~OOTSTRAP 
OR LOADING ADDRESS OF IPL BIG DISC wITHOUT CIO IPL 
USED If UPL 
NOT IISED 
INPUT REGISTER Of BOOTSTRAP 

* 
A~ 

P858/859 REF 

SST fOR PROGRAMMED CHANNEL 
LOOP SST / INR 
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00167 0004 5400 F 
0°1 6 1:< 
00169 0006 A720 

0008 4207 
00170 
OOPI 
001 72 
00173 
001 7 4 
001 75 
00176 
001 7 7 
00178 
00)79 
001 8 0 
00181 
00182 
001 8 3 
00184 
001/35 
OOlill> 
001 8 7 
001 8 8 
ooi89 
001 9 0 
001 9 1 
001 9 2 
001'1, 
OOj 9 4 
001 95 
00\'l6 
001 9 7 

OOl'lfl 
001 99 
00;>00 
00201 
00;>02 
00;>03 
00;>04 
00205 
00206 
00207 
00208 
00209 
00210 
00211 
00212 
00213 
00214 
00215 
00216 
00217 
00218 
00219 

00220 
00221 
00222 
00223 
00224 
00225 
00226 
00227 
00;>28 
00;>29 
00230 
00231 
00;>32 
00233 
00234 
00235 
00236 
00237 
00238 
0023'1 
00240 
002 4 1 
002 U2 
OV243 

8202 

OOOA 

OoOC 

OOOE 
0010 

0012 
0014 
0016 
0018 

OOIA 

0024 
0026 
0028 

OO?A 
oo2C 
ao2[ 

0030 
0032 
0034 
0036 

0038 
003A 
003C 
003E 
0040 

0042 

0044 

00 46 
00 48 

004A 
004C 
OOUE 
00 5 0 
0052 

00 54 
00 56 

5400 

8f02 

EOOO 
0800 

OOCD 
OOCD 
0000 
0000 

A720 
4201 
5000 

871E 
3FC \ 
5600 

3FCI 
5600 
0103 
41CO 

811E 
39b6 
213C 
8520 
80CO 

1500 

1601 

F031 
5826 

f020 
5C06 
871E 
3f43 
5600 

4FOO 
5C56 

F 

F 

F 

F 

TSTSTA 

BRANCH 

• 
• 
• • .. 
* fllGD20 
OIG021 

[lIGOn 
f) I GO?3 
[J1r.0?4 
Bl(;02'> 

* • 
* 
TSTA 

NEIoIIO 

* 
* • 
DISK 

CIO 

* 

RF(4) 
EOU 
ANKL 

RF(4) 

EQU 
ABR 

INR 
* 47,/4207 

NUl I 0 

• 
A8 

\3 =DA TA fAULT 
14 =THROUGHPUT ERROR 
15 :NOT OPERABLE 

THFN START BOOTSTRAP AGAIN 
FROM THE VERY BEGINNING, 

ARANCH TO IPL 

10 BLOCK OF COMMANDS fOR AIG02 CONTROL UNIT 

DATA 
DATA 

DATA 
DATA 
0.01. TA 
DATA 

IEOOO 
1800 

ICO 
'/CD 
o 
o 

SfE~ TO ZERO 
HIT 4 = I TO GET INT~RPUPT 
BITS 5 TO 10 K SECTOR 1/ 
HITS 11 TO 15 • HEAO 1/ 
TOTAL LENGTH 
PARTIAL Lf'NGTH 
BUFFER ADDRESS MOST SIGNIF, BITS 
HUfFER ADDRESS l,tAST SIGNIF, BITS 

10 ALOCK OF COM~ANDS fOR FURTHER BIG DISC CONTROL UNIT 

RES 
EQU 
ANKL 

RF(O) 
Eau 
LOR 
SLC 
Rf(b) 

Af'JRG 
Eau 
SLC 
RF(6) 
LOK 
CIO 

A7,/4207 

C I OS TA 

* 
A7,A15 
A 7,1 
SEauEN 

130 
• 
A7.t 
NOSEEt< 
Al,3 
Ald,O 

IF STATUS CORRfCT 

EXECUTE CIO START 

DISK r 
NO I SEQUENTIAL OR CDC 

DISK ON lOP OR PC 
~OVING HEADS? 
NO 
YES I PERFORM A CIO 
SEEK TO CYLINDER 0 

* PREPARE NEXT 10 ON DISK 
• 
NOSEEK 

* 

EQU 
LOR 
SRl, 
ANI< 
1,0KL 

* AI, A 15 
Al,6 
AI, !3C 
A5,/80CD 

Gn 
SECTOR 1/ 
IN AI 
READ 205 (ICD) WORDS 

* EXECUTE ~ER INSTRUCTIONS , WHATEVER THE CHANNEL IS 
• 
SEaUEN 
~ERI 

WER2 

DMACDC 

CIOSTA 

EQU 
Eau 
wER 
EQU 
wER 
Eau 
EXR. 
RB(O) 
EQU 
EXR. 
RB(4) 
LOR 
SLL 
RF(/,) 

* 
* .01.5,0 

* 
'A6,1 

* 
All 
TSTA 

* 
.01.3 
*-4 
A7,A15 
A7,3 
SST 

• PROGRAMMED CHANNEL 
* 

INIT LENGTH OF THE BUFftR 

INIT LOADING ADDRESS 

SST 
TEST STATUS BEfORE CIO START 

CIO 

MULl IPLEX 

• IF Aq=A~ IGNORE LEADING CHARACTlRS 
INR EQU * 

INR A7,0,O R~AD O~E CHAR 
RB(4) SSTCP EXfCllTE SST 
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40 
42 
411 
116 

4A 

UC 

'>0 
52 
54 
56 
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002 44 0058 [<J94 CWR A9,A5 I [AOING CHAR 1 /'0 
00;>4'5 no'iA '5400 F RF( 4) INR10 NO 62 
00246 005C 871C LOR A7,A7 CHECK IF NULL 64 
00247 005E 58ne RB(O) INR HS I IGNORE 66 
002 48 • 
002 49 INRIO EQU 
00250 00 60 8 HE LOR A 15, A IS nST IF CU 16 BITS ON PC, 68 
00251 0062 5600 F RF(6) STORE NO I 8+8 6A 

OOZ52 * 00;:>53 0064 873'1 STR A7,A6 STORF wORD 6C 
00254 00 66 1601 ADK AI>,l INCRf~fNT CHARACTER AODR bE 
00255 STOR£ EQU • 
00256 00 68 En'1 SCR n,AO STnRE CHARACTER 70 
00257 006A 160 I ADK A6,1 NExT CHARACTER AODR 72 
002':i8 006C 1001 5UK A5,1 COUNT DONl ? 74 
00;:>5'1 006E 5C1C RBlll) INR NO 76 
OV260 Yf:S ICIO HAL.T 
OU261 00 70 0700 LDK A7,0 
002 62 0072 471\0 c;IO CIO A7,O,O 
00263 0074 5700 F RF SST 
00264 * 00265 FaR IPL FROM CDC LOOP UNTIL SST ACCtPTED AT • 17A 
00266 
002 6 7 007b RES ,2 
0026R AORG I7A 
00<,6'1 SST EOU • 
011270 OOH ~fCO SST A 7,0 LOOP UNTIL SST ACC!::PTED 
0027! Oo7e SC04 Rfl(4) --2 
00272 007E 5FH PH TSTSTA TEST STATU!! 
OU?73 
00;>74 • 180 ADDRESS OF A"ORO FOR UPL RESTART 
0!J27S .,. 
00271> 0080 0000 F DATA HARD 
00277 BOOTOO EQU 
00278 n082 8720 LDKL A7,/AAAA PATTERN TO Bf CHECKED 

00 114 AAAA 
0027'1 0086 84AO LDKL AI2,/F800 STACK 

00118 F800 
002 AO BOoOl0 EQU 
0021\1 008A 8733 STR A7,AU 
002 82 ooSC EF32 CWR* A7,A12 
00;>83 008E '5000 f RF(O) ROO020 
0028/j 00'10 '1CAO 5UKL 0412,/1000 

00'12 1000 
00;>85 00'14 '5Foe RB BOOOIO 
00286 BD0020 EQU • MOVE ROOT UPL TO HIGH-CORE 
00287 00 96 8120 LDKL AI,BASE"O BEGIN OF BOOT 

00'18 0000 F 
00288 009A 8212 l.DR A2,Al2 
00269 009C 8320 l.DKL 43,LIMIT-HASF LENGTH OF BOOT 

009E 0000 F 
002 90 B0030 EQU • 
002 9 1 OOAO 8424 L.DR* A4,AI 
002'12 00A2 /\112'1 STR A4,A2 
002'13 00A4 121)2 ADK A2,2 
002'1/1 OOAb 1102 ADK AI,2 
002'15 00-A8 IB02 SUK A3,2 
002% OOH '590C RB( 1) 80030 
002'17 * 002 98 • BASE REGISTERS INITIALIZATION 
002'19 .,. 
00300 INITIO EQU .,. 
00301 OOAC 0254 LOK A2,INR (A2) = INR _ 

00302 ooAE 033b LDK 'A3,C10 (0) = CIO , 
OU303 OOBO 047A LOK A4,SST (A4) .. SST .. 
00304 " 00305 " GET DEVICE ADDRlSS TO INITIALIU THE 7(0 COMMANDS 
00306 " 00~07 ooB2 861!:: LOR Ab,AI5 A6 = KEYS VALUE 6 
OO~08 00B4 263F ANK Ab,/3F KEFP JUST D[vICf ADDRESS 8 
0030'1 00B6 AE2'1 ORRS A6,A2 I N IT INR INST WITH DA A 
00310 00B6 AE2D ORRS A6, A.3 CIo C 

00311 ooBA AE41 ORS A6,H10 HIO 
OoBC 0072 

00312 " 00~13 " GET CONTROLLFR TYPE AND ADDRESS, 
00314 " 00315 ooBE 871E LOR A7,A15 ~Ul TrPLE OR SINGLE 12 
00316 OoCO 3FC8 SLC A7,8 DEVICE CONTROLLER 1 14 
00317 00C2 5bOO F RF(b) INIT20 IF SINGLE ~R.NCH I b 
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OU~II\ 
0031'1 
00320 
00321 
00322 
00323 
00,24 
00325 

00321> 

00327 
00328 
0032'1 
00330 

003 3 1 
00332 

00333 
003 34 
OO:n5 
00331> 
00"\37 
00338 
OO:p'l 
003 40 
00341 
003 4 2 
003 43 
003 4 4 
OU3 45 

00,4b 
011,47 
00348 
01l3 4 '1 
OU3 50 
003 5 1 
00352 
003 5 3 
00354 
003 55 
00356 
00351 
00358 
0035'1 
003bO 
003bl 
003 b 2 
003 b 3 
00364 
00365 
00366 
003 b 7 
003bA 
003 b'l 
00370 

00371 
003 72 
00373 
00374 

003 75 
0037b 

00377 
003711 
0037'1 
003 80 
00361 
003 8 2 
00383 

8202 

00C4 

ooeb 
OOC8 
OoCA 
OoCC 
ooCE 
00 0 0 
00 02 
0004 
OODb 
OOD8 
OODA 
ooDC 
ooDE 
ooEO 
00E2 

OOE4 
OOEb 
ooE8 
o oF.A 
OOEC 
ooEE 
aoFO 
ooF 2 
coF4 
aoFb 
ao F8 
ooFA 
ooFC 

OOfE 
0100 

oj02 
°l04 
01 0b 
0108 

OIOA 

OIOC 
OiOE 
0110 
01 12 
o t 14 
a II b 

o i 18 

2bOf 

AE31 
3E41 
AE41 
0042 
AE41 
OOtl4 
811e 
0550 
AI<)4 
8b20 
00110 
8098 
90AO 
0004 
8b'l8 

3fE7 
5A88 
3FCI 
5EH 
3FCI 
''i200 
3Fn 
5boO 
80AO 
0100 
8112 
1100 
8foll 

3fe'! 
5200 

3Fe3 
27fO 
AF41 
0010 

010E 

e4Cl 
0018 
eO'l2 
90AO 
0001l 
5f02 

5f18 

f 

f 

f 

ANK K~EP THf DEVICE. CONTROLLER ADDRESS 

* • INITIALIZE THE W(R INSTRUCTIONS AND SST ONF, 
• 
INIT20 

* 

f(lU 
ORRS 
SLL 
ORS 

DRS 

LDR 
LDK 
LDR 
LOKL 

LOR 
AOKL 

LOR 

* Ab,A4 
All,! 
Ab,wfRI 

Ab,WfR2 

AI,A7 
A5,IPLLEN 
AfI,A<; 
Ab,IPLADD 

SST INSTRUCTION 
CHANNrL AND sueCHANN!L VALUES 
IN wER 

INSTRUCTIONS 

LOAD A\ WITH BIO CONTENTS 
CAS) " LENGTH TO BE LOADED 
USED fOR LEADING CHARACTERS 
LOADING ADDR£SS Of IPL 

(A8) = START ADDRESS Of IPL 

CA1~) " LOADING AADDRESS Of IPL 

* CHtCK DEVICE TYPE 

* 

BIGDIS 

* 
* 
* -. 
* 

I3IG02 

* 
* 
* 
* 
* 
* 
* 
* 
* 

* 
* 
* BIGNn. 

* 

SRC 
RB(2) 
SLC 
RBCb) 
SLC 
Rf(2) 
SRC 
RFCb) 
LDKL 

LDR 
AOK 
ABR 
EJECT 
EQU 

#A7,7 
DISK 
A 7.t 
Sf.I'lUEN 
A 7.t 
ROMIPL 
A 7,3 
BIGDIS 
A8,STADUP 

AI, A I 2 
AI,DMAUPL-BASE 
AI 

• 

IS IT DISK ON lOP OR PC 1 
YES 
ROM IPL OR DMA UPL 1 
NOI INI T WfR 
ns I ROM IPL ? 
Yf.S 
BIG DISC 1 
YES 
CA) = START ADDRESS OF IPL 

NO I BRANCH TO BOOT UPL 
IN HIGH-CORE 
(AI2) • LOADING ADDRESS 

2 TYPES OF BIG DISC CONTROL UNIT WITHOUT CIO IPL 
ow SIGD2 
.. OTMER NOT YET ~PECIFIEO 

SLe 
Rf(Z) 
EQU 

A7,'1 
BIGNEW 
* 

BIGD2 1 (BIT fI • 0 , 
NO 

FOR CU RIGDZ 2 TyPES of ORIVES 

SLe 
ANK 
DRS 

LOt< 

ST 

LOR 
AOKL 

RB 

SEQUENCE 

EQU 
RB 

SMD I PART AMOVIBLE BIT 7. 0 

CMO 2 PARTS I fI XED 
I AMOvIBLE 

IlIT 7" I 
BIT 7. 0 

BITS 4,5,6 GIVE SECTOR NIJMBfR 

A7,3 
A 7,1F 0 
A1,BIGD21 

AI,BIG020 

A12,BIGD2<; 

I>.B,AI2 
A8,4 

OMACDC 

PUT SECTOR. BITS 4,5,b 
VOLUME. BIT 7 

IN BLOCK OF COMMANDS 

BITS 8 'I to II 
(AI) = AnDRESS OF BLOCK OF 

COMMANDS 
LOADING ADDRESS OF IPL 

STARTING ADDRESS OF IPL 

START LOADING 

FOR NEW CONTROLLlR BIG DISC 

* flIGD2 
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OU31\4 
ou,85 
00386 
0031\7 
00388 
003 8 '1 
003'10 OIIA 8620 

Olle 0200 
003'11 
003'12 
003'13 
001'14 
003'15 
003% 
OU3 Q7 
003'16 
Oli3'1'1 
00400 
00401 
00402 
00403 
004011 
00405 
00406 
00407 
00408 
0040'1 
00410 
00411 
00412 
00413 
00414 
00415 
0041& 
00417 
00418 
00419 
00420 
00421 
00422 
001123 
00424 
00425 
00426 
00427 
0()428 
00429 
00430 
00431 
00432 
00433 
00//34 
0043? 
00436 
0 1)437 
00438 
0043'1 
00440 
00441 

00442 
00443 

0044'1 
00450 
001151 

00452 

00453 
00454 
00455 
00456 
00457 

00458 
00459 

1-32 

011 E 
01 2 0 
01 22 
01 24 
01 26 
01 28 
012A 
012C 

Ol2E 
0130 

01 32 
0134 
0136 

oj38 
O(H. 
013C 
013E 
01(10 

Oj42 
01 44 
01 46 
01 48 
Oj4A 
014C 
014E 
0150 
0152 
0154 
01 56 

0162 
0161l 
01 66 
01 68 
016A 
016C 
016E 
0170 
Oi72 
oj711 
0176 
0178 
017A 
017C 
Oi1E 
oi 8o 
01 8 2 
oi84 
01 86 
01 88 
018A 
Ol8C 
Ol8E 
01 90 
01'12 
01'14 
01'16 
01'18 
OI'1A 
Ot 9C 
oi 9 £ 
OIAO 
0lA2 
OIAII 

1602 
8618 
5802 
8238 
'580A 
9039 
EA38 
8818 

8239 
5FIII 

0001 
06no 
0000 

0001 
1000 

0000 
0000 

0082 
0000 
0000 
OOFF 
0000 
0000 
0000 
0200 
0000 
0000 

E5'12 
E503 
0001 
0100 
EI53 
0002 
E'503 
0007 
a II 0 
E153 
0008 
8'5'12 
E502 
0002 
0100 
9112 
8220 
0100 
B'141 
0080 
filE: 
8204 
210F 
3'144 
EI53 
001A 
3A6[ 
E253 
0000 
821E 
223F 
AA53 
0000 
4180 

f 

ROMIPL 

* 

EJECT 
EQU • 

• FETCH FOR THE FIRST LOCATION ROM, NOT NULL ,fROM ADD 1202 
* AND BRANCH TO IT 

LOOP 

* • • 
HARD 

* [lASE 
CSO 

CID 

lTSPEC 

100 

LOGSTA 
PHYSTA 

HEDCAR 

RSN 

IOOEND 
DMAUPL 

* • • • 
* 

CIOUPL 
TS T IT 

LDKL A6,/200 

Eau 
ADK 
LOR 
RACO) 
LOR' 
RA(O) 
IMR 
CWR* 
ABR(O) 

STR 
!'IB 
EJECT 

OMA UPL 

Eau 
8IT 0 
Eau 
Eau 
DATA 
"ATA 
DATA 
EQU 
DATA 
DATA 
RES 
DATA 
DATA 
frlU 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
RES 
EQU 
EQU 

• 
A6,2 
A/),Ao 

" A2,A6 
LOOP 
A6 
A2,A6 
Ao 

A2, AI> 
LOOP 

11 00 

LOOP IF NO ROM 

TAKE CONTENTS OF CURRfNT LOCATION 
ROM CONTlNT =0 NOT SIGNIFICANT VALUE 
TRY TO ~OOIfY THE CURR MEMORY 

TEST IF STORf WAS SUCCf5SFULL 
NO THr LOCATION CONTENTS NOT CHANGlO 

BRANCH TO IT 
RtSTORE PREVIOUS CONTENT~ 
GO TO TEST NEXT LOCATION 

AT LOCAATION 1100 MUST BE 0 
• 
• 
I 
1600 
o 
" 1 
11000 
I 
o 
o 
* 
182 
o 
o 
255 
o 

'0 
o 
1200 
o 
o 
6 

* 
* 

CID AORfSS 0 
CIO ADDRESS 2 
INTS = •••• 
Ion ADD OUT a 
IO!) ADD OUT 2 
IO!) ADD IN I 
INT SPfC 
PAl CODE 

RON OUT 
LOGICAL 

PHYSICAL STATUS 
10 AREA aNGTH 

MfDIUM 
•• 
10 AREA ADO I 
RlL SECT. 0 
RE.L SECT /I 2 

I 
INTO II *.*. 
a 

1 
100 ADO IN a 
2 
RON IN 
o 

, 
STATUS 

COM" 182 (IPL) 

CHARACTERS, * 
10 AREA ADD 0 
2 
I 

** 

I~IT CSD BLOCK WITH CID ADDRESS 
AND CYD ~LOCK wITH 100 ADDRESS 
THE ADDRESS FOR UPL IS ON 3 OCTADS 
PUT IN 1.13 CSO ~LOC~ ADDRESS TRANSMITTED TO IPL 

EeR AI3,Al;> 
SC AI3,CSO+I-8ASE,AI2 

LOK AI,CIa-SASE 
SC AI,C5D+?~ASE,AI2 

SC A13,CIO+\"llASl.,AI2 

LOK AI,IOOq8ASE 
SC Al,CIO+2~llASE,AI2 

LOR AI1,AI2 
LC A13,CSO+2-BASE,AI2 

LOI( 
ADR 
LOKL 

feR 
LOR 
ANI< 
~LL 
SC 

SRL 
SC 

LOR 
ANt< 
ORS 

AI,CSO-BASE 
Al,AI2 
A2,IoIARD 

2,/80 

AI,AI5 
A2,AI 
AI,IF 
AI,4 
AI,MEOCAR-RASE,AI2 

.A2,\4 
A2,ITSP£C+l-BASE,AI2 

A2,A15 
1.2'; 3F 
A2,CIOUPL-SASE,AI2 

CIa Al,O,O 
EOU * 

P858/859 REF 

PUT CSO BLOCK ADORE:SS 

ANO HARD BLOCK , 

INTO LOCATION 180 AND 182 

BITS 4,~,b,7 OF 1.15 
ARE BITS 0,\,2,3 OF 
MEDIUM CHARACTERS 

BfTS 8,9 OF AI5 ARE RELATIVE 
DI:VICE NUMBER 

PUT DMA UPL ADDRESS 

AC 
I.E 

R4 
B6 
Btl 

BC 
HE 
CO 
C2 
CI,j 

06 
08 

Of. 

8202 



OO~6<; OlA6 E6'5;! LC Ab,ITSPEC-BASl,AI2 LOOP U"ITIL 
0lA8 OOOC 

00~66 OIAA 2620 ANK A/:" 120 END Of 10 
004 67 !liAC 5808 RA(O) TST IT 
004 68 OlAf 8152 LD AI,PHYSTA-BASl,AI2 TEST STATUS PHYSTA 

OIAO 0014 
oO~6q 01 82 A'152 OR AI,LOGSTA-BASt,AI2 AND LOGS TA 

0184 0012 
If ONt:: Of THESE BITS SET 0047C OlR6 ':>C56 1'18(4) DHAUPL 

00471 OI!J8 8f02 A8R A8 START IPL 
00472 EJECT 
00/113 .. 
00/174 .. 64 WORDS ARE RESERVED AT END OF !JOOTSTRAP 
00475 .. THEIR CONTENTS ARE LOADED AT IPL IN REGISTER A15 
00~7b .. TO CHOOSF THE VALUE , THE HARDWARE USES AS INDEX 
00477 .. C WORD 0 IS THE LlST ONE AT LOCATION lifE ) 

00478 .. ( WORD 63 FIRST 1180 ) 

0047'l .. THE VALUl OF A WHEEL 101 ITH INDEXES FROM o TO I F 
00480 .. OR o TO 13F 
00481 .. OR STRAPS WITH INDEXES FROM o TO 7 3 STRAPS 
00482 .. OR o TO I F 4 STRAPS 
00483 .. OR o TO 13F I> STRAPS 
00464 .. 
0041\5 .. THIS WAY OF LOADING A15 IS USlO WHEN IPL IS NOT DONE 
00/186 .. FROM A CONTROL PANEL 
00~87 .. .. AUTOMATIC IPL 
00488 .. - AUTOMATIC RE-IPL ( BATTERY OFF ) 
0048'1 .. .. REMOTE IPL 
004 90 .. 
004'11 AORG IIEO 
004 92 OiEO fFFF OHA IFfFF OMA UPL 
00~q3 0lE2 2111> DATA 12111> CMO FIXf:O PART 
OO~q4 0lE4 65E2 DATA Ib5E2 XI?'15 FIXED DISC INTERLACE 5 
00~q5 ojEb 2056 DATA 12051> NEW CU !JIG DISC EUROBOARD 
oo~q& 0lE6 20110 DATA 12016 CMO CARTRIDGE OR SMO 
OO~q7 OlEA 0116 DATA 101110 CDC 0 10 lEA 
004'18 OIEC 4001. DATA 1400A FHD DISC 
OU49Q OIEE 103F DATA 1103F' If'LRZ R Iff 
00500 OlfO 078'5 DATA 1078'5 K7 101' 0 7 IFO 
00'501 0lF2 3000 DATA /3000 ROM IPL 6 If2 
00,:>02 0lF4 1500 DATA 11'500 REMOTE IPL 5 IF4 
0050:3 Olf/> 63C2 DATA Ib~C?' Xl215 5 CARTRIDGE 0 4 IFI> 
00504 0lF8 60Cl DATA 160CI X12<,0 DISC 
00~05 OIFA b083 DATA 16083 FLOPPY 1MB 0 2 IFA 
00506 OIFC 4083 DATA 14083 FLOPPy lOP 1/4 MB 
00'507 OI"E 1020 DATA It 020 PTR 0 Iff 
005011 LIMIT END AOOT 

SYMBOL TkBLE 

IPLADD 0080 A IPLLEN 0050 A SHOUP 0100 fIOOT 0000 A 
flOOTOO 0082 A SSTep 0002 A 1"11'1 00'54 " TSTSTA 0001> A 
NfWIO 0021. A BRANCH OOOC A BIG020 OOOE A BIG021 0010 A 
BIGD22 0012 A 8IGD23 0014 A BIGD24 OOI/) A SIG025 0018 A 
T5TA 0024 A CIOSTA 004A A SEQUE.N 0042 A DISK 0030 A 
NQSEEI< 0038 A ero 003& A WEPI 0042 .. WER2 004~ A 
O"1ACOC 004/) A SST OOH A 1"11'110 OObO A STORE 001>8 A 
HIO 0012 A HARD 0100 A BOOOIO 0081. A BOO020 00'16 A 
flASE 01 32 A LIMIT 0200 A flO030 OOAO A INITIO OOAC A 
INIT20 OOC6 A ROMIPL OIIA A BIGOIS OO'E A OMAUPL 0162 A 
BIGNEw Oil8 A I:lIGD2 0102 A LOOP OIIE A CSO 0132 A 
CIO 0;38 A nspEC 013E A 100 0142 A LOGSTA 0144 ,. 
PHYgTA 01 41> A MEDCAH 014e A RSN 015'1 A IODEND 0162 A 
CYOUPL OIU A TSTIT OIAI> A 

ASS.ERR~ 00000 
:EOF 
LIB 

DATf iMAY 2r; 81 II TIME I 00H.49M.17S. 
LIBRARIAN REL Ob (01 01> 76) 
KOh4 
LEN 
PE"D 
MES ASMLM 
:EOJ 

DUE iMAY 25 81 II TIMF I 00H.4qM.25S. 
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1.14 DATA TRANSFER PROCEDURES 

OUTPUT TRANSFER 

MEMORy CPU CU 

ero START 

(ADDR) LOAD REG 

- - - - - -

DATA $P REG (A i_A 7) 

INT REOUEST 

OTR 

$P REG CAl_A?) OATA 

(ADDR) LOAD REG 

!NT. REQUEST 

DATA $P REG (AL A 7) 
OTR 

SP REG (ALA7) DATA 

CIa HALT -
I NT.REQUEST 

SST 

STATUS WORD 

iNPUT TRANSFER 

MEMORY CPU CU 

CIO START 

- - -
I NT REQUEST 

!NR 

SP REG (ALA7) DATA 

(ADDR) STORE REG 

IN!. REQUEST 
DATA SP REG (A1.A7) 

INR 

SP REG (Al_A7) OAT A 

(ADDR) STORE REG 

C10 HALT ------ -
INT.REQUEST 

DATA "v--- SP REG (A1.A7) 

SST 

STATUS WORD 

02850 

Fi gure 1.14 INPUT AND OUTPUT PROGRAMMED CHANNEL TRANSFERS 
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CPU lOP CU(n) 
cy' 

WER INST 1 I MEM, ADDRESS Dl' ,CU8 
wER INST 1 18L~CK LENGTH I l 
WER 'NST 3 

---L--- - -,-

CIO START 

--- -' -------
MEMORY 

8R 

(ADDR) I NCREME NT ADDRESS 51'1 INRIOTR 

DECREMENT LENGT H 

OAT A DATA 

----- - --- -
8R 

(ADOR) INCREMENT ADDRESS 
SIM !NR/OTR 

DECREMENT LENGTH 

DATA OATA 

;-- :::L- - _l-

-- .---
8R 

(ADOR) INCREMENT ADDRESS 
51'1 INRIOTRIEOR 

DECREMENT LENGTH (=0) 

DATA DATA 

CPU 

iNTERRUPT REOUEST (STATUS) 

SEND STATUS COMMAND (SST) 

STATUS WORD 

---- - -.-,--- -

RER 

8L 

02708 

Note: WER 1, 2 and 3 must be executed in this order. 

Figure 1.15 lOP CHANNEL TRANSFERS 
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The DMA Channel enables a high speed control unit to make direct exchanges with 
memory. The fo 11 owi ng fi gure shows the se quence of events for a DMA transfer. 
The principle of operation is the same as for the rop but as only one device is 
used the IOP/CU function is incorporated in the DMACU. 

CPU OMA CU -
I 

I 
I 
(START ADDRESS OF COMMAND 

CIO 5T ART I BUFFER IN MEMORY - - - - - - - - ~ 

I 

I 

I 

I 

I 
MEMORY 

I 

I 

ADDRESS 
INCREMENT ADDRESS I (READY) 
DECREMENT LENGTH 

I 

- - - - - - - - - - -", I 
DATA "\.. -1 DATA - - - - - - - -

INCREMENT ADDRESS 
I 

ADDRESS 
DECREMENT LENGTH 

I(READY) 

- _ ./', I - - - - - -
DATA __ .>1 DATA - - - - -

I 
INCREMENT ADDRESS 

ADDRESS 
DECREMENT LENGTH 

I(READY) 

(,0 ) 
I - - - - - - -" 

DATA 
- - - - - _ .,:1 DATA 

I 

I 

I 

CPU 
I 

INT REQUEST 
I 

I 
SST I 

I 

V STATUS WORD I 
I 
I 

I 

I 

I 
02702 

Figure 1.16 DIRECT MEMORY ACCESS CHANNEL TRANSFER (EXAMPLE CDC CONTROLLER) 
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1.15 TYPE NUMBERS 

BASIC SYSTEMS 

In the P800 series "Basic Systems" have been defined. 

A basic system consists of: 

a mounting box (rack) with a certain number of slots in which memory cards and 
contro 1 units can be inserted 

- an integrated power supply unit 
- a control panel and/or control panel interface 
- a CPU-card- or cardset 

The basic systems as described below do not contain any memory. However, for 
reasons of system respons i bi 1 i ty no systems wi tho ut memory can be deli vered, 
unless a special arrangement with the customer has been made. 

In some cases a basic system is equipped with a battery pack and logic for power 
supply during power failure and with a filter option. 

Mounting gear for standard 19" cabinets is supplied with all basic systems. 

TYPE NUMBER DESCRIPTION 

P858-400 P858 Basic System 
with 9 free general purpose slot s, inc 1 . power s upp 1 y and 
extended control panel 

P858-500 P858 Basic System 
with 16 free general purpose slots, incl. power s upp 1 y and 
extended control panel 

P859-400 P859 Basic System 
with 9 free general purpose slots, inc 1. power supply, 
integrated battery back-up and extended digital control panel 

P870-256 P870 Basic System 
with 5 free general purpose slots, incl. 4K 16-bit words of 
memory, sockets for 6K or 12K PROM and power s upp 1 Y 

P870-356 P870 Basic System 
with 11 free general purpose slots, incl. 4K 16-bit words of 
memory, sockets for 6 K or 12K PROM and power s upp 1 y 
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MOS MEMORIES 

Type Capacity 
N unber 

P843-432 32K21 

P843-464 64K21 

P843-528 128K21 

CORE MEMORIES 

Type Capacity 
N oober 

P843-216 16K16 

P843-232 32K16 

BASIC SYSTEM OPTIONS 

P843-020 I/O PROCESSOR 

Access 
Time (us) 

0.45 

0.45 

0.45 

Access 
Time (us) 

0.3 

0.3 

Power Consumption Applicable 
System 

5VL 5VM 16VM 

operable 2.8 1. 73 0.8 859 
non-operable 2.8 1. 73 0.44 

operab 1 e 2.8 1.9 0.9 859 
non-operable 2.8 1.9 0.53 

operable 2.8 2.0 1.0 859 
non-operable 2.8 2.0 0.65 

Power Con s oopt ion Applicable 
System 

5VL 5VM 16VM 

operable 3.2 0.18 4.7 858 
non-operable 2.7 0.18 0.7 

operable 4.5 0.3 4.7 858 
non-operable 4.0 0.3 0.7 

High speed multiplex data channel. Automatic control of data exchange on cycle 
stealing basis. Requires 1 memory cycle per data transfer. Maximum throughput 
830K words/sec., 8 channels standard. 
Includes 3.0 m break line cable. 
Mounting code: 1 slot. 
Power consunption: +5V / 2.6A. 

P843-060 PROGRAMMABLE REAL TIME CLOCK (PRTC) 

Mounting code: 1 slot. 
Power consooption: +5V / 0.9A 
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P847-020 SYSTEM FOR REMOTE LOADING 

Includes Remote Control Unit (HDLC procedure) and supervisory panel. 
Mounting code: 1 slot and 2U. 
Power consumption: +5VL / 2A. 

P857-020 FLOATING POINT PROCESSOR 

Performs high speed arithmetic operations on 48-bit operands. 
Mounting code: 1 slot. 
Power consumption: +5V / 6A. 

PERIPHERAL CONTROL UNITS 

P840-001 CONTROL UNIT PTR/PTP 

For punched tape reader P801-001 and tape punch P803-001. 
Mounting code: 1 slot. 
Power consumption: +5V / 2.8A 

P840-002 CONTROL UNIT PTR/PTP/V24 

For punched tape reader P801-001, tape punch P803-001 and V24 devices. 
Mounting code: 1 slot. 
Power consumption: +5V / 2.8A, +18V / 0.025A, -18V / 0.04A. 

P801-040 CONTROL UNIT PTR 

For punched tape reader P801-001. 
Mounting code: 1 slot. 
Power consumption: +5V / 1.3A. 

P845-040 CONTROL UNIT FOR SERIAL DATA TRANSFER 

Interface according to CCITT recommendations V24 and V28, speed selectable from 
110, 150, 200, 300, 600, 1200, 2400, 4800 and 9600 bits/sec. 
Mounting code: 1 slot. 
Power consumption: +5V / 1.9A, +18V / 0.025A, -18V / 0.04A. 

P824-040 CONTROL UNIT FOR UP TO 2 MOVING HEAD DISC DRIVES P824-012/014 

To be connected via I/O Processor. 
Mounting code: 1 slot. 
Power consumption: +5V/4A. 
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PS25-040 CONTROL UNIT FOR UP TO 2 MOVING HEAD CARTRIDGE DISC DRIVES PS25-007/00S 

Including DMA facility and data chaining of variable record length format. 
Mounting code: 1 slot. 
Power consumption: +5V / SA, -5V / O.4A. 
0.7us memories are required. 

PS30-045 CONTROL UNIT FOR UP TO 4 FLOPPY DISC DRIVES PS30-006/015 

Incl uding 7m cable. 
Mounting code: 1 slot. 
Power consumption: +5V / 4.7A. 

PS30-050 CONTROL UNIT FOR UP TO 4 FLOPPY DISC DRIVES PS30-006/015 OR 
UP TO 2 FLOPPY DISC DRIVES PS30-025/035 

Including 7m cable. 
Mounting code: 1 slot. 
Power consumption: +5VL / 2.3A. 
I/O Processor required. 

P831-060 CONTROL UNIT FOR UP TO 4 MAGNETIC TAPE UNITS P831-002/004/006 

Mounting code: 1 slot. 
Power consumption: +5V / 2.7A. 
Can be used in Eurosystems with BUS-translator P843-107 or P843-117 and 
extension shelf P843-001. 

P840-003 CONTROL UNIT CR/LP 

For Cardreader PS06-102 and matrix line printers P809-002/004. 
Data Products interface compatible. 
Mounting code: 1 slot. 
Power consumption: +5V, 1.7A 

P820-040 CONTROL UNIT LP 

For matrix line printers P809-002/004 Data Products interface compatible. 
Mounting code: 1 slot. 
Power consumption: +5V, O.7A. 

PS30-010 EQUIPMENT SHELF FOR 2 FLOPPY DISC DRIVES P830-006/015/025/035 

Mounting code: Rack 6U, including power supply. 
When 3 or 4 floppy disc drives are connected to one control unit, 2 equipment 
shelves are needed. 
In case of extension CU cable 5111 199 71020 or 5111 199 71970 has to be used. 
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P833-152 SHELF FOR 3 CASSETTE TAPE DRIVE UNITS P833-002 

Including control unit, CRC feature, power supply and 3m cable. 
Mounting code: Rack 4U. 
Can be used in Eurosystems with BUS-translator P843-107 or P843-117 (P853/4). 

1.16 BASIC SYSTEM POWER CHARACTERISTICS 

Type Free Mounting Power av ail ab 1 e (i n Amp.) 
N llTlber Slots Code 

Logic Memory 

+5V -5V +12V -12V +16V +18V -18V +5V +12V +16V 

P858-400 9 Rack 6U 30.4 2.0 1.9 1.9 9.0 
P858-500 16 Rack llU 68.9 4.0 3.9 3.9 18.0 

P859-400 9 Rack 6U 48.8 0.8 1.8 1.9 8.0 3.0 

Remark: The number of U(nits) denotes the height of the rack. 
Standard 19 11 cabinets exist with a height of either 33U or 24U. Of all 
equipment to be mounted in the cabinet, mentioned in this catalogue, the 
height in units is given. Loose panels with heights of 1U, 3U, 5U or 7U 
are available to close the cabinet. 
1U is 1.75 11 (44.45mm). 
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2.1 INTRODUCTION BASIC AND EXTENSION CABINETS 

The Basic cabinet comprises a 19" rack with a usable depth of 700mm (27.5 
inches) and a mounting height of 36 standard units enclosed by side panels and a 
rear door (the extension cabinets have the same characteristics except they have 
no side panels). 

A mounting kit is required for cabinets that have moving head disc units 
fitted. It compr'ises a new rear door containing a ventilation unit, and a 
pedestal to be fitted at the front of the cabinet (see figure 2.1). 

2.2 MOUNTING DEVICES 

The different mounting devices include: 

Telescopic slides for the Magnetic Tape Formatter and moving head disc drives • 
• Mounting Hinges for the Magnetic Tape Transport • 
. Fixed slides. 

2.3 FRONT PANELS 

Front panels of either 1, 3, 5 or 7 rack units are available to fill the spaces 
not used (or cover items like equipment shelves) in the cabinet. 

2.4 VENTILATION UNITS 

Convection cooling is sufficient if the total heat dissipation of the equipment 
in the cabinet is less than 700 kcal/h (800 watts). Above this level forced air 
circulation by one of the following ventilation units is necessary. Both units 
are similar except for the nunber of fans and the unit needs lU space in the 
cabinet. The heat dissipation capabilities of the units are: 

- P849-040 between 700 and 1030 kcal/h (800 to 1200 watts) 
- P849-041 between 1030 and 1300 kcal/h (1200 to 1500 watts) 

Figure 2.2 shows the two Ventilator Units. 

2.5 POWER DISTRIBUTION PANELS 

Two types of distribution panels are available to suit different power 
consunption levels. Both panels are 2U high and have a mains filter, mains 
isolation switch, neon indicator, fuse and terminal block. The current carrying 
capacities are: 

- P849-042 10 amperes 
- P849-043 25 amperes 

The panels and their circuits are shown in the figures 2.3 to 2.7. 
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Figure 2.1 MOUNTING KIT (P849-039) 
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3.1 BASIC MOUNING BOXES M4P/M5P 

POWER REQUIREMENTS (FOR EACH POWER SUPPLY UNIT) 

Single phase mains supply at 50 Hz. ± 2 Hz. 
or 60 Hz. ± 3 Hz. 

Voltage: 100V, 115V, 220V, 240V, ±10% at 600 W. 

The rack is adapted to the mai ns voltage by taps on the transformer, see 
chapter 4. 

POWER SUPPLY OUTPUTS (EACH POWER SUPPLY UNIT) 

· +16V regulated, 9 A max. 
· + 5V regulated, 43 A max. 
· - 5V regulated, 5 A max. 

±3% (due to ±10% mains and load variation) 
±2% (due to ±10% mains and load variation) 
±2% for ripple and noise (peak to peak from 

· +18V unregulated, 2 A max. -10% +70% 
· -18V unregulated, 2 A max. 

PROTECTION FOR POWER SUPPLIES 

• + 5V 

· - 5V 

· +16V 

· +18V 

8202 

Overcurrent limit before I nom. +50% 
(a short circuit will not damage the supply) 
Overvoltage limit between +6V and +7V 
Fused, see table 3.4 
Overcurrent limit as for +5V 
Overvoltage limit between -6V and -7.5V 
Fused, see table 3.4 
Overcurrent limit as for +5V 
Overvoltage limit between +16.8V and +20.3V 
Fused, see table 3.4 
No overcurrent or overvoltage limits 
Fused, see table 3.4 
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3.2 BACKPANEL M4P 
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supplies the top 8 slots of the rack while the bottom power supply unit 
supplies the bottom 9 slots. 

Figure 3.4 BACK PANEL PCB (GP BUS) FOR M4P RACK 
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Connector Connector Panel Power Connected Signal Si gnal 
5-Slot 1 5-S10t 2 Connector Supply at Key So urce 
( for CPU) ( for FPP) Pin No. Pin No. Switch 
Pin No. Pin No. 

5AOI-I0 ---- ---- ---- ---- ---- ----

5All 5All -- -- -- FLOACT CPU 
5A12 5A12 -- -- -- BSYCPUN CPU 
5,1\13 5A13 -- -- -- GFECHT CPU 
5A14 5A14 -- -- -- DONEFN FPP 
5A15 5A15 -- -- -- FLOCRI FPP 
5A16 5A16 ---- ---- ---- ---- ----
5Al? 5Al? -- -- -- OSC CPU 
5A18-29 ---- ---- ---- ---- ---- ----
5A30 -- I -- Yes LOCK Key Switch 
5A31 -- 6 -- -- SDPM Panel 
5A32,33 ---- ---- ---- ---- ---- ----
5A34 -- 2 -- -- SDMP CPU 
5A35 -- 7 -- Yes RTCE Key Switch 
5A36,37 ---- - .... _- ---- ... _-- --_ .... ----

5BOl-11 ---- ---- ---- ---- ---- ----
5812 5812 -- -- -- PMFN CPU 
5B13 5813 -- -- -- 80FFN CPU 
5814 5B14 -- -- -- FLOCRO FPP 
5815 5B15 -- -- -- FPPA8S FPP 
5B16-19 ---- ---- ---- ---- ---- ----
5820 5820 -- -- -- PAFN CPU 
5821-24 ---- ---- ---- ---- ---- ----
5825 -- -- PI-I0 -- RTCN Power S upp ly 
5826-30 ---- ---- ---- ---- ---- ----
5831 -- 3 PI-12 Yes OV Power S upp 1 Y 
5B32,33 ---- ---- ---- ---- ---- ----
5834 -- 8 -- -- RESETN CPU 
5835 -- 5 -- -- +12V CPU 
5836 ---- ---- ---- ---- ---- ----
5837 -- 9 -- -- -12V CPU 

Note: For M5P rack, RTCN (5825) and associated ground (5831) are only connected 
to the CPU from power supply unit 1. 

Table 3.1 CONNECTIONS TO CONNECTOR 5 of CPU (USED IN THE BASIC RACK) 
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,---.-----.--.--~--------r·----·----------·--~--------~------~-----~ 

Connector rOM Signal Function 
Pin No. 
r---.-------.---+-----.---+---------------------------.--.------~ 
1-21 (odd nos.) MA Ground for address lines 
23,25,26,28, } 
29,31,32,34, 
35,37,38,40, MC 
41,43,45,47, 
49 
2 
4 
6 
8 
10 
12 
14 
16 
18 
20 
22 
24 
27 
30 
33 
36 
39 
42,44,46,48, 
50 

Connector lOB 
Pin No. 

1,3 
5-37 (odd nos.) 
39-49 (odd nos.) 
2 
4 
6-36 (even nos.) 

38 
40 
42 
44 
46 
48 
50 

MAD04-
MAD03 
MAD08 
MAD09 
MAD10 
MADll -
MAD12 
MAD13 
MAD14 
MAD15 
ACN 
--
CLEARN 
TPMN 
TMPN 
TMEN 
TRMN 

+5V 

Signal 

MC 
MB 
MC 
RSLN 
PWFN 
BI015N
BIOON 
BIEC5 
SCEIN 
BIEC3 
BIEC4 
BIEC1 
BIEC2 
BlECO 

Ground for command lines 

Address/Function lines 

Accept Command 

Master Cl ear 
Peripheral Controller to Master 

Exchange {Master to peripheral Controller 
I- Timi ng Master to External Regi ster 

Signals External Register to Master 
Spare 
Logic Power Supply 

F unct ion 

Ground for command lines 
Ground for BIO lines 
Ground for command lines 
Reset from power supply 

}

power fail ure si gnal 
Bi-directional data lines 

Encoded interrupt line (lsb) 
Scan Interrupt line 

-Encoded interrupt lines 

~----------~------.---~--------------------------.--------.----~ 

Table 3.2 EXTENSION RACK CONNECTIONS 10M AND lOB 
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Connector 3 Pan el Connector Si gna 1 F unct i on 
Pin No. (on Pin No. 
back panel) (w here used) 

3AOI +18V Data comm. and teletype supply 
3A02-5 -- --
3A06 +16V Memory (inhibit amps) s upp ly 
3A07 OV Gro und (log i cal ) 
3A08-16 -- --
3A17 PWFN Power Failure Signal 
3A18 OV Ground (logical) 
3A19,20 4 +5VL Logic Supply 
3A21,22 OV Ground (logical) 
3A23 -- --
3A24,25 3 OV Ground (logical) 
3A26-43 -- --

3BOI -18V Data comm. and teletype supply 
3B02 OV Ground (mechanical) 
3B03-5 -- --
3B06 +16V Memory (inhibit amps) s upp ly 
3B07 OV Ground (logical) 
3B08-16 -- --
3B17 RSLN Reset Si gna 1 
3B18 -5VM Memory Supply 
3B19,20 +5VL Logic Supply 
3B21,22 OV Ground (logical) 
3B23 +5VM Memory Supply 
3B24 -- --
3B25 +16V Memory (inhibit amps) s upp ly 
3B26-43 -- --

Note: For M5P rack these connections are made for each power supply unit. 

Table 3.3 GP BUS CONNECTIONS (USED BY POWER SUPPLY UNIT) 
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3.3 POWER SUPPLY M4P/M5P 

FRONT OF 
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DnJJ 

Figure 3.6 POWER SUPPLY UNIT 2 IN M5P RACK (VIEWED FROM UNDERNEATH) 
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U-L1NKS Sl,Sl.S4,ARE ALL FITTED FOR NORMAL OPERAliON 
U LINK S2 SHOWN IN POSiTION FOR NORMAL OPERATION 

Sl 0==::0 

HEAT SINK 

P1 
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Figure 3.7 REGULATOR CARD (+5V/+16V) - PO 
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Fuse Purpose Location 

F206 Mains input, slow operating: Rear of Rack 
4 amp. for 220V/240V inputs 
8 amp. for 100V/115V inputs 

Fl01 0.1 amp., mains detector PCB PI 
F201 20 amp., +5V regulator 
F202 10 amp., +16V regulator 
F203 2 amp., auxiliary 15V supply for -Heatsink Assembly 

the power-supply circuits 
F204 3.15 amp., -18V and -5V supplies 
F205 3.15 amp., +18V supply 

Table 3.4 FUSES 
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3.5 TIMING M4P/M5P 
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3.6 INTERNAL CONNECTIONS M4P/M5P 

3-22 
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3.7 BASIC MOUNTING BOX M4R (CAUTION: DANGEROUS VOLTAGES) 

Single phase mains supply at 50Hz. ± 2Hz. 
or 60Hz. ± 3Hz. 

Voltage 110/115V ± 10% at 8 amps. 
or 220/240V ± 10% at 4 amps. 

The rack is adapted to mains voltage with soldered U-links on the regulator pcb 
in the power supply unit. 

POWER SUPPLY OUTPUTS (DC) 

· +5VL; +5V, 60A max. ± 3% stability due to 10% mains and dynamic 
variation, 20-100% static load variation. 
Ripple and noise ~ 1% (0 - 30MHz.). 

· -5VM; -5V, 0.8A max. ± 5% stability due to 10% mains and dynamic 
variation, 10-100% static load variation. 
Ripple and noise < 1% (0 - 30MHz.). 

· +16VM; +16V, 3A max. ± 15% stability due to 10% mains and dynamic 
+18V -16V, 2A max. variation, 10-100% static load variation. 

• -18V ; -16V, 2A max. Ripple and noise < 1% (0 - 30MHz.). 

POWER SUPPLY PROTECTION 

• Mai ns supply 
• +5VL supply 

-5VM s upp ly 

- Protected with a slow blow fuse 
- Overcurrent limit between 60 and 70 amps. 
- Overvoltage limit between +5.5 and + 7.5V 
- Overcurrent limit between 0.8 and 3 amps. 

Overvoltage limit between -5.5 and -7.5V 
- No over voltage protection 

load 

load 

load 

· +16VM supply 
+18V supply - No over current protect ion but a short ci rc uit wi 11 not 

· -18V supply damage these supplies. 

BATTERY BACK-UP SUPPLIES - if fitted 

.+5VM; +5V, 8A max. -3% stability due to 10% mains and dynamic load 
variation and 10-100% static load variation. 
Ripple and noise < 1% (0 - 30MHz.). 

This supply is generated under normal operating conditions with mains supply on 
and during mains failure . 

• +16VM; as for +16VM supply from power supply unit. 

This supply is generated only during mains failure. 
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POWER SUPPLY AND 
BATTERY BACK -UP 
(IF FITTED) 

VENTILATOR 
FANS 

CPU -~+------,--.---, ___ ~. 

FPP --

TELESCOPIC 
SLIDES 

CONNEC TORS J 1 
(WHEN FITTED) 

BACK PANEL PCB 
GP BUS 
CONNECTORS 13 

CONNECTORS J S 
(WHEN FITTED) 

TOP 

KEY SWITCH I 
RACK RETAINING 
SCREW 

Figure 3.16 M4R RACK 

BATTERY BACK-UP SUPPLY PROTECTION - if fitted 

.+5VM; - Overcurrent limit between 8 and lOA. 
Overvoltage limit between +5.5 and +7.5V . 

. +16VM; - As for +16VM supply from power supply unit. 

BATTERY BACK-UP TIME 

LOGIC CARDS ARE INSERTED 
AND REMOVED AT THIS SIDE 
OF THE RACK 

I 

FRONT 

POSIT10N OF 
OPERATOWS 
PANEL 

02540 

A rechargeable battery maintains the +5VM and +16VM supplies during mains 
failures for the following times: 

MOS memory of 128K words - 60 minutes 
256K words - 30 minutes 
512K words - 10 minutes 

BATTERY CHARGE TIME 

A completely discharged battery can be fully charged in 48 hours. 
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Single phase 
ma i ns suppl y 

Powe, Suppl;e, } 
+ 5 V L, + 1 6 V M, -5 V M 
+ 18V, -18V 
Signals 
PWFN ,RSLN 

connector 
J 1 

connector 
J3 
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M4R Power Supply 
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Figure 3.17 M4R RACK FUNCTIONS 
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8202 

FRONT 

FOUR LEO INDICATORS 

ITTT~ RSLN 

I ! L __ +5VL 

'--.~- -SVl 
~--+16VL 

I 
I 

RATING PLATE 

MAINS SOCKET UNIT 

Figure 3.18 REAR VIEW OF M4R RACK 
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3.8 BACKPANEL M4R 

+18\1 ~18V 

(ON OTHER 
SIDE) 

i 

PWFN +16VM -5VM 

1 I 

If: 
j 

O'1CJ Dil 

"SVM 

j 

rr--

SENSE t5VL OV 
+16V 

1 [V} 
j 

L I" . . · . . . . . . . · . . . 

NICAL MECHA 
GROUN 
(NOT U 

~ 
I···· 'r-l 

~ 

~ 

u os 
SED) 3B01 

~ /. ... · ro . . \. 
.. · 3AOl 

· 

· 

· 
· · 
· · 
· 

· · 
· '--

'-
lOB :1 . . . . . . .. 

.. , , · . . . 

T · . · . .. . . .. 
LOGICAL GROUNDS 
(NOT USED) 

· . · . 
+5VM · . / 

· . · . BUS BARS MOUNTED 
kABOVE THE PCB · . · . 

... -- ~ 
// 

~-.-........ --. 

. . . . 

... / 

· . · . : 
· . · . 
· . · . 
· . · . 
· . · . 
· . · 
· . · . 
· . · . 
· . · . 
· . 
· . · . 
· . · . 
· . · . 

'- . f--· , 
NOT 

L- L- ~. 

~F 4~1;, . 50 .. 
/ 

\ / 
CONNECTORS TO 
EXTENSION RACKS 

USED 

· . 

ORIGINAL CONNECT 
OPERATOR'S PANEL 

/l 
7 i 

. . . . . . .. . '1 1 . . . . ... . . ))J .. I 
f 

I 
! 
I 

/ 
i 

i 
3B43 ! 

. . / 

D • 'jA43 \ 
· . 

\ 
CONNECTOR 33 
FOR CPU 

10M · ~r · . 2 

OJ05 

Figure 3.19 BACK PANEL PCB (GP BUS) 
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-~ -
Connector Connector Panel Sign a 1 Signal Source 
J5-Slot 1 J5-Slot 2 Connector 
(for CPU) (for FPP) Pin No. 
Pin No. Pin No. 

5A01-10 -- -- -- --
5All 5All -- FLOACT CPU 
5A12 5A12 -- BSYCPUN CPU 
5A13 5A13 -- GFECHT CPU 
5A14 5A14 -- DONEF FPP 
5A15 5A15 -- FLOCR1 FPP 
5A16 -- -- -- --
5A17 5A17 -- OSC CPU 
5A18-29 -- -- -- --
5A30 -- I LOCK Panel 
5A31 ,.-- 6 SDPM Panel 
5A32,33 -- -- -- --
5A34 -- 2 SDMP CPU 
5A35 -- 7 RTCE Panel 
5A36,37 -- -- -- --
5B01-11 -- -- -- --
5B12 5B12 -- PMFN CPU 
5B13 5B13 -- BOFFN CPU 
5B14 5B14 -- FLOCRO FPP 
5B15 5B15 -- FPPABS FPP 
5B16-19 -- -- -- --
5B20 5B20 -- PAFN CPU 
5B21,22 -- -- -- --
5B23 -- -- BAWOFN Battery Back-Up 
5B24 -- -- -- --
5B25 -- -- RTCN Power S upp ly 
5B26-30 -- -- -- --
5B31 -- 3 OV Power Supply 
5B32,33 -- -- -- --
5B34 -- 8 RESETN CPU 
5B35 -- 5 +12V CPU 
5B36 -- -- -- --
5B37 -- 9 -12V CPU 

Table 3.5 CONNECTIONS TO CONNECTOR J5 OF CPU (MADE IN BASIC RACK) 
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Connector 10M 
Pin No. 

1-21 (odd nos.) 
23.25.26.28.} 
29,31,32,34, 
35,37,38,40, 
41,43,45,47, 
49 
2 
4 
6 
8 
10 
12 
14 
16 
18 
20 
22 
24 
27 
30 
33 
36 
39 
42,44,46,48, 
50 

Connector lOB 
Pin No. 

1,3 
5-37 (odd nos.) 
39-49 (odd nos.) 
2 
4 
6-36 (even nos.) 

38 
40 
42 
44 
46 
48 
50 

Signal 

MA 

MC 

MAD04-
MAD03 
MAD08 
MAD09 
MADI0 
MADll -
MAD12 
MAD13 
MAD14 
MAD15-
ACN 
--
CLEARN 
TPMN} TMPN 
TMEN 
TRMN 

+5V 

Signal 

MC 
MB 
MC 
RSLN 
PWFN 
BIOI5N
BIOON 
BIEC5 
SCEIN 

BIEC3} BIEC4 
BIECI 
BIEC2 
BIECO 

F unct i on 

Ground for address lines 

Ground for command lines 

Address/Function lines 

Accept Command 

Master Cl ear 
Peripheral Controller to Master 

Exchange {Master to peripheral Controller 
Timing Master to External Register 
Signals External Register to Master 
Spare 
Logic Power Supply 

F unct i on 

Ground for command lines 
Ground for BIO lines 
Ground for command lines 
Reset from power supply 
Power failure signal 
Bi-directional data lines 

Encoded interrupt line (lsb) 
Scan Interrupt line 

Encoded interrupt lines 

Table 3.6 EXTENSION RACK CONNECTIONS 10M AND lOB 

P858/859 REF 8202 



3.9 BLOCKDIAGRAM M4R 

The power supply provides the following outputs: 

Signal function Si gnal Name at Si gna 1 Name at 
Power Supply GP bus 

r---" 
+5V at 60A, logic supply +5VL +5VL 
-5V at 0.8A, memory supply -5VL -5VM 
+16V at 3A, memory supply +16VM +16VM 
+18V (nominally +16V) at 2A, data comm. supply +16VL +18V 
-18V (nominally -16V) at 2A, data comm. supply -16VL -18V 
Power Failure Signal PWFN PWFN 
Reset Signal RSLN RSLN 
Real Time Clock Signal RTCN RTCN 

Table 3.7 POWER SUPPLY OUTPUTS 

The battery back-up system provides the following outputs: 

Signal Function Signal Name 

+16V at 3A (during mains power failure only) +16VM 
+5V at 8A (during normal operation with power +5VM 

on or during power fai 1 ure) 
"Battery was off" indication BAWOFN 

Table 3.8 BATTERY BACK-UP OUTPUTS 

Keyswitch F unct ions 
pos it i on 

OFF - Power Supply off, Battery Back-Up off, key can be removed from 
keyswitch 

ON 
] 

Power Supply on, Battery Back-Up on, key cannot be removed from 
keyswitch 

ON Power Supply on, Battery Back-Up on, key can be removed from 
keyswitch 

MAINT.- Power Supply off, Ba.ttery Back-Up on, key cannot be removed from 
(memory is maintained) keyswitch 

ON 

ON ~ (lMA1NT 

"'= e 
0760 

Figure 3.20 KEYSWITCH POSITIONS 
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LED INDICATORS 

When the rack is moved forward on its telescopic slides out of the cabinet, four 
LED indicators can be seen (see figure 3.18). These monitor (from left to right) 
+16VL, -16VL, -5VL, +5VL supplies and RSLN rest signal. All four LED's should be 
lit for normal operation (ie. supplies active). 
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~]~, Cp
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Sense Voltages 
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~ I Connectors 
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1 16VM 
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OV 

Note: Each of the three strip connectors ( 0IIl ) is shown with 
one pin position blacked out. These pins are cut off to 
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is mounted in rack. 

- ~ --

Large 
Heatsink 

CR300 

CR303 

CR302 

0313 

w 
I-' 
o 
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~ov 
~RSLN 

@]+24V 

o OV 

Heatsink _---ff"e 

o P7 

Regulator 
Card 
Connectors 

Note: Each of the two strip connectors 
(I·.·l.J.l)is shown with one pin 
blacked out. These pins are cut off 
to provide a locator which mates with 

the key way on the assoc iated Berg 
flying lead connector. 

L4 

+5VM~ 

BAT OFF 
BAWOFN 1...

1 
__ --..y,.. __ J 

Logic Signal 
Connector 

Figure 3.23 M4R BATTERY CARD (OPTIONAL) 
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.-
Connector J3 Panel Connector Signal Function 
Pin No. (on Pin No. 
back panel) (where used) 

-
3A01 +18V Data comm. and teletype supply 
3A02-5 -- --
3A06 +16VM Memory (inhibit amps) s upp ly 
3A07 OV Ground (logical) 
3A08-16 -- --
3A17 PWFN Power Failure Signal 
3A18 OV Ground (logical) 
3A19,20 4 +5VL Logic Supply 
3A21,22 OV Ground (logical) 
3A23 -- --
3A24,25 3 OV Gro und (log i cal ) 
3A26-43 -- --
3B01 -18V Data comm. and teletype supply 
3B02 OV Ground (mechanical) 
3B03-5 -- --
3B06 +16VM Memory (inhibit amps) s upp ly 
3B07 OV Ground (logical) 
3B08-16 -- --

3B17 RSLN Reset Si gnal 
3B18 -5VM Memory Supply 
3B19,20 +5VL Logic Supply 
3B21,22 OV Ground (logical) 
3B23 +5VM Memory Supply 
3B24 -- --
3B25 +16VM Memory (inhibit amps) s upp 1 Y 
3B26-43 -- --

Table 3.9 GP BUS CONNECTIONS (USED BY POWER SUPPLY UNIT) 
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F' 

MAINS SOCKET 
(MOUNTED ON REAR 

OF RACK) 

6S>---o 

KEYSWITCH 

ON 

O~ MAINT 
/ 

o 

REMOTE START SIGNAL _____ ===:.:p'-_---' 

* NOTE SIGNAL BAWOFN AND POWER 
SUPPLY +5VM ARE PRODUCED BY THE 
M4R BATTERY CARD (IF FiTTED) 

IF THE M4R BATTERY CARD IS NOT 
FITTED THE +5VM SUPPLY IS TAKEN 
FROM THE +5Vl SUPPLY VIA A UNK 

IF THE M4R BATTERY CARD IS NOT 
FITTED SIGNAL BATOFFN IS NOT 
USED 

M]CROSWnCH 
(CLOSED WHEN KEY
SWITCH IS EiTHER OF 
THE 'Ow POS I T IONS) 

RTCN 

BAWOFN * 

""SVL 

-5VM 

+ 16VM 

+18V 

("16V NOM) 

-18V 

(-16V NOM) 

RSLN 

lAOl PINS 

1801 PINS 

CONNECTOR J, 
OF CPU (CONN') 

(SEE TABLE 3,9) 

1837 

GP BUS 

.'~ --- --/. 
~3BO' PINS 3B 43~/ i 3AO' 3A43 

CONNECTOR 13 OF CPU 

SEE FIG 3,'9 

BACKPANEL PC8 

z 
15 z 
~ ~ 

5823 (]) a:: 

5825 

i 

583'! ! 
5A37.J I 
5837~.J 

CONNECTOR J5 OF CPU 

CONNECTIONS BETWEEN CPU AND PANEL 

o 0 0 0 0 
'62738495 
000 0 

0)00 

NO SIGNAL 

LOCK 

SDMP 

3A24 OV 

3A'9 +5V 

+l2V 

SDPM 

RTCE 

RESETN 

-12v 

OPERATOR'S PANEL CONNECTOR 
(SEE TABLE ABOVE) 

Figure 3.24 M4R RACK POWER SUPPLY 
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Figure 3.25 M4R HEATSINK ASSEMBLY 
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3.12 EQUIPMENT SHELF E2 (P843-001) 

E qui pment Sh e If E2. 

Number of Slots 6 sub-assembly slots for control units connected directly to 
the GP Bus. 

Size Height 3U (approx. 132.5 mm). 

Power Supply +5V 18A 
+18V 2A 
-18V 2A 

Other Facilities Where the Equipment Shelf is situated at the end of the GP 
Bus a termination is necessary. The Bus can be terminated by 
the inclusion within the shelf, or the required termination 
boards. 

8202 

/ 

6. + 

F303 

© 
qp 
© 2::0V 

~lA INS 

*Nl 
It~~tl I! I 
I~, ~tl --

11 ~ I 1+2 S +i 
0 0 

TD3,J5A 
220V 

LOCAL 

RPIOTE 

o + 0 

..-1------1\ 
S\HTCH OFF 

I
WA~NING 
Ac"TUNG 

+ 0 

I 

0 oll-~lIl I 

{
eSA 115V-08TD 6,3A 

F303 VDE 220V-D8TD 3,15A 

MAINS INPUT VARIATIONS 

Figure 3.26 EQUIPMENT SHELF P843-001 LAYOUT (E2) 
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GP BUS (TO NEXT EQU:Pf,jU;T 

BREAK CABLE 
FROM BAS I C 
COIWECTOR 5 

BREAK CABLE, (I ~nER 
3 I~ETERS j FROI·: 

NOT[ : 

S~ELF) 

, {INTER AlE 5111 199 7781 -
IF REQUIRED, TO B-PINS OF 

:HXT EQU p~1E1n SHE:"'F P843-001 IN CHAIN, 
OR TO CASSETTE EQUIPMENT SHELF P833-
152 IF USED, 

P8'3-001 (E2 
EQU I P1J,E ~iT 

Figure 3.27 BUS AND BREAK CABLE EXTENSION (E2) (USING P843-001 EQUIPMENT SHELF) 
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Figure 3.28 EQUIPMENT SHELF P843-001 CIRCUIT-DIAGRAM (E2) 
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TO MAINS TRANSFORMER 

REMOTE LOCAL 

LOCAL/REMOTE SWITCH 

MAINS IN +5V OV 

Figure 3.29 REMOTE CONTROL CIRCUIT P843-001 AND P833-152 EQUIPMENT SHELVES 
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Figure 3.30d HEATSINK ASSEMBLY 
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4.1 INTRODUCTION 

Each P800 computer system is supplied with a set of configuration Sheets (that 
were compiled when the system was tested in the factory) which give the 
following details: 

. Invoice sheet of the system or units ordered. 

Parts list specifying the major items in system (including I/O cards and logic 
options . 

. Wiring instructions for the interconnecting and signal cables. 

With the information in these sheets most systems can be installed without any 
problem; however, for large systems (and when enlarging existing systems) 
problems can arise which are not always covered by the Configuration Sheets. 

4.2 SITE PREPARATION 

Extensive site preparation is not normally required before installing a system. 
For simple configurations that will be part of a much larger existing system no 
site preparation is necessary. In general the only requirement is a floor strong 
enough to support the comQonent parts of the system. A floor able to support a 
static loading of 500 kg/m2 is strong enough for any mini-computer system. 

4.2.1 ENVIRONMENTAL CONDITIONS (TABLE 4.1) 

The CPU can operate through a wide range of environmental conditions so the need 
for air conditioning etc., will depend on the peripherals used by the system. It 
is expected that the CPU and its peripherals will be located in an 
office/factory environment where the air is not contaminated by industrial 
processes. The general conditions for storage (with or without packaging), 
transport and operating are given in the following two tables; however, 
peripherals using magnetic media may specify more stringent conditions. 

CLIMATIC CONDITIONS 0 NO T 
r--' 

Temperat ure Range o to 50°C -40 to 70°C -40 to 70°C 

Temperat ure Gradient .LE. 1° C/mn .LE. 1 0 C/mn . LE. 1 ° C/mn 

Pressure 600 to 1100 mb 600 to 1100 mb 600 to 1100 mb 

RH% . LE. 95% . LE. 95% 
Hunidity 
without TRE . LE. 40°C .LE . 40°C 
Condensation 

DEW POINT .LE. 30°C .LE. 30°C 
-. 

Table 4.1 CLIMATIC CONDITIONS 
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r----.--.-

MECHANICAL 0 NO TS 
CONDITIONS 

Vibrations Fre q. Range: 10-58Hz Fre q. Range: 10-500Hz Fre q. Range: 10-500Hz. 
PeakValue: 0.75mm 

Peak Value: 0.75mm Peak Value: 0.75mm 
Fre q. Range: 58-500Hz 
Acceleration: 0.5 g. Acceleration: 19. Acce 1 erat i on: 2.5g. 

Sweep Rate: 1 oct./mn Sweep Rate: 1 oct./mn Sweep Rate: 1 oct./mn 
1----. 

Shocks Acceleration: 5 g. Acceleration: 15g. Acceleration: 15g. 

Durat i on: Ums Duration: Ums Durat i on: Ums 

Motion: Half-sine Motion: Half-sine Motion: Half-sine 
One direction: -Oz One direction: - Oz Six directions 

Note: For Operating conditions, the vibrations and shocks are those encountered 
at rack level. 

Table 4.2 MECHANICAL CONDITIONS 

4.2.2 ELECTRICAL REQUIREMENTS 

A single phase a.c. supply complying with the following specification should be 
provided for the excl usive use of the computer system. It should be either a 3 
wire single phase, neutral and earth, or two phases and earth; its current 
carrying capacity must be adequate for the total power requirements of both the 
CPU and the peripherals. The requirements are: 

Voltage: 115V, 220V or 240V r.m.S. ± 10% 

Frequency 50±2Hz or 60±3Hz 

Voltage Transients 1.5kV peak amplitude for a duration not exceeding 10 
microseconds between half peak points at a repetition 
frequency of 3 to 10Hz. for not more than 10 minutes. 

Transient State The time between the voltage falling from nominal to zero 
and then returning to nominal must be not greater than 0.5 
seconds. 

Power Interrupts Less than one every 10 seconds for a duration not exceeding 
lOms. 

If the mains supply is subject to frequent interruptions or failures, it is 
advisable to install an alternative supply source such as a rotary 
motor/generator. 
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4.3 CONFIGURATION GUIDE 

This guide mainly concerns operational access and uniformity of appearance, but 
is not important as far as system performance is concerned. The only critical 
layout restrictions concern the interconnecting peripheral signal cables and 
transmission lines. The rack is divided into imaginary levels and table 4.3 
shows the recommended positions for the different units. 

LOCATION ITEM UNITS* REQUIRED 

Front Back 

Level 7 Namep 1 ate 1 -
(2 units) Vent i 1 at i on Unit - 1 

Level 6 Tape Punch 6 -
(7 units) E qui pment She 1 f 3,4,5 3,4,5 

Level 5 6U6/6U12/M4P/M4R Box 6 -
(7 units) Punched Tape Reader 3 -

Tape Punch 6 -
E qui pment Shelf 3,4,5, 3,4,5 

Level 4 6U6/6U12/M4P/M4R Box 6 -
(7 units) Punched Tape Reader 3 -

Tape Punch 6 -
Moving Head Disc 6 6 
E qui pment Shelf 3,4,5 3,4,5 

Level 3 Moving Head Disc 6 6 
(7 units) Tape Punch 6 -

E qui pment Sh e If 3,4,5 3,4,5 

Level 2 E qui pment Shelf 3 3 
(3 unit s) 

Level 1 Power Distribution Panel - 3 
(4 units) Magnetic Tape Formatter - 2 

Levels 5+6 Magnetic Tape Transport 14 -
or 3+4 

(14 units) 

Levels 2+1 Magnetic Tape Formatter - 2 
Tape Punch 6 -

* 1 unit = 1.75 inches = 44.45 mm. 

Table 4.3 RECOMMENDED UNIT POSITIONS 
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4.4 RULES FOR CONNECTING GROUNDS IN A SYSTEM 

Each cabinet must have a mechanical ground or safetey earth point to which the 
safety earth points of all the units mounted in the cabinet are connected. This 
safety earth point must be electrically connected between the main frame and the 
earth wire of the power cable supplying the cabinet from the site mains. Each 
cabinet must also have an electrical ground of OV and the shields of cables must 
not be used as inter-unit safety earth conductors. Cable shields must be 
connected to the safety earth using earthing leads as short as possible and of 
the same cross sectional area. To avoid either internal or inter-cabinet 
Electromagnetic interferance, the mains cables to the different units should be 
mounted against the left-hand side of the mainframe and the I/O cables should be 
mounted against the right-hand side of the mainframe. 

4.4.1 GROUNDING RULES FOR MOUNTING BOXES AND CABINETS 

The following rules should ensure a good ground continuity between the cabinets 
and the mounting boxes: 

- Fixed Mounting Boxes 
These mounting boxes are fastened to the mainframe by screws and a good 
continuity between the cabinet and the box is ensured by keeping the mating 
surf aces cl ean. 

- Slide Mounted Boxes 
A box mounted on telescopic slides does not have a reliable ground path so it 
is essential that an electrical link is made using metal braid. Remember using 
the ground conductor of the main lead or cable shielding for the ground 
connection is NOT acceptable. 

- Cabinet Panels and Doors 
All doors and panels must have a good electrical link to the mainframe and in 
particular the doors must be connected with metal braid. 

The following diagram shows some examples: 
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For fixed racks these 
2 surfaces must be 
clean to ensure 
good continuity 

Braid connects 
Sliding Rack to 
main frame 

Main frame 

8202 

Fixed Rock 

Braid connects door 
to main frame to ensure 
continuity 

Sliding Rack 

Figure 4.1 EXAMPLE FOR SYSTEM GROUNDING 
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4.4.2 LOGIC GROUND AND MECHANICAL GROUND 

Logic ground and mechanical ground points are provided in each cabinet. 
They are situated close to each other and may be either connected or 
disconnected. 
Figure 4.2 gives an example for Flexible Disc Drive shelves. 

Connecting Lugs 

c::==::;:;::;::==r..-- Log i c G r 0 un d OV 

Mechonical 
Ground 

Connected Disconnected 

Figure 4.2 LOGIC AND MECHANICAL GROUND 

A system may use several cabinets each containing a number of Mounting Boxes, 
but only one may have this link connected. All other cabinet links are 
disconnected. 

Disconnected 

Connected - ~ CPU Rack 

PTR Rack 

." 
ed 

"-
D iscot'nect 

I~~ 
PTP Rack 

i 1\ 
Floppy Disc 

'j 1\ Disc Rack 
Rack 

~ 

Disc Rack 

Cabinet 1 Cabinet 2 Cabinet 3 

Figure 4.3 GROUNDING OF MOUNTING BOXES 

In a normal configuration the cabinet that holds the CPU/CIP is connected and 
all other cabinets are not connected. If more than one CPU/CIP is being used in 
the system then the user decides which CPU/CIP cabinet is to have the link 
connected. 
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4.4.3 FLAT CABLES 

Flat cables without shielding may cause electromagnetic fields to be set up in 
the equipment, so the use of such cables should be avoided. If this is not 
possible, the following special precautions must be taken: 

- If channel type supporting members are in the cabinet, then they should be 
used so as to provide a shield around the cable. 

- If these supporting members are used, then the cables should be run 
separately; either c1 amped fl at against the panel s or against the outside of 
other supporting members. 

- Mounting flat cables one on top of the other should always be avoided. If this 
method must be used, then a metal plate (suitably supported and electrically 
connected to the cabinet) should be inserted between the cables. 

Cable mounted on the interior 

Cable 
mounted 
on the 
Exterior 

4.4.4 MAINS CABLES 

Fi gure 4.4 

Support i ng 
Member 

Cabinet 
Frame 

FLAT CABLE MOUNTING 

S ide View 
Cables 

Meta I Plates 

When planning an installation, an area along the mainframe should be reserved 
for the mains cables and all other cable should be kept as far as possible from 
this part of the mainframe. It is recommended that the cable be shielded either 
before or after the mains fi lter and that this shielding be connected to the 
mechanical ground at each end of the cable. The mains cable must be secured to 
the chassis by a metal clamp at the point where the shielding extends outof the 
cable sheath. Remember that the screw fixing the ground conductor to the chassis 
must be as close as possible to the metal cable clamp. 
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Ground 
C ond uctor 

Cable Shield 

Screw must be larger 
than 3.5mm diameter 

Metal Cable 
Clamp 

Figure 4.5 MAINS CABLE MOUNTING 

4.4.5 GENERAL RULES FOR SHIELDED CABLES 

All twisted pairs must be contained inside a shielded cable and this shield must 
be connected to mechanical ground at each end. Specific lead dimensions are 
given for some peripherals but as a general rule the following dimensions should 
be adhered to: 

The lead must be as short as possible and never exceed a maximum length of 
15 cm. 

- Connections to the shielding must be soldered and connections to the 
mechanical ground must be made with either an eye-l ug (for a 3 mm screw) or a 
push-on type connector (Faston 6.35 or equivalent). 

- The cross section of the lead must be a minimum of AWG16 guage. 

Shielded Cable 

Maximum length of 
lead from the soldered 
connection is 15cm 

Insulating Sleeve covering the Shield 
a nd soldered con necti on 

AWG18 

Figure 4.6 SHIELDED CABLE MOUNTING 
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4.4.6 SPECIAL RULES FOR SHIELDED CABLES 

For some devices the lead dimensions for connecting the shielded cables at the 
device and at the CPU/CIP are different from the general rules. These devices 
are listed in the following table. 

AT THE DEVICE AT THE CPU/CIP 

AWG MAX. EYE AWG MAX. EYE 
LENGTH LUG LENGTH LUG 

Magnetic Disc X1215/16 16 20cm 4mm 16 15cm 3mm 
Magnetic Disc 9760/9762 16 08 3 16 10 3 
Line Printer X1415/25 16 10 3 16 10 3 
PER3100 (V24 Interface) 16 15 4 16 10 3 
PER3100 (Curr. Loop Int.) 16 15 4 18 03 Molex 

pin 3 
ASR33 (V24 Interface) 16 10 3 16 10 3 
ASR33 (Curr. Loop Int.) 18 03 Molex 18 03 Molex 

pin 6 pin 3 
Tape Reader 2540EP 16 10 3 16 10 3 
Card Reader CM300L 16 10 4 16 10 3 
Tape Punch 4070 16 10 4 16 10 3 
Display P817 16 10 4 16 10 3 

At the Term; nal Box 

Remote Control Cables 18 10 -- 18 03 Molex 
Center 
Pin 

Break Cables At the Extension Box 

16 10 3 16 15 3 

Break Cables At the Cassette Box 

16 10 3 16 15 3 

Table 4.4 SPECIFIC LEAD DIMENSIONS 
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4.4.7 GROUND LEADS IN CABINETS OR BOXES 

The connection of ground leads for cabinets or boxes depends on the type of 
installation. The following examples show the different type of ground 
connections: 

Leods connect to Connector Fixing Screws 

Figure 4.7 EXAMPLE USING CONNECTOR FIXING SCREWS 

Figure 4.8 RESERVED 
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8202 

Mounting Plote 
Main Frome 

(Connected to Logic Ground) 

Fi gure 4.9 

Mounting Plate 

Bolted onto Mainframe 

Lead connects Shield to 

Support Plate 

EXAMPLE USING TERMINAL BLOCKS 

Lock Washer 

2 Washers 

Figure 4.10 EXAMPLE USING CONNECTORS (TOP VIEW) 
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4.4.8 GROUND LEAD TO DEVICES 

The following illustrations show how a ground lead is connected at some of the 
peripheral devices: 

PROCE~€ 1 MOUNT DISC ON TELESCOPIC SLIDES At-iD DRAW FORwARD --~ 
2 REMOVE V$HAPED PROTECTIVE PLATE (2 SCREWS) ~:l-~ 
3. REMOVE CABlE BRACKET FROM PROTECTIVE PLATE (2 SCREWS)·STORE PROTECTIVE PLATE 
4. ATTACH CABLE BRACKET TO BRACKET MOUNTING PLATE (2 SCREWS) 

Link connects to 
the Cobinet Ground 

L - SHAPED PROTEC fiVE 
PLATE S[CVREO HERE _ 

-. 

Figure 4.11a GROUND LEAD P824-012/014 
(CARTRIDGE DISC DRIVE) 

Fig ur e 4. 11 b MOUNTING THE P824-012/014 
(CARTRIDGE DISC DRIVE) 

4-14 

Leads connect to the 
Panel Fixing Screws 

Figure 4.12 GROUND LEAD - P825-008 (STORAGE MODULE DRIVE) 
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8202 

Lead connected to 

Connector Plate 

Fixing Screw 

Figure 4.13 GROUND LEAD - P809-002/004 (LINE PRINTER) 

Lead connects to 

the Support Plate 

Figure 4.14 GROUND LEAD - P801-802 (PAPER TAPE READER) 

Lead connects to 

the Support Plate 

Screw 

Figure 4.15 GROUND LEAD - P803/804 (PAPER TAPE PUNCH) 

~~~~~~~~~==~~ 

Lead connects to the mains socket fixing screw 

Figure 4.16 GROUND LEAD - P806-102 (CARD READER) 
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Lead connects to bose fixing screw 

Figure 4.17 GROUND LEAD - P817 (VIDEO DISPLAY UNIT) 

V24 Interface - At the device a tapped hole near the connector should be used to 
attach the lead. 

Topped Hole 
ready to attach 

the Lead 

Figure 4.18 GROUND LEAD - P842 (PER3100) 

Current Loop Interface - At the device when using the extension cable the 
connection between the Molex connector pin 6 and the ASR mechancal ground is 
made with the cable shielding. Note that under no circumstances the Molex 
connectors must be situated outside the ASR base. 

4-16 

Connector 
Pin 6 

Figure 4.19 CURRENT LOOP INTERFACE CONNECTION 
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Remote Control Cables 

Cabinet side The shielding is connected to the central pin of the Molex 
connector. 

o 

Lead connected to the 
central pin of the Molex 
Connector. 

Figure 4.20a REMOTE CONTROL CABLE - CABINET SIDE 

Connection at the Cabinet Terminal Box - When connecting the shielding of two 
cables at the Terminal Box, connect to the same terminal to ensure good 
cont in uity • 

8202 

Leads from 2 different 
cables connected to the 
same terminal to ensure 
good continuity 

Figure 4.20b REMOTE CONTROL CABLE - CABINET TERMINAL BOX SIDE 
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Break Cab 1 es 

At Extension Rack 

4-18 

o 

o 

o 
Links connect to the 
connector fixing screws 

Figure 4.21 BREAK CABLE EXTENSION RACK 

Links from 3 different cables connected to the same 
terminal to ensure good continuity. 

Figure 4.22 BREAK CABLE CASSETTE RACK 

P858/859 REF 
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o 

o 

o 
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At the Formatter Tape 

TAPE DRIVES CONNECTOR 
TAPE FORMATTER 

I I TAPE CU. CABLE ASSV 

I I 

1~1 I I 
I I 
• I 

I-

\ 
220V MAINS 

I 

I 

Figure 4.23 BREAK CABLE - TAPE FORMATTER 
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4.5 INSTALLATION SCHEDULE 

You receive: 

- pre-wired cabinet 
- CPU-box with cards 
- devics with cables 
- documentation) 
- testprogram ) to be ordered separately 

To be done: 

- mount boxes in cabinets according received drawings 
- connect buscables, remote control, breaks and device cables 
- set straps on cards/devices for: 

- interrupt levels and device addresses 
- transfer speed, parity etc. 

- connect mains cable 
- run testprograms 
- fil in the evaluation-form 

Note: Normally the system is tested before delivery and so straps and 
connections are put in a proper working position. 
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4.6 CONNECTOR DETAILS FOR PRINTED CIRCUIT BOARDS P800 

The boards are identified by the connector layout as shown in figure 4.24. 

camp. side camp.side 

74 \>lay 
5 r-

t-

86 \Jay B6 \>lay 

3 3 r-t-

74 Way 
CPU 0 r 

r~EMORY DOUBLE 
BOARD CU [lOARD 

camp.side camp.side o 26 26 Way Way 
5 5 

4 
26 Way 

4 o 26 Way 

86 Way 86 Way 

3 3 

26 Way 
2 

26 Way 
I/O 

QUAD PROCESSOR 
CU BOARD or MMU BOARD 

Figure 4.24 PRINTED WIRING BOARD-CONNECTOR LAYOUT 

8202 P858/859 REF 4-21 



4.7 MAINS SUPPLY VOLTAGE AOAPTION P858 

I 
I 
IIOOV 
I 
I 
I 15V 
I 
I 
I 
I 
I 
I 
I 
I 
IIOOV 
I 
I 
I 15V 
I 
I 
I 
I 
I 
I 
I 
I 
I IOV 
I 
I 
I 

i I 1---
240V 

1 

220V 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 I 

): 
I 

i I r--
115V 

Figure 4.25 TRANSFORMER WIRING 

I 
I 
I 

7 I 

): 
I 

9 I 1---
100V 

Note 1: Fan always connected between 1 and 3. Point 9 is shield between primary 
and secondary windings. 

Note 2: Voltage adaption for P859 (M4R) on Control Card (see figure 3.22). 
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I Frontside 

-- -------.: --
of the box \ 

o 

Example shows ---- --- links for 220V ---..: 
mains input 

To reach transformer 

tappings: 

I. Remove top rear 

cover (4 screws) 

2. Remove power supply 

card (4 screws) and connector 

3. Remove spacing plate 

(3 screws) 
Rearside of the box 

Figure 4.26 LOCATION TRANSFORMER FOR Ml, M2, E2 AND CASSETTE EQUIPMENT SHELF 

8202 

0-----------

DO ODD 
00000 ______________ 0000 

00---------------------000 
o DO 
o _________________________ 0 

~500·S[FI(S 

CNLY 

Example 220V 

Figure 4.27 TRANSFORMER LOCATION M4P, M5P BOX 
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4.8 REMOTE CONTROL CONNECTIONS 

CPU 

RC 
1 
3 

RC EQUIPMENT SHELF 
.---+--=-t+5 P 8 4 3 - 0 0 I 

£2 

EQUIPMENT SHELF 
P843-002/003 

£ I 

SHELF 

lRC EQUIPMENT SHELP 
L----+~+5\1P833-1 S2 

Figure 4.28 REMOTE CONTROL INTERCONNECTIONS 
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4.9 PHYSICAL LAYOUT BASIC BOXES 

~ 

S!OE VIEW OF 10 CARD RACK 

~ 

CONTROL PANE L 

! 

r-

SlOE VI EW OF 17 CARD RACK 

~ 

I 

NOTE 1 

THE POWER SUPPLY BUSES ARE SPLI T AND SO CARD 

DISTRIBUTION liN PARTICULAR THE MEMORIESIMUST 

BE EVENLY DISTRIBUTED AT TOP AND BOTTOM 

FRONT VIEW OF P857R 

OFF ON RTCE 

~T/ 
©~LOCKE 

NOTE 2 

THERE ARE 2 WAYS OF USING THE FRCP; EI THER FIXED 

PERMANENTLY TO THE COVER PLATE OR ON A STAND 
SUiT ABLE FOR DESK - TOP WORK 

CARD POSl TIONS 

PO\VER SUPPLY 

10 

POWER SUPPLY 

1 

2 
[ 
[ 

i 

I~ 
~ 
V 

I~ ! 

i 

NOTE 1 

[ 

17 

POWER SUPPLY 

NOTE 2 

0)935 I 

Figure 4.29 VIEWS OF 10 AND 17 CARD RACKS 
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4.10 INTERCONNECTIONS 

V24 

F!GL10 

10M 

CPU 
RACK (P857R) 

lOB 

OTHER SIDE 
CARD ENTRY 

BROO _07 

RACK 
EXTENSION E? 
(P855/5?M) 

CP7R 

FPP (OR MEM) 

[,--------------~ 

c== ___ ----' 
L ________ ==:J 

1'":.'P. 
CONTROL UNITS. 

}" MEMORIES 
(ANY CO~""B1NAT10N} 

RACK 
EXTENS10N E2 
(P856i57M) 

CONTROL PANEL 
CONNECTOR 

n 
I i 
LJ 

ERCP 
CONTROL 
PANEL 

INTERNAL 8REAK SIGNALS 

n 
i I 
I I 
, I 
I ! 

I I 
I i 
I I 
l.J 

EXTERNAL BREAK SiGNAL 5 

n ! I 

II 
II 
I ! I ! 

LJ 
h B 

n 1
1

,'-'1 
i I 
i I I I 
II I i 

! ! 

I i 
LJ LJ 
B 

OJOI 

CPU RACK 
(MI.P, M4R, 

M5P, M5R,) 

856f57M 
EXTH;SlON 
RACK 

856f57M 

Figure 4.30 CPU AND EXTENSION RACK CONNECTORS 
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Routing and Connections for External Breaks 

Example: (Addresses and levels not standard). 

Line printer CU in the first extension chassis (E2) DA=/17 break level on IOP2 
is 7, break output controller (see chapter 20 is 3A43). 

Cassette-CU is the second extension chassis DA=/05 break level IOP2 is 5, break 
output on backpanel board (see shapter 14). 

Routing: 
~ = connections to be made by jumper wire. 

LPCU 

K7CU A 

BR A05 605 
2nd. Ext. Chas •. 1 Breakcable 

I INTER ALE 

BASIC CHASSIS 

See fjgure 4.32 

8202 

C 
'lfA06 

E 

BR07H 
607 

1"°' 
~30b 

0 
IoA08 

BR05H 
1005 C05 N:n I 605 5A08 

I STAt.() lOP in Basic 
1 tho Ext. Chas5. BREAK 60. 

CABLE 

,- --I-'f -EXTENSION 

" ~ ~ CHASSIS ~l. A 

~ /'/'~ 0 
I C /' ,:::::~OO 

I
/'/' ". ~O, II 
/' /' -:. ~Ol 

/' /' ~ /. 06 B~~~~;[' 
---'--- - -- -~ --- - --~~" 
0001020304050607 
111//1/11//1111/0 ,-_T_E_RM_II_1 A_TO_R __ 

1///11 /111111/ 1/8 
//IIIIIIA 

/;;,;;;:;:-;;:;~~ I 1/1 I c 

Figure 4.31 BREAK-CABLE DETAIL 

P858/859 REF 

Exo,.pl. of conett. ,has". 

(\ltta" ,",Otllontol COI'nec\ou) 
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3801 

I 
3AOI 

3801 

I 
3AOI 

CONNECTOR 3 
3843 5801 11 20 

CP7RA 

I 
CP7RA . . .... 

3A43 5AOI 

5801 

I 
.... 

FPP FPP ..... 
5AOI 

3843 

MEM 128E/ 81G DISC I . 
3M3 

SIGNAL CONN.5-CP7R1 CONN 5-FPP CONN3-CP7R 
CONN3-MEM 128E 

8IG-DISC 

DONEFN A14 

FLOCRO 814 

FLOCRI A15 

FPPA8S 815 

OSC A17 

80FFN 813 

BSVCPUN A12 

FLOACT A11 

GFETCH A13 

PAFN 820 

TMFN 812 

MAD512 

MAD256 

81G DISC CP7R 

A:0.8:1 

r-----, r - - -, 
I '-':-IOKO(3AI6) OKI (1A35) I -< IOKO (1B35) 
I .... I I IOPA I L ____ ...J l ___ J 

OKI (1A36) 

~' I IOKO (1B36) 

I IOPB I L __ ...J 

I - - 1 
OKI (3816) OKO(3AI6) BUS 

CONTOLLER 
, 

l - - ...J 

A14 

814 

A15 

815 

A17 

813 

A12 

A11 

A13 

820 

B12 

A42 A42 

A43 A43 
02926 

FOR THE POSlTION OF THIS STRAP SEE FIG 4.33 ,34 

I 
I 

I 
I 

lOP 

r---' 
OK1(3816) I I OKO (3AI6) 

I I 
l ___ .J 

0}951 

TO NEXT MASTER 
IN ORDER OF 
PRIORITY 

5837 

5A37 

5837 

5A37 

Note 1: This example shows the connection of the OKO/OKI links giving the order 
of priority to Big Disc, IOPA, IOPB, IOP. Note that this is not 
obligatory; the order in which the Masters are connected is decided at 
system generation time. 

Note 2: The switch-symbol represents the OKO/OKI Control Logic. 

Figure 4.32 CONNECTIONS CP7R, FPP, lOP, DMA 
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:HE CARD is 'NlTH All MALE CONNECTORS 

V 24 CONNECTOR 
'BLANK PINS" 

/ / 

LINK HERE IF OKOA (1835) 

IS TO CONNECT TO OKI8 r J A36) 
SEC ALSO FIG J 5 

OV ~ 1 COMPONENTS SIDE 5111100 07432 " _ 3< 

(-P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 '\,~ 0 0 }/~ 0 

A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O~·{' 0 0 0 

J 0 /" 37 
., 7, BRGO 02 04 06 08 10 12 14 // "'---" 'l B ~ t 4> t '? t t 9 r~l 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o_"·j OKI { 0 0 J 

__ --' ~ \ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 J OKO '~o 0 

V24 ------- A 0 0 0 0 0 0 0 0 L_J 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~--
o /00 7 08 

r-l / // ri 
11000000000000000 0000000000000000 1 1 
J I I I 

BREAK L1NES FROM 

CPU RACK 

CP7RA CONNECTOR J 

/1 
]II 

"BREAK SELECT LINKS" PLACED HERE 

WHEN EXTENSION RACKS ARE USED 

"BLANK PINS·' BR08 -J5 0291.1 
00 08 

BREAKS MAY BE FROM EITHER CPU OR EXTENSION RACKS 

Note 1: IIBreak Select Linksll are only required when the Extension Racks are 
used; for the CPU Rack the link is incorporated in the printed circuit. 

Note 2: Ensure that the connectors for the V24, Breaks 00-07 and Breaks 08-15 
have the IIBlank Pins ll in the correct position, as shown above, and that 
the pi ns for Breaks 00 and 08 correspond to the pri nted ci rc uit poi nts 
00 and 08. 

8202 

Figure 4.33 CP7R CONNECTOR 1 (V24 CONNECTOR, BREAK CONNECTOR, 
BREAK SELECT LINKS) 

CARD CP7RA 

IPLRMTN 5A32 !PLRMTN 

( 
! 

5B~ IPLN 

I 
!PLRMT 5830 I PL [> LJ 

IPLRMTN ACTIVE LOW IS CONNECTED TO 5A32 

IPLRMT ACTIVE HIGH IS CONNECTED TO 5B30 AND A LINK BETWEEN 

5B32 AND 5A32 MUST BE ADDED rCP7RIJ) 

Figure 4.34 REMOTE IPL - SPECIAL CONNECTIONS 
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lBOl -~ 0 0 0 0 000 0 0 0 000 0 000 0 0 0 0 0 00 00 000 0 0 0 0 000-- 1837 

lAO' --~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O~ ~ lA37 

BO 

AD 

BREAK LEVEL 2 

: ; : 

~~i i~~-\~---ii 
1- BREAK CABLES FROM EXTENSION RACKS-, 

Figure 4.35 INTERCONNECTIONS' EXAMPLE 

4-30 P8S8/8S9 REF 

+18V -lev 
(ON OTHER 
SIDE) 

PWFN +16vM -5VM 

I i 
RSLN 

+5VM SENSE +5VL ov 
+16V 

"", n M,' ORIGINAL CONNECTORS TO 
II I l I'! OPERATOR'S PANEL (NOT USED) 

, I' , .... ~ ________________ ~/~/; 

DnO '~rl rj [ :::: .. ::::::::::::::~:] 

0' . . 
... t .. 

3801 
/ ..... 

. 
1--':"': 

~ ..-. . . . 

u 
lOB 

I: : :: I 

~))J / 

~ 

· .. 
· . 

U If 
. . 
. . 

+5VM 
./ 

. . 

. . 
. . . . 

CP7R . . ., . 

· --
8US BARS MOUNTED 

~ ABOVE THE PCB 
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6.1 INTRODUCTION P843-510/FRCP (FIGURE 6.1) 

The FRCP provides the controls and indicators that enable a user to operate and 
monitor the system. The pushbuttons are in two groups: the left-side group is 
used to select system functions; the right-side group to select hexadecimal 
address and data digits. The left-side indicator is mainly used to display 
memory and register addresses, the right-side indicator to display memory and 
regi ster dat a. 
The FRCP is intended for P854 and P859 computer systems. 

6.1.1 PHYSICAL DESCRIPTION 

The FRCP is available in two electronically identical but physically different 
versions: the local version, which is embedded in a standard rack panel; and 
the remote version, which is housed in a box and which can be used up to 10 
metres away from the connecting panel. 

Note: Before a remote FRCP is disconnected from the system, the LOCK button must 
be set rightward to the lock position. 

6.1.2 TECHNICAL DATA 

PERFORMANCE DATA 

Serial Data Interface: V24/28: Transmission Rate = 4.8K baud 
Logic Levels logical 0 = +12V 

logical 1 = -12V 

POWER REQUIREMENTS 

Voltage 
Current (max.) 

PHYSICAL DIMENSIONS 

+5V ± 0.25V 
800mA 

+12V ± 1.2V 
150mA 

local version = 180mm X 130mm x 55mm 
remote version = (t.b.f.) 

6.2 INTERFACE CONNECTOR FRCP 

Pin No. Signal Function 

J1-1 LOCK When LOCK = 1, FRCP is inhibited 
2 SDMP Serial Data Master to Panel 
3 OV(GND) 
4 +5V (for remote version, down to +4V 
5 +12V Logic level 0 of serial data 
6 SDPM Serial Data Panel to Master 

-12V ±1.2V 
20mA 

except for 

(VUNE) 

7 RTCE Real Time Clock Enable (active at 11111) 
8 RESETN Reset Not 
9 -12V Logic level 1 of serial data 

6-2 P858/859 REF 
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6.3 TRANSMISSION CODES FRCP 

SWITCH HEXADECIMAL 
SELECTION: CODE: 

o to F Address: / Bx Bx Bx Bx Bx Bx (leading zeros are not keyed in) 
Red Addr. / 3x 
Data: / 3x 3x 3x 3x (leading zeros are not keyed in) 
where x is the selected hex. digit in the range 0 to F. 

MCl /40 
lR /41 
RR /42 
RST /43 
IPl /44 
lM(l) /45 
lM(2) /55 
INT /46 
RM(l) /47 
RM(2) /57 
lA /48 
INST /49 
RPA /4A 
RUN /4B 
PACC /4C 
PWR /40 
POFF /4F 
TEST /4E 

Serial Data Panel-to-Master Codes 

Table 6.1 SDPM CODES FRCP 
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,...-----

FUNCTION FUNCTION HEXADECIMAL 
NAME CODE 

RUNZO CPU mode changed /40 
from RUN to IDLE 

RUNZl CPU mode changed /41 
from IDLE to RUN 

TEST Production testing /42 
only 

'-----

Serial Data Master-to-Panel Codes 

Note: To distinguish between master-to-panel data and hand-entered data, the 
display of master -to-panel data is preceded by two small zeros e.g.: 
00 1625. 
When the preset stop-on-address function is operative, the display of 
master-to-panel data is preceded by 'PI and one small zero e.g.: Po 1625. 

HEXADECIMAL CODE FORMAT 

1 start bit, 8 character bits, 2 stop bits 

EXAMPLE: 

+12V 
I 208us I 

:::J I I I I LJ -12V I STARTI 8 CHARACTER 2 STOP 
BIT BITS BITS 

L 
I 

CHARACTER 'RUN' = 0100/10112 

= 4 B16 

Note that the least significant bit is transmitted first. 

Table 6.2 SDMP CODES AND CODE FORMATS FRCP 
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6.4 FUNCTIONS FRCP (FIGURE 6.2) 

The FRCP consists of a microcomputer and switch matrix which operate together to 
generate serial function and data codes for onward transmission to the CPU. The 
address and data displays can be energized with the appropriate information, via 
buffers, registers etc. The FRCP can also receive information from the CPU. 

A 40KHz oscillator is used to derive an a.c. drive for the display filaments. 
The oscillator output is also used to derive a +24V d.c. supply, and a +5V 
supply (necess~ry if the line voltage of the remote version is less than +5V). 

SWITCH FUNCTION 

o to F To select hexadecimal address and data digits. 

LOCK When this switch is pushed rightward, all FRCP functions except INT 
are inhibited. The automatic restarting facility is enabled. 

RTCE When this switch is pushed rightward, the system Real Time Clock is 
enabled. 

ClD Clears ADDRESS and DATA displays to all zeros. 

IPL Initial Program loader: An initial bootstrap program that is located 
in a hardware read-only-memory is loaded into memory word locations 
000 to 255. 

TEST When this switch is operated at the same time as the 10 1 switch and 
provided the system microdiagnostic routine is loaded, the CPU will 
execute the system microdiagnostic routine. When it is operated alone 
all the segments of the ADDRESS and DATA displays will be lit. 

MCl Master Clear: Clears or resets most hardware logic. Usually activates 
the bus ClEARN signal. 

RUN Sets the CPU to RUN mode and inhibits all FRCP functions except INST 
and INT. The word Irunl in small letters is displayed on the DATA 
display. If the Stop On Preset Address option is being used the letter 
Ip i will be displayed as the extreme right-hand character of the DATA 
display. The preset stop address will be displayed on the ADDRESS dis
play. 

RST Read Status: The contents of the program status word are displayed on 
the DATA display. 

INST Instruction Step: Each time INST is pressed, the CPU performs the one 
instruction indicated by the program counter and then halts. 

PACC Preset Access: Stop when any memory operation accesses the address that 
was keyed in before selecting the PACC function. 

PWR Preset Write: Stop when a write memory operation accesses the address 
that was keyed in before selecting the PWR function. 

POFF Inhibit the preset-stop-on-address function. 

Note: The preset-stop-on-address function is optional and is not available on 
some systems 

Table 6.3 CONTROL PANEL SWITCHES AND lAMP FRCP 
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SWITCH FUNCTION 

LA Load Address: When this switch is operated, the keyed-in address code 
will be displayed on the ADDRESS display. This address is incremented 
by successive RM or LM operations. The LM button is pressed to load 
selected data. 

RPA Read Preset Address: When this switch is operated, and provided the 
CPU is in IDLE mode, the preset address will be displayed on the 
ADDRESS display. When the CPU is in the RUN mode, the INST button 
should be pressed followed by the RPA button. The RUN button must be 
pressed to restart the program. 

RR Read Register: When this switch is operated, the keyed-in register 
no. is displayed on the ADDRESS display and the contents of the 
register is displayed on the DATA display. 

LR Load Register: When this switch is operated, the keyed-in data is 
displayed on the DATA display. 

RM(l) Read Memory: When this switch is operated with the 10 1 switch, the 
address pointed to by the program counter AO is displayed on the 
ADDRESS display and the contents of the address is displayed on 
the DATA display. 

RM(2) Read Memory: When this switch is operated alone, the contents of the 
Memory Address Register is displayed on the DATA display and the 
memory address +2 is displayed on the ADDRESS display. To read 
sequential memory locations RM is pushed as required. 

LM(l) Load Memory: When this switch is operated with the 10 1 switch, the 
address pointed to by the program counter AO is displayed on the 
ADDRESS display and is loaded with the data that is displayed on the 
DATA display. 

LM(2) Load Memory: When this switch is operated alone, the memory address 
that is displayed on the ADDRESS display is loaded with the data that 
is displayed on the DATA display and the address is incremented by 2. 

INT Interrupt: When this switch is operated, the FRCP generates an opera
torls interrupt. 

Note: To distinguish between master-to-panel data and hand-entered data, 
the display of master-to-panel data is preceded by two small zeros 

8202 

e.g. 1625. When the preset-on-address function is operative, the 
display of master-to-panel data is preceded by Ip i and one small 
zero, e.g. P 1625. 

--~--------------------------.--------------

Table 6.3 CONTROL PANEL SWITCHES AND LAMPS FRCP (CONTID) 
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6.5 FRCP/P857E/R DIALOGUE 
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6.6 STOP ON PRESET ADDRESS PRINCIPLE 
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6.7 INTRODUCTION ERCP (FIGURE 6.5) 

The ERCP is the person-machine interface that provides the controls and indica
tions that are needed to access and monitor the system. It consists mainly of 
address and data switches which, in association with function switches, permit a 
used to load and read memory and regi sters, set the system to free r unni ng or 
single-step operation, etc. Address and data lamps display the contents of 
memory or register in accordance with the selected function. 
The ERCP is intended for P858 computer systems. 

6.7.1 PHYSICAL DESCRIPTION 

The ERCP consists of a front-panel, behind which is mounted a printed circuit 
board on stand-off pillars. The board is secured to the panel by cheese-head 
screws. The panel assembly is secured to the CPU card-cage by a hexagonal bolt 
at each corner which passes through a 1 ug and screws into a tapped stand-off 
post. The panel connector mates with a float-mounted connector on the card-cage. 

6.7.2 TECHNICAL DATA 

PERFORMANCE DATA 

SERIAL DATA INTERFACE: V24/V28 TRANSMISSION RATE = 4800 baud 
LOGICAL LEVELS: LOGICAL 0 = +12V 

LOGICAL 1 = -12V 

POWER REQUIREMENTS 

VOLTAGE +5V ±0.25V +12V ±1.2V -12V ±1.2V 
CURRENT 

(max) 2A 150mA 20mA 

PHYSICAL CHARACTERISTICS 

OVERALL DIMENSIONS 482mm x 175rrm x 60mm (19"standard) 

6.8 INTERFACE CONNECTOR ERCP 

Pin No. Signal Function 

J1-1 LOCK When LOCK = "1", ERCP inhibited except for 
2 SDMP Serial Data Master-to-Panel 
3 OV(GND) 
4 +5V General Power Supply (lights POWER lamp) 
5 +12V Logic 0 level of serial data 
6 SDPM Serial Data Panel-to-Master 
7 RTCE Real Time Clock Enable (active at "1") 
8 RESETN Resets Panel 
9 -12V Logic 1 level of serial data 
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6.9 TRANSMISSION CODES ERCP 

A summary of ERCP functions, hexadecimal serial data codes, lamp indications and 
signal interfaces is given in Tables 3.1A and 3.1B. 

Because the 'c program is not normally accessible for testing it is not des
cribed in detail. Instead an outline of the scheme for encoding and transmit
ting/ receiving serial data is provided by figures 3.1 to 3.3. The circuit diag
ram is shown on Figure 4.1. 

Test procedures are detailed in Chapter 7. 

SWITCH FUNCTION HEXADEC. 
CODE SELECTION 

ADDRESS 

REG ADDR 

DATA 

MC 

LR 

RR 
RST 

IPL 
LM 

INT 
RM 

LOAD 

INST 

RUN 
PRESET: 
ACC 

WRI 

OFF 

17 address bits 

4 reg. address bits 

16 data bits 

Master Clear 

Load Register 

I Read Register 
Read St at us 

Initial Program Load 
Load Memory (at address pointed to 
by memory Address Register-MAR). 

Interrupt 
Read MAR 

Load MAR 

/Bx Bx 
Bx Bx Bx 

/3x 

/3x 3x 
3x 3x 

/40 

/41 

/42 
/43 

/44 
/55 

/46 
/57 

/48 

Instruction (execute one instruction) /49 

Set CPU to RUN mode /4B 

Load Preset Address Register /4C 
(PAR) and enable stop on any memory 
access. 
Load PAR and enable stop for write /40 
access only. 

Disable the preset stop function 
Test (If rotary key switch set to 
TEST: Lock=high, RTCE=low). 

/4F 
/4E 

Serial Data Panel-to-Master (SDPM) Codes 

x - according to selected value 

Table 6.4 SDPM CODES ERCP 
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LAMP 
INDICATION 

)According 
)to selected 
)function 
) 
) 

DATA (Program 
Co unter AO) 
DATA (DATA 
switches) 
DATA (REG ADDR) 
DATA (Program 
St at us Word) 
RUN 
ADDRESS (Next 
address) 
DATA (loaded data) 
No change 
ADDRESS (Next 
address) 
DATA (read data) 
ADDRESS (selected 
address) 
DATA (Program 
Co unter AO) 
RUN 

)When RUN button 
)operated, ADDRESS 
)lamps show PRESET 
) Address. 

No change. 
According to test 
f unct ion 
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FUNCTION FUNCTION HEXADEC. LAMP 
NAME CODE IND ICATION 

RUNZO CPU Mode changed from run to idle /40 RUN off 
RUNZl CPU Mode changed from idle to run /41 RUN on 
TEST Production testing only /42 -

Serial Data, Master-to-Panel (SDMP) Codes 

LAMP FUNCTION SIGNAL FUNCTION 

POWER Indicates +5V available at ERep LOCK Inhibits all ERCP 
(high) functions 

RUN Indicates CPU in RUN mode RTCE Enables the Real 
(high) Time Clock Interrupt 

HEXADECIMAL CODE FORMAT 

1 start bit, 8 code bits, 2 stop bits 

+12V (0) I 208uS I 

J I -12V (1)-
START 
BIT 

L 

EXAMPLE: 

8 CHARACTER 2 STOP 
BITS BITS 

I 
CHARACTER 'RUN ' = 0100/10112 

= 4 B16 

Note: Least Significant digit is transmitted first. 

Table 6.5 SDMP CODES AND CODE FORMATS ERCP 

6-14 P858/859 REF 8202 



6.10 ERCP CONFIGURATION (FIGURE 6.6 THR. 6.9) 

The electronics of the ERCP consists of a microcomputer, which scans the 
function switches. When a function switch is operated, the ~C: 

1. Memorizes the selected function. 
2. Reads the ADDRESS, REG ADDR, PRESET and DATA switches in accordance with the 

requirements of the selected function. 
3. Generates a hexadecimal code for the address or data value and serially 

transmits the code to the computer (signal SDPM). 
4. Generates a hexadecimal code for the function and serially transmits the code 

to the computer. 
5. Waits for the computer to reply (signal SDMP) and lights the appropriate 

ADDRESS/DATA lamps. 
6. Lights or extinguishes the RUN lamp to indicate the computer status. 

KEY SWITCH 

OFF/ON Main power switch connected directly to the power supply. 
The power is switched on (POWER lamp lighted) for positions ON, ON/ 
RTC, LOCK and TEST. 

ON All panel controls are enabled. 

ON/RTC All panel controls are enabled, and the Real Time Clock operates. 

LOCK All control-panel command switches are disabled, except INT 

TEST The automatic microdiagnostic test mode is selected. 

FUNCTION SWITCHES 

MC Master Clear: Clears or resets most hardware logic. Activates the 
Bus signal CLEARN, and the CPU signals MCL, MCLN. 

RUN Begins the program. 

INST Instruction Step: Each time INST is pressed, the CPU performs the 
one instruction indicated by the program counter and then halts. 
INST may be used to step the computer through a program (or part of 
one) instruction-by-instruction. 

RST Read status. The contents of the program status word are displayed 
on the DATA lamps. 

RR Read Register. The contents of the scratchpad register (AO-A15) 
selected by the REG ADDR switches are displayed on the DATA lamps. 

RM Read Memory. The contents of memory are displayed on the DATA lamps. 

8202 

Consecutive words can be read by repeated pressing of the RM button. 
The memory address is selected by the ADDRESS switches. The panel 
address register is automatically incremented; the program counter 
is not used or affected. 

Table 6.6 CONTROL PANEL SWITCHES AND LAMPS ERCP 
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FUNCTION SWITCHES 
--
LR Load Register. The word code set on the DATA switches is loaded 

into the scratchpad register (AO-A15)specified by the REG ADDR 
switches. 

LM Load Memory. The word code set on the DATA switches is loaded into 
memory. Consecutive words can be loaded by repeated pressing of LM. 

The memory address is selected by the ADDRESS switches. The panel 
address register is automatically incremented; the program counter 
is not used or affected. 

IPL Initial Program Loader. An initial bootstrap program located in a 
hardware read only memory is loaded into memory word locations 00 
to 256. 

INT Interrupt. This button generates an Interrupt Request Level accor-
ding to system for the Operator's interrupt. The same interrupt can 
be set by the I/O console via the integral serial control unit. The 
interrupt may be used by the operator, for example, to change the 
running program with information supplied by the operator. 

DATA 

DATA The 16 DATA switches are used to set a data word onto the Bus BIO 
lines during load register (LR) and load memory (LM) operations. 
For all computer operations, the DATA lamps display the contents of 
the Bus BIO lines. When a running computer stops, the DATA lamps 
display the contents of the next instruction. For RR and LR 
operations, the DATA lamps display the contents of the scratchpad 
register (AO-A15) selected by REG ADDR or RM and LM operations, the 
DATA lamps display the contents of the memory address selected by 
the panel address register. 

ADDRESS SECTION 

ADDRESS The ADDRESS switches are used to select an initial memory address 
for read memory (RM) and load memory (LM) operations. When a run-
ning computer stops, the ADDRESS lamps display the address of the 
next instruction. For RM and LM operations, the ADDRESS lamps dis-
play the contents of the panel address register, which is loaded 
from the ADDRESS switches and incremented by the RM and LM opera-
tions. No control is provided for bit 15 (character selector) 
because the panel accesses only memory word addresses. 

LOAD When this button is pressed, the code set on the ADDRESS switches 
is immediately loaded into the panel 'C. Thi s address is 
incremented by successive RM or LM operations; the address register 
is reloaded from the MAD lines for any other operation. 

Table 6.6 CONTROL PANEL SWITCHES AND LAMPS ERCP (CONTINUED) 
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PRESET This switch is used to select a Stop On Address mode. The stop will 
occur when the MAD-line address, via the panel 'c compares with the 
code set on the ADDRESS switches. 

DATA 

OFF Normal operation. Do not stop on address. 

ACC Stop On Address, Access. Stop when any memory operation 
accesses the address set on the ADDRESS switches. 

WRITE Stop On Address, Write. Stop when any memory operation 
writes at the location set on the ADDRESS switches. 

SCRATCH PAD REGISTERS 

REG ADDR These four switches select one of the scratchpad registers (AO-A15) 
to be accessed by the read register (RR) or load register (LR) ope-
rat ion. 

Table 6.6 CONTROL PANEL SWITCHES AND LAMPS ERCP (CONTINUED) 
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DATA ADDRESS 

IlOTE1: TO LOAD A flEG. ADDH. THE USEH 
OPEflATES THE LR SIVITCH. THE 

HUI~ZO 

OR 
RUNZl 

IlC SEIIDS THE REG. ADDR. CODE 
FOLLOWED BY A SYNTHESIGED 
RH CODE. IT THEN SENDS 
THE ADDRESS CODE FOLLOWED 
BY THE LR CODE. 

2: FOR THE PRESET FUNCTIOI~S 

SEE FIG. 3.2 

3: FOR TEST FUNCTIONS 
SEE FIG. 3.3 

Figure 6.7 FUNCTION SELECT FLOWCHART ERCP 
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Fi gure 6.8 PRESET SELECT FLOWCHART ERCP 
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8.1 P858/P859 CPU IDENTIFICATIONS 

Type mmber 

Test Programs 

Devices 

CPU board CP7R (CP7RA) with integrated serial CU (V24). 

CPU - CP57RE 
MIOP - See chapter 9 and 11 
Integrated CU - BBSER 1 
ASR/PER3100/VDU - BBDISP 

ASR 
PER3100 
VDU 

P841-105 
- P842-001 
- P817-001/002 

Power Cons LInpt i on See chapter 1 System Overvi ew 

- +5VL 9A 
- +12VL 50mA 
- -12VL 50mA 

Note: 12NC code on the sticker on the board. 

CP7R : 5111 199 6758X 
CP7RA : 5111 199 6201X (5322 216 21084) 
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3 2 1 0 IPL MEMORY 
WORD WORD ADDRESS 

OPS3N OPS2N OPSIN OPSON HEX 

0 0 0 0 0 255 IFE 
0 0 0 1 1 254 IFC 
0 0 1 0 2 253 IFA 
0 0 1 1 3 252 IF8 
0 1 0 0 4 251 IF6 
0 1 0 1 5 250 IF4 
0 1 1 0 6 249 IF2 
0 1 1 1 7 248 IFO 
1 0 0 0 8 247 lEE 
1 0 0 1 9 246 lEC 
1 0 1 0 10 245 lEA 
1 0 1 1 11 244 1E8 
1 1 0 0 12 243 1E6 
1 1 0 1 13 242 1E4 
1 1 1 0 14 241 1E2 
1 1 1 1 15 240 lEO 

Table 8.1 SELECT IPL INPUT DEVICE 

The following dldyram shows the identification that is silkscreened on the card 
and an example of word selection: 

3 2 1 o 

1 

o 

IPL 
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Transmit/Receive Baud Rate 
U Link Positions 

D C B A 

0 0 0 0 50 
0 0 0 1 75 
0 0 1 0 110 
0 0 1 1 134.5 
0 1 0 0 150 
0 1 0 1 300 
0 1 1 0 600 
0 1 1 1 1,200 
1 0 0 0 1,800 
1 0 0 1 2,000 
1 0 1 0 2,400 
1 0 1 1 3,600 
1 1 0 0 4,800 
1 1 0 1 7,200 
1 1 1 0 9,600 
1 1 1 1 19,200 

Table 8.2 V24 INTERFACE SPEED SELECTION 

The following diagram shows the identification that is silkscreened on the card, 
and an example of speed selection: 

1 0 

D 0 E3 
c E3 0 

B E3 0 

A 0 E3 
Selected speed is 600 bauds (PER 3100) 

Note: The maximum speed authorised for the PER 3100 is 600 bauds. 
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Connector I - V24 and lOP Interface 

Pin N0'ISignal NamelPin No.1 Signal Name 

IAOI 
02 
03 
04 
05 
06 
07 
08 
09 
10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 I 
22 
23 
24 
2.5 
26 
27 
28 
29 
30 
31 
32 
.33 
34 
35 
.36 
37 

CT 104 
CT 103 

I:::::::::::::::::::::::::::::::::: 
CT 107 
CT 108 .................................. .................................. 
C1 133 

:::::::::::::::::::::::::::::::::: 
. :.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.: 
:.:.:.:.:.:.:.:-:.:.:.:.:.:.:.:.:. 
::::::::~~:B~~::::::::::::: 

BROIN 
BR02N 
BR03N 
BIW4N 
BR 0 ':iN 
BR06N 
BfW7N 
BI~08N 

BR09N 
BRION 
BR liN 
BR12N 
BRI3N 
BRI4N 
BR 1 .5N 

:Iililiilliiliiiililliiiiiiillili!: 
OKIA 
OKIB . 

::::::=:=:::=:::=:=:::=:=:=:=:=:::1 

IBO I 
02 
03 
04 
OS 
06 
07 
08 
09 
10 
II 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
3.3 
34 
35 
36 
37 

OV GND 

·······o·i<·o·i:.:··············· 
DKOB 

I::::::::::::::::::::::::::::::::::: 

Connector 3 - GP Bus Interface 

PIn No. Slgnal Name PIn No. Signal Name 

3AOI +18V 3BO I -18V 
02 BIEC 0 02 Ground 
0·$ BIE[ 2 03 BI [C I 
04 BIEC 4 04 BIEC 3 
0" .) SCEIN 05 BIEC ') 
06 

~jjf!W~j~j~~~~Ir 
06 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 07 07 

08 08 BID 0 IN 
09 BID D2N 09 BID 03N 
10 BIO D4N 10 BID 0 SN 
I I 1310 D6N I I BID D7N 
12 BID D8N 12 BID D9N 
13 BID ION 13 BID liN 
14 BID 12N 14 BID 13N 
I" .) BID 14N 15 BIO ISN 
16 OKO 16 :::::::::::::::::::::::::::::::::::: 
17 PWFN 17 RSl.N 
18 '::::::::::::::::::::::::::::::::: 18 ::::::::~:~:~:::::::::::::::::::: 
19 +5V 19 
20 +SV 20 +5V 
21 DV 21 OV 
22 DV 22 DV 
23 :::::::::::::::::::::::::::::::::: 25 ::::::::::::::::::::::::::::::::::: 
24 ~: ~: ~: ~: ~: ~: ~: ~: ~: ~: ~: ~: ~: ~: ~: ~: ~: 24 ?fllllfff 25 .:-:.:.:.:.: .. :.:.:.:.:-:.:.:.:.:.: 25 
26 win TE 26 MAD 15 
27 CHA 27 MAD 14 
28 TRMN 28 MAD 13 
29 TMRN 29 MAD 12 
30 1 MEN 30 MAD 11 
.3 I TMPN 31 MAD lD 
32 TPMN 32 MAD 09 
33 ::::::::::::::::::::::::::::::::::1 33 MAD 08 
34 ACN 34 MAD 07 
35 SPYC 35 MAD 06 
36 BUSHN 36 MAD 05 
37 MSN 37 MAD 04 
38 BSYN 38 MAD 03 
39 CLU\R~J 39 HAD D2 
40 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~~: 40 MAD 01 
41 41 HAD 00 
42 MAD 512 42 MAD 64 

'-- 43 MAD 256 43 .. .l- MAD 128 

Connector 5 - [PP and Control Panel Int. 

5ADI 
02 
D3 
04 
DS 
06 
D7 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2D 
21 
22 
23 
24 
25 
26 
27 
28 
29 
3D 
31 
32 
33 
34 
35 
56 
37 

{{{{{tttm 
IS 03N 
IS04N 
1 S D5N 
IS06N 
lSD7N 

~: ~: ~: ~: ~: ~: ~: ~: ~: ~: ~: ~: ~: ~: ~: ~:~: 
. :.:.:.:.:.:.:.:.:.:.: .. :-: .. :.:.:.: 
:::::::::::::::::::::::::::::::::: 

IUJAC1 
BSYCIJUN 
CI[TCH 
DDNE.F·N 
fL DC R 1 ....................... .................. ..................... .................. .................. 
DSC 

L DCK 
SDPM 
1 Pl.RMT N 

:::::::~:B0~::::::::::::::::: 
HICE 

~ ~ ~ ~ ~ ~ ~~ ~ ~~ ~ ~ ~~~ ~ ~ ~ ~ ~ j ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~: 

5[301 
02 
D3 
D4 
OS 
06 
07 
D8 
09 
10 
11 
12 
1.3 
14 
1', 
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21 
22 
25 
24 
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26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
:56 
37 

1:11:ll!lll:~:,::~::::I::1 
INTS[I1N 

, .................. . .:.: .. :.:.:.:.:.:-:.:.: .. :.:.:.:.:.: .. 
:.:':":':':':':':':.:.:':':.:':':":J .:.: .. : .. :.:.:.:.: .. :.:.:.:.: .. :.:.:.: 
: .. :.:.:-:-:.:.:.:.:.:-:.:.:.:.:.: .. .:.:.:.:.:.:.:.:.:.:.: .. :.:.:.:.:.: 
:.:.:.:.:.:.:.:-:.:.:.:.:-:.:.:.:. 
:::::::::::::::::::::::::::::::::: 

fMfN 
ElOF r N 
FL DCI'll) 
FPf'Af3S 

. ii·:i:·:i:ii.:·,l:· 
PAle N 

.j ~ ~ ~ ~~ j ~ ~ ~ ~ ~ ~~ ~ ~j~ ~ ~ j~ ~~ j~ ~~ ~ ~ j ~ j ~ 
BA\~[JfN 

:::::::::::::::::::: ~: ~::::::::::: 
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IIESLTN 
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:::::::::::::::::::::::::::::::::: 
-12V 

CD 

w 
....... 
:z 
-i 
rrl 
;;0 
." 
:l:> 
(J 
rrl 

(J 

o 
:z 
:z 
rrl 
(J 
-{ ...... 
o 
:z 
U'l 



Signal 
Name 

ACN 

BROON-15N 

BAWOFN 

BIEC 
0-5 

BIO 
00-15N 

BSYN 

BUSRN 

BOFFN 

BSYCPUN 

CHA 

CLEARN 

CPINTN 

cn03 

Cn04 

Cn07 

Cn08 

Cn33 

DONEFN 

FLOCRO-l 

FLOACT 

FPPABS 

8202 

So urce 
(Pin No) 

Destination 
(Pin No) 

GPB C.U.s CP7R/G 
( 3A34) 

lOP CUs 

Power 
Supp ly 

CP7R/E 
( lAll-26) 
CP7R/J 
(5B23 ) 

GPB C.U.s CP7R/E 
(3A02-04 
3B03-05) 

CP7R/D 
(3A08-l5, 
3B08-l5) 

GPB 
Masters 

GPB 
Masters 

CP7R/G 
(5B13) 
CP7R/K 
(5A12) 
CP7R/I 
( 3A27) 

CP7R/D 
(3A39) 
CP7R/E 
(5B05) 

CP7R/D 
(lA02) 
D. T. E. 

D. T.E. 

CP7R/D 
(lA05 ) 
D. T. E 

FPP 

FPP 

CP7R/G 
(5All ) 

FPP 

CP7R/K 
(3A38) 

CP7R/K 
( 3A36) 

FPP 

FPP 

GP Bus 

GPB Masters 
and Slaves 
CP7R 

D. T.E. 

CP7R/D 
(lAOl) 
CP7R/D 
(lA04) 
D.T.E 

CP7R/D 
(lA07) 
CP7R/A 
(5A14) 
CP7R/G 
(5B14,5A15) 
FPP 

CP7R/J 
(5B15) 

Description 

Active low to indicate to the CPU that 
the C.U. accepts the request to carry out 
a designated function. 
Break Request Lines active low, BROO has 
the highest priority. 
When semi-conductor memories are employed, 
this signal (Battery Was Off) indicates 
that data has been lost. 
Binary Coded Interrupts 

Bidirectional data lines between CP7RA and 
all GPB Master and Slave Units. 

A bidirectional line between all GPB 
Masters; when a Master has been selected 
this line is low to indicate Busy to other 
Masters. 
A bidirectional line between all GPB 
Masters; any Master may force this line 
low to re quest the Bus. 
Active low to inhibit BIO and enable FPP 
to set BIO instead. 
Active low indicates that the CPU is Busy 
with the Bus. 
When received by the Memory CHA = 1 for 
Character Operation and CHA = 0 for Word 
Operation. For Control Units and External 
Registers CHA = O. 
General reset of all devices, 
active low for a minimum time of 90'S. 
Control Panel Interrupt, to be linked at 
the Back Panel to the Interrupt (IS) 
Lines. 
Seri al data 

Seri al data 

Modem ready 

Connect Modem to Line 

Ready for Receiving 

Indicates to the CPU that the FPP has 
finished the transfer. 
From the FPP Condition Register to the 
CPU Condition Register. 
Sent at the beginning of an FPP instruc 
tion to time the actual processing and 
to synchronise the end of the operation. 
When the FPP Card is inserted this signal 
is forced low. 

Table 8.2a INTERFACE SIGNALS (CONNECTORS 1,3,5) 
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Signal 
Name 

GFETCH 

IPLRMTN 

IPL 

IPLN 

IS03N-07N 

INTSERN 

LOCK 

MAD 
00-lS 

MAD 
64-S12 

MSN 

OKO 

OKIO/OO 

OKIl/01 

OSC 

OPSON-3N 

PAFN 

P~JFN 

8-8 

So urce 
(Pin No) 

CP7R/C 
( SAl3) 
Remote 
Termi nal 

CUs 

CP7R/D 
(SB06) 

Control 
Pane 1 

CP7RiI 
( 3B26-41) 

CP7R/ I 
(3B42-43, 
3A42-43) 
GPB 
Masters 

CP7R/L 

(3A16 ) 
CP7R/L 
(lA3S 

CP7R/L 
(lA36) 

CP7R/A 
(SA17 ) 
Remote 
Device 

CP7R/G 
(SB20) 
Power 
Supp ly 

Destination 
(Pin No) 

CP7R/N 

CP7R/J ) 
(SA32) ) 
CP7R/ J )
(SB30) ) 
CP7R/J ) 
(SB32) ) 
CP7R/E 
( SA03-0l) 
CP7R/ 

CP7R/D 
(SA30) 

GPB Slaves 

GPB MENS 

CP7R/K 
(3A37) 

Next 

Master 
CP7R/L 
(lB3S) 

CP7R/L 
(1B36) 

FPP 

CP7R/J 
(SB26-29) 

CP7R/K 
( 3A1l) 

Description 

Indicates an Instruction Fetch cycle and 
restarts the CPU sequensor in some cases. 
These 3 signals are all associated with 
the same function (see figure 1.11), 
i.e. to indicate to the CPU External Test 
Logic that a code is to be received on 
Lines OPS 00N-03N 

Interrupt Request Lines 

An Interrupt from the Operator Interface 
(Serial Interface) when either a Write, 
Read, Wait or Echo condition is active. 
This signal is linked on the Back Panel 
to the Interrupt IS Line 
LOCK = 0 means Control Panel functions 
are enabled; 
LOCK = 1 means Control Panel functions 
are inhibited. 
Used with MAD 64-S12 to represent a 
Memory Address in true value. MAD 00 is 
the most significant bit. 
See above. 

A bidirectional line between all GPB 
Masters; originating from the Master 
selected to indicate to all other Master 
that a Master is selected. 
The Bus Controller sends OKO to search 
for the highest priority of the Master 
requesting the Bus. 
Derived from the OKO signal OKlO is the 
input to 10PO, and OKOO is the output of 
IOPO. 
Derived from the OKO signal OK11 is the 
input to IOP1 and OK01 is the output of 
of IOPI. 
Derived from the CPU basic clock 
frequency of 4SnSec. 

Four address lines, the code of which is 
used to address the last sixteen words of 
the Bootstrap. 
Page Fault 

Indicates to the CPU that a Power Failure 
has occurred. The CPU only enters the 
Power Fail Routine if the failure is for 
10mS or more. If less than 10mS the Power 
Failure is ignored. 

Table 8.2a INTERFACE SIGNALS (CONNECTORS 1,3,S) CONT'D 
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Signal 
Name 

RESETN 

RSLN 

RTCE 

SDMP 

SDPM 

SPYC 

TMEN 

TMFN 

TMRN 

TMPN 

TPMN 

TRMN 

SCEIN 

RTCZlN 

WRITE 

8202 

So urce 
(Pin No) 

CP7R/D 
(5B34) 

Power 
Supp ly 

CP7R/D 
(5A34) 
Control 
Pane 1 
CP7R/K 
(3A35) 
CP7R/K 
(3A30) 

CP7R/G 
(5B12) 

CP7R/K 

CP7R/K 
(3A31) 

CP7R/K 
(3A32) 
CP7R/K 
(3A28) 
CP7R/E 
(3A05) 
Power 
Supp ly 
CP7R/I 
(3A26) 

Destination 
(Pin No) 

Control 
Pane 1 

CP7R/A 
( 3Bl7) 
CP7R/G 
(5A35) 
Control 
Pane 1 
CP7R/D 
(5A31) 
Masters 

Ext. Reg. 

FPP 

Memory 

C.U. 

Master 

Master 

CP7R/G 
(5B25) 
GP Bus 

Description 

Derived from the Power Supply signal RSLN 
signal RESETN is the Master Reset for the 
Control Panel 
To ensure an orderly start procedure this 
signal stays low until power has stabilised. 
Real Time Clock Enable 

Serial Data Master to Panel 

Serial Data Panel to Master 

Scan Priority Chain (Low active) 

Timing Master to External Register, 
active low to validate the addresses and 
data; this signal also resets the Timeout 
Circuit. 
Timing Master to Floating Point Processor, 
active low to validate the addresses and 
data. 
Timing Master to Memory, active low to 
validate addresses and data. This signal 
also resets the Timeout Circuit. 
Timi ng Master to Peri phera 1 (C. U.) act i ve 
low to validate addresses and data. This 
signal also resets Timeout Circuit. 
Timing Peripheral to Master, active low 
to validate data. Reply to TMPN. 
Timing Memory to Master, active low to 
validate data. Reply to TMRN or TMEN. 
Scan External Interrupts 

Indicates to the GPB Slaves the direction 
of Bus Transfer; 
WRITE = 1 means Transfer Master to Slave, 
WRITE = 0 means Transfer Slave to Master. 

Table 8.2a INTERFACE SIGNALS (CONNECTORS 1,3,5) CONT'D 
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Pin Si g. Name Description 

6BOI ROMAD08 ) 
02 07 ) 
03 06 ) 
04 05 ) Micro-program ROM Address Lines, note 
05 04 )- that only 9 of the 11 lines are available 
06 03 ) here, for ROMAD 09 and 10 see pins 6A17 and 6A18. 
07 02 ) (CP7R/B) 
08 01 ) 
09 00 ) 
10 BSYIOP (CP7R/L) 
11 BSYCPUB Indicates CPU busy with Bus (CP7R/K) 
12 TMP Indicates Transfer Master to Peripheral (CP7R/K) 
13 TMR Indicates Transfer Master to Memory (CP7R/K) 
14 OSCENB Enables the internal clock (CP7R/A) 
15 )- Not used 
16 ) 
17 RSLFN Simulates RSLN from the Power Supply (CP7R/A) 
18 APA Enables an external test of the CPU Sequencer signal 
19 5V AP (CP7R/A) 
20 5V 

6AOI 000 ) 
02 01 ) 
03 02 ) 
04 03 ) 
05 04 ) 
06 05 ) 
07 06 ) 
08 07 ) 
09 08 )- 3 - state internal CPU Bus (CP7R/D) 
10 19 ) 
11 10 ) 
12 11 ) 
13 12 ) 
14 13 ) 
15 14 ) 
16 15 ) 
17 ROMADI0 ) 
18 ROMAD09 )- See pin nos 6BOl-6B09 
19 OV ) 
20 OV 

Table 8.3 TEST CONNECTOR NO.6 (DEVELOPMENT ONLY) 
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8.4 V24 CONTROL UNIT 

8.4.1 GENERAL 

An USART 8251 is used as interface between Console Typewriter and CU. 
The type 8251 is also used for the interface Control Panel - CPU. 

USART Universal Synchronous Asynchronous Receiver Transmitter. 

CTW Selectable baudrate 50 - 19.200 baud. 
Panel Fixed baudrate 4800 baud. 

I 
8251 

I CONN. 5 

PANEL 

CP7R 

I 
I 

8251 

I CONN. 1 

CTW 

Figure 8.3 V24 AND PANEL INTERFACE 

Straps 
Int. Level 
Testprogram 

Fi xed: /10 
Serial CU: 6 
BBSER1 

8.4.2 FACILITIES 

I/O DEVICE INTERFACE 

* Connection to an I/O device having V24/28 interface according CCITT. 
* Programmed channel with or without using interrupt handling. 
* The CU is working in half duplex mode. However, the line to an I/O device may 

be a so called 4 wire connection. 4 Wire line connection allows echo mode 
(software selection). 

* The V24 1 ine 'Ready For Receiving I CTl33/CTl19 may control the throughput 
during the output mode. (Used by PER3100). To be selected by a strap. 

* Used V24 lines: CTl01, 102, 103, 104, 107, 108, 109, 133. CT 107/108 must be 
controlled by CU/CTW. 

* Break detection in order to set control panel interrupt. 
* Transfer rate 50, 75, 110, 134.5, 150, 300, 600, 1200, 1800, 2000, 2400, 3600, 

4800, 7200, 9600, 19.200 bits/sec. 
* Character of line composed of: 

- 1 Start bit, rec. 1 or 2 Stop bits, trx. 2 Stop bits (normally). 
- 8 Data bits 
- Software selectable (parity bit) (number of stop bits). 
- Device address /10 (non selectable) 
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PANEL INTERFACE 

* A-synchronous interface according CCITT V28 for serial transmission and 
reception. 

* Transfer rate 4800 bits/sec. 
* Character on line composed of: 

- 1 Start bit, (at least) 2 Stop bits. 
- 8 Data bits 
- (no parity) 

Note: For interface connections see chapter 4 - figure 36, 37. 

8.4.3 CONTROL UNIT STATES 

INAC 0000 r------, 
I I 

I 

11'/0 
INPUT 0011 ,?-s,>" 

r - - - - -..., (,\0 L - _ _ _ ..J 
I 

I 

Z 
a: 
w 
<Il 

~ ~ 
>o 
a: 
a: 

ECHIN 

I 
L _____ -.l 
WST 0001 

IyIY/r OUTPUT 0101 c:r------, 

Z 
a: 
w 

a: ~ 
b S 

>o 
a: 
~ 

Note: The states of the V24 Interface have a different si gnifi cance at the 
P57E/R level. Only ECHO, OUTPUT, INPUT are read by the P857E V24 Status 
Indicators. When these bits are all zero, the CU is in the Inactive State. 

Figure 8.4 V24 INTERFACE STATES 
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8.4.4 HARDWARE-SOFTWARE INTERFACE DETAILS 

CIO START 

CIO HALT 

ItJR -

I 
om 

SST 

Write 

Read 

No Parity 

Even Parity 

Odd Parity 

No Parity 

Even Parity 

Odd Parity 

Read Echo mode 1<0 Parity 

Even Parity 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

10 1 0 0101 1'3 1 1 ij CU ADDRESS I 
~------~~~~==rl==~'====~==SI~========'~MAD~ 

/~1 __ A7 _______ l _____________ ., 
: 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 : 

, x x x x x x x x x x x x 0 

, x x 

I x X 

I 

x x 

x x 

x x x x x x x 0 

x x x x x x x x 1 

x x x x x x 0 x 0 

0 

1 

1 

0 

0 0 

0 0 

0 0 

0 1 

1 0 1 , ~X~X~~X-LX~'~x~x~~x~x~_x~x-r~O;-x-r_O~-r~--; 
1 0 1 x x x x x x x x x x 0 x 1 

I r-~~~~--L-~~-L~--r-;--r~~r-~-; 

, x x x x x x x x x x 1 x 0 0 0 1 , 
x x x x x x x x x x 1 x 0 1 0 1 

-. "-+-++--'--t---'--t 

I 

I 

I 

I 
I 

I 

I 

I 

I 

I 

rBIO~ 

1 0 1 I 
I Odd Parity I x x X x x x x x x x 1 x 1 

I , 
I r-~~-L~ __ L-~-L~~ __ ~~~~~~~~ , 
I I 
I ~~~~~--~~~~--~~--~--~--~-; I 

I r-~~~~~~~~~~~~--~~~~-; I , I 
I r-~~~~--~~~~--~~~~--~~~-; , 

I 
L __ _ __...J 

10 1 0 0101 X X xl 1 01 CU ADDRESS I 
'-----';:yt:~==~'===SI====·~t~AD~ 

PC: CU Al-A7 

lOP: CU t·1EI·l 

I 0 1 0 0 III r3 I 0 01 CU ADDRESS I 
~ I t1AD--' 

r - - - - - - -- ~ - .- - - - - - - - - --. 
I x_ X x 'S....: ~ ~ _xL _ £ha.::ac~e.:. ___ -rBIO-
~ II~t jl0.;:slble _ _ _ _ _ _ _ _ _ _ _ __ J 

pc: CU Al-A7 

IOP:-CU t·1Et~ 

10 1 0 0101 1'3 lo 01 CU ADDRESS J 
~ I I ~lAD--' 

~~ ~ ~ ~x __ x=x~x~ J ~ ~c;a.:.;~t~~-_-_-_ -J-13IO~ 
L t~t j~s~b~ _ _ _ _ _ _ _ _ _ _ ____ : 

I 0 1 0 0 I 1 I l' 3 1 1 11 CU ADDRESS J 
Y , I t~AD~ 

r - - - - - - J - - - - - - - - - --, 
Al-A7 I STATUS WORD LOADED IN SELECTED REG. "'BIO-'- ___ ~ _____________ J 

TST (Not accepted by this CUI 10 1 0 Ol~ 1'3 1 1 01 CU ADDRESS 1 -

X = NOT SIGNIFICANT 

CU ADDRESS = /10 

AI-A7 
r - - - - ~ - t _ ~ ____ -' _ -- -.r ~ MAD-+-
~O_ ~ _0 _ Q _0_.2 _O_Q_ 2-.Q _0 _ 2._0_.Q _0.L~!",BIO-
Bits 0-14 not significant B=O: CU Inactive 

B=l: CU Busy 

Note: * Bit 14 = 1: only one stop bit (necessary if terminal operates with one 
stop bit) 

Figure 8.5 INSTRUCTION-/COMMAND-WORD FORMATS 
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8.4.4.1 STATUS WORD 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

0 0 0 0 0 0 0 0 0 0 0 0 0 

NOT 

THROUGHP 

PARITY ERROR 

NOT OPERABLE 

Bit 15 is set if the device is not connected or not operable. 

THROUGHPUT ERROR 

OPERABLE 

UT ERROR 

Bit 14 is set during input mode, if the interrupt is not yet answered by the CPU 
(INR) and the next input charactr arrives. 

PARITY ERROR 

Bit 13 is set when during input mode the received character has incorrect parity 
(not as is strapped). 
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MEMORY CPU 8251 DEVICE 

CIO START READ MODE 

COMMAND 
<INPUT} 

r---- SERIAL 

INR INTSERN 
DATA 2 STOP BITS 

(RXRDY) I 

l ~; I I 
, 

DATA 

I DO I 
L 

START PARITY 
'---- BIT BIT 

CIO STOP 

SST INTSERN 

(RTSN, TXRDY) 

STATUS STATUS 

CIO START WRITE MODE 
:c l-; :c 

COMMAND 
<OUTPUT) 

OTR INTSERN 
<TXRDY) 

.-----
DATA 

CIO STOP 
SERIAL 

DATA 
START B L--- IT 

~ I I ;~ 
I 

I '" 
DO 

SST INTSERN 2 STOP PARITY 
BITS BIT 

ST ATUS 

0)07 

Figure 8.6 V24 PERIPHERAL INTERFACE DIALOGUES 
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8.5 CPU ARCHITECTURE CP7R 

The CPU consists of three microprocessors linked together via internal busses, 
multiplexers etc. and by the microprogram. 

4x MP 2901A: 4 bits microprocessor specially used for arithmetic operations. 
Contains SCRATCHPAD registers: AI-A15 (reg. 0 for internal use in 
mi croprogr am) • 
Q register: used for SHIFT instructions. 

4x MP 2932 4 bits microprocessor used for PROGRAM COUNTER, AO register. 

Ix MP 2910 Used for microprogram control. Contains MICROPROGRAM COUNTER. 

o 1 

RTC COUNTER: for creating delay times, repeating certain actions a 
n umber of times. 

4 5 8 9 10 11 14 15 

OPC ] ~1 MD R2 

o Format 0 
1 Format 1 

MADE 

PLACR 
PSW 

ALUX 

PLAMAP 
PLAVEC 

8-16 

MODE : 
Tl-T7 
Type of addressing 

Load/Store Bit 0 = to REGISTER 
1 = to MEMORY 

MAD Extension 4 bits (MAD 64, 128, 256, 512) 
Total 20 bits : 512K 
Programmable Logic Array controlling Condition Register 
PLR Program Level Register 
CR Condition Register 
GF General Field 
16-Bits Register (2x 8 bits) 
Exchange of two bytes in one word: e.g. Character Exchange 
Instructi on 
Decoding of instruction types and format 0 OPC's 
Decoding format 1 instructions: OPERATION CODE 
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OJ 
N o 
N 

V 
OJ 
tTl 
OJ ........ 
OJ 
tTl 
\.Cl 

;:0 
fTl 

" 

OJ 
I 

....... 
'-I 

" ....... 
\.Cl 
C 
""'S 
CD 

OJ 

'-I 

CJ 
V 
c:: 

CJ 
V 
'-I 
;:0 

OJ 
r 
0 
CJ 
A 
0 ...... 
);> 
G') 
;:0 
);> 
::s:: 

TM 
BS 

BS 

BION 

EFU 
,ENB 
(CPUN 
[OPN-

i IPL I 
DOH3 
, 

T , , 
I 

I DI ~Nr-
_SELDIN k." R2 I 1"15'5R~ I 11-14 

T L_ 4 4 5ELADN 
BSYEZO 

J: 
.If\ . 

16 WORDS 1 RAM T l~ 
~ ~ 

I A I I B I I Q I 
1-==;-1 .. .. I 

f-

co ALU or j5 
A F J. 

29~1 A 

VI 

Ir ALUOO-14 

SELDO. 
APN r--1 I STP I 

I DO ;NI- '-
I 

H 17 ;~RtS I 2917 I R I ~ 

BSYCPUC 
WRITEM' 1 .... ~ 11 .. BOFFN BIOEN 

j Lj r-.r ALU J I PC I 
T 

I + 1 I 

¥ WOC~, Y T 
'~32 

j AD I ,4 -"6 AP I fMADSS"12-64l- MADS 00-15 I:-- LOADSN 
l~ t4- I?-

MADS512-03N I l MADS 04-15N I' 
is ~IZ. 

MAD 512-15 

,TEST EXTERNAl (FFPJr;,9S,OP~Nj2N..FlAGCW)N,lptRN,BAWOf) 

we-lS 

D • 

:1 I K I ELPSWN SELPSWN I PLAMAP ~ 

~ PLAVEC1 
t--fflNDVAL I NADD2 -09 

I CR I NA0IW-l: lNAD,S441 -
r PLACR r 8-15 ~-7 

12 

~IIJD 
SELiLUX 

I ALUX II ALUX I 
HAP VECT 

TIMEruT 

~"7 8-15 

~ 
PLR I I GF I RCT I I STP l 

1 
J~ i s ~6eos I ALU 

l- cp. 
T 8 ALUjl8-15 

I 

""~ lR TRANSCEIVER I CONDVAL r ,.,PC I 
IRUNA F !,uK 

1 1 I AlUIlX\ 
TEST 

ALUZERO 

r + 1 I AlUS1GNE 

AlUIS ,.. USART USART PAFTEST 

r PANEL .251 V24- .251 

291J' 

Pi .J.. RCMADOO41 

I 
PROM 

I 2 lI: 56 Kelts 

1 
Y ROMF r AP 

05/16/ 



8.6 CPU TIMING 

CPU TIMING 

Ap~~----__ ~Il~ __ 

The sequence has 3 fixed cycle lengths and a wait cycle. 

CY 225 
CY 270 
CY 360 

225 n/sec. 
270 n/sec. 
360 n/sec. 

WAIT CYCLE 

If a WAIT cycle is ordered the time between 2 AP pulses is undefined. This wait 
cycle is only effective when dealing with a bus transfer e.g. waiting for signal 
TSM which starts sequencer again. 

Ap~~ ________ ~Il~ __ __ 
WAIT CYCLE (max. 11.5 uS) 
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l 

TIMEOUT 

;'16 

t 

'2 

OSC90(90nS) 

I SERIAL 

';8 

OSC 
2.22MHz 

CPU 

OSCA(4SnS) 

~S 

CPU SEQUENSOR 
(COUNTER) 

I 

I 

I 
BREAK REQUEST OR 

EXTENO.T~EO MO_OE 
(INITIATE) 

I 

MIOP 

OSC90A(90nS) 

I MIOP SEQUENSOR 
(COUNTER) 

--cJ1440nS) l SERCL (720nS) 
SE01 SEa2 SEQ4 SEQS SEQ6 SEQ7 SEQ3 

TIMEOUT 
COUNTER 

;. 8 

TIMEOUT 

82S1 
r'" (CYCLE TIME 

nOnS) 

I 
Tx Rx FREQ 

SELECTION 

CONTROL PANEl 
INTERFACE 

mb 
~ 

V24 INTERFACE 

c 8 EXTERNAL 

t----+--+----iHi ~ EVE NT 

AP 

CY22S 

CY270 

O]i95 

CY360 

WAIT 

Figure 8.8 P857R SYSTEM CLOCKS 

8.7 POWER SWITCH ON AND TEST 

At switch-on a sequence of events takes place before the system is ready to go. 
This sequence of events may be considered as three separate phases. 

· Phase 1 Automatic Test 
· Phase 2 Microdiagnostic Test (only necessary if problems are expected) 
· Phase 3 Load IPL (Initial Program Loader) 

The hexadecimal codes of the HHCP and FRCP that are displayed after an event are 
indicated in the following flowcharts. 
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8-20 

TEST 11 
FAILED-------"-<. 01( 

y 

LOCI( 
1I0ilE 

y 

(START IIICRO~ 
IlIAGIWSTlC CHECI(S 

01( 

/"--. 
SATTErlY 

OFT 
11 

AUTO AUTO 
IPL RESTART 

Figure 8.9 START PROCEDURE 
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PHASE 2 

PHASE 3 
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8.7.1 AUTOMATIC TEST 

An automatic test is executed at the power-on time. It tests the major part of 
the C.P.U., the Control Panel Interface, a part of the Control Panel itself and 
its cable. This test is terminated by displaying a code (FFFC) if the panel was 
not in LOCK state and if the test was O.K. 

This automatic part of the test is of IIgo-no goll type. If the expected code is 
not displayed it is not possible to distinguish if the problem is due to the 
C.P.U., to the Control Panel or its cable and it is not possible to run further 
tests. 

But if this first phase runs well and if displaying is possible and correct, in 
the second phase the C.P.U., C.U. and Memory failures could be distinguished 
from one another. 

I1IITIATE (S\\ITCH- 011 
Oil IIASTCH CLEAin 

TEST 
IIAJOR P,\IlT CPU 
COIITIWL PAllEl 
COIITHOL P,\IIEL 

C\BLE 

II 

IIGTE: lOCI(oOFF 

Ol( 
TEST 

>------ FAILED (No CODE: I FFF C) 

Y 

DISPLAY CODE/fTFC 
AT, COIITfWL PAIIEL 

5649 

Figure 8.10 AUTOMATIC TEST 

8.7.2 MICRODIAGNOSTIC TEST 

The second phase is initialized by depressing the TEST push button on the 
Control Panel and it consists of the end of the C.P.U. test, RAM test (up to 
32K), CPU-CU V24 (Address /10) dialogue test and MMU/IOP (MIOP) test. 

At the end of this second phase, another code is displayed meaning either the 
correct end of test or an error. 

These codes are: 

C.P.U. error Code 0001 
BUS or CU error Code 0002 
BUS or RAM error Code XX03 
O.K. Code YY04 
MIOP error or absent Code 0010 

XX = Most s i gnifi cant 8 bits of the memory address causing the error. 
YY = Most si gnifi cant 8 bits of the last memory address. 

The operator can read the address causing the error in AI, and the contents of 
this address read by the CPU in A2. 
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8-22 

... .... 

SElLCT IHCHO-OL\G
IIOSTIC ROUTIlI[ '\T 

COIlTll0L PAliel 

(Inc OfT) 

CODE 
DISPLAYED 

0001 

01< >-'-11 _______ 0002 

01< 

01< 

Y 

TESTS P,\SS[[) 
CPU IDLE 

56Y9 

II 
XX03 

YYO!; 

>-11------- 0010 

FFO!; 

Figure 8.11 MICRODIAGNOSTIC TEST 
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8.8 SHORT DESCRIPTION OF TESTPROGRAMS 

Testprogram CP 57 RE 

Mem . s i z e 8 K w . 
No output on CTW. 
No power failure - or - RTC allowed. 

Proced ure: 

• IPL 

- Program stops on /0300 = restart address 
- MCL, RUN 
- Program loops continuously. Address /024A contains the number of passes. 
- Error: program stops. Halt address indicates faulty instruction in listing. 

One complete CPU test lasts 2 - 4 seconds. 
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TEST PROGRAM 

1. IPL 

BBSER 1 8K for PER3100 and ASR 

Program stops at /700 = restart address and normal end. 

2. Switch on RTC (PF/AR also possible). 

3. 

A8 1
0 ::51 181 110 15\ Standard Levels 

P856/7/8/9 
/1890 

A9 

A10 

Int. Levell-PC CU Address 
DA /10 
INT.L. /6 

o --- 6 7 8 9 10 11 12 13 -- 15 Preset /0010 

Mai ns fre q. 
o = 50 Hz. 
1 = 60 Hz. 

'--- CSI Clear Stop on Information 
'---___ CED Clear Edition 

'--_____ CSP Cl ear Stop on Program 
'---_____ CSE Cl ear Stop on Error 

'------------ OS One Shot 

o 1 2 3 4 5 6 7 8 9 10 15 

[*] * I * I * 
Standard 
* = setting 
0 = optional 

I 0 I * I 0 I * I * I 0 

Preset /F580 
checks to be 
exec uted 

4. Clear bit 11 of A9 (check no written on DA/10). 
Depress MC, RUN 
Interrupts return to address /700 
Error stop /5FO 
Restart after power off /6EE 

Special operator actions: 
IF0001 type in a character within 10 seconds 
IF0003 type in characters begin with LF, CR, end with $ 
IF0005 type in 2 characters within 3 seconds 

For more information see official description of testprogram. 
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TEST PROGRAM 

1. IPL 

BB01SP 8K for Hazeltine 1200 for P817 

Program stops at /700 = restart address and normal end. 

2. Switch on RTC (PF/AR also possible). 

3. 

A8 

Int. Level l=PC CU Address 

Standard Level s 
P857/8/9 
/1890 

OA /10 
INT.L. /6 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 - 15 Preset /0010 

A9 I 
M 
o 
1 

ai ns Fre quency 
= 50 Hz. 
= 60 Hz. 

I I I I I 

A10 0 1 2 3 4 5 6 7 8 9 10 11 

4. 

1* I * I * I * I 0 I 0 I I 0 I * I * I * I * 
Standard 
* setting 
0 optional 

Clear bit 11 of A9 (check no written on DA/lO). 
Depress MC, RUN 

Error stop /5FO 
Restart after power off /6EE 
Interrupts return to /700 
Special operator actions: 
IFOOOI type in a character within 10 seconds 

I I 
I 

12 

I * 

IF0003 type in characters begin with LF, CR, end with $. 

For more information see official description of testprogram. 
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CSI 
CEO 
CSP 
CSE 
OS 

15 Preset /FOF8 
checks to be 
exec uted 
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8.9 SHORT ROUTINES 

ASR, PTS 3100 AND DISPLAY 

These peripherals and their CU's can be checked with the aid of two small 
programs call ed Line, and Echo, if the standard test program either cannot be 
loaded or if it will not run. 

PROGRAM LINE 

MEMORY DATE PROGRAM 
ADDRESS INSTRUCTION 

0080 FFFF Data /FFFF 
0082 0000 Data 0 
0084 207F START HLT 
0086 20BF INH 
0088 0200 LDK A2, 0 
008A 4BDO SST A3,/10 
008C 4200 CIO A2,1,110 
008E 5C04 RB(NA) * -2 
0090 8520 OUTCR LDKL A5,/OAOD 
0092 OAOD 
0094 4510 OUT OTR A5,0,/10 
0096 5C04 RB(NA) * -2 
0098 3068 SRL A5,8 
009A 5C08 RB(NZ) OUT 
009C 4610 OUTCH OTR A6,0,/10 
009E 5C04 RB(NA) * -2 
OOAO 1201 ADK A2,1 
00A2 EA1C CWR A2,A7 
00A4 5COA RB(NE) OUTCH 
00A6 0200 LDK A2,0 
00A8 5F1A RB OUTCR 

* Load the ASCII character in register A6 
* Load the number of times you wish the character to be repeated into register 7 
* Load the start address of the program into register AO (/0086). 
* Push the RUN button 
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PROGRAM ECHO 

MEMORY DATA PROGRAM 
ADDRESS INSTRUCTIONS 

0080 FFFF Data /FFFF 
0082 0000 Data 0 
0084 207F START HLT 
0086 20BF INH 
0088 0221 IN LDK A2,/21 
008A 42DO CIO A2,1,/10 
008C 5C04 RB(NA) * -2 
008E 4B10 INR A3 ,0, /10 
0090 5C04 RB(NA) * -2 
0092 4290 C10 A2,0,/10 
0094 4CDO SST A4,/1O 
0096 5C04 RB(NA) * -2 
0098 0200 LDK A2,0 
009A 42DO CIO A2,1,/10 
009C 5C04 RB(NA) * -2 
009E 4310 OTR A3 ,0, /10 
OOAO 5C04 RB(NA) * -2 
00A2 4290 CIO A2,0,/10 
00A4 4CDO SST A4,/10 
00A6 5C04 RB)NA) * -2 
00A8 5F24 RB IN 

Program Echo: 

Once loaded and started any input character from the keyboard will be printed, 
displayed or executed on the device. 
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9.1 lOP IDENTIFICATIONS 

Versions - MIOP on CPU P858/P859 
- P843-020 (lOP) 

Power Consumption: - MIOP (See CPU) 
- P843-020 - +5 Volt, 4 Amp. 
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9.2 INSTALLATION DETAILS 

See also chapter 4. 

'0' '1' 

I· • I· lSB 

I· • I • 
I· • I. MSB 

ADDRESS 
{Ol 

lOP 

Figure 9.1 lOP ADDRESS ENCODING 
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9.3 INTERFACE CONNECTIONS 

BREAK REQUEST CONNECTIONS TO CONNECTOR 4 AND 5 

Signal Pin No. Signal Pin No. 

5AOI 5BOI 
5A02 5B02 
5A03 5B03 
5A04 5B04 
5A05 5B05 

BREX07N 5A06 OV 5B06 
BREX06N 5A07 OV 5807 
BREX05N 5A08 OV 5B08 
BREX04N 5A09 OV 5B09 
BREX03N 5Al0 OV 5Bl0 
BREX02N SAIl OV 5Bl1 
BREXOIN 5Al2 OV 5B12 
BREXOON 5A13 OV 5B13 

Signal Pin No. Signal Pin No. 

BREX07N 4A06 BR07N 4B06 
BREX06N 4A07 BR06N 4B07 
RREX05N 4A08 BR05N 4B08 
BREX04N 4A09 BR04N 4B09 
BREX03N 4Al0 BR03N 4810 
BREX02N 4Al1 BR02N 4Bll 
BREXOIN 4Al2 BROIN 4B12 
BREXOON 4A13 BROON 4B13 

Table 9.1 BREAK REQUEST CONNECTIONS ON I/O PROCESSOR BOARD 
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9.4 HARDWARE-SOFTWARE INTERFACE DETAILS lOP 

8202 

Initialization Operation 
This operation is applied before commencing data transfer and the first part is 
controlled by the use of two write external register instructions WER to 
transfer two control words to the two working registers of the 1/0 processor 
subchannel. The instruction format is as shown below: 

00 01 02 03 ().I 05 06 07 08 09 10 11 12 13 14 15 

Wrote OperatIon J y~JI 
devIce address 

o , 51 Control Word 
1 2nd ContrOl Word 

This instruction transfers the contents of the R3 field. previously loaded with a 
control word. to the external working register of the 1/0 processor specified 
by the device address bits 09 to 14. 

The format of the first control word loaded is shown below: 

Bit 00 = I 
=0 

Bit 01 = I 
=0 

Bits 04 to 15 
Bits 02. 03 

00 01 02 03 ().I 

BLOCK LENGTH 

Exchange is in word mode. 
Exchange is in character mode. 
Exchange is from memory to control unit. 
Exchange is from control unit to memory. 

15 

specify the number of characterslwords to be transferred. 
are positioned to become the two most significant bits of the 
second control word. (only for P-857) 

The fNmat of the second control word loaded is as follows: 

Bits 00 to 15 
Bit 15 = I 

=0 

00 1~ 15 

STARTING ADDRESS 

Mo.t S,gn,ficant BIt 

specify the starting address in memory. 
Right character is addressed } If transfer is 
Left character is addressed in character mode. 
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9-6 

RELATIONSHIP BElWEEN BREAK SIGNAL AND CONTROL UNIT 
ADDRESS 

An I/O processor is coded with a )-bit number which may range from 0 to 7 
(coded by straps on the I/O processor) and each of the 8 subchannels 
associated with an I/O processor is also coded with a 3-bit number from 0 to 7. 
The combined 6-bit number gives the address of the peripheral control unit as 
shown below: 

Control Ue.t Address 

110 processor SutK;h.n~el 
nurnbet' number 

This address is used by the WER instruction to load the 2 control words into 
the working register of the I/O processor. 

The 8 incoming break request signals BROO to BR07 to each I/O processor 
correspond to each subchannel in the I/O processor as follows: 

BROON corresponds to subchannel 0 
BR07N corresponds ~o subchannel 7 

BROON has the highest priority and BR07N the lowest. 
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9.5 HARDWARE SOFTWARE INTERFACE DETAILS MIOP 

WRITE EXTERNAL REGISTER INSTRUCTIONS (WER) 

10 11 12 13 14 15 

R 3 PA SA I T I 

TYPEO_WERI I. W I M I BL 1-BID 

TYPEl _WER2 . . . l$A . _________ 810 

TYPEI _WER3 ~~~~~~--~---~--"'---M-SA---i -BID 

OJ~81. A 

lOP Address; for MIOP always 000 or 001 (IOP~ or IOP1). 
Sub-channel address linked to PA to give the 6-bit C.U. address. 
Type of WER : 0 (WER 1), = 1 (WER 2 and 3). 
Word Transfer Indicator: = 0 transfer is an 8-bit character 
Output Mode: = 1 direction of exchange is memory to C.U. 

PA 
SA 
T 
W 
M 
R Address Bits (MAD128 and MAD64). If WER 3 is used these bits are 

overwritten by the MSA Field. 
BL 

LSA 

MSA 

12-bit block length: depending on W the block length is eiher a number 
of words or charcters. When BL = 0 the length is 212 words or bytes. 
Least significant bits of the memory start address of the block to be 
read or written. 
Most significant bits of the memory start address. 

READ EXTERNAL REGISTER INSTRUCTION (RER) 

10 \I 12 13 14 15 

R 3 ° I PA SA 0 I 

____ 810 

PA lOP Address: for MIOP always 000 or 001 (IOP~ or IOP1). 
SA Sub-channel address: linked to PA to give the C-bits C.U. address. 
BL Indicates the remaining length to be transferred. 

Note: For Break connections see chapter 8, figure 8.2 
chapter 4, figure 4.33 and 4.35 

Figure 9.2 lOP COMMAND FORMATS 
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10.1 MEMORY MODULES IDENTIFICATIONS 

Type N llTlber Description Mo unt i ng Code 

P843-216 Memory module 16K 16 bit P858M CPU 1 slot 
words of read/write core 
memory. 
Cycle time 0.70us 
Access time 0.3us 

P843-232 Like P843-216 but 32K 16 P858M CPU 1 slot 
bit words. 

P843-432 Memory module 32K 21 bit P859M CPU 1 slot 
words of read/write MOS 
with error correction for 
1 bit-fail ures. 
Access time 0.45us 
Cycle time 0.55us 

P843-464 Li ke P843-432 but for 64K P859M CPU 1 slot 
21 bit words. 

P843-528 Like P843-432 but for 128K P859M CPU 1 slot 
21 bi t words 

Power consllTlption for different core sizes see next page. 
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POWER CONSUMPTION FOR CORE MEMORIES IN AMPERES 

MODULE SIZE OPERATING OR +5VL -5VL +16V 
NON OPERATING 

0 3.2 0.18 4.7 
P843-216 

NO 2.7 0.18 0.7 

0 4.5 0.3 4.7 
P843-232 

NO 4.0 0.3 0.7 

POWER CONSUMPTION FOR MOS MEMORIES IN AMPERES 

MODULE SIZE OPERATING OR +5VL -5VL +16V 
NON OPERATING 

P843-432 0 2.8 1. 73 0.8 
NO 2.8 1. 73 0.44 

P843-464 0 2.8 1.9 0.9 
NO 2.8 1.9 0.53 

P843-528 0 2.8 2.0 1.0 
NO 2.8 2.0 0.65 

Table 10.1 POWER CONSUMPTIONS 
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10.2 STRAP SETTING P843-216/232 MODULES 

P843_216 1FT! 251_16K _0.7pS _FA8R1TEK 

MEMORY ADDRESS BLOCK 

MAD OR MAD MAD MAD 
14 00 64 128 

J S «°0 1 °0?00 
STANOARDf!NTERLEAVING» 9 0 0 6 <> 6 
MODE 6 6 0 0 C 1 

MAD MAO MAD MAD 
00 OR" 64 128 

lMS 

l : X ~ l ~ 
o 1 0 1 0 1 

MAO MAO 
00 14 

STANDARD i I NTERl E AV ING l ~ l ~ MODE 
I N I N 

OJ500A 

STRAP ON SIN AD 00/14 MAD 64 MAD 128 STRAP ON I 

0 -16K 0 0 0 o -32K even 
16 -32K 1 0 0 o -32K odd 
32 -48K 0 1 0 32-64K even 
48 -64K 1 1 0 32-64K odd 
64 -80K 0 0 1 64-96K even 
80 -96K 1 0 1 64-96K odd 
96 -112K 0 1 1 96-128K even 
112-128K 1 1 1 96-128K odd 

(bit 14) 

S = Standard addressing 
I = Interleaving mode odd addressing 

10-4 

Figure 10.1 16K MEMORY MODULES 

STRAPS ON S 
STANDARD 

o -32K 
32-64K 
64-96K 
96-128K 

10 0 

S C>-O 

MAD 64/14 

0 
1 
0 
1 

C>-O 0 
128 

o 01 

6_4 0--0 0 
14 0 01 

10 0 

S 0-0 

MAD 128 

0 
0 
1 
1 

LlNKS SHOWN FOR 
MODULE 0_32K 
NORMAL MODE 

STRAPS ON I 
INTERLEAVING 

o - 64K even 
o - 64K odd 
64-128K even 
64-128K odd 

Figure 10.2a 32K MEMORY MODULE (AMPEX) 
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STRAPS ON 
S STANDARD 

0-32K 
32-64K 
64-96K 
96-128K 

128-160K 
160-192K 
192-224K 
224-256K 

---
448-480K 
480-512K 

8202 

MAD 64/14 MAD 128 

0 0 
1 0 
0 1 
1 1 
0 0 
1 0 
0 1 
1 1 

0 1 
1 1 

0--<> D 
128 0 0 1 

0--<> 0 
64114 

o 0 1 

MA6i. 0--0 5 
001 

C>-<) S 
MAll. 0 0 I 

256 ~ ~ 
512 0-0 0 

o 0 1 

MAD 256 

0 
0 
0 
0 
1 
1 
1 
1 

1 
1 

OJ67J 

MAD 512 

0 
0 
0 
0 
0 
0 
0 
0 

1 
1 

Figure 10.2b 32K MEMORY MODULE (FABRITEK) 
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LINKS SHOWN FOR 
MODULE 0_32K 
NORMAL MODE 

STRAPS ON I 
INTERLEAV ING 

0-64K even 
0-64K odd 

64-128K even 
64-128K odd 

128-192K even 
128-192K odd 
192-256K even 
192-256K odd 

448-512K even 
448-512K odd 
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10.3 STRAPSETTING P843-432, 464, 528 MODULES 

STRAP 1 
(Clear Register) 

STRAPS 2 and 3 
(Memory Module No.) 

STRAPS 4 and 5 
(Memory Module Size) 

STRAP 6 

STRAP 7 

STRAP 8 

STRAP 9 

STRAP 10 

TEST CONNECTOR 1 

CR 
00 

1 0 

o 00512 [ 
0-0 0256 

o 0 0128 FO 

o 0 0 64 

NORMAL POSITION 

cr-'-o 0 RA 
o 1 

[ 
R40 

.12V ----c=J-
00 R45 

~ 

-5V F ---D--
b R50 

---c=J---

0 o CA 

0 
RlO 

( --c=:J-
Rl1 

---c=J--

Normally fitted for applications in 
which the CLEARN bus line is used. 

EXAMPLE ONLY Memory Module No.1 
Memory Size 128K 

Note: For 64K variant 
fit strap 1128 I 

For 32K variant 
fit strap 164 I. 

Normally fitted to interconnect MI-l 
and N04. Can be refitted to inter
connect MI-l and HO-I0 so that a test 
program resides in memory block 
16-32K. This allows memory block 0-16K 
to be tested. 

Normally fitted. Open during initi al 
production-test to protect memory 
stack . 

Normally fitted. Open during initial 
production-test to protect memory 
stack . 

Not normally fitted: When fitted 
cancels the first 32K of stack 
addresses of Memory Mod ul e 0, only to 
accomodate another type of memory 
e.g. a 32K core memory. 

Normally fitted, open d uri ng 
prod uct i on test. 

D'""" 
0 

0 L82N 
LER 0 

LA8N 0 
5VL 0 

o """ 0 xo o lBt.N 
o l81N 

o LAt.N 

o LAIN 

Duri ng prod uct i on-test it dri ves an 
LED display. Sometimes it is used to 
drive an application display. 

TEST CONNECTOR 2 

10-6 

5VL 

~ 
20 0 0 

18 0 019 

0 
16 0 017 

" 0 
o 15 

12 0 013 

10 0 011 

08 0 009 

06 0 007 

04 0 005 

02 0 003 
00 0 001 

~ 

C 
During production-test it is connected 
to a test box which simulates 
single-bit errors. Not normally used 
in the field. 

Figure 10.3 STRAP SETTINGS AND TEST CONNECTORS 
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~ TR2 I I 
--

CC BB AA Z Y x W N M l K H G DeB A 
u 

OJ~80 03/'8/ Figure 10.4 CARD LAYOUT P843-528 
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10.4 SHORT DESCRIPTION TESTPROGRAMS 

Testprogram BMEMO (for core-memory up to 32K) 

1) I PL 
Program stops at /200 (=restart address and normal end) 

2) Switch on RTC (PF/AR also possible) 
3) Program modifications 

A9 
4 11--- Preset /0000 

Stop on Program 
RT 

Memory EL 
Types*) FA 

AMPE 

*) Only important for check 6 and 7. 

0 1 2 3 4 
A10 

[s I 

5 6 

I + 

7 

I + I 

8. --~--- 15 Checks to be 
executed 

S 

S = Standard setting 
+ = Optional 

s S S S 

All: Contains first address to test. Preset to /440 
A12: Contains last address to test. Preset to /FFFE (32K) 

4) Depress MC, RUN 

Error stop at /100; for error-code see Register A1 
Restart after power-off: /lEO 
Interrupts stop at /100 ((A1) = /10XY, RST gives level) 

For more information, see official description of the testprogram. 
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Testprogram BBMEMO greater than 32K (for core-memory from 32K to 128K on P857/8 
with MMU. 

1. IPL 
Program stops at /700 (= restart address and normal end) 

2. Switch on RTC (PF/AR is possible) 
3. Program modifications 

o 1 2 3 4 5 - 7 8 9 10 11 12 13 - 15 Preset to /BC£1£1 
A9: 

I 
L 

fault ] 
1 eve 1 

Page 
into 
(MMU 
prese 
P858/ 

) preset 
t: /2F (47) 
9: /30 (61) 

I 
I I I I I I I 

I 
I I 

P858/9:/F400 

Cl ear stop on 
information 
Clear edition 
Clear stop on 
program 
Cl ear stop on 
error 
One shot 
Mai ns fre quency 
1=60Hz, 0=50Hz. 

A10: o 1 2 3 4 5 6 7 8 9 -----.15 

S = Standard 
+ = Opt i ona 1 

All: First address in 8K block (A13) to be tested. 
Preset at /0000, possible value: /0000-/3FFE. 

Preset to /E£1£1£1 
Check to be exec uted 

A12: Last address in last block of 8K (AI3) to be tested. 
Preset at /3FFE, possible value /0000-/3FFE. 

A13: 034 5 6 789 10 11 12 13 14 15 to /OFOO 
(32K-64K) 

18b 185 19; I Ib41 li21 Il01---- K 

88 96 104 112 120 128 -- K 

Block of 8K to be tested. 

Error stop at /5FO. 
Restart after power-off: /6E6 
Interrupts return to /700 
Information stops at /5EO 

For more information, see official description of testprogram. 
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B RAM: Random Access Memory Testprogram 

- Memory test 4 - 32k words 
- no typewriter 
- program runs for about 5 minutes (16K memory) 

- IPL for PTR (/1020 if device address /20) 
- IPL for cassette (/1785 if device address /05) 

Program stops at /200 (=restart address and correct end of test). 
- Change A9 bit 0=1 (4K chips) - or - bit 1=1 (16K chips) 
- Change A12 into last memory address (/7FFE if 16K 16) 
- Depress MC, RUN 

* Interrupt: stop on /100 
* Fault : Al gives fault indication and checknlJTlber 

Stops on /100 (see testprogram book) 
* Testprogram consists of checks: 

Register A10: If 4K chips are used. 

1 234 5 6 7 8 I 9 j10 11 12 13 14 15 I 
~------~------~ 

Not I used 
1 0 

Optional 
lasts 20 min 

'----,. _____ -..1 

Register A10: If 16K chips are used. 

I 0 1 2 3 4 5 6 7 8 I 9 1 10 11 

I 

StJdard 

I L 

0 1 

Optional 
1 as t s 20 min 
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Testprogram BBRAM greater than 32K for RAM 32K to 512K on P857/8/9 with MMU. 

1) I PL 
Program stops at /700 (=restart address and normal end) 

2) Switch on RTC (PF/AR is possible) 
3) Program modifications: 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
A9: 

Page Fault 
Int. Level (MMU) 
P858/9: /30 (61) 
P857: /2F (47) 

'------ Cear Stop on Information 
'------- Clear Edition 

"------- Cl ear Stop on Program 
1--------- Cl ear Stop on Error 

'------------ Mains Freq. 1=60Hz, 0=50Hz 

A10: o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

S S S + + + +1 

S = Standard Setting 
+ = Opt i ona 1 

All: First block in Hexa value: /0 to /10 in bits 8 to 15. 

16KW chips 4KW chips 

/0 = 32 to 48 /10 = 288 to 304 /0 = 32 to 36 /10 = 96 to 100 
/1 = 48 to 64 etc. (see table on next pages). 

A12: 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Chips 16K 
Chips 4K 

Error stop at /5FO 

lLast block to test in Hexa value, 
see next page 

1 = CPU with MMU 128K max. 
o = CPU with MMU greater than 128K 

Restart after power/off: /6E6 
Interrupts return to /700 
Information stops at /5EO 

For more information, see next 2 pages and official description of the 
testprogram. 
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ZONE 0 TO 32K RESERVED FOR TESTPROGRAM 

r---' 

0 /0 

32 - 48 

4 /4 

96 - 112 

8 /8 

160 - 176 

12 /C 

224 - 240 

16 /10 

288 - 304 

20 /14 

352 - 368 

24 /18 

416 - 432 

28 I1C 

480 - 496 

10-12 

1 /1 2 

48 - 64 64 -

5 /5 6 

112 - 128 128 -

9 /9 10 

176 - 192 192 -

13 /0 14 

240 - 256 256 -

17 /11 18 

304 - 320 320 -

21 /15 22 

368 - 384 384 -

25 /19 26 

432 - 448 448 -

29 110 

496 - 512 

/2 3 

80 80 -

/6 7 

144 144 -

/A 11 

208 208 -

/E 15 

272 272 -

/12 19 

336 336 -

/16 23 

400 400 -

/1A 27 

464 464 -

/3 

96 

/7 

160 

/B 

224 

/F 

288 

/l3 

352 

/17 

416 

/IB 

480 

BLOCK 
NUMBER 

Decimal Hexa 
Val ue Decimal 

Val ue 

x I Y 

N N+16KW 

LOCATION 
IN MEMORY 

Table 10.2 MEMORY DESCRIPTION WITH 16KW CHIPS 
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ONE 0 TO 32K RESERVED FOR TESTPROGRAM 

'---. 

0 10 1 /1 2 12 3 13 

32 - 36 36 - 40 40 - 44 44 - 48 

4 14 5 15 6 16 7 /7 

48 - 52 52 - 56 56 - 60 60 - 64 

8 18 9 19 10 IA 11 18 

64 - 68 68 - 72 72 - 76 76 - 80 

12 Ic 13 10 14 IE 15 IF 

80 - 84 84 - 88 88 - 92 92 - 96 

16 /10 17 III 18 /12 19 /13 

96 - 100 100 - 104 104 - 108 108 - 112 

20 /14 21 /15 22 /16 23 /17 

112 - 116 116 - 120 120 - 124 124 - 128 

Table 10.3 MEMORY DESCRIPTION WITH 4KW CHIPS 
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10.5 SHORT ROUTINES 

P MEM rOJlram 
Memory Data Program 
Address Instructions 

0080 FFFF 
0082 0000 
0084 207F Start 
0086 818E Write 
0088 85A7 Load 
008A 91AO 
008C 0002 
008E E992 
0090 5COA 
0092 5700 
0094 818E 
0096 80A6 RDC 
0098 E896 
009A 5002 
009C 207F 
009E 91AO Suit3 
OOAO 0002 
OOA2 E992 
OOA4 5(.10 
00A6 5F22 

Start the program: 
- Load the starting address in register All 

Load the ending address in register A12 
Load the test-pattern in register A13 

Data 
Data 
HLT 
LDR 
STR 
ADKL 

CWR 
RB(4) 
RF 
LDR 
LDR* 
CWR 
RF (0) 
HLT 
ADKL 

CWR 
RB(4) 
RB 

/FFFF 
0 

A9,A11 
A 13, A9 
A9,2 

A9, A 12 
Load 
* +2 
A9,A 11 
A8,A9 
A8, A 13 
Suit3 
Fau l t. 
A9,2 

A9,A12 
RDC 
Write 

- Load the start-address of the program (/0086) into register AO 
- Push the RUN button 

After Start: 
If no fault the program runs in loop 

Fault: program stops at /009E 

- A9 contains address of arronous memory location 
- A8 " read pattern 
- A13 , , expected pattern 
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DUMP FACILITY 

This program enables an area of memory to be printed out on either the ASR or 

PTS3100, or to be Displayed. It can be loaded either with the IPL routine or 

by hand using the control panel switches. Once loaded the following routine 

should be used: 

• Load the starting address to be printed into register A7. x) 

• Load the ending address of the area into register A8. 

• Load the starting address of the program into register AO. 

• Push the RU N button. 

The program will stop when the last memory address has been either printed or 

displayed. 

*) Bit 15 must be zero. 

Program DUMP 

Memory Data Program 
Address Instructions 

0080 FFFF DATA -jfFFF 

0082 0000 DATA 0 

0084 207F START HL T 

0086 20BF INH 

0088 47DO CIO A7,I,jI0 

008A 8I3C WORD LDR * A I ,A7 

008C 0204 LDK A2,4 

008E 060F CONT LDK A6,jF 

0090 A604 ANR A6, A I 

0092 E558 LC A5, TABLE, A6 

0094 OOBE 

0096 E549 SC A5,BUFF+l.A2 

0098 OOCF 

009A 39E4 SRC A I, 4 
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Memory Data Program 
Address Instructions 

009C 1A01 SUK A2,1 

009E 5C12 RB(NZ) CONT 

OOAO E348 OUTl LC A3,BUFF,A2 

00A2 OOCE 

00A4 4310 OTR A3,0,/10 

00A6 5C04 RB (N A) * -2 

00A8 1201 ADK A2,1 

OOAA EA20 CWK A2,6 

OOAC 0006 

OOAE 5Cl0 RB (N E) OUT1 

0080 1702 ADK A7,2 

00B2 EF02 CWR A7,A8 

00B4 5D2C RB(N G) WORD 

00B6 4790 CIO A7,O,/10 

00B8 4FDO SST A7,/10 

OOBA 5C04 RB(NA) * -2 

OOBC 5F3A RB START 
OOBE 3031 TABLE DATA '0123456789' 

OOCO 3233 

00C2 3435 

00C4 3637 

00C6 3839 

00C8 4142 DATA 'ABCDEF' 

OOCA 4344 

ooee 4546 

OOCE ODOA BUFF DATA /ODOA 
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Notes: 
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11 MEMORY MANAGEMENT UNIT 

SECTION 11.1 MEMORY MANAGEMENT UNIT IDENTI FICA TI ONS PAGE 11-2 

11.2 MEMORY MANAGEMENT UNIT FUNCTIONS 11-3 

11.3 SHORT DESCRIPTION OF TESTPROGRAMS 11-6 

11.4 SMALL PROGRAM (SHORT ROUTINE) 11-8 

LIST OF ILLUSTRATIONS 

FIGURE 11.1 MEMORY MANAGEMENT 11-4 
11.2 PAGE FAULT SEQUENCE 11-5 
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11.1 MEMORY MANAGEMENT UNIT (MMU) - IDENTIFICATIONS 

Type Number Standard with P857 see System Overview (chapter 1). 

Testprogram REPAF, REMMUI 

Power Consumption Inclusive in CPU see System (MIOP), see chapter 1 and 7. 
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11.2 MEMORY MANAGEMENT UNIT - FUNCTIONS 

The Memory Management Unit (MMU) is a hardware facility which provides extended 
memory addressing and memory protection facilities for the P857R system. 

EXTENDED MEMORY ADDRESSING (TRANSLATION) 

The principal function of the MMU is to extend the memory addressing up to 8M 
physical words (24 address bits). (See Figure 10.1) (512K, 20 bits if R version) 
The basic rules for the operation of this facility are as follows: 

· A sixteen table segment is pre-loaded with page addresses by one Table Load 
Ins t r uc t ion. 

• All CPU/Memory transfers vi a the MMU use the four most si gnifi cant address 
lines (MADO-3) to select the table segment (page 0-15). The content of each 
page gives the 12 most significant MAD address bits plus 3 control bits. 

• The Table Store instruction is used by software to read the 16 word segment 
table for test purposes or for dynamic relocation. 

MEMORY PROTECTION 

For memory protection purposes 2 information bits are loaded into the segment 
table at the same time that the TL instruction loads the page addresses; these 
information bits are: 

· Bit 6 (E) Page Error if 1 page restricted to system mode only. 
· Bit 7 (R) Read Only Indicator = 1 to protect the page against Write operations 

If an address translation in User Mode attempts to Write on this page then the 
translation is blocked. 

In both of these cases the MMU indicates to the CPU that a Page Fault (PAF) has 
occ ured. 
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LOGICAL ADDRESS 

PAGE DESCRIPTrON 

PAL PAM I 

1 
1 0 345678 

1 
9 10 11 12 13 14 15 I 

o 
~------~----4_i------4__4 

CPU 

o 1 2 3 I., 5 6 7 8 9 10 11 12 13 14 15 

SEGMENT TABLE 
(CONTAINED IN ~5 t------I--_�_+-----j--__i 
MMU SCRATCH 
PAD) 6 

f------I---I_+----+---i 

10 
~------~----4_r-----4__4 

11 

12 
~------~----4_~----4__4 

f-----~---I_+----+---i 
13 
1At-----~---I-+-----j----i 

15 L-______ ~ ____ J_L-____ ~~ 

LPN 

o 1 2 3 l. 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

MEMORY ADDRESS UNE5 PAL DISPLACEMENT 

D 1 2 3 A 5 6 7 8 9 10 11 12 13 14 15 

DISPLACEMENT 

lfl ~ ~ ~ '--'~----~~~~-----V"'~~-~~--'----'.....-.../ 

MODIFIED PAGE 

ABBREVIATIONS 

PAL - PAGE ADDRESS LEAST SIGNIFICANT 

PAM - PAGE ADDRESS MOST SIGNIF!CANT 

M 

PAGE ERROR. = 1 EXCEPT FOR MEMORY 

RESIDENT PAGES OF USER PROGRAM 

- READ ONLY INDICATOR, = 1 TO PROTECT 

THE PAGE AGAiNST WRITE OPERATIONS 

MODIFIED INDICATOR, 1 WHEN A WRITE 

OPERATION IS PERFORMED FOR THAT PAGE 

LPN - LOGICAL PAGE NUMBER 

DISPLACEMENT - GIVES THE ADDRESS RELAT!VE TO THE 

BEGINNING OF THE LOGlCAl PAGE NUMBER 

MAD - MEt.',ORY ADDRESS LINES 

MAO 

Figure 11.1 MEMORY MANAGEMENT 

This feature indicates to the operating system if a page needs to be IIswapped 
outll or not. If it does not need to be IIswapped outll then the new page can be 
overwritten so saving time. This possibility is indicated by bit 8 (M) which is 
set to lip by the MMU whenever a Write operation (Store Instruction) is 
performed on a specific page. 
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PAGE FAULT 

When an attempt is made to write into a protected page or access is made in user 
mode to a page that is restricted to system mode only, the MMU signal "Page 
Fault ll initiates an interrupt TRAP Routine at the CPU. The sequence of events is 
indicated in the following Flow Chart: 

8202 

CPU 

\IOHO 1 

1\0110 2 

WORD 3 

I "7I1IUli;- I 
I T!1·\IlSLA TI I 
L _IIODE _ ..J 

PAF 

I1ISTHUCTIOII 
AIJDHESS \\H1CH 
Cc\USED F ,\UL T 
TO STACK 

1IIH1BIT IIITEH
HUPTS AIID 
GO TO SYS TEll 
I laD!: 

BllAIlCH TO 
IIITERIWPT 
ROUTIII[ 
ADDHESS 

L ________ ~ 
561t9 

SAVE Ifj 

SYSTUI STACK 

o 34 78 

I ! PN I 
P N: Page Number 

Figure 11.2 PAGE FAULT SEQUENCE 

P858/859 REF 

15 
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11.3 SHORT DESCRIPTION OF TESTPROGRAMS 

PROGRAM REPAF 32 KW memory min. 
test for page fault, RTC and PF/AR 

. IPl 

. Stop at /400 

Modify register: A10 0- --~-------- 14 15 

~-: -:-= =-==--=:-=-==-: ::-: 0 0 I 
10 1 if no FPP ) J 
III if FPP present) 

. MCl, RUN 

- Switch on the RTC (lOCK for PF/AR) 

The program loops continuously . /2B4 contains test loop counter = check on 
run-. (one loop lasts about 0.1 sec.). 

- Error: program stops. A6 contains error info. 
- Stop at /31A: reception of unexpected interrupt. 
- /2B6 contains counter for no. of auto restarts. 
- Restart address is /3EA (after power fail). 

For more information see official description of testprograms. 
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SHORT DESCRIPTION OF TESTPROGRAMS 

PROGRAM REMMU1 Memory size 32 KW min. 
Test of MMU in memory size 0 - 32 KW 

. IPl 

Stop at /700 = restart address = after reception of unexpected interrupt. 

- Change registers: 

A8 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
/7AOO 

/0 ~~1 : ~~ ~ 1 
1 0 1~ 0 0 0 0 0 ~ ~ 

I --.J -------r 
Page Faul t Address 

A9 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

~ 
/0000 

~ =_ 0 I °Lo 
I 1 = Clear Edition ~ 

Ala a 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

~--== ~1 I 0 1 1 1 l 0 °l /FFDC 

I ,--.J LT J 

-~- Standard Tests ----

Switch on RTC (PF/AR also possible). 

. MCl, RUN 

/700 Normal end. 

- /5EO Info stop (AI may contain info code). 

- /5FO Error stop Al contains error code (see also official description of 
testprogram) . 

- Restart after power off: /6EE. 

Note: Some checks are in inhibit mode. In such a case the power fail interrupt 
may be handled too late and auto restart fails. 
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11.4 SMALL PROGRAM (SHORT ROUTINE) 

00000 
00001 
00002 
00003 
00004 
00005 
00006 
00007 
00008 
00009 
00010 
00011 
00012 
00013 
00014 

00015 
00016 
00017 

00018 

00019 

00020 
00021 

00022 
00023 

00024 

00025 

00026 

00027 

00028 

00029 
00030 
00031 

00032 
00033 

00034 

00035 
00036 
00037 
00038 
00039 
00040 
00041 
00042 

00043 

00044 
00045 
00046 
00047 
00048 
00049 

00050 
00051 

00052 

00053 

00054 
00055 
00056 

11-8 

DATE 

0100 
0102 
0104 
0106 
0108 
010A 
010C 
010E 
0110 
0112 
0114 
0116 
0118 
011A 
011C 
011E 
0120 
0122 
0124 
0126 
0128 
012A 
012C 
012E 
0130 
0132 
0134 

0160 
0162 
0164 
0166 
0168 
016A 
016C 
016E 
0170 

0200 
0202 
0204 

0400 
0402 
0404 
0406 
0408 
040A 

OFFE 
1000 
1002 
1004 

3000 
3002 
3004 
3006 
3008 
300A 
300C 
300E 

0006 

B841 
0300 
20FB 
207F 
B840 
0200 
87AO 
0150 
8120 
OFFE 
813F 
8120 
4041 
813F 
8120 
0160 
8141 
007A 
8120 
0100 
8141 
0002 
8120 
0400 
8141 
0006 
F03E 

B841 
0300 
207F 
8120 
200C 
8141 
0150 
813E 
F03E 

0000 
0400 
ODOO 

8120 
0200 
B141 
0202 
20DF 
F03E 

013F 
1102 
8F20 
2000 

8141 
0500 
8140 
2200 
8141 
2200 
2804 
0000 

IDENT MMU2 

IDENT MMU2 
* 
* *PROGRAM TO TEST MMU FUNCTIONS 
* *THE USER PART OF THIS PROGRAM WILL BE TRAPPED ON A NOT ALLOWED 
*STORE OPERATION IN PAGE 2. 
*EACH TIME THE CP-INT BUTTON IS PRESSED. THE PROGRAM WILL BE 
*MODIFIED. GIVING TRAPS ON ACCESS PAGE 1 OR WRITE ACCESS PAGE 2 
*WHEN THE PROGRAM IS STOPPED BY A HLT INSTRUCTION IT IS POSSIBLE 
*TO CHECK THE SYSTEM STACK (A15) AND THE SEGMENT TABLE (/300). 
* CPLEV EGU 

AORG 
PROGINT TS 

TRAP 

RIT 
HLT 
TL 

LDKL 

LDKL 

STR 
LDKL 

STR 
LDKL 

ST 

LDKL 

ST 

LDKL 

ST 

RTN 
AORG 
TS 

HLT 
LDKL 

~T 

6 
1100 
1300 

I1D 

1200 

A15./150 

Al./FFE 

Al.A15 
Al./4041 

Al.A15 
Al./160 

Al.I7A 

Al./l00 

Al.2 

Al./400 

Al.CPLEV 

A15 
1160 
1300 

Al./200C 

Al./150 

FOR P854; IE IF P858/P859 

SEGMENT TABLE TO MEMORY 

CHECKPOINT:TABLE + STACK 
LOAD SEGMENT TABLE INTO MIOP 

LOAD STACK POINTER 

PROGRAM COUNBTER OF USER 

TO THE STACK 
PSW OF USER 

TO THE STACK 
START ADDRESS TRAP ROUT. 

PAGE FAULT TRAP ENTRY 

START ADDRESS PROG.INT ROUT. 

LEVEL 1 

START ADDRESS CPINT ROUTINE 

LEVEL:P854=3.P858/9=7 

START USER PROGRAM (LEVEL=/l0) 

SEGMENT TABLE TO MEMORY 

CHECKPOINT:TABLE + STACK 
RESTART USER 

PROGRAM AT ADDRESS 1200C (=/300C) 

LDR* 
RTN 
AORG 
DATA 
DATA 
DATA 
AORG 
LDKL 

Al.A15 
A15 
1200 
10000 
10400 
10DOO 
1400 
Al./200 

A15 ADJUSTED +2 AFTER PAGE FAULT TRAP 

SEGTAB 

CPINT 

USER 
PAGEL 

PAGE2 

XRS 

RIT 
RTN 
AORG 
LDK 
ADK 
ABL 

AORG 
ST 

LD 

ST 

LKM 
DATA 
END 

Al./202 

10F 
A15 
IFFE 
Al./3F 
Al.2 
12000 

13000 
Al./500 

Al./2200 

Al,/2200 

o 

P858/859 REF 

SEGMENT TABLE PAGE 0 
PAGE 1 
PAGE 2 

ROUTINE TO CHANGE TABLE :PAGE 1 

BIT 6 (E) SET OR RESET 

RESET CONTROL PANEL INT. 
GO BACK TO USER PROGRAM 

PAGE 0 IS ACCESSED 
PAGE 1 IS ACCESSED 
BRANCH TO PAGE 2 (/3000) 

STORE INTO PAGE 0 

LOAD FROM PAGE 2 

STORE INTO PAGE 2 (TRAPPED) 

CALL SYSTEM MODE VIA PROG. INT 
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12 FLOATING POINT PROCESSOR 

SECTION 12.1 FLOATING POINT PROCESSOR IDENTIFICATION PAGE 12-2 

12.2 INSTALLATION DETAILS 12-2 
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12.6 SHORT ROUTINES 12-9 

LIST OF ILLUSTRATIONS 

FIGURE 12.1 FPP CARD LAYOUT 12-3 
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12.1 FLOATING POINT PROCESSOR IDENTIFICATION 

Type NlJ11ber 
Testprogram 
Power Consumption 

P857M-020 
BBFPPI 
+5V, 6.0A 

12.2 INSTALLATION DETAILS 

- No strapsetting 
- Interrupt connection: FPP 3A16 --- CPU 1A10 for interrupt level 3. 
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12.3 INTERFACE CONNECTIONS 

Signal Conn. 
Logi c Remarks 
Sheet 

INPUT TO FPP 

BIOOO-1SN 3 --- D 

BOFFN SB13 D BIO contents must be defined by the FPP 

BSYCPUAN SA12 D CPU is master of the Bus 

C LEARN 3A39 D 

FLOACT SA J 1 D CPU activation signal for FFX and CR 

GFETCH SAJ3 D CPU fetch cycle 

MFAULTN SB20 D MMU detects a Page Fault 

OSCFLO SA 17 D CPU clock signal 

TMFN SBJ2 D CPU m i crocommand bit 

TMPN 3A3 J D Bus timing from CPU for SST dialogue 

TRMN 3A28 D Bus timing from memory 

OUTPUT FROM FPP 

ACN 3A34 D Accepl< for SST command 

B IOOO-lSN 3--- B 

DONEFN SA14 C FPP operation was done 

FLOCRO SB14 C 
FPP condition register bits to CPU 

FLOCRJ SA1S C 

FPPABS SB1S C Held inactive when FPP board is inserted 

INTFPPN 3A 16 D FPP inj<errupt (Normal Level 3) 

TPMN 3A32 D Bus timing to CPU for SST command 

Table 12.1 FPP SIGNAL LIST 

12.4 HARDWARE-SOFTWARE INTERFACE DETAILS 

Instructions: see P800M Programmer's Guide 1, 2 and 3 - Volune II: Instruction 
set. 
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MANTISSA 

DATA: -301 
2 

I Scale J Significance 

-30 
- 2 - Largest Number 

Hexadecimal 
Content 

Ml I M2 

7FFF 7FFF 

1/2 -- Smallest Positive 4000 0000 

o Zero 0 0 0 0 0 0 0 0 

! -30 Negotive Number 
-1;2-2 -closest to zerO BFFF 7FFF 

-1 Smallest Number 80000000 

Domoin of Existence 
(Actuol range of mantissa) 

EXPONENT 

IS I Ml M2 

1 v 
1 1 1 1 1 1 1 1 1 1 1 1 1 1111 1 1 1 1 1 1 1 1 1 1 1 1 1 11 

• 
[01100000000000000110000000000000001 

• 
I 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 110 0 0 0 0 0 0 0 0 0 0 0 0 0 01 

• 
11101111111111111 dill 1 1 1 1 1 1 1 1 1 1 lid 

• 
11100000000000000 OliO 0 0 0 0 0 0 0 0 0 0 0 0 0 01 

Sign
l r Mantissa I , 

Binary Point 

-30 

I I 
BIO : 10 11 151 

L.. __ S_c_a _I e_-,-__ S _i g_n_i f_i_ca_n_c_e_....L_~_~_nX_t·_ . ....J D A T A: S '12-1:-4:----------2":"0 I' 
Mantissa -1 to 1 -2 

15 15 
Exponent -2 to 2 -1 

2 15 _1 2
15 

-1 

[:5' 
Greatest Positive 

Zero 

Greatest Negative 
(Smallest Number) 

DOUBLE-PRECISION INTEGER 

7 F F F loll 1 1 1 1 1 1 1 1 1 1 1 lid 

o 000 10 100000000 0 0 0 0 0 0 01 

8000 11 100000000000,00001 

BIO : 10 11 

DATA: 

Scale Hexadecimal ,r----r-, -----r-_ 
Significance Content 

st I nd . 1 Word 2 Word 

Greatest Positive 7 F F F 7 F F F 

Complete 
Floating-Point 

-2 to 2 

30 30 
Integer -2 to 2 -1 

Zero o 0 0 0 0 0 0 0 10 1000 000000000000110100000000000000 I 
Greatest Negative 
(Smallest Number) 8000 0000 b 1000000000000000/10100000000000000 I 

Figure 12.2 FORMAT AND RANGE OF NUMBERS 
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DATA FORMAT 

The two types of dJta handled by the FPP are floating-point data and double

precision integer data (following diagram). The FPP performs arithmetic operations 

on floating-point data only, and performs conversions between floating-point and 

integer data. 

/ 

I 
N 

Mantissa 

Double Precision Integer 

/ 

Exponent 

o 
N 

\ exponent sign bit 

/~------------------------------------------------~, 

\ integer sign bit 

12-6 

Lf) 

N 
o 

Sign Bit: 0 = positive number 
1 = negative number 
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In case of errors, FPP generates an interrupt. 

To get status do: 

SST 
Bit o 1 234 5 6 7 8 9 10 11 12 13 14 15 

0 100 1 R3 1 1 0 0 0 0 0 0 

A1 - A7 

Bit 

INST 0 2 Unnormolized* 

0 0 0 FLD 
0 0 1 not used 
0 1 0 FF L 
0 1 FFX 

0 0 FAD 
result result 

0 1 FSU 
0 FMU Yes exponent exponent 

~ 2 15 <_2 15 
FDV 

* If Unnormalized is set, the operation is aborted, no other flag is set, and 

the FPP accumulator remains unchanged. 
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12.5 SHORT DESCRIPTION OF TESTPROGRAMS 

TESTPROGRAM BBFPP1 8K 

1. IPL 
Program stops at /700 = restart address and normal end. 

2. Switch on RTW (PF/AR also possible). 

3. 
A8 

~ 
Standard levels 

5 6 8 
11

10 > =1~ P857: /OCEF 
P858/9: /OCFD 
Int. Level /3 

FPP Int. LKM Page Fault 
Level Level Level 

A9 0 8 9 10 11 12 15 

I I I I I I I I 
Preset /0000 

I I Cl ear stop on information 
Cl ear edition 
Cl ear stop on program 
Cl ear stop on error 
One shot 

A10 o 1 2 3 4 5 6 7 8 9 10 11 15 

S = Standard setting 
• = Optional 

4. Depress MC, RUN 

Error stop /5FO 
Restart after power off /6EE 
Interrupts return to /700 
Information stop on /5EO 

For more information see official description of testprogram. 

12-8 P858/859 REF 
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12.6 SHORT ROUTINES 

DATE 80-03-13 

00000 
00001 
00002 
00003 
00004 
00005 
00006 
00007 
00008 
00009 
00010 
00011 
00012 
00013 
00014 
00015 
00016 
00017 
00018 
00019 
00020 
00021 
00022 
00023 
00024 
00025 
00026 
00027 
00028 
00029 
00030 
00031 
00032 0080 
00033 0082 
00034 0084 

00035 
00036 
00037 

00038 

00039 
00040 
00041 

00042 
00043 
00044 
00045 
00046 
00047 
00048 
00049 
00050 
00051 
00052 
00053 
00054 
00055 
00056 
00057 
00058 
00059 
00060 
00061 
00062 
00063 
00064 
00065 
00066 
00067 

8202 

0086 
0088 
008A 
008C 
008E 
0090 
0092 
0094 
0096 
0098 
009A 
009C 
009E 
OOAO 

00A2 
00A4 
00A6 
00A8 
OOAA 
OOAC 
OOAE 
OOBO 
00B2 
00B4 
00136 
00B8 
OOBA 
OOBC 
OOSE 
OOCO 
00C2 
00C4 
00C6 

FFFF 
0000 
87AO 
0200 
207F 
0100 
8420 
OOCO 
8441 
0006 
820A 
C900 
8320 
0300 
C12D 
820E 
C900 

CC2D 
8212 
C900 
CD2D 
8216 
C900 
CE2D 
821A 
C900 
CF2D 
C12C 
CE2D 
C12C 
C901 
5F3C 
'lOCO 
5C04 
207F 
F03E 
0200 
0300 

" 
" 

" 

" 

" 
" .. 

" 
" 

START 

AD 

SU 

MU 

DV 

LD 
FX 

INTAD 

EoS 
STORE 

IDENT FLoTST DATE 18 12 

IDENT FLoTST DATE 18 12 
SMALL PROGRAM FOR TESTING FLOATING POINT PROCESSOR 
rILL REGISTER AS FOLLO~S: 

OPERATION 

Al<l 1000A 10 
All - 10014 20 
A12 /0022 34 
A13 - /0002 2 
A14 10010 16 

(AI0)+(All)--2(/300-/304) PE :10+20=30 
(A12)-(/300.4)--2(/300,4) PE :34-30=4 
(/300.4)X(AI3)--2(/300,4) PE ,4X2=8 
(A14): (1300.4)--2(1300.4) PE :16:8=2 
(/300,4)X(/300,4)--Q(/30Q,4),Al,2 PE :2X2=4 

PROGRAM STOPS AT 18A 
RESULT IN REG Al,2 
MEMORY ADDRS. 1300 TO 1304 

TESTING STATUS BITS: 
BIT 11 UNNORMALISED: 

PRESET IB4.CHANGE (/300) TO ICOOO. RUN 
BIT 12 DIVISOR = 0: 

BIT 13 
PRESET IBO,CHANGE (/300),(/302). (/304) TO O. RUN 
EXPONENT 230' 
PRESET IB4,CHANGE (/304) TO 10025. RUN 

BIT 14 EXPONENT ~-2E15: 
PRESET IB4.CHANGE (/304) TO 18000. RUN 

PROGRAM STOPS AT IC6 
STATUSWORD IN REG AS 

AORG 180 
DATA IFFFF 
DATA 0 
LDKL A15,EOS 

HLT 
LDK 
LDKL 

ST 

LOR 
FFL 
LDKL 

FSTR 
LDR 
FFL 

FADRS 
LDR 
FFL 
FSURS 
LDR 
FFl 
FMURS 
LDR 
FFL 
FDVRS 
FLDR 
FMURS 
FLDR 
FFX 
RB 
SST 
RB(4) 
HLT 
RTN 
EClU 
EClU 
END 

Al.0 
A4,INTAD 

A4,/06 

A2,AIO 
A2 
A3.STORE 

A3 

A2 

A3 
A2,A12 
A2 
A3 
A2,A13 
A2 
A3 
A2,A14 
A2 
A3 
A3 
A3 
A3 
A2 
START 
AS,O 
*-2 

A15 
1200 
1300 
START 

STORE INTERRUPT ADDRESS 

LOAD FIRST NUMBER 
MAKE IT FLOATING DATA 
ADDR. FOR LOAD AND STORE 

STORE FIRST NUMBER IN MEMORY 
LOAD SECOND NUMBER 
MAKE IT FLOATING DATA 

ADD THIS TWO NUMBERS 
LOAD THIRD NUMBER 
MAKE IT FLOATING DATA 
SUBTR. FROM THIRD NUMBER 
LOAD FOURTH NUMBER 
MAKE IT FLOATING DATA 
MULT. WITH FOURTH NUMBER 
LOAD FIFTH NUMBER 
MAKE IT FLOATING DATA 
FIFTH NUMBER IS DIVIDED 
PLACE RESULT IN FPP 
MULTIPLY BY ITSELF 
PLACE RESULT IN FPP 
FROM FPP AS INTEGER IN CPU 

GET STATUS 

STATUS IN A5 

STACK BASE 
RESULT STORE 

P858/859 REF 12-9 
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