
























KERO NIX 

2 . 6 ADDRESS DI SABLE FEATURE ( cont ' d ) 

A switch module i s to disable 
the desired amount of t:he upp e r memory . 
The memory board will not respond to 
a r equest if a n addre ss falls within 
the disabled portion of t h e memory . 

Swi tch Module, 14 pin DIP switch 

2 . 7 POWER REQUIREMENT 

1 
2 
3 
4 
5 
6 
7 

bank address 
Disable feature select 
256 Words 
512 Words 
lK Word s 
2K Words 
4K Words 

The power voltages for the Keronix 
" 16 K-D " memory sys t em are taken from 
the PDP- 11 bus . No external power 
supply is required . The power supply 
pins for +SV, - 15V and ground a r e 
supplied th rough the same pins as the 
DE C MMll - L. 

Th e approximate power r e quirement ·of 
t h e " 16K- D" memory is : 

+s v 2 . 5A 
- 15V 3 . 0A Active worst c ase 
- 15 V . 3 Standby 

All to be 

Th e worst case power was measured i n 
an all ze ro data patte rn with one memory 
cycl e every 1. 5 micro s e conds . 

1752 Cloverfield Boulevard • Santa Monica, Calif. 90404 
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KERO NIX 

3 . 0 SYSTEMS SPECIFICATIONS 

Memory c apacity 

Cycle time 

Access time 

Temperature 

Humidity 

Dimensions length 
width 
height 

or 16 34 8 Cl6K ) 
32766( 32K ) 

900 - sons 

330 - 30ns 

o0 c t o 60°C 

10 to 90% 

8. 8 7 inch 
15 . 72 inch 

.825 inch 

16 b it word s 
8 bit bytes 

4. 0 INSTALLATION 

KERONIX,11c. 

Every memory unit l e avin g t h e Keronix 
plant in Santa Monica is th oroughly 
tested before shipment. Each memory 
module goes through a minimum of 50 
hours of power marg ining burn-in in a 
specially designe d "exercis e r" and 
24 hours of computer run-in prior to 
release . 

The memory unit is ready for installation 
and no problems are anticipated. 

Before plugging the memory into the PDP- 11 
frame check for the following items: 

A) Check if memory board was d amaged 
during transit . If obvious dama ge 
is evide nt such as bein~ crushed , 
punched, . or othe rwise broken , 
immediat e ly consult the shipping 
company and Ke ronix . 

B) Che ck if prope r interleaving is 
specified . 

1752 Cloverfield Boulevard • Santa Monica, Calif. 90404 
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KERO NIX 

4.0 INSTALLATION (cont ' d) 

C) Select the b a nk number on the 
selector switch. 

D) Select addre ss displacement and 
address des e l ection if r e quired. 

E) Be sure that powe r is switched off 
before plugg ing the memory board 
into the PDP-11 chassis. 

F ) Check the power supply voltages 
on +5 and -15V. Even though 
·the Keronix memory us es much less 
power than comparable DEC memory 
the power supply may be overloaded . 

G) Load normal bootstrap and use 
diagnostic programs to verify 
memory operations, before attempting 
to load the main programs. 

If any problem deve lops please contact 
Keronix Inc . in Santa Monica , Cali forni a. 

4.1 PDP 11/05 OR PDP 11/1 0 INSTALLATIONS 

KERONIX,11c. 

This type of computer contains only 9 
card slots . The maximum memory 
capacity is 32K. 

The PDP 11/05 and t he PDP 11 /10 are 
availab le in BK DEC versions . The PDP 
11 /0 5 is also available in a 16K DEC 
version . Both ve rsions have different 
backpanel wirings . See Figure 5 for 
proper slot selection. 

1752 Cloverfield Boulevard • Santa Monica, Calif. 90404 
( 213) 829-3594 • TWX 910·343-6480 
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4 . 1.1 

4 .1. 2 

4 .1. 3 

KERONIX,11c. 

KERO NIX 

8K VERSION OF PDP 11/0 5 or PDP 11 /10 
EXPANSION TO 24K 

This computer contains already an 8K 
DEC MMll- L memor'Y . · The memory on the 
computer may b e ~xpanded to 24K by the 

,addition of a Ke ronix " 16K-D" memory 
board. In orde r to spe cify t h e Keronix 
memory to s tart at 8K- the "Displace ment " 
wire jumper must be i n s e rted . Alternately 
the DEC memory may be move d to the end 
of the memory fie ld. The Keronix 
memory board i s inserted into slot 3. 
See Fig . 5-A. 

8K VERSION OF PDP 11/05 OR PDF 11/10 
WITH 16K OR 32K MEMORY 

Thi s comp uter would contain only 
Keronix memory boards. Th e total 
memory capacity may be 32K with 2 
memory b6ards or 16K with only one 
board . Th e Keronix memory boards are 
plugged into Slot 4 and 6. See 
Fig . 5-B. A portion of the upp e r 
memory may have to be deselected t o 
allow for device re g i ste r addres ses . 

16K PDP 11/05 VERSION WITH 16 K or 31K 
MEMORY 

This kind of computer may b e expanded 
up to 32K of memory capacity by the 
addi t ion o f 2 Keronix " 16K-D" memory 
b a nks. Note the 3 periph e ral s lots 
whi ch bec ome available through the 
smaller Keronix memor y banks. The 
Ke ronix memory boards are plu~ged 
into slot 4 and 6. See Fig. 5-C. 
If the computer already contains a 
DEC MMll-L memory th e Ke ronix memory 
modul e may be plugge d into slot 3. 
The total memory capaci t y would increase 
to 24K . 

1752 Cloverfield Boulevard • Santa Monica, Calif. 90404 
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KERO NIX 

4 . 2 PDP 11 / 40 and PDP 11 / 45 IN STALLATION 

KERONIX,11c. 

The Keronix "16 K- D" memory may be 
used to replace the DI:C MMll-L memory . 
This would increase the memory capacity 
by BK . The Keronix Memory is installed 

.in slot 2 . 

Alternate ly the Keronix " l6K-D 11 memory 
may be plugge d into any " small peripheral 
unit ." 

The s l ot i mmediately behind the memory 
mhst be empty exce pt for c onnector A B 
and · D. The Keronix memory is wired 
to provide bus grant continui~y . 

A bus grant continuity card .must be 
inserted in connector D i f the slot i s 
unused. ( See page 2 0 ). 

Note : If grant continuity card ( G 727) 
is used directly below the 15K x 16 D 
Memory, it must b e cut to i maximum 
len g; th of 1. 1 ; 

1752 Cloverfield Boulevard • Santa Monica, Calif. 90404 
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F/G.3 

READ OAT/ 
DATIP 

ADDRESS ;.X 
C01 Cl 

,: ~·. ~ 

. MSYN L 

. 
SSYNL 

DATA 

' .Bl/SY 
IN DAT/ 

BUSY 
IN DATIP --

-· 

WRITE DATO 
DATOB 

ADDRESS :x OATA;C01 CI 

MSYNL 

SSYNL 

BUSY 

BUSY 
FOLLOhl/l/G 
DAT/P 

COL 
LOW 
HIGH 
LOW 
Hl6H 
HIGH 

o 100 200 300 400 sc10 coo 7(:0 f;'CO 9:;0 l .. ~cc 

1 
I I I 

J I I 1'. · 1 
l I ' 

I 
' 

_ClL 
LOJo/ 
LOW 

HIGH 
HIGH 
HIGH 

.. 

x 
x 
x 

LOW 

HIGH 

DAT/ 
OATIP 
OATO 
OATOB 
OATOB 

REAO/kESTORE 
l?EAO ANO PAtl.SE 
CLEAR/ WRITE 

\ 

i\ 

WRITE B'ITE: (BIT IS-oc) 
WR/ TE B'IT£ (BIT 07-00)_ 
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ERRATA 

On Sheets 10 and 11, Figures 3 and 4, 

it must be mentioned that where ever a 

11 blank 11 slot is indicated that a grant 

continuity card G727 be inserted in 

Slot D. 

KERONIX, INC. 1752 CLOVERflELO BLVD 11 0 11 Installation Manual 
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1.0 INTRODUCTION 

This manual relates the physical description, technical 
information and installation pro~edure for the D Memory 
System manufactured by KERONIX, INC. of Santa Monica, 
California. This memory is compatible with, and a 
replacement for, the DEC MMll-L core memory used in the 
DEC 11/05, 11/10, 11/40 and 11/45 systems and the MEll-L 
memory expansion box. 

2.0 SYSTEM SPECIFICATIONS 

2 . 1 Capac i ty 

The capacity of the D memory is 8192 words by 16 bits. 
18 bits is available as an option. 

8192 word modules can be configured up to 131072 words 
of storage. 

2.2 Cycle Time 

The cycle time of the D memory is 850 ns. The time of 
850 ns is for an uninterrupted Read/Write cycle. That 
is, DATI, DATO/B (not following a DATIP). The cycle 
time for a DATIP is 450 ns. The cycle time for a DATO/B 
(following a DATIP) is 450 nsec. For a DATO/B operation 
SSYN is returned 100 ns after ~SYN. See Figure 1 for 
timing. 

2.3 Access Time 

Access time for the memory is 300 nsec. This time is 
measured from the leading edge of MSYN to the leading 
edge of SSYN at the memory connector (Figure 1). 

2.4 Addressing 

The D system is capable of decoding a memory address 
of 18 bits. The lowest order address bit is for byte 
control. 17 bits are for word and module selection; 
access to one of 131072 words. 

AOOL - Lowest order memory address bit. Used 
for byte control (upper or lower half 
of word). 

KERONIX, INC. 
(213) 829-3594 

1752 CLOVERFIELD ILVD 

SANTA MONICA, CA. 90404 
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A01L-Al3L - Next 13 bits used to select one 
of 8192 words. 

Al4L-Al7L - Last 4 bits used to select one 
of 16 memory modules (banks). 

There are two selectable features concerned with memory 
addressing: paging and interleaving. 

2.4.l Paging 

Paging is selecting which bank (BK modulaj of a 
memory system a specific memory is to be. It can 
be addressed as any one of 16 banks. Once it has 
been decided, it is only necessary to insert the 
proper jumpers in the paging plug. Logical selec­
tion of a memory is determined by the memory by 
comparing the upper 4 bits of the memory address 
with the jumper placement on the paging plug. 
See Figure 2. 

2.4.2 Interleaving 

Interleaving is a method of increasing data trans­
fer rates between memory and an I/0 device. It 
could be employed in conjunction with a high speed 
device such as a fixed head disc. 

The idea behind interleaving is that while one 
memory module of a system is storing a data-WOrd 
another module can be started before the former 
1s f1n1shed. Interleaving can only be done between 
physical modules, not within a module. 

A method of interleaving is accomplished by 
exchanging, in two memories, two bits of the 
memory address. The bits involved are the least 
significant word selection bit, AOl, and the 
least significant module selection bit, Al4. As 
a result when the memory address is incremented 
(or decremented) and placed on the bus the mem­
ories see not the word selection being incremented, 
but the module selection bits (paged address) 
being toggled between two memory banks. Therefore, 
contiguous data words are alternately stored in 
two banks of memory. It is very important to note 
that only modules that have a single bit difference 
in the paged address can be interleaved. See 
Table 1. 

KERONIX, INC~ 1752 CLOVERFIE LO BLVD 

SANTA MONICA, CA. 90404 
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2.5 

2.6 

The method of interleaving the KERONIX D memory is 
identical to that of the DEC MMll-L. It is done by 
jumper placement. See Figure 2. 

The D memory is properly jumpered for interleaving 
by removing the jumpers in NO and placing jumpers 
in YES (2 jumpers in NO to 2 jumpers in YES between 
IC99 and IClOO). 

It is possible to interleave a KERONIX D with a 
DEC MMll-L. 

Modes of Operation 

The memory operation to be performed is determined at 
the leading edge of MSYNC by the states of bus lines 
COL, ClL and AOOL. 

COL CIL AOOL 

0 0 0 DATOB (output bits 1 5·-s) 

0 0 1 DATOB (output bits 7-0) 

0 1 0 DAT IP 
0 1 1 DAT IP 
1 0 0 DATO (output bits 15-0) 

1 0 l DATO (output bits 15-0) 

1 1 0 DATI 
l 1 l DATI 

Interface 

2~6.1 The interface circuitry of the KERONIX D memory 
corresponds to the DEC Unibus receiver and trans­
mitter characteristics. 

2.6.2 Operation is in accord with the DEC Unibus philo­
sophy of the master-slave relationship. 

2.6.3 Memory Input/Output signals are as defined for 
the Unibus. 

2.6.4 Bus Grant continuity is provided on the memory 
. by jumpering DK2 to DL2, DM2 to DN2, DP2 to OR2 

and DS2 to DT2. 

KERONIX, INC. 1752 CLOVERFIELD ILVD 

SANTA MONICA, CA. 90404 
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2.7 Voltage-Current Requirements 

+5v 

-15v 

Standby 

1 • 3 5a 

.34a 

All voltages :5% 

Zeroes 

1 • 3 5 a 

3.2a* 

Ones 

1 • 3 5a 

.9a* 

*Values are averaged over 850 ns cycle time. 

The power pins of the D memory are compatible with 
the Unibus power pin assignments. 

2.8 Operating Environment 

The D memory is operable from o0 c to 60°c with O to 
90% relative humidity~ 

3.0 PHYSICAL DESCRIPTION 

I The D Memory System is designed to fit into the DEC PDP 
. 11/05, 11/10, 11/40 and 11/45 systems and the MEll-L mem­
ory expansion box. A single board replaces the 3 board 
arrangement of the MMll-L memory. It is not compatible 
with the BAll-ES §Xpander box. 

The core stack is a single planar array mounted on a DEC­
compatible size hex printed circuit board. When the D 
memory is plugged into a DEC system it will occupy two 
slot positions. This is due to the height of the core 
array which is mounted on the back of the memory electronics 
board. 

The dimensions of the D system are 

8.85 in.(L) X 15.70 in. (W) X 0.8 in. (H) 
= 111.2 cu. in. 

KERONIX, INC. 
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4.0 INSTALLATION 

PDP-11/05 

The 11/05 is specified for the OEM market. There are 
two versions of the standard 11/05, SK of DEC memory 
or 16K of DEC memory in the mainframe. See Figure 3. 

For the SK version a KERONIX n .memory can be used in 
place of the DEC memory by plugging it into slot 6 
(Figure 3). It is, also possible to add another BK of 
memory to t~is version by inserting a D memory in slot 
4. This arrangement leaves slots 1, 2 and 3 available 
for peripheral controllers. Slots 7 and 5 (except for 
the M930 terminator) must be left vacant due to the 
stack underhang. M930 terminators are plugged into 
A5-B5 and A3-B3. 

The 16K DEC version can accommodate 24K of KERONIX 
memory. A D memory, replacing the DEC system, can be 
placed in slots 4 and 2. M930 terminators are placed 
in A5-B5 and A3-B3. Slot 1 is for a peripheral con­
troller. 

Configurations of KERONIX and DEC memories are shown 
in Figure 4. 

PDP-11/10 

The 11/10 is an end user directed system and is avail­
able with a maximum of BK words in the mainframe. The 
placement of D memory is the same as for the BK version 
of the 11/05. 

PDP-11/40 and 11/45 

In these systems the D memory can replace the DEC MMll-L 
memory by placing it in slot 2 of the memory system 
unit. The D a also. be 
s stem uni 1n 40 an·~~~~~~m~.llliilli~t_,.1~s~ne~c~e~s~s~a~r~y~..,. 

a e s o 1mme iately in e D memory be vacant 
in connectors C,D,E and F accommodate the stack over-
hang. The D provides Bus Grant continuity and requires 
only the Unibus signals at connectors A and B and system 
unit power distribution. 
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Module X Module Y Interleave 

Address Bits 17 16 1 5 14 17 16 1 5 1 4 

Paged 0 & 1 0 0 0 0 0 0 0 1 YES 

Paged 2 & 3 0 0 1 0 0 0 1 l YES 

Paged E & F 1 1 l 0 1 1 1 l YES 

Paged 1 & 2 0 0 0 1 0 0 1 0 NO 

Paged 4 & 6 0 l Q. 0 0 1 l 0 YES 

Paged 7 & F 0 1 1 1 l 1 1 1 YES 

-

Examples of some paged addresses and the ability to interleave 
•. 

TABLE 1 

,. 
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PAGE SELECTION INSTRUCTIONS FOR 

KE RON IX 8/4K X 16/18 11 D11 MEMORIES 

SK SYSTEMS DEVICE ADDRESS JUMPERS 

A17-0 A16 ... 0 A15-0 A14-0 A13-0 

0-SK . IN IN IN IN N/A 
8-.16 K IN IN IN OUT 

16-24K IN IN. OUT IN 
24-32K IN IN OUT OUT 
32-40K IN OUT IN IN 
40-48K IN OUT IN OUT 
48-56K IN OUT OUT IN 
56-65K IN OUT OUT OUT 
65·73K OUT IN IN IN . . 

' 
ANO SO ON 

4K SYSIEMS Al7•0 A16-0 A15-0 A14-0 Al3-0 
I 

0-4K IN IN IN IN IN 
4-8K IN IN IN IN OUT 
8-12K IN IN IN OUT IN 

12-16K IN IN IN OUT OUT 
16-20K IN IN OUT IN IN 
20 .. 24K IN IN OUT IN OUT 
24-28K IN IN OUT OUT IN 
28-32K IN IN OUT OUT OUT 
32 .. 36K IN OUT IN IN IN 
36-4.0K IN OUT IN IN OUT 
40-44K IN OUT IN OUT IN 
44-48K IN OUT IN OUT OUT 
48-52K IN OUT OUT IN IN . . ' 
AND SO ON . 

TO INTERLEAVE A DEVICE WITH ANOTHER DEVICE OF SAME SIZE, 
REMOVE TWO JUMPERS MARKED NO AND INSTALL TWO JUMPERS MARKED 
YES. -

c PAGE SELECTION KERONIX, INC~ 1752 CLOVERFIELP l~VD INSTRUCTJ_ONS 
c213J 12•-a~•• SANTA MONICA, CA. 90404 11 011 MEMORY 
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