














































































































































































































































































































































Floating Point 
EFC,EFCR 

Extended Precision Floating Point Compare 
DESCRIPTION: The extended precision floating Derived Operand, DO, is compared to the contents of registers RA, 
RA + 1, and RA + 2 where RA contains the most significant 16 bits of the' extended precision floating point- word. The 
condition'status, CS, is set based on whether the contents of RA, RA + 1, and RA +2 are less than, equal to or greater 
than the DO. The contents of RA, RA+l, and RA+2 are unchanged. 

Note: This instruction does not cause overflow to occur. 

Addr Mil Std Mnemonic 
(IEEE Mnemonic) Mode FormatJOpcode 

EFC 
(CMPX 
EFC 
(CMPX 

RA,ADDRR 
Ra,addr) 
RA,ADDR,RX 
Ra,addr(Rx» 

EFCR R,A,RB 
(CMPX Ra,Rb) 

Register TransferoDescriptiom' , 
(RA, RA+l, RA+2): DO; 

D 

DX 

R 

(CS) +- 0010 if (RA, RA + 1,RA +2) = DO; 
(CS) +-0001 if (RA, RA+l,RA+2) < DO; 
(CS) +- 0100 if (RA, RA+l,RA+2) > DO; 

Registers Affected: 
CS 

8 

FA 

8 

FB 

I 

A3-19 

4 4 

RA RX I I 
4 4 

RA RB 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

16 65,Q2,03 

ADDR 
65,02,03 

52,01,00 

., "". ~ .. ~ '0 , 0 



Floating Point 

FIX 

Convert Floating Point to 16-Bit Integer 
DESCRIPTION: The integer portion of the floating point Derived Operand, DO (i.e., the contents of registers RB and 
RB + 1) is stored into register RA. If the actual value of the DO floating point exponent is greater than OF 16, then RA 
remains unchanged and a fixed point overflow occurs. The condition status, CS, is set based on the result in RA. 

Note: The algorithm truncates toward zero. 

Mil Std Mnemonic 
(IEEE Mnemonic) 

FIX RA,RB 
(INTGR Rb,Ra) 

Register Transfer Description: 
PI4 <-- 1, exit, if EO > OFI6 ; 

(RA) : Integer portion of DO; 

(CS) <-- 0010 if (RA) = 0 ; 
(CS) <-- 0001 if (RA) < 0 ; 
(CS) <-- 0100 if (RA) > 0 ; 

Registers Affected: 
RA, CS, PI 

Addr 
Mode Format/Opcode 

8 
R E8 

4 

RA 

A3-20 

4 

RB 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

10,01,00 



Floating Point 
FLT 

Convert 16·Bit Integer to Floating Point 
DESCRIPTION: The integer Derived Operand, DO (i.e., the contents of register RB), is converted to Single Precision 
floating point format and stored in register RA and RA + 1. The condition status, CS, is set based on the results in RA 
and RA+ 1. The operation process is as follows: The exponent is initially considered to be OF16• The integer value in 
RB is normalized, i.e., the number is left shifted and the exponent decremented for each shift until the sign bit and the 
next MSB are unequal, and the exponent and mantissa stored in the proper fields of RA and RA + 1. 

Note: RA may equal RB. 

Addr Mil Std Mnemonic 
(IEEE Mnemonic) Mode Format/Opcode 

FLT RA,RB 
(FLOAT Rb,Ra) 

Register Transfer Description: 

R 

EA <- 0, MA <- 0, exit, if (RB) = 0; 

MA <-(RB); 

EA, MA <- normalize EA, MA; 

(CS) <- 0010 if (RA, RA + 1) = 0 ; 
(CS) <- 0001 if (RA, RA + 1) < 0 ; 
(CS) <- 0100 if (RA, RA + 1) > 0 ; 

Registers Affected: 
RA, RA+l, Cs 

8 

E9 

4 4 

RA RB 

Clock Cycles, 
Instruction Fetcti-Sus Cycles, 

Operand Bus Cycles 

16,01,00 



Floating Point 
EFIX 

Convert Extended Precision Floating Point to 32·Bit Integer 
DESCRIPTION:. The integer portion of the floating point Derived Operand, DO (i.e., the c;:ontents of registers RB, 
RB + 1, andRB + 2) is stored into registe~ RA and RA + 1. If the actual value of the DO floating point exponent is 
greater than IF16 then RA and RA + 1 remain unchanged and a fixed point overflow occurs. The condition status, CS, is 
set based on the result in RA and RA + 1. 

Note: The algorithm truncates toward zero. 

Mil Std Mnemonic Addr 
(IEEE Mnemopic) Mode FormatJOpcode 

EFiX RA,RB 
R 

(INTGRX Rb,Ra) 

Register Transfer Description: 
PI4 ~ 1, exit, if EO> IF16; 

(RA, RA + 1) ~ Integer portion of DO; 

(CS) ~ 0010 if (RA, RA+l) = 0; 
(CS) ~ 0001 if (RA, RA + 1) < 0 ; 
(CS) ~ 0100 if (RA, RA + 1) > 0 ; 

Registers Affected: 
RA, RA + 1, CS, PI 

8 

EA 

4 

RA 

A3·22 

4 

RB 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

21,91,00 



Floating Point 
EFLT 

Convert 32 Bit Integer to Extended Precision Floating Point 
DESCRIPTION: The double precision integer Derived Operand, DO (i.e., the contents of register RB and RB + 1), is 
converted to Extended Precision floating point format and stored in register RA, RA + 1, and RA + 2. The condition 
status, CS, is set based on the result in RA, RA+1, and RA+2. The operation process is as follows: The exponent is 
initially considered to be 1F16• The integer value in RB, RB + 1 is normalized, i.e., the number is left shifted and the 
exponent decremented for each shift until the sign bit and the next MSB are unequal, and the exponent and mantissa 
stored in the proper field of RA, RA+1, and RA+2. 

Note: RA may equal RB. 

Addr Mil Std Mnemonic 
(IEEE Mnemonic) Mode Format/Opcode 

EFLT RA,RB 
(FLOATL Rb,Ra) 

Register Transfer Description: 

R 

EA ~ 0, MA ~ 0, exit, if (RB,RB + 1) = 0; 

EA, MA ~ normalize EA, MA; 

(CS)~001Oif(RA,RA+l,RA+2) = 0; 
(CS) ~OOOI if (RA, RA+1, RA+2) < 0; 
(CS) ~ 0100 if (RA, RA+1, RA+2) > 0 ; 

Registers Affected: 
RA, RA+l, RA+2, CS 

8 

EB 

4 

RA 

A3-23 

4 

RB 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

25,01,00 









FAIRCHILD 
Bit Operations 
SB, SBI, SBR 

A Schlumberger Company 

Set Bit 
DESCRIPTION: Bit nU"1:ber N of the Derived Operand, DO, is set to one. The MSB is designated bit number zero ' 
and the LSB is designated bit number fifteen. 

Mil Std Mnemonic . 
(IEEE Mnemonic) 

SB 
(SEn 
SB 
(SETI 

SBI 
(SETI 
SBI 
(SETI 

N,ADDR 
#data,addr) 
N,ADDR,RX 
#data,addr(Rx) ) 

N,ADDR 
#data,@addr) 
N,ADDR,RX'; 
#data,addr(Rx)@) 

SBR N,RB 
(SETI ' #data,Rb) 

Register Transfer Description: 
DON-I; 

Registers Affected: 
RB 

Addr 
Mode Format/Opcode 

D 8 

I DX 
50 

8 

52 
IX 

8 
R 51 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycleg. 

4 4 16 16,02,02 

N RX I I ADDR 
16,02,02 

4 4 16 20,02,03 

N RX I I ADDR, I 20,02,03 

4 4 

N RB 07,01,00 



Bit Operations 
RB, RBI, RBR 

Reset Bit 
DESCRIPTION: Bit number N of the Derived Operand, DO, is set to zero. The MSB is designated bit number zero 
and the LSB is designated bit number fifteen. 

Clock Cycles, 
Mil Std Mnemonic Addr Instruction Fetch Bus Cycles, 
(IEEE Mnemonic) Mode FormatJOpcode Operand Bus Cycles 

RB N,ADDR 
D 8 4 4 16 16,02,02 (CLRI #data,addr) 

I I RB N,ADDR,RX 53 N RX ADDR 
(CLRI #data,addr(Rx» 

DX 16,02,02 

RBI N,ADDR 
I 8 4 4 16 20,02,03 (CLRI #data,@addr) 

I I RBI N,ADDR,RX 55 N RX ADDR 
IX 20,02,03 (CLRI #data,addr(Rx)@) 

8 4 4 
RBR N,RB 

R 07,02,00 (CLRI #data,Rb) 54 N RB 

Register Transfer Description: 
DON +-0; 

Registers AtTected: 
RB 

A4-4 



Bit Operations 
TB,TBI, TBR 

Test Bit 
DESCRIPTION: Bit number N (0 s N s 15) of the Derived Operand" DO, is tested. Then the Condition Status, CS,. 
is set to indicate non-zero if bit number N of the DO contains a one. Otherwise CS is set to indicate zero. The MSB of 
the DO is designated bit number zero and the LSB of the DO is designated bit number fifteen. 

Mil Std Mnemonic Addr 
(IEEE Mnemonic) Mode FormatJOpcode 

TB N,ADDR 
D 

(TESTI #data,addr) 
TB N,ADDR,RX 
(TESTI #data,addr(Rx» 

DX 

TBI N,ADDR 
I 

(TESTI #data,@addr) 
TBI N,ADDR,RX 
(TEST I #data,addr(Rx)@) 

IX 

TBR N,RB 
R I (TESTI #data,Rb) 

". 

Register Transfer Description: 
(CS) <-- 0010 if DON = 0 and 0 s N s 15; 
(CS) <-- 0001 if DON = 1 and N = 0; 
(CS) <-- 0100 if DON = 1 and 1 s N s 5; 

Registers Affected: 
CS 

8 

56 

8 

58 

8 

57 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

4 4 16 15,02,01 

N RX I I ADDR· 
15,02,01 

4 4 16 19,02,02 

N RX I I ADDR 
19,02,02 

4 4 

N RB 07,02,00 

A4-5 



Bit Operations 
TSB 

Test and Set Bit 
DESCRIPl'ION: . Bit number N (0:s;N:s;15) of the Derived Operand, DO, is tested and set to one. The CS is set accord­
ing·to the test. 

Test: External memory accesses shall be inhibited until this instruction is complete. 

Mil Std Mnemonic 
(IEEE Mnemonic) 

Addr 
Mode Format/Opcode 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

TSB N,ADDR 
(TESTSETI #data,addr) 

D 8 4 4 16 23,02,03 

__ TSB N,ADDR,RX 
(TESTSETI #data,addr(RX)) 

~ ___ ._5_9 ____ ~ ___ N __ ~I_-_R_X __ ~1 LI ____ A_D_D_R __ ~ DX 

Register Transfer J)escription: 
(CS) ~ 0010 and (DON) ~ 1 if DON = 0 and 0 :s; N :s; 15; 
(CS) +- 0001 if (DON) ,: 1 and N = 0; 
(CS) +- 0100 if (DON) = 1 and 1 :s; N :s; 15; 

Registers Affected: 
CS 

23,02,03 



Bit Operations 

SVBR 

Set Variable Bit in Register 
DESCRIPTION: Bit nUmber N(O:sN:s15) of the register RB is set to one where the least significant four bits of the 
contents of register RA is N. Bits (RA)o_uhave no effect on the operation. If,RA = RB, then the count is determined 
first and then the appropriate bit is changed. 

Mil Std Mnemonic Addr 
(IEEE Mnemonic) Mode 

SVBR RA,RB 
R (SETI Ra,Rb) 

Register Transfer Description: 
(RB)N +- 1 where N = (RAh2-15 

Registers Affected: 
RB 

Format/Opcode 

8 4 

59 N 

A4-7 

4 

RX 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

07,01,00 



Bit Operations 
RVRB 

Reset Variable Bit in Register 
DESCRIPTION: Bit number N(OsNs15) of the register RB is set to zero where the least significant four bits of the 
contents of register RA is N. Bits (RA)o_ll have no effect on the operation. If RA = RB, then the count is determined 
first and then the appropriate bit is changed. 

Mil Std Mnemonic Addr 
(IEEE Mnemonic) Mode 

RVBR RA,RB 
R 

(CLRI Ra,Rb) 

Register Transfer Description: 
(RB)N ..- 0 where N = (RA)12-1S; 

Registers Affected: 
RB 

Format/Opcode 

8 4 

5C RA 

A4-8 

4 

RB 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

07,01,00 



Bit Operations 
TVBR 

Test Variable Bit in Register 
DESCRIPTION: Bit number N(0:sN:S15) of the register RB is tested where the least significant four bits of the con­
tents of register RA is N. The Condition Status, CS, is then set to indicate non-zero if bit number N of register RB is a 
one. Otherwise, CS is set to indicate zero. 

Mil Std Mnemonic Addr 
(IEEE Mnemonic) Mode Format/Opcode 

TVBR RA,RB 
R 

(TESTI Ra,Rb) 

Register Transfer Description: 
N = (RAh2-15 

(CS) ~ 0010 if (RBN) = 0 and 0 :S N :S 15; 
(CS) ~ 0001 if (RBN) = 1 and N = 0; 
(CS) ~ 0100 if (RBN) = 1 and 1 :S N :S 15; 

Registers Affected: 
CS 

8 

5E 

4 

RA 

A4-9 

4 

RB 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

07,01,00 

• 









FAIRCH.ILD 
Shift Operations 
SLL 

A Schlumberger Company 

Shift Left Logical 
DESCRIPTION: The contents of the Derived Address, DA (i.e., the contents of register RB) are shifted left logically 
N positions. The shifted result is stored in RB. The logical shift left operation is as follows: zeros enter the least signifi­
cant bit position (bit 15) and bits shifted out of the sign bit position (bit 0) are lost. The condition status, CS, is set 
based on the result in register RB. 

Note: N - 1 = 0 represents a shift of one positon. 

N - 1 = 15 represents a shift of sixteen positions. 

Example: 

0 
RB Before Shift 

I sabc 

RB After Shift (N = 4) I defg 

Addr Mil Std Mnemonic 
(IEEE Mnemenie) . Mode Format/Opcode· 

8 
R 60 

SLL RB,N 
(SHL #data,Rb) 

Register Transfer Description: 
(RB) <- (RB) Shifted left logically by N positions; 

(CS) <- 0010 if (RB) = 0 ; 
(CS) <- 0001 if (RB) < 0 ; 
(CS) <- 0100 if (RB) > 0 ; 

Registers Affected: 
RB,CS 

AC: ., 

15 

defg hijk Imnp I 
hijk lmnp 0000 I 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

OpeyahtrBus··Cycles 

4 4 

N-l RB 1~ N~ 16 3N+4,01,OO 



Shift Operations 
SRL 

Shift Right Logical 
DESCRIPTION: The contents of the Derived Address, DA (i.e., the contents of register RB), are shifted right logi­
cally N positions. The shifted result is stored in RB. The logical shift right operation is as follows: zeros enter the sign 
bit position (bit 0) and bits shifted out of the least significant bit position (bit 15) are lost. The condition status, CS, is 
set based on the result in register RB. 

Note: N'-l = 0 represents a shift of one position. 

N -1 = 15 represents a shift of sixteen positions. 

Example: 

0 
RB Before Shift 

I sabc 

RB After Shift (N = 4) I 0000 

Addr Mil Std Mnemonic 
(IEEE Mnemonic) Mode Format/Opcode 

8 
R 61 

SRL RB,N 
(SHR #data,Rb) 

Register Transfer Description: 
(RB) <- (RB) Shifted right logically by N positions; 

(CS) <- 0010 if (RB) = 0 ; 
(CS) <- 0001 if (RB) < 0 ; 
(CS) <- 0100 if (RB) > 0 ; 

Registers Affected: 
RB,CS 

15 

defg hijk lmnp I 
sabc defg hijk I 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

4 4 

N-1 RB 1~ N~ 16 3N+4,01,OO 

AS-4 



Shift Operations 

SRA 

Shift Right Arithmetic 
DESCRIPTION: The contents of the Derived Address, DA (i.e., the contents of register RB), are shifted right arith~ 
metically N positions. The shifted result is stored in RB. The arithmetic right shift operation is as follows: the sign bit, 
which is not changed, is copied into the next positon for each position shifted and bits shifted out of the least significant 
bit position (bit 15) are lost. The condition status, CS, is set based on the result in register RB. 

Note: N - 1 = 0 represents a shift of one positon. 

N - 1 = 15 represents a shift of sixteen positions. 

Example: 

0 
RB Before Shift 

I sabc 

RB After Shift (N = 4) I ssss 

Addr Mil Std Mnemonic 
(IEEE MneffiOnie} . Mode FormatfOpcode 

8 
R 62 

SRA RB,N 
(SHRA "#data,Rb) 

Register Transfer Description: 
(RB) : (RB) Shifted right arithmetically by N positions; 

(CS) ~ 0010 if (RB) = 0 ; 
(CS) ~ 0001 if (RB) < 0 ; 
(CS) ~ 0100 if (RB) > 0 ; 

Registers Affected: 
RB,CS 

15 

defg hijk lmnp I 
sabc defg hijk I 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand" Bus Cycles" 

4 4 

N-l RB 1':; N':; 16 3N+4,01,OO 



Shift Operations 
SLC 

Shift Left Cyclic 
DESCRIPTION: The contents of the Derived Address, DA (i.e., the contents of register RB), are shifted left cyclically 
N positions. The shifted result is stored in RB. The cyclic left shift operation is as follows: bits shifted out of the sign bit 
position (bit 0) enter the least significant bit position (bit 15) and, consequently, no bits are lost. The conditions status, 
CS, is set based on the result in RB. 

Note: N -1 = 0 represents a shift of one position. 

N -1 = 15 represents a shift of sixteen positions. 

Example: 

0 
RB Before Shift 

I sabc 

RB After Shift (N == 4) I defg 

Addr Mil Std Mnemonic 
(IEEE Mnemonic) Mode Format/Opcode 

8 
R 63 

SLC RB,N 
(ROL #data,Rb) 

Register Transfer Description: 
(RB) <- (RB) Shifted left cyclically by N positions; 

(CS) <- 0010 if (RB) = 0 ; 
(CS) <- 0001 if (RB) < 0 ; 
(CS) <- 0100 if (RB) > 0 ; 

Registers Affected: 
RB,CS 

15 

defg hijk Imnp I 
hijk Imnp sabc I 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

4 4 

N-l RB 1'::; N'::; 16 3N+4,01,OO 

A5-6 



Shift Operations 
DSLL 

Double Shift Left Logical 
DESCRIPTION: The concatenated contents of the Derived Address, DA, and DA + 1 (i.e. the concatenated contents 
of RB and RB + 1), are shifted left logically N positions. The shifted results are stored in RB and RB + 1. The double 
left shift logical operation is as follows: zeros enter the least significant bit position of RB + 1, bits shifted out of the sign 
bit position of RB + 1 enter the least significant bit of RB and bits shifted out of the sign bit position of RB are lost. The 
condition status, CS, is set based on the result in registers RB and RB + 1. 

Note: N -1 = 0 represents a shift of one position. 

N -1 = 15 represents a shift of sixteen positions. 

Example: 

RB, RB + 1 Before Shift 

0 RB 15 0 

I sjabc I defg I hijk Imnp I I ~qrs 
RB, RB+ 1 After Shift (N=4) 

0 RB 15 0 

I defg hijk I Imnp ~qrs I. I tuvw 

Addr Mil Std Mnemonic 
(IEEE Mnemonic) Mode Format/Opcode 

DSLL 
(SHLL 

RB,N 
#data,Rb) 

Register Transfer Description: 

8 
R 65 

RB+l 

tuvw I xyzz 

RB+l 

xyzz I zzzz 

4 4 

N-l RB 

(RB,RB + 1) <- (RB,RB + 1) Shifted left logically by N positions; 

(CS) <- 0010 if (RB,RB + 1) = 0 ; 
(CS) <- 0001 if (RB,RB+l) < 0; 
(CS) <- 0100 if (RB,RB+l) > 0; 

Registers Affected: 
RB, RB+l, CS 

15 

15 

I 0000 I 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

1'::; N'::; 16 6N+10,Q1,OO • 



Shift Operations 

DSRL 

Double Shift Right Logical 
DESCRIPTION: The concatenated contents of the Derived Address, DA, and DA + 1 (Le. the concatenated contents 
of RB and RB + 1), are shifted right logically N positions. The shifted results are stored in RB and RB + 1. The double 
logical right shift operation is as follows: zeros enter the sign bit positon of RB, bits shifted out of the least significant 
bit position of RB enter the sign bit position of RB + 1 and bits shifted out of the least significant bit position of RB + 1 
are lost. The condition status, CS, is set based on the result in registers RB and RB + 1. 

Note: N -1 = 0 represents a shift of one position. 

N -1 = 15 represents a shift of sixteen positions. 

Example: 

RB, RB + 1 Before Shift 

0 RB 15 0 

I slabc 
1 

defg 
1 

hijk lmnp I 1 
s2qrs 

RB, RB + 1 After Shift (N=4) 

0 RB 15 0 

I 0000 slabc .1 defg hijk 
1 1 

lmnp 

Addr Mil Std Mnemonic 
(IEEE Mnemonic) Mode Format/Opcode 

DSRL 
(SHRL 

RB,N 
#data,Rb) 

Register Transfer Description: 

8 
R 66 

RB+l 

tuvw 1 xyzz 

RB+l 

s2qrs 1 tuvw 

4 4 

N-l RB 

(RB ,RB + 1) ~ (RB ,RB + 1) Shifted right logically by N positions; 

(CS) ~ 0010 if (RB,RB+l) = 0; 
(CS) ~ 0001 if (RB,RB+l) < 0; 
(CS) ~ 0100 if (RB,RB+l) > 0; 

Registers Affected: 
RB, RB+l, CS 

A5-8 

15 

zzzz 1 

15 

xyzz 1 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

IS NS 16 6N + 1 0,Q1 ,00 



Shift Operations 
DSRA 

Double Shift Right Arithmetic 
DESCRIPTION: The concatenated contents of the Derived Address, DA, and DA +1.(i.e. the concatenated contents 
of RB'.and RB + 1), are shifted right arithmetically N positions. The shifted results are stored in RB and RB + 1. The' 
double right shift arithmetic operation is as follows: the sign bit of RB, which is not changed, is copied into the next 
position for each position shifted, bits shifted out of the least significant position of RB enter the sign bit position of 
RB + 1, and bits shifted out of the least significant bit position of RB + 1 are lost. The condition status, CS, is set based 
on the result in register RB and RB + 1. 

Note: N -1 = 0 represents a shift of one position. 

N -1 = 15 represents a shift of sixteen positions. 

Example: 

RB, RB + 1 Before Shift 

0 RB 15 0 

I, slabc 
1 

defg 
1 

hijk lmnp 
1 1 

Szqrs 

RB, RB + 1 After Shift (N =4) 

0 RB 15 0 

I slslslsl 1 slabc 
1 

defg I~'hijk 
1 

1 ' lmnp 

Addr Mil Std Mnemonic 
(IEEE Mnemonic) . Mode Format/Opcode 

DSRA RB,N 
(SHRAL #data,Rb) 

Register Transfer Description: 

R 
8 

67 

RB+l 

tuvw 1 xyzz 

RB+l 

1 

s2qrs 'I" tuvw 

4 4 

N-l RB 

(RB,RB + 1) <- (RB,RB + 1) Shifted right arithmetically by N positions; 

(CS) <- 0010 if (RB,RB + 1) = 0 ; 
(CS) <- 0001 if (RB,RB + 1) < 0 ; 
(CS) <- 0100 if (RB,RB + 1) > 0 ; 

Registers Affected: 
RB, RB+l, CS 

AS-9 

15 

zzzz I' 

15 

Clock CyCles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

6N + 10,01,00 • 



Shift Operations 
DSLC 

Double Shift Left Cyclic 
DESCRIPTION: The concatenated contents of the Derived Address, DA, and DA + 1 (i.e. the concatenated contents 
of RB and RB + 1), are shifted left cyclically N positions. The shifted results are stored in RB and RB + 1. The double 
left shift cyclic operation is as follows: bits shifted out of the sign bit position of RB enter the least significant bit posi­
tion of RB + 1, bits shifted out of the sign bit position of RB + 1 enter the least significant bit position of RB, and 
consequently no bits are lost. The condition status, CS, is set based on the result in RB and RB + 1. 

Note: N -1 = 0 represents a shift of one position. 

N -'-1 = 15 represents a shift of sixteen positions. 

Example: 

RB, RB + 1 Before Shift 

0 RB 15 0 

I slabc I defg I hijk Imhp I I s2qrs 

RB, RB + 1 After Shift (N =4) 

0 RB 15 0 

I defg hijk I Imnp Szqrs I I tuvw 

Addr Mil Std Mnemonic 
(IEEE Mnemonic) Mode Format/Opcode 

DSLC 
(ROLL 

RB,N 
#data,Rb) 

Register Transfer Description: 

8 
R 68 

RB+l 

tuvw I xyzz 

RB+l 

xyzz I zzzz 

4 4 

N-l RB 

(RB,RB + 1) <-- (RB,RB + 1) Shifted left cyclically by N positions; 

(CS) <-- 0010 if (RB,RB + 1) = 0 ; 
(CS) <-- 0001 if (RB,RB + 1) < 0 ; 
(CS) <-- 0100 if (RB,RB + 1) > 0 ; 

Registers Affected: 
RB, RB+l, CS 

A5-10 

15 

zzzz I 

15 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

IS NS 16 9N + 1 0,Q1 ,00 



Shift Operations 
SLR 

Shift Logical, Count in Register 
DESCRIPTION: The contents of register RA are shifted logically N positions, whereN is the contents ofregister RR 
If N is positive «RBo) = 0), then the shift direction is left; if N is negative (2's complement notation, (RBo) = 1), then the 
shift direction is right. The condition status, CS, is set based on the result in RA. 

Note: N = 0 represents a shift of zero positions. 

If INI>16, the fixed point overflow occurs, no shifting takes place, and this instruction is treated as a Nap. (See NaP) 

The contents of RB remain unchanged, unless RA = RB; in this event the contents are shifted N positions. 

(See "Description" of the logical shift instructions., SLL and SRL for the definition of shift operations.) 

Mil Std Mnemonic Addr 
(IEEE Mnemonic) Mode Format/Opcode 

8 
SLR RA,RB 

R 
(SHlR Rb,Ra) 6A 

Register Transfer Description: 
PI4 +--- 1, exit, if INI > 16; 

(RA) +--- (RA) Shifted left logically by (RB) positions. 
if 0 < (RB) so 16; 

(RA) +--- (RA) Shifted right logically by - (RB) positions. 
if 0 > (RB) ~ -16; 

(CS) +--- 0010 if (RA) = 0 ; 
(CS) +--- 0001 if (RA) < 0 ; 
(CS) +--- 0100 if (RA) > 0 ; 

Registers Affected: 
RA, RB, CS, PI 

4 

RA 

AS-11 

4 

RB 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

if «RBo) = 0) 
I(RB)I .s 16 

if «RBo) = 1) 
ifN""O 

SN + 33,01 ,00s 

3N + 18,01 ,00 
11,01,00 

• 



Shift Operations 

SAR 

Shift Arithmetic, Count in Register 
DESCRIPTION: The contents of register RA are shifted arithmetically N positions, where N is the contents ofregister 
RB. If N is positive «RBo) =0), then the shift direction is left; if N is negative (2's complement notation, (RBo) = 1), 
then the shift direction is right. The condition status, CS, is set based on the result in RA. 

Note: N = 0 represents a shift of zero positions. 

If INI>16, a fixed point overflow occurs, no shifting takes place, and this instruction is treated as a Nap; (See NaP) 

The contents of RB remain unchanged, unless RA = RB; in this event, the contents are shifted N positions. 

(See "Description" of the arithmetic shift instruction, SRA for definition of the right shift operation. Left shift causes 
"zeros" to be shifted into low order position of result.) 

Fixed point overflow occurs if the sign bit changes during a left shift. 

Mil Std Mnemonic Addr 
(IEEE Mnemonic) Mode Format/Opcode 

8 
SAR RA,RB 

R 
(SHLRA Rb,Ra) 6B 

Register Transfer Description: 
PI4 ..... 1, exit, if INI > 16; 

(RA) ..... (RA) Shifted left arithmetically (RB) positions. 
if 16 ;::: (RB) ;::: 0 ; 

4 

RA 

(RA) ..... (RA) Shifted right arithmetically - (RB) positions. 
if 0 > (RB) ;::: -16; 

PI4 ..... 1, if (RAo) changes during the shift. 

(CS) ..... 0010 if (RA) = 0 ; 
(CS) ..... 0001 if (RA) < 0 ; 
(CS) ..... 0100 if (RA) > 0 ; 

Registers Affected: 
RA, RB, CS, PI 

AS-12 

4 

RB 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

if «RBo) =0) 
I(RB)I .:s 16 

if «RBo) = 1) 
ifN=O 

SN + 24,01,00 

3N + 18,01 ,00 
11,01,00 



Shift Operations 
seR 

Shift Cyclic, Count in Register 
DESCRIPTION: The contents ofregister RA are shifted cyclically N positions, where N is the contents of register RB. 
If N is positive «RBo) = 0), then the shift direction is left; if N is negative (2's complement notation, «RBo) = 1), then 
the shift direction is right. The condition status, CS, is set based on the result in RA. 

Note: N = 0 represents a shift of zero positions. 

If INI > 16, the fixed point overflow occurs, no shifting takes place, and this instruction is treated as a NOP. (See NOP) 

(See "Description" of the cyclic shift instruction, SLC, for definition of shift operations.) 

The contents of RB remain unchanged, unless RA = RB; in this event the contents are shifted N positions. 

Mil Std Mnemonic Addr 
(IEEE Mnemonic) Mode 

SCR RA,RB 
R 

(ROLR Rb,Ra) 

RegiSTer"1'rlinsTefUescfiplion: . 
PI4 ~ 1, exit, if INI > 16 

Format/Opcode 

8 

6C 

(RA) ~ (RA) Shifted left cyclically by (RB) positions. 
if 0 < (RB) :s 16; 

(RA) ~ (RA) Shifted right cyclically by - (RB) positions. 
if 0 > (RB) 2: -16; 

(CS) ~ 0010 if (RA) = 0 ; 
(CS) ~ 0001 if (RA) < 0 ; 
(CS) ~ 0100 if (RA) > 0 ; 

Registers Affected: 
RA, RB, CS, PI 

4 

RA 

A5-13 

4 

RB 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

if «RBo) = 0) 
I(RB)I ~ 16 

if «RBo) = 1) 
" if N;=.O 

3N + 21,01,00 

3N + 18,01,00 
H,Ot,OO 

• 



Shift Operations 

DSLR 

Double Shift Logical, Count in Register 
DESCRIPTION: The concatenated contents of register RA and RA + 1 are shifted logically N positions where register 
RB contains the count, N. If the count is positive ((RBo) = 0), then the shift direction is left. If the count is negative (2's 
complement notation, (RBo) = 1), then the shift direction is right. The condition status, CS, is set based on the result in 
RA and RA+ 1. 

Note: N = 0 represents a shift of zero positions. 

If INI>32, a fixed point overflow occurs, no shifting takes place, and this instruction is treated as a NOP. (See NOP) 

(See "Description" of the double shift logical instructions, DSRL and DSLL, for definition of shift operations.) 

The contents of RB remain unchanged, unless RA = RB; in this event, the contents are shifted N positions. 

Mil Std Mnemonic Addr 
(IEEE Mnemonic) Mode Format/Opcode 

8 4 
DSLR RA,RB 

R 
(SHLRL Rb,Ra) 6D RA 

Register Transfer Description: 
PI4 ~ 1, exit, if INI > 32; 

(RA,RA + 1) ~ (RA,RA + 1) Shifted left logically by (RB) positions. 
if 32 2: (RB) 2: 0; 

4 

RB 

(RA,RA + 1) ~ (RA,RA + 1) Shifted right logically by - (RB) positions. 
if 0> (RB) 2: -32; 

(CS) ~ 0010 if (RA,RA + 1) = 0 ; 
(CS) ~ 0001 if (RA,RA+1) < 0; 
(CS) ~ 0100 if (RA,RA + 1) > 0 ; 

Registers Affected: 
RA, RA+1, RB, CS, PI 

AS-14 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

if ((RBo) = 0) 
I(RB)I .:s 32 

if ((RBo) = 1) 
ifN=O 

aN + 36,01 ,00 

6N + 24,01,00 
11,01,00 



Shift Operations 
DSAR 

Double Shift Arithmetic, Count in Register 
DESCRIPTION: The concatenated contents of register RA and RA + 1 are shifted arithmetically N positions where 
register RB contains the count, N. If the count is positive «RBo) = 0), then the shift direction is left. If the count is 
negative (2's complement notation, (RBo) = 1), then the shift direction is right. The condition status, CS, is set based on 
the result in RA and RA + 1. 

Note: N = 0 represents a shift of zero positions. 

If INI>32, a fixed point overflow occurs, no shifting occurs, and this instruction is treated as a NOP. (See NOP) 

The contents of RB remain unchanged, unless RA = RB; in this event the contents are shifted N positions. 

(See "Description" of the double shift arithmetic instruction, DSRA, for the definition of the right shift operation. Left 
shift causes "zeros" to be shifted into low order position of result.) 

Fixed point overflow occurs if the sign bit is changed during a left shift. 

Mil Std Mnemonic 
(IEEE Mnemonic) 

DSAR RA,RB 
(SHLRAL Rb,Ra) 

Addr 
Mode Format/Opcode 

R 6E 

Register Transfer Description: 
P14 +- 1, exit, if INI > 32; 

............. -4 .. ·····4···· 

RA RBI 

(RA,RA + 1) +- (RA,RA + 1) Shifted left arithmetically by (RB) positions. 
if 32 2: (RB) > 0; 

(RA,RA+1) +- (RA,RA+1) Shifted right arithmetically by -(RB) positions. 
if 0> (RB) 2: -32; 

PI4 +- 1, if (RAo) changes during the shift; 

(CS) +- 0010 if (RA,RA + 1) = 0 ; 
(CS) +- 0001 if (RA,RA + 1) < 0 ; 
(CS) +- 0100 if (RA,RA + 1) > 0 ; 

Registers Atl'ected: 
RA, RA+1, RB, CS, PI 

A5-15 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

if «RBo) = 0) 
I(RB)I .$. 32 

if «RBo) = 1) 
ifN=O 

6N + 24,01,00 
11,01,00 



Shift Operations 

DSCR 

Double Shift Cyclic, Count in Register 
DESCRIPTION: The concatenated contents of register RA and RA + 1 are shifted cyclically N positions, where register 
RB contains the count, N. If the count is positive «RBo)=O), the shift direction is left. If the count is negative (2's 
complement notation, (RBo) = 1), the shift direction is right. The condition status, CS, is set based on the result in RA 
and RA+l. 

Note: N = 0 represents a shift of zero positions. 

If INI>32, the fixed point overflow occurs, no shifting takes place, and this instruction is treated as a NOP. (See NOP) 

(See "Description" of the double shift cyclic instructions, DSLC, Tfor the definition of shift operations.) 

The contents of RB remain unchanged, unless RA = RB; in this event Tthe contents are shifted N positions. 

Mil Std Mnemonic Addr 
(IEEE Mnemonic) Mode FormatJOpcode 

DSCR RA,RB 
8 4 4 

(ROLRL Rb,Ra) 
R 6F RA RB 

Register Transfer Description: 
PI4 +- 1, exit, if INI > 32; 

(RA,RA + 1) +- (RA,RA + 1) Shifted left cyclically by (RB) positions. 
if 32 ~ (RB) > 0; 

(RA,RA + 1) +- (RA,RA + 1) Shifted right cyclically by - (RB) positions. 
if 0> (RB) ~ -32; 

(CS) +- 0010 if (RA,RA + 1) = 0 ; 
(CS) +- 0001 if (RA,RA + 1) < 0 ; 
(CS) +- 0100 if (RA,RA + 1) > 0 ; 

Registers Affected: 
RA, RA+1, RB, CS, PI 

A5-16 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

if «RBo) = 0) 
I(RB)I .:5. 32 

if «RB)=1) 
ifN=O 

9N + 24,01 ,00 

9N + 24,01,00 
11,01,00 



[llclgrams·· 





FAIRCHILD 

A Schlumberger Company 

Load/Store/Exchange 
L, LB, LBX, LI, LIM, LlSN, LISp, LR 

Single Precision Load 
DESCRIPTION: The single precision Derived Operand, DO,is loaded into the register RA .. The Condition Status, CS, 
is set based on the result in register RA. 

Mil Std Mnemonic 
{IEEE Mnemonic) 

L RA,ADDR 
(LD addr,Ra) 
L RA,ADDR,RX 
(LD . addr(Rx),Ra) 

LB BR,DSPL 
(LD dspl(Br), R2) 

LBX BR,RX 
(LD (Rx)(Br),R2) 

LI RA,ADDR 
.... Jb!L, ....... _@.~ddG.~~L. 

LI RA,ADDR,RX 
(LD Addr(Rx)@,Ra) 

LIM RA,DATA 
(LD #data,Ra) 
LIM RA,DATA,RX 
(LD #data(Rx),Ra) 

LISN RA,N 
(LD4 #data,Ra) 

LISP RA,N 
(LD4 #data,Ra) 

LR RA,RB 
(~OV Rb,Ra) 

Register Transfer Description: 
(RA) <-DO; 

(CS) <- 0010 if (RA) = 0 ; 
(CS) <- 0001 if (RA) < 0 ; 
(CS) <- 0100 if (RA) > 0 ; 

Registers Affected: 
RA, .(;S 

Addr 
Mode Format/Opcode 

D 8 

80 
DX 

4 2 
B .0 

I 
0 

4 2 
BX 4 

I 
0 

I 

IX ... I 
1M 8 

IMX 
85 

8 
ISN 83 

8 
ISP 82 

8 
R 81 

2 

IBR'I 

2 

IBR'I 

4 4 

RA RX 
I I 

8 

DSPL 

4 4 

0 RX . 

Clock Cycles*, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

16 12,02,01 

ADDR 
12,02,01 

12S BRS 15 
BR' = BR - 12 11,01,01 
RA= R2 

12S BRS 15 
BR' = BR - 12 11,01,01 
RA= R2 

4 4 16 16,02,02 

16,02,02 
"·I·~RA·'j· ·R){·l-r···· 'Ab"J5iC ··t··· 

11,02,00 

14,02,00 

4 4 

RA RX 
I I 

16 

DATA 

07,01,00 II 4 4 

RA N-l 
I 

4 4 

RA N-l 07,01,00 

4 4 

RA RB 04,01,00 



Load/Store/Exchange"'·· 
DL,DLB,DLBX,DLI,DLR 

Double Precision Load 
DESCRIPTION: The double precision Derived Operand, DO; is loaded into the register RA and RA + 1 such that the 
MSH of DO is in RA. The Condition Status, CS, is set based on the result in RA and RA + 1. 

Mil Std Mnemonic 
(IEEE Mnemonic) 

DL .. RA,ADDR 
(LDL addr,Ra) 
DL RA,ADDR,RX 
(LDL addr(Rx),Ra) 

DLB BR,DSPL 
(LDL dspl(Br),RO) 

DLBX BR,RX 
(LDL (Rx)(Br),RO) 

DLI RA,ADDR 
(LDL @addr,Ra) 
DLI RA,ADDR,RX 
(LDL addr(Rx)@,Ra) 

DLR RA,RB 
(MOVL Rb,Ra) 

Register Transfer Description: 
(RA,RA + 1) +- DO; 

Addr 
Mode Format/Opcode 

D 8 

86 
DX 

4 2 2 
B 0 

I 
1 IBR'I 

.4 2 2 
BX 4 

I 
0 IBR'I 

I 8 

IX 
88 

8 
R 87 

(CS) +- 0010 if (RA,RA+l) = 0; (Double fixed point zero); 
(CS) +- 0001 if (RA,RA + 1) < 0 ; 
(CS) +-0100 if (RA,RA+l) > 0 ; 

Registers AfTected: 
RA, RA+l, CS 

A6-4 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

4 4 16 22,02,02 

I I RA RX ADDR 
22,02,02 

8 12S BRS 15 
BR' = BR - 12 21,01,02 DSPL 
RA= RO 

4 4 12S BRS 15 
BR' = BR - 12 21,01,02 1 RX 
RA= RO 

4 4 16 26,02,03 

I I 
RA RX ADDR 

26,02,03 

4 4 

RA RB 16,01,00 



Load/Store/Exchange 
EFL 

Extended Precision Floating Point Load 
DESCRIPTION: The extended precision floating point Derived Operand, DO, is loaded into registers RA, RA + 1 and 
RA + 2 such that the most significant 16-bits of the word are loaded into register RA. The condition status, CS, is set 
based on the results in registers RA, RA + 1 and RA + 2. 

Mil Std Mnemonic Addr 
(IEEE Mnemonic) Mode Format/Opcode 

EFL RA,ADDR 
(LDX addr,Ra) 
EFL RA,ADDR,RX 
(LDX addr(Rx), Ra) 

Register Transfer Description: 
(RA, RA+1, RA+2) ~DO; 

D 

DX 

(CS) ~ 0010 if (RA, RA+1, RA+2) = 0; 
(CS) ~ 0001 if (RA, RA + 1, RA +2) < 0 ; 
(CS) ~ 0100 if (RA, RA+1, RA+2) > 0 ; 

.... Registel's, AlIected: 
RA, RA+1, RA+2, CS 

8 

8A 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

4 4 16 26,02,03 

I I RA RX ADDR 
26,02,03 

II 



Load/Store/Exchange 
LUB, LUBI 

Load From Upper Byte 
DESCRIPTION: The MSH (upper byte) of the Derived Operand, DO, is loaded into the LSH (lower byte) of register 
RA. The MSH (upper byte) of RA is unaffected. The condition status, CS, is set based on the result in RA. 

Mil Std Mnemonic 
(IEEE Mnemonic) 

LUB 
(LDUB 
LUB 
(LDUB 

LUBI 
(LDUB 
LUBI 
(LDUB 

RA,ADDR 
addr,Ra) 
RA,ADDR,RX 
addr(Rx),Ra) 

RA,ADDR 
@addr,Ra) 
RA,ADDR,RX 
addr(Rx)@,Ra) 

Register Transfer Description: 
(RA)s_15 +- DOO- 7; 

(CS) +- 0010 if (RA) = 0 ; 
(CS) +- 0001 if (RA) < 0 ; 
(CS) +- 0100 if (RA) > 0 ; 

Registers ACCected: 
RA,CS 

Addr 
Mode FormatiOpcode 

D 8 

DX 
8B 

I 8 

IX 
8D 

A6-6 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

4 4 16 15,02,01 

RA RX I I ADDR 
15,02,01 

4 4 16 19,02,02 

RA RX I I ADDR 
19,02,02 



'dt.f 

Load/Store/Exchange 
LLB, LLBI 

Load From Lower Byte 
DESCRIPTION: The LSH (lower byte) of the Derived Operand, DO, is loaded into the LSH (lower byte) of register 
RA. The MSH (upper byte) of RA is unaffected; The condition status, CS, is set based on the result in RA. 

Mil Std Mnemonic 
(IEEE Mnemonic) 

LLB 
(LDLB 
LLB 
(LDLB 

LLBI 
(LDLB 
LLBI 
(LDLB 

RA,ADDR 
addr,Ra) 
RA,ADDR,RX 
addr(Rx),Ra) 

RA,ADDR 
@addr,Ra) 
RA,ADDR,RX 
addr(Rx)@,Ra) 

Register Transfer Description: 
(RA)g_15 <- DOS- 15; . 

. -... -. (CSr~-OO:iOlf(RAr='O·;' 
(CS) <- 0001 if (RA) < 0 ; 
(CS) <- 0100 if (RA) > 0 ; 

Registers Affected: 
RA,CS 

Addr 
Mode Format/Opcode 

D 8 

DX 
8C 

I 8 

I 8E 
IX 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

4 4 16 12,02,01 

I RA RX I I ADDR 
12,02,01 

4 4 16 16,02,02 

RA RX I I ADDR 
16,02,02 

II 



Load/Store/Exchange 
ST, STB, STBX, STI 

Single Precision Store 
DESCRIPTION: The contents of the register RA are stored into the Derived Address,DA. 

Clock Cycles, 
Mil Std Mnemonic Addr Instruction Fetch Bus Cycles, 
(IEEE Mnemonic) Mode Format/Opcode Operand Bus Cycles 

ST RA,ADDR 
D 8 4 4 16 12,02,01 

(ST Ra,addr) 

I I ST RA,ADDR,RX 90 RA RX ADDR 
(ST Ra,addr(Rx)) 

DX 12,02,01 

STB BR,DSPL 
4 2 2 8 12.::;. BR'::;' 15 

(ST R2,dspl(Br)) 
B 0 

I 
2 IBR'I DSPL BR' = BR - 12 11,01,01 

RA = R2 

STBX BR,RX 
4 2 2 4 4 12.::;. BR'::;' 15 

(ST R2,(RX)(B)) 
BX 4 

I 
0 IBR'I 2 RX BR' = BR - 12 11,01,01 

RA= R2 

STI RA,ADDR 
I 8 4 4 16 

(ST Ra,@addr) 

I I 

16,02,02 

STI RA,ADDR,RX 94 RA RX ADDR 
(ST Ra,addr(Rx)@) 

IX 16,02,02 

Register Transfer Description: 
[DA] ~ (RA); 

Registers Affected: 
None 

A6-8 



Load/Store/Exchange 
STC, STCI, STZ, STZI 

Store A Non-Negative Constant 
DESCRIPTION: The constant N, where N is an integer(O :5 N :5 15) is. stored atthe Derived Address, DA. For the 
special case of storing zero into memory the mnemonics 

STZ ADDR, RX for direct addressing 
and STZI ADDR, RX for indirect addressing 

may be used. In this special case, the N field equals O. 

Addr Mil StdMnemonic 
(IEEE Mnemonic) Mode Format/Opcode 

STC 
(MOV4 
STC 
(MOV4 

N,ADDR 
#data,addr) 
N,ADDR,RX 
#data,addr(Rx)) 

STCI N,ADDR 
(MOV4 #data,@addr) 

D 

DX 

STCI N,ADDR,RX IX 
.•• , .... (M.Q\tL.ildata.addrtBx)@) ..... _ ... _." 

Register Transfer Description: 
[DA] ~ N, where 0:5 N :5 15; 

Registers Affected: 
None 

8 

91 

8 

92 

4 4 

N I RX I 

4 4 

N RX I 
"-._ ~F"'_' ._~"~,,_ •• , __ • ,,~~,,'~ __ ~. ,, __ , '~N"' y< ~ ___ , 

I 

I 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

16 12,02,01 

ADDR 
12,02,01 

16 16,02,02 

ADDR 
16,02,02 

_~ __ ,_"'._,_' ___ ' c __ ._~_ .,. ~_V' ~'n" .. __ ~~ ______ ._'".,,_. 

II 



Load/Store/Exchange 

OST, OSTB, OSTI, OSTX 

Double Precision Store 
DESCRIPTION: The contents of registers RA and RA + 1 are stored at the Derived Address, DA, and DA + 1, respec-
tively. 

Clock Cycles, 
Mil Std Mnemonic Addr Instruction Fetch Bus Cycles, 
(IEEE Mnemonic) Mode FormatlOpcode Operand Bus Cycles 

DST RA,ADDR 
D 8 4 4 16 16,02,02 (STL Ra,addr) 

I I DST RA,ADDR,RX 96 RA RX ADDR 
(STL Ra,addr(Rx)) 

DX 16,02,02 

4 2 2 8 12~ BR~ 15 DSTB BR,DSPL 
B 

IBR'I 
BR' = BR - 12 15,01,02 (STL RO,dspl(Br)) 0 3 DSPL 
RA = RO 

DSTI RA,ADDR 8 4 4 16 20,02,03 (STL Ra,@addr) 

I I DSTI RA,ADDR,RX 98 RA RX ADDR 
(STL Ra,addr(Rx)@) IX 20,02,03 

DSTX BR,RX 
4 2 2 4 4 12~ BR~ 15 

(STL RO,(Rx)(Br)) 
BX 4 

I 
0 IBR'I 3 RX BR' = BR - 12 15,01,02 

RA = RO 

Register Transfer Description: 
[DA,DA+l] <-- (RA,RA+l); 

Registers Affected: 
None 

A6-10 



Load/Store/Exchange 
SRM 

Store Register Through Mask 
DESCRIPTION: The contents of register RA are stored into the Derived Address, DA, through the mask in register 
RA + 1. For each position in the mask that is a one, the corresponding bit of register RA is stored into the correspond· 
ing bit of the DA. For each position in the mask that is a zero no change is made to the corresponding bit stored in the 
DA, 

Clock Cycles, 
Mil Std Mnemonic . Addr Instruction Fetch Bus Cycles, 
(IEEE Mnemonic) Mode Format/Opcode Operand Bus Cycles 

SRM RA,ADDR 
D 8 4 4 16 25,02,02 (STMI Ra, addr) 

I I SRM RA,ADDR,RX 97 RA RX ADDR 
(STMI Ra,addr(Rx)) 

DX 25,02,02· 

Register Transfer Description: 
[DAj-{[DAj t (RA+l)}v{[RAj t [RA+l]); 

(RA + 1) = MASK, (RA) = DATA; 

or, equivalently, 

(RQ) -[DAj; 

(RQ)i - (RA)i if (RA+l)i = 1 for i = 0,1, ... , 15; 

[DAj- (RQ); 

Registers Affected: 
None 

AR.11 



Load/Store/Exchange 
EFST 

Extended Precision Floating Point Store 
DESCRIPTION: The contents of registers RA, RA + 1; RA + 2 are stored at the Derived Address, DA, DA+ 1, and 
DA+2. 

Clock Cycles, 
Mil Std Mnemonic Addr Instruction Fetch Bus Cycles, 
(IEEE Mnemonic) Mode Format/Opcode Operand Bus Cycles 

EFST RA,ADDR 
D 8 4 4 16 20,02,03 (STX Ra, addr) 

II EFST RA,ADDR,RX 9A RA RX ADDR 
(STX Ra,addr(Rx» 

DX 20,02,03 

Register Transfer Description: 
[DA, DA+1, DA+2j +-- (RA, RA+1, RA+2); 

Registers Affected: 
None 

A6·12 



Load/Store/Exchange 
STUB, SUB 

Store into Upper Byte 
DESCRIPTION: The LSH (lower byte) of register RA is stored into the MSH (upper byte) of the Derived Address, 
DA. The LSH (lower byte) of the DA is unchanged. 

Clock Cycles, 
Mil Std Mnemonic Addr Instruction Fetch Bus Cycles, 
(IEEE Mnemonic) Mode Format/Opcode Operand Bus Cycles 

4 4 16 .16,02,02 

RA RX I I ADDR I 16,02,02 

STUB RA,ADDR 
D 8 

(STUB Ra,addr) 
STUB RA,ADDR,RX 9B 
(STUB Ra,addr(Rx)) DX 

4 4 16 20,02,03 

RA RX I I ADDR 
20,02,03 

SUBI RA,ADDRR 
I 8 

(STUB Ra,@addr) 
SUm RA,ADDR,RX 9D 
(STUB Ra,addr(Rx)@) 

IX 

Register Transfer Description: 
[DAlo_7 +- (RA)S-lS; 

.-. "-Registel'S'AtTeeted: 
None 

Af'l-1~ 



Load/Store/Exchange 
SLBI, STLB 

Store into Lower Byte 
DESCRIPTION: The LSH (lower byte) of register RA is stored into the LSH (lower byte) of the Derived Address, 
DA. The MSH (upper byte) of the DA is unchanged. 

Mil Std Mnemonic 
(IEEE Mnemonic) 

STLB 
(STLB 
STLB 
(STLB 

SLBI 
(STLB 
SLBI 
(STLB 

RA,ADDR 
Ra,addr) 
RA,ADDR,RX 
Ra,addr(Rx)) 

RA,ADDR 
Ra,@addr) 
RA,ADDR,RX 
Ra,addr(Rx)@) 

Register Transfer Description: 
[DAls-15 +- (RA)8_1S; 

Registers Affected: 
None 

Addr 
Mode Format/Opcode 

D 8 

9C 
DX 

8 

9E 
IX 

AS-14 

4 4 

RA RX I 

4 4 

RA RX I 

I 

I 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

16 16,02,02 

ADDR 
16,02,02 

16 20,02,03 

ADDR 
20,02,03 



Load/Store/Exchange 
XBR 

Exchange Bytes in Register 
DESCRIPTION: The upper byte of register RA is exchanged with the lower byte of register RA. The CS is set based 
on the result in register RA. 

Mil Std Mnemonic 
(IEEE Mnemonic) 

XBR RA 
(XCHB Ra) 

Register Transfer Description: 
(RA)o_7 ~ (RA)S-lS; 

(CS) <- 0010 if (RA) = 0 ; 
(CS) <- 0001 if (RA) < 0 ; 
(CS) <- 0100 if (RA) > 0 ; 

Registers Affected: 
RA,CS 

Addr 
Mode Format/Opcode 

8 
S EC 

4 

RA 

AlLir:: 

4 

o 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

07,01,00 



Load/Store/Exchange 
XWR 

Exchange Words in Registers 
DESCRIPTION: The contents of register RA are exchanged with the contents of register RB. The CS is set based on 
the result in register RA. 

Mil Std Mnemonic 
(IEEE Mnemonic) 

XWR 
(XCH 

RA,RB 
Rb,Ra) 

Register Transfer Description: 
(RA) ~ (RB); 

(CS) +- 0010 if (RA) = 0 ; 
(CS) +- 0001 if (RA) < 0 ; 
(CS) +- 0100 if (RA) > 0 ; 

Registers Affected: 
RA, RB, CS 

Addr 
Mode FormatJOpcode 

8 
R ED 

4 

RA 

A6-16 

4 

RB 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

10,01,00 







FAIRCHILD 
Multiple Load/Store 
PSHM 

A Schlumberger Company 

Push Multiple Registers onto the Stack 
DESCRIPTION: For RA < RB,the contents of RB through RA are pushed onto a stack in memory using R15 as the 
stack pointer. As each register contents are pushed onto the memory stack, R15 is decremented by one word for each 
word pushed. On completion, R15 points to the last item on the stack, the contents of RA. 

For RA > RB, the contents of RB through RO, and then the contents of R15 through RA, are pushed onto the stack. 
On completion, R15 points to the last item on the stack, the contents of RA. 

In both cases, successive increasing addresses on the stack correspond to successive increasing register addresses, with a 
point discontinuity between R15 and RO in the latter case. 

Example: PSHM R3 ,R5 results in 

Register Transfer Description: 
if RA :s; RB then 
for i = 0 thru RB - RA do 

begin 
(R15) <-- (R15) - l; 
[(R15)] <-- (RB) - i); 
end; 

else 
begin 
for i = 0 thru RB da 
begin 
(Rl5) <-- (RI5) - 1; 
[(Rl5)] <-- (RB - i); 
end; 

far i = 0 thru 15 - RA da 
begin 
(Rl5) <-- (Rl5) - l; 
[(Rl5)] <-- (R15 - i); 
end; 

end; 

Registers Affected: 
Rl5 

(R3) 

(R4) 

(R5) 

PSHMR14,R2resultsin 

(Rl4) 

(Rl5) 

(RO) 

(Rl) 

H~ (RZ)" ....--



Multiple Load/Store 

POPM 

Pop Multiple Registers Off the Stack 
DESCRIPTION: For RA:s RB, registers RA through RB are loaded sequentially from a stack in memory using R15· 
as the stack pointer. 

For RA > RB, registers RA through R14 and then RO through RB are loaded sequentially from the stack. 

In both cases, 

a. as each word is popped from the stack, R15 is incremented by one; 

b. if R15 is included in the transfer, then it is effectively ignored; 

c. on completion, R15 points to top word of the stack remaining. 

Mil Std Mnemonic Addr 
(IEEE Mnemonic) Mode Format/Opcode 

POPM RA,RB 
8 4 4 

(POPM @R15,Ra,Rb) 

Register Transfer Description: 
if RA :s RB then 
fori = OthruRB - RAdo 

begin 

S 

if RA + i 4= 15 then (RA + i) <- [(R15)]; 
(R15) <- (R15) + 1; 
end; 

else 
begin 
for i = 0 thru 15-RA do 
begin 
if RA + i 4= 15 then (RA + i) <- [(R15)]; 
(R15) <- (R15) + 1; 
end; 

for i = 0 thru RB do 
begin 
(i) <- [(R15)]; 
(R15) <- (R15) + 1; 
end; 

end; 

Registers Affected: 
RA through R14, RO through RB, R15 

8F RA RB 

A7-4 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

16N* + 4,01 ,N* 

*N = Number of registers manipulated. 



Multiple Load/Store 
LM 

Load Multiple Registers 
DESCRIPTION: The contents of the Derived Address, DA, are loaded into register RO, then the contents of the 
DA + 1.are loaded into register R1, ... , finally, the contents of DA + N are loaded into RN. Effectively, this instruction 
allows the transfer of (N + 1) words from memory to the register file. 

Mil Std Mnemonic 
(IEEE Mnemonic) 

LM N,ADDR 
(LDM #data,addr,RO) 
LM N,l~DDR,RX 

(LDM #data,addr(Rx),RO) 

Register Transfer Description: 
(RO) <- [DA); 

(R1) <- [DA + 1); 

(R2) <- [DA.+2); 

(RN) <- [DA + N); 

Registers Affected: 
RO through RN 

Addr 
Mode Format/Opcode 

8 
D 

89 
DX 

4 4 

N RX I 
0::;' N::;'15 

A7-5 

I 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand BusCycles 

16 
aN' + a,02,N' 

ADDR 
aN' + a,02,N' 

'N = Number of words manipulated. 

II 



Multiple Load/Store 
STM 

Store Multiple Registers 
DESCRIPTION: The contents of register RO are stored into the Derived Address, DA; then the contents of Rl are 
stored into DA+l; ... ; finally the contents of RN are stored into DA+N where N is an integer, O:s N:s 15. Effectively, 
this instruction allows the transfer of (N + 1) words from the register file to memory. 

Addr Mil Std Mnemonic 
(IEEE Mnemonic) Mode Format/Opcode 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

STM 
(STM 
STM 
(STM 

N,ADDR 
#data,RO,addr) 
N,ADDR,RX 
#data,RO,addr(Rx)) 

Register Transfer Description: 
[DA] ~ (RO); 

[DA+l] ~ (Rl); 

[DA+Z] ~ (RZ); 

D 

DX 

[DA+N] ~ (RN) O:s N:s 15; 

Registers Affected: 
None 

8 4 4 16 

L-____ 9_9 ____ ~ ___ N __ ~_R_X __ ~1 IL ____ A_D_D_R __ ~ 
9N* + 8,02,N* 

9N* + 8,02,N* 

*N = Number of words manipulated. 

A7-6 







I , 

FAIRCHILD 
Program Control 

A Schlumberger Company 
JC, JCI 

Jump On Condition 
DESCRIPTION: This is a conditional jump instruction wherein the instruction sequence jumps to the Derivt;d Address, 
DA, if a logical one results from the following operation: 

(1) The 4-bit C field is bit-by-bit ANDed with the 4-bit condition status, CS 

(2) The resulting 4-bits are ORed together 

(3) or if C = 7 or C = F. 

Otherwise, the next sequential instruction is executed. 

Condition Code 
Mil Std IEEE 

Cz C16 Condition Mnemonic Mnemonic 

0000 0 NOP NOP 
0001 1 less than (zero) LT LZ M BLT,BN 
0010 2 equal to (zero) EQ EZ BE,BZ 
0011 3 less than or equal to (zero) LE LEZ NP BLE,BNP 
0100 4 greater than (zero) GT GZ P BGT,BP 
i!m ... 5 .nOt.J~qII.al~t()..(zerO) NE NZ. BN1i:,BNZ 
0110 6 greater than or equal to (zero) GE GEZ NM BGE,BNN 
0111 7 unconditional BR,RET* 
1000 8 carry CY BC 
1001 9 carry or less than (LT) BCLT,BCN 
1010 A carry or equal (EQ) BCE,BCZ 
1011 B carry or less than 

or equal to (zero) (LE) BCLE,BCNP 
1100 C carry or greater than (GT) BCGT,BCP 
1101 D carry or not equal to BCNE,BCNZ 
1110 E carry or greater than 

or equal to (zero) (GE) BCGE,BCNN 
1111 F unconditional BR,RET* 

• RET is equivalent to JC 7,a,RX or JC 15,a,RX 

A8-3 



Program Control 
JC, JCI 

Clock Cycles, 
Mil Std Mnemonic Addr Instruction Fetch Bus Cycles, 
(IEEE Mnemonic) Mode Format/Opcode Operand Bus Cycles 

JC C,LABEL 
D 8 4 4 16 WO/JMP09,02,00 

(** addr) 

I I 
W/JMP 17,03,00 

JC C,LABEL,RX 70 C RX LABEL WO/JMP 09,02,00 DX 
(** addr(Rx» W/JMP 17,03,00 

JCI C,ADDR 8 4 4 16 WO/JMP 13,02,00 
(** @addr) 

I I 
W/JMP 21,03,00 

JCI C,ADDR,RX 71 C RX ADDR WO/JMP 13,02,00 
(** Addr(Rx)@) 

IX 
W/JMP 21,03,00 

Register Transfer Description: ' 
(IC)+-DA ifC=7,or 

ifC=F,or 
if (Co t CSo) V (Cl t CS1) V (Cz t CSz) V (C3 t CS3) = 1; 

Registers Affected: 
IC (if jump is executed) 

** See previous page for IEEE men monic based on value of C 1 
A8-4 

,.,

" 

" 



Program Control 
JS 

Jump To Subroutine 
DESCRIPTION: The'value of the instruction counter (the address of the next sequential instruction) is stored into 
register RA. Then, the IC is set to the. derived address, DA, thus ,effecting the jump. This sets up the return from 
subroutine to the address stored in the register RA, i.e., an indexed unconditional jump from location zero using RA as 
the index register shall transfer control to the instruction following the JS instruction. 

Note: If RA = RX, then the derived address, DA, is calculated before the IC is stored in RA. 

Mil Std Mnemonic 
(IEEE Mnemonio) 

JS 
(CALL 
JS 
(CALL 

RA,LABEL 
Ra,addr) 
RA,LABEL,RX 
Ra,addr(Rx» 

Register Transfer Description: 
(RA) ~ (Ie); 

(Ie) ~DA; 

Registers AtTected: 
RA,IC 

Addr 
Mode FormatJOpcode 

D 8 

72 
DX 

AB-5 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

4 4 16 12,03,00 

RA RX I I LABEL 
12,03,00 



Program Control 
SOJ 

Subtract One And Jump 
DESCRIPTION: The 16-bit contents of register RA are decremented by one. Then if the content of register RA is 
zero, the next sequential instruction is executed. If the content of register RA is non-zero, then a jump to the Derived 
Address, DA, occurs. 

Note: If RA = RX, then the derived address, DA, is calculated before RA is decremented. 

Addr Mil Std Mnemonic 
(IEEE Mnemonic) Mode FormatJOpcode 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

RA,LABEL SO] 
(DECBNZ 
So] 
(DECBNZ 

D 
Ra,addr) 
RA,LABEL,RX DX 
Ra,addr(Rx)) 

Register Transfer Description: 
(RA) +- (RA) - 1; 

(IC) +- DA if (RA) *' 0; 

(CS) +- 0010 if (RA) = 0; 
(CS) +- 0001 if (RA) < 0; 
(CS) +- 0100 if (RA) > 0; 

Registers Affected: 
RA, CS, IC (if the jump is executed) 

8 4 4 16 WO/JMP 13,02,00 

73 RA RX 1 'I --"'::"::"'--'1 W/JMP 17,03,00 
.. LABEL WO/JMP 13,02,00 

'--_____ -'--__ ...L.-__ --' '-------' W/JMP 17,03,00 

A8-6 

\ 

I 
if 

i 



Program Control 
BR 

Branch Unconditionally 
DESCRIPTION: A program branch is made to LABEL, i.e., the Derived Address, DA. 

Mil Std Mnemonic 
(IEEE Mnemonic) 

BR 
(BR 

LABEL 
%addr) 

Register Transfer Description: 
(Ie) -DA; 

Registers Affected: 
IC 

Addr 
Mode Format/Opcode 

8 8 

ICR 74 D* 

·-128~ D~ 127 

AS-7 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

14,02,00 



Program Control 
BEZ 

Branch if Equal To (Zero) 
DESCRIPTION: A program branch is made to LABEL, i.e., the Derived Address, DA, if the condition status, es, 
indicates that the previous result set the CS is equal to (zero). Otherwise, the next sequential instruction is executed. 

Mil Std Mnemonic 
(IEEE Mnemonic) 

BEZ 
(BE 

LABEL 
%addr) 

Register Transfer Description: 
(IC) +- DA if (CS) = XOlO; 

Registers Affected: 
IC (if the jump is executed) 

Addr 
Mode FormatJOpcode 

8 8 

ICR 75 D* 

*-128S DS 127 

A8-8 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

WO/BRANCH 04,01,00 
W/BRANCH 15,03,00 



Program Control 
Bll 

Branch if Less Than (Zero) 
DESCRIPTION: A program branch is made to LABEL, i.e., the Derived Address, DA, if the condition status, CS, 
indicates that the previous result which set the CS is less than (zero). Otherwise, the next sequential instruction is exe­
cuted. 

Mil Std Mnemonic 
(IEEE Mnemonic) 

BLT 
(BN 
(BlT 

.LABEL 
%addr) 
%addr) 

Register Transfer Description: 
(IC) +- DA if (CS) = XOO1; 

Registers Aft'ected: 
Ie (if the jump is executed) 

Addr 
Mode FormatJOpcode 

8 8 

ICR 76D* 

*-128~ D~ 127 

A8-9 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

WO/BRANCH 04,01,00 
W/BRANCH 15,03,00 



Program Control 
BlE 

Branch if Less Than or Equal to (Zero) 
DESCRIPTION: A program branch is made to LABEL, i.e., the Derived Address, DA, if the condition status, CS, 
indicates that the previous result which set the CS is less than or equal to (zero). Otherwise, the next sequential instruc-,. 
tion is executed. 

Mil Std Mnemonic Addr 
(IEEE Mnemonic) Mode Format/Opcode 

BLE LABEL 
8 8 

(BlE %addr) ICR 78 D* 
(BNP %addr) 

* -128~ D~ 127 

Register Transfer Description: 
(IC) ~ DA if (CS) = XOlO or (CS) = X001; 

Registers Affected: 
IC (if the jump is executed) 

A8-10 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

WO/BRANCH 04,01,00 
W/BRANCH 15,03,00 

, 
1 
I 



Program Control 
BGT 

Branch if Greater Than (Zero) 
DESCRIPTION: A program branch is made to LABEL, i.e., the Derived Address, DA, if the condition status, CS,· 
indicates that the previous result which set the CS is greater than (zero). Otherwise, the next sequential instruction is 
executed. 

Mil Std Mnemonic 
(IEEE Mnemonic) 

BGT 
{BGT 
(BP 

LABEL 
%addr) 
%addr) 

Register Transfer Description: 
(IC) <- DA if (CS) = X100; 

Registers Affe~ed: 
IC (if the jump is executed) 

Addr 
Mode Format/Opcode 

8 8 

ICR 79 D* 

* - 128.s D.s 127 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

WO/BRANCH 04,01,00 
W/BRANCH 15,03,00 

II 



Program Control 
BNZ 

Branch if Not Equal To (Zero) 
DESCRIPTION: A program branch is made to LABEL, i.e., the Derived Address, DA, if the condition status, CS, 
indicates that the previous result which set the CS is not equal to (zero). Otherwise, the next sequential instruction is 
executed. 

Mil Std Mnemonic Addr 
(IEEE Mnemonic) Mode FormatJOpcode 

BNZ LABEL 
8 8 

(BNE %addr) ICR 7A D* 
(BNZ %addr) • -128~ D~ 127 

Register Transfer Description: 
(IC) ~ DA if (CS) = X100 or (CS) = XOOl; 

Registers AtTected: 
IC (if the jump is executed) 

AS-12 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

WO/BRANCH 04,01,00 
W/BRANCH 15,03,00 



Program Control 
BGE 

Branch if Greater Than Or Equal To (Zero) 
DESCRIPTION: A' program branch is made to LABEL, i.e., the Derived Address, DA, if the condition status, CS, 
indicates that the previous result which set the CS is greater thail or equal to (zero). Otherwise, the next sequential 
instruction is executed. . 

Addr Mil Std Mnemonic 
(IEEE Mnemonic) Mode FormatJOpcode 

BOE 
(BGE 
(BNN 

LABEL 
%addr) 
%addr) 

Register Transfer Description: 

ICR 

(Ie) +- DA if (CS) = XlOO or (CS) = XOlO; 

Registers Affected: 
IC (if the jump is executed) 

8 8 

7B D* 

*-128~ D~ 127 

AA-1~ 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

WO/BRANCH 04,01,00 
W/BRANCH 15,03,00 



Program Control 
BEX 

Branch To Executive 
DESCRIPTION: This instruction provides a means to jump to a routine in another address state, AS. It is typically 
used to make controlled, protected calls to an executive. The 4-bit literal N selects one of 16 executive entry points to be 
used. Execution of this instruction causes an interrupt to occur using the EXEC call interrupt vector (interrupt 5). The 
new IC is loaded from the Nth location following the SW in the new processor state. The linkage pointer (LP), service 
pointer (SVP), and the new processor state (new MK, new SW, and new IC) are fetched from address state zero. The 
current processor state (old MK, old SW, and old IC) are stored in the address state specified by the new SW AS field. 
Interrupts are disabled when BEX is executed. The EXEC call interrupt cannot be masked or disabled. Arguments 
associated with the BEX instruction are passed by software convention. The processor lock and key function is ignored 
when this instruction is executed. An attempt to branch into an execute protected area of memory shall result in FT 0 

being set to 1. 

Mil Std Mnemonic Addr 
(IEEE Mnemonic) Mode 

BEX N 
S 

(BRK #data) 

Register Transfer Description: 
(RQ,RQ+1,RQ+2) <- (MK,SW,IC); 

(SVP) <- [2B16], where AS = 0; 

PIs <- 1; 

Format/Opcode 

8 4 

77 0000 

(MK,SW,IC) <- [(SVP), (SVP)+1, (SVP)+2+N)], where AS = 0; 

(LP) <- [2A16]' where AS = 0; 

[(LP),(LP) + 1,(LP) +2] <- (RQ,RQ+l,RQ+2), where AS = SW12- 1S ; 

Registers Affected: 
MK, SW, IC, PI 

A8-14 

4 

N 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

MMU 
noMMU 

87,02,08 
92,02,08. 

l 
r 

t 
\ 
,! 



Program Control 

LST, LSTI 

Load Status 
DESCRIPTION: The contents of the Derived Address, DA, and DA + 1, and DA + 2 are loaded into the Interrupt 
Mask register, Status Word register and Instruction Counter, respectively. This is a privileged instruction. 

Note: This instruction is an unconditional jump and is typically used to exit from an interrupt routine. DA, DA + 1, 
and DA + 2, in this typical case, contain the Interrupt Mask, Status Word, and Instruction Counter values for the inter­
rupted program and the execution of LST causes the program to return to its status prior to being interrupted. 

Clock Cycles, 
Mil Std Mnemonic Addr Instruction Fetch Bus Cycles, 
(IEEE Mnemonic) Mode Format/Opcode Operand Bus Cycles 

4 4 16 W/MMU 42,03,03 

I I 
W/OMMU 47,03,03 

0000 RX ADDR w/MMU 42,03,03 
W/OMMU 47,03,03 

LST ADDR 
D 8 

(LD addr,STATUS 
LST ADDR,RX 7D 
(LD addr(Rx),STATUS) 

DX 

4 4 16 W/MMU 46,03,04 

I I 
W/OMMU 51,03,04 

0000 RX ADDR W/MMU 46,03;04 
W/OMMU 51,03,04 

LSTI ADDR 8 
(LD @addr,STATUS 
LSTI ADDR,RX 7C 
(LD addr(Rx)@,STATUS) 

IX 

Register Transfer Description: 
(MK, SW, Ie) +- [DA, DA+1, DA+2j; 

Registers Affected: 
MK, SW,IC 

AIL1<: 



Program Control 

SJS 

Stack Ie And Jump To Subroutine 
DESCRIPTION: The contents of register RA are decremented by one. The address of the instruction following the SJS 
instruction is stored into the memory location pointed to by RA. Program control is then transferred to the instruction 
at the Derived Address, DA. RA is the stack pointer and can be selected by the programmer as anyone of the 16 
general registers. 

Note: If RA = RX, then the derived address, DA, is calculated before RA is decremented. 

Mil Std Mnemonic 
(IEEE Mnemonic) 

SJS 
(CALL 
SJS 
(CALL 

RA,LABEL 
@-RA,addr) 
RA,LABEL,RX 
@- Ra,addr(Rx)) 

Register Transfer Description: 
(RA) <- (RA) - 1; 

[(RA)) <- (Ie); 

(Ie) <- DA; 

Registers Affected: 
IC, RA 

Addr 
Mode FormatlOpcode 

D 8 

7E 
DX 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

4 4 16 22,03,01 

RA RX I I LABEL 
22,03,01 

A8-16 



Program Control 

URS 

Unstack Ie And Return From Subroutine 
DESCRIPTION: The contents of the memory location pointed to by register RA is loaded into the instruction counter, 
IC. RA is then incremented by one. Anyone of the 16 general registers may be designated as the stack pointer. This 
instruction is the subroutine return for SJS, Stack and Jump to Subroutine. 

Mil Std Mnemonic 
(IEEE Mnemonic) 

URS 
(RET 

RA 
@Ra+) 

Register Transfer Description: 
(IC) - [(RA)]; 

(RA) +- (RA) + 1; 

Registers Affected: 
RA,IC 

Addr 
Mode FormaJ/Opcode 

8 
S 7F 

4 

RA 

AA_17 

4 

o 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles. 

15,03,01 



No Operation 
DESCRIPTION: No operation is performed. 

Mil Std Mnemonic 
(IEEE Mnemonic) 

NOP 
(NOP) 

Register Transfer Description: 
None 

Registers Affected: 
None 

Addr 
Mode FormatiOpcode 

8 
S FF 

Program Control 

NOP 

4 4 

o o 

A8-18 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

09,01,00 

I 
I 



Program Control 

BPT 

Break Point 
DESCRIPTION: This instruction is typically used for halting the processor during.maintenance and diagnostic proce­
dures when the maintenance console is connected to the system. If the console is not connected, this instruction is 
treated as a NOP. Restarting the· processor after a BPT can only be done by: the maintenance console or the power on 
sequence. 

Mil Std Mnemonic 
(IEEE Mnemonic) 

BPT 
(HALT) 

Register Transfer Description: 
None 

Registers Affected: 
None 

Addr 
Mode FormatlOpcode 

8 
S FF 

4 4 

I F F I 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

*27,01,01 

• Assume no console 



Program Control 
BIF 

Built-In-Function 
DESCRIPTION: This instruction invokes special operations defined by the user. Note that this instruction mayuse one 
or more additional words immediately following it, the number and interpretation of which are determined by the Op. 
Ex. 

The F9450 implemellts puilHn-Function as a three (3) word instruction. The MSH of word 0 contains 4F per 1750A 
(noticel), ~d the format of the remaining 40 bits is as follows: 

BIT# 

8 

9 

10,11 

12,13,14,15 

16 -+ 31 
32-+ 47 

" = Bits in Op. Ex. 

Mil Std Mnemonic 
(IEEE Mnemonic) 

BIF Op. Ex. ,Addrl,Addr2 
( ) 

[BIF] 

[BIFI] 

DESCRIPTION 

"Indicates immediate(0)/direct(1) 
(refering to coprocessor command) 

"Indicates 2 word(0)/3 word (1) command 
(must be (1), if (0), bit 9 of FT is set)· 

"Indicates coprocessor number 
(00 = 0,01 = 1 ,10 = 2,11 = 3) (The F9450 will support 4 
coprocessors) 

"Indicates Index Register number 
(0 thru 16, 0 = no index register) 

coprocessor command 
coprocessor data address 

Addr 
Mode Format/Opcode 

S 8 1 1 2 4 16 
(D) 

10 111xxl o-FI 4F Addrl 
(DX) 

(I) 
4F 11111xx10-FI Addrl 

(IX) 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

16 34,03,02 

Addr2 
34,03,02 

"38,03,03 
Addr2 

"38,03,03 

"These operations have two 1I0's 

I 
~. 

I "; .. 

A8-20 

I 
I 

! 
I 



Register Transfer Description: 
if IR9=O, set FT9,exit 
Temp ~0800 
Temp6,7 ~ IRlO,l1 

IMMEDIATE no index reg. 
IRl(;"~31 -> [Temp] 

DIRECT no index reg. 
[IR l 6->31] -> [Temp] 

IMMEDIATE with index 
Rx + IRl 6->31 -> [Temp] 

DIRECT with index 
[Rx + IRl6->3tl-> [Temp] 
Temp = Temp + 1 
IR32->47 -> Temp 

Registers Affected: 
User Defined 

Program Control 

BIF 

II 

A8-21 
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FAIRCHILD 
Input/Output 
XIO 

A Schlumberger Company 

Execute Input/Output 
DESCRIPTION: The input/output instruction transfers data between an extemaIlintemal device and the register RA. 
The Derived Operand, DO, specifies the operation to be performed or the device to be addressed. The immediate oper­
and field may be viewed as an operation code extension field. Note that if indexing is specified, then the input/output 
operation or device address is formed by summing the contents of the register RX and the immediate field. This is a 
privileged instruction. 

The mandatory and optional input/output immediate command fields are listed below. 

Mil Std Mnemonic Addr 
(IEEE Mnemonic) Mode 

XIO RA,CMD 
1M 

(XIO Ra,#data) 
XIO RA,CMD,RX 
(XIO RA,#data(Rx» 

IMX 

Format/Opcode 

8 4 

48 RA 

4 16 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

RX I I'----_C_MD_---' 

Input 30,02,01 
Output 26,02,01 

Input 33,02,01 
Output 29,02,01 

Mandatory XIO Command Fields and Mnemonics 

2000 SMK' 

2001 CLIR 

2002 ENBL 

Set Interrupt Mask: This command outputs the 16-bit conte.nts of the register RA to the 
interrupt mask register. A "I" in the corresponding bit position allows the interrupt to occur 
and a "0" prevents the interrupt from occurring except for those interrupts that are defined 
such that they cannot be masked. 

1M 25,02,01 
IMX 28,02,01 
(vio) D 65,02,02 
(vio) DX 68,02,02 

Clear Interrupt Request: All interrupts are cleared (Le., the pending interrupt register is 
cleared to all zeros) and the contents of the fault register are reset to zero. 

1M 28,02,01 
IMX 31,02,01 
(vio) D 68,02,02 
(vio) DX 71,02,02 

Enable Interrupts: This command enables all interrupts which are not masked out. The 
enable operation takes place after execution of the next instruction. 

1M 26,02,01 
IMX 29,02,01 
(vio) D 66,02,02 
(vio) DX 69,02,02 



2003 DSBL 

2004 RPI 

2005 SPI 

200E WSW 

Input/Output 
XIO 

Disable Interrupts: This command disables all interrupts (except those that are defined such 
that they cannot be disabled) at the beginning of the execution of the DSBL instruction. 

1M 26,02,01 
IMX 29,02,01 
(vio) D 66,02,02 
(vio) DX 69,02,02 

Reset Pending Interrupt: The individual interrupt bit to be reset shall be designated in register 
RA as a right justified four bit code. (016 represents interrupt number 0,F16 represents 
interrupt number 15). If interrupt 116 is to be cleared, then the contents of the fault register 
shall also be 1iet to zero. 

1M 36,02,01 
IMX 39,02,01 
(vio) D 76,02,02 
(vio) DX 79,02,02 

Set Pending Interrupt Register: This command ORs the 16-bit contents of RA with the 
pending interrupt register. If there is a one in the corresponding bit position of the interrupt 
mask (same bit set in both the PI and the MK), and the interrupts are enabled, then an 
interrupt shall occur after execution of the next instruction. If PIs is set to 1, then N is 
assumed to be 0 (see set bit instructions). 

1M 25,02,01 
IMX 28,02,01 
(vio) D 65,02,02 
(vio) DX 68,02,02 

Write Status Word: This command transfers the contents of RA to the status word. 

W/MMU 1M 33,02,01 
WO/MMU 1M 38,02,01 
W/MMU IMX 36,02,01 
WO/MMU IMX 41,02,01 
WIMMU (vio) D 73,02,02 
WO/MMU (vio) D 78,02,02 
WIMMU (vio) DX 76,02,02 
WO/MMU(vio) DX 81,02,02 

I 



AOOORMK 

AOO4 RPIR 

AOOERSW 

AOOF RCFR 

Input/Output 
XIO 

Read Interrupt Mask: The current interrupt mask is transferred into register RA. The 
interrupt mask is not altered. 

1M 31,02,01 
IMX 34,02,01 
(vio) D 78,02,02 
(vio) DX 81,02,02 

Read Pending Interrupt Register: This command transfers the contents of the pending 
interrupt register into RA. The pending interrupt register is not altered. 

1M 31,02,01 
IMX 34,02,01 
(vio) D 78,02,02 
(vio) DX 81,02,02 

Read Status Word: This command transfers the 16-bit status word into register RA. The 
status word remains unchanged. 

1M 31,02,01 
IMX 34,02,01 
(vio) D 78,02,02 
(vio) DX 81,02,02 

Read and Clear Fault Register: This command inputs the 16-bit fault register to register RA. 
The contents of the fault register are reset to zero. Bit 1 in the pending interrupt register is 
reset to zero. 

1M 34,02,01 
IMX 37,02,01 
(vio) D 81,02,02 
(vio) DX 84,02,02 

Optional XIO Command Fields And Mnemonics Implemented Directly On The F9450 

200A RNS Reset Normal Power Up Discrete: This command resets the normal power up discrete bit. 

1M 26,02,01 
IMX 29,02,01 
(vio) D 66,02,02 
(vio) DX 69,02,02 

AR-fi 
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4003 MPEN 

4006 DMAE 

4007DMAD 

4008 TAS 

4009 TAR 

Input/Output 
XIO 

Memory Protect Enable: This command allows the memory protect RAM to control memory 
protection. 

1M 26,02,01 
IMX 29,02,01 
(vio) D 66,02,02 
(vio) DX 69,02,02 

Direct Memory Access Enable: This command enables direct memory access (DMA). 

1M 26,02,01 
IMX 29,02,01 
(vio) D 66,02,02 
(vio) DX 69,02,02 

Direct Memory Access Disable: This command disables DMA. 

1M 26,02,01 
IMX 29,02,01 
(vio) D 66,02,02 
(vio) DX 69,02,02 

Timer A, Start: This command starts timer A from its current state. The timer is incremented 
every'lO microseconds. 

1M 26,02,01 
IMX 29,02,01 
(vio) D 66,02,02 
(vio) DX 69,02,02 

Timer A, Halt: This command halts timer A at its current state. 

1M 26,02,01 
IMX 29,02,01 
(vio) D 66,02,02 
(vio) DX 69,02,02 
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COOE ITB 

Input/Output 
XIO 

Input Timer B: This command inputs the 16-bit contents of timer B into register RA. Bit 
fifteen is the least significant bit and represents a time increment of one hundred 
microseconds. 

1M 34,02,01 
IMX 37,02,01 
(vio) D 84,02,02 
(vio) DX 87,02,02 

Optional XIO Command Fields And Mnemonics Implemented Directly On The F9451 And F9452 

DOXX RMP 

DIXY RIPR 

D2XYROPR 

Read Memory Protect RAM (DOOO + RAM Address): This command inputs the appropriate 
memory protect word into register RA. A "I" in a bit provides write protection and a "0" in 
a bit permits writing to the corresponding 1024 word physical memory block. The RAM 
words MSB (bit 0) represents the lowest number block and the RAM word LSB (bit 15) 
represents the highest block (Le., bit ° represents locations ° throught 1023 and bit 15 
represents locations 15360 through 16383 for word zero). Each word represents consecutive 
16K blocks of physical memory. The RAM words of 0 through 63 apply to processor write 
protect and words 64 through 127 apply to DMA write protect. 

1M 31,02,01 
IMX 34,02,01 
(vio) D 69,02,02 
(vio) DX 72,02,02 

Read Instruction Page Register: This command transfers the 16-bit contents of the page 
register Y of the instruction set of group X to register RA. 

1M 31,02,01 
IMX 34,02,01 
(vio) D 69,02,02 
(vio) DX 72,02,02 

Read Operand Page Register: This command transfers the 16-bit contents of page register Y 
of the operand set of group X to register RA. . 

1M 31,02,01 
IMX 34,02,01 
(vio) D 69,02,02 
(vio) DX 72,02,02 
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Input/Output 
XIO 

Optional XIO CommanjlFields And Mnemonics implementable Externally To The F94S0 

OYXXPO 

2008 OD 

4000 CO 

4001 CLC 

4004 ESUR 

os 

Programmed Output: This command outputs 16-bits of data from RA to a programmed 110 
port. Y may be from 0 through 3. 

1M 26,02,01 
IMX 29,02,01 
(vio) D 66,02,02 
(vio) DX 69,02,02 

Output Discretes: This command outputs the 16-bit contents of the register RA to the' 
, discrete output buffer. A "1" indicates an "on" condition and a "0" indicates an "off" 

condition. 

1M 26,02,01 
IMX 29,02,01 
(vio) D 66,02,02 
(vio) DX 69,02,02 

Console Output: The 16-bit contents (2 bytes) of register RA are output to the console. The 
eight most significant bits (byte) are sent first. If no console is present, then this command is 
treated as a NOP. 

1M 26,02,01 
IMX 29,02,01 
(vio) D 66,02,02 
(vio) DX 69,02,02 

Clear Console: This command clears the console interface. 

1M 26,02,01 
IMX 29,02,01 
(vio) D 66,02,02 
(vio) DX 69,02,02 

Enable Start Up ROM: This command enables the start up ROM (Le.,the ROM overlays 
main memory). 

1M 26,02,01 
IMX 29,02,01 
(vio) D 66,02,02 
(vio) DX 69,02,02 
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400A OTA 

400B GO 

400C TBS 

400D TBH 

400E OTB 

Input/Output 
XIO 

Output Timer A: The contents of register RA are loaded (ie., jam transferred) into timer A 
and the timer automatically starts operation by incrementing from the loaded timer in steps 
of ten microseconds. Bit fifteen is the least significant bit and shall represent ten 
microseconds. 

1M 28,02,01 
1MX 31,02,01 
(vio) D 68,02,02 
(vio) DX 71,02,02 

Trigger Go Indicator: This command restarts a counter which is connected to a discrete 
output. The period of time from restart to time-out shall be determined by the system 
requirements. When the Go timer is started, the discrete output shall go high and remain 
high for TBD milliseconds, at which time the output shall go low unless another Go is 
executed. The Go discrete output signal may be used as a software fault indicator. 

1M 26,02,01 
1MX 29,02,01 
(vio) D 66,02,02 
(vio) DX 69,02,02 

Timer B, Start: This command starts timer B from its current state. The timer is incremented 
every 100 microseconds. 

1M 26,02,01 
1MX 29,02,01 
(vio) D 66,02,02 
(vio) DX 69,02,02 

Timer B, Halt: This command halts timer B at its current state. 

1M 26,02,01 
1MX 29,02,01 
(vio) D 66,02,02 
(vio) DX XXXX2,02 

Output Timer B: The contents of register RA are loaded (i.e., jam transferred) into timer B 
and the timer automatically starts operation by incrementing from the loaded timer in steps 
of one hundred microseconds. Bit fifteen is the least significant bit and shall represent one 
hundred microseconds. 

1M 28,02,01 
1MX 31,02,01 
(vio) D 68,02,02 
(vio) DX 71,02,02 
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50XXLMP 

51XY WIPR 

52XY WOPR 

COOA ITA 

Input/Output 
XIO 

Load Memory Protect RAM (5000 + RAM address): This command outputs the 16-bit 
contents of register RA to the memory protect RAM. A "1" in a bit provides write 
protection and a "0" in a bit permits writing the corresponding 1024 word physical memory 
block. The RAM word MSB (bit 0) represents the lowest number block and the RAM word 
LSB (bit 15) represents the highest block (i.e., bit 0 represents locations 0 through 1023 and 
bit 15 represents locations 15360 through 16383 for word zero). Each word represents 
consecutive 16K blocks of physical memory. The RAM words of 0 through 63 apply to 
processor write protect and words 64 through 127 apply to DMA write protect. 

1M 26,02,01 
IMX 29,02,01 
(vio) D 66,02,02 
(vio) DX 69,02,02 

Write Instruction Page Register: This command transfers the contents of register RA to page 
register Y of the instruction set of group X. 

1M 26,02,01 
IMX 29,02,01 
(vio) D 66,02,02 
(vio) DX 69,02,02 

Write Operand Page Register: This command transfers the contents of register RA to page 
register Y of the operand set of group X. 

1M 26,02,01 
IMX 29,02,01 
(vio) D 66,02,02 
(vio) DX 69,02,02 

Input Timer A: This command inputs the 16-bit contents of timer A into register RA. Bit 
fifteen is the least significant bit and represents a time increment of ten microseconds. 

1M 34,02,01 
IMX 37,02,01 
(vio) D 84,02,02 
(vio) DX 87,02,02 



4005 DSUR 

8YXX PI 

AOOI RICI 

A002 RIC2 

AOO8 RDOR 

Input/Output 
XIO 

Disable Start Up ROM: This command disables the start up ROM. 

1M 26,02,01 
IMX 29,02,01 
(vio) D 66,02,02 
(vio) DX 69,02,02 

Programmed Input: This command inputs 16-bits of data into RA from the programmed I/O 
. port: Y may be from 0 through 3. 

IM'31,02,01 
IMX 34,02,01 
(vio) D 65,02,02 
(vio) DX 72,02,02 

Read Input/Output Interrupt Code, Level I: This command inputs the contents of the level 1 
10lC register into register RA. The channel number is right justified. 

1M 31,02,01 
IMX 34,02,01 ' 
(vio) D 65,02,02 
(vio) DX 72,02,02 

Read Input/Output Interrupt Code, Level2: This command inputs' the contents of level 2 
10lC register into register RA. The channel number is right justified. 

1M 31,02,01 
. IMX 34,02,01 
(vio) D 65,02,02 
(vio) DX 72,02,02 

Read Discrete Output Register: This command inputs the 16-bit discrete output buffer into 
register RA. 

1M 31,02,01 
IMX 34,02,01 
(vio) D 65,02,02 
(vio) DX 72,02,02 
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A009 RDI 

AOOB TPIO 

AOOD RMFS 

COOO CI 

COOl RCS 

Input/Output 
XIO 

Read Discrete Input: This command inputs the 16-bit discrete input word into register RA. A 
"1" indicates an "on" condition and a "0" indicates an "off" condition. 

1M 31,02,01 
IMX 34,02,01 
(vio) D 65,02,02 
(vio) DX 72,02,02 

Test Programmed Output: This command inputs the 16-bit contents of the programmed 
output buffer into register RA. This command may be used to test the PIO channel by means 
of a wrap around test. 

1M 31,02,01 
IMX 34,02,01 
(vio) D 65,02,02 
(vio) DX 72,02,02 

Read Memory Fault Status: This command transfers the 16-bit contents of the memory fault 
status register to RA. The fields within the memory fault status register shall delineate 
memory related fault types and shall provide the page register designators associated with the 
designated fault. 

1M 31,02,01 
IMX 34,02,01 
(vio) D 65,02,02 
(vio) DX 72,02,02 

Console Input: This command inputs the 16-bits (2 bytes) from the console into register RA. 
The eight most significant bits of RA shall represent the first byte. 

1M 31,02,01 
IMX 34,02,01 
(vio) D 65,02,02 
(vio) DX 72,02,02 

Read Console Status: This command inputs the console interface status into register RA. The 
status is right justified. 

1M 31,02,01 
IMX 34,02,01 
(vio) D 65,02,02 
(vio) DX 72,02,02 

Register Transfer Description: 
Varies depending on the command field. 

Registers Affected: 
Varies depending on the command field. 
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Input/Output 

VIO 

Vectored Input/Output 
DESCRIPTION: The vectored input/output instruction performs the I/O operation as specified by the input/output vec­
tor table starting at the derived address, DA, as shown below: 

DA CMD 

DA+1 Vector Select 

} one data word for each 
DA+2 Data bit set in the vector 

select 
... 

The input/output operation or device address is specified by the sum of the CMD and the product of the bit number of 
the bit set in the vector select times the contents of RA. This device address is then interpreted as specified by the XIO 
instruction (see paragraph 5.1) with the exception that I/O data is transferred to or from DA + 2 + i rather than RA 
(where i starts at zero and is incremented after each transfer). This is a privileged instruction. If an illegal XIO com­
mand is encountered as part of a VIO chain, the following actions occur: 

a. The illegal 110 command bit of the fault register (FTs) is set to a one. 

b. The VIO chain is terminated, and the illegal XIO is treated as a NOP. This termination shall not affect execution of 
preceding XIO commands which are part of the VIO chain being executed. 

Mil Std Mnemonic 
(IEEE Mnemonic) 

RA,ADDR 

Addr 
Mode Format/Opcode 

D 8 4 4 16 

Clock Cycles, 
Instruction Fetch Bus Cycles, 

Operand Bus Cycles 

VIO 
(XIOM 
VIO 
(XIOM 

Ra,addr) 
RA,ADDR,RX DX 
RA,addr(Rx)) 

L-____ 4_9 ______ L-_R_A __ ~_R_X __ ~11 ~ ____ A_D_D_R ____ ~ 
Input 65,02,00 

Output 66,02,00 
Input 72,02,00 

Output 69,02,00 

Register Transfer Description: 
Step 1. n+--O and i +-- 0; 

Step 2. if [DA+1]n=1, then 110 command = [DA] + n x (RA); 

Step 3. FTs +-- 1, exit, if XIO = illegal command; 

Step 4. if [DA+1]n=1, then I/O data = [DA + 2 + i]; 

Step 5. if [DA + 1h = 1, then i+-- i + 1; 

Step 6. n +-- n + 1, exit, if n = 16; 

Step 7. go to step 2; 

Registers Affected: 
None 
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Key: SP = Single Precision 16-bit 
DP = Double Precision 32-bit 
FP = Single Precision Floating Point 
XP = Extended Precision Floating Point 

Addressing 
Mnemonic Mode 

STC,STCI,STZ,STZI 
STlB,SlBI 
STM 
STUB,SUB 
XBR 
XWR 

Program Control 
BEX 
BEZ 
BGE 
BGT 
BIF 
BlE 
BlT 
'BNi: 
BPT 
BR 
JC,JCI 
JS 
lST,lSTI 
NOP 
SJS 
SOJ 
URS 

Input/Output 
VIO . 

XIO 
Command fields for XIO: 
CI 
ClC 
CLiR 
CO 
DMAD 
DMAE 
DSBl 

D,DX,I,IX 
I,IX,D,DX 
D,DX 
D,DX;I,IX 
S ' 

R 

S 
ICR 
ICR 
ICR 
S 
ICR 
ICR 
ICR 
S 
ICR 
D,DX,I,IX 
D,DX 
D,DX,I,IX 
S 
D,DX 
D,DX . 
S . 

D,DX 
IM,IMX 
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Index to Instructions 

Function 

Store a non-negative constant 
Store into lower byte 
Store multiple registers 
Store into upper byte 
Exchange bytes in register 
Exchange words in registers 

Branch to executive 
Branch if equal to 
Branch if greater than or equal to 
Branch if greater than 
Built-in function (for coprocessor) 
Branch if less than or equal to 
Branch if less than 
Branch if not equal to 
Breakpoint 
Branch unconditionally 
Jump on condition 
Jump TO subroutine 
load status 
No operation 
Stack IC and jump to subroutine 
Subtract one and jump 
Unstack IC and return from subroutine 

Vectored input/output 
Execute input/output 

Console Input 
Clear console 
Clear interrupt request 
Console Output 
DMA disable 
DMAenable 
Disable interrupts 

,:Page 

A6-9 
A6-14 
A7-6 
A6-13 
A6-15 
A6-16 

A~-14 
A8~8 

A8-13 
A8~11 
A8-20 
A8-10 

. A8-9 

A8"12 
A8-19 
A8-7 
'A8-3 
A8-5 
A8"15 

, A8-18 
A8716 
AS-6 
A8-17 

A9-13 
A9-3 

A9-12 
A9-10 
A9-3 
A~-10 
M-6 
A9-6 
A9~4 



Key: SP = Single Precision 16-bit 
DP = Double Precision 32-bit 
FP = Single Precision Floating Point 
XP = Extended Precision Floating Point 

Addressing 
Mnemonic Mode 

DSUR 
ENBL 
ESUR 
GO 
ITA 
ITB 
LMP 
MPEN 
00 
OTA 
OTB 
PI 
PO 
RCFR 
RCS 
RDI 
RDOR 
RIC1 
RIC2 
RIPR 
RMFS 
RMK 
RMP 
ROPR 
RP.I 
RPIR 
RNS 
RSW 
SMK 
SPI 
TAH 
TAS 
TBH 
TBS 
TPIO 
WIPR 
WOPR 
WSW 
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Index to Instructions 

Function 

Disable startup ROM 
Enable interrupts 
Enable startup ROM 
Reset Trigger Go indicator 
Input Timer A 
Input Timer B 
Load memory protect RAM 
Memory protect enable 
Output discretes 
Output Timer A 
Output Timer B 
Programmed input 
Programmed output 
Read and clear fault register 
Read console status 
Read discrete input 
Read discrete output register 
Read 1/0 interrupt code, level 1 
Read 1/0 interrupt code, level 2 
Read instruction page register 
Read memory fault status 
Read interrupt mask 
Read memory protect RAM 
Read operand page register 
Reset pending interrupt 
Read pending interrupt register 
Reset normal power-up discrete 
Read status word register 
Set interrupt mask 
Set pending interrupt register 
Timer A halt 
Timer A start 
Timer B halt 
Timer B start 
Test programmed output 
Write instruction page register 
Write operand page register 
Write status word 

Page 
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A9-5 
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Index to Instructions 

NOTICE 

Timing characteristics for the devices discussed in 
this book are typical and should not be regarded 
as absolute inasmuch as revision levels of the 
products differ slightly in their timing characteris­
tics. For exact timing information, see the current 
product Data Sheet, or contact the Fairchild Micro­
controller Division, your Fairchild Product Special­
ist, or Sales Office. 
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FAIRCHILD 

A Schlumberger Company 

IEEE 1750A 
Cross-Reference 

This appendix cross-references IEEE mnemonics to their corresponding 1750A instructions. It is included as a conve­
nience to developers working with an assembler that utilizes IEEE mnemonics. 

" .. 
IEEe Addressing MIL-STO IEEE Addressing MIL-5TO 

Mnemonic Operand Mode Mnemonic Operand Mnemonic Operand ' Mode Mnemonic' Operand 

: 
ABS Rb,Ra R ASS RA,RB 
ABSF Rb,Ra R FABS RA,RB 
ABSL Rb,Ra R DABS RA,RB 

BlT , . addr(Rx) DX JC l,lABEl,AX 
BlT addr(Rx)@ IX JCI I,LABEl,RX 
BN %addr ICR BlT LABEL 

ADD #data,Ra 1M. AIM RA,DATA 
ADD (Rx)(Br),R2 BX ABX BR,RX 
ADD Rb,Ra R AR RA,RB 

BN addr(Rx) DX JC I,LABEl,RX 
BN add~Rx)@ IX JCI I,LABEl,RX 
BNE %addr ICR BNZ LABEL 

ADD addr(Rx),Ra DX A RA,ADDR,AX 
ADD dspl(Br),R2 . B AB BR,DSPl 
ADD4. #data,Ra . ISP AISP RA,N 
ADD-!. #data,addr(Rx) DX INCM N,ADDR,RX 
ADDF (Rx)(Br),RO BX FABX. BR,RX 
ADDF Rb,Ra R FAR RA,RB 

BNE addr!RX) DX JC 5,LABEl,RX 
BNE addrRx)@ IX JCI 5,LABEl,AX 
BNN %addr ICR BGE LABEL 
BNN addr(Rx) DX JC 6,LABEl,AX 
BNN addr(Rx)@ IX JCI 6,LABEl,RX 
BNP %addr ICR BlE LABEL 

ADDF . addr(Rx),Ra DX FA RA,ADDR,RX 
ADDF dspl(Br),RO . B FAB BR,DSPl . 
AODL Rb,Ra R DAR RA,RB 

BNP addr(Rx) DX JC 3,LABEl,RX 
BNP addr(Rx)@ IX JCI 3,LABEl,RX 
BNZ %addr ICR BNZ LABEL ' 

ADDl addr(Rx),Ra DX DA RA,ADDR,RX 
ADDX Rb,Ra R EFAR RA,RB 
ADDX addr(Rx),Ra DX EFA . RA,ADDR,RX 
AND #data,Ra 1M ANDM RA,DATA. 
AND (Rx)(Br),R2 BX ANDX BR,AX 
AND Rb,Ra R ANDR . RA,RB 
AND addr(Rx),Ra DX AND RA,ADDR,AX 
AND . " .;~~~\~)~ , 

B ANDB , ' 
BR,DSPl 

BC DX JC . a,LAIlEl,RX 
BC ," .add!(RXrQ; 1)( JCI a,LABEl,AX 
BCE addr(Rx DX JC 10,lABEl,RX 
BCE addr(Rx@ IX JCI 10,lABEl,RX 
BCG~ addr(Rx) DX JC. 14,LABEl,AX 
BCGE addr(Rx)@ IX JCI 14,LABEl,RX . 
BCGT addr(Rx) DX JC 12,LABEl,RX 
BCGT addr(Rx)@ IX JCI 12,LABEl,RX 
BOLE addr(Rx) DX JC II,lABEl,RX 
BClE addr(Rx)@ IX JCI II,lABEl,RX 
BClT addr(Rx) DX JC 9,LABEl,AX 
BClT addr(Rx)@ IX JCI 9,LABEl,AX 
BCN addr(Rx) DX JC 9,LABEl,RX 
BCN addr(Rx)@ . IX JCI 9,LABEl,RX 
BCNE addr(Rx) DX JC 13,LABEl,RX 
BCNE addr(Rx)@ IX JCI 13,LABEl,RX 
BCNN addr(Rx) DX JC 14,lABEl,RX 
BCNN addr(Rx)@ IX JCI 14,LABEl,RX 
BCNP addr(Rx) DX JC II,lABEl,RX 
BCNP addr(Rx)@" IX JCI II,lABEl,RX 
BCNZ addr(Rx) DX JC 13,lABEl,RX 
BCNZ addr(Rx)@ IX JCI 13,lABEl,RX 
BCP addr(RX! DX JC 12,LABEl,RX 
BCP addr(Rx@ IX JCI 12,LABEl,RX 
BCZ addr(Rx) DX JC 10,LABEl,RX 
BCZ addr(Rx)@ IX JCI 10,LABEl,RX 
BE %addr ICR BEZ LABEL 
BE addr(Rx) DX JC 2,LABEL,AX 
BE addr(Rx)@ IX JCI .2,LABEl,AX 
BGE. ·%addr ICR BGE LABEL 
BGE addr!RX) '. DX JC 6,LABEL,AX 
BGE addr Rx)@ IX JCI 6,lABEl,RX 
BGT %addr ICR BGT lABEL 
BGT .addr(Rx) DX JC 4,LABEl,RX 
BGT addr(Rx)@ IX JCI 4,LABEl,AX 
BlE %addr .ICR BlE. LABEL 
BlE addr(Rx) DX JC 3,LABEl,AX 
BlE add~Rx)@ IX JCI ~~CL,AX BlT %addr ICR BlT 

BNZ addr(Rx) DX JC 5,LABEl,RX 
BNZ addr(Rx)@ IX JCI 5,LABEl,RX' 
BP %addr ICR BGT LABEL 
BP addr(Rx) DX JC 4,lABEl,RX 
BP addr(Rx)@ IX JCI 4,LABEl,RX 
BR %addr ICR BR LABEL 
BR addr(Rx) DX JC 15,LABEL,AX 
BR add~(Rx)@ IX JCI 15,LABEL,AX 
BRK #data S B.EX N 
BZ %addr JCR B~Z . lABEL 
BZ addr(Rx) DX JC 2,lABEl,RX 
BZ addr(Rx)@ . IX JCI 2,LABEl,RX 
CAll @·Ra,addr(Rx) DX SJS RA,LABEL,AX 
CAll Ra,addr(Rx) DX JS RA,lABEl,AX 
ClRI #data,Rb R RBR N,RB 
ClRI #data,addr(Rx) DX RB N,ADDR,RX 
ClRI #data,addr(Rx)@ IX RBI .. N,ADDR,RX 
ClRI Ra,Rb R RVBR RA,RB 
CMP R2,(Rx)(Br) BX CBX BR,RX 
CMP R2,dspl(Br) B CB BR,DSPl 
CMP Ra,#data 1M CIM RA,DATA 
CMP Ra,Rb R CR RA,RB 
CMP Ra,addr(Rx) DX C RA,ADDR,RX 
CMP4 Ra,#data ISN CISN RA,N 
CMP4 Ra,#data ISP CISP RA,N 
CMPF RO,(Rx)(Br) BX FCBX BR,AX 
CMPF RO,dspl(Br) B FCB BR,DSPl 
CMPF Ra,Rb R FCR RA,RB 
CMPF Ra,addr(Rx) DX FC RA,ADDR,RX 
CMPl Ra,Rb R DCR RA,RB 
CMPl, Ra,addr(Rx) . DX DC RA,ADDR,RX 
CMPRNG Ra,addr(Rx) DX CBl RA,ADDR,RX 
CMPX Ra,Rb R EFCR RA,RB 
CMPX Ra,addr(Rx) DX EFC RA,ADDR,AX 
DECBNZ Ra,addr(Rx) DX SOJ RA,lABEl,AX 
DIV #data,Ra 1M DIM RA,DATA 
DIV (Rx)(Br),R2 BX DBX BR,RX 
DIV Rb,Ra R. DR RA,RB 
DIV addr(Rx),Ra DX D IJA,ADDR,AX 
DIV dspl(Br),R~ B DB BR,DSPl 
DIV4S #data,Ra ISN DISN RA,N 
DIV4S #data,Ra ISP DISP RA,N 
DIVF (Rx)(Br),RO BX FDBX BR,RX 
DIVF Rb,Ra I R FDR RA,RB 
DIVF addr(Rx),Ra . DX FD RA,ADDR,RX 
DIVF dspl(Br),RO B FDB BR,DSPl 
DIVlS Rb,Ra R DDR RA,RB 

c" 

II 



IEEE Addressing MIL-sTD 
Mnamonlc Operand Mode Mnemonic Operand 

DIVLS addr(Rx),Ra OX DO RA,ADDR,RX 
DIVS #data,Ra 1M DVIM RA,DATA 
DIVS Rb,Ra R DVR RA,RB 
DIVS. add~Rx),Ra OX DV RA,ADDR,RX 
DIVX Rb,Ra R EFDR RA,RB 
DIVX add~Rx),Ra OX EFD RA,ADDR,RX 
FLOAT Rb,Ra R FLT RA,RB 
FLOATL Rb,Ra R EFLT RA,RB 
HALT S BPT 
INTGR Rb,Ra R FIX RA,RB 
INTGRX Rb,Ra R EFIX RA,RB 
lO #data(Rx),Ra IMX LIM RA,DATA,RX 
lO #data,Ra 1M LIM RA,DATA 
lO (Rx)(Br),R2 BX LBX BR,RX 
lO add~RX!,Ra OX L RA,ADDR,RX 
LO add Rx ,STATUS OX LST ADDR,RX 
lO add~Rx)@,Ra IX LI RA,ADDR,RX 
lO add~Rx)@,STATUS IX LSTI ADDR,RX 
lO ds~I(Br),R2 . B LB BR,DSPL 
LD4 # ata,Ra ISN LlSN RA,N 
LD4 #data,Ra ISP LISP RA,N 
lOL (R~(Br),RO BX DLBX BR,RX 
lOL ad ~RX!,Ra OX DL RA,ADDR,RX 
lOL add RX@,Ra IX DLI RA,ADDR,RX 
lOl dspl(Br),RO B DLB BR,DSPL 
lOLB add~Rx)Ra OX LLB RA,ADDR,RX 
lOLB add~Rx)@,Ra IX LLBI RA,ADDR,RX 
lOM #data,addr(Rx),RO OX LM N,ADDR,RX 
lOUB 

addrra ' 
OX WB RA,ADDR,RX 

lOUB addrRx@,Ra IX WBI RA,ADDR,RX 
LOX addr Rx ,Ra OX EFL RA,ADDR,RX 
MOV #dala,addr!Rx! OX STC N,ADDR,RX 
MOV #data,addr Rx @ IX STCI N,ADDR,RX 
MOV Rb,Ra R LR RA,RB 
MOVBK @Rb,@Ra S MOV RA,RB 
MOVL Rb,Ra R DLR RA,RB 
MUL #data.Ra 1M MIM RA,DATA 
MUL (Rx)(Br),R2 BX MBX BR,RX 
MUL Rb,Ra R MR RA,RB 
MUL addr(Rx),Ra OX M RA,ADDR,RX 
MUL dspl(Br),R2 B MB BR,DSPL 
MUL4S #dala,Ra ISN MISN RA,N 
MUL4S #data.Ra ISP MISP RA,N 
MULF (Rx)(Br),RO BX FMBX BR,RX 
MULF Rb,Ra R FMR RA,RB 
MULF addr(Rx),Ra OX FM RA,ADDR,RX 
MULF dspl(Br),RO B FMB BR,DSPL 
MULLS Rb,Ra R DMR RA,RB 
MULLS addr(Rx),Ra OX OM RA,ADDR,RX 
MULS #data.Ra 1M MSIM RA,DATA 
MULS Rb,Ra R MSR RA,RB 
MULS addr(Rx),Ra OX .MS RA,ADDR,RX 
MULX Rb,Ra R EFMR RA,RB 
MULX addr(Rx),Ra OX EFM, RA,ADDR,RX 
NAND #data,Ra 1M NIM RA,DATA 
NAND Rb,Ra R NR RA,RB 
NAND addr(Rx),Ra OX N RA,ADDR,RX 
NEG Rb,Ra R NEG RA,RB 
NEGF Rb,Ra R FNEG RA,RB 
NEGL Rb,Ra R DNEG . RA,RB 
NOP S NOP 
OR #data.Ra 1M ORIM '. RA,DATA 
OR (Rx)(Br),R2 BX ORBX BR,RX 
OR Rb,Ra R ORR RA,RB 
OR addr(Rx),Ra OX OR RA,ADDR,RX 
OR dspl(Br),R2 B ORB BR,DSPL 

B-4 

IEEE 1750A 
Cross-Reference 

IEEE Add_lng 
Mnemonic Operand Mode. 

POPM @R15,Ra,Rb S 
PUSHM Ra,Rb,@R15 S 
RET @Ra+ S 
RET Rx OX 
RET addr(Rx)@ IX 
ROL #data,Rb R 
ROLL #data,Rb R 
ROLR Rb,Ra R 
ROLRL Rb,RA R 
SEn #data,Rb R 
SETI #data,addr!Rx! OX 
SEn #data,addr Rx @ IX 
SETI Ra,Rb R 
SHL #data,Rb R 
SHLL #data,Rb R 
SHLR Rb,Ra R 
SHLRA Rb,Ra R 
SHLRAL Rb,Ra R 
SHLRL Rb,Ra R 
SHR #dala,Rb R 
SHRA #dala,Rb R 
SHRAL #data,Rb R 
SHRL #data.Rb R 
ST R2,(RX)(Br! BX 
ST R2,dspl(Br B 
ST Ra,add~Rx) OX 
ST Ra,addr(Rx)@ IX 
STL RO,(RXIIBr! BX 
STL 

'1 
B 

STL OX 
STL Ra,addrRx@ IX 
STLB Ra,addr Rx OX 
STLB Ra,addrRx@ IX 
STM #data.RO,add~Rx) OX 
STMI Ra,addr(Rx) OX 
STUB Ra,addr(Rx) . OX 
STUB Ra,addr(Rx)@ IX 
STX Ra,addr(Rx) OX 
SUB #data.Ra 1M 
SUB (Rx)(Br),R2 BX 
SUB Rb,Ra R 
SUB addr(Rx),Ra OX 
SUB dspl(Br),R2 B 
SUB4 #data.Ra ISP 
SUB4 #data.addr(Rx) OX 
SUBF (Rx)(Br),RO BX 
SUBF Rb,Ra R 
SUBF addrWX),Ra OX 
SUBF dspl( r),RO B 
SUBL Rb,RA R 
SUBL addr(Rx),Ra OX 
SUBX Rb,Ra R 
SUBX addr(Rx),Ra OX 
TESTI #data,Rb R 
TESTI #data,add~Rx) OX 
TESTI #data,add~Rx)@ IX 
TESTI Ra.Rb R 
TESTSETI #data,add~Rx) OX 
XCH Rb,Ra R 
XCHB Ra S 
XIO Ra,#dala 1M 
XIO Ra.#daia(Rx) IMX 
XIOM Ra.addr(Rx) OX 
XOR #data,Ra 1M 
XOR Rb,Ra R 
XOR. add~Rx),Ra OX 

MIL-sTD 
Mnamonlc Operand 

POPM RA,RB 
PSHM RA,RB 
URS RA 
JC 15,O,RX 
JCI 15,LABEL,RX 
SLC RB,N 
OSLC RB,N 
SCR RA,RB 
OSCR RA,RB 
SBR N,RB 
SB N,ADDR,RX 
SBI N,ADDR,RX . 
SVBR RA,RB 
SLL RB,N 
OSLL RB,N 
SLR RA,RB 
SAR RA,RB 
OSAR RA,RB 
OSLR RA,RB 
SRL RB,N 
SRA RB,N 
OSRA RB,N 
OSRL RB,N 
STBX BR,RX 
STB BR,OSPL 
ST RA.ADOR,RX 
STI RA,ADOR,RX 
OSTX BR,RX 
OSTB BR,OSPL 
OST RA.ADOR,RX 
OSTI RA.ADDR,RX 
STLB RA.AOOR,RX 
$lBI RA.ADOR,RX 
STM N,AOOR,RX 
SAM RA,AOOR,RX 
STUB RA,AOOR,RX' . 
SUBI RA,AOOR,RX 
EFST RA.AOOR,RX 
SIM RA,OATA 
SBBX BR,RX 
SR RA,RB 
S RA.AOOR,RX 
SBB BR,OSPL 
SISP RA.N 
OECM N,AOOR,RX 
FSBX BR,RX 
FSR RA,RB 
FS RA,AOOR,RX 
FSB BR,OSPL 
OSR RA,RB 
OS RA,AOOR,RX 
EFSR RA,RB 
EFS RA.AOOR,RX 
TBR N,RB 
TB N,AOOR,RX . 
TBI N,AOOR,RX 
TVBR RA,RB 
TSB N,AODR,RX 
XWR RA,RB 
XBR RA 
XIO RA,CMD 
XIO RA.CMO,RX 
VIO RA,ADOR,RX 
XORM RA.OATA 
XORR RA,RB 
XOR RA.AOOR,RX 
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F9450 Instruction 
Execution Times 

The tables in this appendix furnish execution times in microseconds for a core instruction set of the F9450. All times are 
at 20 MHz with no wait states, running on the "D-step" chip. 

Note that execution times increase in inverse linear relationship to the clock speed. For example, if an instruction exe­
cutes in 2.0 usec at 20 MHz, it will take 3.0 usec at 15 MHz and 4.0 usec at 10 MHz, assuming no wait states are 
inserted. 

Blanks in the tables indicate that the addressing mode is not available for the type of operation. 

Table C.1Single Precision 

Register 

Direct 

Direct indexed 

Indirect 

Immediate 

Immediate short 

Base relative 

Base relative indexed 

NOTICE 

Timing characteristics for the devices discussed in 
this book are typical and should not be regarded 
as absolute inasmuch as revision levels of the 
products differ slightly in their timing characteris­
tics. For exact timing information, see the current 
product Data Sheet, or contact the Fairchild Micro­
controller Division, your Fairchild Product Special­
ist, or Sales Office. 

Loadl Addl 
store sub Multiply Divide 

0.2 0.25 1.85 4.85 

0.6 0.65 2.25 5.1 

0.6 0.65 2.25 5.1 

0.8 

0.55 0.6 2.2 5.1 

0.35 0.4 

0.55 0.6 2.2 5.05 

0.55 0.6 2.2 5.05 

Compare 

0.4 

0.8 

0.8 

0.75 

0.55 

0.75 

0.75 

Set/reset 
bit 

0.35 

0.8 

0.8 

1.0 

• 



Table C.2 Double Precision 

Load Store 

Register 0.8 

Direct 1.1 0.8 

Direct indexed 1.1 0.8 

Indirect 1.3 1.0 

Base relative 1.05 0.75 

Base relative indexed 1.05 0.75 

Table C.3 Single-Precision Floating Point 

Add/ 
sub· 

Register 3.1 
Direct 3.4 
Direct indexed 3.4 
Base relative 3.35 
Base relative indexed 3.35 

Table C.4 Extendeq-Precision Floating Point 

Load Store 

Register 

Direct 1.3 1.0 

Direct indexed 1.3 1.0 

"Includes no shifts in exponent adjustment or in normalization 

F9450 Instruction 
Execution Times 

Add/sub Multiply Divide 

0.9 6.3 11.95 

1.2 6.6 12.25 

1.2 6.6 12.25 

Multiply· Divide· 

6.0 11.7 
6.3 12.0 
6.3 12.0 
6.25 11.95 
6.25 11.95 

Add/sub· Multiply· Divide· 

3.55 12.55 24.0 

3.9 12.9 24.35 

3.9 12.9 24.35 

C-4 

Compare 

1.05 

1.35 

1,35 

Compare 

2.6 .t 
2.9 ,t 
2.99 
2.85 
2.85 

Compare· 

2.6 

3.25 

3.25 
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FAIRCHILD Signal Functions and 
Connection Diagrams 

This appendix furnishes diagrams illustrating the signal functions and pin assignments for the rT)embers of the F9450 
family. ' 

j"!!' CPU ClK AKo GNO Vce 
, Cloclal ( 7 TIMER ClK (100 kHz) AK, 

)-
CON REO SNEW 

RESET AK, OMAEN Bi1si:ocK 
CONREQ 

AK, 
TRIGORST BUSGNT 

PWRDN INT ASo ' .... 
RESET BUS BUSY 

AS, 
NMl PWRUP MJiO 'USRo INT AS. 

USRf INT AS, . ," TIMER ClK (100 kHz) oii 
USR21NT UNRCV ER: RiW 

InterNpta USRa'INT UNRCV ER 
" 31 } Error 

USRo INT MAJER Control IBo ROYO 

USR,;INT DMAEN IB, ROYA 

IOl,INT NMl PWRUP IB2 BUS REO }- S'i'iiiii IOL21~T SNEW 83 Co~101 IBa 

iiEliPiifEii fiiiiiOiiS'f IB4 STRBA 

PARER RJW 
IB5 CPU ClK 

EXTADRER MIlO' IBe AKo 

SYSFlTo DIi 
IB7 AK, 

SYSnT, F9450. 
Bu.' 

IBe AK2 
CPU STRBA 

IBo ConI",1 IBg AKa 
IB, ilNJl IINJ2 
IB, STRBD 

IB'0 IB, ASo 
RDYD 

IB" AS, lB, 
IB, BUSREQ 

IB'2 AS2 
IS. BUSGNT 

}- IB'3' AS3 
Intormatkm 187" BUS BUSY Arbitration 

BU8 lB. IB'4 IOl2 1NT 

IBg BUSLDCK IB'5 IOl, INT 

1&'0 GND MEMPRTER USRSINT 
IBt1 PARER USR4 1NT GND ' 1812 

EXTAORER USR3 1NT 
18,3 IINJ2 

IB14 I,,," SYSFlTO USR2 1NT 
18,5 SYSFlT, USR, INT 

Vee 
MAJ ER USRo INT 

GNO PWRONINT 

Figure D-1 F9450 CPU Signal Function$ 

Figure D-2 F9450 CPU Connection Diagram 
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17 iiESE"T PAo 
CPU elK PA, 

PA. 
AKo PA. 
AK, 
AK. !lAo 

}~ 
AKo DA, 

DAz 
AIle DAo 
AS, 
ASz OWE 
AS. 

1110 RAM 
IB, lAo Interface 

1110 lA, 
lB. IA. 
1110 F8461 lAo }-1110 MMU . RAM 

Information 
1110 
I&, 

BUB 1110 ~ 
1110 
1&'0 RALo 
IB11 RAl, 
IB,. RAl. 
1&,. RAL. 
IB,. 
I&,& EIW 

STRBA BOE 

RDYA ABORT 

STRBO MEM PRT ER 

Timing RDYD ADD VAL 
and 

Slalul RIW SPEED 

M/iO 

DII' 

iOJBijfi 

Figure D-3 F9451 MMU Signal Functions 

0-4 

Signal Function,and 
Connection Diagrams 

RAl3 Vee 

RAl2 2 PAo 

RAll PAl 

RALo .. PA2 

EIW PAa 

DOE 6 lAo 

OWE 7 IAl 

SPEED Ii IA2 

iOE 9' IA3 

IWE 10 DAo 
BOE 11 DAl 

ADD VAL 12 DA2 

ABORT 13 DA3 

AKo 14 STRBD 

AKl 15 STRBA 

GND 16 CPU ClK 

RE§f 17 

AK2 18 BUS BUSY 

AK3 19 M/iO 

ASO 20 Dli 

ASl 21 RtW 

AS2 22 RDYD 

AS3 23 RDYA 

IBo 24 MEM PRTER 

IBl 25 IB1S 

IB2 26 IB14 

IB3 27 IB13 

IB4 28 IB12 

IBs 29 IBll 

IBe 30 IB10 

IB7 31 IBg 

IINJ 32 IBa 

Figure D-4 F9451 MMU Connection Diagram 
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INFORMATION 
BUS 

EXTENOED 
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TIMING 
AND 

STATUS 
GND 

GND 

Figure 0-5 F9452 BPU Signal Functions 

RAM 
INTERFACE 

GENERAL­
PURPOSE 
CONTROLS 

j-" 

Signal Functions and 
Connection Diagrams 

07 Vee 

Os Ao 

05 Al 

04 A2 

03 A3 

02 A4 

01 As 

Do As 

SPEEDl A7 

SPEED2 GLOB PRT EN 

ABORT RWE 
ADD VAL ROE 

DMA ACK NC 

EXT ADRo STRB5 
EXT ADRl STRBA 

GND CPU ClK 

RESET GND 

EXT ADR2 BUS BUSY 

EXT ADR3 M/iO 

EXT ADR4 NC 

EXT ADRs RiiN 
EXT ADRs RDYD 

EXT ADR7 RDYA 

IBo MEM PRT ER 

IBl IB1S 

IB2 IB14 

IB3 IB13 

IB4 IB12 

IBs IB11 

IBe IB10 

IB7 IBg 

IINJ IBs 

Figure 0-6 F9452 BPU Connection Diagram 
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abort, instruction 4-5, 4-6, 4-10, 8-13, 9-9 
absolute minimum/maximum ratings 

F94507-3 
F9451 8-10 
F94529-11 

Access Key (AK) 2-4, 2-5, 3-6, 4-10, 6-7, 6-14, 8-9, 8-11 
Access Lock (AL) 8-3, 8-9, 8-11 
access, bus 6-7, 6"8, 6-10 
accuracy of numeric representation 3-8 
acknowledgement, DMA 9-3, 9-9 . 

interrupt 4-6 
Ada (programming language) 1-3, 10-3, 10-5 
addressing modes 3~3, 3-4 
address space See address state 
address state 2-5, 3-3, 3-5, 4-7, 6-7, 6-11,8-3, 8-9,. 

8-11, 9-3 
address translation 8-5, 8-9 
AK See Access Key 
AL See Access Lock 
ALU See Arithmetic/Logic Unit 
arbitration, bus 6-8, 6-9, 6-14,6-17 
Arithmetic/Logic Unit {ALU) 6-3 
AS See address state 
assembler 10-4, 10-5 

BEX (Branch to EXecutive) instruction 3-6, 4-7, 4-9 
BIF (Built In Function) instruction 6-11,6-14 
Block Protect Unit 1-3, 2-6, 4-3, 6-6, 6-19, 8-3, 8-6, 

8-9,8-10,8-13,9-3, 10-3 See a/so F9452. 
Boeing 10-5 
BPT (Breakpoint) instruction 5-3 
BPU See F9452 and Block Protect Unit 
breakpoint See BPT 
bus, address 8-3, 8-11, 9-3, 9-8 

arbitratipn See arbitration 
information 6-7, 8-9, 8-11, 9-8 
signals 6-8,6-10,6-17,8-9,8-11 
status 6-7, 8-11 
transactions 6-9 

byte (data type) 3-3 

C programming language 10-4 
cache, address 8-3, 9-3 
carry flag 2-4, 2-5 
cases, chip 7-5,8-15,8-20,9-17,9-18 
character data 3-3 
check, machine See machirieerror 
clamp, voltage 7-3, 8-10, 9-11 
classifications, error 4-5 

Index 

clock 4-3, 6-3, 6-6, 6-11, 8-9, 9-3, 9-5, 9-8, 10-3 
command, console 4-5, 5-3, 6-6 
compilers 1-3, 10-4, 10-5 
concatenation, of registers 2-3 

of addresses 8-3, 8-9 
configuration register (SCR) 2-3, 2-5, 3-5, 4-3 
console 2-3, 2-6, 4-5, 5-3, 6-6 
context switches 4-9 
coprocessor 2-6, 4-3, 6-11 
current, F9450 6-9, 7-3, 7-4 

F9451 8-10,8-13,8-14 
F9452 9-9,9-11,9-15 

dc See power, current 
DEC (Digital Equipment Corporation) 10-3, 10-4 
decoder, instruction 6-3 
Defense, Department of 1-3, 7-3, 10-3, 10-5 
development systems 10-3, 10-4, 10-5 
DIP Mount Package 7-6,8-21,9-19 
direct addressing modes 3-3 
DMA (Direct Memory Addressing) 4-3, 6-7, 6-16, 6-17, 

6-19, 9-3; 9-4, 9-8, 9-9 

edge-sensitive interrupts 2-4, 2-6, 4-6 
errors, addressing 8-9, 9-9 

handling of 4-3, 4-5 
instruction abort 4-5, 4-6 
machine 2-4, 6-3, 6-6 
privileged instruction 4-10 
signals 6-6 

exceptions 4-3 
executive, branch to See BEX 
exponent 3-3, 3-8. 4-10 
extended precision floating point 3-3, 3-8 
external abort 4-6 

console 5-3 
coprocessors 6-11 
faults 4-5, 4-6, 6-3 

F9451 Memory Management Unit (MMU) 1-3,2-5,2-6, 
3-5,4-3,4-6,6-6,6-7,6-14,6-19,8-3,9-3,9-4,9-8, 
9-9, 10-3 

F9452 Block Protect Unit (BPU) 1-3,2-6,4-3,6-6,6-19, 
8-3, 8-9, 9-3, 10-3 

fatal errors 4-5 
fault register 2-4, 2-5, 4-5, 4-10, 6-3, 6-6 
faults See errors 
fixed-point formats 3-3 

overflow 2-4, 4-6, 4-10 



flags, status 2-4, 2-5 
floating point 1-3, 2-3, 2-4, 3-3, 3-8, 4-6, 4-10, 10-4 
FORTRAN programming language 10-5 
fractional mantissa 3-3 
FT register See Fault register 

general-purpose registers 2-3 
global memory protection 9-3, 9-4 
Government, U. S. 1-3 
ground 6-9, 7-3, 8-13, 9-9 
gull-wing package 7-7, 8-21, 9-19 

handler, interrupt See interrupt 
handshake, console 5-3, 5-5, 5-6 
Hewlett-Packard 10-5 
hogging, current 7-3 
Hunter & Ready 10-5 
hysteresis circuitry 2-4, 4-6, 6-6 

IBM (Corporation) 1-3, 10-4 
illegal instruction error 2-5, 4-5, 4-6 
immediate addressing modes 3-5 
immunity, noise See hysteresis circuitry 
indexed addressing modes 3-3, 3-5 
indirect addresssing modes 3-5 
initialization, MMU 8-11 

MPU 6-6 
processor 3-5,4-3, 6-7 
configuration register 2-5, 3-6 

injector current 6-9, 7-3, 7-5, 8-13, 9-9, 9-11 
instruction index See Appendix A 10 
integer format 3-3 
Intermetrics 10-5 
interrupt, BEX 3-6, 4-7 

disable/enable 4-10 
during self-test 4-3 
handling of 4-6, 6-3 
machine error 2-4, 4-3, 4-5, 4-6 
pins 6-6 
priorities 2-4, 4-6 
register (PIR) 2-3, 2-4 
timer 2-6 
vector 4-7,4-9,4-10 

IS (Immediate Short) addressing modes 3-5 

JOVIAL (programming language) 10-5 

LCF (Language Control Facility, U. S. Air Force) .10-5 
libraries, subprogram 10-4 

II 

Index 

linkage pointers 3-6, 4-7, 4-8 
LST instruction 3-6, 4-9, 4-10 

MACRO-50 Macro Assembler 1-3, 10-4 
mantissa 3-3, 3-8 
map, MMU page register 8-5,8-7,8-9 

BPU page table 9"3, 9-5 
MAR (Memory Address) register 4-3, 6-3 
Mask Register 2-3,2-4,3-6, 4-6, 4-7, 4-9 
McDonnell-Douglas 10-5 
memory addressing 3-3, 3-5 

errors 2-5, 4-5, 4·6 
extended addressing 8-3 
management unit See F9451 
protection unit See F9452 

memory management unit See F9451 
microcode 6-3 

o 

microprogrammed control 6-30 .. 

MIL-STO-1750A 1-3, 3-5, 5-3, 6-11, 7-3, 8-3,8-5, 8-9, 
9-3, 10-3, 10-5 

MMU See F9451 
MOV instruction 4-9 
Multibus 10-3 
multiprocessors 6-9, 6-17 

negative flag 2-4, 2-5 
NML PWRUP signal 4-3, 6-7 
normalization of floating-point numbers 3-3; 3-8 

operating power 6-9,7-3,7-5,8-13,8-14,9-9,9-14 
systems 10-5 
temperature 7-3, 7-5, 8-10, 8-13, 8-15, 9-11, 9-18 

overflow 2-4,4-6,4-10 

package 7-3, 7-5, 7-6, 7-7, 8-15, 8-20, 8-21, 9-17, 9-18, 
9-19 

page address 8-3 
granularity 9-3 
logical 8-3 
protection 9-3 
register 8-3, 8-5, 8-7 

parity error 2-5, 4-5, 6-6 
Pending Interrupt Register See interrupt 
pipelining 4-6, 6-3 
PIR register See interrupt 
PLA (programmable logic array) 6-3 
PO PM instruction 3-7 
port, console 5-6 

SBC-50 10-3 

.. ~ 



positive flag 2-4, 2-5 
power See current, operating power 
precision See single precision, extended precision 
prioritized interrupts See interrupt 
privileged instruction 2-5, 4-5, 4-10 
protection, block 9-3 

errors 2-5, 4-5, 4-6, 6-6, 8-13, 9-9 
execute 6-19,8-3,8-9 
write 6-19, 8-3, 8-9, 9-3 

PSHM instruction 3-7 
PWRDN (power down) interrupt 4-6, 6-6 
PWRUP See NML PWRUP 

radiation hardness 1-3 
RAM See memory 
RDYA signal 6-8, 6-10, 8-3, 8-10, 8-11, 9-4, 9-8, 9-15 
RDYD signal 6-10, 8-11, 9-8, 9-15 
reentrant subroutines 3-8 
registers (See specific register types) 
re/ocatable software modules 10-4 
RESET signal 3-5, 4-3, 6-6, 8-11, 9-8, 9-9 
RET, equivalent to 3·8 
ROM (read-only memory) 4-3, 6-3 
RS232 interface 10-3 

SSC-50 board 1-3, 10-3 
SCR See Configuration register. 
severity of exceptions 2-4, 2-5, 4-5 
sign bit 3·3 
signals 6-6, 8-11, 9-8 
simulators 10-4, 10-5 
single precision floating point 3-3, 3-8 
SNEW signal 6-7 
Softech 10-5 
SRAM 8-3, 8-12, 8-13, 9-3 
stack 2-3, 3-7 
Status Word (SW) register 2-4, 2-5 
steering logic 6-14 

Index 

STRBA 6-8, 6-10, 8-11, 8-13, 9-8, 9-11 
STRSD 6-8, 6-10, 8-11, 8-13, 9-8 
SW See Status Word register 
switching time test circuits 6-19, 8-20, 9-18 

Tektronix 10-5 
temperature ranges 1-3, 7-3, 7-5, 8-13, 8-15, 9-11, 9-18 
temporary registers 2-3 
timers 2-6 
trigger See TRIGO RST 
TRIGO RST signal 4-3, 6-7 
TTL 1-3, 9-3 
two's complement notation 3-3 

unclassified errors 2-4, 2-5, 4-5 
underflow 2-4, 4-6 
unrecoverable errors 2-4, 4-5, .6-7, 8-13, 9-9 
unsigned data 3-3 
USER interrupts 2-4, 4-6 

VAX (DEC computer) 1-3, 10-3, 10-4 
vector See interrupt 
vectored I/O See VIO 
VIO (vectored input/output) instruction 4-10,6-10 
violations See errors 
VMS See VAX 
voltage See current, operating power 

wait states 4-7, 6-8, 8-9, 9-5 
warnings 2-4, 4-5 

See a/so errors 
Westinghouse 10-5 
Wright-Patterson Air Force Sase 10-5 

XIO instruction 2-6, 4-7, 4-10, 5-6, 6-8, 8-5 

zero flag 2-4, 2-5 

III 



NOTES 



NOTES 



NOTES 

I 



FAIRCHI l!C 

A Schlumberger Company 

Fairchild reserves the right to make changes In circuitry 
or specifi cati ons at any time wi thout notice. Manufac­
tured under one or more of the fo llowing U.S. Patents: 
2,981,877, 3 ,015,048, 3 ,064,167, 3 ,108,359 3,117,260; 
other patents pending. Fairchild cannot assume respon­
sibil ity for use of any circui try described other than 
ci rcu itry embodied in a Fairchild product. No other 
patent licenses are implied. Printed in U.S.A. 
8900 504-001 A 20M 


