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Revision History

B " 'f'=IReir_is}id_-ngl':'ljstﬁrj?.""

‘Hardware © |

dox- | XIEEDescription of Changes, Jindex = tssme

0100 Initial Issue 02

Titlepage updated a2
0110 Section 1.3 Table and Section 2.2.1 Table 02

amended, Section 3.5 Table corrected

This document contains information proprietary of PEP Modular Computers. It may not be
copied or transmitted by any means, disclosed to others or stored in any retrieval system or
media, without the prior written consent of PEP Modular Computers GmbH or one of its autho-

rized agents.

The information contained in this document is, to the best of our knowledge, entirely correct.
However, PEP Modular Computers cannot accept liability for any inaccuracies, or the conse-
quences thereof, nor for any liability arising frern the use or application of any circuit, product,
or example shown in this document.

PEP Maodular Computers reserve the right to change, modify, or improve this document or the
product described herein, as seen fit by PEP Modular Computers without further notice.

Trademarks

PEP Modufar Computers, the PEP logo and “CXM” are trade marks owned by PEP Modular
Computers GmbH, Kaufbeuren (Germany). In addition, this document may include names,
company logos and trademarks, which are registered trademarks and, therefore, proprietary
of their respective owners.

_
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L

For your safety

Your new PEP product was developed and tested carefully to provide all features necessary
to ensure the renown electrical safety requirements. It was also designed for a long fault-free
life. However, the life expectancy of your product can be drastically reduced by improper treat-
ment during unpacking and installation. Therefore, in the interests of your own safety and of
the correct operation of your new PEP product, you are requested o conform with the follow-
ing guidelines.

High Voltage Safety Instructions

High Voltage!

However, serious electrical shock hazards exist during all installa-
tion, repair and maintenance operations with this product. There-
fore, always unplug the power cable to avoid exposure to
hazardous volitage.

Before installing your new PEP product into a system always
ensure that your mains power is switched off. This applies also to
the installation of piggybacks.

Warning!

%_
/ All operations on this device must be carried out by sufficiently
skilled personnel only.

Special Handling and Unpacking Instructions

ESD Sensitive Device!

Electronic boards are sensitive to static electricity. Therefore, care
must be taken during all handling operations and inspections of
this product, in order to ensure product integrity at all times.

=" Do not handle this product out of its protective enclosure while it is not used for opera-
tional purposes, unless it is otherwise protected.

&-" Whenever possible, unpack or pack this product only at EOS/ESD safe work stations.
Where safe work stations are not guaranteed, it is important for the user to be eleciri-
cally discharged before touching the product with his/her hands or tools. This is most
easily done by touching a metal part of your system housing.

& It is particutarly important to observe standard anti-static precautions when changing
piggybacks, ROM devices, jumper settings etc. If the product contains batteries for RTC
or memory back-up, ensure that the board is not placed on conductive surfaces, includ-
ing anti-static plastics or sponges. They can cause short circuits and damage the batter-

ies or tracks on the board.

iD 02253, Rev. 0110 ® PEP Modular Computers GmbH Page 0-5
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General Instructions on Usage

&=" In order to maintain PEP's product warranty, this product must not be aliered or modified
in any way. Changes or modifications to the device, which are not explicitly approved by
PEP Modular Computers and described in this manual or received from PEP Technical
Support as a special handling instruction, will void your warranty.

&> This device should only be installed in or connected to systems that fuifill all necessary

technical and specific environmental requirements. This applies also to the operational
temperature range of the specific board version, which must not be exceeded. If batter-
ies are present, their temperature restrictions must be taken into account.

& In performing all necessary installation and application operations, please, follow only
the instructions supplied by the present manual.

& Keep all the criginal packaging material for future storage or warranty shipments. If it is
necessary to store or ship the board please re-pack it as nearly as possible in the man-
ner in which it was delivered.

&~ Special care is necessary when handling or unpacking the product. Please, consuit the
special handling and unpacking instruction on the following page of this manual.

Page 0-6 ® PEP Modular Computers GmbH ID 02253, Rev. 0110
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Two Years Warranty

PEP Modular Computers grants the original purchaser of PEF products & TWO YEARS LIMITED
HARDWARE WARRANTY as described in the following. However, no other warranties that may be
granted or implied by anyone on behalf of PEP are valid unless the consumer has the express
written consent of PEP Modular Computers.

PEP Moduiar Computers warrants their own products, excluding software, to be free from
manufacturing and material defects for a period of 24 consecutive months from the date of
purchase. This warranty is not transferable nor extendible to cover any other users or long-
term storage of the product. It does not cover products which have been maodified, altered or
repaired by any other party than PEP Modular Computers or their authorized agents. Further-
more, any product which has been, or is suspected of being damaged as a result of negli-
gence, improper use, incorrect handling, servicing or maintenance, or which has been
damaged as a result of excessive current/voitage or temperature, or which has had its serial
number(s), any other markings or parts thereof allered, defaced or removed will also be
excluded from this warranty.

if the customer’s eligibility for warranty has not been voided, in the event of any claim, he may
return the product at the earliest possible convenience to the original place of purchase,
together with a copy of the original document of purchase, a full description of the application
the product is used on and a description of the defect. Pack the product in such a way as to
ensure safe transportation {see our safety instructions).

PEP provides for repair or replacement of any part, assembly or sub-assembly at their own
discretion, or to refund the original cost of purchase, if appropriate. In the event of repair,
refunding or replacement of any part, the ownership of the removed or replaced parts reverts
to PEP Modular Computers, and the remaining part of the original guarantee, or any new
guarantee to cover the repaired or replaced items, will be transferred to cover the new or
repaired items. Any extensions fo the original guarantee are considered gestures of goodwill,
and will be defined in the “Repair Report” issued by PEP with the repaired or replaced item.

PEP Modular Computers will not accept liability for any further claims resulting directly or indi-
rectly from any warraniy claim, other than the above specified repair, replacement or refund-
ing. In pariicular, all claims for damage to any system or process in which the product was
employed, or any loss incurred as a result of the product net functioning at any given time, are
excluded. The extent of PEP Modular Computers liability to the customer shall not exceed the
original purchase price of the item for which the claim exists.

PEP Moduiar Computers issues no warranty or representation, either explicit or implicit, with
respect to its products’ reliability, fitness, quality, marketability or ability to fulfil any particular
application or purpose. As a result, the products are sold "as is,” and the responsibility to
ensure their suitability for any given task remains that of the purchaser. In no event will PEP
be liabte for direct, indirect or consequential damages resulting from the use of our hardware
or software preducts, or documentation, even if PEP were advised of the possibility of such
claims prior to the purchase of the product or during any period since the date of its purchase.

Please remember that no PEP Modular Computers employee, dealer or agent is authorized to
make any modification or addition to the above specified terms, either verbally or in any other
form, written or electronically transmitted, without the company’s consent.

|
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VMEM-S§2 User’s Manual Chapter 1 Introduction

1. INTRODUCTION

1.1 Product Overview

The VMEM-S2 is a static memory module with a capacity of up to 8MByte. The board has two memory banks, each
with 32-pin sockets for 32-pin DIL ICs. It supports the new generation of memory chips such as the IMBit (128K*8),
2MBit (256K*8) and 4MBit (512K*8). It can be configured with either of the following:

- static CMOS RAM {SRAM}
- ROM (EPROM, PRGM)

- FLASH memory

- mixed RAM/ROM

- mixed RAM/FLASH

- mixed ROM/FLASH

Data retention is provided for by an on-board battery backup (lithium cell) and battery switchover circuitry. Each
memory bank has separate battery backup selection, allowing the RAM to be buffered even in RAM/ROM

configurations.

The VMEM-S2 supports the Intel™ type of FLASH memories and compatible devices. The board offers the capacity of
programming and erasing FLASH memory, this being enabled and disabled by software with the status being displayed
by LED on the front panel. Additionally the program and erase mode can be permanently disabted via a front panel
switch.

1.2 Ordering Information

Name Description Order-Number

VMEM-52 Static memory module without memory chips, on-board Lithium battery 5020-000

VMEM-52 Same as above with 2MByte SRAM with 16{128K*3) 5020-102

VMEM-S2 Same as above with 3MByte SRAM with 16(512K*8) 5020-106

VMEM-S2 Same as above with 2ZMByte FLASH Eprom with 16(128K*8) 5020-202

VMEM-S2 Same as ahove with IMByte SRAM with & 128K*8 and 1MByte Flash Eprom 5020-411
with 8(128K*§)

March 15, 1993 © 1993 PEP Modular Computers Page 1-1
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1.3  Specifications

Storage capacity
Number of sockets

Devices supported

Access time

Address modifier

Battery backup {(RAM)

Power requirements

Temperature range

VMEbus interface

2MByte/4MByie/SMByle
16x32-pin sockets

ROM  128K*8/256K*8/512K*8
RAM  12BK*8/512K*8
FLASH 128K*B/256K*8/512K*2

selected by jumper, each memory bank separately
<= 100ns
<= 200ns

selected by jumper

supervisory prog/data (3E/3D)
supervisory/non-priv. prog/data (3E/3D/3A/39)

user defined 1 (1F-18)

user defined 2 (17-10)

{(supervisory/non-priv. short /O (2D, 25) FLASH mode)

jumper selectable via on-board Lithium cell or
VMEbus 5V STDBY line

wio mermory chips typ. 220mAS5V

0 to +70°C operating.
-55 1o +85°C storage

SLAVE (A24:D16)

Page 1-2
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1.4 Board Overview

Component side

ROM sockets ——

Switch Jumpers

Solder side

March 19, 1993 1993 PEP Modular Computers Page 1-3
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1.5 Features
- Large memory support
- On-board battery backup

- Flash memory support
- RAM or ROM or mixed RAM/ROM

1.6 Typical Applications

1.7 Glossary of Terms

RAM Random Access Memory

ROM Read Only Memory

EPROM Electrically Programmable Read Only Memoty (can be erased by Ultra Violet light)
FLASH memory a memory chip that is electronically programmable and erasable at chip or page level
EEPROM Flectrically Erasable Programmabie Read Only Memory

1.8 Related Publications

For more information please consult : VMEbus Specifications C.1
AMD™ AM28F210-150 datasheet
INTEL™ P28F(10-150 datasheet
CATALYST™ CAT28F010P-15 datasheet
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1.9 Block Diagram
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VMEM-S2 User’s Manual Chapter 2 Functional Description

2. FUNCTIONAL DESCRIPTION

Figure 2.0.0.1 Front FPanel

% LED

See section 2.1.1
RESET —

See Section 2.1.2

2.1 Front Panel Functions
2.1.1 LED
This displays the status of VPP, _

LEDON VPP cnabled or RAM write protection OFF
LED OFF VPP disabled or RAM write protection is ON, default after a RESET

March 19, 1993 ©1993 PEP Modular Computers Page 2-1
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2.1.2 RESET Front Panel Switch

This switch closes or opens the VPP path to the chips. The programming mode of the FLASH memories is either
enabled or disabled. The priority is higher than that of the software controlled register. The switch can serve as a general
overwrite protection for FLASH memories.

Switch UP
Switch DOWN

2.2 Memory Banks

VPP disabled
VPP enabled

The VMEM-S2 is divided into two memory banks.

Bank 1
Bank 2

1C32, 33, 34, 35, 40, 41, 42 and 43.
IC36, 37, 38, 39, 44, 45, 46 and 47.

These banks can be configured with either RAM or ROM as well as mixed RAM/ROM, building an address map with a
volume of either 2, 4 or 3MByte.

2.2.1 Non-Mixed Configurations

Bank 1 Chip size Bank 2 Chip size Memory velume
{see 3.7) (see 3.9)

RAM 128K*8 RAM 128K*8 2 MByte

RAM S12K*8 RAM 512K*8 8 MByte

EPROM 128K*8 EPROM 128K*8 2 MByte

EPROM 256K*8 EPROM 256K *8 4 MByte

EPROM 512K*8 EPROM 512K*3 8 MByte
FEPROM 128K*8 FEPROM 128K *8 2 MBvte

FEPROM 256K *8 FEPROM 256K *8 4 MByte

FEPROM 512ZK*8 FEPROM 512K*8 8 MBvte

2.2.2 Mixed Configurations

In mixed configurations the location of RAM or ROM is not fixed and can be freely exchanged.

Bank 1 Chip size Bank 2 Chip size Memory volume
{see 3.7) (see 3.9)

RAM 128K *8 EPROM 128K*8 2 MByte

RAM 128K *8 FEPROM 128K*§ 2 MByte

EPROM 128K*8 FEPROM 128K*8 2 MByte

RAM 512K*8 EPROM 512K*8 8 MBvte

RAM 512K*8 EPROM S512K*8 8 MByte

EPROM 512K*R8 FEPROM S12K*8 8 MByte

EPROM 256K*8 FEFROM 256K*8 4 MByte

Page 2-2
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2.3 Addressing Memory

After the address modifier code, base address and address range has been set by jumper {see Chapter 3), the VMEM-52
memory is contiguous starting with the corresponding VME address.

2.3.1 Base Address

The memory’s base address (see Section 3.6) depends on the VMEM-S2 address range:

2MByte memory  base address selected in 8 steps in 2MByte steps;
4MByte memory  base address aclected in 4 steps in 4MByte steps;
8MByte memory  buse address selected in 2 steps in SMByte steps.

In addition to the memory base address there is a second base address for the on-board FLASH programming circuiiry for
controlling the program/erase mode. The address occupies 256Bytes within the VMEbus short /O address range. Itcan
be selected by jumper in 4KByte stages. {See Sections 2.4 and 3.3)

2.3.2 Address Modifier

One of the four 16MByte windows where the VMEM-82 is located can be selected by jumper (sce Section 3.4},
The four windows are:

1. Supervisory program/data {3E/3D)

2. Supervisory/non-privileged program/data  {(3E/3D/3A/39)
3. User defined 1 {1F-18)

4. User defined 2 (17-10)

2.4 Special Purposes Registers (SPR)
The VMEM-52 has two special purpose registers with the following functions:

Switch FLASH programming voltage Vpp ON/OFF;

1.
2. Switch RAM write protection ON/OFF;
3. Jumper readback for automatic setting verification.

The registers’ base address can be selected in 4 steps by jumper, There arc four different ranges (4KByte blocks) for these
functions in the VME short I/Q address range {sec Section 3.3),

24.1 Vpp ON/OFF

The status of the Vpp_ON/OFF registers is displayed on the front pancl LED (see 2.1.1). Jumper B0 must be set.

Vpp_ON base + §1 write only access

byte only access

data any setting during write
switch-on time Vpp (12V) max. 20ms
Vpp_OFF base + §0 read/wrile access

byte/word access

data any setting during write
switch-off time Vpp (12V) max. 20ms
{jumper readback)

March 15, 1993 ©1993 PEP Modular Computers Page 2-3
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2.4.2 RAM Write Protection ON/OFF

The register has a double function when the VMEM-S2 is configured for RAM on both memory banks. The status of
the Vpp_ONVOFF registers /RAM write protection is displayed on the front panel LED (see 2.1.1}. Jumper BO must be

open. The RAM is default write protected after a RESET.

Vpp_ON register base + $1 write only

byte only

data any setting during write

switch-off RAM write protection, writing to the
RAM alters the RAM contents

Vpp_OFF register base + $0 read/write

bytefword

data any setting during write

switch-on RAM write protection, writing to the
RAM has no effect on RAM conlents

(jumper readback)

2.4.3 Reading Jumper Settings

Vital jumper settings can be read from the Vpp_OFF register irrespective if jumper BO is set or open.

Bt7 6 543210

I—— B0 VMEM-S2 address volume

B0O5 VMEM-s2 address volume

B12 chip access {ime bank 1

B15 chip access time bank 2

B14 memory type bank 2

B13 memory type bank 2

B11 memory type bank 1

B10 memory type bank 1

2.5 Access Times
The memory chips meet the JEDEC pinout specifications and have an access time of £200ns.

The VMEM-S2 has the facility for differing aceess times for the 2 memory banks. This optimises access times in mixed
conligurations. The times selected must be according to the chip suppliers’ specifications. Times that can be selected
are:

1. 100ns
2. 200ns _

2.6 Jumper Readback

As an aid to the vser, vital jumper settings can be read back. The settings, address volume, access times and chip types,
can be read from the Vpp_OFF Register, depending on jumper settings. The jurnpers effected are B3, B6, B1G, B11, B12,

B13, B14 and B15 (see Sections 2.4, 3.5 and 3.7 to 3.10).
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2.7 Software Write Protection for RAM

This feature can be selected by jumper. When selected, the RAM is write protected by default after a RESET. This can
be altered by software via a control bit {see Section 3.2)

2.8 Battery Backup

Data retention with static RAM is available using the on-board Lithium battery or the VME +5V STDBY* line. Each
memory bank can have separate data retention and, even in mixed RAM/ROM configurations, the RAM is buffered (sec

Sections 3.13 to 3.15).
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3. CONFIGURATION

The YMEM-82 has all of its wire jurnpers on the component side. There are 5 solder jumpers on the solder side of the
board that double the functions of identically numbered wire fumpers on the component side. These are jumpers B16,
B17, B18, B1S and B20. The solder jumpers are only to be used if their functions are to be permanently used, otherwise
use the wire jumpers.

Note

Users should keep a highly visible reminder if the jumpers B16, B17, B18, B19 and B20 have
been set by solder. Failure to do so ceuld cause damage if, at a later date, the identically numbered wire
jumpers are set to fulfill different functions.

Figure 3.0.0.1 Jumpers Component Side

B17 to BO

R B G B R e L g e

TR

saidenys
i s i
5 e 5

EE
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3.1 Default Jumper Settings

Below is listed the default jumper settings of the VMEM-S2, as supplied by order number.

Jumper 5020-000 5020-i02 5020-106 5020-202 5020-411
BO set set set set set
Bl set set set set set
B2 set set set set set
B3 set set set set set
B4 open open open open open
B3 set set open set set
B6 set set open set set
B7 set set set sat set
BS set set set set set
B9 sat set set set set

B10 set set set open set
Bll set set set open set
B12 set set set open set
B13 set set set open open
B14 set set set open open
E15 set set set open open
Bl6 1-3 1-3 1-2 1-3 1-3
Bl17 1-3 1-3 1-2 1-3 1-3
BI18 1-3 1-3 1-3 i-3 13
B19 1-3 1-3 1-3 1-3 1-3
B2D 1-2 1-2 1-2 1-2 1-2
3.2 Jumper Overview

Jumper Function See Section

BO RAM write protection 33

Bl Short I/O base address 3.4

B2 Short /O base address 3.4

B3 Address modzfier code 3.5

B4 Address modifier code 3.5

B3 VMEM-S2 address volume 3.6

BS VMEM-S2 address volume 3.6

B7 Standard VMEbus base address 3.7

B8 Standard VMEbus base address 3.7

BS Standard VMEDbus base address 3.7

BI10O Bank | memory type 3.8

Bll Bank | memory type 3.8

B12 Bank 1 access time 1.5

Bi3 Bank 2 memory type 3.10

Bi4 Bank 2 memory type 3.10

B3 Bank 2 access time 3.11

B16 Multiplexed pin 1 for bank 1 3.12

Bl17 Multiplexed pin 1 for bank 2 3.13

B13 Bank 1 battery backup 3.14

B19 Bank 2 battery backup 3.13

B20 Battery backup source 3.16

Page 3-2

©1993 PEP Modular Computers

March 19, 1993



VMEM-S2 User’s Manual

Chapter 3 Configuration

3.3 RAM Write Protection

BO RAM write protection
sel, disabled
Open enabled

3.4 Short I/0 Base Address

The short YO base address is selected by jumper.

B1 B2 Base address

set get Short IO base address + $0000 $
set open Short /O base address + $1000 '
open set Shorl /O base address + $2000

open open Short I/O base address + $3000

3.5 Address Modifier Code

B3 B4 AM cede in standard VME address space

set set Standard sapervisor program/data (3E, 3D

set open Standard supervisorfuser program/data (3E, 3D, 34, 39
open sef User defined 1 (18-1F}

open open User defined 2 (10-17)

July 27, 1998
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3.6 YMEM-S2 Address Volume

B5 Bé& YMEM-52 address volume
set set 2MByie
set open 4MByte
open set reserved
open open EMByie

3.7 Standard VMZEbus Base Address

The VMEbus address is selected by jumper.

B7 B3 BY Base address in standard YME address space
set set set VMEbus base address + $000000
set set open VYMEbus base address + $200000
set open set YMEbus base address + 3400000
set apen open YMEbus base address + $600000
open set set VYMEbus base address + $300000
Open set open VMEbus base address + SAC0000
open open set VMEbus base address + $CO0000
opeil oepn open VMEbus base address + SEQ0000

3.8 Bank 1 Memory Type

B10 B1ll Memory type
set set RAM

set open reserved

open set EFROM

OpEn open FLASH

3.9 Bank 1 Access Time

Bl2 Access time
set 100ns
open 200ns

3.10 Bank 2 Memory Type

B13 Bl4d Memory type

set set RAM
set open reserved
OpeEn set EPROM

open open FLASH

3.11 Bank 2 Access Time

B15 Access fime _
sat 100ns
open 200ns

Page 3-4 : ©1993 PEP Modular Computers March 15, 1993
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312

3.13

3.14

3.15

3.16

Note

the figure at the end of this chapter.

Jumpers B16 to B20 can either be set on the solder or component side of the board. If the
configuration available from these jumpers is to be permanent then the solder jumpers can be used,
Should this be done please make a highly visible note of the fact, as any later re-setting of the same

jumpers on the component side (wire jumpers} can cause damage to the board, The location of the wire
jumpers is displayed at the beginning of this chapter, the location of the solder jumpers is displayed in

Multiplexed Pin 1 for Bank 1

B16

Multiplexed pin 1

1-2

RAM with 512K*8 memory chip

1-3

any other configuration

Multiplexed Pin 1 for Bank 2

B17

Multiplexed pin 1

1-2

RAM with 512K*8 memory chip

1-3

any other configuration

Bank 1 Battery Backup

B18§ Battery backup

1-2 enabled

1-3 disabled

Bank 2 Battery Backup

B19 Battery backup

1-2 enabled

1-3 disabled

Battery Backup Source

B20

Sonrce

1-2

Qn-board Lithium cell

1-3

Via 5V StdBy line

March 19, 1993
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3.17 Solder Jumper Overview

B18 —
VCC-B1
VCB-B1
B17
A19-B2
VPP-B2
B16
Al19-B1 B19 —p»
VPP-B1 VCB-B2 <
VCC-B2 .
B20 _ s
BAT
STDBY

Page 3-6 ©@1993 PEP Modular Computers March 19, 1993
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1. Reference: Page 1 - 3, Chapter 1.4, Figure

The referenced information (figure indicating Board Overview — Component Side) is supersed-
ed by the following figure.

Component Sids

LED

Batterv ROM sockets

=AY Ly

B R P MG T

0112 e Y

ATy

L VIR 2 G T T
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G
g
L
g
[
fal3
T
£
£
=}
&
|49

e (3 10 O P )0 CE S Y T

AT ETY TR

Switch

Jumpers

2. Reference: Page 3 - 3, Chapter 3.5, Table

The referenced information (table in section "Address Modifier Code”) is superseded by the fol-

lowing table.
B3 B4 AM CODE IN STANDARD VME ADDRESS SPACE
set set Standard supervisor program/data (3E, 3D}
set open Standard supervisor/user program/data (3E, 3D, 3A, 38}
open sat User defined 1 {10 - 17)
open open User defined 2 (18 - 1F)
ID 02253, Rev. 0110 © 2005 Kontron Modular Computers GmbH Errata1-3
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3. Reference: Page 3 - 4, Chapter 3.9, Table

The referenced information (table) is superseded by the following table.

B12 ACCESS TIME
set 100ns
open 150ns

3. Reference: Page 3 - 4, Chapter 3.11, Table

The referenced information (table) is superseded by the following table.

B1S ACCESS TIME
set 100ns
open 150ns
Errata1-4 © 2005 Kontron Modular Computers GmbH 1D 02253, Rev. 0110
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