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RF
VFP
RFP
VH
RH
VHP
RHP
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Operation Code 37
RR Format — CORDIC (optional feature)

Perform the arithmetic function specified by the m-designator on the initial contents of three
general registers specified by the a-designator and leave the results in the same respective general
registers.

a-designator specifies Ry, Ry41 and Rg49
m-designator specifies function as follows:

m-value Function

Vector function trigonometric mode

Rotate function trigonometric mode

Vector function trigonometric mode with prescale
Rotate function triconometric mode with prescale
Vector function hyperbolic mode

Rotate function hyperbolic mode

Vector function hyperbolic mode with postscale
Rotate function hyperbolic mode with postscale

N o P W= O

(Ry) = X coordinate; radix point between 215 and 214 bit positions
(Ry+1) = Y coordinate; radix point between 215 and 214 bit positions

(Ra+2) = W; Bit 214 = 1, represents 90° in trigonometric mode. Each successive bit equal to one
represents an angle one-half as large as its adjoining higher order bit.

W in hyperbolic mode is a constant with radix point between 214 and 213 pit positions.

Operation Code 40

RR Format — CONDITIONAL JUMP
Test for the condition specified in Table V for the a-value and perform one of the following:

(1) If the specified condition is met, load (Ry,) in P, jump to the instruction located at the
address specified in (Ry,). If a specified Stop, or a Stop Key condition is met, load (Ry;) in
P and stop the computer.

(2) If the specified condition is not met, execute the next instruction.

RI Format, Type 1 — LOCAL JUMP
Load Y in P (jump to the instruction located at memory address Y).Y = (P); £d

RK Format — CONDITIONAL JUMP
Test for the condition specified in Table V for the a value and perform one of the following:

@ See Table V
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TABLE V. CONDITIONS FOR a-VALUE IN JUMP INSTRUCTIONS

ULTRA Symbol

Jump Condition

o oAt Value Condition code for Condition code for
RR RK RX Arithmetic Operation Compare Operation
Indicates Indicates
JER JE JE 0 Zero Equal
JNER JINE INE 1 Not Zero Not Equal
JGER JGE JGE 2 Positive Greater Than or Equal
JLSR JLS JLS 3 Negative Less Than
JOR JO JO 4 Overflow designator is set
JCR JC JC 5 Carry designator is set
JPTR JPT JPT 6 Power is out of tolerance
JBR JB JB 7 Bootstrap 2 is selected
JR J J 10 Unconditional Jump
JSR JS JS 11 Stop
JKSR JKS JKS 12 Stop if program stop key 1 is selected
JKSR JKS JKS 13 Stop if program stop key 2 is selected
- --- --- 14-15 Not assigned
JCAR JCA ICA 16 Processor-Peripheral Channel active
--- --- --- 17 Not assigned
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XJR

JLRR

(1) If the specified condition is met, load Y in P (jump to the instruction located at the address
specified by operand Y). If a specified Stop, or a Stop Key condition is met, load the
operand Y in P and stop the computer.

(2) If the specified condition is not met, execute the next instruction.

RX Format — CONDITIONAL JUMP
Test for the condition specified in Table V for the a-value and perform one of the following:

(1) If the specified condition is met, load (Y) in P (jump to the instruction located at the
address specified by the contents of memory address Y). If a specified Stop, or a Stop Key

condition is met, load (Y) in P and stop the computer.

(2) If the specified condition is not met, execute the next instruction.

Operation Code 41

RR Format — INDEX JUMP
Test (Ry) and perform one of the following:

(1) If (Ry) does not equal zero, decrease (Rj) by 1 and load (Ryy) in P (Gump to the
instruction located at the address stored in Ryy).

(2) If (Ry) equals zero, execute the next instruction.
RI Format — Not assigned

RK Format — INDEX JUMP
Test (Ry) and perform one of the following:

(1) If (Ry) does not equal zero, decrease (Ry) by 1 and load operand Y in P (jump to the
instruction located at address Y).

(2) If (Ry) equals zero, execute the next instruction.

RX Format — INDEX JUMP
Test (Ry) and perform one of the following:

(1) If (Ry) does not equal zero, decrease (Ry) by 1 and load (Y) in P (jump to the instruction
located at the address specified by the contents of memory address Y).

(2) If (Ry) equals zero, execute the next instruction.

Operation Code 42

RR Format — JUMP AND LINK REGISTERS
Store (P)+1 in Ry, and load (Ry,) in P (jump to the instruction located at the address stored in

Rpp).

(1) See Table V
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JLR

JLR

LJILM

JIM

JLM

JZR

LIE

JZ

RI Format — Not assigned

RK Format — JUMP AND LINK REGISTER
Store (P)+2 in Ry, and load operand Y in P (jump to the instruction located at the address Y).

RX Format — JUMP AND LINK REGISTER

Store (P)+2 in Ry, and load (Y) in P (jump to the instruction located at the address specified by
the contents of address Y).

Operation Code 43

RR Format — Not assigned

RI Format, Type 1 — LOCAL JUMP AND LINK MEMORY

Store (P)+1 at memory address Y, and load Y+1 in P (jump to the instruction located at memory
address Y+1. Y = (P)*d.

RK Format — JUMP AND LINK MEMORY

Store (P)+2 at memory address Y, and load Y+1 in P (jump to the instruction located at memory
address Y+1).

RX Format — JUMP AND LINK MEMORY

Store (P)+2 at the address specified by the contents of address Y, and load (Y+1) in P Gump to
the instruction located at the address specified by the contents of address Y+1).

Operation Code 44

RR Format — JUMP REGISTER =0
Test (Ry) and perform one of the following:

(1) If (Ry) equals zero, load (Ry) in P (jump to the instruction located at the address stored in
Rimn)-

(2) If(Ry) does not equal zero, execute the next instruction.

RI Format, Type 1 — LOCAL JUMP EQUAL
Test the Condition Code in the Status Register and perform one of the following:

(1) If the Condition Code is zero, load Y in P (jump to the instruction located at memory
address Y). Y = (P)xd.

(2) If the Condition Code is not zero, execute the next instruction.

RK Format — JUMP REGISTER =0
Test (Ry) and perform one of the following:

(1) If (Ry) equals zero, load operand Y in P (jump to the instruction located at the address
specified by operand Y).
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JZ

JNZR

LINE

INZ

JNZ

JPR

(2) If (Ry) does not equal zero, execute the next instruction.

RX Format — JUMP REGISTER =0
Test (Ry) and perform one of the following:

(1) If (Ry) equals zero, load (Y) in P (jump to the instruction located at address specified by
the contents of memory address Y').

(2) If (Ry) does not equal zero, execute the next instruction.

Operation Code 45

RR Format — JUMP REGISTER # 0
Test (Ry) and perform one of the following:

(1) If (Ry) does not equal zero, load (Ryy,) in P jump to the instruction located at the address
stored in Rypy).

(2) If (Ry) equals zero, execute the next instruction.

RI Format, Type 1 — LOCAL JUMP NOT EQUAL
Test the Condition Code and perform one of the following:

(1) If the Condition Code is a binary 01 or 11, load Y in P (jump to the instruction located at
memory address Y). Y = (P)£d.

(2) If the Condition Code is not a binary 01 or 11, execute the next instruction.

RK Format — JUMP REGISTER # 0
Test (Ry) and perform one of the following:

(1) If (Ry) does not equal zero, load Y in P (jump to the instruction located at the address
specified by operand Y).

(2) If (Ry) equals zero, execute the next instruction.

RX Format — JUMP REGISTER # 0
Test (Ry) and perform one of the following:

(1) If (Ry) does not equal zero, load (Y) in P (jump to the instruction located at the address
specified by the contents of memory address Y).

(2) If (Ry) equals zero, execute the next instruction.
Operation Code 46

RR Format — JUMP REGISTER POSITIVE
Test (Ry) and perform one of the following:
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LIGE

JP

JP

JNR

LILS

IN

(1) If (Ry) is equal to or greater than zero, load (Ry) in P (jump to the instruction located at
the address stored in R).

(2) If (Ry)isless than zero, execute the next instruction.

RI Format, Type | — LOCAL JUMP GREATER THAN OR EQUAL
Test the Condition Code and perform one of the following:

(1) If the Condition Code is a binary 00 or 01, load Y in P (jump to the instruction located at
memory address Y). Y = (P)%d.

(2) If the Condition Code is not a binary 00 or 01, execute the next instruction.

RK Format — JUMP REGISTER POSITIVE
Test (Ry) and perform one of the following:

(1) If (Ry) is equal to or greater than zero, load Y in P (jump to the instruction located at the
address specified by operand Y).

(2) If (Ry) is less than zero, execute the next instruction.

RX Format — JUMP REGISTER POSITIVE
Test (Ry) and perform one of the following:

(1) If (Ry) is equal to or greater than zero, load (Y) in P (jump to the instruction located at
address specified by the contents of memory address Y).

(2) If (Ry) is less than zero, execute the next instruction.

Operation Code 47

RR Format — JUMP REGISTER NEGATIVE
Test (Ry) and perform one of the following:

(1) If (Ry) is less than zero, load (Ry,) in P (ju}np to the instruction located at the address
stored in Rpy).

(2) If (Ry) is equal to or greater than zero, execute the next instruction.

RI Format, Type 1 — LOCAL JUMP LESS THAN
Test the Condition Code and perform one of the following:

(1) If the Condition Code is a binary 11, load Y in P (jump to the instruction located at
memory address Y). Y = (P)£d.

(2) If the Condition Code is not a binary 11, execute the next instruction.

RK Format — JUMP REGISTER NEGATIVE
Test (Ry) and perform one of the following:
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JN

(1) If (Ry) is less than zero, load Y in P (jump to the instruction located at the address
specified by operand Y).

(2) If (Ryp) is equal to or greater than zero, execute the next instruction.

RX Format — JUMP REGISTER NEGATIVE
Test (R,) and perform one of the following:

(1) If (Ry) is less than zero, load (Y)in P (Gump to the instruction located at address specified
by the contents of memory address Y).

(2) If (Ry) is equal to or greater than zero, execute the next instruction.
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INPUT/OUTPUT CONTROLLER INSTRUCTIONS
Operation Code 70

©) RR Format — CHANNEL CONTROL (Command/Chaining)
Perform the operation specified for the m-value in Table VI.

TABLE VI. CHANNEL CONTROL INSTRUCTION m-DESIGNATOR

ULTRA m- ~ Operations effecting all channels
Symbol Nalge collectively (command)
/ 0 *Master Clear — deactivate all chains and data buffers
— disable all external interrupts and buffer
monitors '
1 Not assigned
2 *Enable all chains
3 “#Disable all chains
ACR { 4 *Enable all external interrupts
3 *Disable all external interrupts
6 *Enable all external interrupt monitors
(accept external interrupt data without interrupting
the CP) '
\ . ~ *Disable all external interrupt monitors
Operations effecting only the channel specified
by the a-designator (chaining)
/ 10 Master clear
11 Not assigned
12 ~ Enable the channel chain
CCR < i3 Disable the qhannel chain
14 Enable external interrupt
15 Disable external interrupt
1 6 Enable external interrupt monitor
\ 17 Disable external interrupt monitor

*The a-designator must be zero.
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I0

ICK

LCMK

WCM

LCM

RCM

RX Format — INITIATE TRANSFER (Chaining)

Load the contents of memory addresses Y and Y+1 in control memory locations O and 1
respectively, and activate the transfer mode specified for the a-value in Table VII. Disable the
chain on the channel until the buffer terminates and then enable it. (The m-designator is not used
and Y must be an even number.)

TABLE VII. INITIATE TRANSFER INSTRUCTION a-VALUE

a-Value Transfer Mode

0 Input data

1 Output data

2 External function

3 External function with force
4-17 Not assigned

Operation Code 71

RK Format — INITIATE CHAIN (Command)
Transfer Y to the control memory chain Address Pointer for the channel specified by the
a-designator and enable the chain for that channel. (The m-designator must equal 2.)

RK Format — LOAD CONTROL MEMORY (Chaining)
Load operand Y in the control memory location specified by the m-designator. (m-values 0-3
select locations 0-3 respectively; m-values 4-17 and all a-designator values are not interpreted.)

RX Format — LOAD CONTROL MEMORY (Command)
Load the contents of memory address Y in the control memory location specified by the
combined am-designator as defined in Figure II.

RX Format — LOAD CONTROL MEMORY (Chaining)

Load the contents of memory address Y in the control memory location specified by the
m-designator (m-values 0-3 select locations 0-3 respectively; m-values 4-17 and all a-designator
values are not interpreted.

Operation Code 72
RX Format — STORE CONTROL MEMORY (Command)

Store in memory address Y the contents of control memory location specified by the combined
am-designator, as defined in Figure II.
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SCM

HCR
IPR

SF
ZF

7 6 5 4 3 2 1 0

00 — TM, 0, B and Buffer Word Count
01 — Buffer Address Pointer

10 — Chain Address Pointer

11 — Not assigned

Not used

Channel designation O through 17g

Figure II. Control Memory Addresses (Command)

RX Format — STORE CONTROL MEMORY (Chaining)

Store in memory address Y the contents of control memory location specified by the
m-designator (m-values 0-3 select control memory locations 0-3 respectively; m-values 4-17 and
all a-designator values are not interpreted).

Operation Code 73

RR Format — HALT/INTERRUPT (Chaining)
Perform the operation specified as follows:

If a = 0, halt the chaining action .
If a = 1, generate the Chain Interrupt to the central processor.

The m-designator and a-values 2-17g are not interpreted.

RX Format — SET/CLEAR FLAG (Chaining)
Set or clear the most significant two bits (flag) in memory address Y as follows:

Ifa=1, set the flag
If a = 0, clear the flag

The m-designator and a-values 2-17g are not interpreted.
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