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Introduction

The RCA 1600 is made up of several functional blocks and registers.
The functional flow diagram of the RCA 1600 shows how these are
interconnected functionally.

Main Memory

The RCA 1600 has a memory cycle of 1.8 microseconds for accessing
an 18 bit word. This includes 16 data bits, a memory protect bit,
and a parity list. Odd parity is used. The RCA 1600 core memory
comes in modules of 1K, 2K, 4K, 8K, 16K, 32K and 64K bytes. Memory
can be accessed either by byte or word.

Standard Registers

There are sixteen 16-bit registers formed physically from 16
integrated circuit chips. These are the standard registers of

the RCA 1600. They are addressed as full words (16 bits) or bytes
(8 bits). They serve as Basic Instruction Counters (BIC), address
registers, high speed I/O registers, as well as working storage
registers as required by programs.

The standard registers are divided into two sets. While the use of
the standard register is largely a matter of application definition,
they have specific functions as shown on the functional flow diagram.
Which register set the instruction fields are referring to is
designated by the X Register (Program State) defined below. Referring
to the Register Matrix of the Functional Flow diagram it will be -
noted that the Register Set one is grouped from AOAl to HOHl. AO
refers to the most significant byte of the word and Al the least.
HOH1l is the Basic Instruction Counter of Register Set 1. Register
Set Two is grouped from IOIl to POPL. NON1 contains the I/0 memory
address and 0001 contains the byte count. These are used in
conjunction with the high speed 1/0 channel of the RCA 1600. POPl

is the Basic Instruction Counter for Register Set 2. The purpose

of the NON1 and 0001 registers is to accommodate devices with high
transfer rates.



- The X Register (Program State)

pa.

Which Register Set the instruction fields are referring to and
which Basic Instruction Counter is sequencing the next instruction
fetch is designated by the 3-bit Program State (X) Register. The
register settings have the following meanings:

X0=0 Basic Instruction Counter HOHl and the Register Set 1
is used for MA field.

X0=1 Basic Instruction Counter POPl is used and the
Register Set 2 is used for MA field.

X1=0 R Field uses Register Set 1

X1=1 R field used Register Set 2

X2=0 Automatic Interrupt Permitted.

X2=1 Automatic Interrupt Inhibited.
Normal use of the RCA 1600 system would have all three bits set
either zero or one. Thus, all zeroes refer to Program State 1
and all ones refer to Program State 2. However, each bit may be

set individually as required for specific applications.

The W Register (Control)

This register is utilized for testing of conditions resulting from
actions of basic instructions and/or for program linkage. The bits
of the W Register have the following meaning:

WO Carry 1 - Indicates carry from most significant
bit (27 or 215) of an arithmetic
operation.

Wl NZD - 1Indicates arithmetic operation was zero

or not zero.

W2 - Used for program use.
w3 - Used for program use.
W4  Carry 2 - Indicates a carry from the next most

significant bit (26 or 214) of an
arithmetic operation.



W5 - Used for program use.

w6 BIT Test - 1Indicates result for Bit operation
Basic Instruction or sign of
arithmetic operation.

W7 Program Indicator - Sets Program Indicator Light on Console.

DAD Register (Device Address)

The I/0 Device Address Register is a one byte (8 bit) register
associated with device address lines. This serves as an address

to the Control Electronics (CE's) for utilizing the BIN and BOUT
lines. Depending upon the system requirements, more than one

* address may be utilized by a single CE. Out of the 256 combinations
available, 5 have been permanently assigned:

(00) 16 Assigned to High Speed 1/0 Service Request.
(Not used by the Programmer)

(01)1¢ Reserved for Basic I/0

(02)16 Assigned to identification of Class 1 interrupts.
(03) 16 Assigned to identification of Class 2 interrupts.
(FF) 1¢ Reserved for Test and Maintenance Programming.

Assignment of other DAD addresses is usually at system installation
time.

BOUT (Bus Output) Register

BOUT consists of 8 output lines and one of the two Strobe lines.
BOUT-S1 is the output register of one byte connected to the 8-BOUT
1ines and Strobe 1 which in turn are connected to the I/0 Bus.

When BOUT-S1 is addressed by one of the basic instructions, the
information byte is transferred to the CE via the BOUT lines of the
1/0 Bus and Strobe 1 signal via the Strobe 1 line. Which CE will
accept the information and the resulting actions are defined by

the current DAD address and CE specifications.

BOUT-S2 is identical with BOUT-S1 except the Strobe 2 line is
used in place of Strobe 1.
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BIN (Bus Input) Register

A Bus Input Register physically consisting of the 8 BIN lines of
the 1I/0 Bus. The contents of the BIN lines are determined by the
DAD address and the CE specifications. BIN-SO refers to the 8 BIN
lines and with no strobe lines used. The basic instruction may
address the register as individual bits or as an entire byte. When
addressing individual bits, the least significant position (2Y) of
BIN is designated as BINO to the most significant position (27) of
BIN or BIN7. A CE is not affected or notified when BIN-SO is
addressed.

BIN-S1 consists of the 8 BIN lines and Strobe 1 of the I/O Bus.

When BIN-S1 is addressed, a Strobe 1 signal is transmitted via the
strobe one line. Which CE will accept this signal and the resulting
actions are defined by the current DAD address and the CE specifi-
cations.

Arithmetic Unit

The RCA 1600 arithmetic unit physically is an 8-bit binary adder.
The Basic Instruction arithmetic functions are for 8 or 16 bit
operations. Since 16 bit operations are automatically cycled in two
steps through the adder, the system is functionally a 16 bit
arithmetic unit.

MAR Register is the Memory Address Register. MARO and MAR1 refer
to the most and least significant byte of the word respecitively.

MR Register is the Memory Register and holds the most (MRO) and
least (MR1) significant byte of the word.

BIR Register is the Basic Instruction Register. The contents are
functionally decoded, parity checked, and Memory Protect is checked
here.




The Basic Instructions total 29. They are logically divided into
'3 groups. The formats of these groups are as follows:

Group 1 Memory to Register 10 Instructions
F
Function Code MA I S R
5 Bits 3 Bits 3 Bits 1 Bit 4 Bits
215 7211l 510 28 o/ 25 24 23 20

The instructions of Group I are:

Instruction Mnemonic
Write to Memory WTM
Read Memory and Transfer RMT
Read Memory and Add RMA
Read Memory and Subtract RMS
Read Memory and Add with Carry RMAC
Read Memory and Subtract with Carry MMSC
Read Memory and Compare RMC
I/0 Transfer to Memory IOTM
I/0 Transfer from Memory I0FM
Memory Protect Set and Reset MPSR
Group II Register to Register 10 Instructions
F
Function Code R1 SF S R2
5 Bits 4 Bits 2 Bits 1 Bit 4 Bits
215 211 510 27 96 25 ok 23 20

The instructions of Group II are:

Instruction Mnemonic
Add ABR
Subtract SBR
Add with Carry ABRC
Subtract with Carry SBRC
Compare CMPR
And ANDR
Ot ORR
Exclusive Or XORR
Transfer TRR

Standard Register Set Transfer SRST



Group II1 General Instructions 9 Instructions

F
Function Code Depends Upon Specific Instruction
5 Bits 11 Bits
215 2ll 2lO 20

The formats of the 9 general instructions vary according to
their specific function. The 9 instructions are:

Instruction Mnemonic

Halt , Halt
Shift | SFT
Test and Branch : TAB

I/0 Test and Branch I0B
Decrement and Branch DAB
Increment and Decrement IDR

Bit Operation BIT
 Constant to Standard Register ‘ CSTR

Constant to Special Register CSPR



RMC Read Memory and Compare MPCOM

F
Function Code MA I S R
10010 3 Bits 3 Bits 1 Bit 4 Bits
215 211 210 28 27 25 24 23 20
Bit Position
Instruction Time - Byte Operation 3.6 us

Word Operation 4.5 us

This instruction performs a compare between two operands, one
from memory and the other from a standard register. The operands
are unchanged at the termination of the RMC instruction and the
results of the compare can be tested through the W Register
(Control Register). :

R . (MA)

The contents of the memory location addressed by the contents of
the standard register specified by the MA field is one operand.
The contents of the standard register indicated by the R field is
the other operand. The results of the instruction modify the
Control Register (W) bits as follows:

The initial setting of the control register does not effect this
operation. However, RMC modifies bits of the W register (Control
Register) as follows:

W Register Bit , Action On

20 carry 1 Set to one if carry, set to zero if no
carry from most significant bit of
operation (27 for byte and 215 for
word operations).

24 carry 2 Set to one if carry, set to zero if no
carry from next most significant bit of
operation (26 for byte and 214 for word
operations).



RMC Continued

W Register Bit Action On
21 Nzp Set to zero if result of operation is

zero, set to one if operation is non-zero.
26 Bit Operation Test Set to zero if most significant bit of

result is zero and set to one if it is
one (27 for byte and 215 for word operationms).

and are interpreted as follows:
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if Then W bits are set as follows:
MA = R 21 of W = ¢ (Binary)
MA # R 21 of W = 1 (Binary)
MA > R 20 of W = 1 (Binary)
MA = R 20 of W = § (Binary)
MA = R 21 of W =@ (Signed)
MA £ R 21 of W = 1L (Signed)
MA > R 26 of W = @ (Signed)
MA = R 26 of W = 1 (Signed)



RMC Continued

The S field indicates whether one byte or one word operations are

executed. If S = 0, a byte operation is performed and if S =1, a
word operation is performed.

The 1 field specifies the amount of increment or decrement of the
contents of the standard register specified by the MA field. The
amount is programmed as follows:
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The setting of the Program State (X) Register bits 20 and 21
conditions the R and MA fields as follows:
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NOTE: 1If Ss=1, 20 of the R field are 27 of the MA register is
ignored and the full word is used for this operation.



RMT Read Memory and Transfer to Matrix MPXF

F
Function Code MA 1 S R
11010 3 Bits 3 Bits 1 Bit 4 Bits
215 211 210 28 27 25 24 23 20

Bit Position

Instruction Time - Byte or Word ‘ 3.6 us

This instruction loads the contents of a memory location to a
standard register. The MA field specifies the standard register
which contains the word memory address of the data to be transferred
to a register specified by the R field.

The S field specifies whether one byte or one word is stored. If
S = 0, a byte is stored; if S = 1, a word is stored.

The I field specifies the amount of increment or decrement of the
contents of the standard register identified in the MA field. The
amount is specified in the I field as follows:
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RMT Continued

The setting of the Program State Register (X) Bits 20 and 21

conditions the R and MA field as follows: R FIELD
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The Control Register (W) is not affected nor does it affect this
instruction.

Note: If S =1 - The 2 bit of the R field is ignored and the
2 bit of the MA register is ignored and the
full word from memory is stored into the
register.



RMA Read Memory and Add MPADD

F
Function Code MA I S R
11001 3 Bits 3 Bits 1 Bit 4 Bits
215 211 210 28 27 25 24 23 20

Bit Position

Instruction Time - Byte Operation 3.6 us
Word Operation 4.5 us

This instruction performs a binary add of two operands, one from
- memory and the other from a standard register. The result is stored
in the standard register.

R+ (MA) — R

The contents of a memory locations addressed by the contents of
the standard register, indicated by the MA field is one operand.
The contents of the standard register, indicated by the R field,
is the other operand. The result is stored in the standard
register identified in the R field.

The S field identifies whether one byte or one word operations are
performed. If S = 0, a byte operation is performed; if S = 1, a
word operation is performed.

The I field states the amount of increment or decrement of the
contents of the standard register identified in the MA field. The
amount is specified in the I field as follows:
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RMA Continued

The setting of the Program State Register (X) bits 20 and 21

conditions the MA and R fields as follows: REIELD
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The setting of the Control Register (W) does not affect this

instruction. However, the RMA modifies bits of the W Register as
follows:

W Bit Action On

20 Carry 1 Set to one if carry, set to zero if no
carry from the most significamt bit of
operation (27 for byte operation, 2 4 for
word operation).

24 Carry 2 Set to one if carry, set to zero if no
' carry from next most significant bit of
operation (26 for byte operation, 214
for word operation).

21 NzD Set to zero if result of operation is zero,
set to one if result of operation is non-
zero.



RMA Continued

W Bit

26 Bit Operation

Test

Note:

Ifs =1

Action On

Set to zero if most significant bit (27

for byte operation, 215 for word operation)
of the result is zero. Set to one if most
significant bit of result is one.

20 of the R field and 20 of the MA register is
ignored and the full words are used for this
operation.



RMAC Read Memory and Add With Carry MPAC

F
Function Code MA L 5 R
11011 3 Bits 3 Bits 1 Bit 4 Bits
Bit Positions
Instruction Time - Byte Operation 3.6 us

Word Operation 4.5 us

RMAC performs a binary add of two operands, one from memory and
the other from a standard register, plus an initial carry setting,
and stores the result at the standards register,

R+ (MA) + WO(20)—> R

The contents of a memory location addressed by the contents of the
standard register specified in the MA field is one operand. The
standard register addressed by the R field in the other operand.
The contents to carry 1 (20 of the W register) provides the initial
carry. The result is stored at R.

The S field indicates whether one byte or one word operations are
performed. If S = 0, a byte operation is performed. If S =1, a
word operation is indicated.

The I field specifies the amount of increment or decrement desired
for the standard register addressed in the MA field. The amount
is as follows:
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RMAC Continued

The setting of the Program State (X) Register bits 20 and 21 affects

the R and MA fields as follows:
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the W Register affects the operation as

Action On

The setting of this position is used as
a carry into 20 position of the operation.

and the instruction modifies bits of the W Register as follows:

20 carry 1

20 Carry 2

21 Nzp

Set to one if carry, set to zero if no
carry from the most significant bit of

the operation (27 for byte and 215 for word
operations).

Set to one if carry, set to zero if no carry
from next most significant bit of operation
(2 for byte and 214 for word operations).

If result of this operation is a zero, this
bit will remain unchanged from its initial
condition. If the result of the operation
is non-zero, the bit is set to one.



RMAC Continucd

W Register Bits Action On
2 Bit Operation Test Set to zero if most significant bit of

result is zero. Set to one if most
significant bit of result is one. (27 for
byte and 215 for word operations).

Note: If S =1 - 20 of the R and MA register is ignored and
the full word operation is performed.
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RMSC Continued

W Register Bits' Action On

26 Bit Operation Test Set to zero if most significant bit of
the result is zero and set to one if it is
one (27 for byte and 215 for word operations).

Note: 1. The difference is placed in the subtrahend rather than
the minuend. In Register to Register Subtract, the
result replaces the minuend.

2. If S =1, 20 bits of the R field and MA register are
ignored and the full word is used for this operation.



RMSC Continucd

The setting of the Program State (X) Register Bits 20 and 21
conditions the R and MA fields as follows:
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the W Register affects this instruction as

Action On

The setting of this position is used as a
carry into 20 position of the operacion.

and the instruction modifies bits of the W register as follows:

20 Carry 1

24 Carry 2

21 NzD

Set to one if carry, set to zero if no
carry from most si%nificant bit of operation
(27 for byte and 215 for word operation).

Set to one if carry, set to zero if no carry
from next most significant bit of operation.
(26 for byte and 214 for word operations).

If the result of this operation is a zero, this
bit will remain unchanged from initial
conditions. If the result of the operation

is non-zero, the bit is set to one.



IOFM 1I/0 Transfer From Memory MPXF'B
(Transfer Memory to Bout)

F
Function Code MA I S R
10000 3 Bits 3 Bits X X | X X
21> 211 210 28 27 25 24 23 22 ol 90

Bit Position

Instruction Time - 3.6 us

This instruction transfers the contents of a one byte memory location
to an input/output Control Electronics (CE). The CE is specified by
the previously set Device Address Register (DAD). The memory byte
location is specified by the contents of the standard register
designated by the MA field (an odd memory address specifies the low
order byte, an even the high order byte of the memory word). The
transfer over the I/0 Bus is conditioned with Strobe 1 or Strobe 2

as indicated by the R field. The R settings are as follows:

XX0X  Bout 2
XX1X Bout 1 (X means don't care case)

The S field is ignored since all operations are one byte.

The I field designates the amount of'increment or decrement of the
MA register as follows:

TE/ELD
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The W_(Control) Register does not affect nor is it modified by their
instruction.




IOFM Continued

The setting of the X (Program State) Register 20 bit conditions the
MA field as follows:
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IOTM I/0 Transfer to Memory WTBM
(Write Bin to Memory)

F .
Function Code MA I S R
|
11000 3 Bits 3 Bits X X X i X
215 211 510 28 97 25 9h 93 92 o1 90
Bit Position
Instruction Time - 3.6 us

This instruction provides the ability to transfer 8 bits to a one
byte memory location from the Input/Output Bus. The CE (Control
Electronics) is specified by the previously set Device Address
Register (DAD). The memory byte location is specified by the
contents of the standard register designated by the MA field.

(An odd memory address specifies the low order 8 bit byte of the
memory word and the even memory address designates the high order
8 bit byte of the memory word.) The CE may or may not be notified
of the transfer as indicated by the R field. When Bin 0 is designated,
no strobe is sent and when Bin 1 is designated, strobe 1 is sent.

The valid R settings are as follows:

XX0X Bin O (X means don't care case)
XX1X Bin 1 '

The S field is ignored since all operations are one byte.

The 1 field provides the ability to 1ncrement or decrement the MA
register as follows:




IQTM Continued

The W (Control) Register does not affect nor is it modified by
this instruction.

The setting of the X (Program State) Register 20 bit conditions
the MA field as follows:

AMA
FIELD

XO=
N/
=

1

\
o
N

SISIOIof~N|~|oiln
NIRRT RN EYEYEN

Vo X[~ xS~




RMS Read Memory and Subtract MPADD2

F
Function Code MA I S R
10001 3 Bits 3 Bits 1 Bit 4 Bits
215 211 210 28 27 25 24 23 20

Bit Position

Instruction Time - Byte Operation 3.6 us
Word Operation 4.5 us

The instruction performs a binary subtract between two operands,
one from memory and the other from a standard register. The result
is stored in the standard register.

(MA) - R—>R

The contents of the memory location, addressed by the contents of
the standard register indicated in the MA field, is the minuend.
The contents of the standard register, indicated by the R field is
the subtrahend. The result is stored in the standard register
specified by the R field.

The S field indicates whether the instruction operates on bytes or
words. If S = 0, a byte operation is executed. If S = 1, a word
operation is performed.

The I field provides the ability to increment or decrement the
register specified in the MA field. The amount is specified below:

D
~

SISENINIQER 0

SESNIQ o MR

~[ QI ~Nloi~N]olN]o
&




RMS Continued

The setting of the Program State Register (X)

conditions the MA and R fields as follows:

MA4
FIELD
/09 ¥ Xo=
CONTROL KEGISTER (W) 2220 /]
TN AT SITEY SGRRY CROMZTORER |0 (004 |1
,_f’v_O__ G RLTME T DEELATION, . il i
v/ VATES A% TIAE TIC OF ERBTIOM olotrtel|s
o S AL el 23 R
wz /A/n/o:f,,c FOR™ PEOGRAM USE o/ 1a|cC (4
W3 |SACA TR FOR FROSKAM USE a1/ 171°21¢
. [2in i ¥ ERIOM (e OR 21T, /1 {O|OF |1
st MAbnqé uijfb} O
w5 /A/D/cw TOK FOR FRIGRAIM USE /0|1 |FIN
W BTV Y S YIIDICATES KESHIT OF BiTOP | /710l lo
o ol 00 5 OF ARITENETIC QPERATION.
o Vs soicaron-sers pr Lisurow consoce], |21/ L/ \71R

RFEIELD
MATRIX
;’ff" SPECIAL
3 2 o+ VX PLGISTER
2222|017 eP)
0 0 0 0 oo
- BINO
00 0/ a1t
o0 16750ﬂ755v/
g o0 /1 7/ |8/\Jr
0/ 0 O lcojwo
— Bourz
o/ O /1 |Crik7
o/ 1 Olooo -
o/ //0/1/500
/ O O O |foo
/O O /7 |\EriMm 040
/7 O 1 O \Folmo
w
7 0 7 7 \er|a i
/1 O O |501é0
— X
/7 /7 O /|50
/1 1 0 |WalPs
/17 /4#?1

The initial setting of the W Register (Control)
this instruction. However RMS modifies bits of the Control Register

as follows:

does not affect

Action On

Set to one if carry, set to zero if no

carry from the most significant bit of the

(27 for byte and 215 for word

Set to one if carry, set to zero if no

carry from the next most significant bit

W Bit

20 Carry 1
operation.
operations)

24 carry 2
of operation.
word operations).

21 Nzp

a zero,

(26 for byte one 214 for

Set to zero if result of the operation is
set to one if result is non-zero.



RMS Continued

W Bit Action On

26 Bit Operation Test Set to zero if most significant bit of
result is zero. Set to one if most
significant bit of result is one. (27 of
for byte and 215 for word operations).

Note: 1. This instruction places the difference in the
subtrahend rather than the minuend. However, the

Register to Register subtract instruction places
the difference in the minuend.

2. 1£S=1- 20 of the R field and MA register is

ignored and the full words are used for this
operation.



WTM Write to Memory WM

F M i
Function Code MA I l S R |
01000 3 Bits 3 Bits ' 1 Bit 4 Bits '
215 211 510 28 27 25 2% 23 20 Bit Position
Instruction Time - Byte or Word 3.6 us

This instruction stores the contents of a standard register to high
speed memory. The contents of a register specified by the R field
is stored at memory location specified by the word contents of the
standard register specified by the MA field.

The S field specifies whether one byte or one word is stored. If
S = 0, a byte is stored. If S = 1, a word is stored.

The I field specifies the amount of increment or decrement of the
contents of the standard register specified by the MA field. The
amount is specified in the I field as follows:

TFIELD

b
o
b/
H2
+4

~
- &
o

SO Sfoi~]ol~]0Ov

\\\\QQQQN
SES]ofe ] SS90 v




WTM Continued

The setting of the Program State (X) Register Bit 20 and 2! conditions
the R and MA fields as follows:

R F/IELD
MATATX
FE6 | speciae
3 2 ¢ of2iE | pergisTER
22 22lo(7| ep)
A4
0 0 0 ¢ Wolro
. FIELD
O 0 O ¢/ jarlry s8N0
/o Xo=
o 0 /7 ols0uo 2’5 & =
o o0 /1 7|8\ SN/ ‘) Oﬂ?’_@ﬂ
(¢ 4
o0/ 0 o lcolko 000‘1
rla8lo
O 7 O/ |ciixr sourz
0//’0000 ot la|c |4
y P il
ols 7ol
0///p/z/50‘”7
/1 O {O|F |1
/ O O O |Folaro L-70//‘/\/
/O O 7 |£r\m o040 =
/70| |O
/0 1 O |Folmo
W AVAAY=
/0 1 2| .
/7 7 O 0O|soloco
7 7 0 7 erlor ol
7 7 71 o lwolro
/7 117\

The Control Register (W) does not affect or is it modified by this
instruction.

NOTE: If S =1 - 20 of the R field is ignored and 20 of the
MA register is ignored and the full word is
stored in memory.



MPSR Memory Protect Set and Reset MPSR

Functioi Code MA I S R
01010 3 Bits 3 Bits X X {X[|X
;15 11 510 28 o7 25 24 23 22 ol 40
Bit Position
Instruction Time - 3.6 us

This instruction provides the function of setting or resetting the
memory protect bit (216) of a memory word. The MA fields give the
location of the memory word. The S field has no effect on this
instruction and 20 of the MA field is ignored and a full word
operation is performed. However, the 2V position of the R field
indicates set or reset as follows:

20 1 Memory Protect Set
20 = 0 Memory Protect Reset

The I field specifies the amount of increment or decrement of the
standard register designated by the MA field. The amount is as
follows:

TF/IELD
wy
LI
o
#/
2
4

]
[
[

olofa|n
SO N{oi~N[aiNto N

<

SEiSNENE -




MPSR Continued

The setting of the Program State Register (X) bit 20 conditions MA
fields as follows:

MA
FIELD

XYoo=

s
©
)

SN
~

VO XX

NE

Al Bl Bl Bl ESYECE ENR RV F ¥
SN0 QI~N~Ioioin
YRS B RN EY RN R FaY

TS

Note: This instruction has no effect on the data portion of the
memory word. Addressing a memory word with the memory
protect bit set with this instruction will not cause 2
of the W (Control) Register to be set. Thus, the Control
Register (W) setting has no initial effect nor is it
modified by this instruction.



CMPR Compare RPCOM
(Register Perform - Compare)

F
Function Code R1 SF S R2
10110 4 Bits 2 Bits 1 Bit 4 Bits
515 11 510 7 26 55 ok 93 50

Bit Position

Instruction Time - Byte Operation 1.8 us
Word Operation 2.7 us

This instruction performs a compare between two operands which are
registers. The operands are not modified at termination of this
instruction and the results of the compare are tested through the
W (Control Register).

Rl « R2

The contents of the registers specified by the Rl and R2 fields are
the operands. The results of the instruction modify the Control
Register Bits by the below rules. (The initial setting of the

W Register does not affect this instruction).

W Register Bit Action On

20 Carry 1 Set to one if Rl operand is greater or equal
to R2 operand and set to zero if less (Binary
absolute).

21 NzD Set to one if Rl operand is equal to R2

operand (Binary - absolute).

21 Nzp Two's complement (signed) comparison is
one if not zero, zero if equal.

26 Bit Operation Test Is zero if Rl operand is greater or equal
to R2 operand and is one if less.



and are interpreted as follows:

conTeoL KEGISTER (W)

wo KEICATES CAREY fxoﬂu’”dl’i’—d
(M 7[_/////“5/ 1 DEERATIO

wo NELwThL 1CATES A TIAIE r/c “OFECATION
| RESIT WS AOT FERD

we /A/”/‘. A/" ?/"OA Pvdc;f‘/!/i/ (/‘)"E

w3 1/(/( 7/(‘»1/0,\ FOR A DAL //5‘5

. CHAAY S JNEATES A »M),u ‘O 7
Gl PN e Y L/‘/c(iwﬁz_gﬁ; (ecorz)

w5 {A/O/c‘xl TOR FOR FROGRAM USE
we |L O TEST=ILDICATES RESUCT OF BiTOP |
oo | ELOR SIGN OF DRITLMETIE QPECATION |
W7 | ROGRSM INOICATOR-SETS PI L /61T ON CONSOLE]

if Then W bits are set as follows:
R1=R2 22 of W =@ (Binary)
R1#R2 2l of W =1 (Binary)
R12R2 20 of W =1 (Binary)
R1<R2 20 of W = ¢ (Binary)
R1=R2 2l of W =9 (Signed)
R1#R2 21l of W =1 (Signed)
R12R2 20 of W =@ (Signed)
R1<R2 26 of W =1 (Signed)

The SF field indicates whether the register addresses are to be
treated as standard or special register. This is indicated by
setting the Sub-Function (SF) field as follows:

SF Setting Action
26 25
0 0 R1 . R2
0 1 S .« R2
1 0 S . R2

Where S is the only one of the following valid registers for this
instruction:

BINO BIN1
DAD
W
X



CMPR Continued

The § field indicates a byte (S = 0) or word (S = 1) operation.

When an R field designates a Standard Register, it is conditioned

by the Program State (X) Register bit 217as follows:

Ri| %77 7 M/:’??x SEECIAL
s & s % X L ReGIsTER
RR| 222207 | e
o 0 0O 0 oo
BINO
RFIELDS |0 0 0 7 ar|zs
o 0 / ©|50(J0
a o /7 7 |8\ s/
0/ O O |coko
o /7 O/ ¢tk sourz
o s 1 olooeo
o0/ 7 71 \oryLy gours
/7 O O O jfour
/1O O/ \Eimt 040
/7 0 7 o lFolwo
/0 /1 /\Fr |y w
/7 7 O O|s0leo
17 0 7 5r\5 of
/71 O KOPS
V2 2 S AR Y VA VoV
Note if a Special Register is designated, 20 and 27 bits of the
instruction are don't care cases.
NOTES: 1. When a Special Register is indicated, the S field of
the instruction is ignored and the operation is byte only.

2. If S =1, 20 of the R2 and 2/ of the Rl fields are

ignored and the full data words are used for this
instruction.




ABR Add RPADD
(Register Perform - Add)

F .
Function Code R1 SF S R2
11101 4 Bits 2 Bits 1 Bit 4 Bits
215 211 710 27 26 25 24 23 20
Bit Position
Instruction Time - Byte Operation 1.8 us

Word Operation 2.7 us

This instruction performs a binary add of two operands - both

from registers. The result is stored at one of the registers.

The contents of the registers indicated by the Rl and R2 registers
are the operands. The result is stored in Rl or R2 depending upon
the setting of the SF (sub-function) field. The SF field also
indicates whether register addresses are to be interpreted as
standard or special registers as follows:

. SF Setting Action
326 25
0 0 Rl + R2 --> R1
0 1 S + R2 -» R2
(1 0 S +R2 > 3§

where S is only one of the following special registers for
this instruction:

BIN O BIN 1
DAD
W
X

The S field indicates whether one byte or one word operations are
to be performed. If S = 0, one byte operations are performed; and
if S = 1, one word operations are performed.



ABR Continued

When an R field designates a standard register, it is conditioned by

the X Register (Program State) bit 21 as follows: R FIELDS
o P
RV 227 %7 | fee | specrae
S s REG IS TER
RL| 220l em
O 0 O 0 oo BINO
; O 0 O /il
CON?’&’OL KEGISTER (h’)
] TR o 0 1 0|s0luo
wWo AA)// ;(v/kafﬁ CARRY 4 A’OA/“ (7384 ,) 81”/
(‘* LI THRIE TS /'/‘(Ar/ o o0 /1 7/ \8ur
Wi PEDTIE ATES ’r/h/ﬁlff/C riC CFERATIO
RESIT Wads O] FERD O/ 0 0 lcolwo
we [A/D/gﬂfu,?zfo,(’ FPEOGRAM USE 07 07 lerier Boure
w3 1'A/L7/CJ TOR FOR FROGEIM USE
o/ /1 O |olieo
i ATES CARRY AROM( 7% OR 273
1 A Y g (€ e ok ) 07 7 7 |oir|8oY7
w5 [A/D/C’Af@? FOR FREOGRIM USE 7 0 0 0loh
o  |SLTOPTESTIDICATES KESJIT OF BITOP | 0 04
EL OR S/GN OF ARITHMETIC OPERATION. /O O 7/ VEr|m o
% FROGRAM INOICATOR-SETS PI L 16T ON CONSOL E
7 RIGELM TNOIC, SEIY PI L /G S 70 7 0l
/O 7 [/ Fr M w
’ 1 O O|szl|co
o X
/7 O 7/ srior
A R PR
VAV m}m

Note that if a special register is designated, the 20 and 27 bits
of the instruction are don't care cases.

The initial setting of the W Register (Control) does not affect
this instruction. However, the operation modifies bits of the W
Register as follows:

W Register Bit ' Action On

20 Carry 1 Set to one if carry, set to zero if no
‘ carry from most significant bit of
operation. (27 for byte and 215 for
word operations).

24 Carry 2 Set to one if carry, set to zero if no
carry from next most significant bit of
operation. (2 for byte and 214 for
word operations).

21 NzD Set to zero if result of operation is a zero,

set to one if result is non-zero.



ABR Continued

W Register Bit Action On

2 Bit Operation Test Set to zero if most significant bit

(2 for byte and 2 for word operations)
of result is zero. Set to one if most
significant bit of result is one.

NOTES: 1. When a Special Register is indicated for an R field,
the S field is ignored and the operation is byte only.

2. If S =1, 20 of the R2 and 27 of the Rl fields are
ignored and the full data words are used for this
instruction. ‘



SBR  Subtract | RPADD2
(Register Perform - Add 2's Complement)

F
Function Code R1 SF S R2
10101 4 Bits 2 Bits 1 Bit 4 Bits
215 211 210 27 26 25 24 23 20
Bit Position
Instruction Time - Byte Operation 1.8 ds

Word Operation 2.7 us

This instruction performs a binary subtract of two operands, both
from registers, and stores the result at one of the registers.

The contents of the register indicated by the Rl field is the
minuend and the contents of the register indicated by the R2 field
is the subtrahend. The result is stored in Rl or R2 depending

upon the setting of the Sub-Function (SF) field. The setting of the
SF field also indicates whether register addresses are to be
interpreted as standard or special register as follows:

SF Setting Action

26 | 25 _'

0 0 Rl - R2—> R1
0 1 S - R2-» R2
1 0 S - R2->5§

where S is only one of the following special registers that
are valid for this instruction: ‘

BIN O BIN 1
DAD
W
X

The S field indicates a byte or word execution. If S = 0, a‘5§te
operation is performed and if S = 1, a word operation is performed.



SBR Continued

When an R field designates a standard register, it is conditioned
by the X (Program State) register bit_2l as follows:

R FIELDS
709 § 7MAIFIX
RUV 2705 2| 7 | specuae
-; x .t .0 - KEGISTER
Ra| 272 z22°|12|7| (#m
0 0 0 o ol
—-1 BINO
CONTROL KEGIS TER (W) L0 0 0 /a1t
; TCAK WSS TES SRRy E 70k 73]
| o ?‘t,:’pzi/ﬁ;[// ] /XA/‘OM(‘?Or A}} o o !/ 0 f0£ BIN/
Wi R e 1 LATE TIC - OFECaTIo I RRAAY%
W2 |IMOIATOR FUK FEOGKAM USE 0 1 0 0 |olxko sours
W3 |\ TMOICATOR FOR FEOGKAIN LISE O r O/ |ctikr “
% I EARKY FROM % 4 o
Rid I:l'mjk‘vl/d.{:\{é;/ifip‘é:i"ﬁ;ﬁ o (L Rz o/ / O |00 800,',
w5 NINDICLATOR FOR FROGRAM L/SE ot 7 7/ |or|es
XTPOP JEST=IGDICATES RESULT OF BITOP |
WG | BT 50 $/50 OF dioITME 1/ OEERATION 7 0 0 O oo oo
W7 |PRoGESM IMOICATOR-SETS PI L/G/T ON CONSOLE] 7 0 0 7 {er|mn
/ O /1 O |FoinO
AN A B
/7 /1 O O |s0|co
= X
¢t 1 0O /{51101
1 7 1 O wslPS
AAARAIAr
Note that if a special register is designated, the 20 and 27 bits of

the instructions are don't care cgses.

The initial setting of the W Register (Control) does not affect this

instruction. However, it does modify bits of the W Register as
follows:

W Register Bit A Action On

20 Carry 1 Set to one if carry, set to zero if no
carry from most significant bit of

operation (27 for byte and 215 for word
operations).

24 carry 2 Set to one if carry, set to zero if no carry
from next most significant bit (26 for byte
and 214 for word operations).

21 Nzp Set to zero if result of operation is a
zero, set to one if result of operation
is non-zero.




SBR  Continued

W Register Bit Action On

26 Bit Operation Test Set to zero if most significant of the

NOTE :

1.

result is zero and to one if most
significant bit of result is a one (27
for byte and 215 for word operations).

Register to Register Subtract Difference replaced the
minuend whereas Memory to Register Subtract Difference
replaces the subtrahend.

When a Special Register is indicated for an R field,
the S field is ignored and the operation is byte only.

If S =1, 20 of the R fields are ignored and the full
data words are used for this instruction.



ABRC Add with Carry RPAC
(Register Perform - Add With Carry)

F
Function Code R1 SF 5 R2
11111 4 Bits 2 Bits 1 Bit 4 Bits
215 211 210 27 26 25 24 23 20

Bit Position

Instruction Time - Byte Operation 1.8 us
Word Operation 2.7 us

This instruction performs a binary add of two operands from
registers, plus an initial carry setting, and stores the result
at one of the registers. The contents of the registers specified
in Rl and R2 fields are the operands. The contents of carry 1
(20 of the W Register) provides the initial carry. The Result is
stored in Rl or R2 depending upon the setting of the Sub-Function
(SF) field. The SF field also indicates whether or not register
addresses are to be interpreted as standard or special registers.
This is indicated as follows:

SF Settin Action

26 | 25

0 0 R1 + R2 + WO —~R1
0 1 S + R2 + WO—>R2
1 0 S + R2 + WO->S

where S is only one of the following special registers that are
valid for this instruction:

BIN O BIN 1
DAD
W
X

The S field indicates a byte or word operation. If S = 0, a byte
operation is performed and if S = 1, a word operation is executed.



ABRC Continued

When an R field designates a standard register, it is conditioned
by the X (Program State) register bit 2l as follows:

RPF/IELDS
72 ? MATIX
RUTS"7ES FES | speciac
i LRy
R2 22210171 r(iem
0 0 o o oo
________________ e BIN O
CONTROL KEGISTER (W) 09 0 /s
‘,‘VT IR TSI EATES BEY LEON 2700 73N o 0 7 o0 |s0luo
Y |0f aktnikie i SRS aT/on O id BIN/
P AL LD = TNL JTATE S 06 TiIAtE TIC SFERATIO, o 0 /1 7 |8y
NETHT WS NI EERD
W2 | Inn1ca7oe FOk PROGRAN USE 9/ 0 00k Bourzs
W3 NIMOICATOR FOR FROGRANS (/5 9/ O /crikr
= Y R N P N T TR 1 8 o/ /1 Oloolco
dod g IS AR (M (2T Bours
W5 |INDICLTOR FOR FROGRIN (/SE 01 1 1o
W ETVOR Y25 Y=TiDicq7 e KESULTOF BITOB /7 O O O |foiarno
e | €L OR STGN OF ARITLMETIE OFERATION — 04D
W7 |FROGEM NOICATOR-SETS PI 1 15107 ON CONSOLE AR 4
: / 0 7 0 lrolmo
/0 7 7 K17 w
/1 O 0|0l
— x
/71 O 7 |sy D7
/1 1 o |wiE
77 77 U/IPII

Note if a special register is designated, 20 and 27 bits of the
instruction are don't care cases.

The initial setting of the W (Control) Register affects the operation
as follows:

W Register Bit Action On
20 carry 1 The setting of this position is used as

a carry into 20 position of the operation.

24 Carry 2 Set to one if carry, set to zero if no
carry from next most significant bit of
operation (20 for byte and 214 for word
operations).

21 Nzp If result of operation is zero, this bit
is set to zero, if non-zero, it is set to
one,



ABRC Continued

W Register Bit Action On

26 Bit Operation Test Set to zero if most significant bit of
result is zero, set to one if not zero
(27 for byte and 215 for word operations).

NOTE: 1. When a Special Register is indicated for an R field, the
S field is ignored and the operation is byte only.

2. I1f S =1, 20 of the R2 and 27 of the Rl fields are

ignored and the full data words are used for this
instruction.



SBRC  Subtract With Carry RPSC
(Register Perform - Subtract With Carry)

F
Function Code R1 SF - S R2
10111 4 Bits 2 Bits 1 Bit 4 Bits
215 | 211 210 27 26 25 24 23 20

Bit Position

Instruction Time - Byte Operation 1.8 us
Word Operation 2.7 us

SBRC performs a binary subtract between two operands from registers
only, adding an initial carry setting, and stores the result at

one of the registers. The contents of the Rl register is the
minuend. The content of the R2 register is the subtrahend. The
contents of carry 1 (20 of the W Register) provides the initial
carry. The result is stored at the Rl or R2 register depending
upon the setting of the SF (Sub-Function) field. The SF field

also indicates whether or not register addresses are to be inter-
preted as standard or special registers. This is indicated as
follows:

SF Setting }Action
26 | 25 |
0 0 Rl - R2 + WO— R1
0 1 S - R2 + WO— R2
1 0 S - R2 + WO—>S

where S is only one of the following special registers that are
valid for this instruction:

BINO BIN1
DAD
W
X

The S field indicates a byte (S = 0) or word (S = 1) operation.



SBRC Continued

When an R field designates a standard register, it is conditioned
by the Program State (X) Register bit 21 as follows:

RFIELDS
R\ v |k
9
p S\ SPEC/AL
£ 21?','2') X/= | eegisrer
Ru| 2322 2ol | wm
0 0O 0O 0 [KHollo
BIN O
CONTROL KEGISTER (W) 00 o /s
T - TES CAREY EEOMZ7ORES)
WO |62 iy inibre o ,Hm,,m; (E70REZ o 0 /1 0ls0jJo BIN .
“‘W'/‘— WP D TTIL 1A TE S 25 T IME TIC OF ERATION, o0 1 1|8\
RETULT WVAS NQT FERD
W2 | INDICATOE FUR FEOGRAM USE 0/ 0 0ok Bours
w3 'A/U/C'.I/J« A)(’ FROGKEIA Uyg Q7 O/ |Crik7
g /s ,'C‘r KROM{ ;@ 4 .
o S P e ST el 0/ s ollol
w5 TNOICATOR FOR FREIGRAM USE o/ 1 7|01
- ETYOB VLS YT IEATES RESUIT OF BIFOR |
G BT 0% 1k OF o TmE I GPERATION A & i N
W7 | ROGREM SNOICATOR-SETY P LIGKT ON CONSOL € : /7O O 7 |Erimr
17 0 7 olrolwmo
/0 7 1|k w
17 ¢ 0 o0|s0ld0
: = . ¢
N7 7 0 /57100
N7 7 7 0l9lPs
{77 77 u/]p/

Note if a special register is designated, 20 and 27 bits of the
instruction are don't care cases.

i

The initial setting of the W (Control) Register affects the operation

as follows:

W Register Bit

20 Carry 1

Action On

The setting of this position is used as
a carry into 2V position of the operation.

The instruction modifies W Register Bits as follows:

20 carry 1

Set to one if carry, set to zero if no
carry from most significant bit of
operation (27 for byte and 215 for word
operations).



SBRC Continued

W Register Bit Action On
24 carry 2 Set to one if carry, set to zero if no

carry from next most significant bit of
operation (20 for byte and 214 for word
operation).

21 NzD If result of SBRC is zero, this bit remains
unchanged from initial setting. If the
result of SBRC is not zero, it is set to
one.

26 Bit Operation Test Set to zero if most significant bit of
result is zero and set to one if non-zero
(27 for byte and 215 for word operations).

NOTE: 1. Register to Register Subtract places result in minuend
and Memory to Register Subtract places result in
subtrahend.

2. When a Special Register is indicated for an R field, the
S field of the instruction is ignored and the operation

is byte only.

3. If S =1, 20 of the R2 and 27 of the Rl fields are
ignored and the full data words are used for this
instruction.



"ANDR  And RPAND
(Register Perform - And)

F
Function Code R1 SF S R2
10100 4 Bits 2 Bits 1 Bit 4 Bits
215 211 210 27 26 25 24 23 2O

Bit Position

Instruction Time - Byte Operation 1.8 us
Word Operation 2.7 us

ANDR performs a logical '"And" between two operands which are
registers, and stores the result at one of the registers. The
contents of the registers indicated by the Rl field and R2 field
are the operands. The result is stored at the Rl or R2 register
depending upon the setting of the SF (Sub-Function) field. The
SF field also indicates whether a Standard or Special Register is
to be interpreted by ANDR. This is indicated as follows:

SF Setting Action

26 25

0 0 Rl anded R2 — R1
0 1 S anded R2 — R2

1 0 S anded R2—> S

where S above is only of the special registers that are valid for
this instruction:
BINO BIN1
DAD
W
X

The S field of the instruction indicates a byte (S=0) or word (S=1)
operation.



ANDR Continued

When an R field designates a standard register, it is conditioned by
the Program State (X) Register 2l bit as follows:

2 MATAIX
Ry |77 7 [E6 | seecia
“5 st REGISTER |
R TR0 e
o 0 o o |l
BIN O
oy o 0 0/ ar\r
CONTROL KEGISTER (W) y o ool
o CATES CARRY KR 07 0k 7%
YO | RE itk T fﬁ;‘rarrgxf‘) roes R EIELDS oo 7 a8
W/ APEL<INE 1T E S A1 TIME TIC OFERATION
REZHT VAT NOT FELQ O/ 0 0 |colko
vz DICaT, o FRAM USE
we TMO/CH € FOK PEXGK 174 g o7 o7 el 8sourze
w. VWCATIR FOR FROGKIM U
5 [A/LC‘J /«“c' & 45'” o7 7 oloolo
Y ANKRY E-TNLICETES CAFR fA)OA/(z(-()P(’) Bsours
‘ CLAJ /S ETIC SRERATIOM o 1 1 \ples
) TNOICATOR FOR FROGRAM USE 7o 7o
e |SITOPYES T IIDICATES RESTLT OF BIToP | © 9 [fopr
BLOR SIGN OF ARITUMETIC DPERATION /O O 7 (£t 240
W7 APEOGRIM INOICATOR-SETS PI LI64T ON CONSOLE]
/ O /1 O |fojwno W
7 0 7 7 |rr|me
/1 0 O \|s0lco
t 1 0 765 ¥
/7 1 O |{KlPG
AR R
Note if a Special Reglster is designated, 20 and 27 bits of the

instruction are don't care cases.

The initial setting of the W (Control) Register is not affected by
this instruction. However, ANDR affects the NZD bit (2 ) of the
W Register. 1If the result of the ins truction is zero, set NZD to
zero, otherwise set to one. Thus,

21 (NZD) of W
21 (NZD) of W =

0 if result in R =0
1 if result in R # 0

NOTES: 1. When a Special Register is indicated for an R field,
the S field is ignored and the operation is byte only

2. 1If S=1, 20 of the R2 and 27 of the Rl fields are

ignored and the full data words are used for this
function.



SRST Standard Register Set Transfer RMXF
(Matrix to Matrix Transfer Across X1 Bit Boundary)

F
1 S R2
Function Code R SF
01001 4 Bits 2 Bits 1 Bit 4 Bits
215 7211 710 27 96 25 24 23 20

Bit Position

Instruction Time - 1.8 us

This instruction performs a transfer between two registers which
can be of different Standard Register Sets. The R2 register is
the source and the Rl register is the destination.

Rl —> R2

The SF field is not standard for this instruction but has the
following meaning for SRST.

SE EFFECT

2/ L2
| (OEST) |(souRcE),

At o | A i

A—if [ —= P

I P | 4—efy

JR——=y  ou—

QININ[O|Q0 N

[P | —pr

L |4~ iy

~

A~ fof | [t

NAMNNEINERR.

A——wf) | 4 ——e pf

~N

Note the Program State Register (X) Bit 2 also affects the SF
field. This is interpreted as follows:



SRST Continued

SF Setting Interpretation of

26 | 25 RL R2

0 0 Current State «———Current State
0 1 Current State «——— QOther State

1 0 Other State &——— Current State
1 1 Other State €——— Other State

When 21 of X Register = 0

Current State = Register Set 1 AOAl through HOH1
Other State = Register Set 2 TI0Il through POP1

When 21 of X Register = 1, the sets are reversed.

The S field of the instruction indicates a byte (S=0) or word (S=1)
operation. R FIELOS

o [P

Xl =
K&

The R fields are specified as follows:

o7/
Liolz0
A/ \T7
50|70
B/\J7
CO KO
o/ |ar
20lco
D1/
FOALO
YZALIL
KO\ NO
L1M7

»
~
r o

?\(M
»

solén

ABY
A

SISESISISESISI ol 0fo] 010190

R RN G S Y ARSI RN RN S AN LS ANE ALY RN

o
o
/
/
o
o
/
/
o
o
/
/
o
o
/
/

~N1O N[Ol NI O] N QN O N[O N[O N[O

/ N/Iﬁ/
Note that this instruction does not manipulate any of the special
registers.




SRST Continued

The W (Control) Register does not affect nor is it affected by
this instruction.

NOTES: 1. 1If S=1, 2 of R2 and 2 of Rl fields are ignored and
full words (16 bits) are transferred.

2. 1If S=0, odd addresses transfer the low order byte and
even the high order byte.




TRR Transfer | RPXF
(Register to Register Transfer)

- ‘ ,
Function Code R1 SF S R2 '
01011 4 Bits 2 Bits 1 Bit 4 Bits ‘

215 21l -10 27 26 25 ok 23 20

Bit Positions

Instruction Time - Byte or Word Operationj— 1.8 us

This instruction executes a transfer between two registers. The
register indicated by the R2 field is the ‘source and the register
designated by the Rl field is the destination when SF=0. However,
the Sub-Function field also designates standard or special registers.
This is indicated as follows:

SF Setting Action
26 25 |

0 0 R2 —> R1
0 1 S —> R2
1 0 S —3» R1

Where S is one of the following special registers that are valid
for this instruction:

BINO BIN1
BOUT1 BOUT?
DAD ‘
W
X

The S field of the instruction indicates a byte (S=0) or word (S=1)
operation.



TRR Continued

When an R field designates a standard register, it is conditioned
by the Program State (X) Register 21 bit as follows:

RFEIELDS
MATRIX
RV o 70 7 06 | sopcrae
N X/ = 1 krGISTER
R 2% 21017 ™
e e e e e e . O 0 O QO Koo BINO
5 S S
AC'O_A_{_Z’&OL&[&_:_M}_’_EP(:‘V) e 0 0 o0 1 a1t
VO AN S IIEY CARKY EEOMN D708 872 D DD ST
A Iy 1A 1 P KATION o 0 1 0600
W/ ML Th L 18T 5 T iAE TIC CFERATIOM +— BTN/
| JNEDYLT WY MO AR - o0 1 1 |8\
WE_WOIITIE £UK £TCOGRAM USE 0 7 0 0 |coxo
w3 FNOICATOR FOR FAOGEAM USE J 57 o7 e Bourz
CHAR Y g ATES TR Y FROOM{ e IR 27
T A Y e (= ok 2% o 7 7 olooleo
w5 TNMDICATOR FOR FRIGRAIM USE o7 7 7oz BoUr/
We ETPOB V&S TZTDICATES RESULT OF BITOR |
LI OR S/GN OF ARITUMETIC QPERATION / O O O (o0
W7  |PROGRAM INDICATOR-SETS PI L I5UT ON (CONSOLE| 70 0 7 el 040
/O 7 O |Folwo
/0 7 7 \Frimy w
/7 7 O 0|soldo
7 7 0 7 |arlor of
/7 1 1 O WolPO
VAR Y A AR V7RV -7)
Note if a special register is designated, 20 and 27 bits of the
3

instruction are don't care cases.

The W (Control) Register is not affected nor does it affect this
instruction.

NOTE: 1. When a Special Register is indicated for an R field,
the S field is ignored and the operation byte oriented.

2. If s=1, 20 of R2 and 27 of Rl fields are ignored and
full data words (16 bits) are used for this instruction.



XORR Exclusive Or RPEXO
(Register Perform - Exclusive Or)

F !

1 i SF S R2
Function Code R f
11100 4 Bits t 2 Bits | 1 Bit 4 Bits
215 211 510 2l 96 29 oh 23 20
Bit Positions
Instruction Time - Byte Operation 1.8 us

Word Operation 2.7 us

This instruction performs a logical "exclusive or'" between two
register operands and stores the result in one of the registers.
The contents of the Rl and R2 registers are the operands. The
result is stored at the Rl or R2 register depending upon the SF
setting. The Sub-Function (SF) field also indicates whether
special registers are used. This is specified as follows:

SF Setting Action

26 |25 |

0 0 R1 Xor R2— R1
0 1 S Xor R2 —> R2
1 '0 S Xor R2—> §

Where S is one of the following valid speéial registers for this
instruction:

BINO BIN1
DAD
W
X

The S field of the instruction indicates a byte (S=0) or word (S=1)
operation.



XORR Continued

When an R field designates a standard register, it is conditioned
by the Program State (X) register bit 21" as follows:

RFIELDS
69 8 7 MATRIX
RV 272 5 fre | speciae
STrst T FEGISTER
R S o7 em
0 0 0 0 [olro
v ey S - BINO
CONTROL KEGISTER (W) O 0 0 1 arir
L A I LN AT
I A L S R o0 7 olsofo
Wy M= 1808 T akrE TIE CRERATION oo 7 7lala 18N/
| NENUT BNy IS TERD
W2 |TMDICATOC FUR™ FEQSKARS LUSE 2 7 0 0 |cojxo Bours
——— e . — U
w3 TAOICATIR FORL FAOGKEIAL USE O 1 O /7 |crikr
TIRRY TR RIS 7T
b :;,‘i']'/‘j‘g//"/ft’gi‘/; g!/f‘[‘ii/?%tkyﬁ?‘— 2D o/ 1/ O|doio Bours
w5 TNOICLTOR FOR FREDGRIM USE ot 7 7ol
EIVOPTE S V= IDICATES RES (7 OF BiTOR |
WG |57 0R 5154 OF akiTimte e DArcation / 0 0 o |rolmo i
W7  FROGEIM INDICATOR-SETS PT [ /61T ON CONSOLE| /0 O 7 |et|my
/ 0 [/ O iFolno
/7 0 71 7 |et w
/7 /1 O O \slo0
7 7 0 7 ls/\00 ¥
/7 1 0O lolPG
N7 72 1 7 |wipr

Note if a special register is designated, 21 and 27 bits of the
instruction are don't care cases.

The initial setting of the Control (W) Register does not affect

this instruction. However, Exclusive Or modifies the NZD (21) bit of
the W Register. NZD is set to zero if the result is zero and to

ones if the result is not zero. Thus,

NzD (21l) of w Register

0 if Result
NZD (21) of W Register = 1

=0
if Result # 0

NOTE: 1. When a Special Register is indicated for an R field, the
S field is ignored and the operation is byte oriented.

2. If s=1, 20 of R2 and 27 of Rl fields are ignored and full
data words (16 bits) are used for this instruction.



ORR Or RPOR
(Register Perform - Or)

¥
Function Code R1 SF S R2
11110 4 Bits 2 Bits 1 Bit | 4 Bits
21> 211 210 57 46 25 24 3 20

Bit Positions
Instruction Time - Byte Operation 1.8 us

Word Operation 2.7 us

This instruction performs a logic "or" between two operands from
registers and stores the result in one of the registers. The

SF_Setting Action
26 25

0 0 R1 or R2 — R1
0 1 S or R2—> R2
1 0 S or R2-—> g

Where S is only one of the following valid special registers for
this instruction:

The S field indicates a byte (S=0) or word (S=1) operation.



ORR Continued

When an R field designates a standard register, it is conditioned by
the Program State (X) Register bit 21 as follows:

R FLELDS
MATRIX
RU | 20 F T\ fee | specrae
& S Xl ReGisTeR
R 27222101/ (&P
0 0 0 o oo
BIN O
o0 o 7l
CONTROL KEGISTER (W) 00 s ol
WO 'fVVV"”A~7f?uu&€rcwunzmw2€/ oo 7 /|8
! CF NI THIME T DFECATIO
Ty \MEOSINCaTES u/w,wfr/coff_awu o 1 0 0 (oo
i RESULT VDY NOT FEKD > 7 Bourz
| W2 |IDiearoe Kok FEOGKAM USE o o
L W3 s FOR FROGEAM USE 0/ 1 oo Bour/
VL Un} AT ATE S m;»wu(‘a‘wzﬂ) o/ 1 1|01y
o7 g/,mq )'/Q SEERAT)
w5 | INOICRTOK FOR FROGRAM UUSE /9 0 oo 240
vl [T TN I CATES RES T OF BTTOR 7 0 O 7 |er\mm
e A G L OC S10N OV IRITLNETIC QFERATION ]
CWT PRGN INOICATOR-SETS PT L1517 ON CONSOLE / O 7/ oo w
/7 O 7 7 \Friu
/ 1 0 0|so|o0
— ¥
/1 0 1%or
7 7 7 0 ~olms
A2

Note if a special register is designated, 20 and 27 bits of the
instruction are don't care cases.

The initial setting of the Control (W) Register does not affect this
instruction. However ORR modifies the NZD (21) bit of the W Register.
NAD is set to zero if result is zero and set to one if it is not. Thus,

NzD (21) of w Register = 0 if Result = 0
NZD (21) of W Register = 1 if Result # 0

NOTE: 1. When a Special Register is indicated for an R field, the
S field is ignored and the operation is byte only.

2. 1If Ss=1, 20 of the R2 and 27 of the Rl fields are ignored
and the full data words are used for this instruction.



TAB Test and Branch TBR
(Test and Branch)

F +
Function Code T B -
00100 4 Bits 6 Bits f 1 Bit
215 211 710 27 96 2l 20

Bit Position
Instruction Time - Branch 1.8 us

No Branch 1.8 us

This instruction performs a specified test. If the test is true,
a branch is taken; if not true, the next instruction in sequence

is taken.

The Test (T) field designates the following tests:

TFIELD

P loi;,? :;F' ! 78R
wo =/
wl =/
we =/
w3 =/
wa =/
wE =/
"o =/
wrz =/
Wo e O
2y)

ERSWITCH | TEST BREAKPOInT Sw e v
WO # wa

INTERKYPI] T e Ciass T - Bramcy , ¢ TRUE

PIEERITAS L TEST LRSS X - SET BS. 4 v 1ruE

NoT Jsre

P

\\\j\\\\\VQQQQQQQQr"
\\\I\QQQQ\\\\QQQQ
\\Q'Q\\QQ\\QQ\\QQ
\Q\Q\Q\Q\Q\Q\Q\Q

| Aor WSE O




TAB Continued

Note that test patterns 1110 and 1111 are not utilized and a no-
branch (next instruction in sequence) will be executed.

C’ONTPOL A“F(:/s TER (/1’)

‘ KNP TIEIEITES CARKY LEOM{ZTOR ”"/i
O |of arriiikiE i AEFRATIC N,

Wi WIS ST ICATE S Ak h/Mf 7IC OF EXATION,

RESHT WAS NI 2ER

we  |IMO/C /JfOP FO&’ FROG ,C’AM USE

w3 TAOICAT 0,? FC)P FREOGAAM USE

CARK Z T ATES CARNY FROM(: @R 219)
I kL i s A oI (¢

w5 TNOICATOR FOR FRIOGRAIM USE

We  |LL OPTEST-INDICATES RESULT OF BITOP
EL.OR SIGN OF ORITIMETIC QPERATION

W7  |PROGRAM INOICATOR-SETS PI LIGLT ON CONSOLE|

The Branch Field indicates an increment or decrement of 0 to 63
words from the address of the next instruction in sequence.

Branch Field Bits Action
if 20 - 0 increment
20 = 1 decrement
and No. of Words
26 25 24 23 22 5l
O 0 0 0 0O O 0
0O 0 0 0 0 1 1
0 0 0 01 0O 2
0O 0 0 0 1 1 3
thru
1 1.1 1 1 0 62
1 1 1 1 1 1 63



TAB Continued

Since the increment or decrement is made to BIC (Basic Instruction
Counter) when positioned at the next instruction in sequence, a
zero quantity will take the next instruction in sequence,

The X (Program State) Register Bit 20 (Basic Instruction Indicator)
determines which BIC will be affected.

when
X2 =0 BIC HOH1 is affected
X2 =1 BIC POP1 is affected

The W (Control) Register has no affect other than the specific tests
as indicated and is not affected by this instruction.

NOTE: The increment/decrement is by words and not bytes.



SFT Shift RS
(Register Shift)

Funct?.on Code SHIFT Not Used S R
00111 4 Ries X | X | X 1 Bit 4 Bits
215 211 510 28 o7 96 55 ol 23 20
Bit Position
Instruction Time - Byte or Word Operation 1.8 us

(Shift one Bit only)

This instruction shifts left or right the contents of a byte or
word size standard register by one bit. The instruction may
indicate a previous stored carry in or stored carry out.

The R field designates the standard register whose contents are
to be shifted. The S field determines byte (S=0) or word (S=1)
operations. The R field is also conditioned by the Program
State (X) Register Bit Xl as follows:

R FIELD
MATK X
REG

X/ =

(<}
&

olro S e e i e
2177 PROGCRAM STLTE KEGISTER () 1
50|70 2950 |SELECTS BT COLNTER (W) ) DM
J T et F 2 TPV /1
Y ‘:1-7 29z ) |SELECTS BT COUMNTER (F) [;"5)7'7[
- FISTER SET 1 (A~
o |40 ERSET 1 (4-+)
- SIS TER SET (IR
C/{AY O U £ b,.. “ ‘v. ——— ) e e e e
2l 2220 |QUIDMAZIC INTERRUPT 1°E5 12/ T TELD
e ( DY . e e e e
Drlers REm ) Loy onndIiC PIECC T JIR I TED

470
Etiarr
£o|wo|

S —

£l A7

EINES IS
NN
SETANTIEN RN ACSANE PN

\Q\}Q\Q{\'o

)

i3

v teled

57157

\‘\\\\\\QQ’
SISESIOIQI QI QN N

PANE

SINIQIQISNINIOIQF NS
NIQINIQI NI N OS]0

|

~
~

vy




SFT Continued

The Shift Field defines the shift functions as follows:

SHIFT FIELD

"X" means don't care cases.

Numbers

0-7

8-15
16-23
24-31
32-39
40-47
48-55
56-63

Action

zero carry-in, shift out lost
zero carry-in, shift out into
20 of W carry-in, shift out

20 of W carry-in, shift out

zero carry-in, shift out is lost
Shift right, zero carry-in, shift out into

20 of W carry-in, shift out is

|
20 of W carry-in, shift out

210{ 29 28] 27} 26j 2
o |o]|o|x |x shift left,
0 |o]1]x|x shift left,
20 of W
0 |1]o0|x|x Shift left,
is lost
0 |11 |x|x shift left,
~ into 20 of w
1 |o]o|x!x shift right,
1 |ol1'xIx
20 of W
1 (1]0 x X shift right,
: lost
1 (11 X X Sshift right,
Lo into 20 of W

However note that the numbers:

Result

oO~NOTUVLPWN -

Result

if put into the full shift field (25-210) yijeld the same 8 results.



SFT Continued

The W (Control Register) Register affects the operation as follows:

W Register Bit Action
20 carry 1 as described in the Shift Field

and the W Register is modified by this instruction as follows:

20 carry 1 1. When Shift bit 28 = 0, then carry 1 is
: not modified from initial setting.

2. When Shift bit 28 = 1, then carry 1 is
set to one when:
Shift Left, byte shift, carry from 27
Shift Left, word shift, carry from 215
Shift Right, byte or word, carry from 20

3. When there is no carry in the above cases
carry 1 is set to zero.

’

24 carry 2 1. When shift bit 28 = 0, then carry 2 is

not modified from initial setting.

2. When Shift bit 28 = 1, then carry 2 is
set to one when:
Shift left, byte shift, carry from 26
Shift left, word shift, carry from 214
Shift right, byte or word, carry from 21

3. When there is no carry in the above cases,
carry 2 is set to zero.

NOTE: When S=1, the 20 bit of the R field is ignored and a full
16 bits are manipulated. i



IOB I/0 Test and Branch TIOTBR
(I/0 Test and Branch)

F
- Function Code T B T
01100 4 Bits 6 Bits 1 Bit
215 711 210 27 26 ' 2]. 20

Bit Position
Instruction Time - Branch 1.8 us

No Branch 1.8 us

IOB performs a specified test which is associated with I/0
operations. If the test is true, a branch is taken; if not true,
the next instruction in sequence is taken.

The test (T) field designates the following tests:

TFIELD
L2222 Jorpe ]
[Z2N¢ Be Iy ] LI = )
0 0 07 sy
00 s of srwz=y
00 71/ B3y
0/ ool sng=/
o7 o) Bms=r
(o RV ] BING =/
23R WYY,
/0 0 O |awrsm=r

RANE W7 R
7 0 /o

7o 77

/o0

/07

VA,

A2




I0B Continued

Nete that 1010 (10) through 1111 (IS) are not utilized and a no-
branch (next instruction in sequence) will be executed.

FEOGOSM STATE REGISTER ()

=0 |SELECTS 87 COUNTER (1) 4upwta
20/ |sczcrs ar o oy R Cers Itk
-0 |mr ;/'u*}ﬁmj'?; (4=~ +)
2%/ Loi5 STER SET 2T R
22:90 k})—lslfkr‘/?.":?/"?}c??ufr/:fnr/rr,_co

S Uy S

zZ 2L N DNATIC T TECE ST 14/2//577‘;‘5‘—“

The Branch Field indicates an increment or decrement of 0 to 63
words from the address of the next instruction in sequence.

Branch Field Bits Action
if 20 - 0 increment
20 - 1 decrement
and No. of Words

26 25 24 23 2 51

0O 0 0 0 0 O 0

O 0 0 0 0 1 1

0 0 0 0 1 0O 2

0O 0 0 0 1 1 3

thru
1 1.1 1 1 0 62
1 1.1 1 1 1 63



I0OB Continued

Since the increment or decrement is made to BIC (Basic Instruction
Counter) when positioned at the next instruction in sequence, a
zero quantity will take the next instruction in sequence.

The X (Program State) Register Bit 20 (Basic Instruction Indicator)
determines which BIC will be affected.

When
x20 = 0 BIC HOH1 is affected
x20 = 1 BIC POP1l is affected

The W (Control) Register has no effect other than the specific
tests described above and is not modified by this instruction.

NOTE: The increment/decrement is by words and not by bytes.



CSPR  Constant to Special Register CSPR
(Constant to Special Register)

F I
Function Code R C
01111 3 Bits 8 Bits
215 9ll 510 28 27 | 20
Bit Position
Instruction Time - Constant to Bout 2.7 us
Other Registers 1.8 us

This instruction transfers the literal field C to one of the
Special Registers. Depending on the nature of the Special
Register, the instruction performs a variety of operations.

The R field specifies only the following Special Registers as
follows:

R Field Special Register _ Affect
210 29 78
0 |11 Bout 1 1/0 output, Strobe 1
0 10 Bout 2 I/0 output, Strobe 2
1 0|0 DAD Loads I/0 Device Address
1 (011 Control (W) Affects Register Settings
1 110 State (X) Affects State of System

Other combinations are not valid addresses for this instruction.
If these are used, they will be specified at a later date.

The initial setting of the X and W registers do not affect this
instruction. However, both can be changed by this instruction
if they are designated in the R field or described above.

The C field can have the values:
C - a character constant

NN - a hexadecimal constant
0-255 - an absolute value or an absolute symbol representing 0-255.



DAB Decrement and Branch DECBR
(Decrement and Branch)

F
Function Code R B T
01110 4 Bits 6 Bits 1 Bit
215 211 210 27 26 21 20
Bit Position
Instruction Time - Branch 2.7 us

No Branch 1.8 us

This instruction decrements by one, the contents of one of the
Byte Standard Registers and branches if the result is non-zero.
If result is zero, the next instruction in sequence is taken.

The R field designates a Byte Size Standard Register and is
conditioned by the 2 bit of the X (Program State Register)
Reglster also. Both are indicated below:

REIELD

MATH (X
REG
X/ =

o7/
A0 70
rargs

s
9
%
~

150].70 OGO M ) TATE &&;/5’7&& ()

ANZ 29-0 |Selecrs BE col A/N&T/N)“ DM
- : Sm Ll o fegii
colro Ec'.’i&[;u/‘/ ER(F)
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\\\\OQQQ\\\\QQQQ‘)\L
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~
o
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rrlz7 z2=0 AuraMAr/c */m /r‘f; 4 ITTED
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YAV

rolno
E1 A1
so|do
s (D
WO\ PO
Ya1d]

SIS O QNSO OIS N|[QIQ N ~jO|Q
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DAB Continued

The Branch Field (B) indicates an increment or decrement of 0 to 63

words from the address of the next instruction in sequence.

Branch Field Bits Action

if 20 = 0 increment

20 = 1 Aecrement

and No. of Words
26 25 24 23 22 71
0O 0 0 0 0 O 0
0O 0 0 0 0 1 1
O 0 0 0 1 O 2
0O 0 0 0 1 1 3
thru

1 1 1 1 1 0 62
1 1 1 1 1 1 63

Since the increment or decrement is made to BIC (Basic Instruction

Counter) when
quantity will

positioned at the next instruction in sequence, a zero
take the next instruction in sequence.

The X (Program State) Register Bit 20 (Basic Instruction Indicator)
determines which BIC will be affected.

BIC HOH1
BIC POP1

is affected
is affected

The W (Control) Register is not affected nor does it affect this

When

X2 =0

X2 =1
instruction.
NOTE :

in

the R field is decrement

The amount of increment/decrement is by words and not bytes
to the BIC.

However, the Byte Standard Register indicated
by binary '"'1".



IDR Increment/Decrement INCR
(Increment/Decrement)

F
Function Code R I =+
00110 4 Bits X 6 Bits 1 Bit
215 211 210 28 27 26 21 20
Bit Positions
Instruction Time - 1.8 us

IDR permits a limited unconditional increment or decrement to one

of the word size Standard Registers. When the BIC (Basic Instruction
Counter) is selected, this instruction serves as an Unconditional
Transfer.

The R Field designates a word size Standard Register and is also
conditioned by the 21 Bit of the X (Program State) Register. These
are indicated below.

R Field x21=0 x21=1
210 29 28 57 Word Register
0 0 0 X AOA1 1011
0 0 1 X BOB1 ' JOJ1
0 1 0 X cocl KOK1
0 1 1 X DOD1 LOLL
1 0 0 X EOE1 MOM1
1 0 1 X FOF1 NON1
1 1 0 X GOG1 0001
1 1 1 X HOH1 POP1

"X'" represents don't care cases.



IDR Continued

The Increment/Decrement (I) Field indicates an increment or
decrement of 0 to 63 words from the contents of the register
specified by the R field (amount of O to 126 bytes in steps of
two). If the contents of the register represents a memory address,
then the increment/decrement field can be thought of having a range
of 0 to 63 addresses or instructions. The I field is interpreted
as follows:

I Field Bit Action
if 20 = 0 increment
20 = 1 decrement
and ‘ No. of
26 25 24 23 22 71 Bytes Words
O 0 0 0 0 O 0 0
O 0 0 0 0 1 2 1
0O 0 0 0 1 O 4 2
O 0 0 0 1 1 6 3
thru
1 1 1 1 1 O 124 62
1 1 1 1 1 1 126 63

(The I field represents a positive binary quantity).

If R refers to a BIC (Basic Instruction Counters = HOH1l or POPl) then:

1. The Basic Instruction Indicator (20 position of the X Register)
and Register Set Indicator (2l Position of the X Register) should
be set as '"00" or "11".

2. The 1 field is applied to the BIC counter as indicated by the
X Register. Thus, I indicates the number of words (0 to 63) to
branch. The I field is applied the BIC which is positioned at
the next instruction in sequence. Therefore, a zero quantity in
the I field will take the next instruction in sequence.

The W Register (Control) does not affect nor is it affected by this
instruction.



CSTR Constant to Standard Register CMR
(Constant to Matrix Register)

F
Function Code R C
01101 3 Bits 8 Bits
215 _ 211 210 28 27 20

Bit Positions
Instruction Time 1.8 us

CSTR transfers a constant as given in C to a byte sized standard
register.

The R field designates a limited set of byte size standard registers
and is conditioned by the setting of the Register Set Indicator (2
of the X Register) as shown below:

R Field x21 =0 x2l =1
210 29 28 Register Register
0 01{0 AO 10
0 011 Al Il
0 10 BO JO
0 111 Bl J1
1 010 co KO
1 011 Ccl K1l
1 110 DO LO
1 111 D1 Ll

Note Registers E-H and M-P cannot be addressed by this instruction.
The C Field provides a literal quantity that is transferred to the
designated register. The numerical value can be 0-255 or an

absolute symbol with a value of 0-255.

The W Register is not affected nor does it affect this instruction.



BIT Bit Operation BITCGP
(Bit Operation)

F
Function Code Z SF R
00101 3 Bits X 4 Bits X
215 21]. 210 28 27 26 25 24 23 20
Bit Position
Instruction Time 1.8 us

BIT provides the ability to set, reset, or test an individual bit
within a byte size standard register.

The R field designates a byte size Standard Register and is
conditioned by the 21 pit of the X (Program State) Register as

follows:

COA/T,?OL &“Fu/s TEP )

.

R FIELD _-_',‘_'Q_ Y 7 ff oMok E)
AT Wi\ ST ;M}/EM "G ERATION
QRPN 2 Wz | wonare GFOP FROGKUM USE
“"oLoo 1o/ W3\ TMIICATOR FOR FRROGEAIM USE
X RRAA DER 050
1/ TOR FOR FROGRAM USE
© 0 1 0}500 We | Ly AT KA g TR |
o0 1 1 \&ur W7 |EROGRAM INOICATOR-SETS PI L 1547 ON CONSOLE]
0 7 0 0 |colwo
O/ O /7 |Ctik7
o/ 71 0|x)lo TR
o IS ST RESTER (1)
7 0 0 O oo 20:, :T;;C,rs»-' 0;:;//;; (H))}ii:f;;}f
¢t O O 7 (erlm g i ke SET
YRR I RI= O |REGISTER SET 1 (4-4) -
7 0 7 7 |fr|wr fl'.f REGISTER SET Z(/-£)
77 0 0|0 2220 |AUTOMATIC I120 4 /5T 1 4441 TTED
T o 15 27wt |QUIOMATIC INEX LT JIIE TED
/1 7 7 0 |wolro
VAR Y A A VA VoV




BIT Continued

The Z Field specifies the bit in the Standard Register as given
by the R field to be operated on. It is specified as follows:

Z Field Bit Position of Byte
210 29 28 Register

HRHOOOO
PFHROORRFOO
HPORORORO
N
I~

The SF Field designates the specific operation on the bit as follows:

SF Operation
27 26 25 24 -
X10]0 (X No Operation
X|10{1[X Test Bit
X1110(X Reset Bit (to 0)
XI1j1}X Set Bit (to 1)

"X" specifies don't care fields.
The Test Bit Operation is as follows:

zero, set 26 (test bit indic.ator)
Bit of W Register to zero.

1. If tested bit

one, set 26 (test bit indicator)
Bit of W Register to omne.

2. If tested bit

The initial setting of the W Register (Control) does not affect
this instruction. However, BIT may modify the Test Bit (26 of
W Register) as described above.



Halt Halt HLT
(Halt - Normal Operation)

F. (Display)
Function Code
00011 (4 Bits)
215 2l1l 510 2f 93 20
Bit Positions
Instruction Time 1.8 us

This instruction halts the system. It is the programmer's
responsibility to check for I/0 completions before issuing this
instruction. The low order 4 bits (23-20) are displayed on the
operators panel for communication purposes. If the start button is
depressed after a halt instruction, the machine will start with

the next instruction in sequence.

" The X and W Registers do not affect nor are they modified by this
instruction.

NOTE: The S bits of the function code provide 32 combinations of
which 29 are utilized including Halt. The other three are also
Halts except they will light the operator's Panel Error
Indicator. This can be reset by any of the following :
switches: RDM, WRM, Step Halt, Start, and General Reset.
The illegal Halt Function Codes are:

00000
00001
00010
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