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1A

DESCRIPTION

The memory is a semiconductor memory,kthch‘is designed to be
used by the RC 8000 computer family.

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

The memory can be connected directly to the RC 8000 system
bus. The PCB contains all of the circuits necessary for a
CPU or peripheral device to read data stored in the dynamic
RAM, or to write data into the dynamic RAM. The memory array
consists of 120 memory chips each of which contains 16384
words by one bit.

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.

Blockdiagrams 1 and 2 in section 2 show the structure of the
memory. The figures in the boxes refer to the corresponding
logic diagram.
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FUNCTIONAL DESCRIPTION

.

The functional description will refer to blockdiagrams
(section 2) and logic diagrams (section 5) using the ab-
breviations BD and LD.

Internally RAM Chip Organization

The RAM chip is organized internally as two 8K sub-arrays
which form a single 128 x 128 balanced matrix (128 rows x
128 columns). The column decoder and sense-refresh ampli-
fiers are in the middle of the matrix and "dummy cells"
are located at each side. The "dummy cells" establish a
voltage reference for the balanced sense amplifiers. One
of the array halves inverts data and will store an input
"one" as a low level in the storage cell. A second inver-
sion is performed by the output circuitry so that the in-
ternal inversion is not seen at the chip terminals. The
control circuitry surrounding the matrix is controlled by
networks of clock generators which are activated by the
externally applied Row and Column Address Strobes, which
also latches the Row/Column Addresses into internally lo-
cated latches.

Refresh

Since charge Teaks of the storage capacitor of a dynamic

RAM chip it must be replenished periodically to retain its
data. Refresh of a 16K dynamic RAM chip is accomplished by
performing a memory cycle at each of the 128 row addresses
within the retention time. A1l of the 120 RAM chips in this
RC 8000 memory array are refreshed simu]taneously. The need
for refresh cycles is selfdetermined by the memory control
logic, which times out an interval of 1/128 of the retention
time. At the end of each interval, the logic either initiates
a special refresh cycle or steals the next cycle for refresh,
if a normal cycle is in progress.
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Memory Operation

The RC 8000 semiconductor memory is capable of performing opera-
tious in the Read and Write modes. Each operational mode is de-
fined in the following paragraphs.

Read

Read cycles are initiated by the bus master, which places the
address on the ADDRESS bus, places the transfer direction code
on the DATA OUT line (DATA OUT = 0), and sets the DATA READY
control signal to logical 1. The memory delays the DATA READY
signal to compensate for skews, device address decoding, and
address parity check. At the end of the delay, a memory read
cycle is started if the memory is addressed, which means:

1. ADDR (0) equal to logical O.

2. ADDR (1:6) equal to the same value as selected by the memory

device selector switches (IC 107 , LD 3).
3. 0dd parity of ADDR (0:22) and ADDR PAR.

Information stored in the addressed memory location are latched
into a register at the end of the access time. To increase memo-
ry reliability a single error correction and double error detec-
tion code has been incorporated. The information stored consists
of 24 data bits and 6 check bits. When this information has been
lTatched into the register they generate a syndrome pattern that
corrects any single error and detects all double errors. After
error correction, data bus parity generation and activation of
the data bus transmitters, the DATA ACK signal is sent to the
bus master. DATA NACK signal is sent if a double error has been
detected. Short time after the leading edge of DATA ACK / DATA
NACK the memory cycle is terminated. The memory timing genera-
tor is described in section 4.4.

4.3

4.3.1
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Write

Write cycles are initiated by‘tbenbus,master,Awhich places the
address on the ADDRESS bus, the data on the DATA bus, the trans-
fer direction code on the DATA OUT line (DATA OUT = 1), and sets
the DATA READY signal to logical 1. The memory delays the DATA
READY signal to compensate for skews, device address decoding,
address parity check, and data bus parity check. At the end of
the delay, a memory write cycle is started if the memory is ad-
dressed and data bus parity ok. In case of data bus parity error
a DATA NACK signal is sent to the bus master, which terminates
the bus cycle. To increase memory reliability a single error
correction and double error detection code has been incorporated.
The code uses 6 check bits, which are generated from the 24 data
bits. After check bit generation the total information (30 bits)
is written into the memory and the DATA ACK signal is set to lo-
gical 1. Short time after the leading edge of DATA ACK the memo-

ry write cycle is terminated. The memory timing generator is de-
scribed in section 4.4.

Memory Timing Generator (LD 14 , LD 15)

The memory timing generator is started by either the bus master
read/write cycle request or by the internally generated refresh
request. The timing generator generates the same signals regard-
Tess of the type of cycle being performed. The signals generated
are Row Address Strobe enable (RAS ENABLE), Column Address Strobe
enable (CAS ENABLE), Multiplex enable (MUX ENABLE), Finish, and
Ready. The ready signal when 0 volt indicates that a cycle is in
progress. RAS and CAS timing signals latches row respective co-
lumn addresses into row and column latches located internally in
the memory chips. 16K - 16 pins dynamic RAM's requires the total
14 bits address to be multiplexed into two 7 bits addresses. The
multiplexing is done by means of the mulitplex signal, and the
memory address selector (LD 17). The trailing edge of the finish

signal sets DATA ACK / DATA NACK at the end of the timing sequen-
ce.

4.3.2
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The timing generator uses digital delay lines. When a memory
cycle is started the 74S74 FF is triggered. The 74S74 FF is
used as a divide by two circuits so only one transition edge

will pass down the delay line. The 74586 ex- or gates detect
the transition at the appropriate tap down the delay line.
The ex- or gates respond with a pulse whose width is equal to
the spacings of the inputs along the delay line. The pulse
will have the same polarity regardiess of the polarity of the
transition passing through the delay line.

Memory Refresh Controller and Refresh Counter (LD 14 , LD 17)

The request for a refresh cycle is executed by means of an
oscillator, a counter, and a FF. This circuit times-out when

a refresh cycle is required. A refresh cycle is required every
15.625 pS (15.625 x 128 = 2000 pS). The time-out time of the
circuit is 15.61 yS. The output from the counter sets the re-
quest FF, which sets the refresh cycle FF provided a normal
cycle is not in progress. If a normal cycle is in progress the
refresh FF will not be set until this cycle is terminated.

The refresh signal gates the contents of the refresh counter
to the AO:A6 address 1ines of the memory array and activates
all of the row address strobes thus refreshing the entire me-
mory array. During the refresh cycle the refresh request FF
is cleared and the refresh counter incremented by one thus
preparing the refresh controller for the next refresh cycle.
The refresh FF will be reset at the end of the refresh cycle.

During refresh cycles the Cycle Acknowledge signal, the Read
Data Available signal, and the Latch signal are disabled.

4.5
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Address Path (BD 1)

RC 8000 address bus uses 23 address lines and one address
parity line, which makes the parity odd.

Address bus receivers are standard RC 8000 transceivers
TEXAS INSTRUMENTS SN 75138, only the receiver part of
75138 is used (LD 2). After the address receivers the
address 1ines are named ADDR (0:22) and ADDR PAR, with
ADDR 22 as the Teast significant bit.

A1l of the ADDR lines are routed to the memory modul
selector and address parity checker (LD 3), which makes
out whether the memory is addressed or not. The memory
is only started if it is addressed, which means:

1. ADDR (0) equal to logical 0.

2. ADDR (1:6) equal to the same value as selected by
the memory modul selector switches.

3. 0dd parity of ADDR (0:22) and ADDR PAR.
4. Data Ready control signal equal to logical 1.

ADDR (7:8) are routed to an one of four decoder (LD 15),
which select one of four 16K x 30 bits memory groups. ADDR
9:22 are via address multiplexer (LD 17) and address line
drivers (LD 18 , 19) routed to all of the dynamic RAM JC's
to select one 30 bits word out of 16384 words. Three types
of addresses must be supplied to a dynamic RAM JC. These
are the row address, the column address, and the refresh
address. The address multiplexer multiplexes ADDR 9:22 to
two 7 bits output addresses, which are used as row and
column address. ADDR 16:22 becomes the row address and
9:15 becomes the column address. During refresh cycles

the contents of the refresh counter becomes the output

of the address multiplexer.

4.6
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The outputs of the address multiplexer are inputs to the

address Tine drivers. Damping resistors are inserted be-
tween the outputs of the drivers and the address inputs
of the dynamic RAM JC's. These damping resistors preserve
the clean wave shape of the address signals.

Memory Clock Signal Drivers (LD 16)

RAS, CAS, and WE drivers are two input 74S37 buffer gates.
Since it is the presence of both RAS and CAS that starts

the internal timing of a dynamic RAM both RAS and CAS can

be decoded for chip selection. The memory uses the RAS

signal as chip select. Address bits 7:8 from the bus master
selects between four pair of RAS drivers. Each pair of buf-
fer gates drives one 16K x 30 bits memory group. Eath driver
of the pair drives 15 bits. During refresh cycles the refresh
signal makes all of the RAS drivers active. CAS drivers are
not active during refresh cycles. The CAS signal is not needed
during refresh since all 128 cells in the selected row of a
memory chip will be refreshed simultaneously via the 128 sense
amplifiers, and the RAS signal. No data is transferred to the
data-in or data-out buffer of the memory chip when CAS is in-
active. Each CAS driver drives 15 memory chips. The WE drivers
are active during write into memory. The WE signal many change
state during refresh cycles, however, this has no effect since
CAS is not active. By means of a manual switch it is possible
to disable writing of check bits. This feature, which is used
for diagnostic. purposes, dictates use of separate WE drivers
for the check bit part of the memory. WE drivers for check
bits are shown on LD 21. Each check bit driver drives 12 me-
mory chips. WE drivers for the data part of the memory drives
15 memory chips (bits 0:14) and 9 memory chips (bits 15:23).

A damping resistor is inserted between the clock drivers and
the clock inputs of the memory array. This damping resistor
preserve the clean waveshape of the signal.

4.7
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Error Control (BD 2)

The RC 8000 data bus uses 27 bidirectional data lines. A word
is divided into three octets with one parity bit per octet.
The parity bit makes the parity of the octet odd. The parity
bits are not written into memory. During write operations data
received from the bus are checked for correct parity. A parity
error causes a DATA NACK to be sent to the bus master. During
read operations a parity of the data read from memory is gene-
rated and sent to the bus. Error control with the memory is
executed through the use of a single error correction/double
error detection code.

Error Correction and Detection Logic (BD 2)

To correct single bit error, information in the form of check
bits is required to address the bit in error. Since an error
also may occur in the check bits, they are required to address
themselves also. For a memory system with a specified word
length, the number of check bits needed for a Single Error Cor-
rection code (SEC) can be determined by the Hamming relation-
ship: ‘

2>m+ 1 +¢c

where m = number of data bits, and ¢ = number of check bits.
For a 24 bits RC 8000 word, five check bits are needed. For
double error detection only one more check bit is needed.

Data written into memory are the inputs to a check bit gene-
rator (LD 9 , LD 10). The check bit generator is a parity ge-
neration circuit, which constructs the check bit field from
selected fields of the data word. Figure 4.9.1 shows the pa-
rity check matrix used. The check bit generator generates an

odd parity sum for some bit combinations and an even parity
sum for others.

4.8
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The odd-even mixture makes it possible to detect failures

that manifest themselves as all 0's or all 1's combinations.
C6 check bit is generated as an even parity sum of data bits
0:23 and check bits 1:5. Check bits are stored alongside cor-
responding data bits in the memory.

During memory access the syndrome generator (LD 9 , LD 10)
generates new check bits from the fetched data. These new
check bits are individually compared with the stored check
bits that were fetched from memory. When fetched data or
check bit contain an error, old and new check bits differ.
The comparison produces five syndrome bits (S1:S5). Each
syndrome bit is 0 if the respective old and new check bits
are equal, and 1 if they are different. If the five syndrome
bits are other than zeros an error exists, and the syndrome
bit pattern uniquely pinouts the bit in error. The sixth syn-
drome bit (S6) is the parity sum of the stored data and check
bits. If this parity sum is odd, S6 is 1; if even S6 is O.
These six syndrome bits can correct single bit errors and de-
tect double bit error according to the following simple rules:

If S6 =1 and S1:S5 # 0 in general, a single error has oc-
curred. The syndrome decoder (LD 11) decodes the syndrome bits

1:5, and pinouts the bit in error. The error corrector (LD 12 ,

LD 13) corrects the error merely by inverting the bit. However,
occasionally the five syndrome bits will indicate a code not
existing in the parity check matrix (310 s 31]0); if this hap-
pens and S6 = 1, an odd number of errors is in the word. These
errors are treated as single errors.

If S6 =1 and S1:S5 =0 an error in the stored C6 bit is
present.

If S6 =0 and S1:S5 # 0 an uncorrectable double error or an

other even error is present. In this case a DATA NACK is sent
to the bus master.
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If S6 =0 and S1:S5 = 0 no error exists in the word.

An example is shown in Figure 4.9.2 of how the error cor-

rection works.

The single error correction circuits may be disabled by
means of the corrector ON/OFF switch (LD 11). This feature
is used for diagnostic purposes.
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Error Display Logic (LD 11) 4.10 ’

Whenever an error occurs (S6 = 1 or S1:55 # 0), syndrome
bit S1:56 and ADDR 7:8 are stored in a 8-bits register, which
controls 8 Light Emitting Diodes Located on the front panel.
In this way the error display will always indicate the error
status of the latest error occurred. By means of the parity
check matrix, the bit in error can be identified. The address
bits displayed will identify the group of the memory array -
one 16K x 30 bits group out of four - so that the defective
memory chip can be readily located. The Error Display ON/OFF
switch may be used to clear the error status or to disable

the display. ‘



Memory Array (LD 20 , LD 21)

The memory array consists of 12016 pins standard dual-in-line
packages. The memory chips are MOS dynamic random access cir-
cuits organized as 16384 words by 1 bit.

The first function the chip performs regardless of whether the

cycle will be a read cycle, write cycle, or refresh cycle is

to latch and decode the 7 row address bits. One of the 128 rows
will be selected. Next the contents of all 128 cells in the se-
Tected row will be sensed by the sense amplifiers at the top of
the column and data held there for use later in the cycle.

Since the first function of the chip is to read the information
contained in a row of cells, inputs such as column address,
write enable, and data-in are not needed until the row of cells
is read by the sense amps. This allows time to first strobe in
the row address and later with CAS-strobe to latch the column
address. Next, the column address is decoded and one of the

128 sense amps will be selected to output data to the output
buffer. The -, Write Enable signal is high during read cycles.
Also the data is rewritten into the row from which the data was
read initially. If -, Write Enable is low, the data on the
data-in Tine is latched by the "and" of CAS, RAS, and WE. The
selected sense amp now receives the new data and the informa-
tion being held by the other 127 sense amps will be rewritten
into the selected row. Thus, the information in the selected
row is refreshed by any cycle. Each row must receive at least

one cycle to refresh it every 2 mS.

The memory chips, which stores the check bits, receives a special

-, Write Enable signal. This signal is under contro] of a switch
capable of disabling the signal. This feature is used for diag-
nostic purposes.



SIGNAL DESTINATION DESCRIPTION ;
|
o
8000 DATA REC.  0:15 p7 Received data 0:15 from the RC 8000 system
; ISIES
8000 DATA REC. 16:23 e
. I
;8000 DATA REC. 16:23 p 8 Received data 16:23 from the RC 8000 system}
p 21 bus -
=
~E
no
%
i :
B I
. s g
| ~J| O ‘
®l& |
~t. 2
N
—|2
| o
T x
|
1
Unit
(| MEM 805 8000 DATA TRANSCEIVERS p i oF 23 ®
Dwg.No. | T
4 A 25552
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14/17- 78

75 438
o 1004 B22 7 8000 DATARO 24 3 B000 DATA REC. D
1901 C 22 - / 7 o ¢ = /
1204 B 25 = 2 94 e - 4
100/ < 23 - 3 354 Nz = 2
/0 __49-3 ) 0 4
L 49-7 (o)) / 5
/d __49-9 cD 2 /7
/L 49-/3 cD 3 /3
£ 59
29 75 138
¢ 10013 2% 7 8000 DRTA 4 20 3 8000 DR7H RELC. %
<1007 C 2% - 5 7 s - 5
¢ 100/ B 23 - ¢ 94 20 - z
¢ 100/ .25 7 /5 /4 - 7
N
/2 70 -3 cD 4 4
/2 70 -7 &) 5 5
4 70- 9 ()] 4 7/
12 __70- /3 D 7 /3
£
/29
47
75 138
¢ 1004 B 26 7 8000 DA77 8 2 q 3 8000 DATH REC. 8
1001 C 2¢ - 9 7 g 6 - 9
10013 27 - 10 94 10 - 10
2 700/ C 27 - /7 154 74 : /7
/2 _28-53 ov)) 8 4
/2 _28-7 CD 9 5
2 _28-9 £2 10 7/
/L 28~ /3 CD 4/ /3 A
‘ /2[ 8 "
X 9 75 {3
2 100/ B 28 7 8000 DRATR /2 . 4 g 8000 DRTH REC. /2
& 100/ C 28 - /3 7 g A - o,
¢ 100/ B 29 - 7 9 4 /0 - 74
¢ 100/ C 29 - /5 £5 3 /4 - /5
/3 __4/- 3 (D 173 &
13 _4/-7 (&) /3 3
13 _4/-9 o)) /4 P2
13 __44- /3 o 15 /3
£
7
48
75738
<« 7001 B 30 7 8000 DATR 16 24 3 8000 2A7R REC. 1€
:L/oo/ C 30 - /7 7 g - /7
S 1002 B 2 - /8 g /0 = /8
;/aoz [ - /9 £5 & S - /9
13 __Z4-5 cD /¢ 2
13 __24-7 (D /7 5
/13 __24-G CD /8 4
13 __ 2473 cD 49 £3
£ 30
74 9 75 /38
e 1008 B3 7 8000 DRT R0 2 a 3 8000 DATA REC. 20
e 7002 C 3 - 27 Z g 6 - 27
1002 BY - 22 94 /0 - 22
1002 ¢ 4 : 23 ) 3 74 - 23
/3 __23-3 (D 20 4
/3 _33-7 (D 27 5
/3 33-9 cD 24 //
13 __22-43 cD 23 /3
£
]
5 __85- ¢4 7 SEND DRTAH ) e
MEM 805 8000 DATH TRENSCEIVERS
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SIGNAL

DESTINATION

DESCRIPTION

ADDR 0:23 and

Address Lines from the RC 8000 system bus

.

ADDR PAR ~=E
ADDR 0:4 p 3 N2
v ;;3
ADDR 5:6 b 3 ~
p 15 ] 7
L
ADDR 7:8 b 3 Sk
p 15 M
p 17 FS
» =
ADDR  9:22 p3 %
p 17, ~| O
®
ADDR PAR. b3 = 6
N7
—|2
<!eo
e H
1
|
|
|
_»Unit
NEM 505 8000 ADDRESS. RECEIVERS 0.2 of 23 ®
wg. No.
A 25553




. 7001 BA) 7 ADDR O 24 3 ADDR__Q
S /004 /0 7 ADDR 1. 745 s VN ADDR 1
< 1002/ B/ 7 ADDR 2 94 i 72 ADIR 2
700/ C// + ADDR .3 723 S P2 2 A2DR_3
® )
5
Vi ;
/3 .
£ ] 92
ovl S ov | 75738
e 100/ BJL 7 ADDR 4 24 3 ADDR %
¢ 100/ C /2 7 ADDR % 7o ¢ ADDR 5
e 1007 243 7 ADDR 4 94 ¥ ADDR ¢
100/ c {5 7 HDDR 7 45 5 /4 ADDR 7
v
5
//
13
£
_ oV 2 ov
3 .
757358 A
100/ D14 7 ADDR 8 24 3 A2DR 8
o e A00{ C /4 7ADDR Y 75 A ADDR 9
- e {00/ B {5 1 HADDR {0 94 10 ADD R 10
. 2 1004 ¢ /5 7 ADDR /f 75 4 Wz ADDR /7
A
5
/7
/3
£
ov_l 72 ov 80
- 75 738
« 1001 B /6 7 RDDR /2 24 3 ADDR 42
e 700/ C /6 71PDDR /3 7 6 ADDR 43
« 700/ B/7 7ADDR /4 ; 94 10 A2DR 1%
1001 C {7 74DDR /5 7z 4 ADDR 15
9
5
7
73]
£
ov 1l Y ov
68
75738
o « 1001/ B /8 7ADDR /¢ 20 ADDR /¢
200 C /8 7 ADDR {7 74 < ADDR /7
<100/ 249 7 ADDR /8 24 10 ADDR /8
¢ 100/C /9 7 ADDR {9 454 / ADDR /4
Vi
5
% //
pA
X L £ 69

X ' - ov])l 2% ov [75/38 ,

NN 100/ B 20 7 ABDR 20 24 3 ADDR 20
L ¢L00/ C 20 7 ADDR 2F 74 A R22R 2/
N e 1001 B2/ 7 fDDR 22 94 /0 ADD R 22
DN £00/C 2] 7 FPDR PAR /5 4 77 FDDIR PAR

2 4

= o)

% /7

z /3
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SIGNAL

DESTINATION DESCRIPTION
LOGIC 1A p 3 Logic 1 generator A
. ~| O
p b5 o &
p8 SH
p 10 ~[
=
oy
LOGIC 1B p 12 Logic 1 generator B
: -9
p 13 cog
S
LOGIC 1C p 11 Logic 1 generator C X
2 p 14 =
: :
O
MEM SEL NOT USED Memory selected. %
This signal is high if: SE
N o
1) ADDR O equals logical 0 :::3
0=
2) ADDR 1:6 equals the same value
as selected by the memory modul
selector
3) 0dd parity of ADDR 0:22 and ADDR PAR.
-, MEM SEL p b5 -, Memory selected.
Inverse signal of MEM SEL
i
|
: Unit
lgEM 305 ; MEMORY_ADDRESS.DEC P.3of 23 ®
wg. No.
A 25554
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SIGNAL

DESTINATION DESCRIPTION
{l'b‘
8000 DATA PAR. REC. 0:2 p 8 Data bus parity bits 0:2 as received from
the RC 8000 system bus > E
-, DATA PAR. OK p5 -, Data bus parity ok =g
<
8000 DATA OUT REC. 6 Data out signal received from the RC 8000
8 system bus. %ﬁ g
15 Data out when high, indicates that the Mg
operation is an output operation (write FS
into memory) é
s g
DATA RDY.A p b5 Data ready control signal from the RC 8000 § i
system bus. Data ready is high, when the ES =
bus master requests a'memory cycle E 5 :
Tl®
DATA RDY.B p 5 Data ready control signal from the RC 8000
p 11 system bus. Data ready is high, when the
bus master requests a memory cycle
SYSTEM RESET P15 This signal is a general reset signal from
the RC 8000 system bus. The signal resets
the error display status (p 11)
-, POK p 4 -, Power ok signal as received from the
p 14 RC 8000 system bus. The signal when low, ‘
p 15 indicates that all voltages have reached
proper- levels
Unie 8000 DATA BUS _PARITY_ CHECK/GENERATION R
MEM 805 AND p4of23 .
vE“géEES CONTROL SIGNAL TRANSCEIVERS |\




VH

7471/~ 78

/

- {7{/4; Py
C AI00 R E 7 2000 DATA PHR D < g 3 800D DATE PED B
e 700w S T ApND BRI PAR 1 .9 ¢ BopN DRI A et F T
2 i 32 7 RADODARTH PAR 2 l/o Y, 8000 D25 Pt =
/5 a 7/
7z /
'/N? oA n 0 / ) 1/
7 “ ! 2! 5
Yo G-4 . 128 74
A G i % 3 els 13
0 i g : 1 £
74 o 4 401 oy 429
/0 /7 o16 :
AEERT 7 /7
72
2l 745487 6
VAL L N AN / :
VOANE <
P L A 4
1L LA = [ g e 4
/\/ 7'/' .;" - /‘f g
/% 4/ 7 - /3 0
/3 4/-9 - 44 /7 7B VA '
13 “/4/% - /5 74
/3
4
? 745587
/3 24-3 CD /4 /
/5 ,;,)‘,l/' 7 - /./ 47
/5 J4-G - 18 4
/3 443 - /4 &g els
/5% 23-3 = 20 9
/3 i5-7 - 2 /0
13 L2-9 - 22 / ol
/3 22-73- 23 2
ov | 798280
S _B5-6 7 SEND DATH
g 3-5 RYre 0:7 PRR 73 &7
9 45 BRYTE 8 /5 PR /7 s 4 T DRTR PRR Ok
9 /5-8 Ry T L AL 23P8HR < /0
10 %
75 /38
¢ 7002 C6 7 DRATRH OUT 2 g 3
¢ 1004 R 7 7 DATA RELDY 7 a &
1004 BY 7 DATH NACK 94 /0
¢ 1001 BB 7 2DATA ACK 15 4 /4
’ v
) =
5 __59-4 NACK /7
5__38- 3 ACK 7.3
ov V4
4 _37-4 7 POK
&7
) 75 /38
¢ 7907/ B6 7 SYS RESLT BYS Zq SYSTEM RESE]
1001 C8 POK _BUS 74 A 7 _POK
9 a ) /0
100/ B2 SEL /N (0) Z» /Y
¢« 1001 B3 SEL N (o) 4
L 5
,\_/0‘0/ 3% SEL V(L) ov 7/
73
< /001 B5 SEL QUT(Y)
/.Z?
MEMEDA

A13595

Cin aL

8000 DATH. BUS PHRITY C//EC;(/G.{/Vé p/;na/y
CO/W‘ZE‘O& SIGNRL /P/‘?/VSCE///ERS ~



SIGNAL

DESTINATICN

DESCRIPTION

START CYCLE

~, START CYCLE

-, DATA RDY.DEL.

NACK

ERROR:S6

ACK

-5 SEND.DATA

p 11

p 8

p5

p 4

p 1

p 4

p1
p 4

Start Memory Cycle.
When a DATA RDY signal has arrived to the memory a delay
is started. At the end of the delay time, the START CYCLE
FF is set to logical 1 in the following two situations:
1. Read cycle if:

llemory Selected

2. Write cycle if:
Memory selected and
Data Parity 0K

Start Cycle FF is reset by the -, Cycle Ack signal, which
is not generated during refresh cycles. If the Start Cycle
FF becomes logical 1 while a refresh cycle is in progress,
the normal read/write cycle will be postponed until the
refresh cycle is terminated.

Inverted Start Memory Cycle.

-, Data Ready Delayed.

The Data Ready signal from the bus master is delayed to
compensate for skews, device address decoding, address
parity check and data bus parity check.

Data Not Acknowledge.
Data Not Acknowledge is sent to the bus master as a re-
sponse to the Data Ready signal if:
1. Write Cycle and
Data Parity error on the bus

2. Read Cycle and
Double Error in the data read from memory.

Error or Syndrome bit 6.
This signal becomes logical 1 if a single error or double
error is present in data read from memory.

Data Acknowledge.

Data Acknowledge signal is sent to the bus master as a
response to a Data Ready signal when a successful read

or write cycle is finished. Data Acknowledge is also
generated in cycles in which single error corrections
occur. If the error correction/detection circuits are
disabled (correction switch off) the Data Acknowledge
signal is generated regardless of whether an error ocecurs”
or not.

-, Send Data to RC 8000 system bus. This signal gates
memory read data to the RC 8000 system bus.

Unit

MEM 805 START CYCLE, NACK, ACK, AND SEND DATA

p 5 of 23

Cwg.No,

i
i", A 13589




vH

14/11- 78

RGH

/5 in g 27 A 0&7-‘
4 ,r’:j]#,"" - ‘,“;T;‘?ﬂ 'P/‘?Q OK

3 83, I MEM SEL

A

ROURUS
QK B299w-2028
22 //l 78
‘ 9/0£ 85 2[5 715 STRART ( ACLE
s DAT A RDY ./ / % ‘o7
/ L4 . ! 2 2 ng LK ol4 7 STAHART CACLE
‘ [ lzwsw
ov /59
Iwswlocic 14 T AT R’DY
DEL
| 44
/4 75-57 CYCLE ACK 41 745\ ¢
Y4056 DATR _RDY A 4108
240810 06/C 1 7
| 99 74
IEH-6 DRTA OUT” /1745 2 745541
487407 DRTA_PRR 0Kk 2100 3
4
¥
38347 MEM SEL Juri 104 78
/17 /19
5 §5-37 DATH RDY DEL 7 99
2L Nu o7 4174 s >og YPCK
0V| 74 S 1 Sloo !
hidk-¢6 DATH RDY A /%9
3405-/p LOG/C_ 1 A
63 -
70 77-46 56 /914 00/,2 LRROR /' S¢
17 84-757 N0 L£RROR 7518 1972
2|5/ /
/5409 DATA oyT AN <2 gy Iy v 58
745739 451745 \n6 FAR 5
5142 3|7
ols
VyST4
446-3 DATA RDY R /9
/00 88
71 10941 DISABLE LERROR CORRECT/ON 2o 719
74 7547 CYCLE ACK 7717
018 ALK
7537
3 10800 LOG/IC 14 , 739
él 8¢ . 85
2> 715 41745 Y 6 7 SEND DRTS
/4 5531 LRTCH 3l 51732
ole LERROR'SG DECODER
74574 N /i our|ovriovriovr
15 410-7 POK ' < Lol L\ H A
L ~ AL K7
~ L HoH Lo H
e H \HNHIH L
MEM 805 START CYCLE, A//?C/(/ RACk and. SEND DATA 5

A13596
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SIGNAL DESTINATION DESCRIPTION
RD 0:23, and RD'61:C6 Read Data 0:23 and Read Data C1:C6.
The memory Read Data Output Latch holds Ik
data read from the memory. The register %3‘3
is loaded during a normal read cycle k;~5
when memory data are available =
RD 0:11 p7 ks
151Y
p 12 Lz
e
RD 12:15 7 = |°
B 13 =
= w
RD 16:23 8 -
: @
RD C1:C5 p8 SE
RD C6 p 10 DIg
=%
Unit
MEM 805 | MENORY READ DATA GUTPUT LATCH 56053 ®
Dwg. No. | e R
A 25556




VH

/‘//// -78

2cH

B NE T N W W

v L 2
B o 745373
o Mi . MEM REBD DARTH 0 3 2 RD O
9 _ Mo - /% - 7 z 5 —
0 w3- /5 = £ 7 A - 2
0 M- - % & 9 3
0 _MA- 74 - -4 /3 42 -7
0 _M{ - 7% - 5 /% ‘ /5 -5
20 M7 - s - A /7 A - <
26 MR- s ~ 7 /8 /9 - 7
' G £
/7| 7
/0
S 748373
20M9-/% MEM RERD DATH 8 3 2 RD8
20 214015 ~ - g 4 5 - 9
20 Y- 1% - /0 7 ¢ 10
L0 _MLE- 4% - /7 4 9 /4
20 MA2-74 - 72 73 42 A
20 _MAY - /4 - 73 14 /5 - /3
20 M45 - 1% - 7% /7 /6 - /%
21 M -4/ 1% — 75 /8 /9 )
oy
/7 /‘r
|
A
745373
21 Mgl 1 MEM READDRTAR /¢ 2 2 RD
21 Mud-4% /7 ¥ 5 - /7
21 Mok 4 /8 7 ¢ - /8
1 Mé5-4% /9 8 g - 79
21 pMsE-14 20 /3 /2 20
A1 Mz7-74 27 /4y /5 - 2/
A1 MEE-7% 2L 77 /6 T 24
21 ML9-1% 43 /78 79 PAY)
G £
anrd
6/
745373
27 _M70-1% MEM READ DRATH C{ 3 2 RD C A4
27 _M 74 -1y - Cd 4 5 - C2
27 M 7214 ~ (&) 7 6. -~ C3
M 7314 ~ Cc 4 Jod v - C¥
27 M Ty 1 - [ /3 - C5
21 M 15-74% - [allA 74 /4 - C¢
/7 76
/8 e
ov_1 G £
/7| 7
14 55-9 LATCH T
b 1043 8000 DATA our REC.
MEMB05

A13597

MEMORY RERD DATA OUFPUT LATCH



SIGNAL

DESTINATION DESCRIPTION
. .
DATA 0:23 Data 0:23 are wired-or results of data
received from the 8000 system bus and - g
data read from memory. During write t’\? '.f:z
cycles data from the bus will be gated ;; g
to the check/syndrome generator to be §
used for check bit generation. During
read cycles the contents of the memory P S’
read data output Tatch is gated to the S i
check/syndrome generator to be used for ’,(; h
generation of syndrome bit pattern. é
DATA 0, 1, 4, 8 b9 io
‘@
Data 2, 3, 5, 6, 7, 9, 10, Sk
1, 12, 13, 14, 15 Ef o
| ®

Unit

MEM 805

"DATA 0:15 TO CHECK/SYNDROME GENERATOR ~ |p 7 of 23

Dwg. No.

A 25557
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DATA 045 Zo CHECK /SYNDROME GENERATOR

/L8 8000 2A7E REC 0O 2 /8 DATA L
: - : —11
‘ /<2 - / 4 /6 L\"\/ - /
/_E&-y - 2 o iz ‘_\L_./ - 7
/55 - 3 4 P ™\ - 3
/ ( =
‘ 725240
¢ 22 - ) 0
6 A4 - RD 1
6 _22 RD 2
6 .672‘ 4 ,‘QJD \3
L5
7/ _59-5 8000 DATAREC 4 /4 g D 2078 4
/ _£8- & - /3 7 - 5
~ L]
/_59-/p - 6 /5 115 %Lﬂ/ - ‘
) _59- /4 - 7 /7 Mk RN -7
PR [ Ly
@ TEPT,
C_22- 72 2D 4
6_ 242 - 75 R 5
6 _22- /4 2D A
6L~ 19 2D 7
73
/_47-3 S000 DATHA REC 8 2 /8 l_‘_\/ DATH A
/47 ¢ - g o A L_‘ \/ - 4
/5740 - /0 A /Y E\/ - /0
/ kT4 - 7/ g W ™ -
[ Y
/
T4 S 250
6 10-2 RD 8
6 _40-4 RD g
6 __10- 4 RD /0
6 __10- 4 RD /7
/2
. /1 _40-3  BO0ODATA REC. /. // g I_r\ DA A
{ 4o 4 ~ /5 /3 Vi L_h/ - 73
1 _40-/0 — /% /5 5 N\ - /4
@ ; , -
% 1 __40- 1 - /5 /7 3 o - 75
Ly
= 79
S y - Ths 2450
N _40-4 RD /2
X ¢ _A40-/5 RD 73
- 6_fo-7 2D 74
6_10-49 RD 75
15 _740- 72 A7 IV
‘ MEM 805 7



SIGNAL

DESTINATION

DESCRIPTION

DATA 16:23

€C1°:C5°

-C1°:C3”

C4°:C5°
DATA PAR 0:2

—_

p 9
p 10

p 9
p 10

p 10

p 9

Refer to description on page 7.

C1°:C5° are wired-or results of logical 1/
logical 0 generators and check bits read
from memory. During write cycles the I/0
generators are gated to the check/syndrome
generator to be used for check bit genera-
tion. During read cycles the check bits
read from memory are gated to the check/
syndrome generator to be used for genera-
tion of syndrome bit pattern.

DATA PARITY 0:2 are wired-or results of
logical 1 generators and the bus parity
lines received from the RC 8000 system
bus. During write cycles the bus parity
bits are gated to the check/syndrome
generator. This generator is also used
to check the bus parity. The generator
produces three signals BYTE 0:7 PAR,
BYTE 8:15 PAR, and BYTE 16:23 PAR. These
signats are "anded" to the -, DATA PARITY
0K sigha]. When the bus parity has been
checked and if parity is ok, the memory
timihg is started. This causes logical
1's to be gated to the check/syndrome
generator. During read cycles logical
1's are gated to the check/syndrome
generator.

HA®ZL 2L 84

Aq paubiseq

Aq umeuq

HA Lo el 821 HSIN 2L 2L 8Z]

L EETo) avu‘Mo

Unit

MEM 805

DATA 16:23, C1°:C5* and DATA PAR 0:2 to | p 8 of 23

Dwg. No.
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.
SIGNAL DESTINATION DESCRIPTION
[
BYTE 0:7 PAR, p 4 At the beginning of write cycles, these
BYTE 8:15 PAR, and p 10 signals are used to check the bus parity. &;g
BYTE 16:23 PAR Each signal is at high level if parity of E;‘E
the respective byte is ok (see also k;&'
description of DATA PAR 0:2 on page 8). =
If parity is ok the memory timing is
started and the BYTE PARITY signals are §;§
now used to generate check bit 6. In read §- -
cycles the BYTE PARITY signals are used ;;*
to generate syndrome bit 6. 25
' w
T
C1:C3 p 10 While data are written into memory, check/ 5?0'3
syndrome generator generates check bits EG =
C1:C6, these check bits are stored along- ?3 i
side corresponding data bits in memory. §§
S1:S3 p 11 Syndrome bits 1:3.
1 On reading data and check bits from
memory, they generate the syndrome
pattern (S1:56), that correts any
single bit error and detects double
bit errors.
-, S2 p 1 Inverted syndrome bﬁt 2.
@
Unit
MEM 805 CHECK/SYNDROME GENERATOR p 9 df 23 ‘
QS R €1/51:63/83 oo
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SIGNAL

HA'ZL1 21°8L

Aq paubysag

Aq umeaq

HA*12°21°8/] HSIA" 2Ll 2L"8L

%39y a:m.«a

DESTINATION DESCRIPTION
C4:Co p 10 Check bits C4:C6. Refer to description of
' p 21 C1:C3 on page 9.
S4, S5 p 11 Syndrome bits 4 and 5. Refer to descrip-
tion of S1:S3 on page 9.
N p 5 Syndrome bit 6.
p 11 Refer to description of S1:S3 on page 9.
Unit
MEM 805 CHECK/SYNDROME GENERATOR p 10 of 23
Pbwg.Ne. } T T T e

A 25560




RGeA

V#
78

2P

T AN ngrh 2 /
TR - - A <
7_L5- 3 7 4
7 /3 . N q 8 els
7 /3L - /7 g
7oA - /3 /7 s
7_ 45~ 1% 7 olé ,
7 /3- B /5 2 Sl
' /A
ov ‘
V4528 ‘ CY% makes /OQVLZj cren
18 -
§ 46-72 DAIAR K / : v - Hegh afura’njr rmermory wrile
8_ L8 - - /8 p; '
8 /- . : /9 ,
8_79- 27 8 cls
A - J4 9
8 V- Sl Ch7 /0
B _J08° L0 LoG/C /A /7 0l¢
<
3
ov L
74 5280
: 7
7 _25-42 DATA 3 /
7 _R25- 7 - 5 <
7_435- 25 - A 4 20
7 _43- 4% - 70 8 e ls £ 74551
7_43-9 - £ g 3
7_43- 7 - /3 /0 ¢ cs
7 _42-3 - /5 pi4 01é ¥
8 Ja - 77 /7 s 22
/.
ov]
745280 C 5 makes /OQ,raZj' odd
j .
8_ /9 -7/4 DR7TH /8 / C 52 - ,6/59/7 Ddreng mermory wrole
8 _49- 4 - 20 2 - -
8_49- 7 - 27 4
8_49- 5 - 24 led e
8__49- 13 - 23 9
8_b4-70 (57 /0
/7 A
/2
73
Th 5280
&
9_2-5 BYTEO: TP 4
9 42 - 5 BYTE 8. 45PIR 2
8 45- 5 RBYTE 45:23PAR 4 C 6 makes pvarcly cocr
9_9-¢ ¢/ 8 els 7 -
9 9- & [/ 9
9 _4/- 8 C 3 70
/0 __2 8 4 /7 olé (A
10 _20- 5 C 5 74
/3
ov |
745280
77 S¢ = Low o cucn/oo,rafa
9 3.5 BYIEQ TP 4 7
9 145 RITE 8 /5P 1
9 15 -85 RBYTE 4L 23702 4
8 __7-4& C717 i els
8 7 - 725 (2% 9
8 7 - /5 (32 70
8 __7-42 %° 2/ ol¢ S -
8 __7#-4 5 2
6_ 4 -5 RD Cg /3
74 SL80
MEM gc < CHECK/SYNDROME CENERATOR 70

>
—_
(N
[0}
9

Cé«/s& : CG/Jé



SIGNAL DESTINATION DESCRIPTION
o
-, ERROR pb5 This signal is low when syndrome bits
S1:S5 = 0, which indicate that no error 18
was found in data 0: 23 and check bits k;‘g
C1:C5 read from memory. k;~3
=
-, ERROR 0:11 p 12 The error signals are decoded syndrome
bits (S1:S5). If one of the ERROR signals {3 g
are low while S6=1 a single error has been %3 E
detected. The error is corrected by inver- ;3 )
sion of the bit in error. éS
2
-, ERROR 12:23 p 13 Refer to description above. %ﬁ
g =
-, DISABLE ERROR CORRECTION | p 5 This signal is low when the CORRECTOR ?3 ﬁ
switch is in OFF position, which disables |Z|%
the syndrome decoder. Also DATA ACK signal
is sent to the bus master regardless of
whether an error has been detected or not.
NOTE!:
Error status are not correctly displayed
when the CORRECTOR switch is in off posi-
tion. '
|
Unit
MEMBOS | SYNDROME DECODER AND ERROR DISPLAY p 11 of 23 ®
1 S e M
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SIGNAL

DESTINATION

DESCRIPTION

CD 0:11

p 1

Corrected data bits 0:11.

MR oL ¢l 8L

Aq paubisag

Aq umeaq

HATLZ 2L 8L | HSIA 2L 2L 8L

pELlo) aam.Mo

Unit
MEM 805

Dwg. No.
A 25562
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SIGNAL

DESTINATION

DESCRIPTION

CD 12:23

p 4

Corrected data bits 12:23.

HA'Z2L°21°8L

Aq paubisaqg

Aq umeaqg

HA"12 21 8/ [HSIN"2L°21"8/

L EEVe) a:g'SMQ

Unit

MEM 805

p 13 of 23
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.

SIGNAL DESTINATION DESCRIPTION
-, BUSY p 14 This signal when low indicates that power is not ok. The ~
signal will remain low for approx. 600 pS after POK has .

changed to logical 1. During this time only refresh cycles
can be initiated. Several cycles are required after power-
up before proper memory chip operation is achieved. Re-
fresh cycles are adequate for this purpose.

-, START NORMAL p 14 -, Start Normal Cycle.
If a memory cycle is not in progress, this signal is gene-
rated when the bus master wants access to the menory.

TO p 15 Time 0.

When a memory cycle is started this FF is triggered. The
74574 FF is used as a divide by two circuits so only one
transition edge will pass down the delay line on page 15.

-, RDA p 1l -, Read Data Available.
The trailing edge of this signal updates the Error Status
register.
-, CYCLE ACK pb5 -, Cycle Ackncwledge signal.
p 11 Wnen this signal is generated the Start Memory Cycle FF is

reset. The trailing edge of the signal sets the Double
Error FF if a double error is detected in the data read
from memory. In case of no error during read and no bus
parity error during write, the Ack FF is set.

LATCH p 6 This signal latches memory read data into the Memory Read
Data output Tatch. Data are hold there until next normal
read cycle.

-, LATCH p 5 Inverted Latch signal.

-, (REFRESH & CAS) p 17 This signal resets the refresh request FF and increments

the refresh counter by one.

-, REFRESH p 14 This signal is low when a refresh cycle is in progress.
p 17 The memory is refreshed in the Ras only mode, which re- ‘
fresh the row of storage cells (1 of 128 rows) addressed
by A0 to A6. 128 cycles are required each 2 msec. to re-
fresh the stored data.

REFRESH p 14 This signal is high when a refresh cycle is in progress.

p 15

-, START REFRESH p 14 -, Start Refresh Cycle.
‘ If a memory cycle is not in progress, this signal is gene-
rated when a refresh cycle is required.

Unit ' .
MEM 805 MEMORY CONTROL CYCLE p 14 of 23

Dwg. No,
A 13590
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SIGNAL DESTINATION DESCRIPTION
RAS ENABLE U/L p 16 Row Address Strobe Enable.
These signals enables the Row Address Strobes to the memo-
ry array.
MUX ENABLE U p 16 Multiplex Enable Upper. )
This signal enables the Write Enable signal to bits 0:14
of the memory array.
MUX ENABLE L p 16 Multiplex Enable Lower. )
p 17 This signal enables the Write Enable signal to bits 15:23
p 21 and check bits C1:C6 of the memory array. Also this signal
multiplexes ADDR 9:22 to 2 x 7 output addresses, which are
used as row and column address. The row address (ADDR
16:22) is gated to the memory array when MUX Enable L and
Refresh are both logical 0. The column address (ADDR 9:15)
is gated to the memory array when MUX Enable L is logical
1 and Refresh is logical O. A
CAS ENABLE U p 16 Column Address Strobe Enable upper.
This signal enables the Column Address Strobe to bits
0:14 of the memory array.
CAS ENABLE L p 14 Column Address Strobe Enable lower.
p 16 This signal enables the Column Address Strobe to bits
15:23 and check bits C1:C6 of the memory array. During
refresh cycles this signal resets the refresh request FF,
and increments the refresh counter.
TO EN p 14 Time 0 Enable.
Enable signal to Time O FF.
FINISH p 14 This signal is generated by the timing generator at the
end of the cycle. The signal enables the -, Read Data
Available signal and the -, Cycle Ack signal.
READY p 14 This signal when logical 0 indicates that a memory cycle
(refresh or normal cycle) is in progress.
~, REFRESH U/L p 16 During refresh cycles these signals disables Column
Address Strobe and enables all of the Row Address Strobes
to the memory array.
DATA IN p7 Data In signal when high, indicates that the present bus
p 8 cycle is an input operation (read from menory).
p 14
p 15
DATA 0OUT p 5 Data Out signal when high, indicates that the present bus
p 15 cycle is an output operation (write into memory).
p 16
POK p5 Power OK signal, which indicates that all dc-voltages have
p 1 reached proper levels.
pl4
-, SYSTEM RESET p N This signal is a general reset signal from the RC 8000 sy-
stem bus, when low the signal resets the error display.
MUX & -, REFRESH p 14 The leading edge of this signal sets the Latch FF during
read cycles.
-, SEL. 0-16 p 16 These signals enables the Row Address strobe to the re-
-» SEL. 16-32 spective memory array groups.
-, SEL. 32-48
-, SEL. 48-64
GROUP ADDR 0:1 p 1 Group Address 0 and 1 are equal to Address 7 and 8 from
the bus. In case of errors these address bits are dis-
played to identify the memory chip group in error.
WE CHECK BITS p 21 Write Enable signal to check bit memory.
Unit
MEM_805 CONTROL CIRCUITS FOR CLOCK DRIVERS p 15 of 23
Dwg. No,
A 13591




VA

74

R,
o 707
77 55- 2 4 V2 aRaw7y A U2 / 50n S, 3¢ /\ 742 N3 D55 Lu~A
40754 2 /0005 2] 84
150 4ol 3 /50 0 S | = %%
nsS 80%ls 4 200nS / ) 745 NS _EDS LNSEL o
70018 5 35 z' A
DELRY LINE ~
PE 2/27%
707
/7 34 é\ 7Y s\ MUK LNRRIL Y
59 2] s<
77/ :
L 2ol ¢ | 4) 7Y S NG MUY LHrELE L
0l 4 7 23 5 )] 8¢
250 go%l4o 3
ns Aol 9 Y0nS
7008 /0 250758 70/ )
DELRY LIAE 22 I\\745N\& o5 srize v
PE2{21Y /0] 8¢
4
iz j> 745 N\NE CHS FV5BE /L
700 37 10]] &¢
3 77
1l 20%|/2 // 490ns /9 1745 \nb 72 £V
Y0%ly 42 : St 0
200 (oxpllo /3 L7075 707
ns  8o%l¢ 74 30 /z\ 74 S \7/ EINS S
AT 29 2)] 8¢
DELRY LIHE V724
PE 21273 28 /,a\ 74sN\7/  READY
27 /3] 8¢
16 [ Jec
)
2 78
19 _ 854/ REFRESH 4 /6 TREFRESH U
A Ll 7 REFRESY 74
4 104-3 8000 DATAH OUT REC 8 |2 DRATH v
/ 2
oy 1 Ty S 24O
770
15_110- {2 DRTR I/ 4/ 9 DATR U7
4_84- 6 7T POK 73 7 POK
7_81-3 SYSTEM RESET _ /5 s 7 SYSTEM RESET
17 _75 11 1(MUX X TREFRESH) 17 ' 13 MUX _&IREFRESH
19 '
x ov 1 7435 240
g A
2_95- 3 ADDR 8 ) oW % v SEL  0-
2_92-14 ADDR 7 2B /05 7 SEL AL - 32
% ‘ 2}4 7SEL 32 48
, 7 AN 32 7 SEL 458 - 44
X GENERRTOR r5Yy ov 745439
N SWITCH 3 ow 7 R 14y GROYP AppR
‘ Ii)) 3530 CROUP ADD 32
oF o—se
ov 3

75 440-9 __DRATAHA ouT

WE CHECK B/7TS

/01 08

MEM 805
A13606

CONTROL CIRCUITS FOR CLOCH DRIVERS

75



SIGNAL

DESTINATION DESCRIPTION
-, RAS 0-16 U p 20 -, Row Address Strobe Upper.
-, RAS 16-32 U Row Addreés Strobes to the upper part TS
-, RAS 32-48 U (bits 0:14) of the memory array. The ®ls
-, RAS 48-64 U Row Address Strobes latches the row NIk
address (ADDR 16:22) into a 7-bits e
latch, which i located internally in NS
the memory chips. =
-, CAS 0-l6 U p 20 -, Column Address Strobe Upper. I R
, CAS 16-32 U Column Address Strobes to the upper part 9’3
-, CAS 32-48 U (bits 0:14) of the memory array. The ol
-, CAS 48-64 U Column Address Strobes latches the column }_.

) address (ADDR 9:15) into a 7-bits latch, >
which is located internally in the memory |5
chips. <

~} O
.OO B3
-, WE 0-16 p 20 , Write Enable Upper. ;:b
-, WE 16-32 Ar1te Enable signal to upper part of the N
-, WE 32-48 memory array (bits 0:14). o
-, WE 48-64 ==
-, RAS O-16 L p 21 -, Row Address Strobe Lower.
-, RAS 16-32 L Row Address Strobes to the lower part
, RAS 32-48 L (bit 15:23 and Check Bits) of the memory
RAS 48-64 L array. The Row Address Strobes latches the
row address (ADDR 16:22) into a 7-bits
latch, which is located internally in the
memory chips.
-, CAS 0-16 L p 21 -, Column Address Strobe Lower.
, CAS 16-32 L Column Address Strobes to the lower part
, CAS 32-48 L (bits 15:23 and Check Bits) of the memory
-, CAS 48-64 L array. The Column Address into a 7-bits
latch, which is located internally in the .
memory chips.
-, WE 0-16 L p 21 -, Write Enable Lower.
-, WE 16-32 L Write Enable signal to the Tower part of
-, WE 32-48 L the memory array (bits 15:23).
-, WE 48-64 L
Unit
MEM 805 CLOCK DRIVERS p 16 of 23
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VA

14/4/-78

AGH

A13607

g . Z)
S SLL T 4 4775 ) 2 745\a3  s6—5p 7225 -
2137 ¢ 2137
Voo 52
~ slr95\as w0227 7055 o/
7 reseslors are 33 £ 5137
Lual ern lirme rescslors | 52
, 91745 dp s wE 045
: /0] 37
’ ~ 53 s
IE_ LR A1 SEL JL- 32 _4«5 745 \nt 12N 7% S\l _torn /7 FHS 4532 U
37 /3] 37
} Ay
/| 745 W3 /0%7 P CHS AL 32
2| 37
54
9@04_%5 FWE a0 v
5137
53 54
/5 LR-4 7 SEL B2 - 48 9174 5 W 9| 745 13254 T BHS 3242 1
10] 37 )3 70| 37
‘ , ,
12174 S\AH_ H2Ds 1 CRS 32-458 1)
/3| 37
‘ 73 .
(17452 152220 it 32-48 y
75_407-3 RAS FNABIE U 21 37 —
. 53 73
/5 _€3-7  1SEL 48 - (4 22|74 5 Nars Y 745\ 4255 7 RAS 48 L4 v
15 110~ 76 T REFRESH U /3137 5| 37
B 73
91745 \a8__ 4331 7CHS 48 -14
751078 CRS ENARLE U /0137 “
73
15 1109 DATHR oUT 2175 S \atl 5250 7 WE 45-£% U
/5 _707/- 4 MyX EFNEBLE U /3137
¢4 5¢ i
75_43-4 7 SEL O-4 /1745 \.3 /1745 \.3 /ﬁéj 7 ZRS 0- 41/
2157 2] 37 >°
56
y 795 \a6  H28 7 70CRS -4
5137
56 ,
9 g;s 8 HZE . T WwE -4
70
l4 56 i
75 _43-5 1 G6FEl J{-132 4 7'7':75 $ AN )c// MEQ2 T RAS 4L 37 L
EARY 7% 37
. ¢7 .
2/;1/75 3 R0 T CRAS JL-32 L
i B
;7475 6 A= T WE L -82 L
3
/-, ¢y c7
15_63-4 1 SEL 37 -48 JZ gz;s )oa /g 2475}.8 #5280 1 RAS a4 -48 /
‘ c7
% ! 7 CHS 22-48/
5] 3
/174 °7 38
5 3 PN . - /
/5 _414- 3 RAS ENABLE L 37 )° Upye T WE B 2ds
64 57
A5 _ 637 1 SEL 48- ¢4 22 745\ # 4| 755 39, S 4G- Li /
15 _710-74 7 REFRESH 7 /3] 27 <37 e DBy Y RAS 48757 .
' 9‘ 74 07 29
S AL A 4 VaXauys -/ /
75_11-8 CAS ENABLE L 70137 )O_i‘:“ ‘ LIS g il
57
15 _410-9 DRTA OUT /21745 7 529 4 5 - BNy
15 _444-, MUX ENABILE 7 /ﬁ 37 - e
MEME05 CLOCKk  DRIVERS s



SIGNAL DESTINATION DESCRIPTION
-, (MUX & -, REFRESH) p 15 Refer to MUX & -, REFRESH signal on page
' 15. ~ (&
&
< |2
-, AO:A6 p 18 -, Address bits 0:6. l;;~3
p 19 These address lines are via the address ég
drivers routed to the memory array. ;
~ | O
© |2
K
Ei
~
>
%
-
< | O
N
=
I~ |3
o
= |a
%
Unit
MEH 805 T NENORY ADDRESS. SELECTOR AND piior i | @
Dwg. No. . = -

A 25565




VH

/‘7;/// - 78

76

PMUA ST R f R

54

Z_8 -/~ JpDR 7 /1 g -
2_92 L DR 9 1) 7 s
2 95- SRR D /5 5 4 4
2 83-40 ApnrR /Y /7 3 £
/9 ' 2
745240
S _ 80 2pDR N Y /8 A3
L_B0-¢6 ATDR /3 4 /4 L
1_80-7 p20R /4 ¢ |4 1 27
2_80-/% ADDR 45 8 a2z 30
. 75
I5 - 5 MUX ENARLE 221745 \\ /7 / i
4y T5- 8 T REFRES/H /3|00 745240
72
2 _80-/4 APPR /5 /7 9
2 _LB-3  ADDR /4 /3 7
2_68-¢6_ R2DR /7 /5 )
L__€8 /0 ADDR /8 77 &)
/9 I
4SS 240
72
2__48-/4 ADDR /9 2 )
2_49- 3 ABDR 00 L4 A
2_49- 4 HpDdR 2/ ¢ Z
4 _49-/0 ADDR 22 8 a7
[ ﬁg b
221745 \nY /
/9 _75-8 1 REFRESH /3l 00 7l S I4hp
B4
g7 /7 9
A0l3 |
Bol4 /3 7
cols |
74 _T76 -6 1 (REFRESH X CRS) 1070 DO[E | 75 5
RO
ov 74 %93 /7 |3
/9 i
74 S 240
84
7 < /8
V2V
XAV v /4
c/\9 ]
/30/*%/ 2718 A 74
42 |R 1
ov] 74393] 8 e
Jy_T5-9 1 REERESH ' / {
MEM 805 MEMORY HDDIRESS SELECTOR and //D/w?? REFRESH COUNTER 77

A13608



SIGNAL

DESTINATION DESCRIPTION
AO:A6 0-32 U p 20 Address bit 0:6 upper.
Address Lines 0:6 to bits 0:14 of the L

AO:A6 32-64 U memory array. ; ]
31e
=
-
|9
Nl
; ~
~
%
I
3|0
®
NS
NTH
e
<le
T

‘Unit
MEM 805 | )
tMees | UPPER ADDRESS DRIVERS 58 oF 23 o
Dwg. No. e At RS SESE S
A 25566




73

A13609

‘ /7_62-9 A7 - SRR 70 W | g /3r—£17 AT p-32 .
17_44-7 A 3 ld7 w2y s 500
17_42-5 145 | 7 /5 5 12022, 5 750582 U
17_6l°3% 1RY Y 77 13 74¢332 3 Al g -32 Y

/9 |
N 775250
ov . 43
17 _i-/8 7 4H 3 P /8 ,/5:,\992 A3 0-32 U
17 G2 1Az 4 / /9%_%;7 p2 g-32
17 42 T hd ‘ 'l w22 51 032
17_62-/2 140 8 2 /1/%3 AL 0 32
/ >
‘ 1 745 240
ov ‘9‘9
. / _9_//&4 D7 32- 44 U
/3 7 /428 A e 3264 U
/5 |5 w257 ps 044 v
/7 2 1722 ¢ Ry 3244 U
/9 '
74 S5 240
ov 44
2 /8 /3[:,354 A3 BI-L4 U
4 /6 4222 s A2 32-4% U
A R 9pits D4 Bl-44 Y
8 ' 72 //J{i—ﬂi 20 Bl-gs Y
/ 3
1 74 S240
® z
/f/m:’c.’
@ ALl reseslors are 33 £,
© duol-tn Zere fCJcsc'ars/
*\Q /VOZC.
N A7 5'gna,Z5 arc mnol
N wused “ThHese SjDCLZS
N are for FulZwr? wse
S
‘ MEN 805 UPPER ADDRESS 2RIVERS 5



SIGNAL

DESTINATION

DESCRIPTION

A0:A6 0-32 L

p 21

Address bit 0:6 lower.

Address lines 0:6 to the lower part of
Part of the memory array (bits 15:23 and

Check bits).

HA"2L1 21°8L

Aq paubisag

Aq umesg

HA" L2 2L 8/ HSIA"2L 21°8L

¥33y3 331y

Unit

MEM 805

Dwg. No.
A 25567

019 of 23“_




45

A13610

‘ /7_42-8 1477 i 9 w2er AT 32/
17_42-7 296 /3 7 #dbs A 0-%21
74l 5 TASK /5 ' |5 1027 7 A5 0-32 /

g — g
17 _L2-3% 184 /7 f n2hs A4 0 52 L
/9 [
A 745 2450
ov 75
/7 _¢i-/8 93 2 /8 2Ly A3 0~ 22 [/
17 _42-4 A7 b | /¢ //%5 AL Q=32 L
17_42-44 124 6 1y 92T s hi 0-22 ¢
| S
AT _62-/42 1 AY 8 | 12 22265 Ao 0-32 L
4 )
L T4 5240
. ov VA
, /1 9 1028 7 A7 _32-4% /
e
73 7 k28 A ¢ 32-L4 L
Seed
/5 15 /328 4 AL 30-¢% /L
ed
17 13 428 4 Al B2 44 .
| e
19 [
1 THS 2N
ov 7¢
2 /8 uPhs 43 320y ¢
y 6 40227 A2 3p2-i4 L
. g S 4
‘ R 2285 RS 82641
8 72 H22 Ao 32 L4 L
ed
4/
L 745240
@ o
NoZe /
N Rl reseséors are 33 £
S Zeal p lime rescséors.
* Nole !
>y
= A7 swgnadls are nof
NS wseol” T hese szgnals
i\ are forv Frlere” zse
‘ MEMBo5 LOWER ADDIRESS DRIVERS )



SIGNAL

DESTINATION

DESCRIPTION

MEM. READ DATA 0:14

p 6

Memory Read Data 0:14.

——

HA*ZL 2L 8L

Aq paubisagg

HSIN oL 2L 8/

Aq umeaqg

8/
a

HATL2°2
A3y 931y

-Unit
MEM 805

Dwg. No.
A 25568
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G
/oD Yee f
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PSS i
7131 o
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77174 4
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T ne v
Y 2
/A C,’és g
—i :
2 \Div poutl 44 iB
\'4 ' 75
e e\\\\ AR A A A
g3t PL 0-81Y /7o
18 23 - o] - 12
/8 _33-4 Ak - /.
/8_4;%- 373 - 14,
7 33 - 22 - A
/gr;;%» //3/? - ;\Nﬂq\%wl\%%@QQQt\b 377-56/0(*/4
7 NSV 4 = . ~— ~— . S 7
G R & Y X R AR R R R R A A
16_22-7 1CAS - /5’3
76 K] 7 WE "Jo
Ql /12131418161 7189 w|/7]|72]7/3]7%
/8 _20-1 R6 0 -330 3
B_33T 5 A4 - 0
/8237 A% = 7/
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e e — AR R R R R R AR
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V624 BT WE - 3G
ARV AWARANARAN I AR EIY
18 _24-5 fJ5 B2-64Y /3
18 _25-7 A% - 10
S 4
55 = 2
s = x| o | NN NNR ,
jg%é-gf}‘} - —H | S| S| S| o o 5| 3[R F| =+ J< - 484
1§52 4D = L N N NN R IR A RN N N AN R R B/7S 017
6. _34-4 T7RAS 32-28 7 Qo
16357/ T CAS = 73
6 24-2 1 WE - 3 A
OV 7121314151 |718)9)/al//1/217317%
78_34-3 R 32-¢4U 13
18_335-7 A5 = 7g
8357 pY -
//9 354 ,,ga — 72
YR - N 48 -C4 k
= - Q T O B N W ] f o] N ] S
L2 - e R I R I ST e I O o RV e B/7s O 14
%553 RpS 7E-24 A R AR R R RN
357 T Chs = 759
b__35 .2 1 WE ~
O
01712 4151171819Vl 2] Blx
jfﬁ-s 8000 BATA REC.O 2 2] 3 2] 2 2 2 2] 2] 2] 2] 2] 2] 2] 2
48 - = 7
1" 58-2 = 7
15874 -
1 _59-173 _ Z
{__59- 4 - 5 o
4 __59-40 = 7
4 _58-2 - 7
4473 ‘ 3
4__57-3 — g
1__ 4770 = 70
R TERZ - V74
4_40-5 - 7
1_40-¢ - 23
1 _ 7070 = 74
MOTE " For /VCmory C})c/"o gy/ogs relder Eo aZc'a:yra.m <75
vorgr  Memory C/).c/'os are numbered M7 fo M 20 Se also /oéyJZCO—Z
layoul™ of memory array on  Jdeagram 22
M-/ R . i .H : .
MEM 80§ MNEMORY ARRAY BITS 0.4 | <0

A13B611

e 2 s e i i S i e ey, e i i e



SIGNAL

DESTINATION DESCRIPTION
MEM. READ DATA 15:23 p 6 Memory Read Data 15:23.

. - 9
pad Py
MEM. READ DATA C1:C6 p b Memory Read Data C1:C6 (check bits). Jla
;3-3

=

X
9
:

HA" 12 2L 8L | HSIA"2L 2L 8L

Unit

MEM 805

Dwg. No.
A 25569
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1‘
5] 9
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— %
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A T R ) R A pzn RN IR I I I N N N N N R RN R R S
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15V 461771 18119120 2/ 122|231 c2lcaleHlesice
13 36- 3 Aé 0-32 ¢ ;3
Y w7 A5 - f7) /- 22 K
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/ 374 A2 —_ & S| ENY 1% o O 7
j%”‘@ o — ZNﬁ&ﬁ%%moE%mg;%mg Check B/TS
365 - = e Sy
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6271 7 WE - 24 o ¢
451461 471481491201 411 22123|C/|C2| C3|C4H|C51CE
49 28-7 Rg 22-¢%/ /3
/9 __33-4 AL - 7 22 - 48k
5 — 2 o o o BI7S 15 23
-5 2 - S| D N N o
7 = - @ = | o O NENERYERNEN @n |
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19_39-7 70 FENE R R RS R RS RN IS N RN YN '
/6__33-2 7 _RAS 32 287 7
7392 Scps /Bg
33 -5 7 WE - 30 [)——-1)
5 /17178149 20l2/ 22123|c/]ce|c3lcy|cs|cg
/9 38- 4 A 32 4/ 73 ,
19 _38- 7 A5 70 98 - ¢4 K
79__38- 3 Ay = 7 BITS 15 :23
% &g 2 33 - z > > and
j/» ’Z 2z - ] o Y of ] R © NIRRT Ch £ BITS
ot —4 L — A RS INESES NS N ININ N N EN AN N Check BI7S
1__59< & 7 RAS FE- {47 2% I IS IR ER IR IEN AEN IRV IRNIEN BRIV IR Y
A R 73 3
16__29- 7 7 WE - 30 "4 Nors !
L5 A1 7717879 | 20| £/] 22] 23 c/| celCa|cy|cs| ce For mmemory
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-~/ 79
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% duol tr lime rest- enable wrclg
15 11/-6 MUX FNBBLE L 73137 Shrs  1m bels 7523
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RC doc: VB 139

Replaced by Dwg. No.

due to ECN

Replaces Dwg. No.

Design Check

Dwg. Office Check

Drawn by

78.12.12.KISH|78.12.21.VH

Dynamic RAM types are:

NEC uPD 416D
NATIONAL MM 5290-4
MOSTEK MK 4116-3

ITT 4116-4

X

=
5
RN
HEs
z
w
-~
<
o«
-
Z
w
O
w
Zz
(] Unit
w : S ' :
< MEM 805 MEMORY ARRAY BITS 0:23 AND CHECK BITS 2T oF 23
© Dwg.No. | TS T e e T T
< A 25580 | DYNAMIC. RAM. TYPES ..o




SIGNAL

DESTINATION DESCRIPTION

- NO COMMENTS -

r

HA'Z21"°21°8L
Aq paubisag

Aq umesqg

HA' L2 2L'8L | HSIM 2Ll 2L 87

Unit
MEM 805

Dwg. No.

A 25570
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SIGNAL

DESTINATION

DESCRIPTION

- NO COMMENTS -

Unit
MEM 805

Dwg. No.
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1001 Plug List tor
MEM 805 connection to RC 8000 system bus
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1002 Plug List for -
MEM 805 connection to RC 8000 system bus

MEM 805

A13575
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1003 Plug List for

MEM 805 Connection to RC 8000 system bus
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