












































































































































































































































































































































































































































































































































































































Appendix E - LSI-11 Bus Technical Specifications 

BUS MNEMONICS DESCRIPTION 
PIN 

er drop below the value re-
quired to sustain power (ap-
proximately 75% of nominal). 
When negated during proces-
sor operation, a power fail trap 
sequence is initiated. 

BC1 SSPARE4 Special Spare in the LSI·11 
BDAL18L Bus-Not assigned. Bussed in 
(22-bit 22-bit cable and backplane as· 
only) semblies; available for use In-

terconnection. 

BD1 SSPARE5 Caution. These pins may be 
BDAL19L used as test points by DIGITAL 
(22-bit in some options. 
only) 

BE1 SSPARE6 I n the 22-bit LSI-11 Bus, these 
BDAL20L bussed address lines are Ad-

dress Lines <21:18> currently 
not used during data time. 

BF1 SSPARE7 I n the 22-bit LSI-11 Bus these 
BDAL 21L bussed address lines are Ad-

dress Lines <21:18> currently 
not used during data time. 

BH1 SSPARE8 Special Spare-Not assigned 
or bused in DIGITAL cable and 
backplane assemblies; avail-
able for user interconnection. 

BJ1 GND Ground-System signal ground 
and dc return. 

BK1 MSPAREB Maintenance Spare-Normally 
BL1 MSPAREB connected together on the 

backplane at each option loca-
tion (not a bused connection). 

BM1 GND Ground-System signal ground 
and dc return. 
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BUS 
PIN 

BN1 

BPt 

BR1 

BS1 

BT1 

BU1 

BV1 

AA2 

AB2 

Appendix E - LSI-11 Bus Technical Specifications 

MNEMONICS 

BSACKL 

BIRQ? L 

BEVNTL 

+12B 

GND 

PSPARE2 

+5 

+5 

-12 

288 

DESCRIPTION 

This signal is asserted by a 
DMA device in response to the 
processor's BDMGO L signal, 
indicating that the DMA device 
is bus master. 

Interrupt request priority level? 

External Event Interrupt Re­
quest-When asserted, the 
processor responds by entering 
a service routine via vector ad­
dress 100.. A typical use of this 
signal is a line time clock inter­
rupt. 

+ 12 Vdc battery backup power 
(not bused to AS1 in all 
DIGITAL backplanes). 

Ground-System signal ground 
and dc return. 

Power Spare 2 (not assigned a 
function, not recommended for 
use). If a module is using -12V 
(on pin AB2) and if the module 
is accidentally inserted upside 
down in the backplane, -12 
Vdc appears on pin BUt 

+5V Power-Normal +5 Vdc 
system power. 

+ 5V Power-Normal + 5 Vdc 
system power. 

-12V Power- -12 Vdc (op­
tional) power for devices requir­
ing this voltage. 

NOTE 
LSI-11 modules which require 
negative voltages contain an 
inverter circuit (on each mod­
ule) which generates the re-



BUS 
PIN 

AC2 

AD2 

AE2 

AF2 

AH2 
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MNEMONICS 

GND 

+12 

BDOUT L 

BRPLY L 

BDIN L 

289 

DESCRIPTION 

quired voltage(sl_ Hence, -12V 
power is not required with 
DIGITAL-supplied options_ 

Ground-System signal ground 
and dc return_ 

+ 12V Power-12 Vdc system 
power-

Data Output-BDOUT, when 
asserted, implies that valid 
data is available on BDAL 
<0:15> L and that an output 
transfer, with respect to the 
bus master device, is taking 
place_ BDOUT L is deskewed 
with respect to data on the bus_ 
The slave device responding to 
the BDOUT L signal must as­
sert BRPL Y L to complete the 
transfer-

Reply-BRPLY L is asserted in 
response to BDIN Lor BDOUT 
L and during IAK transactions_ 
It is generated by a slave de­
vice to indicate that it has 
placed its data on the BDAL 
bus or that it has accepted out­
put data from the bus_ 

Data Input-BDIN L is used for 
two types of bus operation: 

When asserted during BSYNC 
L time, BDIN L implies an input 
transfer with respect to the cur­
rent bus master, and requires a 
response (BRPLY Ll- BDIN Lis 
asserted when the master de­
vice is ready to accept data 
from a slave device_ 

When asserted without BSYNC 
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BUS MNEMONICS DESCRIPTION 
PIN 

L, it indicates that an interrrupt 
operation is occurring. 

The master device must 
deskew input data from BRPLY 
L. 

AJ2 BSYNC L Synchronize-BSYNC L is as-
serted by the bus master de-
vice to indicate that it has 
placed an address on 
BDAL<0:17> L. The transfer is 
in process until BSYNC L is 
negated. 

AK2 BWTBTL Write/Byte-BWTBT L is used 
in two ways to control a bus 
cycle: 

It is asserted at the leading 
edge of BSYNC L to indicate 
that an output sequence is to 
follow (DATO or DATOB), rather 
than an input sequence. 

It is asserted during BDOUT L, 
in a DATOS bus cycle, for byte 
addressing. 

Al2 BIRQ4 L Interrupt Request Priority Level 
4- A level 4 device asserts 
this signal when its interrupt 
enable and interrupt request 
flips-flops are set. If the PS 
word bit 7 is 0, the processor 
responds by acknowledging the 
request by asserting BDIN L 
and BIAKO L. 

AM2 BIAKI L Interrupt Acknowledge-In ac-
AN2 BIAKO L cordance with interrupt proto-

col, the processor asserts 
BIAKO L to acknowledge re-
ceipt of an interrupt. The bus 
transmits this to BIAKI L of the 
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BUS MNEMONICS DESCRIPTION 
PIN 

device electrically closest to 
the processor. This device ac-
cepts the interrupt acknowl-
edge under two conditions: 

1) The device requested the bus 
by asserting BIRQXL, and 2) the 
device has the highest-priority 
interrupt request on the bus at 
that time. 

If these conditions are not met, 
the device asserts BIAKO L to 
the next device on the bus. This 
process continues in a daisy-
chain fashion until the device 
with the highest-interrupt priori-
ty receives the interrupt ac-
knowledge signal. 

AP2 BBS7L Bank 7 Select-The bus master 
asserts this signal to reference 
the 1/0 page (including that por-
tion of the 1/0 page reserved for 
nonexistent memory). The ad-
dress in BOAL<O:12> L when 
BBS7 L is asserted is the ad-
dress within the 110 page. 

AR2 BOMGI L Oi rect Memory Access 
AS2 BOMGOL Grant-The bus arbitrator as-

serts this signal to grant bus 
mastership to a requesting de-
vice, according to bus master-
ship protocol. The signal is I, 
passed in a daisy-chain from 
the arbitrator (as BOMGO L) 
through the bllS to BOMGI L of 
the next priority device (electri-
cally closest device on the 
bus). This device accepts the 
grant only if it requested to be 
bus master (by a BOMR L). If 
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BUS MNEMONICS DESCRIPTION 
PIN 

not, the device passes the 
grant (asserts BDMGO L) to the 
next device on the bus. This 
process continues until the re-
questing device acknowledges 
the grant. 

CAUTION 
DMA device transfers must not 
interfere with the memory re-
fresh cycle. 

AT2 BINIT L Initialize-This signal is used 
for system reset. All devices on 
the bus are to return to a 
known, initial state; Le., regis-
ters are reset to zero, and logic 
is reset to state O. Exceptions 
should be completely docu-
mented in programing and en-
gineering specifications for the 
device. 

AU2 BDALO L Data/Address lines-These two 
AV2 BDAL1 L lines are part of the 16-line 

data/address bus over which 
address and data information 
are communicated. Address in-
formation is first placed on the 
bus by the bus master device. 
The same device then either re-
ceives input data from, or out-
puts data to the addressed 
slave device or memory over 
the same bus lines. 

BA2 +5 + 5V Power-Normal + 5 Vdc 
system power. 

BB2 -12 '-12V Power- -12 Vdc (op-
tional) power for devices requir-
ing this voltage . 

• Voltages normally not supplied by DIGITAL. 
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BUS MNEMONICS I)ESCRIPTION 
PIN 

BC2 GND Ground-System signal ground 
and dc return. 

BD2 +12 + 12V Power- + 12V system 
power. 

BE2 BDAL2L Data/Address Lines-These 14 
BF2 BDAL3L lines are part of the 16-line 
BH2 BDAL4L data/address bus previously de-
BJ2 BDAL5L scribed. 
BK2 BDAL6L 
BL2 BDAL7 L 
BM2 BDAL8L 
BN2 BDAL9 L 
BP2 BDAL10L 
BR2 BDAL11 L 
BS2 BDAL12L 
BT2 BDAL13 L 
BU2 BDAL14 L 
BV2 BDAL15 L 
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APPENDIX F 
INSTRUCTION SET 

PDP-11 instructions are represented here in three groups: 

Section A: Standard Instructions. Except as noted, these instructions 
are standard on the F-11-based MICROjPDP-11 and on the MICRO/J-
11. 

Section B: Floating-Point Instructions. These are standard on the 
MICRO/J-11, and optional on the F-11-based MICRO/PDP-11. (Refer 
to "Data Representations" in Chapter 7.) 

Section C: Character and Decimal-String Instructions (Commercial 
Instruction Set). These are optional on both the F-11-based 
MICRO/PDP-11 and on the MICRO/J-11. (Refer to "Data Representa­
tions" in Chapter 7.) 

For additional information on PDP-11 instructions, refer to the PDP-11 
Architecture Handbook. 

SECTION A: STANDARD INSTRUCTIONS 
Symbol 
SO 

DO 

PC 

MS 

CC 

o 

src 

dst 

Meaning 
Single-operand instruction 

Double-operand instruction 

Program control instruction 

Miscellaneous instruction 

Condition code 

Indicates "the contents of"; for example, (RS) 
means "the contents of RS." 

Source address (represented in octal instruction 
format as SS) 

Destination address (represented in octal 
instruction format as DD) 
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(SP)+ 

-(SP) 

AND 

OR 

XOR 

Reg or R 

B 

tmp 

Appendix F-Instruction Set 

Becomes, or moves into; for example, (dst) <-­

(src) means that the contents of the destination 
are replaced by the contents of the source. 

Popped or removed from the hardware stack 

Pushed or added to the hardware stack 

Logical AND (both) 

Logical inclusive OR (either one or both) 

Logical exclusive OR (either one, but not both) 

Logical NOT 

Register 

Byte 

Temporary storage location 

Note: Condition code bits are considered to be cleared unless they are 
specifically listed as set. 

ADd Carry (Byte) AOC dst 

AOCB dst 

0055008 

1055008 

Type: 

Operation: 

Condition 
Codes: 

Description: 

SO 
(dst) <-- (dst) + C 

N: set if result < 0 
Z: set if result = 0 
V: set if (dst) was 0777778 and (C) was 1 (ADC); 
set if (dst) was 1778 and (C) was 1 (ADCB) 
C: set if (dst) was 1777778 and (C) was 1 (ADC); 
set if (dst) was 2008 and (C) was 1 (ADCB) 

Adds the contents of the C bit to the destination. This 
permits the carry from the addition of the low-order 
words/bytes to be carried into the high-order result, 
such as in performing double-precision arithmetic. 
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ADD 

Type: 

Operation: 

Condition 
Codes: 

Appendix F-Instruction Set 

ADD src,dst 

DO 

(dst) <- (src) + (dst) 

N: set if result < 0 
Z: set if result = 0 

06SSDD. 

V: set if there is arithmetic overflow as a result of the 
operation; that is, both operands were of the same 
sign and the result is of the opposite sign 
C: set if there is a carry from the most significant bit 
of the result 

Description: Adds the source operand to the destination operand 
and stores the result at the destination address. The 
original contents of the destination are lost. The 
contents of the source are not affected. Two's 
complement addition is performed. 

Arithmetic SHift ASH R,src 072RSS. 

Type: 

Operation: 

Condition 
Codes: 

DO 

(R) <- (R) shifted arithmetically NN places to the right 
or left where NN = (src) <5:0> 

N: set if result < 0 
Z: set if result = 0 
V: set if sign of register changed during shift. Cleared 
if NN = 0 
C: loaded from last bit shifted out of register. Cleared 
if NN = 0 

Description: The contents of the register are shifted right or left 
the number of times specified by the shift count (the 
low-order six bits of the source operand). This 
number ranges from -32 to +31. Negative is a right 
shift and positive is a left shift. 
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Arithmetic SHift 
Combined 

ASHC R,src 073RSSs 

Type: 

Operation: 

Condition 
Codes: 

Description: 

DO 

(R,R OR 1) +- (R,R OR 1) 
The double word is shifted NN places to the right or 
left, where NN = (src)<5:0>. 

N: selif result < 0 
Z: set if result = 0 
V: set if sign bit changes during the shift 
C: loaded with the last bit shifted out of the 32-bit 
operand (high-order bit when left shift; low-order bit 
when right shift) 

The contents of the register R and the register R OR 
1 are treated as a single 32-bit operand and are 
shifted by the number of bits specified by the shift 
count (the low-order six bits of the source operand). 
This number ranges from -32 to +31. Negative is a 
right shift and positive is a left shift. A zero count 
implies no shift, but condition codes are affected. 
Condition codes are always set on the 32-bit result. 

Notes: (1 )The sign bit of the register R is replicated in 
shifts to the right. The least significant bit is filled with 
o in shifts to the left. 

(2) Integer overflow occurs on a left shift if any bit 
shifted into the sign position differs from the initial 
sign of the register. 

Arithmetic Shift Left 
(Byte) 

ASL dst 

ASLB dst 

006300s 

106300s 

Type: 

Operation: 

Condition 
Codes: 

SO 
(dst) +- (dst) shifted one place to the left 

N: set if high-order bit of the result is set (result < 0) 
Z: set if the result = 0 
V: loaded with the exclusive OR of the N bit and C bit 
(as set by the completion of the shift operation) 
C: loaded with the high-order bit of the destination 
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Description: Shifts all bits of the destination left one place. The 
low-order bit is loaded with a O. The C bit of the 
status word is loaded from the high-order bit of the 
destination. ASL performs a signed multiplication of 
the destination by 2 with overflow indication. 

Arithmetic Shift Right 
(Byte) 

Type: SO 

ASR dst 

ASRB dst 

Operation: (dst) ;- (dst) shifted one place to the right 

0062008 

1062008 

Condition 
Codes: 

N: set if the high-order bit of the result is set (result < 
0) 
Z: set if the result = 0 
V: loaded from the exclusive OR of the N bit and C bit 
(as set by the completion of the shift operation) 
C: loaded from low-order bit of the destination 

Description: Shifts all bits of the destination right one place. The 
high-order bit is replicated. The C bit is loaded from 
the low-order bit of the destination. ASR performs 
signed division of the destination by 2. 

Branch if Carry Clear BCC address 

Type: PC 

Operation: PC ;- PC + (2 X offset) if C = 0 

Condition Unaffected 
Codes: 

1030008 

+ 8-bit offset 

Description: Tests the state of the C bit and causes a branch if C 
is clear. 

299 



Appendix F-Instruction Set 

Branch if Carry Set BCS address 

Type: PC 

Operation: PC <- PC + (2 X offset) if C = 1 

Condition Unaffected 
Codes: 

103400. 

+ 8-bit offset 

Description: Tests the state of the C bit and causes a branch if C 
is set. Used to test for a carry in the result of a 
previous operation. 

Branch if EQual (to 
zero) 

Type: PC 

BEQ address 

Operation: PC <- PC + (2 X offset) if Z = 1 

Condition Unaffected 
Codes: 

001400. 

+ 8-bit offset 

Description: Tests the state of the Z bit and causes a branch if Z 
is set. As an example, it is used to test equality 
following a CMP operation, to test that no bits set in 
the destination were also set in the source following a 
BIT operation, and, generally, to test that the result of 
the previous operation was O. 

Branch if Greater than BGE address 002000. 
or Equal + 8-bit offset 

Type: PC 

Operation: PC <- PC + (2 X offset) if (N XOR V) = 0 

Condition Unaffected 
Codes: 
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Description: Causes a branch if N and V are either both clear or 
both set. BGE is the complementary operation to 
BL T. Thus, BGE always causes a branch when it 
follows an operation that caused addition on two 
positive numbers. BGE also causes a branch on a 0 
result. 

Branch if Greater Than BGT address 

Type: PC 

0030008 

+ 8-bit offset 

Operation: PC <-- PC + (2 X offset) if [Z OR (N XOR V)] = 0 

Condition Unaffected 
Codes: 

Description: Causes a branch if Z is clear and N equals V. Thus, 
BGT never branches after an operation that added 
two negative numbers, even if overflow occurred. In 
particular, BGT never causes a branch if it follows a 
CMP instruction operating on a negative source and a 
positive destination (even if overflow occurred). 
Further, BGT always causes a branch when it follows 
a CMP instruction operating on a positive source and 
negative destination. BGT does not cause a branch if 
the result of the previous operation was 0 (without 
overflow). 

Branch if Higher BHI address 

Type: PC 

Operation: PC <-- PC + (2 X offset) if C = 0 and Z = 0 

Condition Unaffected 
Codes: 

1010008 

+ 8-bit offset 

Description: Causes a branch if the previous operation caused 
neither a carry nor a 0 result. This will happen in 
comparison (CMP) operations as long as the source 
has a higher unsigned value than the destination. 
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Branch if Higher than 
or Same 

Type: PC 

Appendix F-Instruction Set 

BHIS address 

Operation: PC <- PC + (2 X offset) if C = 0 

Condition Unaffected 
Codes: 

103000a 

+ a-bit offset 

Description: Tests the state of the C bit and causes a branch if C 
is cleared. 

Bit Clear (Byte) BIC src,dst 

BICB src,dst 

Type: 

Operation: 

Condition 
Codes: 

DO 

(dst) <- - (src) AND (dst) 

N: set if high-order bit of result set 
Z: set if result = 0 
V: cleared 
C: unaffected 

04SSDDa 

14SSDDa 

Description: Clears each bit in the destination that corresponds to 
a set bit in the source. The original contents of the 
destination are lost. The contents of the source are 
unaffected. 

Bit Set (Byte) 

Type 

Operation: 

Condition 
Codes: 

Description: 

DO 

BIS src,dst 

BISB src,dst 

(dst) <- (src) OR (dst) 

N: set if high-order bit of result set 
Z: set if result = 0 
V: cleared 
C: unaffected 

05SSDDa 

15SSDDa 

Performs an inclusive OR operation between the 
source and destination operands and leaves the 
result at the destination address; i.e., corresponding 
bits set in the source are set in the destination. The 
original contents of the destination are lost. 
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Bit Test (Byte) 

Type: 

Operation: 

Condition 
Codes: 

Appendix F-Instruction Set 

DO 

BIT src,dst 

BITB src,dst 

(dst) AND (src) 

N: set if high-order bit of result set 
Z: set if result = 0 
V: cleared 
C: unaffected 

03SSDDs 

13SSDDs 

Description: Performs a logical AND comparison of the source and 
destination operands and modifies condition codes 
accordingly. Neither the source nor destination 
operands are affected. The BIT instruction may be 
used to test whether any of the corresponding bits 
that are set in the destination are clear in the source. 

Branch if Less than or BLE address 003400s 

+ 8-bit offset Equal to 

Type: PC 

Operation: PC <- PC + (2 X offset) if [Z OR (N XOR V)] = 1 

Condition Unaffected 
Codes: 

Description: Causes a branch if Z is set or if N does not equal V. 
Thus, BLE always branches after an operation that 
added two negative numbers, even if overflow 
occurred. In particular, BLE always causes a branch if 
it follows a CMP instruction operating on a negative 
source and a positive destination (even if overflow 
occurred). Further, BLE never causes a branch when 
it follows a CMP instruction operating on a positive 
source and negative destination. BLE always causes 
a branch if the result of the previous operation was O. 
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Branch if lOwer BlO address 

Type: PC 

Operation: PC <-- PC + (2 X offset) if C = 1 

Condition Unaffected 
Codes: 

1034008 

+ 8-bit offset 

Description: Tests the state of the C bit and causes a branch if C 
is set. Used to test for a carry in the result of a 
previous operation. 

Branch if lOwer or 
Same 

Type: PC 

BlOS address 

Operation: PC <-- PC + (2 X offset) if (C OR Z) = 1 

Condition Unaffected 
Codes: 

1014008 

+ 8-bit offset 

Description: Causes a branch if the previous operation caused 
either a carry or a 0 result. BLOS is the 
complementary operation to BHI. The branch occurs 
in comparison operations as long as the source is 
equal to or has a lower unsigned value than the 
destination. 

Branch if less Than BlT address 

Type: PC 

Operation: PC <-- PC + (2 X offset) if (N XOR V) = 1 

Condition Unaffected 
Codes: 
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Description: Causes a branch if the exclusive OR of the N and V 
bits is 1. Thus, BL T always branches after an 
operation that added two negative numbers, even if 
overflow occurred. In particular, BL T always causes a 
branch if it follows a CMP instruction operating on a 
negative source and positive destination (even if 
overflow occurred). Further, BL T never causes a 
branch when it follows a CMP instruction operating 
on a positive source and negative destination. BL T 
does not cause a branch if the result of the previous 
operation was 0 (without overflow.) 

Branch if Minus BMI address 

Type: PC 

Operation: PC <-- PC + (2 X offset) if N = 1 

Condition Unaffected 
Codes: 

1004008 

+ 8-bit offset 

Description: Tests the state of the N bit and causes a branch if N 
is set. Used to test the sign (most significant bit) of 
the result of the previous operation. 

Branch if Not Equal BNE address 

Type: PC 

Operation: PC <-- PC + (2 X offset) if Z = 0 

Condition Unaffected 
Codes: 

0010008 

+ 8-bit offset 

Description: Tests the state of the Z bit and causes a branch if the 
Z bit is clear. BNE is the complementary operation to 
BEQ. It is used to test inequality following a CMP, to 
test that some bits set in the destination were also in 
the source following a BIT, and, generally, to test that 
the result of the previous operation was not O. 
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Branch if PLus BPL address 

Type: PC 

Operation: PC <- PC + (2 X offset) if N = 0 

Condition Unaffected 
Codes: 

1000008 

+ 8-bit offset 

Description: Tests the state of the N bit and causes a branch if N 
is clear. BPL is the complementary operation of BMI. 

BreakPoint Trap BPT 

Type: PC 

Operation: -(SP) <- PS 
-(SP) <- PC 
PC <- (14)8 
PS <- (16)8 

Condition Loaded from trap vector 
Codes: 

0000038 

Description: Performs a trap sequence with a trap vector address 
of 148, Used to call debugging aids. The user is 
cautioned against employing code 0000038 in 
programs run under these debugging aids. No 
information is transmitted in the low byte. 

BRanch 
(unconditional) 

Type: 

Operation: 

Condition 
Codes: 

BR address 

PC 

PC <- PC + (2 X offset) 

Unaffected 

0004008 

+ 8-bit offset 

Description: Provides a way of transferring program control within 
a range of 128128 to +127 words with a 1-word 
instruction. 
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Branch if oVerflow bit 
Clear 

Type: PC 

Appendix F-Instruction Set 

BVC address 

Operation: 

Condition 
Codes: 

PC <- PC + (2 X offset) if V = 0 

Unaffected 

1020008 

+8 bit offset 

Description: Tests the state of the V bit and causes a branch if the 
V bit is clear. BVC is the complementary operation to 
BVS. 

Branch if oVerflow bit 
Set 

Type: PC 

BVS address 

Operation: PC <- PC + (2 X offset) if V = 1 

Condition Unaffected 
Codes: 

1024008 

+ 8-bit offset 

Description: Tests the state of the V bit (overflow) and causes a 
branch if the V bit is set. BVS is used to detect 
arithmetic overflow in the previous operation. 

clear selected 

condition code bits 

Type: CC 

0002408 

+ 4-bit mask 

Operation: PSW <3:0> <- PSW <3:0> AND [- mask <3:0>] 

Description: Clear condition code bits. Selectable combination of 
these bits may be cleared together. Condition code 
bits corresponding to bits in the condition code 
operator (bits 0-3) are modified. Clears bits specified 
by the mask. 
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Clear all Condition 
Code bits 

Type: CC 

Appendix F-Instruction Set 

CCC 

Operation: N, Z, V, C <- 0 

Description: Clears all condition code bits. 

Clear C ClC 

Type: CC 

Operation: C <- 0 

Description: Clears condition code C. 

Clear N ClN 

Type: CC 

Operation: N <- 0 

Description: Clears condition code N. 

Clear V ClV 

Type: CC 

Operation: V <- 0 

Description: Clears condition code V. 

Clear Z ClZ 

Type: CC 

Operation: Z <- 0 

Description: Clears condition code Z. 
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CLeaR (Byte) 

Type: 

Operation: 

Condition 
Codes: 

SO 

Appendix F-Instruction Set 

CLR dst 

CLRB dst 

(dst) <- 0 

N: cleared 
Z: set 
V: cleared 
C: cleared 

0050008 

1050008 

Description: Contents of specified destination are replaced with 
Os. 

CoMPare (Byte) CMP src,dst 

CMPB src,dst 

02SS00s 

1255008 

Type: DO 

Operation: (src) - (dst) [in detail (src) + -(dst) + 1] 

Condition 
Codes: 

Description: 

Note that unlike subtraction, the order of operation is 
(src) -(dst), not (dst) - (src). 

N: set if result < 0 
Z: set if result = 0 
V: set if there is arithmetic overflow; i.e., if the 
operands were of opposite signs and the sign of the 
destination is the same as the sign of the result 
C: cleared if there is a borrow into the most 
significant bit of the result 
(i.e., if (src) + -(dst) + 1 was less than 216) 

Compares the source and destination operands and 
sets the condition codes, which may then be used for 
arithmetic and logical conditional branches. Both 
operands are unaffected. The only action is to set the 
condition codes. The compare is customarily followed 
by a conditional branch instruction. 
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COMplement (Byte) COM dst 

COMB dst 

0051008 

1051008 

Type: SO 

Operation: (dst) <,- - (dst) 

Condition N: set if most significant bit of result = 0 
Codes: Z: set if result = 0 

V: cleared 
C: set 

Description: Replaces the contents of the destination address by 
their logical complements (each bit equal to 0 set, and 
each bit equal to 1 cleared). 

Call Supervisor Mode CSM dst 0070008 

Type: 

Operation: 

Condition 
Codes: 

Description: 

PC 

If MMR3 <3> = 1 and current mode =1= Kernel mode 
Supervisor SP <,- current mode SP 
tmp <15:4> <,- PSW <15:4> 
tmp <3:0> <,- 0 
PSW <13:12> <,- PSW <15:14> 
PSW <15: 14> <,- 01 
PSW <4> <,- 0 
-(SP) <,- tmp 
-(SP) <,- PC 
-(SP) <,- (dst) 
PC <,- (10) 
else trap to 10 in Kernel mode 

Unaffected 

CSM may be executed in user or supervisor mode, 
but is an illegal instruction in kernel mode. CSM 
copies the current stack pOinter (SP) to the supervisor 
mode SP, switches to supervisor mode, stacks three 
words on the supervisor stack, (the PSW with the 
condition codes cleared, the PC, and the argument 
word addressed by the operand), and sets the PC to 
the contents of location 10 (in supervisor space). The 
called program in supervisor space may return to the 
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calling program by popping the argument word from 
the stack and executing RTI. On return, the condition 
codes are determined by the PSW word on the stack. 
Hence, the called program in Supervisor space may 
control the condition code values following return. 

Note: Processors without supervisor mode, including 
the F-11-based MICRO/PDP-11, do not implement the 
CSM instruction. MICRO/J-11 implements CSM as 
described. 

DECrement (Byte) DEC dst 

DECB dst 

0053DDa 

1053DDa 

Type: 

Operation: 

Condition 
Codes: 

SO 

(dst) <- (dst) - 1 

N: set if result < 0 
Z: set if result = 0 
V: set if (dst) was 1000008 (DEC); 
set if (dst) was 2008 (DECB) 
C: unaffected 

Description: Subtract 1 from the contents of the destination. 

DIVide 

Type: 

Operation: 

Condition 
Codes: 

Description: 

DIV R,src 

DO 

(R,R OR 1) <- (R,R OR 1) / (src) 

N: set if quotient < 0 (unspecified if V = 1) 
Z: set if quotient = 0 (unspecified if V = 1) 

071 RSSa 

V: set if (src) = 0 or if quotient cannot be represented 
as 16-bit 2's complement number 
C: set if divide by 0 attempted 

The 32-bit 2's complement integer in (R, R OR 1) is 
divided by the source operand. The quotient is left in 
R; the remainder is of the same sign as the dividend. 
R must be even. (R, R OR 1) are unpredictable if V is 
set and C is clear. 
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EMulator Trap EMT 

Type: PC 

Operation: -(SP) <- PS 
-(SP) <- PC 
PC <- (30)8 
PS <- (32)8 

Condition Loaded from trap vector 
Codes: 

1040008 

Description: All operation codes from 1040008 to 1043778 are EMT 
instructions and may be used to transmit information 
to the emulating routine (e.g., function to be 
performed). The trap vector for EMT is at address 30. 
The new PC is taken from the word at address 308; 

the new processor status (PS) is taken from the word 
at address 328, 

Caution: EMT is used frequently by DIGITAL system 
software and is therefore not recommended for 
general use. 

HALT HALT 0000008 

Type: MS 

Condition Unaffected 
Codes: 

Description: Causes program operation to cease and enters 
console ODT. (If memory management is present, 
program execution ceases only if in kernel mode; a 
trap to location 108 occurs if in user mode). 

INCrement (Byte) INC dst 

INCB dst 

Type: 

Operation: 

Condition 
Codes: 

SO 

(dst) <- (dst) + 1 

N: set if result < 0 
Z: set if result = 0 
V: set if (dst) was 0777778 (INC); 
set if (dst) was 1778 (INCB) 
C: unaffected 

Description: Adds 1 to the contents of the destination. 
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I/O Trap lOT 

Type: PC 

Operation: -(SP) <- PS 
-(SP) <- PC 
PC <- (20)8 
PS <- (22)8 

Condition Loaded from trap vector 
Codes: 

0000048 

Description: Performs a trap sequence with a trap vector address 
of 208. Used to call the I/O executive routine lOX in 
the paper-tape software system and for error 
reporting in the disk operating system. No information 
is transmitted in the low byte. 

JuMP JMP dst 0001008 

Type: PC 

Operation: PC <- (dst) 

Condition Unaffected 
Codes: 

Description: JMP provides more flexible program branching than is 
provided with the branch instruction. JMP is not 
limited to +1778 and -2008 words as are branch 
instructions. JMP does generate a second word, 
however, which makes it slower than branch 
instructions. Control may be transferred to any 
location in memory (no range limitation) and can be 
accomplished with the full flexibility of the addressing 
modes (with the exception of register mode 0). 
Execution of a jump with mode 0 causes an illegal 
instruction condition and a trap to location 48. 

(Program control cannot be transferred to a register.) 
Register-deferred mode is legal and causes program 
control to be transferred to the address held in the 
specified register. 

Note: Instructions are word data and therefore must 
be fetched from an even-numbered address. A 
boundary error trap condition will result when the 
processor attempts to fetch an instruction from an 
odd address. 
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Jump to SubRoutine JSR R,dst 004RDDs 

Type: PC 

Operation: (tmp) +-- (dst)(tmp is an internal processor register) 
-(SP) +-- (R) (push reg contents onto processor stack) 

(R) +-- PC (PC holds location following JSR; this 
address now put in reg) 
PC +-- (tmp) (PC now points to subroutine address) 

Condition Unaffected 
Codes: 

Description: In execution of the JSR, the old contents of the 
specified register (the linkage pOinter) are 
automatically pushed onto the processor stack and 
new linkage information placed in the register. Thus, 
subroutines nested within subroutines to any depth 
may all be called with the same linkage register. 
There is no need either to plan the maximum depth at 
which any particular subroutine will be called or to 
include instructions in each routine to save and 
restore the linkage pointer. Further, since all linkages 
are saved in a reentrant manner on the processor 
stack, execution of a subroutine may be interrupted, 
and the same subroutine reentered and executed by 
an interrupt service routine. Execution of the initial 
subroutine can then be resumed when other requests 
are satisfied. This process (called nesting) can 
proceed to any level. 

JSR PC,dst is a special case of the PDP-11 
subroutine call suitable for subroutine calls that 
transmit parameters through the general registers. 
JSR with the PC as the linkage register saves the use 
of an extra register. 

A JSR with mode 0 will result in an illegal instruction 
and a trap through the trap vector address 4. 

Note: If the register specified in the first operand (src) 
is autoincremented or autodecremented in the second 
operand (dst) evaluation, the mOdified register content 
is pushed on SP. For example, JSR R5, @ (R5) + will 
cause the modified value of R5 to be pushed on SP. 
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MARK 

Type: 

Operation: 

Condition 
Codes: 
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MARK number 

PC 

SP <- PC + 2 X NN 
PC <- R5 
R5 <- (SP)+ 
NN = number of parameters 

Unaffected 

0064NN8 

Description: Used as part of the standard PDP-11 subroutine 
return convention. MARK facilitates the stack clean­
up procedures involved in subroutine exit. 

Move From Previous 
Data space 

MFPD src 

Move From Previous 
Instruction space 

MFPI src 

Type: 

Operation: 

Condition 
Codes: 

MS 

(tmp) <- (src) 
-(SP) <- (tmp) 

N: set if the source < 0 
Z: set if the source = 0 
V: cleared 
C: unaffected 

0065SS8 

1065SS8 

Description: Pushes a word onto the current R6 stack from an 
address in the previous space determined by PS 
<13:12>. The source address is computed using the 
current registers and memory map. When MFPI is 
executed and both previous mode and current mode 
are User, the instruction functions as though it were 
MFPD. 

Note: Processors without data space, including the F-
11-based MICRO/PDP-11, execute MFPD the same ! 

as MFPI. MICRO/J-11 implements MFPD as 
described. 
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Move From Processor 
Status 

MFPS dst 1067008 

Type: 

Operation: 

Condition 
Codes: 

Description: 

MS 

(dst) ;- PS<7:0> 
dst lower 8 bits 

N: set if PS bit 7 = 1 
Z: set if PS <0:7> = 0 
V: cleared 
C: unaffected 

The 8-bit contents of the PS are moved to the 
effective destination. If destination mode is 0, PS bit 7 
is sign-extended through the upper byte of the 
register. The destination operand is treated as a byte 
address. 

Move From Processor 
Type 

MFPT 0000078 

Type: 

Operation: 

Condition 
Codes: 

Description: 

MS 

RO<7:0> ;- processor model code 
RO<15:8> ;- processor subcode 

Unaffected 

A unique number assigned to each PDP-11 processor 
model is loaded into general register RO. No source 
operands are used. MFPT returns in the low byte of 
RO the processor model code. The high byte of RO is 
loaded with a processor-specific subcode. The 
previous contents of RO are lost. 

Note: On processors where this instruction is not 
implemented, a reserved instruction trap through 
vector 10s is taken. The F-11-based MICROjPDP-11 
and MICRO/J-11 both implement MFPT. 
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MOVe (Byte) 

Type: 

Operation: 

Condition 
Codes: 

DO 
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MOV src,dst 

MOVB src,dst 

(dst) <-- (src) 

N: set if (src) < 0 
Z: set if (src) = 0 
V: cleared 
C: unaffected 

0155DDa 

1155DDa 

Description: Moves the source operand to the destination location. 
The previous contents of the destination are lost. The 
source operand is not affected. 

Byte: Same as MOV. The MOVB to a register (mode 
0), which is unique among byte instructions, extends 
the most significant bit of the low-order byte (sign 
extension) into the high byte of the selected register. 
Otherwise, MOVB operates on bytes exactly as MOV 
operates on words. 

Move To Previous 
Data space 

MTPD src 106655a 

Move To Previous 
Instruction space 

MTPI src 006655a 

Type: 

Operation: 

Condition 
Codes: 

Description: 

MS 

(tmp) <-- (SP)+ 
(dst) <-- (tmp) 

N: set if the source < 0 
Z: set if the source = 0 
V: cleared 
C: unaffected 

This instruction pops a word off the current stack 
determined by PS <15:14> and stores that word into 
an address in the previous space determined by PS 
<13:12>. The destination address is computed using 
the current registers and memory map. 

Note: Processors without data space, including the 
F-11-based MICROjPDP-11, execute MTPD the 
same as MTPI. MICROjJ-11 implements MTPD as 
described. 
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Move byte To MTPS src 1064SSa 
Processor Status word 

Type: MS 

Operation: PS <- (src) 

Condition Set according to effective src operand bits 0-3 
Codes: 

Description: The eight bits of the effective operand replace the 
current contents of PS <7:0> if in kernel mode. Only 
PS bits 0 through 3 are affected if in user mode. The 
source operand address is treated as a byte address. 
Note that PS bit 4 (T bit) cannot be set with this 
instruction in either kernel or user mode. The src 
operand remains unchanged. 

MULtiply 

Type: 

Operation: 

Condition 
Codes: 

Description: 

MUL R,src 

DO 

(R, R OR 1) <- (R) X (src) 

N: set if product < 0 
Z: set if product = 0 
V: cleared 
C: set if the result is less than _215 

or greater than or equal to 215- 1 

070RSSa 

The contents of the destination register and source 
taken as 2's complement integers are multiplied and 
stored in the destination register and the succeeding 
register if R is even. If R is odd, only the low-order 
product is stored. [Note that the actual destination is 
(R, R OR 1) which reduces to just R when R is odd.] 
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NEGate (Byte) 

Type: 

Operation: 

Condition 
Codes: 

SO 
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NEG dst 

NEGB dst 

(dst) <- -( dst) 

N: set if result < 0 
Z: set if result = 0 
V: set if result = 1000008 (NEG); 
set if result = 2008 (NEGB) 
C: cleared if result = 0; set otherwise 

0054008 

1054008 

Description: Replaces the contents of the destination address by 
its 2's complement. Note that 1000008 (NEG) or 2008 

(NEGB) is replaced by itself. 

No OPeration 

Type: CC 

Operation: None 

NOP 

NOP 

Condition Unaffected 
Codes: 

Description: No operation is performed. 

RESET RESET 

Type: MS 

Condition Unaffected 
Codes: 

0002408 

0002608 

0000058 

Description: Causes bus signal BINIT L to be asserted for 10 mLs 
and then unasserted for 90 mLs. Used to initialize I/O 
devices attached to the bus. In addition, memory 
management status registers SRO and SR3 are 
cleared. 
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ROtate Left (Byte) ROL dst 

ROLB dst 

0061008 

1061008 

Type: 

Operation: 

Condition 
Codes: 

Description: 

ROtate Right 

Type: 

Operation: 

Condition 
Codes: 

Description: 

SO 
(dst) <- (dst) 
rotate left one place 

N: set if the high-order bit of the result word is set 
(result < 0) 
Z: set if all bits of the result word = 0 
V: loaded with the N XOR C (as set by the completion 
of the rotate operation) 
C: set if the high-order bit of the destination was set 
prior to instruction execution 

Rotates all bits of the destination left one place. The 
high-order bit is loaded into the C bit of the status 
word and the previous contents of the C bit are 
loaded into the low-order bit of the destination. 

SO 

ROR dst 

RORB dst 

(dst) <- (dst) 
rotate right one place 

0060008 

1060008 

N: set if high-order bit of the result is set (result < 0) 
Z: set if all bits of result are 0 
V: loaded with the N XOR C (as set by the completion 
of the rotate operation) 
C: set if the low-order bit of the destination was set 
prior to instruction execution 

Rotates all bits of the destination right one place. The 
low-order bit is loaded into the C bit and the previous 
contents of the C bit are loaded into the high-order bit 
of the destination. 
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ReTurn from Interrupt RTI 0000028 

Type: MS 

Operation: PC .- (SP) + 
PS.- (SP) + 

Condition Loaded from current R6 stack 
Codes: 

Description: Used to exit from an interrupt or trap service routine. 

ReTurn from 
Subroutine 

The PC and PS are restored (popped) from the 
processor stack. If the RTI sets the T bit in the PS, a 
trace trap will occur prior to executing the next 
instruction. When executed in user mode, the current 
and previous mode bits in the restored PS can only 
be User. RTI cannot clear PS <11> if it was already 
set. When executed in user mode, PS <7:5> are 
unaffected. 

RTS R 00020R8 

Type: PC 

Operation: PC .- (reg) 
(reg) <- SP+ 

Condition Unaffected 
Codes: 

Description: Loads the contents of the register into the PC and 
pops the top element of the processor stack into the 
specified register. Return from a nonreentrant 
subroutine is typically made through the same 
register that was used in its call. Thus, a subroutine 
called with a JSR PC,dst exits with an RTS PC, and a 
subroutine called with a JSR R5,dst may pick up 
parameters with addressing modes (R5)+, X(R5), or 
@X(R5) and finally exit with an RTS R5. 
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ReTurn from Trap RTT 0000068 

Type: MS 

Operation: PC <- (SP)+ 
PS <- (SP)+ 

Condition Loaded from current R6 stack 
Codes: 

Description: Used to exit from a trace trap (T bit) service routine 
and executes in the same way as the RTI instruction 
does, with one exception. If the RTT sets the T bit in 
the PS, the next instruction will be executed and then 
the trace trap will be processed. However, if an RTI 
sets the T bit in the PS, a trace trap will occur before 
the next instruction is executed. 

SuBtract Carry (Byte) SBC dst 

SBCB dst 

0056008 

1056008 

Type: 

Operation: 

Condition 
Codes: 

Description: 

SO 

(dst) <- (dst) - C 

N: set if result < 0 
Z: set if result = 0 
V: set if (dst) was 1000008 and C was 1 (SBG); 
set if (dst) was 2008 and C was 1 (SBCB) 
C: cleared if (dst) was 0 and C was 1 

Subtract the contents of the C bit from the 
destination. This permits the carry from the 
subtraction of the low-order words/bytes to be 
subtracted from the high-order part of the result in 
order to perform double-precision subtraction. 
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set selected condition 
codes 

Type: CC 
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Operation: PSW <3:0> <- PSW <3:0> OR mask <3:0> 

000260 

+ 4-bit mask 

Description: Sets condition code bits. Selectable combinations of 
these bits may be set together. Condition codes 
corresponding to bits in the condition code operator 
(bits 0-3) are modified; sets the bits specified by the 
mask. 

Set all Condition Code SCC 0002778 
bits 

Type: CC 

Operation: N, Z, V, C <- 1 

Description: Sets all condition code bits. 

SEC SEC 0002618 

Type: CC 

Operation: C <- 1 

Description: Sets condition code C. 

SEN SEN 0002708 

Type: CC 

Operation: N <- 1 

Description: Sets condition code N. 

SEV SEV 0002628 

Type: CC 

Operation: V <- 1 

Description: Sets condition code V. 
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SEZ SEZ 0002648 

Type: CC 

Operation: Z <- 1 

Description: Sets condition code Z. 

Set Priority Level SPL N 00023N8 

Type: PC 

Operation: PS <7:5> <- N (priority) 

Condition Unaffected 
Codes: 

Description: The least significant bits of the instruction are loaded 
into the PSW bits 7-5, causing a changed priority. 
The old priority is lost. 

Note: Not implemented in F-11-based MICRO/PDP-
11. MICRO/J-11 implements SPL as described. 

Subtract One and 
Branch if not equal to 
o 

Type: PC 

SOB R,address 077R008 

+ 6-bit offset 

Operation: (R) <- (R) - 1; if this result does not = 0 then PC <-

PC - (2 X offset) 

Condition Unaffected 
Codes: 

Description: The register is decremented. If it is not equal to 0, 
twice the offset is subtracted from the PC (now 
pointing to the following word). The offset is 
interpreted as a 6-bit positive number. This instruction 
provides a fast, efficient method of loop control. Note 
that the SOB instruction cannot be used to transfer 
control in the forward direction. 
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SUBtract 

Type: 

Operation: 

Condition 
Codes: 
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SUB src,dst 16SS00a 

DO 

(dst) <- (dst) - (src) 
[in detail (dst) <- (dst)+-(src) + 1] 

N: set if result < 0 
Z: set if result = 0 
V: set if there is arithmetic overflow as a result of the 
operation, i.e., if the operands were of opposite signs 
and the sign of the source is the same as the sign of 
the result 
C: cleared if there is a borrow into the most 
significant bit of the result (i.e., if (dst)+-(src) + 1 was 
less than 216) 

Description: Subtracts the source operand from the destination 
operand and leaves the result at the destination 
address. The original contents of the destination are 
lost. The contents of the source are not affected. For 
double-precision arithmetic, the C bit indicates a 
borrow when set. 

SWAp Byte 

Type: 

Operation: 

Condition 
Codes: 

SWAB dst 000300a 

SO 

tmp <- (dst) <7:0> 
(dst) <7:0> <- (dst) <15:8> 
(dst) <15:8> <- tmp 

N: set if high-order bit of low-order byte (bit 7) of 
result is set 
Z: set if low-order byte of result = 0 
V: cleared 
C: cleared 

Description: Exchanges the high-order byte and low-order byte of 
the destination, which must be a word address. 
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Sign eXTend 

Type: 

Operation: 

Condition 
Codes: 
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SXT dst 

SO 

(dst) <- 0 if N bit is clear 
(dst) <- -1 if N bit is set 

N: unaffected 
Z: set if N bit clear 
V: cleared 
C: unaffected 

0067008 

Description: If the condition code bit N is set, a -1 is placed in the 
destination operand; if N bit is clear, a 0 is placed in 
the destination operand. This instruction is particularly 
useful in multiple-precision arithmetic because it 
permits the sign to be extended through multiple 
words. 

TRAP TRAP 

Type: PC 

Operation: -(SP) <- PS 
-(SP) <- PC 
PC <- (34) 
PS <- (36) 

Condition Loaded from trap vector 
Codes: 

1044008-1047778 

Description: Operation codes from 1044008 to 1047778 are TRAP 
instructions. TRAPs and EMTs are identical in 
operation, except that the trap vector for TRAP is at 
address 348. 

Note: Since DIGITAL software makes frequent use of 
EMT, the TRAP instruction is recommended for 
general use. 
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TeST (Byte) 

Type: 

Operation: 

Condition 
Codes: 

SO 
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TST dst 

TSTB dst 

(dst) <-- (dst) 

N: set if result < 0 
Z: set if result = 0 
V: cleared 
C: cleared 

0057008 

1057008 

Description: Sets the condition codes Nand Z according to the 
contents of the destination address. 

TeST destination and 
SET bit 

TSTSET dst 

Type: 

Operation: 

Condition 
Codes: 

SO 

(RO) <- (dst) 
(dst) <- [(RO) OR 1] 

N: set if RO < 0 
Z: set if RO = 0 
V: cleared 
C: set if low-order bit is 1, cleared otherwise 

0072008 

Description: Reads/locks destination word and stores it in RO. 
Writes/unlocks [(RO) OR 1] into destination. If 
mode is 0, traps to 10s. 

Note: Not implemented on F-11-based MICRO/PDP-
11. MICRO/J-11 implements TSTSET as described. 

WAIT WAIT 0000018 

Type: MS 

Condition Unaffected 
Codes: 

Description: Provides a way for the processor to relinquish use of 
the bus while it waits for an external interrupt. Having 
been given a WAIT command, the processor will not 
compete for the bus by fetching instructions or 
operands from memory. This permits higher transfer 
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rates between device and memory since no 
processor-induced latencies will be encountered by 
bus requests from the device. In WAIT, as in all 
instructions, the PC points to the next instruction 
following the WAIT operation. Thus, when an interrupt 
causes the PC and PS to be pushed onto the stack, 
the address of the next instruction following the WAIT 
is saved. The exit from the interrupt routine (Le., 
execution of an RTI instruction) will cause resumption 
of the interrupted process at the instruction following 
the WAIT. 

read/lock destination 

WRiTe/unloCK RO 

WRTlCK dst 007300a 

Type: 

Operation: 

Condition 
Codes: 

SO 

(dst) <- (RO) 

N: set if RO < 0 
Z: set if RO = 0 
V: clear 
C: unaffected 

Description: Writes contents of RO into destination using bus lock. 

eXclusive OR 

Type: 

Operation: 

Condition 
Codes: 

If mode is 0, traps to 10a. 

Note: Not implemented on F-11-based MICRO/PDP-
11. MICRO/J-11 implements WRTLCK as described. 

XOR R,dst 

DO 

(dst) +- (R) XOR (dst) 

N: set if the result < 0 
Z: set if result = 0 
V: cleared 
C: unaffected 

074ROOa 

Description: The exclusive OR of the register and destination 
operand is stored in the destination address. The 
contents of the register are unaffected. 
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SECTION B: FLOATING-POINT INSTRUCTIONS 

FLOATING-POINT INSTRUCTIONS 
Each instruction that manipulates a floating-point number can operate 
on either single-precision or double-precision numbers, depending on 
the state of FD mode bit. Similarly, there is a mode bit FL that deter­
mines whether 32-bit integers or 16-bit integers are used in conver­
sion between integer and floating-point representation. In our nota­
tion, FSRC and FDST use floating-point addressing modes; SRC and 
DST use CPU addressing modes. Figure F-1 illustrates single-floating 
point and double-floating-point operand addressing. 

In the descriptions of the floating-point instructions, all implementa­
tions operate identically, except where explicitly stated otherwise. 
Table F-1 describes the floating-point conventions used in the PDP-11 
instruction set. 

DOUBLE- OPERAND ADDRE::'SING 

'" 12 

Ge Foe 

:,1I\JC,Lf OPE HAND ADORE:SSIN(:; 

I', " 
OC FOC 

OC Of.'COD[ 17 
Foe FLOATING DPCaDE-
AC fLOATING POINT ACCUMULATOR IACD AC31 
FSRC J\NO FDST USE ~pp ADORESSING MODES 

SPC AND 05T USE CPU ADDRESSING MODES 

08 01 06 05 

AC FSRC FOST SRC DST 

06 05 

FSRC FDST SRC DST 

Figure F-1 Single-Operand and Double-Operand 
Addressing 

Table F-1 Floating-Point Conventions 

Symbolic Description 

OC Opcode = 17 

FOC Floating Opcode 

00 

00 

AC Contents of accumulator, as specified by 
AC field of instruction 

fsrc Address of floating-point source operand. 

fdst Address of floating-point destination oper­
and 
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Symbolic 

XL 

XLL 

XUL 

JL 

ABS[(x)) 

EXP[(x)] 

< 

> 

* LSB 
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Description 

Fraction 

Largest fraction that can be represented: 
1 -2**(-24), FD=O, single-precision 
1 -2**(-56), FD=1;double-precision 

Smallest number that is not identically 
zero = 2**( -128) 

Largest number that can be represented = 
2**(127)*XL 

Largest integer that can be represented: 
2**(15) -1 if FL = 0,2**(31) -1 if FL= 1 

Absolute value of contents of memory 
location X 

Biased exponent of contents of memory 
location X 

Less than 

Less than or equal to 

Greater than 

Greater than or equal to 

Not equal to 

Least significant bit 

Floating-Point Instructions 

ABSF 
ABSD 
Take Absolute Value 

Format: 

Operation: 

06 0, 

FDST 

ABSF FDST 

If (fdst) < 0, (fdst) ... - - (fdst). 

If EXP[(fdst)] = 0, (fdst) ... - exact O. 

For all other cases, (fdst) ... - (fdst). 
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Condition Codes: FC .. - 0 
FV .. -O 
FZ .. -1 if (fdst) = 0, else FZ .. - 0 
FN .. -O 

Description: Set the contents of fdst to its absolute value. 

Interrupts: If FIUV is enabled, trap on " - 0" occurs after ex· 
ecution. 

Accuracy: 

Special 
Comment: 

ADDF 
ADDD 

Overflow and underflow cannot occur. 

These instructions are exact. 

If a" -0" is present in memory and the FIUV bit 
is enabled, then an exact zero is stored in mem­
ory. The condition codes reflect an exact zero 
(FZ .. -1). 

Add Floating/Double 172(AC)FSRC 

15 ,:z 08 07 06 05 00 

L.'--L_>--' ....11_0--,-_-,--0-,--, _0 ....II_..J..AC_-'---'-----'-_F..J..SR_C --L_L...-...J 

Format: 

Operation: 

ADDF FSRC,AC 

Let SUM = AC + (fsrc). If underflow occurs and 
FlU is not enabled, AC .. - exact O. 

If overflow occurs and FIV is not enabled, AC",,­
exact O. 

For all other cases, AC .. - SUM. 

Condition Codes: FC .. - 0 

Description: 

FV .. - 1 if overflow occurs, else FV .. - 0 
FZ .. -1 if AC = 0, else FZ .. - 0 
FN .. - 1 if AC < 0, else FN .. - 0 

Add the contents of fsrc to the contents of AC. 
The addition is carried out in single-precision or 
double-precision and is rounded or chopped ac­
cording to the values of the FD and FT bits in the 
FPS register. The result is stored in AC except 
for: 
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Interrupts: 

Accuracy: 

Special 
Comment: 

Accuracy: 

Appendix F-Instruction Set 

• Overflow with interrupt disabled 
• Underflow with interrupt disabled. 

For these exceptional cases, an exact zero is 
stored in AC. 

If FIUV is enabled, trap on" -0" in fsrc occurs 
before execution. 

If overflow or underflow occurs and if the corre­
sponding interrupt is enabled, the trap occurs 
with the faulty result in AC. The fractional parts 
are correctly stored. The exponent part is too 
small by 4008 for overflow. It is too large by 4008 
for underflow, except for the special case of 0, 
which is correct. 

Errors due to overflow and underflow are de­
scribed above. If neither occurs, then for oppo­
sitely signed operands with an exponent differ­
ence of a or 1, the answer returned is exact if a 
loss of significance of one or more bits can oc­
cur. Note that these are the only cases for which 
loss of significance of more than one bit can oc­
cur. For all other cases the result is inexact with 
error bounds of: 

• One LSB in truncated mode with either single­
precision or double-precision. 

• From 1f2 LSB to % LSB in rounding mode, de­
pending on floating-paint option. See Appen­
dix B-PDP-11 Family Differences-for de­
tails. 

The undefined variable" - 0" can occur only in 
conjunction with overflow or underflow. It will be 
stored in AC, only if the corresporflow, except for 
the special case of 0, which is correct. 

Errors due to overflow and underflow are de­
scribed above. If neither occurs, then for oppo­
sitely signed operands with an exponent differ­
ence of a or 1, the answer returned is exact if a 
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Special 
Comment: 

CFCC 

Appendix F-Instruction Set 

loss of significance of one or more bits can oc­
cur. Note that these are the only cases for which 
loss of significance of more than one bit can oc­
cur. For all other cases the result is inexact with 
error bounds of: 
• One LSB in truncated mode with either single­
precision or double-precision . 
• From Y2 LSB to % LSB in rounding mode de­
pending on floating-point option. See Appen­
dix B-PDP-11 Family Differences-for de­
tails. 

The undefined variable" -0" can occur only in 
conjunction with overflow or underflow. It will be 
stored in AC, only if the corresponding interrupt 
is enabled. 

Copy Floating Condition Codes 170000 

Fonnat: 

Operation: 

Description: 

CLRF 
CLRD 

CFCC 

C .. -FC 
V .. -FV 
Z .. -FZ 
N .. -FN 

Copy the floating-point condition codes into the 
CPU's condition codes. 

Clear Floating/Double 1704 FDST 

06 05 00 

FDST 
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Format: CLRF FDST 

Operation: (fdst) .. - exact 0 

Condition Codes: FC .. - 0 

Description: 

Interrupts: 

Accuracy: 

CMPF 
CMPD 

FV .. -O 
FZ .. -1 
FN .. -O 

Set (fdst) to O. Set FZ condition code, clear other 
condition code bits. 

No interrupts will occur. 

Overflow and underflow cannot occur. 

The instructions are exact. 

Compare FloatinglDouble 173(AC + 4)FSRC 

00 

FSRC 

Format: CMPF FSRC,AC 

Operation: (fsrc) - AC 

Condition Codes: FC .. - 0 

Description: 

Interrupts: 

Accuracy: 

Special 
Comment: 

FV .. -O 
FZ .. -1 if (fsrc) = 0, else FZ .. - 0 
FN .. - 1 if (fsrc) < 0, else FN .. - 0 

Compare the contents of (fsrc) with the accumu­
lator. Set the appropriate floating-point condition 
codes. The accumulator and (fsrc) are left un­
changed 
except as noted below. 

If FIUV is enabled, trap on" -0" in (fsrc) occurs 
before execution. 

These instructions are exact. 

An operand which has a biased exponent of 0 is 
treated as if it were an exact zero. In this case, 
where both operands are zero, the FPP wi!! store 
an exact zero in AC. 
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DlVD 
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Divide Floating/Double 174(AC+4)FSRC 

Format: 

Operation: 

00 

'SAC 

DIVF FSRC,AC 

If EXP[(fsrc)] = 0, AC .. - AC and the instruction 
is aborted. 

If EXP [AC] = 0, AC .. - exact O. 

For all other cases, let QUOT = AC/(fsrc). 

If underflow occurs and FlU is not enabled, AC 
.. - exact O. 

If overflow occurs and FIV is not enabled, AC .. -
exact O. 

For all other cases, AC .. - QUOT. 

Condition Codes: FC .. - 0 

Description: 

FV .. - 1 if overflow occurs, else FV .. - 0 
FZ .. -1 if AC = 0, else FZ .. - 0 
FN .. - 1 if AC < 0, else FN .. - 0 

If either operand has a biased exponent of zero, 
it is treated as an exact zero. For fsrc this would 
imply division by zero; in this case the instruc­
tion is aborted, the FEC register is set to four 
and an interrupt occurs. Otherwise the quotient 
is developed to single or 
double precision with two guard bits for correct 
rounding. The quotient is rounded and chopped 
according to the values of the FD and FT bits in 
the FPS register. The result is stored in the AC 
except for: 

• Overflow with interrupt disabled 

• Underflow with interrupt disabled 

For these exceptional cases, an exact zero is 
stored in AC. 
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Interrupts: 

Accuracy: 

Special 
Comment: 

LDCDF 
LDCFD 

Appendix F-Instruction Set 

If FIUV is enabled, trap on" -0" in (fsrc) occurs 
before execution. 

If (fsrc) = 0, interrupt traps on attempt to divide 
byO. 

If overflow or underflow occurs and if the corre­
sponding interrupt is enabled, the trap occurs 
with the faulty result in AC. The fractional parts 
are correctly stored. The exponent part is too 
small by 400. for overflow. It is too large by 400. 
for underflow, except for the special case of 0, 
which is correct. 

Errors due to overflow and underflow are de­
scribed above. If none of these occur, the error in 
the quotient will be bounded by one LSB in 
chopping mode and by Y2 LSB in roul"]ding mode. 

The undefined variable" - 0" can occur only in 
conjunction with overflow and underflow. It will 
be stored in AC, only if the corresponding inter­
rupt is enabled. 

Load and Convert from Double to Floating 
and from Floating to Double 177(AC + 4)FSRC 

Format: 

Operation: 

00 

FSRC 

LDCDF FSRC,AC 

If EXP[(fsrc)] = 0, AC .. - exact O. 

If FD = 1, FT = 0, FIV = 0 and rounding causes 
overflow, AC .. - exact o. 
I n all other cases, AC .. - Cxy[(fsrc)], where Cxy 
specifies conversion from floating mode x to 
floating mode y. 

x = D, y = F if FD = 0 (single) LDCDF 
x = F, Y = D if FD = 1 (double) LDCFD 
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Condition Codes: FC .. - 0 

Description: 

Interrupts: 

Accuracy: 

LDCIF LDCLF 
LDCID LDCLD 

FV .. - 1 if conversion produces overflow, else FV 
.. -0 
FZ .. -1 if AC = 0, else FZ .. - 0 
FN .. - 1 if AC < 0, else FN .. - 0 

If the current mode is floating mode (FD = 0), 
the source is assumed to be a double-precision 
number and is converted to single precision. If 
the floating chop bit (FT) is set, the number is 
chopped, otherwise the number is rounded. 

If the current mode is double mode (FD = 1), the 
source is assumed to be a single-precision num­
ber and is loaded left-justified into AC. The lower 
half of AC is cleared. 

If FIUV is enabled, the trap on " - 0" occurs be­
fore execution. However, the condition codes 
wi 1\ reflect a fetch of " - 0" regardless of the 
FIUV bit. 

Overflow cannot occur for LDCFD. 

A trap occurs if FIV is enabled, and if rounding 
with LDCDF causes overflow. AC .. - overflowed 
result. This result must be + 0 or" - 0." 

Underflow cannot occur. 

LDCFD is an exact instruction. Exr;ept for over­
flow, described above, LDCDF incurs an error 
bounded by one LSB in chopping mode and by 
LSB in rounding mode. 

Load and Convert I nteger or Long Integer 
to Floating or Double-Precision 177(AC)SRC 

'" " 08 01 00 '" [)O 
i 

I , I , AC 

! 
SRC 
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Format: LDCIF SRC,AC 

Operation: AC ... - Cjx[(src)], where Cjx specifies conversion 
from integer mode j to floating mode y. 

j = I if FL = 0, j = L if FL = 1 
x = F if FD = 0, x = D if FD = 1 

Condition Codes: FC ... - 0 

Description: 

Interrupts: 

Accuracy: 

LDEXP 
Load Exponent 

1 ; 12 

I 1 1 I 

FV ... -O 
FZ ... -1 if AC = 0, else FZ .. - 0 
FN ... - 1 if AC < 0, else FN ... - 0 

Conversion is performed on the contents of SRC 
from a 2's complement integer with precision j to 
a floating-point number of precision x. Note that 
j and x are determined by the state of the mode 
bits FL and FD. 

If a 32-bit integer is specified (L mode) and SRC 
has an addressing mode of 0 or immediate ad­
dressing mode is specified, the 16 bits of the 
source register are left-justified, and the remain­
ing 16 bits are loaded with Os before conversion. 

In the case of LDCLF, the fractional part of the 
floating-point representation is chopped or 
rounded to 24 bits according to the state of FT (1 
= chop,O = round). 

None; (SRC) is not floating-point, so trap on 
" - 0" cannot occur. 

LDCIF, LDCID, and LDCLD are exact instruc­
tions. The error incurred by LDCLF is bounded 
by one LSB in chopping mode and by 1f2 LSB in 
rounding mode. 

176(AC + 4)SRC 

08 01 06 0' 00 

1 AC S,RC 
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Format: 

Operation: 

Appendix F-Instruction Set 

LDEXP SRC,AR 

If - 200. < (src) < 2008, EXP[AC] ... - SRC + 200. 
and the rest of AC is unchanged. 

If (src) > 1778 and FIV is enabled, 
EXP[AC] ... - [(src) + 200. ]<7:0> on the FP11-A,­
F and KEF11-AA. See Appendix B-PDP-11 Fami­
ly Differences-for the FP11-C. 

If (src) > 1778 and FIV is disabled, AC ... - exact o. 
If (src) < -1778 and FlU is enabled, 
EXP[AC] ... - [(src) + 200.] <7:0> on the FP11-A,­
F and KEF11-AA. See Appendix B-PDP-11 Fami­
ly Differences-for the FP11-C. 

If (src) < -1778 and FlU is disabled,AC ... - exact 
o. 

Condition Codes: FC ... - 0 
FV .. -1 if (SRC) > 1778, else FV ... - 0 
FZ ... -1 if (AC) = 0, else FZ ... - 0 
FN ... - 1 if (AC) < 0, else FN ... - 0 

Description: Change AC so that its unbiased exponent equals 
(src). That is, convert (src) from 2's complement 
to excess 200. notation and insert it in the EXP 
field of AC. This is a meaningful operation only if 
ABS[(src)] ~ 1778. 

Interrupts: 

Accuracy: 

If (src) > 1778, the result is treated as overflow. If 
(src) < -1778, the result is treated as underflow. 
See Appendix B-PDP-11 Family Differenc­
es-for treatment of abnormal conditions by the 
FP-11C and FP-11B. 

No trap on" - 0" in AC occurs, even if FIUV is 
enabled. 

If (src) > 1778 and FIV is enabled, trap on over­
flow will occur. 

If (src) < -1778 and FlU is enabled, trap on un­
derflow will occur. 

Errors due to overflow and underflow are de­
scribed above. If EXP[AC] = 0 and (src) *- 200, 
AC changes from a floating-point number treat­
ed as zero by all floating arithmetic operations 
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LDF 
LDD 
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to a nonzero number. This is because the inser­
tion of the "hidden" bit in the microcode imple­
mentation of arithmetic instructions is triggered 
by a nonvanishing value of EXP. 

For all other cases, LDEXP implements exactly 
the transformation of a floating-point number 
(2* *K) * f into (2* *(src)) * f where 1f2 s; ABS(f) < 
1. 

Load Floating/Double 172(AC+ 4)FSRC 

1~ 1] 08 01 06 as 00 

I L.... _' ..... ' _'-'----'-_1 I O.~_.l...-0_!,--' ..... I_A ..... C_'"---L---'-_FS..I..R_C 
--"-.---J---J 

Format: 

Operation: 

Condition Codes: 

Description: 

Interrupts: 

Accuracy: 

Special 
Comment: 

LDFPS 

LDF FSRC,AC 

AC .. - (fsrc) 

FC .. !....O 
FV .. -O 
FZ .. -1 if AC = 0, else FZ .. - 0 
FN .. - 1 if AC < 0, else FN .. - 0 

Load single-precision or double-precision num­
ber into AC. 

If FIUV is enabled, trap on " - 0" occurs before 
AC is loaded. However, the condition codes will 
reflect a fetch" - 0" regardless of the FIUV bit. 

Overflow and underflow cannot occur. 

These instructions are exact. 

These instructions permit use of" -0" in a sub­
sequent floating-point instruction if FIUV is not 
enabled and (fsrc) = - O. 

Load FPP Program Status 1701 SRC 

" 
00 

SRC 
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Format: 

Operation: 

Description: 

Special 
Comment: 

MODF 
MODO 

Appendix F-Instruction Set 

LDFPSSRC 

FPS .. - (src) 

Load FPP status register from (src). 

Bits 13, 12, and 4 should not be used for the 
user's own purposes, since these bits are not re­
coverable by the STFPS instruction. Bit 4 may be 
set in Kernel mode if the FPP implements main­
tenance mode. 

Multiply and Separate Integer 
and Fraction Floating/Double 171(AC + 4)FSRC 

Format: 

Description 
and 
Operation: 

08 07 06 05 00 

f5RC 

MODF FSRC,AC 

This instruction generates the product of its two 
floating point operands, separates the product 
into integer and fractional parts, and then stores 
one or both parts as floating-point numbers. 

Let PROD = AC * (fsrc) so that in 
Floating-point: ABS [PROD] = (2* *K) * f 
where 
112 sf < 1 and 
EXP[PROD] = (200 + K) octal 
Fixed point binary: PROD = N + g with 
N = INT[PROD] = the integer part of 
PROD and 
g = PROD - INT[PROD] = the fractional 
part of PROD with 0 s 9 < 1 

Both Nand g have the same sign as PROD. They 
are returned as follows: 

If AC is an even-numbered accumulator (0 
or 2), N is stored in AC + 1 (1 or 3), and 9 is 
stored in AC. 
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If AC is an odd·numbered accumulator, N 
is not stored, and g is stored in AC. 

The two statements above can be combined as 
follows: 

N is returned to ACv1 and g is returned to 
AC, where v means OR 

Five special cases occur, as indicated in the fol· 
lowing formal description with L = 24 for float· 
ing mode and L = 56 for double mode. 

1. If PROD overflows and FIV is enabled, ACv1 
... - N, chopped to L bits, AC ... - exact o. 
Note that EXP[N] is too small by 4008 and that 
" - 0" can get stored in ACv1. 

If FIV is not enabled, ACv1 ... - exact 0, AC ... -
exact 0, and" - 0" wi II never be stored. 
2. If 2""L ~ ABS[PROD] and no overflow, ACv1 
... - N, chopped to L bits, AC ... - exact O. 

The sign and EXP of N are correct, but low· 
order bit information is lost. 
3. If 1 ~ ABS[PROD] < 2""L, ACv1 ... - N, AC ... -
g 

The integer part N is exact. The fractional 
part g is normalized, and chopped or round· 
ed in accordance with FT. Rounding may 
cause a return of ± unity for the fractional 
part. For L = 24, the error in g is bounded by 
one LSB in chopping mode and by % LSB in 
rounding mode. For L = 56, the error in gin· 
creases from the above limits as ABS[N] in· 
creases above 2""L because only 59 bits (64 
bits for KEF11·AA) of PROD are generated. 

If 2""p ~ ABS[N] < 2""(p""1), with P > 2 (7 
for KEF11·AA) the low·order p - 2 (p - 7 for 
KEF11·AA) bits of g may be in error. 

4. If ABS[PROD] < 1 and no underflow, ACv1 
... - exact 0 and AC ... - g. 

There is no error in the integer part. The er· 
ror in the fractional part is bounded by one 
LSB in chopping mode and % LSB in round· 
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ing mode. Rounding may cause a return of 
± unity for the fractional part. 
5. If PROD underflows and FlU is enabled, 
ACv1 .. - exact 0 and AC .. - g. 

Errors are as in case 4, except that EXP[AC] 
will be too large by 400s (if EXP = 0, it is cor­
rect).lnterrupt will occur, and" -0" can be 
stored in AC. 

If FlU is not enabled, ACv1 .. - exact 0 and 
AC .. - exact O. 

For this case the error in the fractional part 
is less than 2**( -128). 

Condition Codes: FC .. - 0 

Interrupts: 

Accuracy: 

Applications: 

FV .. - 1 if PROD overflows, else FV .. - 0 
FZ .. -If AC = 0, else FZ .. - 0 
FN .. -1 if AC < 0, else FN .. - 0 

If FIUV is enabled, trap on " - 0" in FSRC occurs 
before execution. 

Overflow and underflow are discussed above. 

Discussed above. 

1. Binary-to-decimal conversion of a proper 
fraction. The following algorithm, using 
MOD, will generate decimal digits D(1), D(2) ... 
from left to right. 

Initialize: 
X .. - number to 
be converted; 
ABS[X] < 1; 
While X #Jdo 

1 .. -0; 

Begin PROD .. - X * 10; 
1 .. -1 + 1; 
D (I) .. - I NT(PROD); 
X .. - PROD-INT(PROD); 
End; 

This algorithm is exact. It is case 3 in the de­
scription because the number of nonvanish­
ing bits in the fractional part of PROD never 
exceeds L, and hence, neither chopping nor 
rounding can introduce error. 
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2. To reduce the argument of a trigonometric 
function. 

ARG * 2JPI = N + g. The low two bits of N 
identify the quadrant, and g is the argument 
reduced to the first quadrant. The accuracy 
of N + g is limited to L bits because of the 
factor 2/PI. The accuracy of the reduced ar­
gument thus depends on the size of N. 

3. To evaluate the exponential function e* ox, 
obtain x * (log e base 2) = N + g. then e**x 

= 
(2**N) * (e* *(g*ln 2)). 

The reduced argument is g * In2 < 1 and the 
factor 2* *N is an exact power of two, which 
may be scaled in at the end via STEXP, ADD 
N to EXP and LDEXP. The accuracy of N + 
g is limited to L bits because of the factor 
(log e base two). The accuracy of the re­
duced argument thus depends on the size of 
N. 

Multiply Floating/Double 171 (AC)FSRC 

Format: 

Operation: 

12 11 08 07 06 05 00 

o I AC FSAC 

MULF FSRC,AC 

Let PROD = AC * (fsrc). 

If underflow occurs and FlU is not enabled, AC 
.- exact O. 

If overflow occurs and FIV is not enabled, AC.­
exact O. 

For all other cases, AC.- PROD. 
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Condition Codes: FC .. - 0 

Description: 

Interrupts: 

Accuracy: 

Special 
Comment: 

NEGF 
NEGD 

FV .. - 1 if overflow occurs, else FV .. - 0 
FZ .. -1 if AC = 0, else FZ .. - 0 
FN .. - 1 if AC < 0, else FN .. - 0 

If the biased exponent of either operand is zero, 
(AC) .. - exact O. For all other cases, PROD is 
generated to 48 (32 for KEF11-AA) bits for float­
ing mode and 59 (64 for KEF11-AA) bits for dou­
ble mode. The product is rounded or chopped ac­
cording to the value of the FT bit, and is stored 
in AC except for: 

1. Overflow with interrupt disabled 

2. Underflow with interrupt disabled 

For these exceptional cases, an exact zero is 
stored in AC. 

If FIUV is enabled, trap on "- 0" in (fsrc) occurs 
before execution. 

If overflow or underflow occurs and if the corre­
sponding interrupt is enabled, the trap occurs 
with the faulty result in AC. The fractional parts 
are correctly stored. The exponent part is too 
small by 400s for overflow. It is too large by 4008 
for underflow, except for the special case of 
zero, which is correct. 

Errors due to overflow and underflow are de­
scribed above. If neither occurs, the error in­
curred is bounded by one LSB in chopping mode 
and 1J2 LSB in rounding mode. 

The undefined variable" - 0" can occur only in 
conjunction with overflow or underflow. It will be 
stored in AC, only if the corresponding interrupt 
is enabled. 

Negate Floating/Double 1707 FDST 

" 06 0' 00 

FDST 
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Format: NEGF -(fdst) 

Operation: (fdst).- - (fdst) if EXP [(fdst)] *" 0, else (fdst)-4-
exact O. 

Condition Codes: Fe.- 0 
FV.-O 
FZ.- 1 if (fdst) = 0, else FZ.- 0 
FN.- 1 if (fdst) < 0, else FN.- 0 

Description: Negate single-precision or double-precision 
number, store result in same location (fdst). 

Interrupts: If FIUV is enabled, trap on - 0 occurs after exe­
cution. 

Accuracy: 

Special 
Comment: 

SETF 
Set Floating Mode 

'J 

Format: 

Operation: 

Description: 

SETD 

Overflow and underflow cannot occur. 

These instructions are exact. 

If a - 0 is present in memory and the FIUV bit is 
enabled, then the floating-point processor stores 
an exact zero in memory. If a negative number is 
present, then the floating-point processor stores 
the actual negative result in memory. The condi­
tion codes reflect an exact zero (FZ.- 1). 

170001 

00 

SETF 

FD.-O 

Set the floating-point option in single-precision 
mode. 

Set Floating Double Mode 170011 

I; 
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Format: 

Operation: 

Description: 

SETI 
Set Integer Mode 

Format: 

Operation: 

Description: 

SETL 

Appendix F-Instruction Set 

SETD 

FD .. -1 

Set the floating-point option in double-precision 
mode_ 

12 11 

SETI 

FL .. -O 

177002 

00 

Set the floating-paint option for short-integer 
data_ 

Set Long-Integer Mode 177012 

Format: 

Operation: 

SETL 

FL .. -1 

00 

DeSCription: Set the floating-point option for long-integer 
data_ 

STCFO 
STCDF 
Store and Convert from Floating to Double 
and from Double to Floating 

12 11 08 07 06 0':> 

o I AC 
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Format: 

Operation: 
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STCFD AC,FDST 

If AC = 0, (fdst) .. - exact 0. 

If FD = 1, FT = 0, FIV = ° and rounding causes 
overflow, (fdst) .. - exact 0. 

In all other cases, (fdst) .. - Cxy{AC), where Cxy 
specifies conversion from floating mode x to 
floating mode y. 

x = F, Y = D if FD = ° (single) STCFD 
x = D, y = F if FD = 1 (double) STCDF 

Condition Codes: FC .. - ° 

Description: 

Interrupts: 

Accuracy: 

STF 
STD 

FV .. - 1 if conversion produces overflow, 
else FV .. -O 
FZ .. -1 if AC = 0, else FZ .. - ° 
FN .. - 1 if AC < 0, else FN .. - ° 
If the current mode is single-precision, the accu­
mulator is stored left-justified in FDST and the 
lower half is cleared. 

If the current mode is double-precision, the con­
tents of the accumulator are converted to single­
precision, chopped, or rounded, depending on 
the state of FT, and then stored in FDST. 

Trap on - ° will not occur, even if FIUV is en· 
abled, because FSRC is an accumulator. 

Underflow cannot occur. 

Overflow cannot occur for STCFD. 

A trap occurs if FIV is enabled, and if rounding 
with STCDF causes overflow. (fdst) .. - over­
flowed result. This must be + ° or - 0. 

STCFD is an exact instruction. Except for over­
flow, described above, STCDF incurs an error 
bounded by 1 LSB in chopping mode and by % 
LSB in rounding mode. 

Store Floating/Double 174(AC)FDST 

15 12 11 08 07 06 05 00 

o I AC FDST 
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Format: 

Operation: 

Condition Codes: 

Description: 

Interrupts: 

Accuracy: 

Special 
Comment: 

STCFI STCDI 
STCFL STCDL 
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STF AC,FDST 

(fdst).- AC 

FC.- FC 
FV.- FV 
FZ.- FZ 
FN.- FN 

Store single-precision or double-precision num­
ber from AC. 

These instructions do not interrupt if FIUV is en­
abled, because the - 0, if present, is in AC, not 
in memory. 

Overflow and underflow cannot occur. 

These instructions are exact. 

These instructions permit storage of a - ° in 
memory from AC. There are two conditions in 
which - ° can be stored in AC of the floating­
pOint processor. One occurs when underflow or 
overflow is present and the corresponding inter­
rupt is enabled. A second occurs when an LDF, 
LDD, LDCDF, or LDCFD instruction is executed 
and the FIUV bit is disabled. 

Store and Convert from Floating or Double 
to Integer or Long Integer 175(AC + 4)DST 

Format: 

Operation: 

08 ()I 06 0':> 00 

AC DST 

STCFI AC,DST 

(dst).- Cxj[AC] if - JL -1 < Cxj[AC] < J L + 1, 
else (dst).- 0, where Cjx specifies conversion 
from floating mode x to integer mode j. 

j = I if FL = 0, j = L if FL = 1 
x = F if FD = 0, x = D if FD = 1 
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JL is the largest integer 

215 -1 for FL = 0 
232 - 1 for FL = 1 

Condition Codes: C, FC .. - 0 if -JL-1 < Cxj[AC] < JL+ 1, 
else C, FC .. - 1 
V, FV ... -O 
Z, FZ .. -1 if (dst) = 0, else Z, FZ .. - 0 
N, FN .. - 1 if (dst) < 0, else N, FN .. - 0 

Description: Conversion is performed from a floating·point 
representation of the data in the accumulator to 
an integer representation. 

Interrupts: 

Special 
Comment: 

STEXP 
Store Exponent 

If the conversion is to a 32·bit word (L mode) and 
an addressing mode of 0 or immediate address· 
ing mode is specified, only the most significant 
16 bits are stored in the destination register. 

If the operation is out of the integer range select· 
ed by FL, FC is set to 1 and the contents of the 
dst are set to O. 

Numbers to be converted are always chopped 
(rather than rounded) before conversion. This is 
true even when the chop mode bit FT is cleared 
in the FPS register. 

These instructions do not interrupt if FIUV is en· 
abled, because the - 0, if present, is in AC, not 
in memory. 

If FIC is enabled, trap on conversion failure will 
occur. 

These instructions store the integer part of the 
floating·point operand, which may not be the in· 
teger most closely approximating the operand. 
They are exact if the integer part is within the 
range implied by FL 

175(AC)DST 

12 11 08 07 06 O~ 00 

o I AC OST 
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Format: 

Operation: 

Condition Codes: 

Description: 

Interrupts: 

Accuracy: 

STFPS 

Appendix F-Instruction Set 

STEXP AC,DST 

(dst) .. - EXP[AC] - 200. 

C, FC .. -O 
V, FV .. -O 
Z, FZ .. - 1 if (dst) = 0, else Z, FZ .. - 0 
N, FN .. - 1 if (dst) < 0, else N, FN .. - 0 

Convert AC's exponent from excess 200. nota­
tion to 2's complement and store the result in 
dst. 

This instruction will not trap on -0. 

Overflow and underflow cannot occur. 

This instruction is always exact. 

Store Floating-point Processor's Program Status 1702DST 

, ; 

Format: 

Operation: 

Description: 

Special 
Comment: 

STST 

" 

STFPS DST 

(dst) .. - FPS 

DST 

Store floating-point status register in dst. 

00 

Bits 13, 12, and 4 (if maintenance mode is not im­
plemented) are stored as O. All other bits are the 
corresponding bits in the FPS. 

Store Floating-point Processor's Status 1703DST 

',' I 0 

00 

1)-"" 
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Format: 

Operation: 

Description: 

SUBF 
SUBD 

Appendix F-Instruction Set 

STST OST 

(dst) ... - FEC 
(dst + 2) ... - FEA 

Store the FEC and FEA in dst and dst + 2. 

NOTE 
1. If the destination mode specifies a general 
register or immediate addressing, only the 
FEC is saved. 
2. The information in these registers is current 
only if the most recently executed floating­
point instruction caused a floating-point ex­
ception. 

Subtract FloatinglDouble 173(AC)FSRC 

Format: 

Operation: 

12 11 08 07 06 O~ 00 

o I AC FSAC 

SUBF FSRC,AC 

Let OIFF = AC - (fsrc). 

If underflow occurs and FlU is not enabled, AC 
... -exact O. 

If overflow occurs and FIV is not enabled, AC ... -
exact O. 

For all cases, AC ... - 01 FF. 

Condition Codes: FC ... - 0 

Description: 

FV ... - 1 if overflow occurs, else FV ... - 0 
FZ ... -1 if AC = 0, else FZ ... - 0 
FN ... - 1 if AC < 0, else FN ... - 0 

Subtract the contents of fsrc from the contents 
of AC. The subtraction is carried out in single­
precision or double-precision and is rounded or 
chopped according to the values of the FO and 
FT bits in the FPS register. The result is stored in 
AC except for: 
1. Overflow with interrupt disabled. 
2. Underflow with interrupt disabled. 
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Interrupts: 

Accuracy: 

Special 
Comment: 

TSTF 
TSTD 

Appendix F-Instruction Set 

For these exceptional cases, an exact zero is 
stored in AG. 

If FIUV is enabled, trap on - 0 in fsrc occurs be­
fore execution. 

If overflow or underflow occurs and if the corre­
sponding interrupt is enabled, the trap occurs 
with the faulty result in AG. The fractional parts 
are correctly stored. The exponent part is too 
small by 400a for overflow. It is too large by 4008 
for underflow, except for the special case of 
zero, which is correct. 

Errors due to overflow and underflow are de­
scribed above. If neither occurs, then for like­
signed operands with an exponent difference of 
zero or one, the answer returned is exact, if a 
loss of significance of one or more bits can oc­
cur. Note that these are the only cases for which 
loss of significance of more than one bit can oc­
cur. For all other cases, the result is inexact with 
error bounds of: 
1. 1 LSB in truncated mode with either single­
precision or double-precision 

2. From Y2 LSB to % LSB in rounding mode 
depending on floating-point processor. See 
Appendix B-PDP-11 Family Differenc­
es-for details. 

The undefined variable - 0 can occur only in 
conjunction with overflow or underflow. It will be 
stored in AG only if the corresponding interrupt 
is enabled. 

Test Floating/Double 1705 FDST 

06 05 00 

FDST 
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Format: TSTF FDST 

Operation: (fdst) 

Condition Codes: Fe ... - 0 
FV ... -O 
FZ ... -1 if (fdst) = 0, else FZ ... - 0 
FN ... - 1 if (fdst) < 0, else FN ... - 0 

Description: Set the FP11 condition codes according to the 
contents of fdst. 

Interrupts: If FIUV is set, trap on - 0 occurs after execution. 

Overflow and underflow cannot occur. 

Accuracy: These instructions are exact. 
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SECTION C: CHARACTER AND DECIMAL STRING 
INSTRUCTIONS (CIS) 

Operands for these instructions are identified by descriptors. The 
descriptors are located as follows: 

• Register form instructions (mnemonic does not end in "I"). 
Descriptors are located in general registers. 

• In-line form instructions (mnemonic ends in "I"). Pointers to 
descriptors follow the instruction. 

When the description of an instruction describes the result as "unpre­
dictable," it means that the effect of the instruction is indeterminate 
and nonrepeatable. 

ADDN 

ADDP 

Operands: 

ADDNI 

ADDPI 

Operands: 

Operation: 

Condition 
Codes: 

Description: 

ADd Decimal Numeric 

ADd Decimal Packed 

RO,R1: Source 1 Descriptor 
R2,R3: Source 2 Descriptor 
R4,R5: Destination Descriptor 

ADd Decimal Numeric (In line) 

ADd Decimal Packed (In line) 

addr + 2: pOinter to Source 1 Descriptor 
addr + 4: pOinter to Source 2 Descriptor 
addr + 6: pOinter to Destination Descriptor 

(dst) <- (src 1) + (src 2) 
(RO),(R1 ),(R2),(R3) <- 0 (ADDN, ADDP only) 

N: Set if (dst) < 0 
Z: Set if (dst) = 0 

0760508 

0760708 

0761508 

0761708 

V: Set if dst cannot contain all significant digits of the 
result 
C: cleared 

Source string 1 is added to source string 2 and the 
result is stored in the destination string. When the 
instruction is completed, the source descriptor 
registers (RO-R3) are cleared (ADDN, ADDP only). 
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ASHN 

ASHP 

Operands: 

ASHNI 

ASHPI 

Operands: 

Operations: 

Condition 
Codes: 

Description: 

Appendix F-Instruction Set 

Notes: 
1. The operation of these instructions is unaffected 

by any overlap of the source strings provided that 
each source string is a valid representation of the 
specified data type. 

2. Source strings may overlap the destination string 
only if all corresponding digits of the strings are in 
coincident bytes in memory. 

Arithmetic SHift Numeric 

Arithmetic SHift Packed 

RO,R1: Source Descriptor 
R2,R3: Destination Descriptor 
R4:Shift Descriptor: 
R4 <7:0>: Shift Count 
R4 <11 :8>: Rounding Digit 
R4 <15:12>: 0 

0760568 

0760768 

Arithmetic SHift Numeric (In- 0761568 

line) 

Arithmetic SHift Packed (In- 0761768 

line) 

addr + 2: pointer to Source Descriptor 
addr + 4: pointer to Destination Descriptor 
addr + 6: Shift Descriptor 
addr + 6 <7:0>: Shift Count 
addr + 6 <11 :8>: Rounding Digit 
addr + 6 <15:12>: 0 

(dst) +- (src) x (10 ** shift count) 
(RO),(R1 ),(R4) +- 0 (ASHN, ASHP only) 

N: Set if (dst) < 0 
Z: Set if (dst) = 0 
V: Set if dst cannot contain all significant digits of the 
result 
C: Cleared 

The decimal number specified by the source 
descriptor is arithmetically shifted and stored in the 
area specified by the destination descriptor. The 
shifted result is aligned with the least significant digit 
position in the destination string. The shift count is a 
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2's complement byte whose value ranges from -12810 
to +12710' If the shift count is positive, a shift in the 
direction of least to most significant digits is 
performed. A negative shift count performs a shift 
from most to least significant digit. Thus, the shift 
count is the power of ten by which the course is 
multiplied; negative powers of ten effectively divide. 
Zero digits are supplied for vacated digit positions. A 
zero shift count will move the source to the 
destination. The condition codes reflect the value 
stored in the destination string, and whether all 
significant digits were stored. 

A negative shift count invokes a rounding operation. 
The result is constructed by shifting the source the 
specified number of digit positions. The rounding digit 
is then added to the most significant digit which was 
shifted out. If this sum is less than 1010 the shifted 
result is stored in the destination string. If the sum is 
1010 or greater, the magnitude of the shifted result is 
increased by 1 and then stored in the destination 
string. If no rounding is desired, the rounding digit 
should be zero. 

The shift count and rounding digit are represented in 
a single word referred to as the shift descriptor. Bits 
<15:12> of this word must be zero. 

Notes: 

1. If bits <15:12> of the shift descriptor word are not 
zero, the effect of the instruction is unpredictable. 

2. If bits <11 :8> of the shift descriptor are not a valid 
decimal digit, the results of the instruction are 
unpredictable. 

3. Any overlap of the source and destination strings 
will produce unpredictable results. 

The source descriptor registers (RO, R1) and the 
shift word register (R4) are cleared when the instruc­
tion is completed (ASHN, ASHP only). 
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CMPC 

Operands: 

CMPCI 

Operands: 

Operation: 

Condition 
Codes: 

Description: 

Appendix F-Instruction Set 

CoMPare Character 

RO,R1: Source 1 Descriptor 
R2,R3: Source 2 Descriptor 
R4: Fill Character 
R4<7:0>: Fill Character 
R4<15:8>: 0 

CoMPare Character (In-line) 

addr + 2: pointer to Source 1 Descriptor 
addr + 4: pointer to Source 2 Descriptor 

Source string 1 is compared to 
Source string 2 (src1 - src2). 

0760448 

0761448 

The condition codes are based on the arithmetic 
comparison of the most significant pair of unequal 
src1 and src2 characters (src1.byte-src2.byte). 
N: Set if result < 0; cleared otherwise 
Z: Set if result = 0; cleared otherwise 
V: Set if there was arithmetic overflow, that is, 
src1.byte <7> and src2.byte <7> were different, and 
src2.byte <7> was the same as bit <7> of src1.byte -
src2.byte; cleared otherwise 
C: cleared if there was a carry from the most 
significant bit of the result; set otherwise 

Each character of src1 is compared with the 
corresponding character of src2 by examining the 
character strings from most significant to least 
significant characters. If the character strings are of 
unequal length, the shorter character string is 
conceptually extended to the length of the longer 
character string with fill characters beyond its least 
significant character. The instruction terminates when 
the first corresponding unequal characters are found 
or when both character strings are exhausted. The 
condition codes reflect the last comparison, permitting 
the unsigned branch instructions to test the result. 

CMPC only: The instruction terminates with substring 
descriptors in RO,R1 and R2,R3 which represent the 
portion of each source character string beginning with 
the most significant corresponding unequal 
characters. RO,R1 contain a descriptor for the 
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CMPN 

CMPP 

Operands: 

CMPNI 

CMPPI 

Appendix F-Instruction Set 

unequal position of the original src1 string; R2,R3 
contain a descriptor for the unequal position of the 
original src2 string. A vacant character-string 
descriptor indicates that the entire source character 
string was equal to the corresponding position of the 
other source character string, including extension by 
the fill character; its address is one greater than that 
of the least significant character of the character 
string. 

Notes: 

1. The operation of this instruction is unaffected by 
any overlap of the source character strings. 

2. If the src1 character string is vacant, the fill charac­
ter will be compared with src2. If the src2 character 
string is vacant, the fill character will be compared 
with src1. If both character strings are vacant, the 
condition codes will indicate equality. 

3. CMPC. If an initial source character-string 
descriptor is vacant, the resulting substring 
descriptor is the same as the original character­
string descriptor. 

4. A test for success is BEQ; a test for failure is BNE. 

5. When the instruction terminates, the condition 
codes will be set as if a CMPB instruction operated 
on the most significant unequal characters. If both 
strings are initially vacant or are identical, the con­
dition codes will be set as if the last characters to 
be compared were identical. This results in equality 
with N cleared, Z set, V cleared, and C cleared. 

6. Both CMPC and CMPCI update the condition 
codes. CMPC returns substring descriptors. 

CoMPare Numeric 

CoMPare Packed 

RO,R1: Source 1 Descriptor 
R2,R3: Source 2 Descriptor 

CoMPare Numeric (In-line) 

CoMPare Packed (In-line) 
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Operands: 

Operation: 

Condition 
Codes: 

Description: 

CVTLN 

CVTLP 

Operands: 

CVTLNI 

CVTLPI 

Operands: 

Appendix F-Instruction Set 

addr + 2: pointer to Source 1 Descriptor 
addr + 4: pointer to Source 2 Descriptor 

Source string 1 is compared to 
Source string 2 (src1 - src2) 
(RO),(R1),(R2),(R3) t- 0 (CMPN, CMPP only) 

N: Set if src1 < src2; cleared otherwise 
Z: Set if src1 = src2; cleared otherwise 
V: Cleared 
C: Cleared 

Src1 is arithmetically compared with src2. The 
condition codes reflect the comparison. The signed 
branch instruction can be used to test the result. 

When the instruction is completed, the source 
descriptor registers (RO-R3) are cleared (CMPN, 
CMPP only). 

Note: The operation of these instructions is 
unaffected by any overlap of the source strings, 
provided that each source string is a valid 
representation of the specified data type. 

ConVerT Long to decimal 0760578 
Numeric 

ConVerT Long to decimal 0760778 
Packed 

RO, R1: Destination Descriptor 
R2, R3: Source Long Integer 
R2<15>: Sign 
R2<14:0>: High-Order 
R3<15:0>: Low-Order 

ConVerT Long to decimal 0761578 
Number (In-line) 

ConVerT Long to decimal 0761778 
Packed (In-line) 

addr + 2 : pointer to Destination Descriptor 
addr + 4 : pointer to Source Long Integer 
pointer <15:0>: Low-Order 
pointer +2<15>: Sign 
pointer +2<14:0>: High-Order 
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Operation: 

Condition 
Codes: 

Description: 

CVTNL 

CVTPL 

Operands: 

CVTNLI 

CVTPLI 

Operands: 

Appendix F-Instruction Set 

Decimal string ~ long integer 
(R2),(R3) <- 0 (CVTLN, CVTLP only) 

N: Set if dst < 0; cleared otherwise 
Z: Set if dst = 0; cleared otherwise 
V: Set if dst cannot contain all significant digits of the 
result; cleared otherwise 
C: Cleared 

The source long integer is converted to a decimal 
string. The condition codes reflect the result stored in 
the destination decimal string and whether all 
significant digits were stored. When the instruction is 
completed, the source long integer registers (R2, R3) 
are cleared (CVTLN, CVTLP only). 

Notes: 

1. CVTLN and CVTLP use a long integer with the sign 
and high-order portion in R2, and the low-order 
portion in R3. 

2. CVTLNI and CVTLPI use a long integer with the 
sign and high-order portion at the pointer address 
+2, and the low-order portion at the pointer 
address. 

ConVerT decimal Numeric to 
Long 

ConVerT decimal Packed to 
Long 

RO,R1: Source Descriptor 
R2,R3: Destination Long Integer 
R2<15>: Sign 
R2<14:0>: High-Order 
R2<13:0>: Low-Order 

0760538 

0760738 

ConVerT decimal Numeric to 0761538 

Long (In-line) 

ConVerT decimal Packed to 0761738 

Long (In-line) 

addr + 2 : pointer to Source Descriptor 
addr + 4 : pointer to Destination Long Integer 
pointer<15:0>: Low-Order 
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Operation: 

Condition 
Codes: 

Description: 

Appendix F-Instruction Set 

pointer + 2<15>: Sign 
pointer +2<14:0>: High-Order 

Long integer <-- decimal string 
(RO),(R1) +- 0 (CVTNL, CVTPL only) 

The condition codes are based on the long integer 
destination and on the sign of the source decimal 
string. 

N: Set if long integer < 0; cleared otherwise 
Z: Set if long integer = 0; cleared otherwise 
V: Set if long integer dst cannot correctly represent 
the 2's complement form of the result; cleared 
otherwise 
C: Set if src < 0 and long.integer =1= 0; cleared 
otherwise 

The source decimal string is converted to a long 
integer. The condition codes reflect the result of the 
operation, and whether significant digits were not 
converted. 

When the instruction is completed, the source 
descriptor registers (RO, R1) are cleared (CVTNL, 
CVTPL only). 

Notes: 

1. CVTNL and CVTPL use a long integer with the sign 
and high-order portion in R2 and the low-order 
portion in R3. 

2. CVTNLI and CVTNPI use a long integer with the 
sign and high-order portion at the pointer address 
+2 and the low-order portion at the pointer 
address. 

3. If the V bit is set, the contents of the long integer 
designation are the least Significant 32 bits of the 
result. 

4. A source whose value is +231 can be represented 
as a 32-bit binary integer. However, since the des­
tination is a 2's complement long integer, the 
resulting condition codes will be N set, Z cleared, V 
set, and C cleared. 
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CVTNP 

CVTPN 

Operands: 

CVTNPI 

CVTPNI 

Operands: 

Operation: 

Condition 
Codes: 

Description: 

DfVP 

Operands: 

Appendix F-Instruction Set 

ConVerT Numeric to Packed 

ConVerT Packed to Numeric 

RO,R1: Source Descriptor 
R2,R3: Destination Descriptor 

ConVerT Numeric to Packed 
(In-line) 

ConVerT Packed to Numeric 
(In-line) 

addr + 2: pointer to Source Descriptor 
addr + 4: pointer to Destination Descriptor 

0760558 

0760548 

0761558 

0761548 

Packed string <- numeric string (CVTNP, CVTNPI) 
Numeric string <- packed string (CVTPN, CVTPNI) 
(RO),(R1) <- 0 (CVTNP, CVTPN only) 

N: Set if dst < 0; cleared otherwise 
Z: Set if dst = 0; cleared otherwise 
V: Set if dst cannot contain all significant digits of the 
result; cleared otherwise 
C: Cleared 

These instructions convert between numeric and 
packed decimal strings. The source decimal string is 
converted and moved to the destination string. The 
condition codes reflect the result of the operation and 
whether all significant digits were stored. 

When the instruction is completed, the source 
descriptor registers (RO, R1) are cleared (CVTNP, 
CVTPN only). 

Notes: 

1. The results of the instruction are unpredictable if 
the source and destination strings overlap. 

2. These instructions use both a numeric and a 
packed decimal-string descriptor. 

DIVide Packed 

RO,R1: Source 1 Descriptor 
R2,R3: Source 2 Descriptor 
R4,R5: Destination Descriptor 
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DIVPI 

Operands: 

Operation: 

Condition 
Codes: 

Description: 

LOCC 

Operands: 

Appendix F-Instruction Set 

DIVide Packed (In-line) 

addr + 2: pointer to Source 1 Descriptor 
addr + 4: pOinter to Source 2 Descriptor 
addr + 6: pointer to Destination Descriptor 

(dst) +- (src2/src1) 
(RO).(R 1 ).(R2).(R3) +- 0 (DIVP only) 

N: Set if dst < 0; cleared otherwise 
Z: Set if dst = 0; cleared otherwise 

0761758 

V: Set if dst cannot contain all significant digits of the 
result or if src1 = 0; cleared otherwise 
C: Set if src1 = 0; cleared otherwise 

Src2 is divided by src1. and the quotient (fraction 
truncated) is stored in the destination string. The 
condition codes reflect the value stored in the 
destination string and whether all significant digits 
were stored. 

When the instruction is completed. the source 
descriptor registers (RO-R3) are cleared (DIVP only). 

Notes: 

1. The operation of these instructions is unaffected 
by any overlap of the source strings provided that 
each source string is a valid representation of the 
specified data type. 

2. The results of the instruction are unpredictable if 
the source and destination strings overlap. 

3. Division by zero will set the V and C bits. The 
destination string and the Nand Z condition code 
bits will be unpredictable. 

4. No numeric string divide instruction is provided. 

LOCate Character 

RO. R1: Source Descriptor 
R4: Search Character 
R4<7:0>: Character 
R4<15:8>: 0 
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LOCCI 

Operands: 

Operation: 

Condition 
Codes: 
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LOCate Character (In-line) 

addr + 2: pointer to Source Descriptor 
addr + 4: Search Character 
addr + 4<7:0>: Character 
addr + 4<15:8>: 0 
RO,R1: returned Character String Descriptor 

Search source character string for a specified 
character. 

076140s 

The condition codes are based on the final contents 
of RO. 
N: Set if RO <15> set; cleared otherwise 
Z: Set if RO = 0; cleared otherwise 
V: Cleared 
C: Cleared 

Description: The source character string is searched from most 
significant to least significant character until the first 
occurrence of the search character. A character-string 
descriptor is returned in RO-R1 which represents the 
portion of the source character string beginning with 
the located character. If the source character string 
contains only characters not equal to the search 
character, the instructions return a vacant character­
string descriptor with an address one greater than 
that of the least significant character of the source 
character string. The condition codes reflect the 
resulting value in RO. 

L2DR 

Operands: 

Notes: 

1. If the initial source character-string descriptor is 
vacant, the instruction terminates with the condi­
tion codes indicating no match was found. The 
original source character-string descriptor is 
returned in RO,R1. 

2. A test for success is BNE; a test for failure is BEQ. 

3. The condition codes will be set as if this instruction 
were followed by TST RO. 

Load 2 DescriptoRs 

(Rr): address of pointer to Alpha Descriptor 
(Rr) + 2: address of pointer to Beta Descriptor 
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Operation: (RO,R1) <- Alpha Descriptor 
(R2,R3) <- Beta Descriptor 

Condition Unaffected 
Codes: 

Description: This instruction augments the character and decimal­
string instructions by efficiently loading string 
descriptors into the general registers. 

L3DR 

Operands: 

Operation: 

Condition 
Codes: 

The descriptor "Alpha" is loaded into RO,R1; a 
second descriptor "Beta" is loaded into R2-R3. The 
address of the descriptors is determined by the 
addressing mode @(Rr)+ where r is the low-order 
three bits of the opcode word. The address of the 
descriptor "Alpha" is derived by applying this 
addressing mode once; the address of the descriptor 
"Beta"" is derived by applying this addressing mode 
a second time. The addressing mode autoincrements 
the indicated register by two. The addressing mode 
computation is not affected by the descriptors which 
are loaded into the general registers. The words that 
contain the addresses of the descriptors are in 
consecutive words in memory; the descriptions 
themselves may be anywhere in memory. The 
condition codes are not affected. 

When the instruction is completed, the "Alpha" 
descriptor is in RO,R1 and the "Beta" descriptor is in 
R2,R3. 

Load 3 DescriptoRs 07606rs 

(Rr): address of pointer to Alpha Descriptor 
(Rr) + 2: address of pOinter to Beta Descriptor 
(Rr) + 4: address of pointer to Gamma Descriptor 

(RO,R1) <- Alpha Descriptor 
(R2,R3) <- Beta Descriptor 
(R4,R5) <- Gamma Descriptor 

Unaffected 
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Description: Same as L2DR, except the address of the descriptor 
"Gamma" is derived by applying addressing mode 
@(Rr)+ a third time, and the Gamma Descriptor is 
loaded into R4,R5. 

MATC 

Operands: 

MATCI 

Operands: 

Operation: 

Condition 
Codes: 

MATch Character 

RO,R1: Source Descriptor 
R2,R3: Object Descriptor 

MATch Character (In-line) 

addr + 2: pointer to Source Descriptor 
addr + 4: pointer to Object Descriptor 
RO,R1: result of substring descriptor 

0760458 

0761458 

Search source character string for object character 
string. 

The condition codes are based on the final contents 
of RO. 
N: Set if RO <15> set; cleared otherwise 
Z: Set if RO = 0; cleared otherwise 
V: Cleared 
C: Cleared 

Description: The source character string is searched from most 
significant to least significant character for the first 
occurrence of the entire object character string. A 
Character-string descriptor is returned in RO-R1 which 
represents the portion of the original source character 
string from the most significant character which 
completely matches the object character string to the 
end of the source character string. If the object 
character string did not completely match any portion 
of the source character string, the character 
descriptor returned in RO-R1 is vacant with an 
address one greater than the least significant 
character in the source string. The condition codes 
reflect the resulting value in RO. If the Z bit is cleared, 
the entire object was successfully matched with the 
source character string; if the Z bit is set, the match 
failed. 
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MOVC 

MOVRC 

Operands: 

MOVCI 

MOVRCI 

Operands: 

Appendix F-Instruction Set 

Notes: 

1. The operation of this instruction is unaffected by 
any overlap of the source and object character 
strings. 

2. A vacant object character string matches any 
nonvacant source character string. A vacant 
source character string will not match any object 
character string. If the initial source character 
string descriptor is vacant, the instruction termi­
nates with the condition codes indicating no match 
was found. The original source character string 
descriptor is returned in RO,R1. 

3. If the length of the object character string is greater 
than that of the source character string, no match 
is found; RO,R1 and the condition codes will be 
updated. 

4. A test for success is SNE; a test for failure is SEQ. 

5. The condition codes will be set as if this instruction 
were followed by TST RO. 

MOVe Character 

MOVe Reverse-justified 
Character 

RO,R1: Source Descriptor 
R2,R3: Destination Descriptor 
R4: Fill Character 
R4<7:0>: Character 
R4(15:0>: ° 

MOVe Character (In-line) 

MOVe Reverse-justified 
Character (In-line) 

addr + 2: pointer to Source Descriptor 
addr + 4: pointer to Destination Descriptor 
addr + 6: Fill character 
addr + 6<7:0>: Character 
addr + 6<15:8>: ° 
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Operation: 

Condition 
Codes: 

Description: 

Appendix F-Instruction Set 

(dst) +- (src)(MOVC, MOVCI) 
(dst) +- reverse-justified (src)(MOVRC,MOVRCI) 
(RO) +- max (0, source length-dest length) 
(MOVC,MOVRC only) 
(R1),(R2),(R3) +- 0 (MOVC, MOVRC only) 

The condition codes are based on the arithmetic 
comparison of the initial character string lengths 
(result = src.len-dst.len). 

N: Set if result < 0; cleared otherwise 
Z: Set if result = 0; cleared otherwise 
V: Set if there was arithmetic overflow, that is, src.len 
<15> and des. len <15> were different, and dstlen 
<15> was the same bit <15> of (src.len-dstlen); 
cleared otherwise 
C: Cleared if there was a carry from the most 
significant bit of the result; set otherwise 

The character string specified by the source 
descriptor is moved into the area specified by the 
destination descriptor. 

MOVC, MOVCI: The string is aligned by most 
significant character. 
MOVCR, MOVCRI: The string is aligned by least 
significant character. 

The condition codes reflect an arithmetic comparison 
of the original source and destination lengths. If the 
source string is shorter than the destination string, 
the fill character is used to complete the most 
significant part of the destination string. This is 
indicated by the C bit set. If the source string is 
longer than the destination string, the most significant 
characters of the source string are not moved. This is 
indicated by the Z and C bits cleared. If the source 
and destination strings are of equal length, all 
characters are moved with neither truncation nor 
filling. This is indicated by the Z bit set. The unsigned 
branch instructions may test the result of the 
instruction. 

When the instruction is completed, RO contains the 
number of unmoved source string characters, and R1 
through R3 are cleared (MOVC, MOVRC only). 
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MOVTC 

Operands: 

MOVTCI 

Operands: 

Operation: 

Appendix F-Instruction Set 

Notes: 

1. The operation of this instruction is unaffected by 
any overlap of the source and destination strings. 
The result is equivalent to having read the entire 
source string before storing characters in the 
destination. 

2. If the source string is vacant, the fill character will 
be propagated through the destination string. If the 
destination string is vacant, no characters will be 
moved. Condition codes will be updated. MOVC, 
MOVRC will update the general registers. 

3. MOVC, MOVRC. When the instruction terminates, 
RO is zero only if Z or C are set. 

4. The condition codes will be set as if this instruction 
were preceded by CMP src.len, dstlen. 

MOVe Translated Character 

RO,R1: Source Descriptor 
R2,R3: Destination Descriptor 
R4: Fill Character 
R4(7:0>: Character 
R4<15:8>: 0 

0760328 

R5: pointer to 256-byte table of translation characters 

MOVe Translated Character 
(In-line) 

addr + 2: pointer to Source Descriptor 
addr + 4: pointer to Destination Descriptor 
addr + 6: Fill Character 
addr + 6<7:0>: Character 
addr + 6<15:8>: 0 

0761328 

addr + 8: pOinter to 256-byte table of translation 
characters 

(dst) <- translated (src) 
(RO) <- max (0, source length-dest length) (MOVTC 

only) 
(R1), (R2), (R3) <- 0 (MOVTC only) 
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Condition 
Codes: 

Appendix F-lnstructlOn Set 

The condition codes are based on the arithmetic 
comparison of the initial character string lengths 
(result = src.len-dst.len). 
N: Set if result < 0; cleared otherwise 
Z: Set if result = 0; cleared otherwise 
V: Set if there was arithmetic overflow, that is, src.len 
<15> and dst.len <15> were different, and dst.len 
<15> was the same as bit <15> of (src.len-dstlen); 
cleared otherwise 
C: Cleared if there was a carry from the most 
significant bit of the result; set otherwise 

Description: The character string specified by the source 
descriptor is translated and moved into the area 
specified by the destination descriptor. It is aligned by 
the most significant character. Translation is 
accomplished by using each source character as an 
8-bit positive integer index into a 256-byte table, the 
address of which is an operand of the instruction. The 
byte at the indexed location in the table is stored in 
the destination string. The condition codes reflect an 
arithmetic comparison of the original source and 
destination. 

If the source string is shorter than the destination 
string, the untranslated fill character is used to 
complete the least significant part of the destination 
string. This is indicated by the C bit set. If the source 
string is longer than the destination string, the least 
significant characters of the source string are not 
moved. This is indicated by the Z and C bits cleared. 
If the source and destination strings are of equal 
length, all characters are translated and moved with 
neither truncation nor filling. This is indicated by the Z 
bit set. The unsigned branch instructions may test the 
result of the instruction. 

When the instruction is completed, RO contains the 
number of unmoved source string characters, and R1 
through R3 are cleared. 

Notes: 

1. The operation of this instruction is unaffected by 
any overlap of the source and destination strings. 
The result is equivalent to having read the entire 
source string before storing characters in the 
destination. 
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MULP 

Operands: 

MULPI 

Operands: 

Operation: 

Condition 
Codes: 

Description: 

Appendix F-Instruction Set 

2. If the destination string overlaps the translation 
table in any way, the results of the instruction will 
be unpredictable. 

3. If the source string is vacant, the untranslated fill 
character will be propagated through the destina­
tion string. If the destination string is vacant, no 
characters will be moved. Condition codes will be 
updated. MOVTC will update the general registers. 

4. MOVTC. When the instruction terminates, RO is 
zero only if Z or C are set. 

5. The condition codes will be set as if this instruction 
were preceded by CMP src.len, dst.len. 

6. The effect of the instruction is unpredictable if the 
entire 256-byte translation table is not readable 
memory. 

MULtiply Packed 

RO,R1: Source 1 Descriptor 
R2,R3: Source 2 Descriptor 
R4,R5: Destination Descriptor 

MUltiply Packed (In-line) 

addr + 2: pointer to Source 1 Descriptor 
addr + 4: pointer to Source 2 Descriptor 
addr + 6: pointer to Destination Descriptor 

(dst) <---(src1) x (src2) 
(RO),(R1 ),(R3) <--- 0 (MULP only) 

N: Set if (dst) < 0 
Z: Set if (dst) = 0 

0760748 

0761748 

V: Set if dst cannot contain all significant digits of the 
result 
C: Cleared 

Src1 and src2 are multiplied, and the result is stored 
in the destination string. The condition codes reflect 
the value stored in the destination string and whether 
all significant digits were stored. 

When the instruction is completed, the source 
descriptor registers (RO,R3) are cleared (MULP only). 
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SCANC 

Operands: 

SCANCI 

Operands: 

Operation: 

Condition: 
Codes: 

Appendix F-Instruction Set 

Notes: 

1. The operation of MULP, MULPI is unaffected by 
any overlap of the source strings provided that 
each source string is a valid representation of the 
specified data type. 

2. The results are unpredictable if the source and 
destination strings overlap. 

3. No numeric string multiply instruction is provided. 

SCAN Character 

RO,R1: Source Descriptor 
R4,R5: Character Set Descriptor 

SCAN Character (In-line) 

addr + 2: pOinter to Source Descriptor 
addr + 4: pointer to Character Set Descriptor 
RO,R1: result substring descriptor 

0760428 

0761428 

Search source character string for a member of the 
character set. 

The condition codes are based on the final contents 
of RO. 
N: Set if RO <15> set; cleared otherwise 
Z: Set if RO = 0; cleared otherwise 
V: Cleared 
C: Cleared 

Description: The source character string is searched from most 
significant to least significant character until the first 
occurrence of a character which is a member of the 
character set. A character-string descriptor is 
returned in RO,R1 which represents the portion of the 
source character string beginning with the located 
member of the character set. If the source character 
string contains only characters which are not in the 
character set, the instructions return a vacant 
character-string descriptor with an address one 
greater than that of the least significant character of 
the source character string. The condition codes 
reflect the resulting value in RO. 
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SKPC 

Operands: 

SKPCI 

Operands: 

Operation: 

Condition 
Codes: 

Appendix F-Instruction Set 

When the instruction is completed, RO,R1 contain a 
character-string descriptor which represents the 
substring of the source character string beginning 
with the most significant character which is a member 
of the character set. 

Notes: 

1. If the initial source character-string descriptor is 
vacant, the instruction terminates with the condi­
tion codes indicating that no characters in the set 
were found. The original source character-string 
descriptor is returned in RO-R1. 

2. The source character string and character set table 
may overlap in any way. 

3. A test for success is BNE; a test for failure is BEQ. 

4. The condition codes will be set as if this instruction 
were followed by TST RO. 

5. The effect of the instruction in unpredictable if the 
entire 256-byte character set table is not in reada­
ble memory. 

SKiP Character 

RO-R1: Source Descriptor 
R4: Search Character 
R4<7:0>: Character 
R4<15:8>: 0 

SKiP Character (In-line) 

addr + 2: pointer to Source Descriptor 
addr + 4: Search Character 
addr + 4<7:0>: Character 
addr + 4<15:7>: 0 
RO,R1: result substring character descriptor 

0760418 

0761418 

Search the source character string until a character 
other than the search character is found. 

The condition codes are based on the final contents 
of RO. 
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N: Set if RO <15> set; cleared otherwise 
Z: Set if RO = 0; cleared otherwise 
V: Cleared 
C: Cleared 

Description: The source character string is searched from most 
significant to least significant character until the first 
occurrence of a character which is not the search 
character. A character-string descriptor is returned in 
RO,R1 which represents the portion of the source 
character string beginning the most significant 
character which was not equal to the search 
character. If the source character string contains only 
characters equal to the search character, the 
instruction returns a vacant character-string 
descriptor with an address one greater than that of 
the least significant character of the source character 
string. The condition codes reflect the resulting value 
in RO. 

SPANC 

Operands: 

SPANCI 

Operands: 

When the instruction is completed, RO,R1 contain a 
character-string descriptor which represents the 
substring of the source character string beginning 
with the most significant character which was not 
equal to the search character. 

Notes: 

1. If the initial source character-string descriptor is 
vacant, the instruction terminates with the condi­
tion codes indicating the character string only con­
tained search characters. The original source char­
acter string descriptor is returned in RO,R1. 

2. The condition codes will be set as if this instruction 
were followed by TST RO. 

SPAN Character 

RO,R1: Source Descriptor 
R4,R5: Character Set Descriptor 

0760428 

SPAN Character (In-line) 0761438 

addr + 2: pointer to Source Descriptor 
addr + 4: pOinter to Destination Descriptor 
RO,R1: result character substring descriptor 
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Operation: 

Condition 
Codes: 

Appendix F-Instruction Set 

Search same character string for a character which is 
not a member of the character set. 

Search source character string for a character which 
is not a member of the character set. 

The condition codes are based on the final contents 
of RO. 
N: Set if RO<15> set; cleared otherwise 
Z: Set if RO = 0; cleared otherwise 
V: Cleared 
C: Cleared 

Description: The source character string is searched from most 
significant to least significant character until the first 
occurrence of a character which is not a member of 
the character set. A character-string descriptor is 
returned in RO,R1 which represents the portion of the 
source character string beginning with the character 
which is not a member of the character set. If the 
source character string contains only characters 
which are in the character set, the instruction returns 
a vacant character-string descriptor with an address 
one greater than that of the least significant character 
of the source character string. The condition codes 
reflect the resulting value in RO. 

When the instruction is completed, RO,R1 contain a 
character-string descriptor which represents the 
substring of the source character string beginning 
with the most significant character which is not a 
member of the character set. 

Notes: 

1. If the initial source character string descriptor is 
vacant, the instruction terminates with the condi­
tion codes indicating that only characters in the set 
were found. The original source character string 
descriptor is returned in RO,R1. 

2. The source character string and character set table 
may overlap in any way. 

3. The condition codes will be set as if this instruction 
were followed by TST RO. 

4. The effect of the instruction is unpredictable if the 
entire 256-byte character set table is not in reada­
ble memory. 
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SUBN 

SUBP 

Operands: 

SUBNI 

SUBPI 

Operands: 

Operation: 

Condition 
Codes: 

Description: 

Appendix F-Instruction Set 

SUBtract Numeric decimal 

SUBtract Packed decimal 

RO,R1: Source 1 Descriptor 
R2,R3: Source 2 Descriptor 
R4,R5: Destination Descriptor 

SUBtract Numeric decimal (In­
line) 

SUBtract Packed decimal (In­
line) 

addr + 2: pointer to Source 1 Descriptor 
addr + 4: pointer to Source 2 Descriptor 
addr + 6: pOinter to Destination Descriptor 

(dst) ;- (src2) - (src1) 
(RO),(R1),(R2),(R3) <- 0 (SUBN, SUBP only) 

N: Set if dst < 0; cleared otherwise 
Z: Set if dst = 0; cleared otherwise 

0760518 

0760718 

0761518 

0761718 

V: Set if dst cannot contain ali significant digits of the 
result; cleared otherwise 
C: Cleared 

Src1 is subtracted from src2, and the result is stored 
in the destination string. The condition codes reflect 
the value stored in the destination string and whether 
ali significant digits were stored. 

When the instruction is completed, the source 
descriptor registers (RO-R3) are cleared (SUBP, 
SUPM only). 

Notes: 

1. The operation of these instructions is unaffected 
by any overlap of the source strings provided that 
each source string is a valid representation of the 
specified data type. 

2. Source strings may overlap the destination string 
only if ali corresponding digits of the strings are in 
coincident bytes in memory. 
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APPENDIX G 

PDP·11 FAMILY DIFFERENCES TABLE 

The table that follows illustrates the issues involved in software mi­
gration between different members of the PDP-11 family. Each mem­
ber of the family has some slight differences in the way instructions 
are executed. Any program developed using PDP-11 operating sys­
tems with higher level languages will migrate with very little difficulty. 
However, some applications written in assembly language may have 
to be modified slightly. 

Since the instruction set for all F-11 based processors is identical, the 
23/24 column refers to the PDP-11/23 PLUS, the PDP-11/24, the LSI-111 
23, the MICRO/PDP-11, and the F-11 chip itself. 

The LSI-11 column includes the LSI-11/2. 

The T-11 column also refers to the FALCON SBC-11/21. 

The VAX column refers to the PDP-11 Compatibility Mode available on 
V AX-11 processors. 
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U) 
00 
o 

ITEM 

1. OPR %R, (R) +; OPR %R, - (R) using 
the same register as both source and 
destination: contents of R are incre-
mented (decremented) by 2 before being 
used as the source operand 
OPR %R, (R) +; OPR %R, - (R) using the 
same register as both register and des-
tination: initial contents of R are used as 
the source operand. 

2. OPR %R, @ (R) +; OPR %R,@- (R) 
using the same register as both source 
and destination: contents of R are incre-
mented (decremented) by 2 before being 
used as the source operand. 
OPR %R, @ (R) +; OPR %R, @ - (R) 
using the same register as both source 
and destination: initial contents of Rare 
used as the source operand. 

3. OPR PC, X (R); OPR PC, @ X (R); OPR 
PC, @ A; OPR PC, A: location A will con-
tain the I?C of OPR +4. 
OPR PC, X (R); OPR PC,@X (R), OPR 
PC, A; OPR PC, @ A: location A will con-
tain the PC of OPR +2. 

4. JMP (R) + or JSR reg, (R) +: contents 
of R are incremented by 2, then used as 
the new PC address. 
JMP (R) + or JSR reg, (R) +: initial con-
tents of R are used as the new PC. 
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ITEM 23/24 44 04 34 LSI11 05/10 

5. JMP OfoR or JSR reg, %R traps to 10 X X X X X 
(illegal instruction). 
JMP %R or JSR reg, %R traps to 4 (illegal X 
instruction) . 

6. SWAB does not change V. 
SWAB clears V. X X X X X X 

7. Register addresses (177700-177717) X 
are valid program addresses when used 
by CPU. 

Register addresses (177700-177717) X X X 
time out when used as a program 
address by the CPU. Can be addressed 
under console operation. 

Register addresses (177700-177717) X X 
time out when used as an address by 
CPU or console. 

8. Basic instructions noted in PDP-11 X X X X X X 
processor handbook. 
SOB, MARK, RH, SXT instructions· X X X X 

ASH, ASHC, DIV, MUL, XOR X X X X 
Floating Point instructions in base 
machine. 
MFPT Instruction. X X 

The external option KE11-A provides X 
MUL, DIV, SHIFT operation in the same 
data format. 

-- _ .. - ---- ------ -~ -- -~ 

• RTT Instruction is available in 11/04 but is different than other implementatIons 

1 Register addresses (177700-177717) are handled as regular memory addresses in the 110 page. 
2 All but MARK. 
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N 

ITEM 

The KE11-E (Expansion Instruction Set) 
provides the instructions MUL. DIV. ASH. 
and ASHC. These new instructions are 
11/45 compatible. 
The KE11-F (Floating Instruction Set) 
adds unique stack ordered oriented point 
instructions: FADD. FSUB. FMUL. FDIV. 
The KEV-11 adds EIS/FIS instructions 
MFP. MTP instructions 
SPL Instruction 
CSM Instruction 

9. Power fail during RESET instruction is 
not recognized until after the instruction 
is finished (70 milliseconds). RESET 
instruction consists of 70 millisecond 
pause with INIT occurring during first 
20 milliseconds. 
Power fail immediately ends the RESET 
instruction and traps if an INIT is in 
progress. A minimum INIT of 1 micro-
second occurs if instruction aborted. 
PDP11-04/34/44 are similar with 'no 
minimum INIT time. 
Power fail acts the same as 11/45 
(22 milliseconds with about 300 nano-
seconds minimum). Power fail during 
RESET fetch is fatal with no power 
down sequence. 

23/24 44 04 

X X 
X 
X 

X X 

34 LSI11 05/10 15/20 35/40 45 

X 

X 

X 
X X 

X 

X X 

X X 

X 

70 60 J-11 

X X X 
X X 

X 

X 

X 

T-11 VAX 

:t. :g 
~ 
~ 
G) 

I ;g 
!J 
-< 

~ 
:3 
~ 
!;l 
~ 
(ti 
::J 

~ 
(J) 

i;;i 
~ 



ITEM 23/24 44 04 34 

RESET instruction consists of 10 micro- X 
seconds of INIT followed by a 90 micro-
second pause Reset Instruction con-
sists of a minimum 8 4 microseconds 
followed by a minimum 100 nanosecond 
pause. Power fail not recognized until 
the instruction completes. 

10 No RTT instruction 
If RTT sets the "T" bit, the "T" bit trap X X X X 
occurs after the instruction following RTT. 

11 If RTI sets "T" bit, "T" bit trap IS 
acknowledged after Instruction following 

U) 

gg RTI 
If RTI sets "T" bit, "T" bit trap IS X X X X 
acknowledged immediately following RTI. 

12 If an Interrupt occurs dUring an X X X X 
instruction that has the "T" bit set, the 
"T" bit trap is acknowledged before the 
interrupt 
If an Interrupt occurs during an Instruc-
tion and the "T" bit is set, the interrupt is 
acknowledged before "T" bit trap. 

13. "T" bit trap will sequence out of WAIT X X X X 
instruction 
"T" bit trap Will not sequence out of WAIT 
instruction. Waits until an interrupt 

-_.- - . __ .. _- -

1 I nterrupts not vIsible to VAX compatibility mode 
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ITEM 23/24 

14. Explicit reference (direct access) to 
PS can load "T" bit. Console can also 
load "T" bit. 
Only implicit references (RTI, RTT, traps X 
and interrupts) can load "T" bit. Console 
cannot load "T" bit. 

15. Odd address/non-existent references 
using the SP cause a HALT. This is a 
case of double bus error with the second 
error occurring in the trap servicing the 
first error. Odd address trap not imple-
mented in LSI-ll, 11/23 or 11/24. 
Odd address/non-existent references X 
using the stack pointer cause a fatal trap. 
On bus error in trap service, new stack 
created at 0/2. 

16. The first instruction in an interrupt X 
routine will not be executed if another 
interrupt occurs at a higher priority level 
than assumed by the first interrupt. 
The first interrupt in an interrupt service 
is guaranteed to be executed. 

17. Single general purpose register set X 
implemented. 
Dual general purpose register set 
implemented. 

-

1 Odd address/non-exIstent references uSIng SP do not trap. 
2 Odd address aborts to native mode 
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ITEM 23/24 44 04 34 LSI11 

18. PSW address, 177776, not imple- X 
mented; must use instructions MTPS 
(move to PS) and MFPS (move from PS). 
PSW address implemented, MIPS and X X 
MFPS not implemented. 
PSW address and MIPS and MFPS X X 
implemented. 

19. Only one interrupt level (BR4) exists. X 
Four interrupt levels exist. X X X X 

20. Stack overflow not implemented. X 
Some sort of stack overflow implemented. X X X X 

~ 
U1 

21. Odd address trap not implemented. X X 
Odd address trap implemented. X X X 

22. FMUL and FDIV instructions implicity X 
use R6 (one push and pop); hence R6 
must be set up correctly. 
FMUL and FDIV instructions do not 
implicitly use R6. 

23. Due to their execution time, EIS X 
instructions can abor! because of a 
device interrupt. 
EIS instructions do not abort because of X X X 
a device interrupt. 

24. Due to their execution time, FIS X 
instructions can abort because of a 
device interrupt. 

~- ----

3 Can reference PSW only from native mode. 
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ITEM 23/24 44 04 34 LSI11 

34. Opcodes 75040 thru 75777 trap to X X X X 
10 as reserved instructions. 
If KEV-11 options is present, opcodes X 
75040 thru 75577 can be used as 
escapes to user microcode. If no user 
microcode exists, a trap to 10 occurs. 

35. Opcodes 170000 thru 177777 trap to X 
10 as reserved instructions. 
Opcodes 170000 thru 177777 are X X X 
implemented as floating point instructions. 
Opcodes 170000 thru 177777 can be X 
used as escapes to user microcode. If 
no user microcode exists, a trap to 10 
occurs. 

m Opcode 076600 used for maintenance. 

36. CLR and SXT do just a DATO X 
sequence for the last bus cycle. 
CLR and SXT do DATIP-DATO sequence X X X X 
for the last bus cycle. 

37. MEM MGT maintenance mode MMRO X X 
bit 8 is implemented. 
MEM MGT maintenance mode MMRO bit X 
8 is not implemented. 

38. PS<15:12>, non-kernel mode, non- X X 
kernel stack pointer and MTPx and 
MFPx instructions exist even when MEM 
MGT is not configured. 

1 Traps to native mode. 

1 Unpredictable. 
2 CLR and SXT do DATI-DATO. 
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PS<15:12>, non-kernel mode, non-
kernel stack' painter, and MTPx and 
MFPx instructions exist only when MEM 
MGT is configured, 

39, Current mode PS bits <15:14> set 
to 01 or 10 will cause a MEM MGT trap 
upon any memory reference. 
Current mode PS bits <15:14> set to 10 
will be treated as kernel mode (00) and 
not cause a MEM MGT trap. 
Current mode PS bits <15:14> set to 10 
will cause a MEM MGT trap upon any 
memory reference. 

40. MTPS in user mode will cause MEM 
MGT trap if PS address 177776 not 
mapped. If mapped, PS <7:5> and 
<3:0> affected. 
MTPS in non-user mode will not cause 
MEM MGT trap and will only affect 
PS <3:0> regardless of whether PS 
address 177776 is mapped. 

41. MFPS in user mode will cause MEM 
MGT if PS address 177776 not mapped. 
If mapped, PS <7:0> are accessed. 
MTPS in user mode will not trap regard-
less of whether PS address 177776 is 
mapped. 

-

1 Unpredictable 
2 CLR and SXT do DATI-DATO 

23/24 44 

X 

X 

X 

X 

X 

04 34 LSI11 05/10 15/20 35/40 45 70 

X 

X X 

X X 

X 

X 

60 J-11 T-11 VAX 

NA 

X 

NA 

X NA 

X NA 

~ 

~ 
(I) 
:::. 
~ 
G) 

I 

~ ...... 

~ 
:3 
~ 
~ 
~ 
Cil :::. 
~ 
VI 

£iii 
0-
iii 



Co) 
co 
co 

ITEM 23/24 44 04 34 

25. Due to their execution time, FP11 X 
instructions can abort because of a 
device interrupe 
FP11 instructions do not abort because X 
of a device interrupt. 

26. EIS instructions do a DATIP and 
DATO bus sequence when fetching 
source operand. 
EIS instructions do a DATI bus sequence X X 
when fetching source operand. 

27. MOV instruction does just a DATO X X 
bus sequence for the last memory cycle. 
MOV instruction does a DATIP and DATO X 
bus sequence for the last memory cycle. 

28. If PC contains non-existent memory X X X 
and a bus error occurs, PC will have 
been incremented. 
If PC contains non-existent memory 
address and a bus error occurs, PC will 
be unchanged. 

29. If register contains non-existent X 
memory address in mode 2 and a bus 
error occurs, register will be incremented. 
Same as above but register is unchanged. X X 

'Integral floating pOint assumed on 11/23 and 11/24; FP11E assumed for 11/60. 
1 Implementation dependent. 

X 

X 

X 

X 

X 

2 MOV instruction does a DATI and a DATO bus sequence for last memory cycle. 
3 Does not support bus errors. 
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30. If register contains an odd value in 
mode 2 and a,bus error occurs, register 
will be incremented. 
If register contains an odd Value in mode 
2 and a bus error occurs, register will be 
unchanged. 

31. Condition codes restored to original 
values after FIS interrupt abort (EIS 
doesn't abort on 35/40). 

Condition codes that are restored after 
EIS/FIS interrupt abort are indeterminate. 

32. Opcodes 075040 through 075377 
unconditionally trap to 10 as reserved 
opcodes. 
If KEV -11 option is present, opcodes 
75040 through 07533 perform a memory 
read using the register specified by the 
low order 3 bits as a painter. If the 
register contents are a non-existent 
address, a trap to 4 occurs. If the 
register contents are an existent address, 
a trap to 10 occurs. 

33. Opcodes 210 thru 217 trap to 10 as 
reserved instructions. 
Opcodes 210 thru 217 are used as a 
maintenance instruction. 

3 Does not support bus errors. 
4 Unpredictable 
1 Traps to native mode 
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42. Programs cannot execute out of 
internal processor registers. 
Programs can execute out of internal X X X 
processor registers. 

43. A HALT instruction in user or super- X 
visor mode will trap thru location 4. 
A HALT instruction in user or supervisor X X 
mode will trap thru location 10 

44. PDR bit <0> implemented. 
PDR bit <0> not implemented. X X X 

45. PDR bit <7> (any access) 
implemented. 
PDR bit <7> (any access) not X X X 
implemented. 

46. Full PAR <15:0> implemented. X X 
Only PAR <11:0> implemented. X 

47. MMRO<12>-trap-memory 
management-implemented. 
MMRO<12> not implemented. X X X 

48. MMR3<2:0>-D space enable- X 
implemented. 
MMR3<2:0> not implemented. X X 

49. MMR3<5:4>-IOMAP, 22-bit X X 
mapping enabled-implemented. 
MMR3<5:4> not implemented. X 

1 HALT pushes PC & PSW to stack, loads PS with 340 and PC with < powerup address> + 40 
2 Traps to native mode. 
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50. MMR3<3>-CSM enable- X 
implemented. 
MMR3<3> not implemented. X X 

51. MMR2 tracks instruction fetches and 
interrupt vectors. 
MMR2 tracks only instruction fetches. X X X 

52. MFPx %6, MTPx when PS<13:12> = X X X 
10 gives unpredictable results. 
MTPx %6, MTPx %6 when PS<13:12> = 
10 uses user stack pointer. 

1 HALT pushes PC & PSW to stack, loads PS with 340 and PC with < powerup address> + 40. 
2 Traps to native mode. 
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APPENDIX H 
SOFTWARE DISTRIBUTION MEDIA 

There are three basic requirements for running a given software 
product on a system: 

1. Compatibility-The software code must work with the CPU, 
storage devices, and interfaces. 

2. Media-The software code must be on a removable storage 
medium that the target machine can accept. 

3. License-The cost of DIGITAL software generally represents 
the right to run that code on a single system and, in addition, 
may include support. 

COMPATIBILITY 
The following operating systems support MICRO/PDP-11: 

• RT-11 Version 5 
• RSX-11 M Version 4.2 
• RSX-11 M-PLUS Version 2.2 

• RSTS/E Version 8 
• CTS-300 Version 8 
• DSM-11 Version 7 
• V7M-11 (UNIXjTM) 

In general, software products that run with these operating systems 
are also compatible with MICRO/PDP-11. 

MEDIA 
There are currently two removable media used for software distribu­
tion to the MICRO/PDP-11: the RX50 diskette and the RL02 cartridge 
disk. Software distribution of operating systems is: 

RT-11 RX50, RL02 
RSX-11 M RL02 
RSX-11 M-PLUS RL02 
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Appendix H-Software Distribution Media 

RSTS/E 
CTS-300 
DSM-11 
V7M-11 
M icroPower /Pascal 

RL02 
RX50, RL02 
RL02 
RX50, RL02 
RX50, RL02 

In general, languages, network software, and other software products 
are not distributed on RX50 diskettes. 

To develop an application using software not distributed on RX50 
diskettes, your development system will need an RL02 disk drive 
(RLV22-AP with controller for a MICRO/PDP-11). The development 
system can build the application on RX50 diskettes for transfer to a 
target MICRO/PDP-11 without an RL02. 

LICENSE 
A license is required for each processor using a DIGITAL software 
product. 
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APPENDIX I 
ODT 

ODT commands allow you to access memory and registers, run diag­
nostics, and monitor the system. 

Table 1-1 Console COT Commands· 

Command Symbol Description 

Slash Prints the contents of a specified 
location 

Carriage return <CR> Closes an open location 

Line feed <LF> Closes an open location and 
then opens the next contiguous 
location 

Internal register desig- $ or R Opens a specific processor reg-
nator ister 

Processor status S Opens the PS, must follow a "$" 
word designator or "R" command 

Go G Starts program execution 

Proceed P Resumes execution of a pro-
gram 

Binary dump Control-Shift-S Manufacturing use only 

• On the F-11-based MICRO/pDP-11, all addresses in ODT must be 
18-bit addresses between 0 and 7777768. 
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Octal Octal 
Code Char Code Char 

000 NUL 040 SP 
001 SOH 041 ! 
002 STX 042 " 
003 ETX 043 # 
004 EOT 044 $ 
005 ENQ 054 0/0 
006 ACK 046 & 
007 BEL 047 , 

010 BS 050 ( 
011 HT 051 ) 
012 LF 052 . 
013 VT 053 + 
014 FF 054 , 

015 CR 055 -
016 SO 056 
017 SI 057 I 
020 DLE 060 0 
021 DC1 061 1 
022 DC2 062 2 
023 DC3 063 3 
024 DC4 064 4 
025 NAK 065 5 
026 SYN 066 6 
027 ETB 067 7 
030 CAN 070 8 
031 EM 071 9 
032 SUB 072 
033 ESC 073 , 
034 FS 074 < 
035 GS 075 = 

036 RS 076 > 
037 US 077 ? 

APPENDIX J 
SEVEN-BIT ASCII CODE 

Octal Octal 
Code Char Code Char 

100 @ 140 , 
101 A 141 a 
102 B 142 b 
103 C 143 c 
104 D 144 d 
105 E 145 e 
106 F 146 f 
107 G 147 9 
110 H 150 h 
111 1 151 i 
112 J 152 j 
113 K 153 k 
114 L 154 1 
115 M 155 m 
116 N 156 n 
117 0 157 0 

120 P 160 P 
121 Q 161 q 
122 R 162 r 
123 S 163 s 
124 T 164 t 
125 U 165 u 
126 V 166 v 
127 W 167 w 
130 X 170 x 
131 Y 171 Y 
132 Z 172 z 
133 [ 173 { 
134 \ 174 I 
135 ] or T 175 } 
136 1\ 176 -
137 -or+- 177 DEL 
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APPENDIX K 
FOR MORE INFORMATION. 

This handbook is intended to provide the reader with an overview of 
the MICRO/PDP-11 family and related products. Many readers, how­
ever, require information that is either more detailed or wider in scope. 
For this reason, DIGITAL publishes a complete spectrum of docu­
mentation, with subjects ranging from networking concepts to detailed 
circuit descriptions. 

The following tables contain the titles and associated DIGITAL part 
numbers of documents that apply to the basic MICRO/PDP-11. 
Appendix C contains the titles and part numbers of documents that 
apply to the MICRO/PDP-11 options. 

Unless otherwise specified, the documents in these lists can be 
ordered from DIGITAL's Accessories and Supplies Group, P.O. Box 
CS2008, Nashua, NH 03061. Rush orders can be placed by telephone 
to DIGITAL's toll-free hotline: (800) 258-1710. 

Table K-1 Documents of General Interest 

Document Name 

Introduction to Local Area Networks 
Computer Engineering: A DEC View of 
Hardware Systems Design 

Technical Aspects of Data Communication 

* These items are available from: 

Digital Press 
12A Esquire Road 
Billerica, MA 01862 
Telephone: (800) 343-8321 
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Part Number 

EB-22714-18 
EY -BX007 -DP* 

EY-BX006-DP* 



Appendix K-For More Information . .. 

Table K-2 Hardware and Software Handbooks 

Document Name 

PDP-11 Architecture Handbook 
PDP-11 Microcomputer Interfaces Handbook 
PDP-11 Microcomputers and Memories 
Handbook 
PDP-11 Software Handbook 
PDP-11 Processor Handbook 
Terminals and Communications Handbook 
Peripherals Handbook 
Maintenance Aids Handbook 
Spares Kit Handbook 
Cables Handbook 
Documentation Kit Handbook 

Part Number 

EB-23657-18 
EB-23144-18 

EB-18451-20 

EB-08687 -20 

EB-19402-20 

EB-20750-20 

EB-20443-20 

EB-20174-75 

EB-24015-75 

EB-19187-75 

EB-19769-75 

Table K-3 MICROjPDP-11 Hardware Manuals 

Document Name 

MICRO/PDP-11 System Owner's Manual 
MICRO/PDP-11 System Technical Manual 
MICRO/PDP-11 Site Preparation and Verification 
Guide 

MICRO/PDP-11 Unpacking and Installation 
Guide 

MICRO/PDP-11 Pocket Service Guide 
MICRO/PDP-l1 Illustrated Parts Breakdown 
MICRO/PDP-11 Option Manual 
RQDX1 Controller Module User's Guide 
KDF11-BA CPU Module User's Guide 
KDF11-B Field Maintenance Print Set 
MSV11-P User's Guide 
MSV11-P Field Maintenance Print Set 

Catalogs and System Software Descriptions 

DECdirect Catalog 

DECdirect System Builder Catalog 

Documentation Products Directory 
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Part Number 

EK-OLCP5-0M 

EK-OLCP5-TM 
EK-OLCP5-SP 

EK-OLCP5-IN 

EK-OLCP5-PS 

EK-OLCP5-IP 

EK-OLCP5-0D 

EK-RQDX1-UG 

EK-KDFEB-UG 

MP-01236 

EK-MSVOP-UG 

MP-02139 
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PDP-II Systems and Options Catalog 

DSM-ll Technical Summary 

RSTSjE Technical Summary 

RSX-ll M Technical Summary 

RT-l1 Technical Summary 

PDP-II Software Source Book 

These items are available from your local DIGITAL sales 
representative. 

401 





AAV11-C (analog output module, 
143-147 

ACO-AC5 (floating point accumula­
tors), 101, 120. See a/so 
Floating point 

Accessories and supplies, 91-94 
Accessories and Supplies Group: 

address of, 399 
Active page field, 125 
Active page register (APR), 125, 126. 

See a/so Register(s) 
Address: 

destination or source, 111, 116, 
120 

page address assignments, 243 
page address register, 125 
relocation of, 125 
word, 100 
See a/so Address space (virtual 

and physical) 
Addressing, 101, 253 

direct, 100 
indirect (or deferred), 100-101 
PDP-11/20, 17 

Addressing mode, 116, 120. See 
a/so Modes 

Address space (virtual and physical), 
25,125-127 

displacement of, 125 
LSI-11 Bus, 128 
memory capacity of, 100, 124-125 
multiple virtual, 125-127 
relocation of, 125 

ADE, see Software 
ADV11-C (analog input module), 

148-152 
Advanced Video Option, see Video 

terminals 
Alphanumeric video terminals, see 

Video terminals 
Alternate sign codes, 107. See a/so 

Decimal strings 
Analog input/output modules, 

143-155. See a/so Module(s) 
ANSI standards, see Languages 
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INDEX 

Application-oriented programs, 6, 
60-61, 99. See a/so Software 

APR (active page register), 125, 126. 
See a/so Register(s) 

Architecture: 
defined, 89 
MICRO/PDP-11, 7, 99-129 
PDP-11 series, 7,13-14,16, 

17-19,21,25,99-129 
See a/so Addressing; Instructions; 

Memory and memory man­
agement; Network(s) and Net­
work Architecture, Digital 
(DNA); Register(s) 

Arithmetic: 
floating-point, 33, 101 
integer, 17 
See a/so Floating pOint; Integers 

Arithmetic instructions, 111. See 
a/so Instructions 

ASCII characters, see Character(s) 
Asynchronous interfaces, see 

Interface(s) 
Asynchronous links, see Links 
Autoincrement and autodecrement 

modes (modes 2 and 4), 
116-117, 120 

deferred (modes 3 and 5), 117 
See a/so Modes 

AXV11-C (analog input/output mod­
ule,152-155 

BA23A-AF, -AR (packaging options), 
34 

Backplane slots, 24, 27, 33, 38 
availability of, 133 
and backplane wiring, 278-282 
and interface mounting, 39, 40 
single and multiple systems, con-

figuration rules for, 279-282 
BASIC, -11, -PLUS, -PLUS-2, 5, 53, 

56-57, 58, 60, 61. See a/so 
Languages 

Batch job, 53 
Bell Laboratories, 5, 55 
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and Bell System 212A and 103J, 
compatibility with, 93 

BISYNC (IBM protocol), 39, 77. See 
a/so Protocol(s) 

Bit: 
hidden, 103 
least significant (LSB), 103 
most significant (MSB), 103 
sign, 103, 104 

Bit-map module, extended, 87 
Bit-oriented protocol, see Protocol(s) 
Block (of characters), 77. See a/so 

Character(s) 
Block-mode DMA, see DMA (Direct 

Memory Access) 
Board-level processors, 99 
B001 Series (country kits), 32-33. 

See a/so Power Supply 
British government: and CORAL-66, 

58. See a/so Languages 
Buffers, 122 
Bus and bus network, 70,127-129. 

See a/so LSI-11 Bus (Obus); 
Network(s) and Network 
Architecture, Digital, (DNA) 

Bus cycles, data transfer, 251-259 
and bus cycle protocols, 252-253 
DATBI, DATBO, 251-252, 264-266 
DATI, DATIO(B), DATO(B), 

251-259 
halt in, 273 
initialization in, 273 
See a/so LSI-11 Bus (Obus); 

Protocol( s) 
Bus master, bus slave, 128-129, 

248. See a/so LSI-11 Bus 
Bus pin identifiers (table), 283-293 
Bus processor modules (KDF11 A, 

-B), 8 
Byte, 100 
Byte instructions, 116, 117. See a/so 

Instructions 
Byte integers, 103. See a/so Integers 

C (language), 5, 56, 58. See a/so 
Languages 

Cabinets, 94 
Cables, 97 
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Carrier Sense, Multiple Access with 
Collision Detection 
(CSMA/CD), 71 

Catalogs, 91, 400-401 
CCITT (International Consultative 

Committee on Telegraphy and 
Telephony): 

interface standards (V.24, V.28, 
V.35), 39, 76, 77-78 

network standard (X.25), 6, 89 
CCL (Concise Command Language), 

53. See a/so Languages 
CDC: emulation of Communications 

Protocol of, 6, 88 
Centralized control, 68-69. See a/so 

Network(s) and Network 
Architecture, Digital (DNA) 

Character(s): 
ASCII, 49, 84,104,105,108,397 
block of, 77 
character data of PDP-11 /20, 17 
character set and descriptor, 

105-106 
character string and descriptor, 

104 
8-bit, 104 
least significant (LSC), 105 
most significant (MSC), 105 

Character and decimal string instruc­
tions, see Instructions 

Character and decimal string per­
formance, see CPU perform­
ance options 

Character-oriented protocol, see 
Protocol(s) 

Character sets (for printing termi­
nals), 44, 49 

CIS (Commercial Instruction Set), 34, 
58, 121 

and CIS microcode option, 34, 58, 
59 

CMOS memory modules, 34-35, 
222. See a/so Memory and 
memory management 

COBOL, COBOL-81, 6, 34, 54, 56, 
58, 59, 107. See a/so 
Languages 

Codes, 125 



Index 

alternate sign, preferred sign, 
type, 107 

ASCII, see Character(s) 
condition, 115 
op, 108, 121 
ROM-based, 25 
See a/so Decimal strings 

Color: VT125 generation of, 44 
Commercial Instruction Set, see CIS 
Communication (between equip-

ment), see 
Compatibility/communication 

Communications interfaces, see 
I nterface( s) 

Communications networks, see Net­
work(s) and Network Architec­
ture, Digital (DNA) 

Compatibility/communication, 7, 39, 
393 

character -by-character, 86 
among DIGITAL systems, 82-87, 

89 
language, see languages 
with other vendors' equipment, 

see Network(s) and Network 
Architecture, Digital (DNA) 

with PDP-11 programs and data, 
15, 83 

among personal computers, 84-87 
software, see Software 
task-to-task, 84, 89 

Concise Command language (CCl), 
53. See a/so languages 

Condition codes, 115. See a/so 
Codes 

Configurations, see System 
configurations 

Connections, see Compatibil­
ity/communication; Network(s) 
and Network Architecture, 
Digital (DNA) 

Control, centralized vs. distributed, 
68-69, 70. See a/so Net­
work(s) and Network Architec­
ture, Digital (DNA) 

Controller modules 
RD/RX (RQDX1), 24, 25, 26, 35, 

238-239 

RlV22-AP,35 
RXV21-EP,35 

Control panel, see System control 
panel 

Control/Status Register (CSR), 122, 
243. See a/so Register(s) 

CORAl-66, 58. See a/so languages 
Correspondent (lA 12), 49. See a/so 

Printing terminals 
Cost, comparative: 

interface, 38 
of MICRO/PDP-11 family, 2, 9, 11, 

12,19,21,99 
of PDP-11 family, 15, 19 
storage (tape vs. disk), 36 

Country kits, 32-33. See a/so Power 
supply 

CPU/CPU module, 24, 25, 29, 33, 
34,39, 76, 127 

in comparing computer systems, 
23 

memory management, 128 
and priority, 27, 52, 53, 128-129, 

134 
See a/so Module(s) 

CPU performance options, 33-34 
character and decimal string, 34, 

60 
floating point, 33, 59 

CSMA/CD (Carrier Sense, Multiple 
Access with Collision Detec­
tion), 71 

CSR (Control/Status Register), 122 
floating, 243 

CTS-300, see Operating systems 

Data conversion instructions, 111. 

405 

See a/so Instructions 
Data links, see Links 
Data representations, 103-108 
Data space, 125, 127 
Data transfer bus cycles, see Bus 

cycles, data transfer 
DATATRIEVE, 6, 61. See a/so 

Software 
DATBI, DATBO, see Bus cycles, 

data transfer 
Datex-P (Germany), 89 



Index 

OAT, DATIO(B), DATO(B), see Bus 
cycles, data transfer 

DCL (Digital Command Language), 
52, 53. See also Languages 

DDCMP protocol, see Protocol(s) 
DECdirect Catalog, 91, 400 
Decform, 54, 59 
DECgraph (software package), 61 
Decimal strings: 

COBOLjCOBOL-81 and, 6, 107 
and decimal conversions, 107 
decimal string descriptor, 107 
numeric, overpunch, packed, sep-

arate, zoned, 107-108 
DECmail (electronic mail software), 

61 
DECmailer program, 7 
DECmate II, 15, 84, 86, 87. See also 

Personal computers 
DECnet, 12,66, 74, 82, 83-84 

DECnet-11 M, -11 M-PLUS, -11 S, 
74,84,85 

DECnetjE, 84, 85 
DECnet-RT, 84, 85 
DECnet-VAX, 85 
higher-level network functions of, 

84 
MICROjPDP-11 compatibility with, 

1,6,39 
PSI operation with, 89 
See also Network(s) and Network 

Architecture, Digital (DNA) 
DECsystem-10, -20, 83 

MICROjPDP-11 interface with, 39 
DECtype-300 (word processing 

software package), 61 
DECUS (Digital Equipment Corpora­

tion Users' SOCiety), 60 
DECwordjDP (word processing 

software package), 61 
DECwriter III (LA120), 44, 49. See 

also Printing terminals 
Deferred modes, see Modes 
DELNI Ethernet Concentrator, 74. 

See also Ethernet 
DEQNA, DEUNA Ethernet interfaces, 

39-40,66,71,73,74. See 
also Ethernet 

Destination address, 111, 116, 120 
Destination descriptors, 121 
Destination operands, 108, 120, 121 
Device addressing, 253. See also 

Addressing 
Device priority, see Priority 
DF02, DF03 modems, 93. See also 

Modems 
DIBOL (Digital's Business-Oriented 

Language), 5, 54, 59. See also 
Languages 

DIBS (distributor's accounting pack­
age),61 

Digit: 
least significant (LSD), 107, 108 
most significant (MSD), 108 

Digital Command Language (DCL), 
52, 53. See also Languages 

Digital EqUipment Corporation: his­
tory of 12-15 

Digital Network Architecture (DNA), 
see Network(s) and Network 
Architecture, Digital (DNA) 

Digital'S Business-Oriented Lan­
guage (DIBOL), 5, 54, 59. See 
also Languages 

Direct Memory Access, see DMA 
Disk controller, see Disks, rigid, and 

disk drives 
Diskettes, 2, 23, 55 

RX02,35 
RX50, 23, 24,26,29,32,35, 91, 

132,393,394 
RX50-AA,35 
RXV21-EP, 35 

DISKS, rigid, and disk drives, 35-36, 
124 

RD50, 238 
RL01jRL02, 35, 91, 94, 133,393, 

394 
RL02-AK,36 
RLV12, 223-237 
RLV22-AK, 133 
RLV22-AP, 36, 394 

Disks, Winchester, 1, 2, 23 
controller module for, 24, 35 
operating system with, 53 

406 
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RD51 (fixed disk), 23, 24, 26, 29, 
32, 34, 35, 53, 132 

RD51-A (fixed disk), 35 
Displacement (of address), 125. See 

a/so Address space 
Distributed control, 69, 70. See a/so 

Network(s) and Network 
Architecture, Digital (DNA) 

DLV11 series, 156-167 
DLV11-EP, -JP, 38, 76, 156, 161 
See a/so Interface(s) 

(asynchronous) 
DMA (Direct Memory Access), 27, 

40, 128, 129, 259 
block-mode, 25, 34, 129, 263-264 
control transfers, 182 
DMA guidelines, 267 
DMA protocol, 259-263 
DMA request and grant, 124 
I/O and, 124 
PDP-11 family, 17, 18 
See a/so Memory and memory 

management 
DMP11-AC/DMR11-AC, 39. See a/so 

PDP-11; VAX-11 
DMS-300 (data management utility), 

54 
DMV11 series, see Interface(s) 

(synchronous) 
DNA, see Network and Network 

Architecture, Digital 
Documentation Products Directory, 

93 
Documents of General Interest, 399 
Double precision (floating point) for­

mat, 103. See a/so Floating 
point 

Down-line loading, 84 
DPV11 series, 171-175 

DPV11-DP, 39, 80, 89, 171 
See a/so Interface(s) 

(synchronous) 
DRV11 series, see Interface(s) 

(parallel) 
DSM (Digital Standard MUMPS), 

DSM-11, see Operating 
systems 

DUV11 series, 193-197 

407 

DUV11-DP, 39, 80, 193 
See a/so Interface(s) 

(synchronous) 
DX-11 M, DX/RSTS (file transfer), 86 
DZV11, -CP, see Multiplexers 

EIA (Electrical Industries 
Association): 

interface standards (RS-232C, 
-422, -423), 38-39, 76, 77, 78, 
97 

port, 93 
See a/so Interface(s) 

11 A23, 11 C23 series, 32 
EMI/RFI (electromagnetic and radio 

frequency interference, 29 
Emulation of other vendors' proto­

col, see Protocol(s) 
End communications layer, 67. See 

a/so Network(s) and Network 
Architecture, Digital (DNA) 

Ethernet, 6, 39-40, 70, 71-75, 97 
DELNI,74 
DEQNA, 39-40, 66, 71, 73, 74 
DEUNA,74 
interface with IBM system, 88 
See a/so Interface(s); Network(s) 

and Network Architecture, 
Digital (DNA) 

Expansion slots, see Backplane 
slots 

Extended bit-map module, 87 

F-11, see Microprocessor(s) 
Falcon (KXT11-A), 8. See a/so 

Processor modules 
File access, remote, 84, 85 
File protection, see Protection of 

files and programs 
File system (RMS-11), 52, 58, 61 
File transfer, 84, 85-86 
Floating CSR or Floating Vector 

areas, 243 
Floating point 

accumulators (ACO-AC5), 101, 120 
instructions, see Instructions 
numbers, 103-104 
performance, 17 
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performance options (FPF11, 
KEF11-AA), 33, 59, 203-205 

source or destination address, 120 
status word (FPSW), 101 

Floor-mount (tabletop) systems, 1-2, 
11,23,131 

storage by, 32 
FMS-11 (forms-oriented video data 

management), 6, 61. See also 
Software 

FORTRAN, FORTRAN IV,FOR­
TRAN-77, 5, 56, 59, 61. See 
also Languages 

FPF-11, 33, 59, 203-205. See also 
Floating point 

FPSW (floating-point status word), 
101. See also Floating point 

Frame, 77 
Furniture, 91 

General registers, see Register(s) 
Graphic video terminals, see Video 

terminals 

H4000 Ethernet Transceiver and 
Cable Tap, 39-40, 71, 73, 74. 
See also Network(s) and Net­
work Architecture, Digital 
(DNA) 

Halt (in bus cycle), 273 
Handbooks and manuals, 93, 143, 

243, 400 
Hardware 

CPU, 34 
handbooks and manuals, 93, 400 
potential of, software and, 51 
service, 6-7 

HDLC (ISO protocol), 39, 77. See 
also Protocol(s) 

Hidden bit, 103 
High-level languages, see 

Languages 
Host File Transfer Package, 85 

I & D (instruction and data) space, 
125, 127 

IBM: 
protocols (BISYNC, SDLC), 39, 77 

protocol emulated, 6, 88 
IBV11-series, 61, 206-211 

IBV11-BP,40 
IBV11-JP, 206 
See also Interface(s) 

IEEE Instrument Bus, 40, 61 
INDENT (data entry and forms man­

agement), 61 
Indexed Sequential Access Method, 

see ISAM 
Index mode (mode 6), 117-118 

deferred (mode 7), 118 
See also Modes 

Initialization (in bus cycle), 273 
In-line form, 121 
Input/output, see I/O 
Input/output modules, analog, 

143-155 
Instructions, 100, 108, 111-121 

arithmetic, 111 
byte, 116, 117 
character and decimal string, 25, 

121,295,355-377 

408 

data conversion, 111 
floating point, 19, 25, 33, 101, 111, 

118,295,329-354 
load, store, and move, 111 
logical, 111 
program control, 111 
shift and rotate, 111 
standard, 295-329 
string data, 111, 121 
word, 116, 117 

Instruction space, 127 
Instrument bus interface (IBV11), 40, 

206-211. See also Interface(s) 
Instrument bus subroutines, 61 
Integers, 25, 103 

byte, 103 
integer arithmetic capability, 17 
least and most significant bit (LSB 

and MSB) in, 106 
long, 103 
offset, 116 
word,103 

Interface(s), 37 
asynchronous (DLV11 and DZV11 

series), 37-39, 122 
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cables for, 97 
CCITT standards (V.24, V.28, 

V.35), 39, 76, 77-78 
EIA standards (RS-232C, -422, 
-423), 38-39, 76, 77, 78, 97 
Ethernet (DEQNA, DEQUA), 6, 

39-40, 66, 70, 71-75, 97 
instrument bus (IBV11-BP), 40, 61, 

206-211 
line printer (LPV11 series), 

218-221 
Packetnet System (PSI), 6, 88-89 

(see also Packetnet) 
parallel or "general purpose" 

(DRV11 series), 40, 176-193 
synchronous (DMV11 series, 

DPV11-CP, DUV11 series), 39, 
88,167-171 

with other systems, see 
Compatibility/communication 

See also LSI-11 Bus (Qbus); Net­
work(s) and Network Architec­
ture, Digital (DNA) 

Interface standards, see Interface(s) 
International Consultative Committee 

on Telegraphy and Telephony, 
see CCITT 

International Standards Organization 
(ISO),65 

protocol (HDLC), 39, 77 
Internet, 6, 12, 82, 87-88. See also 

Network(s) and Network 
Architecture, Digital (DNA) 

Logical links, 68. See also Links 
Logic backplane, 27. See also Back­

plane slots 
Login/logout: RSX operating sys­

tems and, 52 
Long integers, 103. See also 

integers 
LPV11 series (line printer interface), 

218-221. See also Interface(s) 
LQP02, see Printing terminals 
LSB (least significant bit), 103 
LSC (least significant character), 105 
LSD (least significant digit), 107, 108 
LSI-11 Bus (Qbus), 7, 8,11 

and bus cycle protocol, 252-253 

409 

control functions of, 273-274 
electrical characteristics of, 

275-279 
and Falcon (KXT11-A), KDF11-A, -

B processor modules, 8 
interface with MICRO/PDP-11, 1, 

2,19,21,40,127-129 
and master-slave relationship, 

128-129,248 
modules and module sizes, 27 
and PDP-11 series, 19, 99 
and storage and I/O applications, 

23 
system configurations of, 133 
technical speCifications of, 

247-293 
See also Bus cycles, data transfer 

LSI-11/23, 268-269 
four-level interrupt configurations, 

272 
LSI semiconductor technology: PDP-

11/03, -11/23 use of, 19 

MACRO-11, 55 
Magnetic media, see Media 
Manuals and handbooks, 93, 143, 

243, 400 
MASK field, 106 
Massachusetts General Hospital, 5, 

55 
Mass Storage Control Protocol, see 

MSCP 
Master-slave relationship, see LSI-

11 Bus (Qbus) 
MCR (Monitor Console Routine) 

command language, 52. See 
also Languages 

MCV11-DA, -DC (memory options), 
34-35, 222. See also Memory 
and memory management 

MDE/T-11 (in-circuit emulation devel­
opment system), 61 

Media: 
magnetic, 36, 91 
software, 393-394 
See also Diskettes; Disks, rigid, 

and disk drives; Disks, 
Winchester; Software; Tapes 
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Memory and memory management, 
1,27,99-101,124-125,126 

access control provisions of, 125 
CMOS maintenance of, 34-35, 

222 
as component (MSV11-P), 24, 25 
CPU, 128 
and Direct Memory Access, see 

DMA 
and memory options (MCV11-DA, 

-DC, MSV11-LF, -LK, -P, -PK, 
-PL), 24, 25, 34-35, 222, 226, 
230 

and memory refresh (in bus cycle), 
273 

MICROjPDP-11, 21, 23, 34-35 
MOS, 17 
parity, 25, 32, 34, 226, 230 
PDP-11 development of, 17, 18, 

19 
PROM, 8, 59 
read-only, 55 
ROM,59 

MENU-11 jRSTS, 53, 61. See also 
Operating systems 

MICROjJ-11, F-11, T-11, see 
Microprocessors 

MICROjPDP-11 : 
architecture, 7, 99-129 
comparative cost of, see Cost, 

comparative 
compared to other systems, 9, 11, 

13, 23 
compatibility of, 1, 6, 7, 39 
configuration guidelines, 133-142 
configuration worksheet, 136 
environment for, 131 
future of, 21, 23 
as implementation of PDP-11 

architecture, 7, 99 
maintenance and service, 6-7 
modules (table), 141 
options, 33-36, 143-242 
other options (table), 142 
size and flexibility of, 1-2,23 
specifications, 131-132 
storage and IjO options, 23 
system chassis, 23-31, 34 

MicroPowerjPascal, see Operating 
system(s) 

Microprocessor(s) 
MICROjF-11, 7, 8, 33, 34, 243, 

244, 245, 395 
MICROjJ-11, 7,19,21,23,25, 

244, 245 
MICROjPDP-11 use of, 1, 7 
MICROjT-11, 7, 8 
noncomputer use of, 71 
video terminal, 44 

Microprocessor chips, 7, 99 
MICROjRSTS, see Operating 

systems 
Minicomputer industry: PDP-8 and 

PDP-11 as start and standard 
of, 13-14 

Mnemonics 
for bus cycles, 251-252 
for bus pin identifiers, 283-293 
for instructions, 111 
for modes, 116, 117, 118 

Modems, 65 
DF02, DF03, 93 
and modem connections, 76, 

77-79 
and modem eliminator, 78-79 
and null modem cable, 76, 97 

Modes: 
addressing, 116, 120 
autoincrement and autodecrement 

(modes 2-5),116-117,120 
choice of, 126 
deferred (modes 1, 3, 5, 7), 116, 

117 
index (modes 6 and 7), 117-118 
kernel, 125, 127 
mnemonics for, 116, 117, 118 
PC (special cases, modes 2, 3, 6, 

7), 118 
register (modes 0 and 1), 116 
supervisor, 125 
user, 125 

Module(s): 

410 

analog inputjoutput, 143-155 
bus processor, 8 
CMOS memory, 34-35, 222 
controller, 24, 25, 26, 35 
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CPU, see CPU/CPU module 
extended bit-map, 87 
LSI-11 Bus, 27 
processor, 8 
See a/so Interface(s) 

Module contract finger identification, 
282-283 

Modules table, 141 
Monitor Console Routine (MCR) 

command language, 52. See 
a/so Languages 

MOS memory, 17. See a/so Memory 
and memory management 

Most significant bit (MSB), 103 
Most significant digit (MSD), 108 
Mounting, see Floor-mount (tabletop) 

systems; Rack-mount systems 
MSB (most significant bit), 103 
MSCP (Mass Storage Control Proto­

col), 26, 35 
MSD (most significant digit), 108 
MSV11 series (memory component 

and operations), see Memory 
and memory management 

Multidrop or multipoint links, 68, 79. 
See a/so Links 

Multiple programs, see Multiuser 
systems 

Multiple virtual address space, 
125-127. See a/so Address 
space (virtual and physical) 

Multiplexers: 
DZV11, 24, 25, 133, 198-202 
DZV11-CP, 38, 39, 76,198 

Multiuser systems, 4, 7, 11, 14, 19, 
23 

and operating systems for multiple 
users/multiprogramming, 52, 
55, 125 

MUMPS, 5, 55, 59. See a/so 
Languages 

MUX200/RSX-LAS Multiterminal 
Emulator, 88 

Network(s) and Network Architec­
ture, Digital (DNA), 6, 12, 
63-67 

bus, 70 
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centralized vs. distributed control 
in, 68-69, 70 

communication of DNA with other 
manufacturers' equipment, 1, 
6, 65, 87-88, 89, 93 

data link, 65-66, 71, 73, 79 
end communications layer, 67 
fully connected, 68 
local area (LAN), 39, 71 
logical links in, 68 
multidrop or multipoint links In, 68, 

79 
network application layer, 67 
and network command terminal, 

84 
and network management, 67, 84 
packet-switched, 6, 71, 82, 88-89 
physical links in, 65, 68-71, 73-74, 

76, 77-79, 83 
ring, 69-70 
routing and routing layer, 66-67, 

68, 70, 73 
session control, 67 
software, 74, 82-89 
star, 69 
token passing in, 70 
typical network configurations, 

67-71 
unconstrained, 70 
user layer, 67 
See a/so DECnet; Ethernet; 

Internet; Packet net; Software 
Nibbles, 107, 108 Nodes, 67, 68-71 

Ethernet, 71, 74 
See a/so Network(s) and Network 

Architecture, Digital (DNA) 
Null modem cable, 76, 97. See a/so 

Modems 
Numbers: 

floating point, 103-104 
negative and positive, MSB of, 

103 
Numeric string operations, see Deci­

mal strings 

ODT commands, 395 
OEMs (original equipment manufac­

turers), 13 
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Offset, 116, 118 
Op code, 108, 121. See a/so Codes 
Open Systems Intercommunication, 

65 
Operands: 

destination and source, 108, 120, 
121 

single and double (for instruc­
tions), 111, 118 

Operating modes, see Modes 
Operating systems, 51-56, 99 

choice of, 4-5 
CTS-300 (added to RT -11), 5, 54, 

56,59,60,61,393,394 
DECnet interdependence with, 

83-84 
definition of, 4, 51 
DSM (Digital Standard MUMPS), 5 
DSM-11, 55, 59, 393, 394 
MicroPower/Pascal, 5, 54-55, 59, 

394 
for multiple 

users/multiprogramming, 52, 
55, 125 

PDP-11, 5, 51-56 
PDP-11 operating system license, 

32 
RSTS/E and Micro/RSTS, 4, 5, 52, 

56,58,59,60,61,84,86,393, 
394 

RSX-11, -11M, -11M-PLUS, -11S, 
4,52,58,59,60,61,84,85, 
86, 88, 89, 393 

RSX-11 Protocol emulators, 88 
RSX-11 PSI/M, PSI/M-Plus, 89 
RT-11, 4-5, 53-54, 55, 56, 59, 61, 

84, 88, 393 
RT-11 Protocol emulator, 88 
UNIX V7M-11, 5, 55-56, 58, 393, 

394 
UNIX System Exerciser Package, 

56 
VAX/VMS, 51 

Options (MICRO/PDP-11), 33-36, 
143-242 

and other options (table), 142 
Storage 

412 

Original equipment manufacturers 
(OEMs),13 

Other vendors: 
DNA communication with, see Net­

work(s) and Network Architec­
ture, Digital (DNA) 

emulation of protocols of, see 
Protocol(s) 

Overpunch strings, 108. See a/so 
Decimal strings 

Packaging options (BA23A-AF, -AR), 
34 

Packed decimal strings, 107-108. 
See a/so Decimal strings 

Packetnet, 12, 82 
and Packetnet System Interface 

(PSI), 6, 88-89 
See a/so Network(s) and Network 

Architecture, Digital (DNA) 
Packet-switched networks, 6, 71, 82, 

88-89. See a/so Network(s) 
and Network Architecture, 
Digital (DNA) 

Page Address Register (PAR), 125 
Page Description Register (PDR), 

125 
PAR (Page Address Register), 125 
Parallel interfaces, see Interface(s) 
Pascal (language), 59. See a/so 

Languages 
Pascal (MicroPower/pascal), see 

Operating systems 
PC (Program Counter, R7), 101, 117, 

118, 124 
PC modes (immediate, absolute, rel­

ative, relative deferred, special 
cases of modes 2, 3, 6, 7), 
118. See a/so Modes 

PDP-1, 13 
PDP-8, 13, 14, 15 
PDP-11,1 

architecture and implementation 
of, 7, 13-14, 15, 17-19, 21, 
25, 99-129 

comparative cost of (PDP-family) 
15, 19 

compatability with, 15, 83 
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family differences table, 379-391 
floating-point instructions, 33 (see 

a/so Instructions) 
introduction of (1970), 13, 14 
languages, 56 (see a/so 

Languages) 
MICRO/PDP-11 interface with, 39 
operating system license, 32 
operating systems, 5, 51-56 
software, 51, 93 
Software Source Book, 6, 60 
standalone systems, 59 
systems compared, 9, 11, 12 
UNIX created (1971), 5 
See a/so MICRO/PDP-11; UNIBUS 

PDP-11 system 
PDP-11/03, 19 
PDP-11/20, 15, 17 
PDP-11/23,19 
PDP-11/23 PLUS, 19 
PDP-11/34, 7 
PDP-11/44,19 
PDP-11/45,17 
PDP-11/70 supermini, 7, 18, 19 
PDR (Page Description Register), 

125 
Personal computers, 8, 15 

interconnection/compatibility of, 1, 
11,84-87 

Personal printer (LA50), see Printing 
terminals 

Physical address space, see 
Address space 

Physical links, see Links 
Power supply, 25, 29 

and counter kits, 32-33 
failure of, and CMOS data mainte­

nance, 34-35 
MICROjPDP-11 requirements and 

specifications, 131, 132, 134, 
282 

and power status (in bus cycle), 
274 

Preferred sign codes, 107. See a/so 
Decimal strings 

Printing terminals: 
KSR (keyboard send/receive), 44, 

46 

LA 12 (Correspondent), 49 
LA50 (Personal Printer), 42, 44, 

47-49 
LA100 (Letterprinter 100 and Let­

terwriter 100), 42, 44, 46-47, 
49, 93 

LA 120 (DECwriter III), 44, 49 
LQP02 (Letter Quality Printer), 47, 

93 
and printer supplies, 93 
RO (receive only), 44 

Priority, 268 
CPU and, 27, 52, 53, 128-129, 

134 
See a/so Timesharing 

Processor modules: 
KDF11-A, -B LSI-11 Bus, 8 
KXT11-A (Falcon), 8 

Processor stack pointer (R6), 101, 
116,124,126 

Processor status word, see PSW 
PRO/Communications software, 85, 

87 
Professional 300, 8 

compatibility of, 11, 84, 85 
introduction of (1982), 15 
MICRO/PDP-11 compared to, 12 
terminal emulation by, 87 

413 

Program Control instructions, 111. 
See a/so Instructions 

Program controlled input/output, 40, 
122 

Program counter (R7), see PC 
Program protection, see Protection 

of files and programs 
PROM, 8, 59. See a/so Memory and 

memory management 
Protection of files and programs, 4, 

53,56, 125 
Protocol(s), 77 

bit-oriented, 39, 77 
bus cycle, 252-253 
character-oriented, 39, 76, 77 
DDCMP, 39, 77, 79, 80, 97 
DMA, 259-263 
IBM (BISYNC, SDLC), 39, 77 
interrupt, 268-272 
ISO (HDLC), 39, 77 
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mass storage control (MSCP), 26, 
35 

of other vendors, emulation of, 6, 
87-88 

SNA, communication of, with DNA, 
6, 88 

synchronous, 39, 77 
PSI (Packetnet System Interface), 

see Packetnet 
PSS (United Kingdom), 89 
PSW (processor status word), 101, 

124, 126 

Qbus, see LSI-11 Bus 
QUILL (query and report generation 

package), 61 

RO-R5 (general registers), 101, 104. 
See a/so Register(s) 

R6, see Processor stack pointer 
R7, see PC (Program counter) 
Rack-mount systems, 2, 23, 93, 131 

storage by, 32 
Rainbow 100, 84, 86, 87. See a/so 

Personal computers 
RAM technology, 25 
RATFOR, 5, 56. See a/so 

Languages 
RBUF (Receive Buffer), 122 
RCSR (Receive Control/Status Reg­

ister), 122. See a/so 
Register(s) 

RD/RX (RQDX1), see Controller 
modules 

RD50, 238. See a/so Disks, rigid, 
and disk drives 

RD51, RD51-A, see Disks, 
Winchester 

Real-time clock, programmable, 
212-218 

Real-time processing, 7, 9, 12,58 
and real-time application software, 

creation and testing of, 54-55 
RSX operating systems and, 52 
RT -11 operating system and, 53 

Receive Buffer (RBUF), 122 

Receive Control/Status Register 
(RCSR), 122. See a/so 
Register(s) 

ReGIS (Remote Graphics Instruction 
Set), 44, 61. See a/so Video 
terminals 

Register(s), 101 
active page (APR), 125, 126 
control/status (CSR), 122 
general (RO-R5), 101, 104 
1/0,122 
page address (PAR), 125 
page description (PDR), 125 
PDP-11/20, 17 
receive control/status (RCSR), 122 
transmit control/status (XCSR), 

122 
Register mode (mode 0), 116 

and register deferred mode (mode 
1), 116 

See a/so Modes 
Relocation (of address), 125. See 

a/so Address 
Remote command file submission 

and execution, 84 
Remote file access, 84, 85 
Remote Graphics Instruction Set, 

see ReGIS 
Remote terminal access, 89 
RGL-11 (ReGIS graphics library rou­

tines), 61 
Rigid disks, see Disks, rigid, and 

disk drives 
Ring network, 69-70. See a/so Net­

work(s) and Network Architec­
ture, Digital (DNA) 

RL01, RL02, RL02-AK, RLV12, 
RLV22-AK, -AP, see Disks, 
rigid, and disk drives 

RMS-11 file system, 52, 58,61 
RO (receive only) terminal, 44. See 

a/so Printing terminals 
ROM-based code, 25. See a/so 

Codes 
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ROM memory, 59. See a/so Mem­
ory and memory management 

Routing and routing layer, 66-67, 68, 
70, 73. See a/so Network(s) 
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and Network Architecture, 
Digital (DNA) 

RQDX1, see Controller modules 
(RD/RX) 

RS-232C, -422, -423, see EIA (Elec­
trical Industries Association) 

RSTS/E and Micro/RSTS, see Oper­
ating systems 

RSX-11, -11M, -11M-PLUS, -11S, 
see Operating systems 

RSX Monitor Console Routine 
(MCR) command language, 
52. See a/so Languages 

RT -11, see Operating systems 
RT102 video terminal, 42. See a/so 

Video terminals 
RTEM,61 
RX02, RX50, RX50-AA, RXV21-EP, 

see Diskettes 

SDLC (IBM protocol), 39, 77 
Service, 2 

hardware, and three choices for, 
6-7 

and software maintenance, 7 
Session control, 67. See a/so Net­

work(s) and Network Architec­
ture, Digital (DNA) 

Shell command line interpreter, 56 
Shift and rotate intructions, 111. 

See a/so Instructions 
Sign bit, 103, 104 
Sign codes (alternate and preferred), 

107. See a/so Codes 
Single-board computers, 99 
Single precision (floating point) for-

mat, 103 
Single user systems, 4, 53-54 
Slots, see Backplane slots 
SNA (IBM System Network Architec­

ture): emulation of, 6, 88. 
See a/so Protocol(s) 

Software, 51-61 
ADE and development of, 6, 60 
availability and compatibility of, 1, 

2,6,11,12,35,82-89,393 
catalogs and system software 

descriptions (listed), 400-401 

DATATRIEVE, 6, 60 
FMS-11, 6,61 
license requirements, 32, 393, 394 
maintenance of, 7 
network, 74, 82-89. See a/so Net­

work(s) and Network Architec­
ture, Digital (DNA) 

PDP-11 manuals, 93, 400 
PDP-11 Software Source Book, 6, 

60 personal computer 
(DECmate II, Professional 300, 
Rainbow 100), 84-87 

protection of, 4 (see a/so Protec­
tion of files and programs) 

real-time application, creation and 
testing of, 54-55 

synchronous interface with, 39 
system architecture and, 99 (see 

a/so Architecture) 
tools and application/oriented pro­

grams, 6, 60-61 
See a/so Languages; Operating 

systems 
Software distribution media, 

393-394 
SORT (records sequencer), 61 
Source address, 111, 116, 120 
Source descriptors, 121 
Source operands, see Operands 
SSP (subroutine library), 61 
Stack pointer, see Processor stack 

pOinter 
Standalone systems, 59, 63 
Standard instructions, 295-329. See 

a/so Instructions 
Star network, 69. See a/so Net­

work(s) and Network Architec­
ture, Digital (DNA) 

Storage: 

415 

disk subsystems, 124 
floor-mount (tabletop) systems, 32 
and Mass Storage Control Proto-

col (MSCP), 26, 35 
rack-mount system, 32 
storage options, 23, 35-36 
See a/so Diskettes; Disks, rigid, 

and disk drives; Disks, 
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Winchester; Memory and 
memory management; Tapes 

String data instructions, 111, 121. 
See a/so Instructions 

Supervisor mode, 125. See a/so 
Modes 

SX-RA500-EX, -FX, 32 
Synchronous interfaces, see 

Interface(s) 
Synchronous links, see Links 
Synchronous protocols, see 

Protocol(s) 
System chassis (MICRO/PDP-11), 

23-31 
packaging options, 34 

System Chassis Configuration Work­
sheet, 136 

System configurations, 31-33 
guidelines for, 133-142 
of LSI-11 Bus, 279-282 
position-independent/dependent, 

272 
System control panel, 25, 29 
System I/O connection panel, 25, 

29-31 
System Network Architecture (IBM), 

see SNA 
System software, see Software 

T-11, see Microprocessor(s) 
Tabletop systems, see Floor-mount 

(tabletop) systems 
Tapes: 

TSV05,-BA,36,240-242 
TU58, -EB, 36, 37 

Task-to-task communication, 84, 89 
Telenet (USA), 89 
Terminals, 41-49 

and multiterminal capability, 5, 54 
network command, 84 
and remote terminal access, 89 
and terminal emulation, 86, 87 
See a/so Printing terminals; Video 

terminals 
Timesharing systems, 4, 7, 14,52, 

55, 128. See a/so CPU/CPU 
module (and priority) 

Token passing, 70. See a/so Net­
work(s) and Network Architec­
ture, Digital (DNA) 

Transmit Buffer (XBUF), 122 
Transmit Control/Status Register 

(XCSR),122 
Transpac (France), 89 
TSV05, -BA, TU58, -EB, 36, 37 
Type code (in decimal string 

416 

descriptor), 107. See a/so 
Decimal strings 

Unconstrained network, 70. See 
a/so Network(s) and Network 
Architecture, Digital (DNA) 

Undefined variable, 104 
UNIBUS PDP-11 system, 9,19,74 

introduction and use of (as PDP-
11 interconnect), 17, 18, 99 

MICRO/PDP-11 compared to, 11, 
12 

UNIVAC: communication of, with 
DNA,6 

UNIX V7M-11, see Operating 
systems 

User mode, 125. See a/so Modes 

V.24, V.28, V.35 (CCITT interface 
standards), see Interface(s) 

V7M-11 (U N IX), see Operating 
systems 

VAX systems: 
DECnet and, 83, 85 
VAX/VMS, 51 

VAX-11, 1, 8 
architecture of, 99 
introduction of (1978), 15 
and language (BASIC, COBOL), 

56, 58 
MICRO/PDP-11 compared to, 9, 

11 
MICRO/PDP-11 interface with, 39, 

58, 74 
VAX-11/780, 11 
Vector and I/O page address assign­

ments, 243-245 
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Video data management, forms-ori­
ented (FMS-11), 6, 61. See 
also Software 

Video terminals, 41 
accessories and furniture for, 91, 

93 
and Advanced Video Option 

(VT1 XX-AS), 41, 42, 43 
alphanumeric (VT52, VT100, 

VT1 01, VT102, RT102), 41-43, 
49, 86, 87, 91 

graphic (VT125), 41, 43-44, 87, 91 
See also Terminals 

Virtual address space, see Address 
space (virtual and physical) 

VT1 XX-AS (Advanced Video Option), 
see Video terminals 

VT52, VT101, VT102, VT125,see 
Video terminals 

VT102, VT125, Communications 
Packages, 86 

Winchester disks, see Disks, 
Winchester 

Word,100 
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floating-point status (FPSW), 101 
processor status (PSW), 101, 124, 

126 
See also Address 

Word instructions, 116, 117. See 
also Instructions 

Word integers, 103. See also 
Integers 

WPS-8 Communications Package, 
86, 87 

X.25 (CCITT network standard), 6, 
89. See a/so Network(s) and 
Network Architecture, Digital 
(DNA) 

XSUF (Transmit Suffer), 122 
XCSR (Transmit Control/Status Reg­

ister), 122 

Zero: 
dirty, 104 
floating-point (clean or exact), 104 
packed decimal, 108 
zoned decimal, 108 
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