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RM 65 MICROCOMPUTER MODULES

The AME5-3132E 32K Dynamic RAM Medule is ore of the hard-
ware options available for the RM 85 Microcomputer Module
Family.

RM 65 Microcomputer Module products are designed for OEM
and end user microcomputer applications requiring state-of-the-
art performance, compact size, modular design and low cost.
Software for RM 65 systems can be developed in R6500
Assembly Language, PL/65, BASIC and FORTH. Both BASIC

and FORTH are available in ROM and can be incorporated into:

the user's system.

RM 65 module products use a motherboard interconnect con-
cept and accept any card in any slot. The 64-line RM 65. Bus
offers memory addressing up.to 128K bytes, high immunity to
electrical noise and includes growth provisions for user func-
tions.. A selection of card cages provides packaging flexibility.
RM 85 products may also be used with Rockwell AIM 65 and
AlM 65/40 Microcomputers for product development and for a
broad variety of portable or desktop-microcomputer applications.

PRODUCT OVERVIEW ‘
The 32K Dynamic RAM module provides 32K bytes of read/

write mermory using 16 16K bit x 1 dynamic RAM (DRAM)

devices. Two bank select switches allow the board to be dedi-
cated to either one of two 65K Banks, or to be assigned common
to both banks. A 24-pin DIP header allows each of the eight 4K

sections to be independently mapped into any 4K black of the ..

selected 65K bank. The independent addressing of blocks pro-

vide flexibility with system memory maps. An on-board swltch ]

aliows the entire board to be write-protected.

All refreshing of the dynamic RAM chips is au!bm'a!lc and cdm-

pletely transparent to the RM 65 Bus, thus providing low power

performance at no loss of bus speed.

FEATURES

Compact 5|ze—about ar % 6% (100 mm * 160 mm)
Pin and socket bus connection

RM 65 bus compatible

‘Buffered data, address, and control lines

internal Refresh controller is completely transparent to the
RM 65 bus

s On-board switch allows write protection

Base Address Header allows each 4K memory section to be
assigned to.any 4K block as a selected bank

Bank select switches allow the entire board to be mapped
into either or both 65K banks

On-board DC-DC converter for —5 valt power supply
« Requires +5 and +12 volt power from the RM 65 bus
o Fully assembled, tested, and warranted.
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RM65-3132E

32K Dynamic RAM Module

FUNCTIONAL DESCRIPTION

The Data Transceivers invert and transfer 8-bit parallel data

bstween the selected DRAMS to the RM 65 bus. During a read

operation, data from the DRAMs are latched and driven by the
fransceivers onto the RM 65 bus. During a write operation, data
from the RM 65 bus-drives the DRAMs. The transceivers are
disabled when the module is not addressed.

The Address Buffers invert and transfer 16-bit parallel address
tines. from the RM 65 bus into the DRAM Module. '

The Bank Select Control circuit detects when the DRAM rnoduls s
assigned memory bank is addressed by comparlng the 'bank
address signal from the RM 65 bus to the Bank Select and Bank
Select Enable switches. The Bank Select Enable switch allows
the board to reside in.common memary (both Bank 0 and Bank

1) or only in the Bank set by the Bank Select switch {ellher Bank
0 or Bank 1).

The Control Buffers buffer the comro! and timing 3|gna|s used

irum the RM 65 bus

The DRAM devices require 3 voltages. Two of these {+5 dand
+12 volts) are available directly fromi the A 65 bus: The third
voltage {—5 voits) is generated on board with a DC/DC converter.

The Address Decoder uses the four MSB address lines to

decode and enable one of 16 lines, each of which correspond
to 4K blocks. The Base Address Selection.Jumpers are placed
in & 28 pin socket which consists of 16 lines from the ‘Address
Decoder, four lines from +5 volts, and 8 lines to the Base
Address Encoder. The Base Address Selection is made by con-
necting each of the eight encoder inputs to any one of the 16
decodér outputs or to +5 volts. This allows each 4K hlock to be
addressed anywhere in the selected 65K memory bank or dis-

abled. The Base Address Encoder produces a 3 bit code for the
enabled line and an ‘additional signal for any line active (Board
Selecl] The 3 bit code from the encoder becomes the 3. MSB
address bits for the Memory Address Multiplexer, The Board
Select line and a valid Bank Select signal are used to enable’
the Memory Controller and Data Transceivers, as well'as create
a Data Bus Active Signal.

The Write Control logic uses the Write Protect switch and the
Read/Write, line to enable writing into the DRAMSs. If the Write
Pratect switch is off, the Read/Write signal is transferred directly
to the Memory Controller. If the Write Protect switch is on, the
Memory Controller forces a read aperation so that the contents
of the DRAMSs will not be altered.

The Timidg Control generates zll the clocks requited by the
Memory Controlier, Memory Address Mufltiplexer, and the
Refresh Clock. The Refresh Clock generates a refresh cycle for
every seven RM 65 clock cycles.

The ‘Memory Controller uses the clocks derived in the timing
control to sequence the signals to the DRAM devices. During
ntrmal read or write ¢ycles, the Memory Controller allows Row
Address, then Column Address information to be applied to the
addressed DRAMs and generates the read/write signal. When
a refresh is required, the timing is controlled so that the refresh
is transparent 20 the HM 65 bus :

The Memory Address Multiplexer and Refresh Counter multi-
plexes Row, Column, or Refresh Addresses onto the DRAM
address lines in response to the Memory Controller. There is
also a Refresh Counter which is nncremented by the Refresh
Clock.
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RM65-3132E o '32K Dynamic RAM Module

RM 65 Bus Pin Assignments

Bottom (Solder Side) ) Top (Component Side)
Signal Signal f )
Pin Mnemonic Signal Name : Pin Mnemonic Signal Name
1a GND Ground . ic | +5V +6 Vide i
2a BADR/ Buffered Bank Address 2c BA15/ Buffered Address Bit 15
3a GND Ground 3c BA14/ Butfered Address Bit 14
4a BA13/ Buffered Address Bit 13 4c ) BA12/ Buffered Address Bit 12
5a BA11/ Buffered Address Bit 11 5¢ GND Giround
6a BA10G/ Buffered Address Bit 10 . 6c BA9Y/ Buffered Address Bit 9
7a BAg/ Buffered Address Bit 8 7c BA7/ Buffered Address Bit 7
8a GND Ground - 8¢ BAG/ Buffered Address Bit 6 -
9a BAS/ Buffered Address Bit - ) BA4/ Buffered ‘Address Bit 4
10a BA3/ Butfered Address Bit 3 _ 10¢ GND Ground
11a BAZ/ Buffered Address Bit 2 e BA1/. Buffered Address Bit 1
12a BAO/ Buffered Address Bit 0 12¢ th “Buffered Phase 1 Clock
13a GND Ground 13c © BSYNC ~Buffered Sync
14a B3O “Buffered Set Overflow 14¢ BDRQ1/ ~Buffered DMA Request 1
15a BRDY *Bufiered Ready 15¢ GND ~ Ground
16a “User Spare 1 16¢c —12V/-V *-12 Vdc/ =V
17a +H12V/+V +12 Vde/+V i7c | *User Spare 2
18a GND Ground Line 18¢c BFLT/ *Buffered Bus Float
19a BOMT/ *Buffered DMA Terminate 18¢ Bﬂo *Buffered External Phase 0 Clock
20a _ “User Spare 3 20c GND Ground
21a BR/W/ Buffered Read/Write “Not" 21¢ BDRGQ2/ *Buffered DMA Request 2
22a System Spare 22¢ BRW Buftered Read/Write
23a GND Ground 23¢ BACT/ Buffered Bus Active
24a BIRQY *Buffered Interrupt Request 24c BNMY/ *Buffered Non-Maskable Interrupt
25a Bﬁzf Buffered Phase 2 “Nat” Clock 25c GND Ground
26a B2 “Buffered Phase 2 Clock 26c BRES/ *Buffered Reset
27a . BD7/ Buffered Data Bit 7 27¢c BD&/ Buflered Data Bit 6
28a GND Ground 28c BDS/ Buffered Data Bit 5
2% BD4/ Buffered Data Bit 4 29¢c - BDY Buffered Data Bit 3
30a BD2/ Buffered Data Bit 2 30c GND Ground
31a BD1/ Buffered Data Bit 1 31¢ BDO/ Buffered Data Bit 0
32a +5Y +5 Vde 32¢ GND Ground

Note:
*Not used on this module.
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RM65-3132E s s o5 32K Dynamic RAM Module

SPECIFICATIONS
; Parameter . ' o sz s Valug
Dimensions (1,.2, 3) ) '
Width 3.9 in. (100 mm)
Length . 6.3 in. (160 mm)
Height : Q.56 in.’ (14 mm)
Weight . i ) 4.5 0z, (140 g)
Environment i @
Operating Temperature:* : “ 0°C'to 70°C
Storage Temperature 40°C to +B5°C b
Relative Humidity - - 0% to 85% {without condensation)
Power Requirements ) +5 Vde +5% 1.4 A {7.0 W)—Maximum
: oy . +12 Vd_c *5% 170 mA (2.1W)—Maximum
RM 65 Bus Interface . B4-pin plug (0.100 in. centers) per DIN 41812 {Row b not installed)
Notes: gl E 3 '
1. Height includes the maximum values for component height above the board surface (0.4 in. for populated modules), printed circuit board

thickness (0.062 in.), and pin extension through the bottom of the module (0.1 in.).
2. 'Length does not include extensions beyond the edge of the module due to connectors or the module ejector.
3. Dimensions conform. to DIN 41612. . 2 ) .

9-28




