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1.1 Hardware structure

The P3500 / P3800 System 1s a multi-processor microcomputer system,

€Each user workstation 1s attached to a single board computer, called
Slave “ processor. Either an 8-bit processor (PMU 80) or a 16-bit

processor (PMU 186) can be used as slave processor.

On this board all the local processing 1s performed.

-

One processor, called "Master "or “Flle Master” , 1s added to the
system. This processor (PMU 80) performs all the disk file access and
controls the Shared printers.

Apart from these master and slave processors, one Oor more processors
may be added to perform special tasks such as Batch Processing and
Data Communication.

The Flexible disc control and adaption to the standard SCSI bus 1is
done by the SESCO board, connected to the system bus.
Control of Fixed Disc and Disc Extensions 1s done by separate
controller boards , mounted to the drive electronics.

.
A single user version of the system 1s also available.
In this case the local user processing 1s also executed by the
master, which 1s the only processor in the system.

SERIAL (V24) INTERFACES FOR
WORKSTATION AND PRINTER CONNECTIONS

A\

N FLEX.DISC

D

MASTER SLAVE SLAVE SLAVE SESCO SCS
, ) X 7 DEV.
l CONTROLLER

SCSI-BUS
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1.2 HW/SW Interface

In this manual the Hardware Software Interface 1s described as the
lowest level on which the hardware can be accessed by machiline

language programs.

This 1s certainly not the level at which users or programmers are
permitted to access the hardware. Several SSS publications describe
the interfaces of the machine for users and programmers.

Information offered by this manual is to be used only by qualified
Philips Specialists, as a tool for understanding and special repair
activities. .

C))

USER LEVEL

-«—— USER I/F

PROCESS LEVEL

—+——— PROGRAMMERS I/F

KERNEL (FUNCTION

LEVEL)
- DRIVERS I/F
DRIVER LEVEL
-
SN 0THER PROC.
'
E 05164 C
Fig.1.2 Software structure
A\ d
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2.1 280 MICROPROCESSOR

For a description of the instruction set as well as all other
relevant information refer to:

Training Manual Z80 , 12NC : 5122 991

2.1.1 Timing

The microprocessor is of the type Z80A.

The processor frequency 1is 3.6864 MHz for PMU 80-1
6.0000 MHz for PMU 80-3

The next timing states are required:

- Local Memory Access Fetch clock cycles
Read clock cycles
Write clock cycles (3 for PMU 80-3)

clock cycles
clock cycles (7 for PMU-80-3)

- I/0 Access
- Interrupt Acknowledge

W s~ wwu

2
For Systiem Bus Access additional clock cycles due to bus arbitration
are required.

2.1.2 Interrupt System

The PMU 80 uses Interrupt Mode 2 of the 280 Processor.

In this mode the interrupting device offers a “type code” to the
processor in the Interrupt Acknowledge cycle. This type code points
to a memory based vector table containing the start address of the
interrupt service routine.

The Non Maskable interrupt input of the 280 Processor is not used.

8409 P3000-HSI 2-3
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2.2 MEMORY SYSTEM

2.2.1 Local and System Memory

The processor board PMU-80 contains a number of memories, accessabhle
by the Z-80 processor. This 1s called the "local” memory.

A "master” processor can also access memory on other boards.

This 1s called tne "system”™ memory.

The local memory 1s formed by:

- 64 KB RAM

- 8 KB ROM devided 1n two pages of & KB

- & K8 IPL-ROM
- & KB TEST-ROM

The system memory 1s formed by the 64 KB RAM areas of all the “slave”
processors, the hardware allows access tu upto 15 slave memories.

J
i

2.2.2 Memory Mapping

The memory mapping unit takes care of mapping either the ROM, 1local
RAM or system RAM 1into the address space of the Z-80.

The mapping unit regards the Z-80 address as 16 pages of 4 K each.
Depending of the mapping mode, one page of Rom, Local Ram or System
Ram 1is mapped 1in the Z-80 address space. The other 15 pages select
the Local Ram.

The next four modes are supported:

- Mode 0 : Used at power-on

Page 0 TEST ROM
Page 1-15 = Local RAM

- Mode 1 : Used at IPL time
Page 0 = Local RAM
Page 1 = IPL ROM or other ROM page
Page 2-15 = Local RAM

Mode 2 : Used 1in normal processing

“Page 0-15 = Local RAM

- Mode 3 : Used to access System memory
Page 0 = Local RAM
Page 1 = System RAM

2-4 P3000-HSI 8409
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2.2.3

Selection of Mapping Mode

Selection of mapping mode is done via two bits of output port 20.

For the PMU 80-3 this port can only be used after initialization of

the 28536 CIO according to section 2.5.

Output
Port 2

oH | 7| 6 | 5| &} 31| 2] 1]

0 0
0 1
1 0

.,.‘

MODE 0

MODE 1

MODE 2 (LOCAL RAM)

MODE 3 (SYSTEM RAM)

(TEST)

(IPL )

TurboDOS kéeps a copy of this output port at address 0008 H

2.2.3.

Page
memory

F000

2000
1000
0000

8409

1 Mode 0
0 of the processor address space is mapped to page FF of
extension (= Rom address 1000H-1FFFH > TEST ROM)
LOGICAL ADDRESS PHYSICAL ADDRESS
N 4
PAGE 15 PAGE 15
LOCAL
RAM
R
PAGE 2
PAGE 1 ) PAGE 1
PAGE 0
TEST FF
ROM
IPL FE
0563 8
P3000-HSI

local



2.2.3.2 Mode 1

The MMU port (24 H) contains the Local memory extension page number
which is mapped in page 1 of the processors map.

Port 24H FFH >>> TEST ROM (Rom address 1000H-1FFFH)

"

Port 24H FEH >»>> IPL ROM (Rom address 0000H-0FFFH)

To select the IPL Rom, the MMU port (24H) 1is set to FEH before the
mapping is switched to Mode 1.

(O

LOGICAL : ADDRESS PHYSICAL ADDRESS
PAGE 15 PAGE 15
FL ¢
PAGE 2 ) ( PAGE 1
PAGE 1 h‘
PAGE 0 —— - PAGE 0
|
P:IMU TEST
PORT “FE"
“RoM | IPL
PAGE n 05%4 8
2-6 P3000-HSI 8409



2.2.3.3 Mode 2

PHYSICAL ADDRESS

mode the processor address space 1S fully mapped

PAGE 15

PAGE 1

£
o’ In this
memory.
LOGICAL ADDRESS
PAGE 15
A
~ ‘::’ ’
\— &
PAGE 1
PAGE 0
A
Y
A
ey
it
precs
A d

8409

PAGE 0
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2.2.3.4 Mode 3 .
In this mode page 1 of the processor 1s pointing to the system memory

on the EMM-bus. The Slave number and page number to be addressed are
stored in the MMU-port.

Port 244 | 7 | 6 | 5 ) &4 | 3 ) 21 1] 0} OUTPUT
| | | | | I I [
\ /o /
\ / \ /
SLAVE PAGE
LOGICAL . ADDRESS PHYSICAL ADDRESS
PAGE 15 ) ([Pace 5
' LOCAL
< MEMORY
/ PAGE 2
PAGE 1
PAGE 0 - =| PAGE 0
SLAVE 1
PAGE 15 K o
/FE -
|
y o sysTem
. | | Memory
MMU | —— = 7
SLAVE n
PAGE n
PAGE 1 l
PAGE 0 |
L
LTT_‘_“'J

ve- d
v g

2-8 P3000-HSI 8408



2.2.4 Memory Layout (TurboDOS)

‘\«
N’ .
2.2.4.1 TurboDOS Memory Occupation
The 64KB Ram Memory is used by Turbo0DOS according to the next figure
for a Master and Slave respectively:
FFFF
OSMASTERSYS
N BUFFERS
'’ ' o MASTER
TPA
0100 00FF
SYSTEM AREA
0000
FFFF
OSSLAVE*SYS
SLAVE
TPA
0100 00FF
SYSTEM AREA
0000

9543 4

8409 P3000-HSI 2.9



2.2.4.2

The first

system functions,
power

interrupts,

2.2.4.2.1

0000-0002H
0004H
0005-0007H
0008H
0009H
000AH
0008-000CH
000DH

000E-002FH
000E-00OFH
0010-0011H
0012-0013H
0014-0015H
0016-0017H
0018-0019H
001A-001BH
001C-0010H
001E-001FH
0020-0021H
0022-0023H
0024-0025H
0026-0027H
0028-0029H
002A-002BH
002C-0020H
002E-002FH

0040-0048H
0049-004AH
004C-0059H
0058H

005C-007FH
0080-00FFH
FFFEH

2-10

System Area

JMP WARMSTRT

bus

TurboDOS System Memory Area

100H addresses 1n RAM are used Dy
transfers,
farllure routines etc.

(Rel. 1/2)

DEFAULT USER/DRIVE NUMBER

JMP TurboDOS
COPY OF OUTPUT PORT 20H
SASI CONTROL PORT 2

COPY OF
TDIND

TDADDOR
IPLFLG

M?_;“ {_r\_,\, FADS 4![.‘/\1 ‘qll,
(Master)

;Test & Diagnostic Indicator

;Address of T&D area within SP-driver
i IPL/Power-off flags

INTERRUPT VECTOR TABLE
;Timer

CTCIV
PFLIV
RESIV
MSCILV
TOFIV
SASIV
RES
RES
FDCIV
SIATIV
SIAEIV
STARIV
SIASIV
SIBTIV
SIBEIV
SIBRIV
SIBSIV

MASTER-SLAVE COMMUNICATION AREA

RSTADR
INSADR

;Power failure Lilne

;Reserved
;Master Slave Control
;Terminal OFf
;SASI-Port(SCSI Bus)

:Flexible Disc Controller

;SI0O-Channel A transmit-buffer-empty

1

;SIO-Channel B

iRestore Address after Power Break Down
(See 2.4.5)

TurboDOS
insi1de test,test and

(See 2.4.1.2)

external-status

received-character
special-condition
transmit-buffer-empty

external-status

rec2ived-character

special-condition

INSIDE TEST AREA

CONTROLLER ERROR BYTE (T&D)

DEFAULT FILE CONTROL BLOCK
DEFAULT DMA BUFFER ADDRESS

PBOFLG

P3000-HSI

(See 2.3.4)

(TurboDOS)
(TurboDOS)
;Power Break Down Flag

several
diagnostlis,

8409

v
o
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2.2.4.2.2

0000-0002H
0004H
0005-0007H
0008H
0D0039H
000AH
000B-000CH
000DH

000E-O0O0FH
0010-0011H
0012-0013H
0014-0015H
0016-0017H
0018-0013H
001A-0018BH
001C-0010H
001E-001FH
0020-0021HY.
0022-0023H
0024-0025H
0026-0027H
0028-0029H
002A-002BH
002C-0020H
002E-002FH

000E-OQO0O0FH
0010-0011H
0012-0013H
0014-0015H
0016-0017H
0018-0019H
001A-0018BH
001C-001DH
001E-001FH
0020-0021H
0022-0023H
0024-0025H
0026-0027H
0028-0029H
002A-0028H
002C-002DH

002E-002FH

0040-0048H
0049-004AH
0048

004C
004D-004EH
0050-0052H
0059H
005AH
005BH
005C-00FFH
FFFEH

8409

System Area (Rel.3)

JMP WARMSTRT

DEFAULT USER/ODRIVE NUMBER

JMP TurboDOS (C-Functions)

COPY OF OUTPUT PORT 20H

COPY OF SASI CONTROL PORT 2

;Test & Diagnostic Indicator

;Address of T&D area within SP-driver
IPL/Power-off flags (See 2.4.1.2)

TDIND
TDADDR
IPLFLG

INTERRUPT VECTOR TABLE PMU 80-1

i Timer

;Power failure Line
;Reserved

;Master Slave Control
;Terminal OFf
+SASI-Port(SCSI Bus)
yRESERVED

;RESERVED

1Flexible Disc Controller
;SI0O-Channel B transmit-buffer-empty

CTCIV
PFLIV
RESIV
MSCIV
TOF1IV
SASIV

FDCIV

SIBTIV
SIBEIV
SIBRIV
SIBSIV
SIATIV
SIAEIV
STARIV
SIASIV

.
v

external-status
received-character
special-condition

;1SI0-Channel A transmit-buffer-empty

external-status
received-character
speclial-condition

INTERRUPT VECTOR TABLE PMU 80-3

; Timer

;Flexible Disc Controller
;Reserved

;Reserved

;SASI-port (SCSI Bus)
;:Terminal OFf

;iMaster Slave Control
+FIFO Port

RTCIVW
FLDIV3

SASIV3
TOFIV3
MSCIV3
FIFOIV
PFLIV3
SIBTIV
SIBELV
SIBRIV
sIBslv
SIATIV
SIAEIV
SIARIV
SIASIV

H
.
’

.
’

;Power Failure Line

:SCC-Channel B transmit-buffer-empty
external-status
received-character
speclial-condition

;SCC-Channel A transmit-buffer-empty

.
v
.
’

external-status
received-character
special-condition

MASTER-SLAVE COMMUNICATION AREA (See 2.3.4)

RSTADR
CIRCUT

;Restore Address after Power Break Down

CIRCULT empty indicator

LAMP FIELD T&D
ADDRESS T&D AREA (See section 2.4.5)
JMP TurboDOS (T-Functions)

CONCHA
MSGINT

iCopy of TurboDOS CONsole Assignment CHannel
:MeSsaGe INTerface byte (See 2.3.4.2)

CONTROLLER ERROR BYTE INSIDE TEST (See 2.4.5)
DEFAULT FCB / DMA Address (TurboDOS)

PBDFLG

;Power Break Down Flag

P3000-HSI



2.3 Input/Output System PMU 80 / PMU 80-1

This section give: the programmang i1nformation tor the #MU-80 on HSI[ -
level. As much 4as possible the default settings for the TurhudDCS
system are given.

2.3.1 Real Time Clock

The Processor Board includes 4 prouyrammable Z80-CTC device.
Channel 3 of this CTC 1s used tu ygenerate on RTC Lnterrupt.

Before loading the timer, the 1nterrupt vector of the CTC has to be
programmed. This 1s done by sending the next byte to channel 0 of the
CTC:

Port 04H | 7 | 6| S | &« | 3] 21 1] 0] ourpur
| | | | 1 | | |
0 1] 0 0 1 1 1 G Detault OEH
l | | l l | | |
fo | | | | | | -- vector word
| | | | K= K- === not used
I---I---1---1--1 ----- -------- 1nterrupt vector

BLt 1 and 2 of the vector word are supplied by the CTC, and filled
with the channel number. The detault interrupt vector poilints to
address 000E-000FH for the RYC 1nterrupt.

TQ program the CTC the next two bytes must be send to Port 07H:

Channel control word:

Port 07TH | 7 | 6 | 5 | & | 3] 2] 1] 0] OUTPUT

|
1 Default O0BFH
|
1

-- control word
---- software reset

[ time constant follows
R R automatic trigyger

[ e trigger edge ¢+
—-=--=-- +---- .. .-o--. prescaler value = 256
R eI TR timer mode
G s csems meimo-eo-s cee-----=- Interrupt enable

O ——— . ) —

»

Time Constant Word:

Port 07TH | 7 | 6 | s | &« ) 321110 QUTPUT

1 1 ! 1 0 0 0 0 default O0FOH for 60HZz

Frequency= 3.68b4 MHz /blnary value x prescaler(256)

2-12 P3000-HS1 8409
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2.3.2 Serial Interfaces
The PMU-80 provides two serial interfaces:

Channel A, a full V24-1interfacc
Channel B, a short distance 1nterface

These 1interfaces are controlled via a dual-channel Z80-SI0 and
control ports: input port 20H and output port 20H.

two

For asynchronous communication also the Z80-CTC 1s used to provide

the baud rate clocks for both channels.
The bit assignment of these ports 1s given 1in section 2.3.2.3

The next procedure must be wused to perform a serial
transmission:

- Program the 280-CTC for the required speed

- Program the 280-SI0 mode of operation

- Program Output Port 20H to set the required V24 signals
- Check Input Port 20H for correct return signals

- Program tﬁq Z80-SI0 command (write and/or read)

- Walit for interrupts from Z80-SIO

The interrupt routine should check the SIO status and react on
with either send or receive data actions.

A SIO Write or Read Register cannot be accessed directly.
Before any write or read action to the SIO Internal registers,
particular register has to be selected.

data

this

the

This is done by sending the address of the register to be selected to

the Command Register.

The next ports are assigned to the Z80-SIO:

PORT 00 H DATA REGISTER CHANNEL A
PORT 01 H DATA REGISTER CHANNEL B
PORT 02 H COMMAND REGISTER CHANNEL A
PORT 03 H COMMAND REGISTER CHANNEL 8

8409 P3000-HSI



2.3.2.1 Programming the Baud Rate
W en the PMU-80 1s strapped for internal clocks, channel 0 and 1 of
the CTC deliver the required clocks for channel A and B respectively.

The next two bytes must be send to the required CTC Channel:

Channel Control Word:

Port ] 716} 5] 4] 321} 1] 0] QUTPUT
04H{Ch.A)  mmmmmm o e e e e o
05H(ch.B) |

|
1 1 Default 7FH
I
I

-- control word
——————— software reset
----------- time constant follows
--------------- automatic trigger
------------------- trigger edge +

----------------------- prescaler value=256 ™
N T T counter mode ”
B T e e interrupt disable
Time Constant Word:
Port 7161 5| &« 31 21}11] 0| OuTPUT
04H(Ch.A) ~—------mmmme e e e e m e e e oo
0SH(ch.8) | | | | | | | |
| | I I I I I !
V---V---V---VY---V---V---V---V--- Blnary Value
The frequency of the Baud Rate Clock must be calculated as follows:
f=921.6 KHz : binary value for channel 8
. =N
f=460.8 KHz : binary value for channel A L
Some Binary Values for standard Baud Rates:
Speed port 04(ch.A) port 05(ch.B)
19.200 kKB -------- 03H
9.600 .. 03H 06H
4.800 - 06H OCH
2.400 OCH : 18H
1.200 18H 30H
NOTE: The frequencies delivered in these examples are 16x the actual
Baud Rate, because for asynchronous communications the 280-SI0 1is
normally programmed for a 16 x clock.
If this clock 1s used in synchronous applications as clock to modem
(CT113), the programming values should be multiplied by 16.
\‘;

2-14 P3000-HSI 8409
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2.3.2.2 CHANNEL A INTERFACE CONTROL

The next interface signals are used at channel A, the list explains
via which port the signals can be accessed.

PIN CCITT NAME 1/0 PORT BIT DESCRIPTION
bt 101 GND ===
b7 102v L mme=--
b2 103 v TMD OUT 00H 0-7 ODATA OUT
b3 104 RCD IN 00H 0-7 DATA IN
bé 105\ RTS OUT WRS 1 REQUEST TO SEND
b5 106 v CTS IN RRO 5 CLEAR TO SEND
b6 107 V DSR IN 20H 1 DATA SET READY
al 108.2 Vv DTR OUT_WR5 7 DATA TERMINAL READY
b8 109 0CD IN RRO 3 CARRIER DETECTED
ato 111 DRS  -=----- HIGH
at1t 113 TSET(M)  ------- INT.CLOCK TO MODEM(x16!)
a2 114 TSET Strap SYNCHR.TXCLOCK FROM MODEM
ak 115 | RSET Strap SYNCHR.RXCLOCK FROM MODEM
ag 125 Q‘ RIN IN RRO 4 CALLING INDICATOR
a8 140 REML OUT 20H 6 REMOTE LOOP SETTING
as5 141 LOCL OUT 20H 5 LOCAL LOOP SETTING
at2 142 TIN ~IN 20H 6 TEST INDICATOR
IN 20H 3 RPON (CT109/CT125)

NOTE: CT109 and CT125 can be strapped to supply Remote Power ON
(RPON) .
CT109 or CT125 can be read at port 20H, bit 3.

2.3.2.3 Channel B Interface Control

Channel B has limited control features . It is designed as Short
Distance Interface, for direct connection of peripherals.

The next interface signals are used at channel B, the list explains
via which port the signals can be accessed.

PIN CCITT NAME I/0 PORT BIT DESCRIPTION

b1 101 GND = ------

b7 102 Lt =

b3 104 RCD OUT 01H 0-7 DATA 0OUT

b2 103 TMOD IN O01H 0-7 DATA IN

b5 106 - CTS OUT WRS 1 CLEAR TO SEND (= SIO-DTR)
b6 107 " OSR IN RRO 5 LOOPED FROM DSR(= SIO-CTS)
at 108.2 DTR IN 20H 5 DATA TERMINAL READY(RPON)

NOTE: CT108.2 can be strapped to give Remote Power ON (RPON).
RPON condition can be read at port 20H, bit 5.

8409 P3000-HSI 2-15



2.3.2.4 Internal Registers SIO

The Z80-SI0 <contains a number of Write and Read registers. A
particular register 1s accessad Ln two steps:

First the register number to be accessed 1s written into the SI0 -
Command Register (WRO)- , then the i1nformation to or from the
reglister can be read or written.

WRITE REGISTER 0 - COMMAND REGISTER

Port 716 | s e 3] 21 1]o0] OUTPUT
02H(Ch.A) —-- - s s e e e e e
03H(ch.B) | | | | I o
0 0 0 1 1 0 0 0 Default 18H
| I | | | | I I
| | | | | Next Byte Pointer
| | | | | 0 0 0 - register 0
| | | | 0 0 1 - reglster 1
| | | | | 0 1 0 - register 2
| | | | | 0 1 1 - register 3
| | | | | 1 0 0 - register &
| | | | | 1 0 1 - register 5
| | command code )
| | 0 0 0 - null code
| | 0 0 1 - send abort(SoOLC)
| | 0 1 0 - reset ext.status interrupts
| | 0 1 1 - channel reset
| | 1 ] 0 - enable 1nt. on next Rx char.
| ] 1 0 1 - reset Tx 1nt. pending
| | 1 1 0 - error reset
| | 1 1 1 - return from 1int.(CH.A only)
reset code
0 0 - null code
0 1 - reset Rx CRC checker
1 0 - reset Tx CRC generator
1 1 - reset Tx underrun/ EOM latch

WRITE REGISTER 1 INTERRUPT CONTROL

1

port 716} s | &1 3] 2] 1] 0] OuUTPUT

02H(Ch.A) - o e s m e e e
03H(ch.B) | | | | | I I |
0. O i} 1 0 0 0 0 Default 10H
- | | | | l | I
| | | | | | | 1 -- ext.interrupt enable
| | | | | | 1 --eoe- Tx iLnterrupt enable
| | | | | 1 —mmmmeee o status affects vector
| | | 0 0 -- Rx 1nt disable
| | | 0 1 -- Rx 1nt on first character
| | | 1 0 -- 1nt on all Rx char.(PE to IV)
} : : 1 I -- 1nt on all Rx char.{(no PE to IV)
| | 1 - wait/ready on Rx/Tx
| 1 ----- wait-n/ready function
1 ——mmmmm -~ wait/ready enable

2-16 P3000-HSI 8409
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WRITE REGISTER 2 - INTERRUPT VECTOR (CHANNEL B ONLY)

Port 03H | 7 | 6 ) 5| &« | 3| 21]1]o] OUTPUT

0 0 1 0 1 1 0 0 Default 2CH

Binary Value = Interrupt Vector

If write register 1, bit 2 is set the interrupt vector is modified as
follows, to offer the interrupt vectors as stated in section 2.2.4.2

Bit 3 Channel A=0 B8=1
Bit 2 Direction T=0 R=1
Bit 1 Comm/Data D=0 C=1

WRITE REGISTER 3 - RECEIVER CONTROL

Port L7161 s | 41321 1]o0] OUTPUT
02H(CN.A) =Hzm=mmmmemmme oo
03H(ch.B) | | | | | I | |
1 1 0 0 ] 0 0 1 Default OC1H
[
| | | | | | | 1 -- Receive Enable
| I | | | | 1 ---e=- Sync Char. Load Inhibit
| | | | | LI Address Search Mode(SOLC)
| | | I B et Rx CRC Enable
| | | L T Enter Hunt Phase
| | 1 mmemmmmmmmmeee e Auto Enables
0 0 -- Rx 5-bits/character
0 1 -- Rx 7-bits/character
1 0 -- Rx 6-bits/character
1 1 -- Rx 8-bits/character

WRITE REGISTER 4 - RECEIVE/TRANSMIT CONTROL

Port 71615 &)1 3] 2] 1] 0] OUTPUT
02H(CR.A) === mm e e
03H(ch.8)

I N I I D R

0 1 0 0 0 1 0 0 Default 44H

[ N N R I

| | | | | | | 1 -- Parity Enable
|~ | | | | 1 ------ Parity Even/0dd-N
1 | | | 0 0 - Synchronous Mode

| | | | 0 1 - t stopbit/char

| | | | 1 0 - 1.5 stopbit/char

| | | | 1 1 - 2 stopbits/char

| | 0 0 - 8 bit sync character

| | 0 1 - 16 bit sync character

| | 1 0 - SDLC Mode

| | 1 1 - External Sync

0 0 - x 1 Clock

0 1 - x 16 Clock

1 0 - x 32 Clock

1 1 - x 64 Clock
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2.3.2.4% Internal Registers SI0O continued

JRITE REGISTER 5 - TRANSMITTER CONTROL

port 71615 | 4| 3211} 0] QUTPUT
02H(Ch.A) ~===----m-- T
03H(ch.B) | | | | | | | |
1 1 1 0 1 0 1 0 Default OEAH
I I I I I | I I
| | | | | | | 1 -- Tx CRC Enable
B R A RTS
| | | | | 1 -=-------- SDLC-n/CRC16 Polynom.
I | | | 1 -« ----------- Tx Enable
| | | R R Send Break
| 0 0 - Tx 5 bits/charactar
| 0 1 - Tx 7 bits/charactar
| 1 0 - Tx 6 bits/charactar
| 1 1 - Tx 8 bits/charactar
I
1 - DTR
.
WRITE REGISTER 6 - TRANSMIT SYNC CHARACTER
port 716 15| &« ]3] 2] 1] 0| OUTPUT
02H(CN.A) == == =m oo e o omoooeee oo
03H(ch.B) | | | | | | 1

Contains SYNC Character Code (Synchr. Mode)
or SDLC Address Field (SDLC Mode)

WRITE REGISTER 7 - RECEIVE SYNC CHARACTER

port | 716 ] 5|« | 3] 21 1] 0] ourpur
02H(Ch.A) — - oo oo e e
03H(ch.B) I I I I | I I I

Contains SYNC Character Code (Svnchr. Mode)
or SOLC Address Field (SDLC Mode)

2-18 P3000-HS1
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READ REGISTER 0 - STATUS

—
N e mmcmmmmcmmmmm—m— =
port 7161 sl &1 321 1]o0] INPUT
02H(ch.,A) ==----=--cccmmm e e m e e e e - - -
03H(ch.B) | | | | | | | |
| | | | | | I 1 -- Rx Char. Available
| I | | | | 1 = Int Pending (Ch.A only)
| | | | | L Tx Buffer Empty
| | | | 1 —mmmmmm e - DCD
| | | L Sync/Hunt(Ch.A:CT125)
| | L e e L L L CTS (Ch.B:CT108.2)
| L e T T L Tx Underrun/EOM
1 m---mmmmmmm e e m e - Break/Abort
READ REGISTER 1 - RECEIVE STATUS
D port dr sl s &3] 2]1 0] INPUT
o 02H(Ch.A) S rmmmmmmm e e el

03H(ch.B)
| | 1 -- All Sent (Tx Empty)

0 0 bits left in last I-word

3
4
5
6
7
8
9
0

O -t OO -
O = - OO

10 bits left in last I-word

-- Parity Error
IR Rx Overrun Error
fommeeeae-- CRC/Framing Error
R e L End Of Frame(SDLC)

~~
<
READ REGISTER 2 - INTERRUPT VECTOR (CHANNEL B ONLY)

Contains (modified) Interrupt Vector
from WR2.

-
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2.3.2.5 Control Port Overview

OUTPUT PORT 20H

Port 20H 716} s | & | 3 211 | 0 | QUTPUT
| I I I I I I | ,
| | | | | | | 1 -- Power fallure int 1nhibit
| | | | I I 1 o-=---- Power Off
| | | | 0 0 ---=--==-= Local RAM, TEST ROM
| | | | 0 [ Local RAM, ROM Ext.(IPL)
| | | | 1 0 -~-=-===-- Local RAM
| | | | 1 L SystemRAM
| | | T ommmmmm e e e Terminal Otf Int.Disable
T B R Local Loop (Ch.A:CT141)
| 0 ----rmmmmm e Remote Loop (Ch.A:CT140)
1 m-m-mmmmmmmmm s e e e oo Test Led Off
—‘\'
INPUT PORT 20H 7
Port 20H 716 ) s | &) 3| 2] 1] 0] INPUT
| I I | I | I I
| | | | | | | 1 -- Power Failure
| | | | | | 1 ------ No IPL Requested
| | | | | I R Memory Not Maintainted
| | | | [ R R Power On From CH.A(109,125)
| | | L ety Master
| | L i e Power On from CH.B(108.2)
| L e Test Indicator(CH.A,CT142)
P R e i L OSR CH.A(CT107)
QUTPUT PORT 24H - MMU PORT
Port 244 | 7 | 6 | 5| &« | 3] 2] 1] 0] ouTpuT -
I | [ | I | | |
| | | | P---P---P---P--- Page Number
S---8---S---8------mm e Slave Number
OUTPUT PORT 28H (CP3) - RESET M/S-COMMAND INTERRUPT
Any output to this port resets the Master/Slave Command interrupt.
This interrupt can be set by the Master via the MSC- port
(42H-5EH, bit 2).
AN
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2.3.3

Only the Master Processor has access to the operator panel.
The operator panel 1s connected to the SESCO board,

Operator Panel Control

Master via the EMM-bus.

OPERATOR PANEL OUTPUT PORT (via SESCO)

Port 88H

8409

| 6151 41321110 OUTPUT

| N R B N
SEE SECTION 3 DISC CONTROL

- Privileged Mode (operator switch)

P3000-HSI

1 Off
2 Off
3 Off
b OFff
Used

accessable by the

2-21



2.3.4 Master/Slave Control

The communicatlion between master and slave boards 1s mainly executed
via a polling mechanism of the Network Draivers, because the unly way
of communication between master and slaves 1s via the system memory
mapping of the master.

2.3.4.1 Master/Slave Control Ports

Apart from the polling procedure, the master has access to the slaves
via an I/0- port located at every sliave.

This port 1s written to by the master, and cannot be accessed by the
slave.

The port address depends on the slave number:

Port 42 Slave

i
L4 Slave 2
46 Slave 3
48 Slave 4
etc. till:

Port SE  Slave 15

MASTER/SLAVE CONTROL PORT

Port 42- 7165 )& ] 31 2] 1] 0] QUTPUT
SEH  —m--mmmemmoe- e L E T, -
| | | l I | I |
X X X X X | | 0 Reset Slave
| 0 ----- IPL-request Slave
1 - me-- Interrupt Slave

B1t 0 gives a hardware reset of the slave, this port excluded.

Bit 1 1s read by the slave at Port 20H (bit 1), wused to force the
slave for a new IPL.

Bit 2 forces an MSC-interrupt at the slave, used to indicate a
completed transfer.

2-22 P3000-HSI 8409

v,



(J‘

)

O

N

2.3.4.2

The

0040H

Bit

004 1H

Bit

0042H

Bit

0043H

0044/45H

0046H

0047/48H

005AH

Bit

8409

Master/Slave Communication Area

next bytes in the System area of the RAM are
between Master and Slave:

O = N W+ o~

O = N W +r oo~

o - DD W

MSCMD MASTER-SLAVE COMMAND BYTE

terminal-off handling active

< Rel.2.t:recelive-ready

¢ Rel.2.1:send-ready
intermediate-boot-code-available
interrupt-acknowledge-request
batch-processor, IPL-requested

SMSTA SLAVE-MASTER STATUS

slave-terminal-on
slave-terminal-off

¢ Rel.2.1:slave-receive-request
< Rel.2.1:slave-send-request
slave-IPL-request

IPL-ready
slave-interrupt-acknowledge

SLPRES SLAVE PRESENT BYTE
Slave present

DC-data-transmitted

SMSGLN SLAVE MESSAGE LENGTH

;set
;set
;set

;set
;set
;set

;set
iset
iset
;set
;set
;1set

used to communicate

by
by
by

by
by
by

by
by
by
by
by
by

janswer

iset

iset

SMSGAD SLAVE MESSAGE BUFFER ADDRESS

SMSOID SLAVE MESSAGE DESTINATION ADORESS

TABADR ADDRESS OF CIRCUIT TABLE

MSGINT MESSAGE INTERFACE (FROM REL.2.

Slave-receive-request
Slave-send-request
Receive-ready
Send-ready

P3000-HSI

;set
;set
i set
;set

by

by

1)

by
by
by
by

slave
master
master

master
master
master

slave
slave
slave
slave
slave
slave
to MSCMD /1

slave

DC-node

slave

"slave

master
master



2.4 SYSTEM PROCEDURES

2.4.1 Power On Procedure

2.4.1.1 Procedure Steps

The Power-on procedure Jnvolves Lthe next step-:

Inside Test

Load OSLOAD.COM

OSLOAD.COM loads OSMASTER.SYS (including INTBOT.COM)

Slave 1s loaded with INTBOT.COM
Slave 1s downloaded with OSSLAVEX.S5YS

M & W N -

Power on of the System 1s done itter the first workstation 1s
switched on (hardware switch-on of PSU).

After power-on all prucessors are mapped to RUM-page FFH (Test) and
start their Inside Test.
The Inside Test 1s not executed 1f memory wdas maintained ( Input port
20H, bit-2=0) AND save handling at PBD was completed (PBDFLG=0ABH).

0]
At the end of Inside Test the next interfac2 conditions are fulfilled
before the IPL Program 1s started a: address 1000H 1n Mode 1:

- Qutput port 20H = 95H (test led off, terminal off 1nterrupt
disabled, MMU enabled, Power-falilure interrupt disabled)

- Interrupt register 0

- Interrupt Mode = 2

- Interrupts disabled

- RAM address 0042H = 00OH 1n case of defective PMU

- RAM address 00&4CH copy of output port 88H (Test leds)

Within the Master the I[PL-program 1s started directly, within the
slaves after a delay ot & seconds to get terminal-on line (108.2)
stable. " If memory was not malntalnted the next Boot Program 1s
executed:

The IPL-program of the Master searches for a file OSLOAD.COM in the
directory of the DOisksy (first Flexible, then Fixed and then Fixed
Disk Extension).

OSLOAD.COM 1s luaded into RAM starting at address 2000H, after which
a short program (at 6000H) swltches the mapplng to Mode 2, moves
OSLOAD.COM to 100H, and gives control to OSLOAD.

I[f memory was maintained and save handling at PBD had been completed,
all processors. restart at the position before power-otf, and a
possible Disk [/0 1s repeated.

In normal circumstances OSLOAD.COM then loads OSMASTER.SYS 1in the
master, and wvia INTBOT the Slave Operating System OSSLAVEX.SYS 15
loaded 1in the connected Slaves.

For a Single User System |, the master 1s directly started after the
master system 1.e. OSSINGLE.SYS 1s loaded.

In this case the system 1s switched off when the workstation is off
for more than & seconds.

If during this delay the workstation 1s switched-on again the program
wlll be resumed.

2-24 P30U0-HS 8409
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OSLOAD.COM
OSLOAD.COM
INTBOT.COM
INTBOT.COM
OSLOAD.COM
OSLOAD.COM
OSLOAD.COM
OSLOAD.COM

V’

oS

R ]
‘.,../

2.4.1.2 IPL Flag

After IPL is completed the next information 1s located at address
000DH in RAM (IPLFLG):

BIT 1 :TERMINAL ON FLAG, wused by Master to indicate a terminal
switch-on during power-off handling.

BIT 2 ;NETWORK ACTIVE FLAG, used by Master to indicate an active
Batch Processor during power-off handling.

BIT 3 ;OUTPUT ACTIVE FLAG, set by SP-driver,checked at power-off.

BIT & ;RESERVED

BIT 5 ;PMU-186 FLAG, local PMU is PMU-186

BIT 6 :FIFO FLAG, Master is PMU 80-3 and FIFO- interrupt handling

is possible.

BIT 7 ;PMU 80-3 FLAG, local PMU is PMU 80-3.
4

2.4.2 Normal processing

This section describes the functional operation of the TurboDOS

Master/Slave Network drivers to explain the communication between
master and slave processors.

The EMM-bus offers no interrupt feature from slave to master.

For this reason, the master processor has to poll the slave at
regular moments. A number of bytes in RAM are used to communicate
between the processors.

A slave indicates a send or receive request in the SMSTA-byte. After
the master has transferred the message it sets the corresponding
ready flag in the MSCMD-byte and interrupts the slave. The slave then
checks the ready flags and proceeds with the corresponding
processing.

When after IPL an active slave has made no request for more than 2
seconds it is interrupted by the master processor and asked for an
acknowledgement. If the slave does not react on this within 4 seconds
it is assumed to have crashed ,and will be reset by the master.

After being loaded/restarted the master sets for each Batch processor
a flag in the .corresponding memory (MSCMD, bit 0=1).

It then polls all present slaves and checks the flags of the SMSTA-
byte and MSGINT-byte whether a slave requires any action.

When a workstation is switched-on (Input port 20H, bit-5 or-3=1) the
slave informs the master of this event (SMSTA, bit-7=1). Additonally
the IPL-requested flag (SMSTA,bit 3=1) is set.

These flags are also set for a Batch processor (MSCMD, bit-0=1).
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2.4.3 Power-0ff Procedure

When a Slave gets a terminal-off i1nterrupt, a 4 seconds delay 1s
activated.

If after this delay the terminal 1s on again, the program 1in the
slave 1s resumed.

Otherwise the slave i1nforms the master and walts for a new terminal-
on.

Detecting the terminal-off flag, the master cancels the slave from
its 1list of active slaves. When all the slaves are 1lnactive the
master finishes all remaining print-jobs and all other activities in
the master and within the Batch processors.

The Extension Cabinets are switched off and the System cabinet 1s
switched off.

2.4.4 Power Break Down / Restart Procedure

If the Battery Back Up option 1i1s installed in the system, and set
active via the Battery-On Switch , the memory of the system 1is
malintalned.

At PBD Interrupt the system saves all CPU registers and sets the PBD-
Completed byte (FFFE) to OABH.

At Power Restart the CPU Registers are restored and program restarts
from the point where 1t was 1nterrupted.

A pending Fixed Disc Access at the moment of PBD is restarted.
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2.4.5 Test and Diagnostic Interface

The status of the inside test 1s stored at RAM address 004C-005AH.
From Rel.3 onwards this area 1s copied by the driver initialization
routines to high memory. The start-address of this area (T&D) 1is
found at location 004D-004EH (T&D AREA).

T&00 LAMP FIELD

T&D1-T&D3 DEFECTIVE UNIT

T&D4 UNIT/SUBUNIT

T&DS LENGTH OF STATUS AREA (02-08)

T&D6-T&DE STATUS AREA

004CH/ 7165 &« 3121 1] 0]
T&DO0 2 m-mmmmmmm e e e e e e
([ N R N
1 1 1 1 1 1 1 1 -- No Error
1 1 1 1 0 0 0 0 -- PMU Defect
P 1 1 1 0 1 0 0 -- Sesco Defect
01 1 1 1 (1] 0 1 0 -- Int. Fixco Defect
1 1 1 1 0 1 1 0 -- Int. Fixed Drive Defect
1 1 1 1 0 0 0 1 -- Int. Flexible Defect '
1 1 1 1 0 1 0 1 -- No Int. Flexible Ready
1 1 1 1 0 0 1 1 -- Ext. 8" Flexible Defect

This is a copy of the info send to Output port 88H (LED).
Also the Drivers may use location 004CH.

004DH/ 7161 5] &3] 2]1]0]

T&D1 mmmememeeececcccccsecccccccnaaaa-
I D D
Lt & & I 1 -- slave 7
| | | | | | 1 ------ Slave 6
| | | | | L Slave §
| | | | 1 ==emccmcecaaas Slave &
| | | 1 mmmmmmece e Slave 3
| | [ L L L LT TP Slave 2
| L e e L L L L L T P Slave 1
L e Master

004EH/ 718615« 321} o0]

T&D2 W e ee

| | | | | |
| | 0---0---0---0--- Not Used
| ] ~cmcmcmmmcmmccaaa- Slave 11
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2.4.5

004FH/
T&D3

0050H
T&D4

UNIT:

The value af this tetrad depends on the contents of address 004CH.

Value

TYPE:

Test and Diagnostic Interface continued

7] 6 1 5 |

l | l

| l l

l | !

S e

| 1

‘, ____________

[ 7181 5|

l l |
\ /
Unit

i

unit

Master

Slave 1-11
Sesco

Fixco

Fixed Drive
Flexible Orive

The meaning of the value

0- -0---0---0 -~ Not Used
------ Flexible Draive

------------------ Fixed Drive

~=-=-=---- F1XxCO
--------------------- Sesco

of thils tetrad depends on Address 004CH.

Value Type(PMU) Typel(Sesco) Type(Fixco)

0 No Error No Error == ==--

1 Instr.test Qutput Time out Qutput Time out

2 MMU Input Time Out Input Time Out o~
3 RAM Address Not allowed R/W Controller Diagn e
4 RAM Cell Int. not recogn. e

5 ROM Test No Int. at RDY change  ------

6 Timer Test Abnorm. Termin Seek/Recal -

7 SIO Test No Step Pulses from FOC  ------

8 M/S Comm. No Read Started by FDC - -----

9 Interr. test FDC Error after 2 retries ------

Value Type{Fixed Drive) Type(Flexible Drive)

1 Not Ready after 60 Sec. No Seek/Recalibrate

2 Drive Diagnostic error No data from drive
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Some meanings of the status area from address 0052H/ T&D6:

\‘g ROM Test:
RAM Adr:
RAM Cell:
Timer:
SIO:

o M/S Comm:
Interr.:

.A

\

\

ey

e’

8409

0052
0053
0054
0055

0054
0052
0053
0054
0055
0052

0052

0852

0052
0053
005¢

MSB of expected hash total
LSB of expected hash total
MSB of actual hash total
LSB of actual hash total

Defective Address Line +1

MSB of Defective address
LSB of defective address
Expected value

Actual value

Bit 0-3: Channel 0-3

Bit 1= Status error after init, ch.8
Bit 2= Error in Interrupt handling
Bit 3= Transmit Error

Bit 4= Status error after transmit

1= Slave gets no IPL request
2= No interrupt in Slave

LS8 of interrupt vector

MSB of interrupt address
LSB of i1nterrupt address

P3000-HSI



2.4.6 Interface to Power Supply

The interface to the PSU and BBU provide for the following functions:

- Master reset of all lougic.
- Power Failure indication to support Power Break Down/Restart.

- Remote Power On.
- Controlled Power Off.
- Surveillance of BBU status during power off.

The following signals are used to realize these functions:
- RSLN (ReSet Line Not)

Resets all logic at Power Off and Power On switching.

- PWFN (PoWer Failure Not)

Indicates that the mains voltage has become below its minimum value
and causes an interrupt to a power fallure save routine.

- RPON (Remo<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>