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1.0

1.1

1.2

BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP S=MEMORY PROCESSOR
SANTA BARBARA PLANT Pe.5. 22201 6760
INTRODUCTION

PURPOSE

This specitication defines the functional requirements of
two S5=Memory Processors intended for general purpose data
processing. Environmental conditions, safety conditions,
reliability parameters, power requirementsr, etc., are
specified in P.Se #1913 1739, B1700 CENTRAL SYSTEMS.

Both processors have (/0 bus interfaces for <communication
with the 1/0 subsystems control panel interfaces for
communication with the control panel., and
memory=-to~processor interfaces for communication with main
memory (B1700 S-Memory).

S-Mamory=-Processor=-1 can address up to b4aK bytes (512K
bits) of memory. S~Memory-Processor-2 can address up to
128K bytes (1024X bits).

Both processors are capable of operating with 2MHz as well
as 4MHz clocks.

An appropriate processor adapters either 2MHz or 4MHz, s
required with S-Processor-1; S=Processor~2 requires no
adapter but only a field adjustment of the clock rate.

PRODUCT IDENTIFICATION

2205 0967 S=MEMORY PROCESSUOR=-1
2208 3141 S=PROCESSOR=1 ADAPTER, 2MHZz
2208 3158 S=PROCESSOR~1 ADAPTERs, 4MHz
2212 8276 S-MEMORY PROCESSOR=2
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BURROUGHS CORPORATION
COMPUTER SYSTEMS GROUP
SANTA BARBARA PLANT

COMPANY CONFIDENTIAL
S=MEMORY PROCESSOR
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RELATED SPECIFICATIONS

PaSe

J

1904
1913
2204
1913
2205
2209

5681
17 39
8623
1754
7376
7968

SOD‘S. #

2204
2210

8656
01432

NAME

B1700
B1700
B1700
B1700
B1700
B1700

NAME

B1700
B1700

SYSTEM INDEX

CENTRAL SYSTEM

I/0 BUS SUBSYSTEM
MEMORY SUBSYSTEM
S=MEMORY STORAGE CARD
CONTROL PANEL

S=MEMORY/S=PROCESSOR INTERFACE
CONTROL PANEL INTERFACE
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2.0 GENERAL DESCRIPTION

The S—-Memory Processor (or S-Processor) provides the
combinatorial and arithmetic portion of the system along
Wwith other registers and hard storage that are appropriate
for efficient operation.

The 5=Processor provides hardware sensitivity to a set of
low=level micro-functions which are wused 1in a progranm
string to fetch and execute instructions. This
micro=progran is contained in main memory (B1700
S=Memory).

Included in the S-Processor are registers and pseudo
registers which are addressable by the individual
micro=-operators.

The registers are normally addressed by a 4=~bit group (row)
number and a 2-bit seltect (column) number as shown in
Table 1.

Some of the registers Llisted, such as the Pseudo Sum
Registerr, can serve only as source registers while others
are capable of serving both as source and destination
registerss Also,» some of the registers Llisted are actually
subregisters whichs although parts of lLarger registers.
can be individually addressed and manipulated.

Table 2 summarizes the wvarious conditions available by
addressing particular pseudo source registers and actual
registers; Figure 1 Lists the micre-instructions and their
variants; and Figure 2 is a diagram of the major
registers.

Only the MAR(CA)» M, C, Us» ML, and MIR registers are reset
by a control panel CLEAR signale.
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COMPUTER SYSTEMS GROUP S=MEMORY PROCESSOR
SANTA BARBARA PLANT P.S. #2201 6760
TABLE 13 M=-PROCESSOR REGISTER SELECTION
SELECT NUMBER
0 1 2 3
0 TA  FU X SUM
1 T8 FT Y CMPX
2 TC  FLC r CHPY
300 D FLD L XANY
!
4 1 TE  FLE A XE OY
5 1 TF FLF M MSKX
6 1 CA  BICN BR MSKY
7 €8 FLCN LR XDRY
|
GROUP 8 LA FA DIFF
NUMBER 9 1 L8  UNASSIGNED FB MAXS
10 1 LC  UNASSIGNED  FL MAXM
1 Lo PERR TAS u
!
12 1 LE XYCN cP CHBR
13 1 LF  xysT ® DR T?
14 1 I « () READ  CMND
15 1 o CPU WRIT  NULL

c:) TOPM, _PERR» INCN» MSM, AND MBR
present 1in e -Memory Processor—-1 or

physically
-2« When
any of them is addressed as a sources, a binary value
of zero is returned. When addressed as destination.
the data is lost. (S5ee PeSe #1913 1747, M=-MEMORY
PRUCESSOR» for meaning in the 31700 M=Memoary
Processors.)

are not
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TABLE 23 SUMMARY OF REGISTER CONDITIONS

BICN: §-LSUY + CYF I CYD ¢ CcyL 1

XYCN: I M38X ¢ X=Y § X<Y 1 X>Y |

XYST: f LSUX § INYT ) Y neq O { X neq 0 1

FLCN: f FL=SFL | FL>SFL | FL<SFL t FL neq O |

§ CONTROL PANEL 1 TIMER tf Is/0 BUS 1 CONTROL PNL 1
CC: 1 STATE LAMP 1 INTERRUPT | INTERRUPT | INTERRUPT |

{ FLIP~FLOP { ! ! 1
i MEMORY ! MEMORY RSVD 1 MEMORY RSVD 1 MEMORY RSVD !
CD: § READ DATA | WRT/SHAP ADDR 1 READ ADDR 1 WRT/SWAP ADDR 1
! PAR. ERR. t OUT OF BOUNDS 1 OUT OF BNDOS ¢ OUT OF BOUNDS
f INTERRUPT | OVERRIDE I INTERRUPT 1 INTERRUPT |
o / 2 3
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3.0 PRODUCT DESCRIPTION

3.1 PROCESSOR REGISTERS

3.1.1 MARCA)

The MAR(CA) Register is a micro=-program address register
capable of addressing micro=-operators located in S~Memory.
When used in this manner the 1lower=-order 4 bits are
ignored and the operator is fetched and stored in the M
Register, bypassing the rotator (field isolation wunit).
[The MAR(A) Register 1is comprised of 19 bits in
S=Processor=~1 and 20 bits in S~Processor=-2.1]

Binary increments from 0 through 4095 (multiplied by 16)
may be added to or subtracted from MAR(CA) by means of a
high=speed <carry adder that facilitates micro=-program
branching. MAR(A) is automatically incremented by binary
16 during run mode. MWrap=-around can occur and is
permitted.

Note: The fetch of an M=-op from the (ast (highest
addressed) 16 bits of installed S~Memory is not permitted
since the automatic fetch of the next M-op will in some
cases address portions of memory that are not present
which» in turn, may result in parity errors. In addition»
the maximum aliowable S-Memory is subject to change.

The MAR(A) Register addresses 16-pit micro-operators in
S=Memory by assumi them to be located at bit boundary
addresses exactly divisible by 16. These addresses are
obtainable Dby Jgnoring the rightmost & bits of the
register.

The MAR(A) Register is addressable as a source and as a
sink. When addressed as a source, all bits are produced.
However» the rightmost 4 bits are masked to zeros. When
addressed as a sink» the rightmost 4 bits of the source
are moved to the rightmost 4 bits of the MAR(A) Register,
but are not significant.

The MAR(A) Register also serves to address S~Memory for the
READ/WRITE micro-operator. In this case the address of the
next micro-operator is temporarily stored in a scratchpad
holding register and the address in FA is moved to the
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MAR(CA) Register. The most significant bits of FA are
ignorede. The least significant bits are not ignored and
are used to address memory at any Dit location. The data
is passed through the rotator.

Note: When addressing S-Memory via the READ/WRITE
micro-operator, data returned from non-present memory
locations will be zeros with odd parity if the address in
MARCA) is in~bounds» and zeros With wrong parity if the
address in MAR(A) is out=of-bounds. In addition, if
max imum S~Memory is installed, data and parity from the
extremes of memory (lowest addressed portion if addressed
in the forward direction and highest addressed portion if
addressed in the backward direction) will be bit-0ORed with
the 2zeros and odd parity bits, obtained because of the
out=-of~bounds condition. Thise in some cases» may resuit
in parity error.

3el.2 | M

The M Register (micro~register) is a 16=bit register used
to hold the active wmicro-instruction (M=-instruction or
micro-poperator or M-op). The state of this register is
decoded to enable the different control signals within the
processor -to perform the operations callied for by the
M=0p. The M Register is broken into 4 fields for decoding
that are structured such that 60 distinct M=-ops can be
decodede.

The M Register i3 addressable as a source and as a sink
(destination). When used as a sink register», the source is
bit-0Red with the upcoming M-ope. Exception: In TAPE mode>»
the source is not bit-0ORed with the upcoming M-op.

30143 A STACK

The A Stack is 16 words deep by 24 bits wider» does not have
automatic hard overflows, and operates as a push—=down stack
with a Last-in, first=-out type of structure. Using this
stackes the microcoded routines operate in the normal
software call-return type of programming. This allows for
a highly shared microcode structure and reduces the
associated memory requirements. Although the A Stack s
not intended to be used as an operand stackes it has
purposely been made 24 bits wide to allow limited
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capabilities for operand storage. ;?

consecutive pops or onsecutive pushes will cause the
TAS pointer to contai its original contents.

Wrap around of the T??:jzinter is provided. That s, G;> .

J.la4 TAS

The TAS (Top of Stack) Register is a 24-bit register which
is the top of the A Stack. The TAS Register is addressable
as a source and as a sink. References to TAS result in the
stack being automatically pushed or popped.

Jola5 X AND Y

The X Register and the Y Register are 24-bit general
purpose registers used primarily to hold and to act as a
source for the two operands of the arithmetic and
combinatorial unit. Each register 1is addressable as a
source and as a sinke.

Both registerss along with .the L Register and the T
Register, are capable of read/write operations with main
memory.

Both registers are capable of the SHIFT/ROTATE operation.
The X Register is capable of the NORMALIZE operation.

3eleb L

The L Register is a 24-bit general purpose register used
typically to hold logical flags for the micro-progran
code. The L Registers, as well as each 4=bit group of L
(denoted as LA, LBs LC» LD» LE» and LF) is addressable as
a source and as a sinke

Since the L Register is addressable in 4-bit groups, its
contents are available for analysis and alteration via the
4=bit function box. MANIPULATE, SKIP and BIT=-TEST=-BRANCH
instructions can operate on L datae.

The L Register is one of 4 registers (Xs Y, Ls and T)
capable of read/write operations with main memory.
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J.1.7 T

The T Register is a 24-bit general purpose register wused
primarily for the interpretation of S=Language
instructions. The T Registerr, as well as each 4-bit group
of T denoted as TA» T8B» TC» TD» TE» and TF,» is addressable
as a source and as a sinke.

Since the T Register is addressable in 4~bit groupss its
contents are available for analysis and ailteration via the
4=bit function boxe. MANIPULATE, SKIP and BIT-TEST-BRANCH
instructions can operate on T data.

The T Register is one of 4 registers (X» Y» Ls» and T)
capable of read/write operations Wwith main memory.

The T Register is also capable of the SHIFT/ROTATE and
EXTRACY operations.

3.1.8 FA

The FA Register (Field Address) is a 24~bit register used
primarily to hold an absolute bit address for main memory.
It has the capability of directly addressing any bit in
the memory starting at any point.

The FA Register is addressable as a source and as a sinka.

The FA Register is capable of being counted up or down by
a Literal in a micro~instruction or by the value contained
in CPL in order to facilitate iteration through a memory
field. It can be incremented or decremented by a value in
a left scratchpad word. It also has the capability of
being Lloadeds stored, or swapped along with FfB8 into a
double scratchpad worde.

Neither overflow nor underflow of FA is detected. The value
of FA may go through its maximum value or its minimum
value and wrap around.
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FB8

The FB Register is a 24=bhit register which can be
functionatly divided into three portions: a 4=-bit FU
(Field Unit) Register, a 4=bit FT (Field Type) Register.,
and a 16-bit FL (Field Length) Register.

The FB Registers as well as each 4=-bit portion of FB
(denoted as FU» FT» FLC» FLD» FLE» and FLF) is addressable
as a source and as a sink. In addition, the 16-bit portion
comprised of FLC» FLD» FLE» and FLF and denoted as FL s
also addressable as source and as a sink.

The FU Register holds the length of the unit which makes up
a field in memory. The FT Register holds field type
information while the FL Register holds the total Llength
of the fields FL is capable of describing fields up to
565,636 bits and can be adjusted up or down by a Lliteral in
a micro=-instruction or by the value contained in CPL in
order to facilitate iteration through a memory field.

Notes Dverflow of FL is not detected. The value of FL
will go through its maximum value and wrap around.
Underflow of FL is detected and will not wrap
arounde. The value of zero s left in FlL.

Since the FB Register is addressable in 4~bit groupse 1its
contents are available for analysis and alteration via the
4-bit function box. MANIPULATE, SKIP and BIT-TEST-BRANCH
instructions can operate on FB data.

FB has the capability of being swapped along with FA into
a double scratchpad memory word.

FU and FL along with corresponding portions of the first
cell of scratchpad are used to set the various conditions
of FLCN (see Section 3.1.11, FLCN) and  the wvarious
conditions of the CP register (see Section 3.4.16, BIAS).

SCRATCHPAD

A scratchpad memory of sixteen 48=bit words is provided to
hold field descriptors during the iteration of operands.
Some cells may be used to hold S-Language stack pointers
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and other processor registers which are under constant
manipulation.

The FU and FL portion of the fB Register and like portions
of the first cell of the scratchpad are used te set the
various conditions of FLCN (see Section 3.1.11, FLCN) and
the various conditions of the CP register (see Section
3‘:‘0.16' BIAS)-

FLCN

FLCN (field Llength condition) is a 4-bit pseudo register
that holds the result of a static comparison of the FL
portion of the FB register and the corresponding portion
of the first scratchpad word.e It is addressable as a
source only.

FLCN: 1 FL=SFL 1 FL>SFL 1 FL<SFL 1 FL neq 0 1

N D S S R M WS D WD TR AR AR D ED Am AR R A A WS G AR WD R R ED W SN D OB W G R WS D

BR AND LR

The LR and BR Registers are both 24~bit registers,
addressable as sources and destinations.

c

The C (control) Register is a 24=bit register which is not
addressable is an entity but which is functionally divided
into one 8-pit section and four 4~pit sections.

CP (CYFs CPU. CPL)

The 8=bit sections, addressed as CP» is comprised of the
arithmetic unit carry flip~-flop (CYF)» the 2=bit wunit
control for the arithmetic wunit (CPUY and the 5-bit
variable oacata length control (CPL). CPU is addressahble as
a sink only.
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s e MD WR R M S A W AR G YR W R W AR S W

cP: t+ CYF 1 CPU 1t CPL i
! Ceeal 1 0ese3 | Qess3l |
A Y
1
-===== 5B

CA, CB» CC» CD

The remaining 16~bits of the C Register are addressable in
4=bit groups as CA» CB, CC and CD. Their contents are
available for analysis and alteration via the 4-bit
function box. MANIPULATE, SKIP and BIT-TEST-BRANCH
instructions are applicable.

The 4=bit groups designated as CA and C8 have no special
functional assignment and are available as general purpose
4=pbit storage registerse.

The two 4-bit registers designated as CC and CD are used
for the storage of various processor states and conditions
as shown below:

{ CONTROL PNL 1 TIMER 1 I70 BUS & CONTROL 1
CC: 1 STATE LAMP 1 INTERRUPT | INTERRUPT 1 PNL 1
1 FLIP-FLOP | 1 1 INTERRUPT |
/1IN
i
LS3
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! MEMORY. 1 | 1 1
CD: 1 READ DATA 1 RESERVED | RESERVED | RESERVED |
I PAR ERROR 1 { i f
I INTERRUPT 1 1 1 |
7N
|
LSB

The control panel state lamp flip=-flop when true will cause
the STATE lamp to Llight.

The timer interrupt signal is developed from the primary
power frequency, field adjustable for either 50Hz or 60Hz.
The interrupt signat is received and is used to set the
appropriate CC bit once every 100 milliseconds.

The I/0 Bus interrupt level is derived from the various 1/0
controls connected to the processor?!s I/70 Bus. The Llevel

is the result of a3 service request by one or more controls

and is used to set the interrupt bit every cltock tinme.

The control panel interrupt level is derived from the on
position of the control panel®'s INTERRUPT switches The
level from the sWwitch is5 used to set the interrupt bDHit
every clock time.

The memory read data parity error interrupt is set as a
result of a parity error signal received from the
interface to main memorye.

No reaction occurs as a result of any interrupt until the
micro-program tests the interrupt bit.

A micro~instruction or the control panel CLEAR pushbutton
is capable of resetting a bit in the C Register. The bit
being reset will be false for at least one clock perioda
following the reset regardless of the continued existence

of

the condition to set the bit (e.g.» control panet or

service request interrupts). Any test micro-oparator
executed in this clock period will find the bit false. If

the

time, a failure to set the bit may occur (e.g.r, timer

condition does not continue to exist beyond the reset

=Sl

interruptye
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Jo1l.14 MAXS» MAXM

MAXS is a 24=-bit pseudo register that can be field-adjusted
to give tne actual size of the main memory installed in
the system. It is addressable as a source only. MAXS has
4K-hyte resolution. The least significant 15 bits and the
most significant 5 (S-Processor=~1) or 4 (S5-Processor=2)
bits of the register are always 2zeroes. MAXM, also a
24-bit pseudo registers always has a value of zero for the
S=Processorse.

3.1.15 u

The U Register is a 16-bit register used oprimarily to
accumulate the bit-by=bit input from the control panel’s
tape cassette. The U Register is addressable as a source
register only.

In RUN mode, if data is not yet available in the register,
the micro-operator will be delayed. Data not accepted in
time will be lost.

In TAPE mode, the register?s contents are automatically
moved to the M Register for execution except when
executing micro~operators that reference the U Register as
a source. In these cases the source data is moved directly
from the U Register to the destination and will not be
treated as an instruction to be executed. The next
instruction from the tape will follow this data. For MOVE
24=-BIT LITERAL, the 8 bits of the Literal in the M
Register are also moved to the destination. For
CONDITIONAL BRANCH» the A Register may be changed but the
next micro-operator read from the tape Wwill also be
executed.

Note: In RUN modes» the U Register may not be addressed
after the issuance of a CASSETTE STOP micro.

Jele16 DATA

DATA is a 24=bit pseudo register that cén act as a source
or as a destination. It is used to transfer data to and
from the I/0 Bus. When it is wused as a sources the



Jele 17

3.1.18

3.1.19

3.1.20

17

BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP S-MEMORY PROCESSOR
SANTA BARBARA PLANT P.Se. #2201 6760

processor  generates the RC (RESPONSE COMPLETE) signal to
the interface and accepts the 24-bits of data from the
bus. MWhen used as a destinations the processor generates
the RC signal to the interface and the data from the
designated source to the bus.

CMND

CMND (Command) is a 24~bit pseudo register that can act as
a 'destination only. It is used to transfer commands to
devices on the [/0 Bus. The processor generates the CA
signal to the interface and moves the data (or the
command) from the designated source to the bus.

NULL

NULL is a 24=~bit pseudo register that can act as a8 source
and as a destination. When addressed as a source, all
Zzeros are supplied to the destination. When addressed as
a destinations, the source data is not accepted. Howevers
NULL is useful as a destination in order to pop the TAS
Register without affecting other registers.

READ

READ is a 24~bit pseudo register that is not permitted to
hbe addressed either as a source or as a destination in the
S«“Processors. It is used in conjunction with a memory read
operation from the control panel. (See P.5. #1913 1747 for
meaning in the M-Processors.)

WRIT

WRIT is not permitted to be addressed as a source or as a
destination, but is used in conjunction with a memory
Wwrite operation from the control panel.
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3.2 24=BIT FUNCTION BOX

The 24=bit <“function box" 1is composed of a 24=bit
arithmetic unit and a 24-bit combinatorial unit. It has as
data inputs the contents of the X and Y Registers and the
carry flip~flop (CYF). It also wuses the CPU and CPL
portions of the U Registere.

ALl results from the combinatorial section are generated
immediately and are continuously available to the
micro=programmer. A move to one of the input registers or
an alteration of a value in the CP portion of the C
Register immediately generates a new result. The results
are available to the next nmicro~instruction and are
accessed by moving the contents of a result register to a
destination register or by testing one of the 4=bit
condition registers.

The results are most of the commonly used functions between
two operandse. These include the Ands 0Or» Exclusive-0r,

sums, carry-outs, difference», and borrow functions and the

set of equal~-to, greater-thans, and less-than relationals.

The results of the unary operations of complementation and

masking are also available.

The results of the arithmetic unit are under control of the
CPU and the CPL Registers as follows.

CPU UNIT TYPE POSSIBLE CPL VALUES DATA TYPE
00 1-bit operands 1 to 24 Binary
00 4-pbit operands 4»,8,12,16,20s0r 24 4=bit binary

10 Undefined
11 Undefined

For valid arithmetic operationss, the operand length (as

specified by CPL) must be an exact multiple of the Llength
of the unit specified by CPU.

The contents of each of the registers described in the

following subsections are immediately available to the
micro-programmer.
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3201 S5UM

SUM is a pseudo register equal to the sum of the X, Y, and
CYF Registers (X + Y + CYF). Zero bits in the more
significant bit positions of the 24-bit result are
produced when the length as determined by CPL (5-bit
variable data length control) is Less than 24. Results are
not defined for CPL values 25 through 31. The carry=-out
ltevel s yenerated from the bit position of the output
specified by CPL. If CPL = 0s the carry-out tLevel is equal
to CYF. If CPL = 1, the carry-out level is generated from
the rightmost bit of X» ¥ and CYF. See 5ection 3.1.13.1,
CP (CYFs» CPU» CPL).

If CPU (2=bit arithmetic unit control) = 00, the binary sum
is produced. See Section 3.1.13.1» CP (CYF, CPU, CPL).

If CPU = 01» the decimal sum is produced by considering the
X and Y inputs to be comprised of six 4=-bit units. Results
are not defined for non-B8inary Coded Decimal (BCD) units.
CPL must be a multiple of four.

If CPU = 10 or 11» the sum is undefined.

3.202 DIFF

DIFF is a pseudo register equal to the difference of the X»
Y, and CYF Registers (X = Y - CYF). Zero bits appear 1in

the more significant bit positions of the 24=bit result

when the length as determined by CPL is less than 24.

Results are not defined for CPL values 25 through 31. The

borrow=-out Level, generated from the static comparison of

all 24=bits of X & Y, is true if X < ¥ or if X = Y and CYF

is true.

If CPU = 00, the binary difference is produced.

If CPU = 0Ols the decimal difference 1is produced by
coensidering the X & Y inputs to be comprised of six 4-bit
unitse. Results are not defined for non=BCD units. CPL must
be a multipte of four. :

I1f CPU = 10 or 11, the difference is undefined.
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A negative result is in 2's complement form in the Dbinary
case and in 10's complement form in the decimal casee.

XANY» XORY, XEQY

XANY (X anc Y)» XORY (X or Y)» and XEOY (X exclusive=or Y)
are 24-bit pseudo registers that hold the results of the
specified logical functions. Zero bits are produced in the
more significant bit positions of the 24=-bit result when
the length as determined by CPL is less than 24. Results
are not defined for CPL values 25 through 31.

CMPX» CMPY

CMPX (complement of X) and CMPY (complement of Yy) 7€
24-bit pseudo registers that holtd the 1's complemen® of
the specified registers. Zero bits are produced <" the
more significant positions of the 24-bit result -hen the
length as determined by CPL is less than 24. Cca values 25
through 31 have undefined results.

MS5KX» MSKY

MSKX» (mask of X) and MSKY (mask rf Y) are 24-bit pseudo
registers that hold the mask of the appropriate register
(X or Y). 8eginning with LSB sf X or Y, the number of Dbit
positions - included in the nask is determined by the valge
of CPL. Zero bits are prodaced in the more significant bit
positions of the 24=5it result when the tength' as
determined by CPL is Llegss that 24. Results are not defined
for CPL values”?imiﬁrcugh 3l.

L

BICN

BICN (binary conditions) is a 4-bit pseudo register that
holds the following binary conditions» considered as a
4-bit groups and addressable as a source only:
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NDTE: CYF is also addressed by the SET CYF M=-Instruction
as well as being available in the (8-bit) group
addressed as CPe.

W A R SR D R W D AR W G GD AN R WD WR R WS W W

BICN: f LSUY I CYF ¢ CYD & CYL |

| ! i Carry Qut Level
1 i Borrow=0ut Level
1 Carry flip~-Flop

Least Significant Unit of Y

i

The carry-out level is a function of X» Y, CPL» and CPU.
See Section 3.2.1» SUM« The borrow-out level is a function
of X» Y» and CYFs See Section 3.2.2» DIFF.

LSUY is true if the Lleast significant unit of Y is equal to
1 and CPU = 00, or if the least significant unit of Y s
equal to 100! and CPYU = 00.

XYCN

XYCN (XY condition) is a 4=-bit pseudo register that holds
the following relational conditionss, considered as a 4-bit
group and addressable as a source only:

. AR R R D S A AR R SR NS WS R AR R WD AR W GW WS AR WP 8

XYCN:z | MSBX 1 X=Y {§ X<Y | X>Y |

. A D e WA A MRS SRR AR AR D WD SR G S W A D N N WS

MSBX is true §if the bit in X referenced by CPL is 1. CPL =
1 references the rightmost bit of X while CPL = 24
references the leftmost bit. MSBX = 0 if CPL = (.

The relational results are based on the binary value of all
24=bits of X and Y.
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XYST

XYST (XY states) is a 4~bit pseudo register that holds the
following relational conditions, considered as a 4=-bit
group and addressable as a source only:

XYST: | LSUX 6—:;‘-1 Y neq 0 1 X neq O |

LSUX is true when the least significant unit of X is equatl
to 1 and CPU = 00, or when the least significant unit of
X is equal to 1001 and CPU = is not equal to 00.

The relational results are based on the pinary value of all
24 bits of X or Y.

in (INCN)) CC» and CD are true. (See Section 3.2,9, INCN and

i if any of the following conditions as reflected !,
301013.29 CA' CB' CCP CD.)

1. Timer Interrupt C‘;G)
2. Bus I/0 Interrupt cc @)
3. Control Panel Interrupt cc 3)

4a Memory Parity Error Interrupt CD(’)

{
g*&bﬂ“cilf
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INCN, PERR

INCN (interrupt conditions) and PERR (Parity error) are
4=hbit pseudo registers which are not physically present in
the S-Processors. When either is addressed as a sources 38
binary wvalue of zero 1is yielded; when addressed as
destinationss the data is lost.

4=BIT FUNCTION BOX

The 4=bit function box (4-bit arithmetic and combinatorial
section of the processor) can acceptr, as one of its
inputss the  contents of any of the following 4=-bit
registers and pseudo registers.

“TA T8 TC 10 TE TF

LA L8 LC LD LE LF

Fu FT FLC FLD FLE FLF
CA cB cC co

CA cB cc CD

Outputs include the result of most vof the commonly wused

functions between two operands? for example: Sets And, Or.,

Exclusive~0r, Binary Sum and Difference {(both modulo 16).
Qutputs are directed back to the source register.

The sum and difference output can be tested for overflow
and wunderflow respectively and, based on the test, a skip
of one instruction can be made.

The 4-bit function box also provides for the selective
testing of one of the bits of a four=bit group and
relative branching based on the result of the test. A skip
of one instruction based on the result of testing on a

combination of up to four bits in the group 1is also
provided.

BICNs XYCN,» XYST» and FLCN are not actually registers but
can be sourced as if they were. They can be changed only
as a result of changing the condition which they reflect.
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M=INSTRUCTIONS

REGISTER MOVE

D WD D A WS WD WD AR R AR R A R AD NS GBS W G W G D WD WD M S e AD AR D AR W) TR WS R D AR R SR NN WD R R GE Gh S W AR D en W

1 0P i SO0URCE { SOURCE ! DESTINATION 1 DESTINATION |
i CODE 1 REGISTER § REGISTER | REGISTER ! REGISTER 1
t 0001 ¥ GROUP # 1 GROUP # | SELECT # I GROUP # i
] 1 0 =15 | Oeeel 1 Qeeel 1 OeeelS 1

Move the contents of the source register to the destination
register. If the source register is smaller than the

destination register, data are right justified with Lleft

(most significant) zero bits supplied. If the source

register is larger than the destination register, data are

truncated from the left.

The contents of the source register are unchanged unless it
is also the destination register.

Exceptions:

1. When M is used as a destination register in run or
step moder, the operation is changed to a bit~0OR which
modifies the next micro-operation. It does not modify
the 1instruction as stored in the memory. 1In tape
mode, no bit-0R takes place. :

2. CPU» HRIT» READ» and CMND are excluded as source
registers.

Ja BICN» FLCNs, XYCNs» XYST, INCN» READ, WRITs» SUM» CMPX»
CMPY, XANY, XEOY, MSKX», MSKY, XORY, DIFF» MAXS», MAXM,
and U are excluded as destination registers.

4 when DATA, SUM, or DIFF is designated as a sources
CMND and DATA are excluded as destinations.

S5e U 1is excluded as a source in STEP mode but s
permitted as a source in RUN or TAPE mode. When U is
used as a sources TASs, MAR(CA) and M registers are
excluded as destinationsa.
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6 When A, Ms» CP» or DATA is designated asba source, all
4=hit registers are prohibited as destinationse.

SCRATCHPAD MOVE

WD WD R R AR SR AR R R SR MR AR G AL M T TH TR R GRS A R SR SRR DN R VIR W R R WL T G W AR AR ND D NS R OR G OR R WS AR A W e

{1 ap f RGSTR | RGSTR | DIRECYION I SCRTYCHPD 1 SCRTCHPD 1
{ CODE ¢ GRP # 1 SLCT# { O TO SCRVYCHPD § WORD i WORD i
I 0010 1 Oeee15 1 Oeoe3 1 1 FROM I O-LFT WRD | ADDRESS 1
| 1 { i SCRTCHPOD t 1-RT WRD | 0Q0...15 |

. e AR L D S D W A AN WS W WD R D D G WS R MD R e - e w an D S WP MA R S ER AR D G5 D N ER DR AR A AR R W GBS AR e e

Move the contents of the register (S5CRATCHPAD) to
SCRATCHPAD (register). If the move is between registers of

unequal Lengths, the data is right justified wuwith 1left

(most significant) zero bits supplied or with data

truncated from the left, wnichever is appropriate.
The contents of the source register are unchanged.

Exceptions:

1. When M is wused as a destination register, the
operation 1is changed to a3 bit=DR which modi fies the
next micro~operation. It does not modify the

instruction as stored in the memory.

2e CPU, WRIT» READ, and CMND are excluded as source
registers.

3. BICN», FLCN» XYCN, XYST» INCN, READ» WRIT» SUMs CMPX»
CMPY, XAHY, XORY» XEOY, MSKX», MSKY» DIFF» MAXS, MAXM
and U are excluded as destination registers.

be M as a source re2sults in a transfer of 24 zeroes.

Se U is excluded as a source in STEP modee.
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Hh(#‘f“ WITH DOUBLEPAD WORD

i op f DESTINATION | SCOURCE 438-BIT |
FORMAT: 1 CODE I 48=-BIT I SCRATCHPAD |
I D000 0111 1 SCRATCHPAD 1 WORD !
i I WORD 1 Oeaeld !
1 ] Oseeld { 1

WD A R RS EE AR M AR R SR W S R TR R SR GR GR GE OD EN GT AR D MR R NN SH AR D S G Sh GD WD RS R TR A AR A

Move the contents of the FA and FB registers to a holding
register. Move the contents of the left and right word of
the source scratchpad word to the FA and FB Register
respectively. Move the contents of the holding register to
the teft and right word of the destination scratchpad

word.
M 8=BIT LITERAL

S MR e G RS R AN SN G AR D AR SR G W GG R D D R D R A S W

1 0P | DESTINATION § LITERAL |
FORMAT: 1 CUDE f REGISTER { {
1 1000 1 GROUP # I 0eee255
1 1 0ea0.15 l 1

Move the 8-bit literal given in the instruction to the
destination register. If the move is between registers of
unecual Lltengths, the data is right justified with Lleft
(most significant) zero bits supplied. The register select
number is assumed to be 2. ’

Exceptions:

READ and WRIT are excluded as destination registers.
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J.4.5 ’ (Wv 24=317 LITERAL

I 0P 1 DESTINATION | 24-8BIT LITERAL 1

FORMAT: | CUDE t REGISTER 1 0seeMAX 1
I 1001 1 GROUP | I
i I Oewsel5 1 1

Move the 24=bit {literal given in the instruction to the
destination register. If the move is between registers of
unequal lengths, the Literal is truncated from the Lleft.
The register select numpber is assumed to be 2.

Exceptions:

LR RUE T T N R

M» CP» READ» and WRIT are excluded as destination
registers.

J3ebeb READ/HRITE MEMORY
op { DIRECTION I COUNT 4 RGSTR # | FIELD 1 MEMORY
FORMAT: CODE | 0 to RGSTR 1 VRNTS 1 00 I DIRECTION i FIELD
1 Oeaa7 | 01 I 0 - POSIVTIVE 1
!

I 10

1

i

LENGTH |

!

1 | 111 1

i

l X

i 0111 1 1 TO MEMORY Y

i T 1t 1 - NEGATIVE | 0O...26
1 L

[ LR I LA 1}

Move the register?s (memory's) contents to the memory
(register). 1If the value of the memory field Llength is
Lless than 24, the data from memory is right justified with
left (most significant) zero bits supplied while the data
from the register is truncated from the fLeft.

The contents of the source is unchanged.
Register FA contains the bit address of the memory field

white the memory field direction sign and memory field
length is given in the instruction.
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If the value of the memory field length as given in the
instruction is zero» the value in CPL is used.

Memory field length values (or CPL values if MFL = 0) of 25
and 26 are truncated to the value 24. When used on a write
operation, the value 25 and 26 cause odd and even parity
respectively to be written into memory regardless of the
parity of tne read datae.

For a description of the count variants, see Section 3e4.7>»
COUNT FA/FL.

3etbad COUNT FA/FL
t op 1 COUNT I LITERAL |
FORMAT: 1 CODE I VARIANTS 1| 0e...31 |
1 0000 0110 § O.aa? 1 1

RS G N W GSN R WD AR SR R GD M MR NS G AN WS CE) G WS VS D WO NP W MR AR am W

Increment (decrement) binarily the designated register(s)
by the value of the literal containeada in the instruction
or by the value of CPL if the value of the Lliterat is
Zero.

Neither overflow nor underflow of FA is detected. The value
of FA may 9o through its maximum wvalue or its minimum
value and wrap around.

Overflow of FL 1s not detected. The value of FL will go
through its maximum value and wrap around. Underflow of FL
is detected and will not wrap around. The value of zero is
left in FL.

Literal values (or CPL values if LIT = 0) of 25 through 31
are truncated to the value 24.
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Count variants are as follows:

V = 000 No count
001 Count FA Up
010 Count FL Up
011 Count FA Up and FL Down
100 Count FA Down and FL Up
101 Count FA Down
110 Count FL Down
111 Count FA Down and FL Down

SCRATCHPAD RELATE FA

A D S A G G R AR R D R G S A W R R MR AR D N TR W AR R B dR R G GRS R G R MR Eh M GBS TR WS G R A G a E R W

I 0P t RESERVED 4 SIGN OFF i LEFT SCRATCHPAD |
FORMAT: 1 CODE | I SPAD WORD f wWCRD ADDRESS {
t 0000 1000 1| 900 | O0-POSITIVE | Qeesl5 1
! 1 1 1-NEGATIVE 1 1

Replace the contents of the FA Register by the binary sum
of the FA Register and specified scratchpad register.

Neither overflow nor underflow of FA is detected. The valu
of FA may go through its maximum value or its minimunm
value and wrap around.

EXTRACT FROM REGISTER T

1 ap I ROTATE I DESTINATION | EXTRACT 1
FORMAT: | CODE | BIT COUNT ! REGISTER I BIT COUNT 1
1 1011 1 Qeoo24 I 00 = X 1 Oeeoslh 1
i | I C1 - ¥ 1 1
i ! 1 10 - T 1 i
1 | 1 11 ~ L ! i

Rotate Register T teft by the number of bits specified and
then extract from the right the number of bits specified.
Move this result to the destination register supplying
Left most (most significant) zero bits if the extract

e



3o 4410

BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP S=MEMORY PROCESSOR
SANTA BARBARA PLANT PeS. #2201 6760

count is Lless than 24.

The contents of the source register are unchanged unless it

is also the destination register.
A rotate value of 24 is equivalent to 0.

SHIFT/ROTATE REGISTER T LEFT

1 0P DSTNATN | DSTNATN | S/R VARIANT | S/R

|
FORMAT: | CODE 1| REGISTR t REGISTR + 0 - SHIFT | BIT COUNT
1 1010 § GROUP % | SELECT# 1 1 -~ ROTATE 1 Oee.24
1 I OQeael5 1 Qees? | |

SHIFT (ROTATE) Register T left by the number of bits
speci fied and then move the 24=-bit result to the
destination register. If the move is between registers of
equal lengths» the data is right justified with data
truncated from the left.

The <contents of the source register are unchanged wunless
the source register is also the destination register.

Zero fill on the right and truncation on the left occurs
for the SHIFT operation.

If the value of the SHIFT/ROTAYTE count as given 1in the
instruction .is zero» the value given in CPL is usede.

Exceptions:

1. When M is wused as a destination registers the
operation 1is changed to a bit-or which modifies the
next micro~operation. It does not modify the

instruction as stored in the memory.

2e BICN» FLCNs, XYCN, XYST» INCN» READ, and WRIT.
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J.4.11 SHIFT/ROTATE REGISTER X/Y LEFT/RIGHT

op I X7y [
CODE VARIANT 1| VARIANT (| VARIANT | BIT
| !
| 1

1 { S/R 1 L/R
1 4
it 0000 0100 1 O-SHIFT | O-LEFT 0-X REG
1 {

FORMAT:

1-ROTATE 4 1-RIGHT

e g AR D A A G VD D AR AR SD D TR AD W R R SD AN AR WD AR AR GG B N AR R AR W B WD WD B - anen an an W us W - -

SHIFT (ROTATE) Register X or Register Y left (right) by the
number of bits specified.

Zero fill on the right and truncation on the left occurs

for the Left shift. Zero fill on the left and truncation
on the right occurs for the right shift.

3.4.12 SHIFTAREGISTERS XY LEFT/RIGHT

t op ! SHIFTY t L/R SHIFT | C:) C/
FORMAT: 1 CODE 1 VARIANT= | VARIANT BIT ] N L1

i 0000 0101 1t O I O-LEFT COUNT= 1§

! i 1 1-RIGHT 000001

SH] tha concatenated X and Y registers Left (right) by
The register X is the leftmost (more significant)
a

LT of the concatenated 48-bit XY register.

\ \/ Zero fill on the right and truncation on the teft occurs
L/ for the left shift. Zero fill on the teft and truncation
on the right occurs for the right shift.

e

o " g )
If the value of the shift count as given in the instruction
is not 1, an undefined result will occur.

|
\ oY ovT
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NORMALIZE X

R R A  ED m ED NS M AR AR WP SN SR WS AR G AB s e

i OP 1
FORMAT: { CODE 1
i 0000 0000 0000 0OO11 1

AR D S R AN AN NS AR WD WD aR R A AD D W WD WD AR S

SHIFT the X Register left while counting FL down, until
FL=0 or until the bHit in X referenced by CPL = 1. Zeros
are shifted into the rightmost end of Xe.

CPL = 1 references the rightmost bit of X while CPL
references the leftmost bit of X« CPL is undefined.

24

CALL

NS R S A MR WS AR AR R D G D WD WD R A N R D M GRS A TH OB R WD D R A D S N e

{ OFP | DISPLACEMENT 1 DISPLACEMENT 1|

FORMAT: § CODE t SIGN t VALUE 1
! 111 1 0=POSITIVE 1 0se4095 |
1 I 1=NEGATIVE 1 I

Push the address of the next in-line micro-instruction into
the A Stack and then fetch the next micro-instruction from

the location obtained by adding the signed displacement

value given in the instruction to the address of the next

in=Line micro~instruction.

A displacemant value indicates the number of 16=bit words.

Note: When the A Address is stored in the A Stacks it is
- multiplied by 16 and stored as a bit address.

Note: Exit 1is accomplished by employing the REGISTER
MOVE instruction with the TAS as the source
register and MAR{A) as the destination register.
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BRANCH

1 0P I DISPLACEMENT | DISPLACEMENT |

FORMAT: 8§ CODE 1 SIGN ! VALUE |
1 110 1 0=POSITIVE I 0eaali095 i
1 I 1=NEGATIVE ! |

T AR A NS GNP W AR MR R D AR SR WS T S R AR WE G DGR AR AR R WD AR WS R O S ED W D AR W

Fetch the next micro-instruction from the location obtained
by adding the signed displacement value given in the

instruction to the address of the micro-instruction
next-in~line.

A displacement value indicates the number of 16=bit words.

BIAS
1 op ! VARIANTS t TEST CPL NEQ O FLAG 1
FORMAT: 4 CODE 1 1 0 - NO TEST 1
f 0000 0000 0011 § Qewe? f 1 - TESY CPL RESULT |

Set CPU to the value 1 if the value of FU is 4 or 8 and to
0 otherwise, unless Vv = 2. If V = 2, CPU is undefined.

Set the vatue of CPL to the smallest of the values denoted
on each Lline in the following table.

VALUES

FU

24 and FL

24 and SFL

24 and FL and SFL
CPL

24 and CPL and FL
cPL

not defined

WOV WiV O s
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If test flag equals 1 and final value of CPL is not zeros
the next 16-bit micro~instruction is skipped.

SET CYF
1 0P 1 VARIANTS 1
FORMAT: § CODE i |

§ 0000 0000 0110 | 1,2,4»8 1

Set the carry flip~flop as specified by the varjants.
vV = Set CYF to 0
Set CYF to 1
Set CYF to CYL
Set CYF to CYD

[+ - o VI

Note CYD = (X<Y) + (X=Y)CYFf.

4=8IT MANIPULATE

S A TV AR AR R DD VD AR AR AR AR R A A D W YR A A WD D AR WR W TSGR R AR WD M AR G AP D D WR WD SR AR MR R A WD W

{ 0p I REGISTER | REGISTER | VARIANTS 1 LITERAL
FORMAT: 4 CODE 1 GROUP #® ¢ SELECTY % 1 !
i 0011 1| 0O...15 t Oeeol I OQeea? i 0eeelS

Perform the operation specified by the wvariants on the
designated register.

V = 0 Set the register to the value of the literal.

1 Set the register to the logical And of the register
and literal.

2 Set the register to the logical Or of the register
and Lliteral.

3 Set the register to the logical Exclusive-0r of the
register and literal.

4 Set the register to the binary sum (modulo 16) of
the register and Lliteral.

5 Set the register to the binary sum (modulo 16) of
the register and literal» and skip the next
M=Instruction if a carry is produced.
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6 Set the register to the binary difference (modulo
16) of the register and literal. .

¥ Set the register to the binary difference (modulo
16) of the register and Literal, and skip the next
M=Instruction if a borrow is produced.

Exception

BICN» FLCN, XYCN» XYST, and CPU» when specified as operand
registerss are not changed as a result of this operatione.
Howevers the carry and borrow outputs are produced and a
skip can result.

Jelel9 BIT TEST BRANCH FALSE
1 OP 1 REG i REGISTER § REG | DSPLCMNT { DSPLCMNT |
FORMAT: t CODE 1| GROUP # ) SELECT # § BIT # | SIGN { VALUE 1
I 0100 1 0ewel5 {f Oaeel { Oeee3 t 0-POS | QeeslS {
! 1 1 | I 1-NEG ! i

Test the designated bit within the specified register and
branch relative to the next 1instruction by the signeaq
displacement wvalue if the bit is zerc. If the bit is one»
a displacement value of zero is5s assumed and control passes
to the next in-Ltine M~instruction. A displacement value
indicates the number of 16-bit words from the next in-line
instruction.

See Section 3.1.13.2 for information on the reset of bLits
in the C Reyistera.

344420 BIT TEST BRANCH TRUE
{ 0P I RGSTR i RGSTR I RGSTR | DSPLCMNT I DSPLCMNT |
FORMAT: | CODE 1| GROUP # | SELECT # | BIT # 1 SIGN ! VALUE !
1 0101 1 Jwael5S | Desel 1 Oese3 1| O-POSITIVE 1 COae.l5 1
i i | ! 1 1-NEGATIVE 1| i

Test the designated bit within the specified register and
branch relative to the next 1instruction by the signed
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displacement value if the bit is one. If the bit is zero»
a displacement value of zero is assumed and control passes
to the next in-line M-instruction. A displacement value
indicates the number of 16~bit words from the next in-line
instruction.

See Section 3.1.14.2, CAs CB» CC» CD» for information on
the reset of bits in the C Register.,

SKIP WHEN

1 0p | REGISTER ! REGISTER ¢ VARIANTS | MASK i
FORMAT: | CODE 1 GROUP # 1 SELECT 2 1 Qeea7? I Oeasal5 |
1 0110 1 0...15 1 O0.enl 1 | i

Test only the bits in the register that are referenced by
the *”1" bits in the mask» ignoring all others uniless Vv =
2 orV = 6. If so» compare all bits for an equal
condition. Then perform the action as specified belowe.

vV = 0 If any of the referenced bits is a "1™, skip

the next M=instruction.

1 If all of the referenced bits are "1"», skip the
next M=instruction.

2 If the register is equal to the mask» skip the
next M-~instruction.

3 Same as V = 1s but also clear the referenced bDits
to zero without affecting the non-referenced bits.

4 If any of the referenced bits is a "1"» do not
skip the next M=instruction.

5 If all of the referenced bits are "1" do not s3kip
the next M~instruction.

6 If the register is equal to the maskes do not skip
the next instruction.

7 Same as V = 4, but also clear the referenced bits
to zero Wwithout affecting the non~referenced bits.

Note: If the mask equals 0000, the T“ANY"™ result s

false« The skip is not made for V = 0 and is made
for V = 4., If the mask equals 0000, the ™ALL"™
result is true. The skip is5 made for ¥V = 1 and V

= 3 and is not made for V = 5 and Vv = 7.
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Exceptions:

1. BICNs, FLCNs» XYCNs, and XYST cannot be cleared with V
= 3 or 7. However, they can be tested.

2a See Section 3.1.13.2 for information on the reset of
bits in the C Register.

CASSETTE CONTROL

VES D M R D GID N R A R S TR GR NR GR WD B MR S WP MBS D WS EN AR R SR GD G AR W AR e WD A W

FORMAT: y OP CODE { VARIANTS 1| RESERVED 1
i 0000 0000 0010 | OQese? I FLAG BIT 1
" ’ ‘ 0...1 ‘

Perform the indicated operation on the tape cassette.

vV = 0 Start Tape
1 Stop Tape (The processor also halts if it is in
TAPE mode.)
Stop Tape if X Eﬁ@rY {The oprocessor also halts
regardless of modeld)
Reserved
Reserved
Reserved
Reserved
Reserved

ny

N NS o

Note: ALL Stop Tape variants cause the tape to halt in
the next available gape.

HALT

FORMAT: {1 0P CODE |
1 0000 0000 0000 0QO0O1 1

------ S A S R WD M AR Gm A WA o Sh WB AR A

5top execution of the micro=-instructionse The next micro to

be executed is fetched and stored in the M Register and
the MAR(CA) register points to the next foliowing micro.

<>
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3o ba2b NO OPERATION

FORMAT: 1 0P CODE |
1 0000 00GO 0000 0000 1

gkip)to the next sequential instruction.

Jee25 NGO OPERATION

. e A A R AR WD R R TR WD R R R A AR AR A WS AD AR

FORMAT: 1 JP CODE I RESERVED 1
I 0000 1010 ¢ 0000 0000 1

Skig to the next sequential instruction.
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M=INSTRUCTION TIMING

M=instruction Clocks
REGISTER MOVE

(8CD source == SUMs DIFF», B8ICN with CPU = 01)

(MAR(CA) 35 destination)

(BCD source and MAR(A) destination)

{U as source) Many
SCRATYCHPAD MOVE

(BCD source == SUMs DIFFs, BICN with CPYU = 01)

{MAR(A) as destination)
SWAP F WITH DOUBLEPAD WORD
WoE 8-BIT LITERAL
(MARCA) as destination)
Wk 24-BIT LITERAL
(TAPE mode)
WRITE MEMORY
READ MEMORY
COUNT FA/FL
SCRATCHPAD RELATE FA
EXTRACT FROM REGISTER T
SHIFT/ROTATE REGISTER T LEFT
{MAR(A) as destination)
SHIFT/ROTATE REGISTER X/Y LEFT/RIGHT
SHIFT REGISTER XY LEFT/RIGHT
NORMALIZE
(if FL goes to zero)
(if MSBX = 1)
CALL
BRANCH
BIAS
(branch taken)
SET CYF
4=-BIT MANIPULATE
(skip taken)
BIT TEST BRANCH FALSE
(branch taken)
{BCD source == BICN with CPU = 01)
(BCD source and branch taken)

MHN N & T T O L VO ST WMNID NE L™
~

|

)
7sbit shifred
7T/7bit shifted plus 2

S s N SN NSNS
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M=instructions
BIT TEST BRANCH TRUE
(branch taken)
(BCD source == BICN with CPU = 01)
(BCD source and branch taken)
SKIP WHEN :
(branch taken)
(BCD source == BICN with CPU = 01)
{(BCD source and branch taken)
CASSETTE CONTROL
HALT
ND.P

#2201 6760

40

Clocks

- . am e
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