Section 2. Read-Only Storage

The read-only storage (ROS) is a device containing a
permanently recorded microprogram used to control CPU
operations. The microprogram is in the form of 100-bit
micro-instructions (ROS words), each of which has a
unique predetermined bit pattern. The ROS words can be
read out as required, but a physical modification is
necessary to change the stored information. When de-
coded, the bits of the ROS word condition gates whose
outputs perform the necessary functions to execute an
operation. Thus, ROS eliminates the need for most
complex instruction decoders and. sequencing networks,
and introduces a flexibility to machine design not
previously available in control hardware. This flexibility
allows changes to be made to control circuits for special
features by replacing printed circuit sheets in ROS.

CAPACITIVE READ-ONLY STORAGE ARRAY

The capacitive read-only storage (CROS) array consists of
2816 100-bit ROS words which are addressed by a 12-bit
ROS address register (ROSAR). The array consists of 16
planes, each of which is divided into 4 quarter planes.
Each quarter plane has one array driver energizing 1 of 22
select lines. Each select line causes two ROS words to be
read out. To address a particular drive line from ROSAR,
bits 0—3 select a plane, bits 4 and 10 select a quarter
plane, and bits 5—9 energize one select line. Bit 11 of
ROSAR selects one of the two ROS words (upper or
lower) read out each cycle.

CROS Electrical Theory

The CROS operates on the presence or absence of a
capacitor between a drive line and a sense line. Only one
driver at a time may be energized. In the example shown
in Figure 2-4, when driver 1 is energized an impulse is
coupled through the capacitor C1 to differential sense
amplifier D, producing the “D” bit. The same drive results
in inputs to differential sense amplifiers A, B, and C, but
the polarity is reversed and no bits are generated. To
equalize the capacitive load (impedance) to all sense
amplifiers, a balance line is provided with each driver and
is allowed to “float”.

Note: Because the balance line function was found to be

unnecessary, later machines do not use the balance line,
although it is still printed on the ROS planes.
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Some unwanted capacitive coupling exists in this type
of matrix. In Figure 24, when driver 1 is energized, C1
couples the voltage shift to sense line D, C2 couples the
voltage shift to drive line 2, and C3 couples the voltage
shift to sense line B. This unwanted signal is very low
because it passes through three elements in cascade. The
threshold of the sense amplifier is designed so that the low
signal is rejected while the desired signal is amplified.

CROS Planes -

The 2816 words of ROS are stored in 16 planes. Each
plane contains the capacitors, drive lines, balance lines,
and sense lines for 176 100-bit ROS words. The drive and
balance lines are independent, whereas the sense lines feed
common sense amplifiers. Planes 0—7 are on gate C, and
planes 8—15 are on gate D:
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Drive and Balance Lines (Bit Plates)

The drive and balance lines are photo-etched from a sheet
of copper that is bonded to epoxy glass (Figure 2-5). The
resulting epoxy sheet with copper drive and balance lines
is called a bit plate. A separate bit plate controls the bit
configuration for each CROS plane.

Tabs at the top and bottom of the bit plate are used
for electrical connections to the drive and balance lines.
The top tabs connect the drive and balance lines to
terminating resistors. The bottom tabs connect the drive
lines to the drive circuits.

Four holes in the bit plate align the bit plate to the
sense plane. The two outer holes snap over locating studs
in the sense plane, and the inner two holes provide
clearance for the center studs.
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Sense Lines
e 200 pairs of sense lines are in each CROS plane.

e Pair of sense lines carries signal for one ROS-word bit
position.

e 200 pairs of sense lines read out two 100-bit ROS
words simultaneously.

The sense lines are photo-etched into copper-covered
epoxy-glass plates (Figure 2-6). The sense-line plates are
permanently mounted to the array gates. Electrical
connections from the sense lines to the terminating
resistors and sense amplifiers are made with low-
temperature solder.

There are 200 pairs of sense lines in each CROS plane.
Two sense lines are required to read out one bit position
of the ROS word. One drive line simultaneously reads out

two 100-bit ROS words, which use 200 pairs of sense
lines.

Figure 2-7 shows the layout of the sense lines in the
ROS planes. The top pair of sense lines is bit 0 of the
upper word. The next lower pair of sense lines is bit 0 of
the lower word. This order continues to the bottom pair
of sense lines, which is bit 99 of the lower word. The
upper and lower words are read out simultaneously. Each
sense line is terminated through a resistor to ground. Note
the distribution of sense lines through the planes to the
differential sense amplifiers. The sense lines through the
planes on both sides of a gate are tied together for each
bit. The pair of sense lines from each gate is then OR’ed in
the sense amplifier for each bit. Because only one plane
has an active drive line for a given ROS address, the sense
amplifier receives only one input signal.
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Bit Capacitors

The bit capacitors are formed by sandwiching a sheet of
Mylarf between the bit plate and the sense lines (Figure
2-8). Pressure plates hold these pieces firmly together. The
Mylar is the dielectric, and the drive, balance, and sense
lines become the plates of the capacitors.

Tabs on the drive and balance lines increase the size of
the capacitors to form the bit configuration. The effective
capacitive coupling of a drive line to a sense amplifier is
equal to C1 minus C2. The size of this effective capacitor
is approximately 0.5 pf.

The bit configuration within a CROS plane is con-
trolled by the bit plate. Therefore, the ROS word can be
changed by replacing the bit plate that contains the word.

Physical Package

A CROS plane consists of a sandwich composed of the
sense line board, a dielectric sheet, and a bit plate. These

tTrademark of E. 1. duPont de Nemours & Co. (Inc.)
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pieces are held firmly together by pressure plates (Figure
2-9).

A pressure plate, with a neoprene pad, fits over each
group of capacitors in the plane. The plates are loosely
connected to a pressure frame that is bolted to the gate.
Adjusting screws in the frame squeeze the pressure plate
against the bit plate. Because the sense lines are on a
rigidly mounted board, the pressure plate holds the
bit-capacitor sandwich firmly together.

Electrical connections to the bit plate are also made
through pressure connections.

ROS ADDRESSING

ROS word addresses are assembled in the 12-bit read-only
storage address register (ROSAR). Each ROS word con-
tains the basic address of the next ROS word. The basic
address may be modified by machine operation or by
error conditions.



Typical 1

Typical 0

Sense
Ampl

Sense Line : l i E 1

Balance Line

Drive Line
Driver Driver
Epoxy Glass
Bit Plate _\‘I ]

Drive and Balance

K L Z. YOI IV|

Lines

Dielectric ———#{_ 1 4 Exploded

Cross-Section

Sense Lines \
. ]

[ 1 [77A 7ZA
Epoxy Glass T,

7T T 7777272777777
Ground Plane

*Resistors and connections
removed on later machines.

Figure 2-8. Bit Capacitors

2065 FETOM (9/68) 2-11



Dielectric

Sense Line Plate

Mounting Screw

Pressure Plate

Pressure Frame

Center Stud and Cap Nut

Pressure Screws

Loose Screws (to hold
plate in position)

¢

Loose Screws (to hold plates  Cap Nut

in position)

Pressure Plate

T
I
]
]
| S W Y WO W W Y W W WL W WL W W L W W WL \lI L) A W W Y " W . . W W " W W W W e
N =
2 H Z z
( & 1 Y Z
Z W]
1@{: ,‘\;

Pressure Screws

Figure 2-9. CROS Plane Pressure Mounting Assembly

Read-Only Storage Address Register

o ROSAR(0-11) supplies 12-bit address that selects next
ROS word.

e Overriding branch and manual ROS operations force
new address to ROSAR.,

The ROSAR, a 12-position (labeled 0—11) latch register,
supplies the address to select the next ROS word. The
configuration of the ROSAR contents (address) is
controlled by the NA, K, and J control fields of the
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present ROS word. A new address is available in ROSAR
50 ns after each P2 clock time. Although each ROS word
contains the address of the next word to be accessed,
address modifications can result by satisfying data-
dependent branch conditions. These data conditions are
stable at ROSAR(0—10) by P2 + 30 ns and at
ROSAR(11) by P2 + 50 ns. The gate at ROSAR is a P4
clock pulse. To prevent late branching, the output of all
ROSAR bits must be stable by P2 + 60 ns; at approxi-
mately PO minus 30 ns, the ROS sense latches are
sampled. This sequence is repeated every machine cycle.



The ROSAR bit positions can be arbitrarily divided
into four groups according to their inputs. These groups
are (1) ROSAR(0-5), which normally receives only the
six high-order bits of the base address; (2) ROSAR(6-9),
which can receive the four low-order bits of the base
address and/or the output of the X-branch decoder; (3)
ROSAR(10), which can receive data from either the
X-branch decoder or the Y-branch decorder; and (4)
ROSAR(11), which can receive data from either the
X-branch decoder or the Z-branch decoder. [Note the
overlap between the base address and X-branches on
ROSAR(6—9).] An overriding branch, however, affects all
positions of the ROSAR.

The following micro-orders can cause an overriding
branch: ‘T-RAR,” ‘EXCEP’, and ‘SPEC’. If control field
K contains the ‘T-RAR’ micro-order, the base address is
inhibited and T(40—51) is transferred to ROSAR(0—11).
This branch is unconditional. An ‘EXCEP’ micro-order
inhibits the base address if an interruption is pending. The
source of the interruption provides the branch address.
When an ‘SPEC’ micro-order is specified, a specification
program interruption forces the branch address into the
ROSAR. In addition, a local store write operation is
blocked.

Certain FLT operations force a new address into
ROSAR (Diagram 4-101, FEMDM).

Two manual operations cause the contents of the
ADDRESS switches to be forced into ROSAR: depressing
the ROS TRANSFER pushbutton or activating the
REPEAT ROS ADDRESS switch. The operation of these
controls is described in Section 1 of Chapter 6.

ROSAR(0-5)

ROSAR(0-5) (Diagram 4-101, FEMDM) can be set from
one of three. sources: ROS sense latch bits 48—52,
T(40—45), or ADDRESS switches 0—5. Normally, posi-
tions 0—5 receive the five high-order bits of the base
address from the NA control field of the current ROS
word contained in the ROS sense latches. If, however,
control field K contains an overriding branch and the
branch condition is met, or if an FLT operation is in
progress and certain conditions are present, or if certain
manual operations are being performed, the base address
is inhibited from entering the ROSAR and ROSAR(0-5)
is set from the ST bus or the ADDRESS switches.

ROSAR(6-9)

ROSAR(6—9) (Diagram 4-102, FEMDM), in addition to
receiving the low-order bits of the base address and the
overriding branch address, can be set individually by
X-branches (functional branches) specified by control
field J (bits 62—68) of the ROS word. The control field J
micro-orders that specify X-branches are listed as J96 to
J124 on ALD M7021, which also shows the ROSAR bits
that are set under specific conditions for each X-branch

micro-order. When an X-branch is executed, the high-
order positions [ROSAR(0—5)] remain unchanged; i.e.,
still contain the high-order bits of the base address. The
base address bit - positions corresponding to the bits
affected by the X-branch must be set to zero when an
X-branch micro-order is given. For example, if ROSAR(6)
can be set to a 1 by a certain micro-order, ROS sense latch
bit 53 must be O in the ROS word that contains the
branch.

ROSAR(10)

ROSAR(10) (Diagram 4-103, FEMDM) can be set by an
X-branch, an overriding branch, and/or a Y-branch. The
base address, however, has no affect on this bit. Also,
because an overriding branch and a Y-branch are both
decoded from bits in control field K (bits 57—61) of the
ROS word, only one of the two branches can be executed
at a time; they cannot be executed together. That is, if
control field K specifies an overriding branch, a Y-branch
cannot be specified, and vice versa.

. However, a Y-branch and an X-branch can be executed
together because they are functions of micro-orders in
separate control fields (K and J). The result of
ROSAR(10) is as follows: if neither the X-branch condi-
tion nor the Y-branch condition is met, ROSAR(10)
remains a O; if either or both of these conditions are met,
ROSAR(10) is set to a 1. The Y-branch micro-orders that
affect ROSAR(10) are listed in the K field on ALD
M7031 in the same manner as that of X-branches.

ROSAR(11)

ROSAR(11) (Diagram 4-104, FEMDM) can be set by an
X-branch, an overriding branch, or a Z-branch. The base
address, just as for ROSAR(10), has no effect on
ROSAR(11). Because an X-branch and a Z-branch are
both decoded from bits in control field J (bits 62—68),
only one of the two branches can be executed at one
time. ALD M7021 lists the Z-branch micro-orders.

However, a Y-branch and a Z-branch can be executed
together. The effects on ROSAR(10,11) are as follows: if
neither condition is met, both ROSAR bits remain a 0; if
either condition is met, the associated ROSAR bit is set to
1; if both conditions are met, both bits are set to 1’s.

If control field K contains an overriding branch and
control field J contains a Z-branch and the overriding-
branch condition is met, the result of the Z-branch is
inhibited and ROSAR(11) is set as specified by the
overriding branch.

ROSAR(0—10) Decoding

ROSAR decode logic decodes the address in ROSAR(0—
10) to select 1 of 1408 array drive lines. ROSAR(0—4,10)
is decoded into 1 of 64 drive lines; ROSAR(5-9) is
decoded into 1 of 22 select lines; and ROSAR(0) selects
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gate C or D. One select line and one drive line then select
1 of the 1408 array drive lines. See Diagram 4-105,
FEMDM, for decode flow. ROSAR(11) is decoded to
select one of the two ROS words read out each cycle. (If
bit 11 = 1, the lower word is selected; if bit 11 = 0, the
upper word is selected.)

Strobed Drive Lines

An ROSAR address selects 1 of 64 strobed drive lines by
decoding ROSAR(0—4,10), as shown in A of Diagram
4-105, FEMDM. The decoded address is a gate-drive signal
to the array drivers. Each strobed drive line controls the
array drivers for one CROS quarter plane.

Decoding is accomplished in two levels. In the first
level, bits 3, 4, and 10 are decoded to activate 1 of 8 lines,
and bits 0, 1, and 2 activate 1 of 8 lines. The outputs of
the two first-level decoders are then combined with a
gate-drive signal to activate 1 of 64 drive lines.

Select Lines

One of 44 select lines is activated by decoding
ROSAR(0,5-9) (B of Diagram 4-105). Twenty-two of
these select lines are connected to gate C, and 22 to gate
D. ROSAR(0) is decoded to select the gates, and
ROSAR(5-9) is decoded to activate a select line within a
gate. Although ROSAR(5-9) can be decoded 32 different
ways, only the first 22.combinations are considered valid
addresses; the other 10 combinations are not tested. If an
illegal bit combination is entered into these bit positions,
no select line is activated. Illegal addresses are addresses in
which ROSAR(5,6) = 11. ,

Decoding is accomplished in two levels. In the first
level, bits 7, 8, and 9 are decoded to activate 1 of 7 lines,
and bits 0, 5, and 6 are combined with a ‘gate word select’
signal (clock P2 delayed) to activate 1 of 6 lines. (Note
that when bits 5 and 6 = 11, no signals are developed from
the first-level decoder.) The outputs of the two first-level
decoders are then combined in the second-level decoder to
activate one of the 44 select lines.

Array Drivers
There are 1408 array drivers in ROS, 704 on gate C,
~planes 0-7, and 704 on gate D, planes 8—15. Diagram
4-105, C, shows how the drive-line signals are developed
and distributed. Each array driver is an AND that AND’s 1
of 64 drive lines with 1 of 22 select lines (details are
shown in Diagram 4-106, FEMDM). The AND’s are single
transistors: the drive lines condition the emitters while the
select lines control the bases. Voltage is supplied to the
collectors through the array drive-line-terminating resis-
tors.
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Sense Amplifiers

The sense amplifiers increase the voltage difference
between paired 1 and O sense lines. The first stage of the
sense amplifiers (D of Diagram 4-105, FEMDM) consists -
of two differential amplifiers, one for gate C sense lines
and one for gate D sense lines. Because only one array
driver is active for a machine cycle, the sense lines of only
one gate carry a signal during a machine cycle. The
first-stage differential amplifier increases the wvoltage
difference between paired sense lines and sends this signal
to the second-stage amplifier. The second-stage further
amplifies the signal and transmits it to the ROS sense
latches.

ROSAR(11) Function

Each cycle, 200 bits are sent to the sense latches.
ROSAR(11) divides this information into two 100-bit
words. If ROSAR(11) = 1, the lower word is selected; if
ROSAR(11) = 0, the upper word is selected.

ROS DATA FLOW

ROS word data is transferred from the sense amplifiers to
the sense latches. A portion of the word is immediately
decoded, while other portions step through registers and
latches to provide a delay so that the data is available at
the desired time. The ROS word data flow is shown in F
of Diagram 4-105.

ROS Sense Latches

The 100 ROS sense latches hold the ROS word for
decoding and for setting ROSDR at PO of the next
machine cycle. The sense latches are set by strobing either
the upper or lower word sense amplifier outputs and are
reset approximately 120 ns after PO of the machine cycle
(E of Diagram 4-105).

ROS Data Register and ROSDR Latches

The ROS data register (ROSDR) holds fields A through H,
and M, N, P, and Q of the ROS word for use in the next
machine cycle. Fields H, and M, N, P, and Q are decoded
directly from the ROSDR to control LS and the adders,
respectively. Fields A—G, however, are further delayed by
holding them in the ROSDR latches. These fields are used
for register ingating.

The ROSDR latches allow a ROS word to control
certain gates during the register set time of the next cycle.
For example, one ROS word may contain  the micro-
instruction: add the contents of T and A, and store the
answer into A. The ROS word adds the contents of the



registers on one machine cycle and stores the sum from
the parallel-adder-out bus at register set time of the next
cycle.

Diagram 4-107, FEMDM, is a simplified diagram of
ROSDR. In this diagram, each main division of ROSDR is
represented by a single bit position. At clock P0O-1 of each
machine cycle, ROSDR is reset. At not-clock PO-1, the
contents of the ROSDR (bits 6—36) are sent to the
ROSDR latches. At clock PO, the contents of the sense
latches are transferred to the ROSDR. The output of the
ROSDR latches (containing the previous ROS word) and
the output of ROSDR (38—42, 69—77, and 78—84) are
then decoded to perform the selected micro-orders.

ROS Decoders

The ROS decoders use the bits from the ROS word to
develop control lines. One micro-instruction may activate
a number of control lines. Timing consideration governs
the source of the lines; i.e., sense latches, ROSDR,
ROSDR latches.

Field A (bits 6—9 of the ROS word) in Figure 2-10 is
an example of a decoding network to develop control
lines from ROS bits. Line A [‘gate MIM2 to PAL(64,
65)’] is decoded from ROSDR because it updates
PAL(64,65) before PAL is gated to AB. The ‘B38M’
micro-order (A7), shown on ALD M7001, uses line A to
update PAL(64,65) during not-clock time. Then, lines B,
F, and G are developed from ROSDR latches 6—9 to gate
PAL(24—67) to AB(24—67) during the next clock time.
Note that the ‘B38M’ micro-order results when bit 6 = 0
and bits 7, 8, and 9= 111.

This example demonstrates the register-to-latch-to-
register timing which controls the source of the decoded
control lines. The other micro-order control fields are
decoded in a similar manner to provide the control lines at
the proper time.

ROS Timing

ROS timing is controlled by the master clock signals. At
PO + 160 ns, the ROS word is strobed (gated) into the
sense latches, which are reset at PO + 120 ns. Data from
the sense latches is stable and available at PO-5 ns when it
conditions ROSDR(6—42) for setting at clock PO and
ROSDR(69-84) for setting at clock P2. Gate controls
from the sense latches (register data transfer) are activated
at clock P2, and remain up for 190 ns. ROSDR latches are
set at P7 (‘not clock PO-1’ signal) and initiate register
inputs during the following 200 ns. Figure 2-11 shows the
stiming relationships of the registers and latches. These
timings are theoretical and do not show the delays caused
by the signals passing through inverters.

Note: Initially, ROSDR is set to all 1’s; a 0 in a sense latch
position resets the corresponding ROSDR position.
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Maintenance Aids

When an error occurs, data leaves ROS registers and
latches before the clock is stopped. To retain this
information, which identifies the instruction which re-
sulted in the error, secondary registers (which have no
other purpose) are provided: ROSAR latches, ROS
previous address registers A and B, and ROS backup
register.

ROSAR Latches

The ROSAR latches are loaded from ROSAR at P11 time
(not-clock P3 time) of each ROS cycle. At P4 time, the
latch output is gated to the ROS previous address registers
A and B (ROSPARA and ROSPARB) by an alternator. At
the next P10 time (not-clock P2 time), the ROSAR
latches are reset.

ROS Previous Address Registers

The contents of the ROSAR latches are alternately gated
to ROSPARA and ROSPARB, which alternately contain
the address of the current and previous ROS words. These
registers, which are loaded at P4 time of the ROS cycle,
comprise polarity-hold circuits and retain their values
until gated into again. Thus, if ROSPARA is loaded on
one cycle and ROSPARB on the next cycle, the contents
of ROSPARA are maintained until the third cycle, at
which time a new address is loaded. The contents of

ROSPARA and ROSPARB are indicated on the roller
switch indicators: roller 1, position 4, bits 12—23 and bits

2435, respectively (Diagram 8-2, FEMDM).

ROSPARA and ROSPARB Alternator

The ROSPARA and ROSPARB alternator (Figure 2-12)
causes the contents of the ROSAR latches to be sent
alternately to the ROSPARA and ROSPARB indicators.
Referring to Figure 2-12, assume that the latch is reset,
the CPU is at clock PO time, the A-gate is conditioned,
and the B-gate is deconditioned.

At the following P3 time, AND 1 becomes condi-
tioned, which in turn conditions AND 3. The output of
AND 1 is also sent to AND 2, but AND 2 cannot be
conditioned because the A-gate is set. The output of AND
3 gates the contents of the ROSAR latches to the
ROSPARSB indicator circuits.

Because the B-gate is deconditioned at P6 time, the
latch is set. On the rise of the -P5 signal, the latch being
set causes the B-gate to be conditioned and the A-gate to
be deconditioned. With the A-gate deconditioned, AND 2

- is activated at P3 time (via AND 1) of the following cycle.

This action gates the contents of the ROSAR latches to
the ROSPARA indicator circuits.

When the -P5 signal drops, the latch is reset. The gates
remain in this condition (A deconditioned, B conditioned)
until the rise of the -PS signal. At that time, the A-gate is
conditioned by the reset latch, and the B-gate is decondi-
tioned by the A-gate.

During the next two cycles and each cycle thereafter,
the operation described above is repeated until the CPU
clock is stopped. At that time, the contents of the
ROSAR latches are gated to the ROSPAR indicators
associated with the deconditioned gate. To indicate which
ROS address is in which set of indicators, the latch output
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Figure 2-11. Detailed ROS Timing
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Figure 2-12. ROSPARA and ROSPARB Alternator
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(inverted) is sent to the ROSPARA indicator (roller 3,
position 4, bit 34). When the latch is reset, the indicator is
on, indicating that ROSPARA contains the address of the
current ROS word and that ROSPARB contains the
address of the previous ROS word; if off, the contents of
ROSPARA and ROSPARB are reversed.

ROS Back-Up Register

The ROS back-up register (ROSBR) holds fields L, NA, K,
and J (which are indicated on roller 3, position 4, bits
7-32), and fields R, T, U, and V (which are indicated on
roller 4, position 4, bits 17-30). These indicators com-
bined with the ROSDR indicators provide the CE with a
picture of ROS word contents when the CPU stops during
maintenance (test) mode.

ROS Error Checking

Before each ROS word is decoded, it is checked for
correct parity. Parity is checked in three groups from the
ROSDR and the ROSBR: .

. . Fields M, N
Fields Fields L, NA [
Spare P ' PP, Q R, T, P
- *®», K, and A
A-H ;g and J fU, and V
0 56 42 20 43 68 85 69 99 91
C AN RN J
v —v ——v
Group 1 Group 2 Group 3

Each group contains its own parity bit and must have
an odd number of bits to result in correct parity. (There is
also a parity bit for the entire ROS word, bit 0. At the
present time, however, this bit is not checked.) Figure
2-13 illustrates ROS parity checking for the three groups:
A of the figure shows how parity is checked from the
ROSDR for group 1; B of the figure shows how parity is
checked from the ROSBR for group 2; C of the figure
shows how parity is checked from the ROSDR and
ROSBR for group 3.

The clock reset is blocked in that part of the ROSDR
or ROSBR containing the failing ROS word. The part or
parts not in error are reset, and the next ROS word is
gated to its respective register part(s). For example, if bits
43—68 of a ROS word contain an error, the bits are
retained for observation. The other two groups not in
error (bits 0—42 and 69—99) will change. The groups that
change belong to the data word accessed by the failing
word when the data register is examined. Thus, when a
ROS parity error occurs in one part, the ROS bit
indicators on the system control panel comprise bits from
two different ROS words.
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A ROS parity error also prevents stepping ROSAR,
ROSPARA, and ROSPARB, thus enabling the operator to
establish the address of the current ROS word, the address
of the previous ROS word, and the address of the next
ROS word. The address of the previous ROS word should
be particularly helpful when parity errors are caused by
late ROS branches.

Assume that ROS bit 40 fails. A parity error in bits
6—42 is indicated, and the ROS previous address register
indicated the failing word. Reference to the ROS bit plane
description shows the expected bit content of the failing
word. The incorrect bit (bit 40) can be determined
directly by comparing the bit plane description with the
indicators.

To summarize, if a machine check is not disabled and a
ROS parity error occurs, the parity group in error is not
reset at CPU clock time of the next cycle. The CPU clock
set-reset signal is blocked to the group that contains the
parity error (Diagram 4-107, FEMDM). The new ROS
word, however, is gated to the two groups not in error.
The bit in error can be determined by displaying the ROS
micro-instruction, noting which group of bits is in error,
deciding which ROS address is in error, and referring to
the listing of ROS micro-instructions. If a ROS parity
error occurs and the machine check mask bit [PSW(13)]
is set, a logout occurs.

Scan Mode Operations

Scan mode operations affect three fields of ROSDR: field
D (bits 17—20), field F (bits 25—30), and field G (bits
31-35). These fields serve dual functions. In the normal
mode, they are decoded from the ROSDR latches as
standard CPU control lines. In scan mode, they are
decoded as special scan control lines and are referred to as
field S.

The scan mode is controlled by the ‘scan mode’ trigger.
When the ‘scan mode’ trigger is reset, the standard decode
path is used. When the ‘scan mode’ trigger is set, however,
the standard control lines are blocked and scan control
lines (using common CPU control line codes) are acti-
vated.

The ‘scan mode’ trigger can only be set in normal CPU
mode and reset only in scan mode. The scan control logic
generates an ‘inhibit register ingating’ signal which is sent
to the ROSDR fields to block register inputs and to allow
scan control use of the ROS in sequencing through its test
operations.

Scan also affects ROS microbranching. (See “Scan
Mode Control of ROS” in Section 2 of Chapter 6.)
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Figure 2-13. ROS Parity Checking
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