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® £ ö £? a c ~ This document specifies the hardware 
Memory Unit (PMU-80) to be used e.g.

« = J ~ 
« □ E ®

of the 8 bit Processor 
within P3500 system.

The design shall be based on a Z80-A mi coprocessor

The PMU-80 shall 
operating system 
"master" as well 
facilities:

be able fo 
"TurboDOS" 
as "slave"

fulfill all functions required by the 
*), e.g. it shall be able to act as 
and shall provide the following

an 8 bit wide local bus 
operations

usable for autonomous internal

an 8 bit wide EMM-bus compatible interface

an 64KB dual port RAM

an 4KB (8KB) (P)ROM

o

o

o

o

o one serial interface to provide the connection of a V.24 Data 
Terminal Equipment (DTE) (R/6/) 

o one serial interface to provide the connection of a V.24 
Data Circuit-Terminating Equipment (DCE) (R/6/)

o * E 
c ® E 
O—O 
c m

TurboDOS is a trademark of Software 2000 Inc

E
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2 Applicable Documents

2 2 » E
R/0/ System Specification P3500

• = *
R/l/ HPF Vol. 2108

EMM-System Bus Specification, ch. 10 EPS

R/2/ DSS Vol. 8, Standard 4
Short Distance Interface, ch. 10 EPS

R/3/ HPF Vol. 2138
PSU-WS 120, ch. 10 EPS

R/4/ HPF Vol. 2125
Flexible Disk Controller 5"/8" (FLEXCO) ch. 10 EPS

s

R/5/ ZILOG 1981 Data Book

R/6/ CCITT Yellow Book, Vol. VIII Fascicle VIII.1

f E H £

Q Q

E

C Q ~ 
Fi«

* (D

1— © eoIS
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3

3.1

3.1.1

Fi gu re

Requi renents

External Interfaces

General

3.1-1 shows the external interfaces of PMU-80

3.1-1

External Interfaces

only i f
Network

PMU-80 acts as MASTER

only i f PMU-80 acts as SLAVE

Prep, by: M. Ginsberg 
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□

3.1.2 Interface Hardware - Software

§ - ° £? = c S 3.1.2.1 General

Figure 3.1.2-1 illustrates all functional modules represented at
the Hardware-Software Interface

o Ma in Processor Unit

o o Z80-A CPU plus typical support components

o o Memory Mapping Unit

o Local Memory
ti E - ® 
° = E E 
* ® o 2

— 2 ® 4KB (8K8) (P)ROMo o

o o 64KB dyn. RAM

System Support Functions

Interrupt Control

Baud Rate Generation, Real Time Clock

Input/Output Control Ports

Serial Interface Control

O» * E 
c ® E 
© — © E© «- 

> «

Master-Slave Control Port

I

= E N c

o

o

o

o

o

o

o

o

o

ns ~

Cttn
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Figure 3.1.2.1-1

Main modules represented at the 
Hardware-Software Interface

2 E

s M ° 
“ u □ 
® □ E « 
2° £ o

Network□ c

if PMU-80 acts as KASTER

if PHU-80 acts as SLAVE
o ' E
S “ 5 
0^0
F > <n
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3.1.2.2 Main Processing Unit
? s ° s? o c S

The Main Processing Unit, based on a Z80-A CPU will be 
responsible for the execution of arithmetic, logical and I/O
instructions as specified by the program, stored in the local
memory, as well as

o generating the required control 
peripheral controllers situated 
via the system bus for memory -

o

5

d •= o servicing the interrupt request

signals to the memory or 
on board or on separate cards 
or I/O-access.

coming from interrupt system

0 granting system bus control respectively local bus control to 
any DMA device, wishing to use the system bus respectively 
the local bus.

0 extending of the 64KB address space of the Z80-A CPU to 1MB 
using a memory mapping mechanism (see ch. 3.1.2).

o resolving of System hang up if bus time out occurs

Uh 

2 O * E 
U C ® E 
© o — ©

E ° "5? mF»«

cj XL
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The processor instruction set is defined by the Z30-A CPU
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3.1.2.2.1 Processor Instruction Set

For description of the instruction set as well as all other 
relevant informations see /R5/.
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3.1.2.2.2 Main Processing Unit Addressing Capabilty

The Z80-A CPU is able to address

The
use

up to

up to

64KB memory (logical address space)

256 B^input/output registers

memory addressing capability will be extendable up to 1MB by 
of a memory mapping unit (see ch. 3.1.2.2.3).

It should be noticed that the whole I/O address space is split up 
into parts which are reserved for certain purposes and are 
protected against unauthorized accesses:

local I/O area

only accessable by local CPU

system I/O area

only accessable by a PMU-80 which acts as master. It contains 
the I/O areas of the "common resources".

o

o

o

o
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F

F

'igure 3.1.2.

’MU-80 I/O a<

address

2.2-1

idress space

assignment accessable by

OOH - 03H Z80-A SIO

local local CPU
_ (master or 

slave)

04H - 07H Z80-A CTC

08H - 1FH

20H - 23H

reserved

1oc. I/O cont.ports

24H mem.mapp.port

28H
30H-3FH

master-siave 
interrupt 
reserved

40H-41H master control 
port **)

syst.
I/O area

master PMU

42H - 5FH
master- slave 

control ports

60H - 6FH DMA contr.reg. *)

70H - 7FH reserved

•80H - 82H SASI-port *)

88H - 8Afl operator panel *)

90H - 9FH reserved

AOH - AEH flex.disk contr.*)

BOH - FFH reserved

*) accessed via EMM-Bus
**) allows a master to access its own control porit
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Memory Mapping Unit L

The Z80-A offers an addressing capability of 64KB.
PMU-80, 
module,

So, its
4KB and

if it accesses to its own IPL-ROM or if it 
needs more than 64KB address space.

own logical address space is split up into

But the 
acts as master

16 pages of
one of these (either page 0 (after master reset) or page

1 according to the table below) can be mapped into a 1MB physical 
address space.

Dependent on two control port bits EXMAC = external memory access
and MAPEN memory mapping enable the address extension can be
restricted to local memory or can be related to system memory 
according to the table below.

no possibility

EXMAC MAPEN access to via log address space

0 0 local memory, IPL ROM O-OFFFH (page 0)
0 1 local memory extension 1000H-1FFFH (page 1)
1 0 local memory

(phys. = log. address)
1 1 1 1| system memory*) |1OOOH-1FFFH (page 1)

to access ownIt should be mentioned that there is 
local memory via this state.

The initial state of EXMAC and MAPEN after reset is zero.

For physical memory map see ch. 3.1.2.2.3.3
co * E 
c ® E 
® = © 
ES« 

* o ^F^fter master reset automatically the highest 4KB 

physical address space will be accessed.___

page of local
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3.1.2.2.3.1 Memory Mapping Port

The Memory Mapping Port, which contains the most significant 
address bits of the physical address is located on address 24H 
and is loadable only.
It's bit assignment is shown below.

MSB DATA-Lines LSB
07 DO

Bit 1 6 5
1

4 1
1

1
3 1

1

1
2 |

i
1 |

i
1 °

1
1
1i । i i i i i i

ADDR.Line 19 18 17 16 15 14 13 12

Figure 3.1.2.2.3.-1
Bit Assignment of the memory mapping port
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3.1..2.2.4 Memory Mapping Example

( space
**) 1jhysical adt 

system or 1
iress.space 
local )

0 0 - OFFF 4K8—j 0 4K8
1 1000 - 1FFF 4K8_ 1
2 2
3 3
4
5 Local Memory
6 ROM, EXMAC=O
7 MAPEN=X
8

H-1929 1
10 1*193
11
12 1^254
13 J=52 5 5

14
64

15 1 65
System Memory

11 EXMAC=1
*) after master reset auto­ MAPEN=1

• matically the highest 
4KB page of local

1
physical address space f*252
will be accessed *253

alternatively
(see page 10.3.1?

*254

'8)
^255 : £C x 9ft*

-t- /ng
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3.1.2.2.3.2 Memory Mapping Unit Blockdiagram

co ADR 0-19

£

h co

The MMU Port is an 8 bit wide output control port. The decoder
circuit DEC detects a memory access to logical address space 
either O-OFFFH (Mapen = 0, EXMAC = 0) or 1000H-1FFFH (Mapen = 1 
EXMAC = X) and disables/enables the buffer respectively the 
MMU-Port dependent of the status of MAPEN and EXMAC.

co

co

§!; 
s o c 
05 > E 
c ° E 
0—0 p o — o > CO

V)
E

Q CO
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3.1.2.2.3

a) local

FFOOOH

FEOOOH

FOOOOH

10000H

00000

•3 Physical Memory Map

memory

FFFFFH
4K8 ROM

FEFFFH

EXMAC = 0
MAPEN = X 

1

OFFFFH

EXMAC = 1
MAPEN = 0

4K8 ROM

64KB ROM

—x S"

64KB RAM

-
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3.1.2.2

b) sys'

F0000

E0000

10000

0000

The sysl 
segment*

The locc 
segment 
schemati

The nodi

. 3.3 Physical Memory F

tern memory

64KB Segment 15

64KB Segment 1

64KB Segment 0

tern memory address spac« 
with a size of 64 KB

il 64KB RAM area of evei 
of the system memory a< 

ic above.

lie number will be deter

4ap (cont'ed)

FFFFF Slave module 15

EFFFF Slave module 14

1FFFF Slave module 1

OFFFF

J of 1MB will be devided into 16 
each.

’y module is assigned to a certain 
idress space according to the 

'mined via the backpanel plug.

h• bin s oerg 
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3.1.2.3

The local

8 KB
64 KB

Local Memory

memory consists of

(P)ROM and 
dynamical RAM

The ROM-part is assigned to memory

Read accesses to even page numbers 
FEOOO-FEFFFH, read accesses to odd

address FEOOOH till FFFFFH

deliver the contents of 
page numbers deliver the

contents of FFOOOH-FFFFFH.
A write into memory address space FOOOOH-FFFFFH has no meaning.

Start address of bootstrap program is FFOOOH

The

The 
and

RAM-part is located from address 0 till OFFFFH

RAM will be powered up when the system has been switched off 
a battery back up unit and a battery or the mains are

available

The input control port signal 
indicates whether the memory 
the last system off state.

See also 3.1.2.2.3.3 a) local

Prep. byM• Ginsberg
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3.1.2.4 System Support Functions

System support functions in this meaning are

o Interrupt System

o Baud Rate Generator and Real Time Clock

o Input Output Control Ports

3.1.2.4.1 Interrupt System

The PMU-80 shall be able to handle a number of maskable
asynchronous interrupts, created by 
controllers external.

The non maskable interrupt input of 
used.

I/O modules or peripheral

the Z80-A CPU will not be

Every interrupt is assigned by type code that identifies it to
the CPU. The type code is used by the CPU to point to a location 
in a memory based interrupt vector table containing the address 
of the interrupt routine.

The interrupt system shall be able to use all the interrupt 
control functions offered 
controllers as Z80-A CTC, 
control module to provide 
interrupt lines.

by the ZILOG-type peripheral
Z80-A SIO and shall have an interrupt 
handling of 8 additional single ended

Prep. byM. Ginsberg 
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For detailed description of the interrupt facilities of Z80-A 
CTC, Z80-A SIO see app. Al, A2, A3 and ch. 3.1.2.5.

The interrupt control module shall have a priority encoder to 
encode the 8 single ended interrupt lines NIR 0-7 and shall be 
able to deliver the interrupt type code on the local bus, when 
the Z30-A performs an interrupt acknowledge cycle.

The interrupt lines have to be of level triggered nature.

© Interrupt line NIR 
"Terminal off Line

Only a master type
NIR
are

NIR

NIR

NIR

3 can be disabled by 
Interrupt disable".

control port 2 bit

4 - MIR 
able to

7. But 
react

of PM'J-80 is able to 
both, master- as well 

on interrupt lines NIR

react on interrupt 
as slave-types of 
0 - NIR 3.

1 i n e s
PMU-30

NIR

NIR

7 are

3 are

is assigned

identical with EMM-Bus lines NIR 4 - NIR

reserved for local interrupt sources.

to Terminal off line

4

4

0

3

7

2NIR is assigned to Command interrupt from master.

NIRO is assigned to Power Failure Interrupt and can be disabled 
by control port 2, bit 0 "Power Failure Interrupt Inhibit".

The interrupt priority scheme is shown in table 3.1.2.4.1-1.
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Table 3.1.2.4.1-1

PMU-80 Interrupt Lines

Interrupt Vector.Nr. Source P r i o r i ty

Real Time Clock *) Channel 3, Z80-A CTC highest

SIO-Interrupts *) Z80-A SIO/2
acc. to ini ti ali z.
of Z80-A SIO/2

NIR 0 10 Power Failure Line
1 12 reserved
2 14 Master/Slave Control Port
3 16 Power off

4 18 SASI-Port
5 1A reserved

6 1C reserved
NIR 7 IE Flexible Disk Control lowest

*) depends on initializing of CTC respectively SIO.
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Fig. 3.1.2.4.1-1

PMU-80 Interrupt System

NIR 7 6 5 4 3 2 1 0

NM1 
NIORQ
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3.1.2.4.2 Baud Rate Clock Generation and Real Time Clock

• S o£? a = 5 Baud Rate Clock Generation and Real Time Clock shall be performed 
by a Z80-A CTC.

Its internal regi sters are assigned to the following addresses:

Channel 0: 04H
1: 05H
2: 06H
3: 07H

of 921,6

or
bo

ha
lto

n.
 

lu
ng

 an
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rit
te

, 
m

, Is
t o

hn
e s

eh
r 

no
rs

 ni
ch

t g
es

t<

Channel 0 
i nterface

functions as 
(if internal

Baud 
baud

Rate 
ra te

Clock 
cl ock

Generator of 
is requ i red),

the V.24

* 2 o 2

— S ®
2 *7 © o

° > ®

« § £ O 

® O CS 3

Channel 1 functions
V.24 interface.

as Baud Rate Cl ock Genera tor of the Auxi1i ary

— E a
© o p
° ©J
C > c

Q © ©
> co CD

Channel 2 is reserved, and

Channel 3 functions as Real T i rne cl ock Generator.

of all channels a frequencyAt the Clock/Trigger I'nputs 
KHz wi11 be appli ed.

E N c

o ' E 
c ® E 
o — © 
p © F > 05

5 £Q CO
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After master reset the following initialization should be done:

Channel 0 address 04H

Normally not used (see chapter 3.1.4.3.2).

But if used, it should be noticed, that its output frequency will 
be devided bi' two, to produce a signal element timing with a 50% 
duty cylce.

Channel 1 address 05H

1. Channel Control Word:
--------------------------------------------------- MSB LSB

____________ a__________ _
commands: Bit 7 6 5 4 3 2 1 0

o Interrupt disable

o counter mode selected

o trigger on ri si no edge 
of CLK/TRG

o time constant follows

o software reset

o control word identification

1
0

1

1
X

L

Kj

L

"r ■" -
X

I

L

1L
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2. Time Constant Wo

19,200 KB: 0
9,600 KB: 0
4,800 KB: 0
2,400 KB: 1
1,200 KB: 3

To calculate the 
following formul

f = 921.6 K
BRC

Channel 2

not used

Channel 3

1. Interrupt Vector

The interrupt ve< 
its bits D 3 -D 7. 1

rd: address 05H

3H
6H
CH
8H
OH

frequency of the Baud Rate Clock the 
a ciust be applied:

Hz: time constant word

address 06H

Word: address 04H

MSB LSB
D7 DO

I I
| INTER. MR. x x 0|

:tor word contains the interrupt number on 
10 has to be zero 01, 02 are don't care.
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£

Channel 3 cont’ed

2. Channel Control Word:

commands if active:

interrupt enable

timer mode selected

prescaler value 256

TR6 edge selection

I?
automatic timer trigger

time constant follows

Software reset

control word

address 07H

Bi t

Time Constant Word: address 07H

To
be

calculate the frequency 
a p p 1 i e d:

of RTC the following formula must

3.6864 MHz: presc fact : time const, word

&

S □ E «

3

f

RTC

E
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3.1.2.4.3 Input/Output Control Ports

Control port 1

Address: 20H, Input Port

s

states if active

Data Set Ready (107) (V.24 Interf.)

Test Indicator (V.24 Interf.)

Bit

1) "Remote Power On" (108.2)(aux.V24 Interf.) 1
Data terminal Ready (108.2 ) (aux.V24 interf.)

2) Master Identification 1

E £
3) "Remote Power On" (109 or 125)(V.24 Interface)

5

4) Memory not maintained

5) No IPL requested

6) Power Failure Not

1

1

1

1

This bits reflect status lines of the V.24 interface

Quo

1)
2)
3)
4)
5)
6)

Indicates
Indicates
Indicates

the "Remote Power On" condition 
that the PMU-80 acts as master, 
the "Remote Power On" condition

Memory was not powered up during the last

of aux. V.24 Interf

of V.24 Interface 
system off time.

Master/Slave Control Port Bit
Reflects the state of Power Failure Line (for test purpose 
only).
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Control Port 2

® S ö ££ m c 5 Address: 20H, Output Port, loadable only
cleared after master reset (zero)

5 □ E «

= © c t 
< Ct a * Bit 7 6 4 3 25 1 0

Commands if active:

Test LED off 1

a

1) Remote loop on (V.24 Interf.)i

1) Local loop on (V.24 Interf.)-T

1

1

1
d

Terminal off line interrupt disable14 1

2)

2)

System Memory access enable 4

o

1

Memory mapping unit enabled 1

3) Power off 1

£ £ Power failure interrupt inhibit o 1

Control bits of the V.24 Interface

2) Combination of the two bits determines 
memory access:

the several modes of

Bit 3 Bit 2 access to

0
0
1
1

3) Should or

0
1
0
1

11y be used

local memory, IPL ROM
local memory, extension
local memory, (phys. = log. address) 
system memory

by master modules.

E
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Control Port 3

Address: 28H virtual output port,
accessable by an output command only, 
contents: don't care

Control port 3 must be used to clear a master/slave command 
i n terrup t.

It is a virtual port, i.e. an output command into address 28H 
causes a reset signal on the master/slave command interrupt flip 
flop.

Accessing of this port should be done typically within a 
master/slave command interrupt service routine.
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o
The PMU-80 shall provide two 
V.24/V.28 according to R/6/. 
controlled by the Dual USART

external interfaces from 
These two interfaces will 
Z80A-SI0/2.

type of 
be

co Channel A shall support the V. 24-interface (DTE) and
shall support auxiliary V.24-interface (DCE).

channel B

Interface A shall be able 
following V.24 circuits.

to act as "DTE" and to handle the

w

o

corresponding bit of SIO's 
control/status register

V.24 circuit

a 
x;
o —’
— —

101
102

—

a 

mH 103 —
t O _ 
Q E -c 
c o| 104 —
a — c 
ct 52 
c - o 105 RTS
= E E
— o 2 ~ LL C 
2 5 o

106 CTS
® o U
o O 3 107 (see note 1) DSR (bit of control
CT 5
E c o» 

o i 
~ ~ o

108.2 (see note 2) DTR
< fl
*5 o 2

109 (see 3.1.4.2.1, RPON) DCD
o Ö o 
> cx>C 111 —

113 —
114 -
115 -

cO T5
125 (see 3.1.4.2.1, RPON) SYNC/HUNT

1 ji 140 -
c o Or: — o 
a — o

CT 141 ) bits of control
E 0
o c■o o 142 ) port 1 (2 )
o TJ I?-O c 2
o o a
E N E

port 2)

1)Notes: On-condition 
panel of the

is indicated via a LED on the 
STOMO.ct < 

2 £ CT 
> $

E 
c ® E 
0—0 
E > « 
o * ®

operator

Q GO

2) Circuit can be set to off-condition by the 
via a switch (see 3.1.3.2).

operator
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Interface B shall act as 
following subset of V.24

"DCE" and shall be able to handle the 
ci rcui ts

o

e
Q

s

V.24 circuit corresponds to 
control/status

SIO's
regi ster

101
102
103
104
105 (see note)
108.2 (see 3.1.4.2.1,
106

RPON) CTS
DTR

107

Note: Circuit 107 will
Circuit 105 will

be the 
not be

looped circuit 
interpreted.

108.2.

This selection of circuits was made in order to implement
a simple aux. V.24-interface and to have the possibility 
to control the SDI as given with (R/2/).
In both cases the same 1:1 connection cable may be used.

Data Exchange shall be interrupt driven using the interrupt 
facilities of Z80-A SIO/2.

The internal registers shall be represented at the HSI as a set
as listed below:

A
B

TJ O 0*0« 
TJ C SO C «

Address Register
E n c 
_ CO %O ~ OOH data register ch.
c °' c

CT ° 5
= E 1

01H data register ch.
— U- CT 
> SI fof 02H command reg. ch. A
n । E 5 o > S O 0 o?H command reg. ch. B

CO
E
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The handling of the internal register set is described in A3.

After system reset both channels have to be initialized (see A3).

Standard Initialization values are as follows

o Auxiliary V.24-Interface (OCE) t.b.s.
o V.24-1nterface (DTE) t.b.s.
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CHAPTER: 10 Element Performance Specification 24203
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SECTION: 3 Requi rements Distribution
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3.1.2.6 Master-Slave Control Port

The PMU-80 shall be equipped with a master-slave control port, 
which allows a master type of PMU to set up special control lines 
to a certain slave.

It is directly connected to the system bus. So, there is no need
for the master to get control of the 
wants to load a certain master-slave

slave's local bus, if it 
control port.

The 
40
42
44

5E
The

1)

2)

3)

ports are located from 
- master
- slave 1

slave 2
till

slave 15
bit assignment is as follows:

c. f .e

handshaking interrupt

IPL requested

Selective master reset

Bit

After power on the port is cleared to zero, but it won't be
influenced by is own selective reset signal.
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0

Notes:

* §

1) This bit must be set and immediately reset by the master 
module, to indicate, that the slaves command register or

2 «

c

2)

3)

message buffer has been loaded, 
slave module.
(see also ch. 3.1.2.4.3, control

This bit is available on control 
to request an IPL.

This bit resets all the logic of

It causes an interrupt

port 3)

port 1 and causes the

the PMU, excluded the

to the

slave

master

E 
® o 2 
~ Lu C 
Sc®.

slave control port and must be active for a time of at 
30 micro seconds.

least

E

a

co ■ - 0_ F cn
.E o

cn

> tn
* o
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3.1.3 Interface Hardware - User

3.1.3.1 Inside Test Indication

To indicate the state of the inside test, there is a Test LED 
available (see ch. 3.1.2.4.3, 3.3.8).

3.1.3.2 Hardware Straps

The hardware straps are located on the PCB according to figure 
3.1.3-1.

Fig. 3.1.3-1

PMU 80 Hardware Straps

plug A

plug B

OFF

ON

'lll
llll

llll
ll l

llll
llll

llll
 

C
o 

S3 -P
* CD 

LO
I .

v E
Z3

 E
p

M
 M 

s:
 sz 

ro
 co 

:::
 

o 2 -o “Q
 3 

£0
 s 

c
co

 oo 
:::

 
o

C
L

• 
m

pl ug 1
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£ j

Q 5 W 
~ TJ O 3.1.3.2 Hardware Straps Cont'd

£ 
P I S 

.£
® 2 ö 5 
g ® w E 
2 SC S— Q — 
z o c 
hy

The assignment is as follows:

Wl: Selection of Bus Clock Source
2 □ E « 
p c o § default: not mounted

< CE C3 £

W2,W3: Tx, Rx - clock selection of V.I’4 interface
default: internal clock selected according to fig. 3.1.3- 1

C W4: Remote F’ower On via 108.2 of aux. V.2!4 i n ter face

e.
 

sc
hr

ift
lic

h 
□ 

St
el

lte
t. defaul t: mounted on slaves, not mounted on masters

ch
al

tc
n.

 
j a

n D
rif

t 
st

 oh
ne

 
s n

ic
ht

 g

W5,W6,W7,W8: Offer interruption possiblity (>f the
e e *. • 
S = E = _ 2 c 2

following lines: NM1., NRFSH, NBACK, NHALT.
x: x 7:
- S °2 0 ®

0 -E iu
This feature wi 11 be used for service test

£ 0 ~ ££ 5 -o
C r r-r

purposes.
S C CT

C 05 c: 'j 
H WG *0 O C

default: mounted

= Q Ü S 
< > oO W9: Remote f’ower On via circuit 1215 of V..24 interface

default: not mounted

W10: Remote' F’ower On via circuit 109 of V.,24 interface

jn
 

de
rd

en
, 

ijk
e lo
of

d default: not mounted

1 § 2 § 
0 X -r C 
f ?5° 
£ = « .2 SI: Will be used to switch off circuit 108.2 of V.24
0 O V- C 0 "O 0 ,n > 0 -0 «"□ C 2 interface

Al
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3.1.3.3
©

£ The bus connector should contain four special logic lines 

SLL0-SLL3 to define a certain device number to every PMU. This 
provides determination of device number dependent on the 
backpanel slot the PCB has been mounted.

For P3500 the following assignment exist:

SLLO SLL1 SLL2 SLL3
© H H

H
H
H

H
H

master 
slave

2202
= s * a

H
L

H
H

H
H

L
L

slave 
si ave

2
3

co

cc slave 15

co

Q GO
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power failure indication to support power break down handling
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4

3 » «

® 2 ©
3.1.4.2 Interface to Power Supply and Battery Back Up Unit

. £ ä a

© o ®i ®

2 5 « E
© « ” o
“ ©

z o o 2?
£ c «3

The logical 
functions:

i n te rface to PSU/3BU shall provide the fol 1owing

»£ 

S □ E ■ 
o o o § 

■= a > =
o master reset for all logic circuits

o

o software controlled power off (planned power off)

o remote power on

S

o surveillance of BBU status during power off

These functions will be realized by the following signals:

o RS LN reset line not

PWFN power failure not

RPON remote power on 
(planned power off)

BARE battery was off/automatic restart enable.

O * E 
c ® E 
® o 
E® — > o
© ® 
> c o
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3.1.4.2.1 Signal Definitions

RSLN services as reset signal for all logic circuits to avoid 
misoperating during switch on and switch off.

PWFN indicates a power failure, i.e. the main voltage has come 
below its minimum value and causes the system to start special 
save routines.

RPON is used to switch on the system remotely via
a) serial interface A circuit 125 (ring indicator) in case of a 

swi tched line. . u
b) serial interface A circuit 109 (data carrier defect) in case 

of a fixed line.
c) serial interface B circuit 108.2 (data terminal ready) if the 

directly connected terminal is not a printer only.

The wanted function is strapped via jumpers (see 3.1.3.2).

A high level RPON switches on the PSU. A low level RPON, caused 
by an output port control bit, switches off the system.

BARE reflects the status of the battery back up unit during 
system off state. Its status will be updated only when RSLN 
changes from active to inactive state and is available as input 
signal on the input control port.

Figure 3.1.4.-1 gives a rough information about the timing 
requirements.

i

‘ For all detailed informations see R/4/.
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Figure 3.1.4.2-1

Power

NAIMS

+ 5V

PWFK

on/off Sequencing (planned on/off)

Mmintt /ere/

niin hole time as long as +
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3.1.4.3 Serial Interfaces

3.1.4.3.1 Auxiliary V.24-Interface (DCE)

The following circuits are provided at plug 8. 
101
102
103
104

öS
5 £äv>

*) 108.2
106
107

V.24-Interface (DTE)3.1.4.3.2

The following circuits are provided at plug A:

101 *)
102 
103 
104 
105 
106 
107 
108.2 
109

*) di 
by ng

111
113
114
115
125
140
141
142

connected to shield and housing 
of puc-systeia
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3.1.5 Elect

3.1.5.1 EMM E

The PMU 80 is

Bus Signal

:rical Interface

lus Interface

connected to tt

Type

LI

ie following bus 11

Fan in

Ines:

Fan out

NADR0-NADR19

NDAT0-NDAT7
NIOWC, NIORC 
NMWC, NMRC 
NXACK

NBPRI

NBPRO

NBUSY

NBCLK

NCBRQ
NIR4, NIR5
NIR6, NIR7

PWFN, RSLN

BARE

RPON
SLLO, SLL3
SLL1

SLL2

Transceiver 
Tri state 
Transceiver 
Tri state 
Transceiver 
Tri state
T ransmi tter 
Open collector

Recei ver 
Tran smi tter 
Totem-Pole 
Transmitter 
Open collector 
T ransmi tter 
Totem-Pole 
T ranscei ver 
Open col lector 
Receiver

Receiver

Receiver 
Transmi tter 
Open col lector 
Recei ver 
Receiver

Receiver

H: 0,045 mA
L: - 0, 65 mA
H: 0, 02 mA
L: - 0, 4 mA
H: 0,045 mA
L: - 0, 65 mA

- 0, 25 mA max

H: 0, 02 mA
L: - 0, 4 mA

- 0, 25 mA
- 0, 02 mA
- 0,6 mA

- 0, 25 mA
H: 0, 02 mA
L: - 0, 4 ma
H: 0, 02 mA
L: - 0, 04 mA
H: 0, 02 mA
L: - 0, 02 mA

- 0, 25 mA
H: - 0, 02 mA
L: - 0, 4 mA
H: - 0, 4 mA
L: - 3,0 mA

15 mA 
- 24 mA

15 mA 
- 24 mA

15 mA 
- 24 mA 
- 24 mA

H: 0,4 mA
L: 8 mA

- 24 mA

- 20 mA

- 24 mA

- 24 mA
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3 
C n

3.1.5.1 EMM Bus Interface Cont'd

Power Supply Lines

+ 5V
0 V
+ 12V
- 12V
+ 5VM

3.1.5.2 Auxiliary V.24 Interface

All circuits shall be according to V.28 (R/6/).

3.1.5.3 V.24 Interface

All circuits shall be according to V.28 (R/6/).

p ■_by: M. Ginsberg A631012 (10.3.1/37.1)5 FMV 1012

Supersedes doc. no.

SOF.

Date 821109

Page 10.3.1/37.1

Property of:
Philips Data Systems • Unternehmensbereich der Philips Kommunikations Industrie AG • 5900 Siegen 31



PH
IL

IP
S FM V0L.

CHAPTER:
SECTION:
SUBSECT:

1012

10
3

1

PHU 80

Element Performance Specification
Requi rements
External Inter face

Document number

SOF 22092
Distribution
Confidential

□
- £
? » s

-o o 
a ° q

3.1.6 Mechanical Interfaces
aS —
g § & 

’ . S a a 
® o ® h°s 
S = «E

3.1.6.1 P C B Dimensions

A / W
’ All
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The logic shall be situated on a standard Double Euro PCS.

3.1.6.2 Connectors

o x: O *J = o 
- s

The PMU-80-PCB contains three connectors which are 
the PCS according to the scheme below:

situated on

ie
n.
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plug A

plug 13

—
25

2 5

pin,

pin.

comp, side

BERG

PMU-80

BERG

96 pin, EURO
1 1

>u
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n.
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de

n,
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3.1.6.22.1 Pin

b

Assi gnmc

a

?nts

b a

1 1

2 A103 A114 2 B103 T5)

3 A104 3 B104

4 Al 05 A115 4 B105*)

5 A106 A141 5 B106 IS

6 A107 6 B107^
I

7 A102 A108.2 7 B102 1,B108.2

8 A109 A140 8

9 A125 9

10 Alli 10

11 A113 11

12 A142 12

13 Dummy 13 Dummy

Pl ug A Pl ug B

(V. 24-i nterface ’ (Aux. V.24- interface)

* See Chapter 3.1 ?.5.

Prep. • Ginsberg WS11012I:io.3.:1)41 FMV 1012

Supersedes doc. no.

SOF.

Date 821109
Page 10.3.1/39

Property of:
Philips Data Systems • Unternehmensbereich der Philips Kommunikations Industrie AG • 5900 Siegen 31



a
■■nS

FM

CH
VOL:

APTER:
1012

10
PMU 80

neci fi cation

Document number

SOF 22094Elenent Performance Sj

E 
a

SECTION: 3 P.egui rements Distribution
SUBSECT: 1 Ex ternal Interface C o n f i d e n t i a 1

Ic
tly

 re
se

rv
ed

, 
n o

r Is
su

e t
o t

hi
rd

 pa
rti

es
 In 

at
ev

er
 Is

 no
t p

er
m

itt
ed

 w
ith

ou
t 

>r
lty

 fro
m

 th
e p

ro
pr

ie
to

rs
.

Pin As s i g nine nt (cont
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3
4
5
6
7
8
9
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12
13
14
15
16
17
13
19
20
21
22
23
24
25
26
27
28
29
30
31
32

+ 5V
0 V 
ov

SLLO 
NBUSY

NIR4 
NIR 6

OV 
NDATO 
NDAT3 
MDAT6

PWFH
OV 

NADRO 
MA0R3 
NA0R6 
NA0R9 
NADR12 
MAORIS 
MAORIS

MI OWC 
MI ORC 
NXACK 
NBPRI

+ 12 V 
-12V

+ 5V 
+ 5V

OV 
SLL1 
NBLCK

BARE 
RSLM

OV 
MDAT1 
N0AT4 
NDAT7

RPON
OV 

MAORI 
NADR4 
MAOR 7 
MAOR10 
NADR13 
MAORIS 
MAORI 9

+ 5VM
-5V

+ 5 V 
SLL3

OV 
SLL2 
NCBRQ 
NDACK1

MIR5 
NIR7

OV
NO AT 2 
ND AT 5

OV
MADR2 
MAOR 5 
MAORS 
MAORI1 
MAOR14
MAORI 7

NMWC 
NMRC 
NBPRO

+ 5VM
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3.2 Performance

3.2.1 General

The PMU-80 shall perform all the instructions according to the 
instruction set of the Z80 as mentioned above. It shall be able 
to act as master as well as slave which will be determined by 
special logic lines SLL0-SLL3. (see chapter 3.1.3.3).

Working as slave, only local bus operations are required. As 
master, PMU-80 shall be able to achieve system bus control and to 
access system I/O area as specified in chapter 3.1.2.2.2. As 
master, it shall also be able to communicate with slaves by 
accessing their local bus via a memory mapping mechanism as 
described in chapter 3.1.2.2.
Furthermore the PMU-80 shall provide, that a DMA control module 
connected on its system bus interface can access its local 
memory.
The wait state generator/time out logic shall resolve bus hang up 
situations.
All memory or I/O read/write transfers shall be performed 
according to the EMM-Bus specification (R/l/).
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3.2.2 Performance Characteristics

Processor frequency : 3.6864 MHZ
Local memory access (RAM or ROM) 

. op code fetch : 4 clock cycles (1 wait state)
. read/ : 3 clock cycles (no wait state)

write : 4 clock cylces (1 wait state)
I/O access : 4 clock cycles (1 wait state)
Interrupt acknowledge cycle : 5 clock cycles (2 wait states)

System memory accesses will be delayed for additional clock 
cycles due to bus arbitration sequences on the system bus and the 
slave's local bus.

Prep, by: M. Ginsberg A631012 (10.3.2/1.1)7 FMV 1012
Supersedes doc. no.

SOF. ____________
Date

Page

821220

10.3.2/1.1
Property of:
Philips Data Systems • Unternehmensbereich der Philips Kommunikations Industrie AG 5900 Siegen 31 J



Ul FM VOL: 10 PHU 33 Document number

SOF 22097CHAPTER: 10 Element Performance Speci fication

SECTION: 3 Requirements Distribution

SUBSECT: 9 Performance Confidential

3.2.3 Operab i1i tyV — —
~ n o

® 2 ö X? o c 5 3.2.3.1 R e a 1 i a b i 1 i ty

*
The PMU-80 shall have a failure rate better than 0.025 10-3 h -1
or a MTBF of 40.000 hours, respectively

3.2.3.2 Mai ntainabi1i ty

The mean time ro repair (MTTR) in the workshop with their tools 
should not exceed 30 minutes.

e £ ®
3.2.3.2.1 Maintenance and Repair Cycles

not applicable

3.2.3.2.2 Service and Access

On line Diagnostics

By means of the execution of a diagnostic program on the system
it should be possible to test the functions of the PMU-80

o * E 
c ® E 
© = o E© •- > a>

The PMU-80 tests its own functions with the 
program (inside Test) which is started with 
programmed selective master reset.

aid of a self-test
power-on or

©

8%
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Test and Diagnostics of P C B s

$ -2 o x:£ o c 6 To accomplish final production tests to check the correct 
functioning of PHU-80 and to diagnose errors on component 
it should be possible to apply testers like GenRadl976 or

1 evel
P488

o o ° §

B ?- £

2

For repair in the service workshop it must be possible to 
system.

use the

For that the design of the PHU-80 has to be done in such a way
that it fits in a pinbed-adaption-facility of the used testers as
well as in the system by using an extension adapter

3.2.3.3 Useful Life

The useful life time shall exceed 
years which ever occurs first.

15.000 power on hpurs or seven

3.2.3.4 Human Performance

Not applicable

3.2.3.5 Safety

O «
Not applicable

=5 E N £

E
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3.3 Design Constraints

S ~ O £ t.b.s

o 3.3.1 General

t.b.s

3.3.2 Software Design Constra.tM^

t.b.s

C3

3.3.3

3.3.4

Logical De sign Const r a j ht s

5
t.b.s

E1 ec t r i c a 1 De f i g n C o n s t rain, t s

O £ f g 

— © Q O 
*>00

DSS VOL 2 must be applied

3.3.5 Meeh a n i c a 1 DesignCons t r a i fit ä

DSS VOL 3 must be applied

3.3.6 Technological Design Constraints

The design shall be based on the Z30A Central örö£essing Unit.

3.3.7 Thermal Design Constraints
o * E 
c ® E 
0—0 
E 2 « DSS VOL 2 must be .applied

Il 
^71
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3.3.8 Test and Diagnostic Tools and Provisions

In order to start each application session from a defined 
situation the PH’J-80 will be provided for an Inside Test 
which will be started by:

f aei 1i ty

power on 

programmed selective master reset

At the beginning of the Inside Test Procedure a LED will be
switched on.
I n 
be

case of power-on or programmed selective master reset 
switched on by hardware.

it will

case of use the PMU-80 as master the peripheral Control Units
without any intelligence will be tested by the PMU-80, too. 
After performing the test the status of all slaves will be 
sampled and will be made available tpr a diagnostic program

In case of an error an indication will be given to the operator 
panel and the corresponding LEDs on th,e PCB(s) will not be 
switched off..

If the PHU-80 acts as slave the test status will he stored into 
its local memory and will be available for the master PMU-80.
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