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FEATURES

O 64K, 128K or 256K bytes of dynamic
RAM

0 STD-Z80 and STD-68K compatible

— STD-Z80
64K bytes direct addressin
Supports bank select swit %‘ung

— STD-68K
Compatible with Colex STD-68000
Direct addressing to 16 Mbytes
SUPERVISOR protection mode
USER mode memory disable

Supports bi-directional DMA of 16- and

24-hit devices

Supports STD-Z.80 DMA cards

256K byte boundaries

Single +5V operation

4 MHz operation with no wait states

1 year warranty
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DESCRIPTION

The STD-256DRAM contains 262,144
(256K) 8-hit bytes of dynamic RAM on a
STD-Z80/S5TD-68K compatible card. The
STD-128DRAM contains 131,072 (128K)
8-bit bytes of dynamic RAM, while the
STD-64DRAM contains 65,536 8-bit
bytes. It provides mass.storage of infor-
mation for instantaneous access by the
computer or peripherals via DMA con-
trol. The memory is logically oriented in
four banks of 8x64K bit dynamic RAMs.
Up to 16 Mbytes may be directly accessed
and mapped on any 256K byte boundary
using direct addressing or 64K byte
boundaries using the bank select address-
ing method. A bank select addressing
scheme provides an alternative method
for Z80 based boards to address up to 16
Mbytes of RAM.

When used with the Colex STD-68000
card, direct addressing above 64K bytes is
achieved by address multiplexing on
board the processor card. The additional
address lines {A16-A23) are driven on the
data bus, latched on the STD-256K card
and decoded in the memory map to ad-
dress the RAMs. This operation is auto-
matic and transparent to the user.

—
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SPECIFICATIONS

ELECTRICAL

0 STD-Z80 and STD-68K Bus Compatible
0 Data Bus: 8 bits bi-directional
O Address Bus: 16 hits standard with 8
bits extended
0 System Clock: 4 MHz
O Access time: 200 ns
© Operating Temperature: 0°C to 60°C
@ Signal Loading:
Inputs: One 74LS maximum
Outputs: —3mA min @ 2.4 volts
24 mA min @ 0.5 volts
O System Interrupt Units: 0 SIU’s
0 Power Requirement @ 25°C

Parameter Condition Min. Typ. Max. Units

Vee —  [4.75(5.0 | 5.25 | Volts
loo 5V | — |573(1985| mA
MECHANICAL

O Card Dimensions;
Form Factor H W L Units
{ STD-Bus I 0.60 I 4.5 l 6.5 I inches |

O Printed Circuit Board: 0.062 inches
thick

O Connectors:
STD-Bus: 56 pin dual readout; 0.125
inch center

Part Number

ORDERING INFORMATION

Description

STD-256 DRAM
STD-128DRAM
STD-64DRAM
STM-256DRAM

4 MHz 256K byte
Dynamic RAM card
4 MHz 128K byte
Dynamic RAM card
4 MHz 64K byte
Dynamic RAM card
STD-256DRAM,
STD-128DRAM,
STD-64 DRAM Tech-
nical Manual

Doleﬁeservgs t_hg_‘rigrlt_to_maie changes to the circuitry or, specifications without notice,
Colex and the Colex Iogo are trademarks of Cofex AmericaInc!
© Colex America}1883 Printed i’ U.S'AYAI rights Aéserved {Rev,111]
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FEATURES

O 256K, 128K or 64K Bytes of Dynamic RAM
0O STD-Z80 and STD-68K Compatible -
-« STD-Z80
64K Bytes Direct Addressing
Supports Bank Select Switching
+.STD-68K
Compatible with Colex STD-68000
" Direct Addressing to 16 Mbytes
SUPERVISOR Protection Mode
. USER Mode Memory Disable
[ Supports Bi-directional DMA of 16- and 24-bit
Devices
O Supports STD-280 DMA Cards
O 256K Byte Boundaries
0O 4 MH:z Operation with No Wait States
O Single +5V Operation
O 1 Year Warranty

DESCRIPTION

The STD-256DRAM contains 262,144 (256K)
8-bit bytes-of dynamic RAM on a STD- 780/ STD-68K
compatible card The STD-128DRAM contins
131,072 {128K) 8-bit bytes of dynamic ram while the
STD-64DRAM contins 65,536 (64K) 8-bit bytes of
dynamic RAM. It provides mass storage of information
for instantaneous access by the computer or peripherals
via DMA conarol The memory is logically oriented in
four banks of 8x64K bit dynamic RAM's. Up to 16
Mbytes may be directly accessed and mapped on any
256K byte boundary using direct addressing or 64K
byte boundaries using the bank select addressing
method. A bank select addressing scheme provides an
~ alternative method for Z80-based boards to address up
to 16 Mbytes of RAM.

When used with the Colex STD-68000 card,
direct addressing above 64K bytes is achieved by

256/1268/64DRAM

STD-256DRAM:!

address multiplexing on board the processor card. The
additional address lines (A16-A23) are driven on the
data bus, latched on the STD-256K card, and decoded
in the memory map to address the RAMs This
operation is automatic and transparent to the user.
Bank select switching for COLEX Z80 CPU'
cards is also controlled by the MCSYNC" signal. If
it is asserted by the processor, data on the data bus
will select 1 of 256 possible banks of 64K bytes of
memory. The MCSYNC" is asserted by writing to
1/0 port FF hexadecimal by the CPU board. The -
CPU then generates the MCSYNC” signal indicating
a bank select request. The STD-256DRAM latches
the address which is compared and decoded to the
address space defined by the jumpers on connectors
JUand ]3. The STD-256DRAM contains 4-64K byte
banks of RAM on 256K boundaries. The jumpers in

Figure 3 locate the banks within the memory map.
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Figure 2. STD-256DRAM Block Diagram
ADDRESS Connector Tl lnlpls
Pi 5 3 ] I
MULTIPLEXER/DECODER " ! -
: Pairs 8 6 4 2 4 2
’ Starting
. The address decoder decides whether the board Decimal | Address
is enabled during a memory cycle. The contents of the Value | (HEX) | A23 [ AZ2 | A2I | A20| A19 | AlS
latched upper address lines (A18-A23) are compared ojooocool.0 |0 | o] oo {o
tothe board address specified injl andJJ. The memory 262,144 | 0400001 © 0 0 0 0 |
map decode is designated by the truth table below. Itis
) . . 524,288 | OR0C00 | © 0 ¢ 0 { 0
;sul?ple binary count sequence that selects | of 64 _ 786423 Jocoooo] o | o o o | 1 |
nf:p's of a 256K byte address area in a total 16 Mbyte 1,048,576 | 100000 [ 0 1o | o | 1 | o | o
16,252,928 | FROOOO | | 1 I | | )
16,515,072 | FCOO0O | | I | | | i
Figure 3. Memory Address Jumpers
256/128/640DRAM Pane 7




Strapping for address selection is accomplished by
adding a jumper between pin pairs. A “0" indicates that
a jumper should be inserted, a*“1” indicates no jumper ;
is necessary. For example, a system with a starting
decimal address of 262,144 (256K) would have no
jumper between pins 1 and 2 of 3. The other jumpers-
. on]! and }3 would be inserted. The STD-256K would
then map and decode 256K bytes of memory in this
space only.

SUPERVISOR/USER STATE

The STD-256DRAM has the capabitity of
protecting an operating system from USER programs.
This is specifically invoked in UNIX environments
using a 68000 processor. The SUPERVISOR/USER
mode bit is asserted by the processor card in the
processor status word and signaled via the MEMEX
pin on the STD-68K Bus. 1If MEMEX is enabled
(active high), any memory on the card can be
accessed. If MEMEX is not enabled, only the upper
128K bytes (bank 2 and 3) can be addressed. This
provides a hardware lockout of memory access when
the CPU is in the USER mode preventing
unauthorized access to the lower 128K of RAM.

J5 pin pair 1 and 2 selects whether the
SUPERVISOR/USER mode is enabled. Inserting a
jumper between these pin pairs enables this function of
memory lockout in the USER state.

NOTE: If MEMEX is grounded on the motherboard,

the ground strap should be removed to enable this
function.

DMA DEVICES

The STD-256DRAM supports DMA from
STD-Z80 or STD-68K based devices. STD-Z80
compatible DMA's address 64K bytes of RAM on 16
address lines. STD-68K compatible DMA’s address
16M bytes of RAM-on 24 address lines. Since both
types of devices are supported from this card, a jumper
is provided to enable either a 16-bit or 24-bit address.

256/128/64DRAM

Also, the STD-256DRAM will support 68000 systems
using STD-ZB0 peripheral boards. Each creates a
special case and has a special jumper option

DMA STRAPPING OPTIONS

The DMA and SUPERVISOR/USER options
are enabled by strapping the desired pin pair identified
in the chart below. -

Connector | Pin Pairs Description
14 1-2 68000 using 16-bit DMA devices
)4 3-4 0BO0O using 24-bit DMA devices
15 3-4 780 16-hit DMA
15 1.2 SUIPERVISOR/USER Mode

Figure 4. DMA Selection Jumpers

Note: Do not insert jumpers simultaneously on J4 pin
paits 1-2; }J4 pin pairs 3-4 and 5 pin paits 3-4. These
straps are mutually exclusive.

Z80 16-BIT DMA
When using STD-Z80 DMA compatible
peripherals with a STD-Z80 processor, pin pair 3-4
should be jumpered on )5. This allows a normal DMA
transfer to occur into lower 64K RAM. The maximum
memory addressing possible with this strap option is
@

64K bytes.
24-BIT DMA -

When full 24-bit DMA devices are used with the
68000 processor on the STD-68K Bus, pin pair 3-4
should be jumpered on 4. Address decoding is
enabled to allow selection of any byte within a 16
Mbyte memory space.

16-BIT DMA WITH STD-68000

The STD-256DRAM permits use of ST D-Z80
Bus peripherals with 16-bit DMA’ with the COLEX
STD-68000 processor board. Peripheral cards such as
the STD-FLP2 floppy disk controller require direct
memory access. To enable this option, a jumper is
inserted between pin pair 1-2 on )-4. This jumper
configures the board to read/write data into Bank 0

Page 3




only. This is done to prevent potential spurious
addresses from being latched during DMA cycles from
non-CPU bus masters. The STD-68000 CPU still hasa
full 16 Mbyte address capability.

When more than one STD-256DRAM memory
card is running in a system using this DMA capability, a
second configuration is required for the remaining
memory cards. Pin 2 of }4 must be jumpered to Pin 1 of
J5. This prevents dual addressing conflicts in these
upper memory cards. No other jumpers should be

inserted in pin pairs 1-2 and 3-4 of J4 and pin pairs 3-4 -

of ]5.

2

)2 is a jumper reserved by COLEX for future
expansion. No jumper should be inserted between |
these pin pairs.

SYSTEM PRECAUTIONS

Data in the STD-256DRAM is not guaranteed to
be valid after a PBRESET has been initiated,

The STD-256DRAM requires the dynamic
RAM’s to be refreshed by the processor every 2
milliseconds. The REFRESH* signal is provided by
processor boards meeting the STD-Z780 and STD-68K
Bus standards. '

258/128/64DRAM

I

' Figure 5. STD-256DRAM Header Locations
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STD-128DRAM OPERATION

The STD-128DRAM is a depopulated
STD-256DRAM card. The RAMs occupy the lower
128K bytes (bank 0 and 1) on the card. No special -
requirements or restrictions apply when using the
board in this configuration. The board operation is
similar except for the amount of addressable memory.

STD-64DRAM OPERATION

The STD-64DRAM is a depopulated

* STD-256DRAM card. The RAMs occupy Bank 0 on

the card responding to the first 64K address space. The

-card responds to the 64K bytes of contiguous RAM
, addresses on any 256K boundary.

Page 4




SPECIFICATIONS

- ELECTRICAL
O STD-Z80 and STD-68K Bus Compatible
O System Clock: 4 MHz :
O Access Time: 200ns
O Data Bus: 8 bits bi-directional
O Address Bus: 16 bits standard with 8 bits extended
D Signal Loading: Inputs: One 74LS maximum
Outputs: loH=3mAmin @ 2.4
volts
101=24mA min @ 0.5
: volts
O Operating Temperature: 0°C to 60°C
O System Interrupt Units: 0 SIU's
O Power Requirements: @ 25°C

Parameter Condition | Min. [ Typ.

Ve - 475 | 50
1 5V .

C

MECHANICAL
0 Card Dimensions

Form Factor H ) W L: Uhits
STD-Bus 060:| 45:] 65 inches

i:l Printed Circuit Board: 0.062 inches thick
O Connectors
STD-Bus: 56-pin dual readout; 0.125 inch centers

256/128/64DRAM
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