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GENERAL INFORMATION

Abstract:

This publication is a general informa- ‘
tion of semiconductor memory - MEM 805
designed for the RC 8000 computer fami-

ly

Users of this manual are cautioned that the specifications

. contained herein are subject to change by RC at any time
Copyr ight A/S Regnecentralen , 1978 - without prior notice. RC is not responsible for typographi~
cal or arithmetic errors which may appear in this manual

Printed by A/S Regnecentralen, Copenhagen and shall not be responsible for any damages caused by

reliance on any of the materials presented.
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GENERAL DESCRIPTION

MEM 805 is a dynamic semiconductor memory, which is designed to
be used by the RC 8000 computer family.

MEM 805 consists of one multilayer printed circuit card, which
provides 64K x 30 bits.

MEM 805 can be connected directly to the RC 8000 unified bus.
The PCB contains all of the circuits necessary for a CPU or
peripheral divice to read data stored in the dynamic RAM chips,
or to write data into the dynamic RAM chips.

MEM 805 does also include memory device selection switches,
which makes it possible to connect a theoretical maximum of
64 MEM 805 to the unified bus. '

To increase memory reliability a single error correction and
double error detection (SEC-DED) code has been incorporated.
This code requires 6 check bits/data words. MEM 805 returns
data nack if a double error is detected.



2.1

SPECIFICATIONS

Performance Specifications

MEMORY TYPE:

WORD LENGTH:
CAPACITY:

ACCESS TIME:

CYCLE TIME:

WIDTH OF ACCESS/CYCLE:
OPERATIONAL MODES:

ERROR CONTROL:

ERROR INDICATION:

INTERFACE CHARACTERISTIC:

Dynamic random access memory,
using standard 16384 words by
1 bit dynamic N channel MOS
RAM integrated circuits.

24 data bits + 6 check bits
65536 words

600 nS typ. - from data ready
to data ack

680 nS typ. - from data ready
to memory ready

1 word
Read-Write

Single error correction - Double
error detection

8 light emitting diodes on front
panel (6 syndrome bits - 2 address
bits)

Standard RC 8000 unified bus inter-
face



2.2

2.3

2.4

Electrical Specifications

SUPPLY VOLTAGES:

Environmental Specifications

AMBIENT TEMPERATURE:

RELATIVE HUMIDITY:

Physical Specifications

MULTILAYER PRINTED CIRCUIT
CARD DIMENTIONS:

+ 5Vdc t5%/7A

-+ 12V-dc -t 5% /1A
(frequency of access being 1 Mhz)

- 5V dc

to the memory array is normally
suppiied via a + 5V to - 5V con-
verter (VP 5) located in IC posi-
tion 50, however, an adjustable

- 5V regulator (POW 817) may be
mounted in IC position 50 instead
of VP 5. If POW 817 is used a - 12V
power supp1ykmust be present in the
cassette. This power supply must be
capable to supply:

- 12Vvdc *10%/ 0.1 A

10 - 35°

20 - 80% (non-condensing)

359.7 mm wide
369.7 mm deep

2.2

2.3

2.4



3. IDENTIFICATION OF ITEMS 3. ‘

item reference number description
1 MEM 805 64K semiconductor memory module
2 POW 817 - 5V adjustable voltage regulator



4.1

4.2

INSTALLATION

Installation of the Memory

The memory may be inserted in any positioh of the cassette.

CAUTION:

Mémory Addressing

The PCB board must not be re-
moved from or inserted in the
cassette whilst dc=power is

present

Switches for selection of the memory device address are located
in IC position 107 (refer to Fig. 4.1 and 4.2). Address bit O is

always 0.

ADDRESS BIT 1

ADDRESS BIT 2

POSITION 107

ADDRESS BIT 3

ADDRESS BIT 4

l1

ADDRESS BIT 5

ADDRESS BIT 6

N

i

e

o

PIN 1————————~—j?

RED DOT VISIBLE = 0

FIGURE 4.1

DEVICE ADDRESS SELECTORS IN THE MEMORY

4.1

4.2
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The address of the first installed memory is:
ADDRESS BITS (1:6) = 000000

For more than one MEM 805 the table shown in Figure 4.3 must be
followed.



ADDRESS BIT AND ADDRESS BIT AND

SWITCH POS107 PIN SWITCH POS 107 PIN

1 12]13(14(5]6 1 {213]415]6

0K / 64K XX |Xx |[x]|x]|x 2048K / 2112K XIx [ x Ix |x
64K / 128K XXX |xix 2112K / 2176K X | x|x |x
128K / 192K X[ X [x |x X 2176K / 2240K X |x |x X
192K / 256K | x |x |x |x 2240K / 2304K x| x | x
256K / 320K X | x| x X | X 2304K / 2368K X | X X | x
320K / 384K X | x |x X 2368K / 2432K X | X X
384K / 448K X | x |x X 2432K / 2496K X | x X
448K / 512K X | x [x 2496K / 2560K X | X
512K / 576K X1 x X I X | X 2560K / 2624K X X | X | x
576K / 640K X | x X | x 2624K / 2688K X X | X
640K / 704K X | x X X 2688K / 2752K X X X
704K / 768K X | x X 2752K / 2816K X X
768K / 832K X | x X | X 2816K ./ 2880K X X | X
832K / 896K X | x X 2880K / 2944K X X
896K / 960K X | x X 2944K / 3008K X X
960K / 1024K X | X 3008K / 3072K X
1024K / 1088K X XX {x|x 3072K / 3136K X[ X [X|X
1088K / 1152K X X {Xx|x 3136K / 3200K X I x|x
1152K / 1216K X X | x X 3200K / 3264K X | X X
1216K / 1280K | «x X | x 3264K / 3328K x | x
1280K / 1344K X X X | x 3328K / 3392K X X | X
1344K / 1408K X X X 3392K / 3456K X X
1408K / 1472K X X X 3456K / 3520K X X
1472K / 1536K X X 3520K / 3584K X
1536K / 1600K X X | X {X 3584K / 3648K X [ x| x
1600K / 1664K X X | x 3648K / 3712K X | X
1664K / 1728K X X X 3712K / 3776K X X
1728K / 1792K X X 3776K / 3840K X
1792K / 1856K X X | x 3840K / 3904K X | X
1856K / 1920K X X 3904K / 3968K X
1920K / 1984K X X 3968K / 4032K X
1984K / 2048K X 4032K / 4096K
X = read dot visible 64K means 64 x 1024 words
FIGURE 4.3

MEMORY ADDRESS SELECTION TABLE



4.3

Deskew Delay Adjustment . _ 4.3

The deskew delay for DRDY DEL. may be adjusted by means of the
potentiometer R1 on the PCB (refer to Fig. 4.2 and 4.4).

ADJUSTMENT
i /—'
C4

0 ®
e O ¢4 425 O O
g o P | Cl | ads p

2ANE a P olal—]o Q5 P

_gig L2 ] Izlzizlzly oﬁg

o
anpb [t ] o/ 0
FIGURE 4.4

POTENTIOMETER FOR DESKEW DELAY ADJUSTMENT

The following procedure is recommended for adjustment of the
deskew delay:

1. Turn the potentiometer fully clockwise (max. delay).

2. Start testprogram

e.g. CPU 810 microprogrammed test operated in continuous
mode via the OCP.

Refer to "CPU 810 MICROPROGRAMMED TEST, USERS MANUAL
RCSL: 30-M 167".

3. Adjust delay according to Figure 4.5

1V5
- DATA READY (IC 109-1) .

108

-, DATA READY DEL (IC 85-3) . 1V5

.~ 105nS

=

FIGURE 4.5
DESKEW DELAY



4.4

4.4.1

4.4.2

Front Panel Indicators and Switches

Error Display with Enable Switch

Error display for the Error Detection and Correction circuits
is located on the front panel (refer to Fig. 4.6).

8 light emitting diodes indicates the possible error cases as
shown in Fig. 4.7. The error display will be updated whenever
an error occurs, thus displaying the error status of the latest
error case.

The error display may be reset or disabled by means of the
ERROR DISPLAY ON/OFF switch.

Error Detection and Correction Switches (EDC)

Two switches enables/disables the error corrector and the
check bit generator. The switches may be used for diagno-
stic purposes. The switches are named CORRECTOR ON/OFF switch
and GENERATOR ON/OFF switch.

vihen the CORRECTOR switch is in the off position no error

correction takes place, and the memory returns DATA ACK even
if an error is detected.

NOTE Error status are not correct-
ly displayed when the CORREC-
TOR switch is in the off posi-
tion

When the GENERATOR switch is in the off position the check
bits C1 through C6 are not written into the check bit memory
i.e. when new data is written into a memory cell, the check
bits C1 through C6 of the cell remain unchanged.

4.4 1"

4.4.1

4.4.2
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ERROR DISPLAY ON—1 —— QN— EDC —qQN—
@ G0 Gl S1 S2 S3 S4 S5 S6 ’ v MEM 805 @
O Ol0O O 0l0O0OO0 ©) ©) ©)
FIGURE 4.6

FRONT PANEL INDICATORS AND SWITCHES




TABLE 1

TABLE 2

TABLE 3

S1 through S5 S6 COMMENTS
= =0 No ERROR
= =1 Check bit 6 itself in ERROR
# =0 DOUBLE ERROR
# =] SINGLE ERROR
S1 through S5 indicates the bit
position in error (see table 2)
GO, G1 indicates the memory chip
group in error (see table 3)
S1 through S6 Bit position
ST |S2 |S3 | S4 (S5 |S6 octal in error
1 1 0 0 011 61 0
1 0 1 0 011 51 1
1 0 0 1 041 45 2
1 0 0 0 111 43 3
1 1 1 0 011 71 4
1 1 0 0 111 63 5
1 0 0 1 111 47 6
1 1 0 1 01 65 7
0 1 1 0 0] 1 31 8
0 1 0 1 011 25 9
0 1 0 0 111 23 10
0 1 1 1 011 35 11
0 1 1 0 111 33 12
0 1 0 1 111 27 13
1 1 1 1 0|1 75 14
1 1 0 1 111 67 15
0 0 1 1 041 15 16
0 0 1 0 111 13 17
0 0 1 1 111 17 18
1 0 1 1 0|1 55 19
1 0 1 0 111 53 20
1 0 1 1 111 57 21
0 1 1 1 111 37 22
1 1 1 0 111 73 23
1 0 0 0 01 41 CHECK BIT 1
0 1 0 0 011 21 CHECK BIT 2
0 0 1 0 011 11 CHECK BIT 3
0 0 0 1 011 5 CHECK BIT 4
0 0 0 0 111 3 CHECK BIT 5
GO |Gl MEMORY. CHIP GROUP
0 0 0 - 16K
0 1 16 - 32K
1 0 32 - 48K
1 1 48 - 64K
FIGURE 4.7

ERROR DISPLAY INTERPRETATION
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. 4.4.3  How to Locate a Memory Chip in Error 4.4.3

Ihﬁmgrrgrmdi5play shows:

GO G ST Ss2 s3 | s4 s5 6
0 1 1 1 1 1 0o 11| =175

| S1 through S6 758 indicates an error in bit 14

GO , Gl

1g indicates that the bit in
error is in the 16 - 32K
group. In this case memory
chip M30 is 1in error, see
Figure 4.8.
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32

48

16

32

48

PIN 1

16K

32K

48K

64K

16K

32K

48K

64K

UPPER BITS P

3 45 6 7 8 9 10 1112 13 14

15

16

17

1819 20 21 22 23 C1 C2 C3C4 C5Ce

LOWER BITS D—

FIGURE 4.8
MEMORY ARRAY PHYSICAL LAYOQUT




4.5

4.5.1

15

Strapping Possibilities (refer to Figure 4.2)

Following strap positions exist in the memory:

Straps for Dé]ay Lines

Straps for delay lines are located in position 91 (refer
to Figure 4.2). These straps define the timing for the
memory chips used. These straps are set from the factory
and they must not be changed. Logic diagram 15 shows the
actual settings of the straps.

4.5

4.5.1



5.1

CHECK-0UT PROCEDURES

Check-0ut Test of the Memory

Check-out test of the memory can be executed by means of
following testprograms:

1. CPU 810 microprogrammed test 2 , 3.
Refer to "CPU 810 MICROPROGRAMMED TEST, USERS MANUAL
~RCSL: 30-M 167"

2. MEM 805 testpackage
Manual : 30-M 198
Listing : 30-M 199
Bin.tape: 39-M 200

An initial check-out of the memory should be performed by
means of the microprogrammed test 2 and 3.

It is recommended to run test 2 via TCP for at least 2 hours.
A TCA 801 and a TTY compatible device are required to run
these tests. Test 2 may also be executed by means of the OCP,
but no exact error messages will then be given.

The MEM 805 testpackage is used to run the more advanced diag-
nostic tests, which requires an I/0 controller with input from
paper tape or magnetic tape.

5.1



