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INTRODUCTION

This specification defines the functional, electrical and
mechanical characteristics of the model DR-129S BULK SEMI
memory system produced by Dataram Corporation.

GENERAL

The DR-129S consists of a Bulk Semiconductor Control (BSC)
board and from 1 to 16 Bulk Semiconductor Array (BSA) boards.
Each Bulk Semiconductor Array (BSA) board contains 512K ‘bytes
of storage using 16K NMOS semiconductor memory chips. The maxi-
mum system capacity is 8 megabytes (16 BSA boards).

Each DR-129S BSA board contains error correcting code (ECC)
storage and the BSC board contains ECC circuitry to correct
all single bit errors and detect all double bit errors which
may occur during operation of the system. In addition, error .
logging circuitry to record up to 64 memory error :
locations is contained on the BSC boara. Tne error l1og may

be directly examined from the memory bus and when used. in
conjunction with a Dataram BULK SEMI chassis provides infor-
mation for an error log display.

The DR-129S may be configured as either an 18 bit word or
36 bit word memory system by installation of wirewrap jumpers
on the BSC board.

The DR-129S memory system is electrically compatible to the
Dataram BULK CORE (DR-128) memory system and will work with
all Dataram BULK CORE Interface (BI) modules. The DR-1293
interface. is via a handshake asynchronous bus through an
exchange of request and status signals. This allows
convenient access to the memory for a variety of users,
both fast and slow.

Bulk Semiconductor Control (BSC) Board

The BSC contains all necessary logic to drive up to 16 BSA
boards. This logic consists of the following circuitry:

Timing and Control

Data Registers

Address Registers

ECC Generating & Checking Logic

Error Logging Storage & Display Control Legic
Refresh Circuits

o N2, I ST e
L] - . - - -

The data input/output circuitry can be configured to prov1de
e1ther an 18 or 36 bit interface.
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1k Semiconductor Array (BSA) Board

The BSA board is configured as a 128K x 43 bit memory array.
The 43 bit word length consists of 36 bits of data and 7 bits

of ECC storage.

The BSA consists of 344 16K NMOS semiconductor

memory chips, row/column address drivers and data buffers.
Also included is inverter circuitry to generate -5 volts
for the 16K semiconductor chips.

ELECTRICAL SPECIFICATIONS
System Characteristics
.1 Size
512K bytes expandable to 8 megabytes in 512K byte increments.
A 512K byte system may be configured as 128K x 36 or
256K x 18 bits. The expanded capacity is either 2048K x 36
or 4096K x 18. . _
.2 Modes and Cycle Time
Cycle time differs for various modes .of operation.
.2.1 18 Bit Configuration
Minimum
Mode Cycle Time
(nsec)
Read Word 550
Read Even Number of Sequential Words 400 (avg)
Write Word 700
Write Either Byte 700
Read Word/Modify/Write Word 900*-
Read Word/Modify/Write Either Byte 900%*
3.1.2.2 36 Bit (Double Word) Configuration
Minimum
- Cycle Time
Mode (nsec)
Read Double Word 550
Write Double Word 550
Write Any Byte or Bytes 700
Read Double Word/Modify/Write Double Word 900*
Read Double Word/Modify/Write Any Byte or Bytes 900%*
*Includes 75 nanoseconds Read-Modify time '
DWE. NO. REY.
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3.1.2.3 Refresh
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An additional mode, Refresh, is necessary to prevent loss
of data stored in the NMOS storage chips. NMOS Random
Access Memory (RAM) devices store data on the gate
capacitance of a field-effect transistor. A "1" is

stored as the presence of a charge and a "0" is stored

as the absence of a charge. The stored charge tends to
deteriorate and must be renewed at least every two milli-
seconds. Therefore, one 128th of the memory (1/128th of
each memory chip) is recharged (refreshed) every 14 micro-
seconds. "

Refresh cycle time is 700ns. When ADRAVN is sent to the
memory during a Refresh cycle, the memory cycle and access
time may be extended by up to 700ns.

3 Access Time

Even number of sequential words(18Bit) 260 nanoseconds
average. " All other modes, 400 nanoseconds maximum.

4 Voltage and Current Requirements

Both the BSC and BSA boards use +5 volts and +15 volts.
Separate inputs for battery backup to support memory
refresh at reduced current during primary power failure
are provided.

Current Max. Amps

Voltage =5% Operating Standby
BSC +5V TOTAL 10.1 9.8
BSC +5V BBU .95 ' .9
BSC +15V =1 oA §
BSC +15V BBU .1 ol
BSA +5V TOTAL 1.2 .86
BSA +5V BBU = .41
BSA +15V .95 .45
. BSA +15V BBU 3B .45
DWG. NO. REY.
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3.2
Jagal

Input/Output (Refer to Figures 1-5 for Input/Output Timing)

Logic Levels and Characteristics

Refer to MIL-STD-806B for definition of symbols.

Low Power
Standard Schottky Schottky
(TTL) (LS) (S)
Logic 0 0.45V @ -1.6mA -.40mA -2mA
Logic 1 2.45v @ 40uA © 20uA 50uA

A11 input commands shall have rise time (tr) and fall time
(tf) of less than 50 nanoseconds. The overshoot of the
leading and trailing edges shall be less than 1.0 volt.
A1l input and output circuits are compatible with standard
830 DTL integrated circuit logic and 7400 TTL Tlogic. If
the last letter of a signal mnemonic is the letter "N",
this signal is low true asserting.
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3.2.2 IInput/Output Signal Lines

NO. OF INPUT/ LOAD/
MNEMONIC DESCRIPTION LINES QUTPUT DRIVE
ADRAVN Address Available 1 IN 1 8.
ADRACN Address Accepted 1 ouT 74538
ADROON-ADR24N Memory Address 25 IN 11LS
RADVLDN Response Address Valid 1 IN 18
(Data Clock)
DTAQON-DTA35N Memory Data (Bidirectional) .36 IN/OUT 1LS/174S38
ODAVN Output Data Available 1 ouT 74538
IDACN Input Data Accepted : ouT 74538
~ MRDRN Memory Read 1 IN 1 LS
MWRLBN Memory Write Lower Byte, 1 IN 1. LS .
: Lower Word
MWRUBN Memory Write Upper Byte, :1 "IN 1158
Lower Word _
MWRLBAN Memory Write Lower Byte, 1 IN 1 LS
Upper Word
MWRUBAN Memory Write Upper Byte, 1 IN . 1 LS
_ Upper Word
MEMSIZO-MEMSIZ6 Memory Size 7 ouT 74538
PWRINTN Power Interrupt 1 IN 1 8
NORMN Normalize 1 IN 1 TTL
CRERN Correctable Error 1 ouT 74538
UCERN Uncorrectable Error 1 ouT 74538
STATN Status 1 IN 1.8
STAVN Status Available 1 ouT 74538
MBN Memory Busy 1 ouT 74538
CLRBYN Clear Busy 1 ouT 74538
LGFUL Logful 1 ouT 74574
ERR Error 1 IN 74121 .
BGN Begin Log 1 IN - i -
CLRN Clear Log 1 IN.« 1“TTL
EXAMN Examine Log 1 IN 1 5
D¥6. NO. REV.
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3.2.3 . Interface Signal Description

352.3.1

3.2.3.2

50 2.3.3

A

Address Available (ADRAVN)
ADRAVN initiates the start of a Read, Write or Read/Modify/Write
cycle. The command must be a low and remain low until the
assertion of ADRACN.

Address Accepted (ADRACN)

ADRACN is asserted to indicate that the addressed memory modules have
accepted the Address Available address and cycle control information

which is validated by ADRAVN. This information may go invalid
when ADRACN goes true. If there is no Refresh contention,
ADRACN will go true within 80 nanoseconds of receipt of ADRAVN.
1f Refresh wins the contention, ADRACN will go true within 780
nanoseconds of receipt of ADRAVN. The ADRACN output is derived
from a 74538 open collector gate and shall be pulled-up at the
receiving end. ' ; :

Address

Addresses' ADROON-ADR16N are required to select one BSA board
with the system operating in a 36 bit mode. Addresses
ADROON-ADR17N are required to select one BSA board with

the system operating in an 18 bit mode. Addresses
ADR17N-ADR20ON or ADRI18N-ADR21N are used to select up

to 16 BSA boards in the 18 bit or 36 bit configuration.
Addresses ADR22N-ADR24N are used when expansion beyond

one 8 megabyte system is required. All addresses must

be stable 50 nanoseconds prior to Address Available (ADRAVN)
and remain stable until ADRAVN goes false.

Reponse Address Valid (RADVLDN)

RADVLDN acts as Data Clock for both Read and Write transfers
to and from the memory. For Read transfers, assertion of
RADVLDN will enable ODAVN and DTA bus drivers. RADVLDN
going false acts as "Output Data Accepted". ODAVN will go
false in response to RADVLDN going false. For Write
transfers, assertion of RADVLDN assumes the role of

"Input Data Available". The data bus shall be valid

a minimum of 20 nanoseconds before assertion of RADVLDN.

RADVLDN also assumes the role of "Start Write Half Cycle"
for Write full cycle and the Write portion of
Read/Modify/Write half cycle operations. -

RADVLDN must be asserted and go.false during or after a
Read full cycle or Read half cycle prior to any further
full cycle or half cycle operations. 1In the case of .
Read/Modify/Write operations, two assertions of RADVLDN
are required.

AN DATARAI CORPORATION]™ ™ os |5
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3.2.3.6

Memory Data (DTAQON-DTA35N)

Memory Data consists of up to 36 single rail bidirectional
bits. For a Read operation, DTAOON-DTA35N will be valid
when ODAVN goes true and become invalid when ODAVN goes
false. For a Write operation, DTAOON-DTA35N shall be
valid 20 nanoseconds prior to assertion of RADVLDN and
remain valid until IDACN goes true.

The data bus consists of four bytes defined as follows:

DTAO8N-DTA16N
DTAOON-DTAO7N, DTA17

Lower Word Lower Byte
Lower Word Upper Byte

DTA26-DTA34
DTA18-DTA25, DTA35

Upper Word Lower Byte
Upper Word Upper Byte

Data bus is non-inverting (a low written into memory
results in a low read from memory) and is low-true.
Data outputs are derived from 74538 open collector
gates and shall be pulled-up at the receiving end.

For an 18 bit configuration, upper word data bits are
internally wired in parallel with the lower data bits.
Address ADROON is then used to control selection of
upper or lower words.

Data bits DTAOON-DTA15N are also used to provide error
log information when enabled by the signal STATN or
EXAMN. The memory chip in error is defined as follows:

BSA Board Number DTAO3N-DTAOG6EN
Chip Row Number DTAOON-DTAOQ2N
Exact Bit in Error DTAO7N-DTA12N
Uncorrectable Error DTA13N
Log Location Empty DTAL14N
Correctable Error DTAL15N

Qutput Data Available (ODAVN)

Assertion of ODAVN indicates that output data is valid
and will remain valid until RADVLDN goes false. During

a Read operation when RADVLDN is true, ODAVN will go true
no later than 400 nanoseconds from ADRAVN and will go
false after RADVLDN goes false. (See Figures 1, 2 and

5) ODAVN is derived from a 74S38 open co11ector gate

and shall be pulled-up at the receiving end. o
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3.2.3.9

" Input Data Accepted (IDACN)

‘Assertion of IDACN by the memory module indicates that

input data validated by RADVLDN has been accepted.
IDACN will go true after RADVLDN goes true and will
go false after RADVLDN goes false. (See Figures 3,
4, and 5)

IDACN is derived from a 74538 open collector gate and
shall be pulled-up at the receiving end.

Cycle Control Lines
(MRDRN, MWRLBN, MWRUBN, MWRLBAN, MWRUBAN)

The cycle control lines, Memory Read (MRDRN), Memory

Write Lower Byte (MWRLBN), Memory Write Upper Byte
(MWRUBN), Memory Write Lower Byte Upper Word (MWRLBAN)

and Memory Write Upper Byte Upper Word (MWRUBAN) are

used to control the various Read/Write modes 'of operation.
MRDRN, MWRLBN and MWRUBN shall be valid 50 nanoseconds
prior to ADRAVN and remain valid until ADRAVN goes false.
Tables I and II define the various modes of operation

for all combinations of MRDRN, MWRLBN, MWRUBN, MWRLBAN

and MWRUBAN.

Memory Size (MEMSIZO-MEMSIZ6)

The MEMSIZO-MEMSIZ6 outputs are sent to the processor
to indicate total memory capacity of expanded systems.-
The use of MEMSIZO0-MEMSIZ6 will prevent addressing of
non-present memory modules to avoid hang-up conditions
from failure to receive ADRACN from non-present memory
modules. The MEMSIZO-MEMSIZ6 signals are derived from
74538 open collector gates and shall be pulled-up at
the receiving end.
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3.2.3.10

3.2.3.11

g0 3. 17

$3.2.3.13

3.2.3.14

Power Interrupt (PWRINTN)

The power system shall drive PWRINTN when loss of logic
or storage power is detected. PWRINTN shall be asserted
as early as possible after power failure is detected,
but in no case so late as to allow malfunction of a busy
memory board. The busy memory will complete the cycle
requested and will inhibit any further cycles from being
initiated. A not busy memory will not initiate any
cycles when PWRINTN is asserted.

Normalize (NORMN)

The NORMN signal acts as a general reset. The NORMN

will clear all internal memory control registers, cause

all memory modules to go "unbusy" and abort any outstanding
data transfers. This may cause a Write cycle to store erron-

eous data. No further cycles may be initiated until NORMN goes

false. NORMN must be asserted for at least 150 nanoseconds.

Correctable Error (CRERN)

The correctable error signal is asserted during valid data
time in a Read cycle when a correctable error has occurred
in the memory. If a correctable error has occurred, CRERN
shall be true when ODAVN goes true and shall remain true
until ODAVN goes false. CRERN is derived from a 74S38

open collector gate and shall be pulled-up at the receiving
end.

Uncorrectable Error (UCERN)

The uncorrectable error signal is asserted during valid
data time in a Read cycle when an uncorrectable error has
occurred in the memory. If an uncorrectable error has
occurred, UCERN shall be true when ODAVN goes true and
shall remain true until ODAVN goes false. UCERN is
derived from a 74S38 open collector gate and shall be
pulled-up at the receiving end.

Status (STATN)

Status is asserted when the error 1log is to be examined
from the memory bus. Assertion of STATN disables memory
data and steers error log information to Data Bits DTAOON-
DTA15N on the memory data bus. The command must be a low
and remain low until the assertion of STAVN. When STATN
is asserted in direct response to receipt of an error
signal, the log will present that error information.
Repetitive assertions of status will sequentially examine
the 64 log locations. .

D¥G. NO.
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32.3.16

3e 253 17

3.:2.3.18

3.2.3.19

Status Available (STAVN)

Status Available is asserted by the memory to indicate
‘that the error log information is available. Status

Available will go low 450 nanoseconds after receipt of
status and remain low until status goes false. STAVN
is derived from a 74538 open collector gate and shall
be pulled-up at the receiving end.

Memory Busy (MBN)

Memory Busy is asserted when ADRAVN is accepted by the
memory and shall remain asserted until the memory has
completed its cycle. MBN is also asserted upon power
up while the memory is performing an internal clear.
MBN is derived from a 74538 open collector gate and
shall be pulled-up at the receiving end MBN is not
asserted during a Refresh cycle.

Clear Busy (CLRBYN)

Clear Busy is asserted by the memory upon power up to
indicate that the memory is performing an internal
clear operation. An internal memory clear is necessary
to establish proper parity in the ECC circuitry and to
clear the error log. CLRBYN will go low at power up and
remain low for 4 seconds. CLRBYN will not be asserted
and the memory will not be internally cleared if BBU

is utilized and main power fails. CLRBYN is derived
from a 74538 open collector gate and shall be pulled

up at the receiving end.

Logfull (LGFUL)

Logfull is high true asserted by the memory when the maxi-
mum address of the 64 word error log has been reached.
LGFUL is driven by a 74574 and is used in conjunction with
a BULK SEMI chassis to drive Logfull indicator light
circuitry. After the LGFUL signal is asserted, the log
will wrap around and continue to log errors beginning
again at the lowest log address.

Error (ERR)

Error is a high true signal of approximately one second
duration asserted by the memory each time a correctable
or uncorrectable error has occurred. ERR is driwven by
74121 and is used in conjunction with a BULK SEMI chassis
to drive error indicator light circuitry.

0¥G. KO.
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3.2.3.20 Begin Log (BGN)

2 S

3o 2. 3522

Begin Log is low true asserted when the error log is to
be returned to the lowest log address. BGN must be low
for a minimum of 150 nanoseconds and is normally used
in conjunction with a BULK SEMI chassis.

Clear Log (CLRN)

Clear Log is asserted when all 64 locations of the error
log are to be cleared. CLRN must be low for a minimum
of 150 nanoseconds. A log clear operation takes 72
microseconds. Completion of a log clear results in
assertion of Logfull from the memory. CLRN is normally
used in conjunction with a BULK SEMI chassis.

Examine Log (EXAMN)

Examine Log is used in conjuhctinn wifh a BULK SEMI chassis.

Assertion of EXAMN performs the same operation as STATN.
In the BULK SEMI chassis, error information will be dis-
played as long as EXAMN is asserted.

7 DATARA[ CORPORATION |™ ™ oz
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MECHANICAL SPECIFICATIONS

The BSA and BSC cards measure 13.64" x 16.4" and are designed
to fit on a minimum of 0.75 inch centers. (See Figure 6.?
The cards contain two 120-pin .100 center card edge connector
interfaces designated P9 and P10. Stiffeners are utilized to
add additional strength to the cards.

ENVIRONMENTAL SPECIFICATIONS

Cooling

BSC 50 cfm
BSA (each) 15 cfm

Storage Temperature

-40° to +80°C

Operating Temperature

0% to +55°C

Relative Humidity

Up to 95% without condensation
Vibration

Will withstand normal stresses encountered in transport

Weight

2.25 pounds (1.02 kg) per BSC
2.75 pounds (1.25 kg) per BSA

ORDERING INFORMATION

The following part numbers have been assigned to the DR-129S:

BULK SEMI Controller (BSC) 128K x 36 62904
. BULK SEMI Controller (BSC) 256K x 18 62901
BULK SEMI Array (BSA) 128K x 43 62902
BULK SEMI Array (BSA) 64K x 43 62903
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