


















































































































































































ST9 Instruction Set Description 

DA 
Decimal Adjust 

DAdst 

lf\STRUCTION FORMAT: No. No. OPC OPC Addr Mode 
Bytes Cycl (HEX) XTN 

dst src 
[ OPC l [ src l 2 6 70 - R 

2 6 70 - r" -
2 6 71 - (R) -
2 6 71 (r)* 

OPERATION: dst ¢= DA dst 

After an addition (ADD, ADC) or subtraction (SUB, SBC}, this instruction adds a 
number, determined by the binary result of the previous arithmetic operation, in 
order to convert the contents of the destination register into two 4-bit BCD digits. 
The following table indicates the operation performed: 

Instruction Carry Bits4-7 H Flag Bits 0-3 Number Carry 
before value before value added after 

DA (Hex) DA (Hex) to byte DA 

0 0-9 0 0-9 00 0 

0 0-8 0 A-F 06 0 

0 0-9 1 0-3 06 0 

ADD 0 A-F 0 0-9 60 1 

ADC 0 9-F 0 A-F 66 1 

0 A-F 1 0-3 66 1 

1 0-2 0 0-9 60 1 

1 0-2 0 A-F 66 1 

0 0-9 0 0-9 00 0 

SUB 0 0-8 1 6-F FA 0 

SBC 1 7-F 0 0-9 AO 1 

1 6-F 1 6-F 9A 1 
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ST9 Instruction Set Description 

DA 
Decimal Adjust 

DA dst (Cont'd) 
FLAGS: 

EXAMPLE: 

C: Set if carry from MSB, otherwise cleared.(see table above) 
Z: Set if result is zero, otherwise cleared. 
S: Set if result bit 7 is set, otherwise clered. 
V: Undefined. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX Binary 

DA R32 70 20 0111 0000 0010 0000 

If addition is performed using the BCD values 15 and 27, the result should be 42. 
The sum is incorrect, however, in the destination location when using standard bi­
nary arithmetic. 

0001 

0010 

0011 

0101 

0111 

1100 =3CH 

0011 

0000 

0100 

1100 

0110 

0010 =42H 

The DA statement adjusts this result so that the correct BCD representation is ob­
tained. 
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ST9 Instruction Set Description 

DEC 
Decrement Register 

DEC dst 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

[ OPC l [ 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst src 

dst l 2 6 40 - R -
2 6 40 r' 

2 6 41 (R) -
2 6 41 (r)" 

dst ~ dst -1 

The content of destination register, directly or indirectly addressed, is decremented 
by 1. 

C: Unaffected. 
Z: Set if result is zero, otherwise cleared. 
S: Set if the result is less then zero, otherwise cleared. 
V: Set if arithmetic overflow occurred, cleared otherwise. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX Binary 

DEC(r2) 41 D2 0100 0001 1101 0010 

If working register 2 holds 122 and register 122 contains 100 (decimal), after this in­
struction is executed register 122 will contain 99. 

e _8_12_4_8 __________ l.:1i ~~©IH~~~~~~~ ___________ _ 
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ST9 Instruction Set Description 

DECW 
Decrement Word Register 

DECWdst 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

I[ OPC I [ 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 

dst,O I 2 8 CF 

2 8 CF 

dst <= dst- 1 

The destination register content is decremented by 1. 

C: Unaffected. 
Z: Set if result is zero, otherwise cleared. 
S: Set if result is negative, otherwise cleared. 
V: Set if arithmetic overflow occured, otherwise cleared. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX 

-

Binary 

dst 

RR 
rr* 

DECW rr2 CF 02 1100111111010010 

src 

If working register pair 2 holds 2000 (decimal), after this instruction is executed it 
will contain 1999 (decimal). 
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ST9 Instruction Set Description 

Dl 
Disable Interrupts 

01 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 
Bytes Cycl (HEX) XTN 

dst J src 
)£ OPC l 1 6 10 I -

OPERATION: CIC.4 <= 0 

Bit 4 of the Central Interrupt Control register (R230) is reset to zero. All interrupts ex­
cept NMI are then disabled. 

FLAGS: No flags affected. 

EXAMPLE: Instruction HEX Binary 

Dl 10 0001 DODO 

After this instruction all interrupts (except NMI) are disabled. 

NOTE: The NMI (Not Maskable Interrupt) can be disabled only with a general chip reset. 

1 -:-:0:-::-0/_24_8 _________ W'J SGS·THOMSON 
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DIV dst,src 

ST9 Instruction Set Description 

DIV 
Divide (16/8) 

INSTRUCTION FORMAT: No. No. OPC OPC AddrMode 

I[ OPC 1 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst I src 

[dst, OJ src 1 2 28/20 5F . rr I r 

dst/src: dst (low) <=- result 
dst (high)<=- remainder 

The contents of the destination register pair are divided by the contents of the 
source register. The result is left in the destination register low byte and the remain­
der in the destination register high byte. This operation takes 28 clock cycles. 
If the dividend high byte is greather than the divider, this operation takes 20 clock 
cycles. 

Input rr dst high (even address} dividend high 
rr dst low (odd address} dividend low 
rr src divisor 

Output rr dst high remainder 
rr dst low result 

The src byte holds the unmodified divisor. 

C: Set to one. 
Z: Set if result is zero, otherwise reset. 
S: Set if reminder is zero, otherwise reset. 
V: Undefined. 
D: Always set to one. 
H: Undefined. 

Instruction 

DIVrr8,r6 

HEX 

5F68 

Binary 

01 01 1111 011 0 1000 

If working register 6 contains 30 (decimal) and working register pair 8 contains 500 
(decimal), after this instruction working register 7 will contain 16 (decimal) and work­
ing register 8 will contain 20 (decimal). 
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ST9 Instruction Set Description 

DIV 
Divide (16/8) 

DIV dst,src (Cont'd) 

NOTE 1: 

NOTE2: 

If the dividend high is greater than the divisor the instruction is not carried out, the 
carry flag is reset to zero and the decimal adjust flag is set to one. All other flags 
are unaffected. This control control takes 20 clock cycles and both destination and 
source register remain unmodified. 

If the divisor is zero, a trap is generated simulating an interrupt. The current Program 
Counter and flag register are saved on the system stack and then the PC is set to 
the contents of memory locations 0002 and 0003 of the Program memory which 
contains the Divide-by-zero trap vector. This trap procedure takes 38 clock cycles. 

Location 0002 => Interrupt Vector Pointer High 
Location 0003 => Interrupt Vector Pointer Low 

The "divide by zero attempted" subroutine should be written by the user. 

1_0_2,_24_B __________ Iifi ~~©maml~cm ___________ _ 
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ST9 Instruction Set Description 

DIVWS 
Divide Word Stepped (32/16) 

DIVWS dsth, dstl, src 

INSTRUCTION FORMAT: No. No. OPC OPC AddrMode 

I[ OPC l 

OPERATION: 

FLAGS: 

EXAMPLE: 

NOTE: 

[ 

Bytes Cycl (HEX) XTN 
dst I src I src 

src,O l [dsh, 0 I dsl, 0] 3 28 56 - rr I rr I RR 

When executed 16 times and then followed by a RLCW on the destination low work­
ing register pair, this instruction carries out a 32 bit by 16 bit divide and leaves the 
result in the destination low working register pair and the remainder in the destina­
tion high working register pair. No automatic controls are carried out on the relation­
ship between divisor and dividend before this instruction is carried out, nor is the 
divisor checked for zero, these should be supplied by the user. 

All undefined. 

Instruction HEX Binary 

DIVWS rr6,rr8,RR10 560A68 0101 0110 00001010 01101000 

Working register pair 6 will contain the 16 high order bits of the dividend, working 
register pair 8 will contain the 16 low order bits of the dividend and register pair 1 0 
will contain the 16 bit divisor. After this instruction working register pair 8 will contain 
the result and working register pair 6 the remainder. See subroutine example. 

A typical example of a subroutine using the DIVWS instruction is shown below. 

t== SGS·lHOMSON 1031248 ------------- J;."f/ iriJD©Ilil@l<llJ<©'ii'IJil@lilD©® -------------1-03 



ST9 Instruction Set Description 

DIVWS 
Divide Word Stepped {32/16) 

DIVWS dsth, dstl, src (Cont'd) 
DIVSTEP SUBROUTINE EXAMPLE 

This subroutine first checks that divisor is less than the dividend and that the divisor 
is greater than zero before carrying out the division. 

d len r9 
dvsr RR10 
dvd hi rr6 
dvd low rrB 

;inputs: RR10 16 bit divisor 
rr6 32 bit dividend high 
rrB 32 bit dividend low 

;outputs: RR10 unmodified divisor 
rr6 remainder 
rr8 result 

DIVSTEP: 
cpw dvd_hi,dvsr 
jrnc Out 
cpw dvsr,#OOOOh 
jrnz Defloop 

Out: ret 
Defloop: 

pushu d_len 
ld d_len,#16 

;check that dividend high divisor 
;if not leave subroutine 
;check divisor zero 
;if true start divide 

;set 16 bit step divide loop 

Loop: divws dvd_hi,dvd_low,dvsr 

djnz d_len,Loop 
rlcw dvd low 
popu d len 
ret 

;carry out divws 
;16 times 
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ST9 Instruction Set Description 

DJNZ 
Decrement And Jump If Not Zero 

DJNZ dst,N 

INSTRUCTION FORMAT: No. No. Cycl OPC OPC Addr Mode PC 

I[ dst I OPC ] 

OPERATION: 

FLAGS: 

EXAMPLE: 

NOTE: 

Bytes 
No Jrnpl Jrnp 

(HEX) XTN 
dst I 

efts. 
src 

[ PC Offset l 2 10 1 12 A r I N 

r¢=r-1 
If r not equal to 0 then PC ¢= PC + N 

The destination working register being used as a counter is decremented. If the con­
tents of the register are not zero after decrementing, the offset N (where N is in the 
range -128/+127) is added to the program counter. The original value of the pro­
gram counter is taken to be the address of the instruction byte following the DJNZ 
instruction. When the working register counter reaches zero, control falls through to 
the statement following the DJNZ statement. 

No flags affected. 

DJNZ is typically used to control a "loop" of instructions. In the following example 
12 bytes are moved from one area in the register file to another. The steps involved 
are: 

;load 12 into the counter (working register 6) 
;set up the loop to perform the moves 
;end the loop with djnz 

pointer1 
pointer2 

oldbuf-1 
oldbuf-1 

ld r6,#12 ;load counter 

Loop: ld r9,pointerl(r6) ;move one byte to 
ld r9,pointer2(r6),r9;new location 
djnz r6,Loop ;decrement and loop until 

;counter = 0 

Due to the ST9 architecture, the DJNZ instruction should not be used with working 
registers in group E or F. 
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ST9 Instruction Set Description 

DWJNZ 
Decrement Word And Jump If Not Zero 

DWJNZdst,N 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode PC 

I[ OPC 1 [ 

OPERATION: 

FLAGS: 

EXAMPLE: 

NOTE: 

Bytes Cycl (HEX) XTN offs. 
dst src 

dst,O 1 [ PC Offset 1 3 14 16 C6 . RR N 

3 14 16 C6 . rr* N 

rr<=rr-1 
If rr not equal to 0 then PC <= PC + N 

The destination working register being used as a counter is decremented. If the con­
tents of the register are not zero after decrementing, the offset N (where N is in the 
range -128/+ 127) is added to the program counter. The original value of the pro­
gram counter is taken to be the address of the instruction byte following the DWJNZ 
instruction. When the working register counter reaches zero, control falls through to 
the statement following the DWJNZ statement. 

No flags affected. 

DJNZ is typically used to control a "loop" of instructions. In the following example 
300 bytes are moved from one area in the register file to another. The steps in­
volved are: 

;load 300 into the counter (working register pair 6) 
;set up the loop to perform the moves 
;end the loop with dwjnz 

pointer! = oldbuf-2 pointer2 = oldbuf-2 

Loop: 
ld rr6,#300 
ld r9, pointerl(rr6) 
ld pointer2(rr6),r9 
dwjnz rr6,Loop 

;load counter 
;move one to byte 
;new location 
;decrement and loop until 
;counter = 0 

Due to the ST9 architecture, the DWJNZ instruction cannot be used with working 
registers in groups D, E or F. 
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ST9 Instruction Set Description 

El 
Enable Global Interrupts 

El 

INSTRUCTION FORMAT: No. No. OPC OPC AddrMode 

I[ OPC l 

OPERATION: 

FLAGS: 

EXAMPLE: 

NOTE: 

Bytes Cycl (HEX) XTN 
I dst src 

1 6 00 - - I -

CIC.4 (== 1 

Bit 4 of the Central Interrupt Control register (R230) is set to one. All interrupts ex­
cept NMI are then enabled. 

No flag affected. 

Instruction HEX Binary 

El 00 0000 0000 

After this instruction all interrupts (except NMI) are enabled. 

The NMI (Not Maskable Interrupt) must be separately enabled (see Technical Manual). 
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ST9 Instruction Set Description 

EXT 
Sign Extend 

EXTdst 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 
Bytes Cycl (HEX) XTN 

dst src 

I[ OPC l [ dst,l l 2 10 C6 - RR -
2 10 C6 - rr' -

OPERATION: dst(n) MSB <= dst(7) LSB; where n=B, .. , 15 

This instruction extends to the MSB register the sign bit (bit 7) of the LSB register. If 
bit 7 of the LSB is 1, all bits of the MSB register will be set to 1, if bit 7 of the LSB is 
0, all bits of the MSB are reset. The destination is directly addressed. 

FLAGS: No flags affected. 

EXAMPLE: Instruction HEX Binary 

EXTRR10 C60B 1100 0110 00001011 

If bit 7 of register R 11 is 1 , after this instruction all bits in register R 1 0 will be 1 . 

108/248 ~ SGS·1HOMSON 
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ST9 Instruction Set Description 

HALT 
Halt 

HALT 

INSTRUCTION FORMAT: No. No. OPC OPC AddrMode 
Bytes Cycl (HEX) XTN 

dst J src 

II OPC I [ XTN I 2 6 BF 01 - I -

OPERATION: Stops program execution until next system reset. 

FLAGS: No flags Affected. 

EXAMPLE: Instruction HEX Binary 

HALT BF 01 10111111 00000001 

When the program encounters this instruction it is halted until a reset is executed. 
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ST9 Instruction Set Description 

INC 
Increment Register 

INC dst 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

[ OPC l [ 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst 

dst l 2 6 50 R 

2 6 50 r* 

2 6 51 - (R) 

2 6 51 (r)* 

dst <= dst + 1 

The content of the destination register, directly or indirectly addressed, is in­
cremented by 1. 

C: Unaffected. 
Z: Set if result is zero, otherwise cleared. 
S: Set if result is negative, otherwise cleared. 
V: Set if arithmetic overflow occured, otherwise cleared. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX Binary 

INC (R32) 51 20 0101 0001 0010 0000 

src 

-

If register 32 holds 142 and register 142 contains 95 (decimal), after this instruction 
register 142 will contain 96. 

1 _1_0_12_48 ___________ ~ ~i~~m~~~9"~ ____________ _ 
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ST9 Instruction Set Description 

INCW 
Register Increment Word 

INCWdst 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

I[ OPC l [ 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 

dst,O l 2 8 DF 

2 8 DF 

dst <== dst + 1 

The destination register pair content is incremented by 1. 

C: Unaffected. 
Z: Set if result is zero, otherwise cleared. 
S: Set if result is negative, otherwise cleared. 
V: Set if arithmetic overflow occured, otherwise cleared. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX 

-
-

Binary 

dst 
RR 
rr· 

INCW RR32 DF 20 1101 1111 0010 0000 

src 
-
-

If register pair 32 contains 4000 (decimal) after this instruction it will contain 4001 
(decimal). 
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ST9 Instruction Set Description 

I RET 
Interrupt Return 

I RET 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

I[ OPC l 

OPERATION: 

FLAGS: 

EXAMPLE: 

FLAGS <= (SSP) 
SSP<= SSP+ 1 
PC<= (SSP) 
SSP<= SSP+ 2 
CIC.4 <= 1 

Bytes 

1 

Cycl (HEX) 

16 03 

XTN 
dst I src 

- - I -

Issued at the end of an interrupt service routine, this instruction restores the flag reg­
ister and the program counter. It also re-enables any interrupts that are potentially 
enabled. 

All flags are restored to original setting (before interrupt occurred). 

Instruction HEX Binary 

I RET 03 11010011 

This instruction causes the program to resume execution exactly at the point it left 
when an interrupt service routine was initiated. All flags are set to the status they 
had when the interrupt service routine was started. 
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ST9 Instruction Set Description 

JP 
Unconditional Jump 

JPdst 
INSTRUCTION FORMAT: No. No. OPC OPC AddrMode 

[ OPC l [ 

[ OPC l [ 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst src 

dst,O l 2 8 04 (RR) -
2 8 04 - (rr)* -

dst h l [ dst 1 l 3 10 80 - NN -

PC<= dst 

The unconditional jump simply replaces the contents of the program counter with 
the destination contents. Control then passes to the statement addressed by the 
program counter. 

The destination operand can be in a directly or indirectly addressed program mem­
ory location. 

No flags affected. 

Instruction HEX Binary 

JP 1024 80 04 00 1000 1101 0000 0100 0000 0000 

The instruction replaces the content of the program counter with 1024 (decimal) 
and transfers program control to that location. 

'="= SGS·1HOMSON 113/248 ------------- Ia."!/ liliJ~©OO©Il:lbrn©'iiW@il'l~©@ -------------1-13 



ST9 Instruction Set Description 

JPcc 
Conditional Jump 

JPcc dst 

INSTRUCTION FORMAT: No. No. OPC OPC AddrMode 

[[ cc I OPC ] [ 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst I src 

dst h l [ dst 1 l 3 10 D - NN I -

If cc is true, PC <= dst 

The conditional jump transfers program control to the designated location if the con­
dition code specified by "cc" is true. The destination operand is a directly addressed 
program memory location. 

No flags affected. 

Instruction HEX Binary 

JPEQ 1024 60 04 00 0110 1101 0000 0100 0000 0000 

If the result of the last mathematic or logic operation left the zero flag set, then the 
program counter is loaded with 1024 (decimal) and control is transferred to that lo­
cation. 
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ST9 Instruction Set Description 

JRcc 
Conditional Jump Relative 

JRcc dst 

INSTRUCTION FORMAT: No. No. Cycl OPC OPC AddrMode 
XTN 

1[ cc I OPC l [ 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes 
NoJmp[ Jmp 

(HEX) 
dst [ src 

dst l 2 12 I 10 B - - I N 

If cc is true, PC <= PC + dst 

The conditional jump adds the immediate data to the program counter and control is 
transferred to the new location if the condition code specified by "cc" is true. The 
range of the relative address is + 127/-128, and the original value of the program 
counter is taken to be the address of the first instruction byte following the JRcc 
statement. 

No flags affected. 

Instruction HEX Binary 

JREQ24 6818 01101011 00011000 

If the result of the last mathematic or logic operation left the zero flag set then the 
program counter is loaded with the present value plus 24 and control is transferred 
to that location. 
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ST9 Instruction Set Description 

LD 
Load (byte) Register, Register 

LD dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

[ dst I OPC 1 [ 

[ src I OPC 1 [ 

[ OPC 1 [ 

[ OPC 1 [ 

[ OPC 1 [ 

[ OPC 1 [ 

[ OPC 1 [ 

[ OPC 1 [ 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst src 

src 1 2 6 8 r R 
2 6 8 r r· 

dst 1 2 6 9 R r 

dst I src 1 2 6 E5 (r) r 

2 6 E4 - r (r) 

src 1 [ XTN I dst 1 3 10 E6 F (r) R 
3 10 E6 F (r) ( 

XTN I src 1 [ dst 1 3 10 E7 F R (r) 

src I dst 1 [ ofd 1 3 10 82 - N(r) r 

dst I src 1 [ ofs 1 ;, 10 83 - r N(r) 

src 1 [ dst 1 3 10 F4 - R R 

dst <= src 

The contents of the source are loaded into the destination. The contents of the 
source are not affected. The source and destination can both be addressed directly, 
indirectly or by indexing. 

No flags affected. 

Instruction HEX Binary 

LD r8,72(r5) 83 85 48 1011 0011 1000 0101 01001000 

If register 5 contains 183 (decimal) and register 255 (i.e. 183+72) contains 131 (de­
cimal), after this instruction working register 8 will contain 131. 
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ST9 Instruction Set Description 

LD 
Load (byte) Register, Memory 

LD dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode Oper 

[ OPC l 
[ OPC l 
[ OPC l 

[ OPC l 
[ OPC l 
[ dst l 

[ OPC 1 
[ src 1 1 
[ OPC l 
[ ofs 1 l 

OPERATION a: 

OPERATION b: 

OPERATION c: 

OPERATION d: 

Bytes Cycl (HEX) XTN 
dst src 

[ dst lsrc,O] 2 10 B5 r (rr) a 
[ dst lsrc,l] 2 14 07 (r)+ (rr)+ d 
[ XTN lsrc,l] [ dst l 3 16 B4 F R (rr)+ b 

3 16 B4 F r* (rr)+ b 

3 16 C2 F R ·(rr) c 

3 16 C2 F r* ·(rr) c 
3 12 72 F R (rr) a 

[ofs,llsrc,O] [ XTN I dst l 3 22 60 F r rr(rr) a 
[XTN lsrc,l] [ ofs l 4 24 7F F R N(rr) a 

[ 

[ 
[ 

4 24 7F F r' N(rr) a 
XTN I dst ] [ src h 1 4 18 C4 F r NN a 

XTN lsrc,O] [ ofs h l 5 26 7F F R NN(rr) a 
dst l 5 26 7F F r* NN(rr) a 

dst ~ src 

The destination register will be loaded with the contents of the memory location ad­
dressed either directly, indirectly or by indexing. 

dst ~ src 
rr~rr+1 

The contents of the memory location addressed by the source register pair are 
loaded into the directly addressed destination register. The contents of the source 
register pair are incremented after the load has been carried out. 

rr~rr-1 

dst ~ src 

The contents of the source register pair are decremented and then the contents of 
the memory location addressed by the source register pair are loaded into the di­
rectly addressed destination register. 

dst ~ src 
r ~ r + 1 
rr ~ rr + 1 

The contents of the memory location addressed by the source register pair are 
loaded into the register addressed by the destination register. The source and desti­
nation register are incremented after the load has been carried out. 
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ST9 Instruction Set Description 

LD 
Load (byte) Register, Memory 

LD dst,src (Cent' d) 
FLAGS: 

EXAMPLE: 

No flags affected. 

Instruction HEX Binary 

LD (r4)+,(rr6)+ 07 47 1101 0111 0100 0111 

If working register 4 contains 100 (decimal), working register pair 6 contains 1242 
(decimal) and memory location 1242 contains 132, after this instruction register 100 
will contain 132, working register 4 will contain 101 and working register 6 will con­
tain 1243. 

_11_812_4_8 _________ ID'J SCS·1HOMSON -----------
118 '" ill~G;:OO@~~ial!;'illi!l@ll~G;:@ 



ST9 Instruction Set Description 

LD 
Load (byte) Memory, Register 

LD dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode Oper 

[ OPC l 
[ OPC l 
[ OPC l 

[ OPC l 
[ OPC l 
[ src l 

[ OPC l 
[ dst 1 l 
[ OPC l 
[ ofd 1 l 

OPERATION a: 

OPERATION b: 

OPERATION c: 

OPERATION d: 

Bytes Cycl (HEX) XTN 
dst src 

[ src ldst,O] 2 18 07 (rr)+ (r)+ d 
[ src ldst, 1] 2 10 B5 - (rr) (r) a 
[XTN ldst, 0] [ src l 3 18 B4 F (rr)+ R b 

3 18 B4 F (rr)+ r* b· 

3 18 C2 F -(rr) R c 
3 18 C2 F -(rr) r* c 

3 14 72 F (rr) R a 
[ofd,1ldst,1] [ XTN I src l 3 22 60 F rr(rr) r a 
[XTN ldst, 1] [ ofd l 4 24 26 F N(rr) R a 

4 24 26 F N(rr) r* a 
[XTN I src ] [ dst h l 4 18 C5 F NN r a 

[XTN ldst,O] [ ofd h l 5 26 26 F NN(rr) R a 
[ src l 5 26 26 F NN(rr) r• a 

dst {= src 

The data in the source register is loaded into the memory location addressed either 
directly, indirectly or by indexing. 

dst {= src 
rr{=rr+1 

The memory location addressed by the destination register pair is loaded with the 
contents of the directly addressed source register. The contents of the source regis­
ter pair are incremented after the load has been carried out. 

rr{=rr-1 
dst {= src 

The contents of the destination register pair are decremented and then the memory 
location addressed by the the destination register pair is loaded with the contents of 
the directly addressed source register. 

dst {= src 
r{=r+1 
rr{=rr+1 

The memory location addressed by the destination register pair is loaded with the 
contents of the register addressed by the source register. The source and destina­
tion register are incremented after the load has been carried out. 

_____________ ~ ~i~©mgm~~~©, ___________ 11_9_12_48 
119 



ST9 Instruction Set Description 

LD 
Load (byte) Memory, Register 

LD dst,src (Cont'd) 
FLAGS: 

EXAMPLE: 

No flags affected. 

Instruction HEX Binary 

LD (rr4)+,(r6)+ 0764 1101 0111 0110 0100 

If working register pair 4 contains 1000 (decimal), working register 6 contains 242 
(decimal) and register 242 contains 132, after this instruction memory location 1000 
will contain 132, working register pair 4 will contain 1101 and working register 6 will 
contain 243. 
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ST9 Instruction Set Description 

LD 
Load (Byte) Memory, Memory 

LD dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

I[ OPC l 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cyc! (HEX) XTN 
dst 

[ XTN I src, 0] [ dst,O l 3 16 73 F (RR) 

3 16 73 F (rrr 

dst ¢= src 

The contents of the memory location addressed by the source register pair are 
loaded into the memory location addressed by the destination register pair. 

No flags affected. 

Instruction HEX Binary 

LD (rr4).(rr6) 73 F6 D4 0111 0011 1111 0110 1101 0100 

src 

(rr) 

(rr) 

If working register pair 4 contains 1000 (decimal), working register pair 6 contains 
1242 (decimal) and memory location 1242 contains 132, after this instruction mem­
ory location 1000 will contain 132. 
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ST9 Instruction Set Description 

LD 
Load {Byte) All, Immediate 

LD dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 
Bytes Cycl (HEX) XTN 

dst src 
[ dst I OPC l [ src l 2 6 c r #N 

[ OPC l [ dst l [ src l 3 10 F5 R #N 

[ OPC l [ XTN ldst,O] [ src l 3 12 F3 F (rr) #N 

[ OPC l [ XTN l [ src l 5 20 2F F1 NN #N 
[ dst h l [ dst l l 

OPERATION: dst-:== src 

The value #N is loaded into the destination register or memory location. 

FLAGS: 

EXAMPLE: 

No flags affected. 

Instruction HEX Binary 

LD r8,#242 8C F2 1000 1100 1111 0010 

After this instruction has been carried out working register 8 contains the decimal 
value 242. 
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ST9 Instruction Set Description 

LOPP LOOP LOPO LODO 
Load (Byte) Data/Program Memory, Data/Program Memory 

LOPP dst,src LOOP dst,src LOPO dst,src LOOO dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC AddrMode 

LDPP: [ OPC 

LOOP: [ OPC 

LDPD: [ OPC 

LDDD: [ OPC 

OPERATION: 

FLAGS: 

EXAMPLE: 

l [dst,Oisrc,O] 

l [dst,llsrc,O] 

l [dst,Oisrc,l] 

l [dst,llsrc,l] 

dst <== src 
rrd <== rrd + 1 
rrs <== rrs + 1 

Bytes Cycl 

2 16 

2 16 

2 16 

2 16 

(HEX) XTN 
dst src 

06 (rr)+ (rr)+ 

06 (rr)+ (rr)+ 
06 - (rr)+ (rr)+ 

06 (rr)+ (rr)+ 

The data in the indirectly addressed memory source byte is loaded into the indirect­
ly addressed memory destination byte. The contents of the working register pairs 
used to address both source and destination are incremented after the instruction 
has been carried out. Source and destination can be both in the data memory, both 
in the program memory or one can be in the data memory while the other is in the 
program memory. 

No flags affected. 

Instruction HEX Binary 

LOOP (rr8)+,(rr12)+ 0690 11010110 10011101 

If working register pair 8 contains 1131 (decimal), working register pair 12 contains 
2400 (decimal) and the memory location 2400 contains 100 (decimal), after this in­
struction memory location 1131 will contain 100, working register pair 8 will contain 
1132 and working register pair 12 will contain 2401. 
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ST9 Instruction Set Description 

LOW 
Load (Word) Register, Register 

LDWdst,src 

INSTRUCTION FORMAT: No. No. OPC OPC AddrMode 

[ OPC l 
[ OPC l 

[ OPC l 

[ OPC l 
[ OPC l 
[ OPC l 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst src 

[dst,Oisrc,O] 2 10 E3 - rr rr 
[ src,O l [ XTN I dst l 3 10 96 F (r) RR 

3 10 96 F (r) rr• 

[ XTN I src ] [ dst,O l 3 10 A6 F RR (r) 

3 10 A6 F rr• (r) 
[src,ll dst ] [ ofd l 3 14 DE - N(r) rr 
[dst, 01 src ] [ ofs l 3 16 DE - rr N(r) 
[ src,O l [ dst,O l 3 10 EF - RR RR 

3 10 EF - rr• RR 
3 10 EF - RR rr• 

dst <= src 

The contents of the source are loaded into the destination. The contents of the 
source are not affected. The source and destination can be addressed directly, indi­
rectly or by indexing. 

No flags affected. 

Instruction HEX Binary 

LDW rr8,RR254 EF FE DB 11101111 11111110 11011000 

If register pair 254 contains 3F C1 (hex), after this instruction the working register 
pair 8 will contains 3F C1 (hex). 
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ST9 Instruction Set Description 

LOW 
Load (Word) Register, Memory 

LOW dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode Oper 

[ OPC 1 
[ OPC 1 

[ OPC 1 
[ OPC 1 
[ OPC 1 
[ dst,O 1 

[ OPC 1 
[ src 1 1 
[ OPC 1 
[ ofs 1 1 

OPERATION a: 

OPERATION b: 

OPERATION c: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst src 

[dst, 0 I src, 11 2 16 E3 - rr (rr) a 
[ XTN lsrc,11 [ dst,O 1 3 20 05 F RR (rr)+ b 

3 20 05 F rr* (rr)+ b 

3 22 C3 F RR -(rr) c 

3 22 C3 F rr* -(rr) c 
[ XTN I src, 01 [ dst,O 1 3 18 ?E F RR (rr) a 
[ofs,Oisrc,01 [ XTN Jdst, 01 3 24 60 F rr rr(rr) a 
[XTN lsrc,11 [ ofs 1 4 28 86 F RR N(rr) a 

[ 

[ 
[ 

4 28 86 F rr* N(rr) a 
XTN ldst, 01 [ src h 1 4 22 E2 F rr NN a 

XTN lsrc,01 [ ofs h 1 5 30 86 F RR NN(rr) a 
dst,O 1 5 30 86 F rr* NN(rr) a 

dst ¢= src 

In the destination register pair will be loaded the contents of the memory location ad­
dressed either directly, indirectly or by indexing. 

dst ¢= src 
rr ¢= rr + 2 

The word in the memory pair addressed by the source register pair is loaded into 
the destination register pair The source address is for the word high order byte. The 
contents of the source register pair are incremented by two after the load has been 
carried out. 

rr ¢= rr- 2 
dst ¢= src 

The contents of the source register pair are decremented twice and then the word 
in the memory pair adressed by the source register pair is loaded into the destina­
tion register pair. The source address is for the word high order byte. 

No flags affected. 

Instruction HEX Binary 

LD rr8,(rr4)+ 05 F5 DB 1101 0101 1111 0101 1101 1000 

If working register 4 contains 2400 (decimal) and memory pair 2400 contains 56 ED 
(Hex), after this instruction working register pair 8 will contain 56 ED and working 
register pair 4 will contain 2402. 
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ST9 Instruction Set Description 

LOW 
Load (Word) Memory, Register 

LOW dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode Oper 

[ OPC l 
[ OPC l 

[ OPC l 
[ OPC l 
[ OPC l 
[ src,l l 

[ OPC l 
[ dst 1 l 
[ OPC l 
[ ofd 1 l 

OPERATION a: 

OPERATION b: 

OPERATION c: 

Bytes Cycl (HEX) XTN 
dst src 

[dst,llsrc,O] 2 18 E3 - (rr) rr a 
[ XTN ldst,O] [ src,O l 3 24 05 F (rr)+ RR b 

3 24 05 F (rr)+ rr* b 

3 26 C3 F -(rr) RR c 

3 26 C3 F -(rr) rr" c 

[ XTN ldst,l] [ src,O l 3 20 BE F (rr) RR a 
[ofd, 0 I dst, 1] [ XTN lsrc,O] 3 24 60 F rr(rr) rr a 
[ 

[ 

[ 
[ 

XTN ldst,l] [ ofd l 4 26 86 F N(rr) RR a 
4 26 86 F N(rr) rr* a 

XTN lsrc,l] [ dst h l 4 22 E2 F NN rr a 

XTN lsrc, 0] [ ofd h l 5 28 86 F NN(rr) RR a 
src,l l 5 28 86 F NN(rr) rr' a 

dst ¢= src 

The contents of the source register pair are loaded into the memory pair addressed 
either directly, indirectly or by indexing. The destination address is for the word high 
order byte. 

dst ¢= src 
rr¢=rr+2 

The contents of the source register pair are loaded into the memory pair addressed 
by the contents of the destination register pair. The destination address is for the 
word high order byte. The contents of the destination register pair are incremented 
twice after the load has been carried out. 

rr¢=rr-2 
dst ¢= src 

The contents of the destination register pair are decremented twice and then the 
contents of the source register pair are loaded into the memory pair addressed by 
the contents of the destination register pair. The destination address is for the word 
high order byte. 
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ST9 Instruction Set Description 

LOW 
Load (Word) Memory, Register 

LOW dst,src (Cont'd) 
FLAGS: No flags affected. 

EXAMPLE: Instruction HEX Binary 

LOW (rr4)+,RR64 05 F440 1101 0101 1111 0100 0100 0000 

If working register pair 4 contains 1024 (decimal) and register pair 64 contains 8F 
E3 (Hex), after this instruction memory pair 1024 will contain 8F E3 and register 
pair 4 will contain 1 026. 
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ST9 Instruction Set Description 

LOW 
Load (Word) Memory, Memory 

LOW dst,src 

lf\.!STRUCTION FORMAT: No. No. OPC OPC AddrMode 

I[ OI?C 1 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst I src 

[dst, 11 src, 1] 2 22 E3 . (rr) I (rr) 

dst <= src 

The contents of the memory pair addressed by the source register pair are loaded 
into the memory pair addressed by the destination register pair. The source and 
destination addresses are for the word high order byte. 

No flags affected. 

Instruction HEX Binary 

LOW (rr4),(rr6) E357 1110001101010111 

If working register pair 4 contains 1024 (decimal), working register pair 6 contains 
2042 (decimal) and memory pair 2042 contains CB ED (Hex), after this instruction 
memory pair 1024 will contain CB ED. 
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ST9 Instruction Set Description 

LOW 
Load (Word) All, Immediate 

LOW dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC AddrMode 

[ OPC 1 
[ src 1 1 

[ OPC 1 
[ src 1 1 
[ OPC 1 
[ src h 1 
[ OPC 1 
[ ofd 1 1 
[ OPC 1 
[ src 1 1 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst src 

[ dst,O 1 [ src h 1 4 12 BF RR #NN 

4 12 BF - rr* #NN 

[ XTN ldst,01 [ src h 1 4 22 BE F (rr) #NN 

[ XTN I dst, 11 [ ofd 1 5 28 06 F N(rr) #NN 
[ 

[ 
[ 

[ 
[ 

src 1 1 
XTN ldst,01 [ ofd h 1 6 30 06 F NN(rr) #NN 

src h 1 [ src 1 1 
XTN 1 [ src h 1 6 26 36 F1 NN #NN 

dst h 1 [ dst 1 1 

dst <= src 

The value #NN is loaded into the destination register pair or memory pair. 

No flags affected. 

Instruction HEX Binary 

LDWRR100,#4268 BF6410AC 10111111 0110 0100 0001 0000 10101100 

After this instruction has been carried out register pair 1 00 contains the decimal 
value 4268 (1 0 AC Hex.). 
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ST9 Instruction Set Description 

MUL 
Multiply (8x8) 

MUL dst,src 
INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

I[ OPC 1 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst I src 

[dst, 0 I src 1 2 22 4F rr I r 

dst ¢= dst(low) * src 

The contents of the source register are multiplied by the low order byte of the desti­
nation register pair. The 16 bit result is left in the destination register pair. 

Input rr dst high (even address)= don't care 
rr dst low (odd address) =first operand 
rr src = second operand 

Output rr dst high = LSB of the result 
rr dst low = MSB of the result 

The src byte holds the unmodified second operand. 

C: Contains a copy of result bit 0. 
Z: Contains a copy of result bit 15. 
S: Set if result MSB is zero, otherwise reset to zero. 
V: Set if result LSB is zero, otherwise reset. 
D: Always reset to zero. 
H: Undefined. 

Instruction HEX Binary 

MUL rr6,r8 4F 68 01001111 01101000 

If working register 7 contains 35 and working register 8 contains 220, after this in­
struction working register pair 6 will contain 7700 (decimal), i.e. working register 6 
will contain 1 E (Hex) and register 7 will contain 14 (Hex). 
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ST9 Instruction Set Description 

NOP 
No Operation 

NOP 

INSTRUCTION FORMAT: No. No. OPC OPC AddrMode 
Bytes Cycl (HEX) XTN 

dst I src 
I[ OPC l 1 6 FF - I -

OPERATION: No Operation is carried out. This instruction is often used in timing or delay loops. 

FLAGS: No flags affected. 
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ST9 Instruction Set Description 

OR 
OR (byte) Register, Register 

OR dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC AddrMode 

[ OPC l [ 

[ OPC l [ 

[ OPC l [ 

[ OPC l [ 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst 

dst I src ] 2 6 02 r 

2 6 03 - r 
src l [ dst l 3 10 04 - R 

3 10 04 - r" 

3 10 04 R 
src l [ XTN I dst l 3 10 E6 0 (r) 

3 10 E6 0 (r) 
XTN I src ] [ dst l 3 10 E7 0 R 

dst <== dst OR src 

The contents of the source are ORed with the destination byte and the results 
stored in the destination byte. The contents of the source are not affected. 

C: Unaffected. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if result bit 7 is set, otherwise cleared. 
V: Always reset to zero. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX 

OR r8,R64 0440 DB 

Binary 

0000 0100 0100 0000 11011000 

src 
r 

(r) 
R 

R 
r* 
R 
r* 
(r) 

If working register 8 contains 11001100 and register 64 contains 10000101, after 
this instruction working register 8 will contain 11001101. 
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ST9 Instruction Set Description 

OR 
OR (byte) Register, Memory 

OR dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode Oper 

[ OPC l 

[ OPC l 
[ OPC l 
[ dst l 

[ OPC l 
[ src 1 l 
[ OPC l 
[ ofs 1 l 

OPERATION a: 

OPERATION b: 

OPERATION c: 

Bytes Cycl (HEX) XTN 
dst src 

[ XTN I src, 1] [ dst l 3 12 72 0 R (rr) a 
3 12 72 0 r* (rr) a 
3 16 B4 0 R (rr)+ b 

3 16 B4 0 r' (rr)+ b 

3 16 C2 0 R -(rr) c 
3 16 C2 0 r' -(rr) c 

[ofs,11src,O] [ XTN I dst l 3 22 60 0 r rr(rr) a 
[XTN lsrc, 1] [ ofs l 4 24 7F 0 R N(rr) a 

4 24 7F 0 r' N(rr) a 
[XTN I dst ] [ src h l 4 18 C4 0 r NN a 

[ XTN I src, 0] [ ofs h l 5 26 7F 0 R NN(rr) a 
[ dst l 5 26 7F 0 r' NN(rr) a 

dst <= dst OR src 

The source byte is ORed with the destination byte and the result stored in the desti­
nation byte. The destination register is addressed directly, the memory location 
(source byte) addressed either directly, indirectly or by indexing. 

dst <= dst OR src 
rr <= rr + 1 

The contents of the memory location addressed by the source register pair are 
ORed with the contents of the directly addressed destination register the result 
stored in the destination register. The contents of the source register pair are in­
cremented after the OR has been carried out. 

rr <= rr - 1 
dst <= dst OR src 

The contents of the source register pair are decremented and then the contents of 
the memory location addressed by the source register pair are ORed with the con­
tents of the directly addressed destination register. The result is stored in the desti­
nation register. 
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ST9 Instruction Set Description 

OR 
OR (byte) Register, Memory 

OR dst,src (Cont'd) 
FLAGS: 

EXAMPLE: 

C: Unaffected. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if result bit 7 is set, otherwise cleared. 
V: Always reset to zero. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX Binary 

OR r8,4028 C408 OF BC 1100 0100 0000 1000 0000 1111 1011 1100 

If working register 8 contains 11001100 and memory location 4028 contains 
10000101, after this instruction working register 8 will contain 11001101 . 
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ST9 Instruction Set Description 

OR 
OR {byte) Memory, Register 

OR dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode Oper 

[ OPC l 

[ OPC l 
[ OPC l 
[ src l 

[ OPC l 
[ dst 1 l 
[ OPC l 
[ ofd 1 l 

OPERATION a: 

OPERATION b: 

OPERATION c: 

Bytes Cycl (HEX) XTN 
dst src 

[ XTN )dst,O] [ src l 3 18 72 0 (rr) R a 
3 18 72 0 (rr) r• a 
3 22 84 0 (rr)+ R b 

3 22 84 0 (rr)+ r• b 

3 22 C2 0 -(rr) R c 

3 22 C2 0 -(rr) r• c 
[ofd,l)dst,l] [ XTN I src ] 3 24 60 0 rr(rr) r a 
[ 

[ 

[ 
[ 

XTN )dst,l] [ ofd l 4 26 26 0 N(rr) R a 
4 26 26 0 N(rr) r• a 

XTN I src ] [ dst h l 4 20 C5 0 NN r a 

XTN ldst, 0] [ ofd h l 5 28 26 0 NN(rr) R a 
src l 5 28 26 0 NN(rr) r' a 

dst {= dst OR src 

The source byte is ORed with the destination byte and the result stored in the desti­
nation byte. The source registers are addressed directly, the memory location are 
addressed either directly, indirectly or by indexing. 

dst {= dst OR src 
rr{=rr+1 

The contents of the memory location addressed by the destination register pair (des­
tination byte) are ORed with the contents of the directly addressed source register 
the result stored in the destination byte. The contents of the destination register pair 
are incremented after the OR has been carried out. 

rr{=rr-1 
dst {= dst OR src 

The contents of the destination register pair are decremented and then the contents 
of the memory location addressed by the destination register pair (destination byte) 
are ORed with the contents of the directly addressed source register. The result is 
stored in the destination byte. 
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ST9 Instruction Set Description 

OR 
OR {byte) Memory, Register 

OR dst,src {Cont'd) 
FLAGS: 

EXAMPLE: 

C: Unaffected. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if result bit 7 is set, otherwise cleared. 
V: Always reset to zero. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX Binary 

OR4028,r8 C5 08 OF BC j j 00 0101 0000 1000 0000 j j j j 101 j j j 00 

If working register 8 contains 11001100 and memory location 4028 contains 
1 0000101, after this instruction memory location 4028 will contain 11001101 . 
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ST9 Instruction Set Description 

OR 
OR (byte) Memory, Memory 

OR dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC AddrMode 

I[ OPC l 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst src 

[ XTN I src, 0] [ dst,O l 3 20 73 0 (RR) (rr) 

3 20 73 0 (rr*) (rr) 

dst ¢= dst OR src 

The contents of the memory location addressed by the source register pair are 
ORed with the content of the memory location addressed by the destination register 
pair. The source and destination addresses are for the word high order byte. 

C: Unaffected. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if result bit 7 is set, otherwise cleared. 
V: Always reset to zero. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX 

OR (rr4),(rr8) 73 08 04 

Binary 

0111 0011 0000 1000 1101 0100 

If working register pair 4 contains 2800 (decimal), memory location 2800 contains 
110011 00, working register pair 8 contains 4200 (decimal) and memory location 
4200 contains 000011 00, after this instruction memory location 2800 will contain 
11001100. 
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ST9 Instruction Set Description 

OR 
OR (byte) All, Immediate 

OR dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 
Bytes Cycl (HEX) XTN 

dst src 
[ OPC l [ dst l [ src l 3 10 05 - R #N 

3 10 05 - r* #N 

[ OPC l [ XTN ldst,O] [ src l 3 16 F3 0 (rr) #N 

[ OPC l [ XTN l [ src l 5 24 2F 01 NN #N 
[ dst h l [ dst 1 l 

OPERATION: dst <= dst OR src 

The value #N is ORed with the content of the destination register or memory loca­
tion. 

FLAGS: 

EXAMPLE: 

C: Unaffected. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if result bit 7 is set, otherwise cleared. 
V: Always reset to zero. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX 

OR (rr8),#32 F3 18 20 

Binary 

1111 0011 00011000 00100000 

If working register pair 8 contains 4028 (decimal) and memory location 4028 con­
tains 11101101, after this instruction memory location 4028 will contain 11101101. 
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ST9 Instruction Set Description 

ORW 
OR (Word)- Register, Register 

ORW dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC AddrMode 

[ OPC I 
[ OPC I 

[ OPC I 

[ OPC I 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst src 

[dst, 0 I src, 01 2 10 OE - rr rr 
[ src,O I [ dst,O I 3 12 07 - RR RR 

3 12 07 - rr* RR 
3 12 07 - RR rr* 

[ src,O I [ XTN I dst I 3 14 96 0 (r) RR 

3 14 96 0 (r) rr* 
[ XTN I src I [ dst,O I 3 14 A6 0 RR (r) 

3 14 A6 0 rr* (r) 

dst <= dst OR src 

The source word is ORed with the destination word and the result is stored in the 
destination word. The source and destination word can be addressed either directly 
or indirectly. 

C: Unaffected. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if result bit 15 is set, otherwise cleared. 
V: Always reset to zero. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX 

ORW (r8},RR64 96 40 08 

Binary 

1001 0110 0100 0000 0000 1000 

If register pair 64 contains 11 001100/11 0011008, working register 8 contains 200 
(decimal) and register pair 200 contains 10101010/101010108, after this instruction 
register pair 200 will hold 111 0111 0/111 0111 08. 
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ST9 Instruction Set Description 

ORW 
OR (Word)- Register, Memory 

ORW dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode Oper 

[ OPC l 
[ OPC l 
[ OPC l 

[ OPC l 
[ OPC l 
[ dst,O l 

[ OPC l 
[ src 1 l 
[ OPC l 
[ ofs 1 l 

OPERATION a: 

OPERATION b: 

OPERATION c: 

Bytes Cycl (HEX) XTN 
dst src 

[dst,O(src,l] 2 16 OE rr (rr) a 
[ XTN (src,O] [ dst,O l 3 18 7E 0 RR (rr) a 
[ XTN lsrc,l] [ dst,O l 3 22 05 0 RR (rr)+ b 

3 22 05 0 rr' (rr)+ b 

3 24 C3 0 RR -(rr) c 
3 24 C3 0 rr' -(rr) c 

[ofs,O(src,O] [ XTN (dst,O] 3 24 60 0 rr rr(rr) a 
[ 

[ 

[ 
[ 

XTN (src,l] [ ofs l 4 28 86 0 RR N(rr) a 
4 28 86 0 rr' N(rr) a 

XTN (dst,O] [ src h l 4 22 E2 0 rr NN a 

XTN (src,O] [ ofs h l 5 30 86 0 RR NN(rr) a 
dst,O l 5 30 86 0 rr' NN(rr) a 

dst <= dst OR src 

The source word is ORed with the destination word and the result is stored in the 
destination word. The destination word is held in the destination register. The 
source word can be addressed directly, indirectly or by indexing. 

dst <= dst OR src 
rr <= rr + 2 

The source word is ORed with the destination word and the result is stored in the 
destination word. The source word is in the memory location addressed by the 
source register pair, the destination word is in the destination register. The contents 
of the source register pair are incremented after the OR has been carried out. 

rr<=rr-2 
dst <= dst OR src 

The source word is ORed with the destination word and the result is stored in the 
destination word. The source word is in the memory location addressed by the 
source register pair, the destination word is in the destination register. The contents 
of the source register pair are decremented before the OR is carried out. 
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ST9 Instruction Set Description 

ORW 
OR (Word) - Register, Memory 

ORW dst,src (Cont'd) 
FLAGS: 

EXAMPLE: 

C: Unaffected. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if result bit 15 is set, otherwise cleared. 
V: Always reset to zero. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX 
ORW RR64,-(rr4) C3 05 40 

Binary 

1100 0011 0000 0101 0100 0000 

If working register pair 4 contains 1184 (decimal), register pair 64 contains 
10101010/1010101 OB and memory pair 1182 contains 11001100/110011 OOB, after 
this instruction register pair 64 will contain 11101110/1110111 OB and register pair 4 
will contain 1182. 
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ST9 Instruction Set Description 

ORW 
OR (Word)- Memory, Register 

ORW dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode Oper 

[ OPC l 
[ OPC l 
[ OPC l 

[ OPC l 
[ OPC l 
[ src,l l 

[ OPC l 
[ dst 1 l 
[ OPC l 
[ ofd 1 l 

OPERATION a: 

OPERATION b: 

OPERATION c: 

Bytes Cycl (HEX) XTN 
dst src 

[dst, 11 src, 0] 2 30 DE (rr) rr a 
[ XTN (dst,l] [ src,O l 3 32 BE 0 (rr) RR a 
[ XTN (dst,O] [ src,O l 3 34 D5 0 (rr)+ RR b 

3 34 D5 0 (rr)+ rr• b 

3 32 C3 0 -(rr) RR c 

3 32 C3 0 -(rr) rr• c 
[ofd,O(dst,l] [ XTN (src, 0] 3 36 60 0 rr(rr) rr a 
[XTN Jdst,l] [ ofd l 4 38 86 0 N(rr) RR a 

4 38 86 0 N(rr) rr• a 
[XTN (src,l] [ dst h l 4 36 E2 0 NN rr a 

[XTN (dst,O] [ ofd h l 5 40 86 0 NN(rr) RR a 
[ src,l l 5 40 86 0 NN(rr) rr• a 

dst {= dst OR src 

The source word is ORed with the destination word and the result is stored in the 
destination word. The source word is held in the source register. The destination 
word can be addressed directly, indirectly or by indexing. 

dst {= dst OR src 
rr{=rr+2 

The source word is ORed with the destination word and the result is stored in the 
destination word. The source word is in the source register, the destination word is 
in the memory location addressed by the destination register pair. The contents of 
the destination register pair are incremented after the OR has been carried out. 

rr{=rr-2 
dst {= dst OR src 

The source word is ORed with the destination word and the result is stored in the 
destination word. The source word is in the source register, the destination word is 
in the memory location addressed by the destination register pair. The contents of 
the destination register pair are decremented before the OR is carried out. 
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ST9 Instruction Set Description 

ORW 
OR (Word) - Memory, Register 

ORW dst,src (Cont'd) 
FLAGS: 

EXAMPLE: 

C: Unaffected. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if result bit 15 is set, otherwise cleared. 
V: Always reset to zero. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX 
ORW (rr4)+,RR64 05 04 40 

Binary 

1101 0101 0000 0100 0100 0000 

If register pair 64 contains 11001100/11011008, working register pair 4 contains 
1064 (decimal) and memory pair 1064 contains 10101010/1 01010108, after this in­
struction has been carried out memory pair 1 064 will contain 
11101110/111011108 and working register pair 4 will contain 1066. 
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ST9 Instruction Set Description 

ORW 
OR(Wo~)-Memo~,Memo~ 

ORW dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

I[ OPC I 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN I dst src 
[dst, 11 src, 1) 2 34 OE . (rr) l (rr) 

dst ¢= dst OR src 

The source word is ORed with the destination word and the result is stored in the 
destination word. The source word is in the memory location addressed by the 
source register pair, the destination word is in the memory location addressed by 
the destination register pair. 

C: Unaffected. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if result bit 15 is set, otherwise cleared. 
V: Always reset to zero. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX 

ORW (rr4),(rr6) OE57 

Binary 

0000 111 0 01 01 0111 

If working register pair 6 contains 1002 (decimal), memory pair 1002 contains 
11001100/110011008, working register pair 4 contains 1060 (decimal) and memory 
pair 1060 contains 10101010/1010101 DB, after this instruction memory pair 1060 
will contain 11101110/111011108. 
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ST9 Instruction Set Description 

ORW 
OR (Word)- All, Immediate 

ORW dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC AddrMode 

[ OPC l 
[ src l l 

[ OPC l 
[ src 1 l 
[ OPC l 
[ src h l 
[ OPC l 
[ ofd 1 l 
[ OPC l 
[ src 1 l 

OPERATION: 

FLAGS: 

EXAMPLE: 

[ 

[ 

[ 
[ 

[ 
[ 

[ 
[ 

Bytes Cycl (HEX) XTN 
dst src 

dst,l l [ src h l 4 14 07 RR #NN 

4 14 07 rr* #NN 

XTN Jdst,O] [ src h l 4 34 BE 0 (rr) #NN 

XTN ldst,l] [ ofd l 5 38 06 0 N(rr) #NN 
src 1 l 

XTN Jdst,O] [ ofd h l 6 40 06 0 NN(rr) #NN 
src h l [ src 1 l 

XTN l [ src h l 6 40 36 01 NN #NN 
dst h l [ dst 1 l 

dst <= dst OR src 

The source word is ORed with the destination word and the result is stored in the 
destination word. The source word is the immediate value in the operand, the desti­
nation word can be in memory or in the register file. 

C: Unaffected. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if result bit 15 is set, otherwise cleared. 
V: Always reset to zero. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX Binary 

ORW RR64,#52428 o741 ecce 0000 0111 0100 0001 1100 1100 1100 1100 

If register pair 64 contains 10101010/1010101 OB, after this instruction has been car­
ried out register pair 64 will contain 11101110/1110111 OB. 
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ST9 Instruction Set Description 

RCF 
Reset Carry Flag 

RCF 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 
Bytes Cycl (HEX) XTN 

dst I src 

lr OPC 1 1 6 11 I 

OPERATION: C¢=0 

The carry flag is reset to zero, regardless of its previous content. 

FLAGS: C: reset to zero. 
No other flags affected. 

EXAMPLE: Instruction HEX Binary 

RCF 11 0001 0001 

Regardless of its prior condition, after this instruction the carry flag will be reset to 
zero. 
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ST9 Instruction Set Description 

RET 
Return From Subroutine 

RET 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

I! OPC I 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst I src 

PC¢= (SSP) 
SSP¢= SSP- 2 

1 12 46 - - I -

This instruction is normally used to return to the previously executed procedure at 
the end of procedure entered by a CALL statement. The contents of the location ad­
dressed by the system stack pointer are popped into the program counter. The next 
statement executed is that addressed by the new content of the PC. 

No flags affected. 

If the program counter contains 3584 (hex), the system stack pointer contains 2000 (hex), 
external data memory location 2000 (hex) contains 18 (hex), and location 2001 
(hex) contains 85 (hex), then the instruction: 

RET 

leaves the value 2002 (hex) in the system stack pointer and 1885 (hex), the ad­
dressed of the next instruction, in the program counter. 
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ST9 Instruction Set Description 

RLC 
Rotate Left Through Carry 

RLC dst 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

[ OPC l [ 

OPERATION: 

FLAGS: 

EXAMPLE: 

dst 

dst(O) <= C 
C <= dst(7) 

l 

dst(n+ 1) <= dst(n) Where n=0-6 

Bytes Cycl 

2 6 

2 6 

2 6 

2 6 

(HEX) XTN 
dst src 

80 R 

80 r* -
81 - (R) 

81 - (r)* 

The contents of the destination register are shifted one place to the left with bit 7 
shifted into the carry flag and the carry fl~, .,hifted into bit 0. The destination regis­
ter can be directly or indirectly addressed. 

C: Set if carry from MSB (bit 7 was 1 ). 
Z: Set if the result is zero, otherwise cleared. 
S: Set if the result bit 7 is set, otherwise cleared. 
V: Set if result bit 7 is changed, otherwise cleared. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX 

RLC (r2) B1 D2 

Binary 

1011 0001 1101 0010 

If the carry flag is zero, working register 2 contains 155 (decimal) and register 155 
contains 110011 OOB, after this instruction register 155 will contain 10011 OOOB and 
the carry flag will be set to 1. 
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ST9 Instruction Set Description 

RLCW 
Rotate Left Through Carry Word 

RLCWdst 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

I[ OPC l [ 

OPERATION: 

FLAGS: 

EXAMPLE: 

dst,O l 

dst(O) ¢= C 
C ¢= dst(15) 
dst(n+ 1) ¢= dst(n) where n=0-14 

Bytes Cycl 

2 8 

2 8 

(HEX) XTN 
dst src 

8F - RR 
8F rr· 

The contents of the destination register pair are shifted one place to the left with bit 
15 shifted into the carry flag and the carry flag shifted into bit 0. 

L ,.::::....:.:::b15 ~bO~ 
~~·------~IL_ ____________________ ~~ 

C: Set if carry from MSB bit 15 was 1. 
Z: Undefined. 
S: Set if the result bit 15 is set, otherwise cleared. 
V: Set if result bit 15 is changed, otherwise cleared. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX 

LCW rr2 8F 02 

Binary 

10001111 1101 0010 

If the carry flag is zero, and working register pair 2 contains 11001100/110011 OOB, 
after this instruction it will1 0011001/10011 OOOB and the carry flag will be set to 1. · 
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ST9 Instruction Set Description 

ROL 
Rotate Left Byte 

ROLdst 
INSTRUCTION FORMAT: No. No. OPC OPC AddrMode 

[ OPC l [ 

OPERATION: 

FLAGS: 

EXAMPLE: 

dst l 

C <= dst(7 
dst(O) <= dst(7 
dst(n+ 1) <= dst(n) Where n=0-6 

Bytes 

2 

2 

2 

2 

Cycl (HEX) 

6 AO 

6 AO 

6 A1 

6 A1 

XTN 
dst src 

- R -
- r* -
- (R) -
- (r)* -

The contents of the destination register are shifted one place to the left with bit 7 
shifted into bit 1 and into the carry flag. The destination register can be directly or in­
directly addressed. 

C: Set if carry from MSB (bit 7 was 1 ). 
Z: Set if the result is zero, otherwise cleared. 
S: Set if the result bit 7 is set, otherwise cleared. 
V: Set if result bit 7 is changed, otherwise cleared. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX 

ROL(r2) A1 D2 

Binary 

10100001 11010010 

If working register 2 contains 146 (decimal) and register 146 contains 11 0011 OOB, 
after this instruction register 146 will contain 1 0011001 B and the carry flag will be 
set to 1. 
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ST9 Instruction Set Description 

ROR 
Rotate Right Byte 

ROR dst 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

[ OPC l [ 

OPERATION: 

FLAGS: 

EXAMPLE: 

dst l 

C ¢= dst(O) 
dst(7) ¢= dst(O) 
dst(n) ¢= dst(n+ 1) Where n=0-6 

Bytes 

2 

2 

2 

2 

Cycl (HEX) 

6 co 
6 co 
6 C1 

6 C1 

XTN 
dst src 

- R -

- r* -
- (R) -
- (r)* -

The contents of the destination register are shifted one place to the right with bit 0 
shifted into bit 7 and into the carry flag. The destination register can be directly or in­
directly addressed. 

~~b7 ________ ~b0~~--·~ 

C: Set if carry from LSB (bit 0 was 1 ). 
Z: Set if the result is zero, otherwise cleared. 
S: Set if the result bit 7 is set, otherwise cleared. 
V: Set if result bit 7 is changed, otherwise cleared. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX 

ROR R32 C020 

Binary 

1100 0000 0010 0000 

If the carry flag is set to one and register 32 contains 110011 OOB, after this instruc­
tion register 32 will contain 0110011 OB and the carry flag will be reset to zero. 
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ST9 Instruction Set Description 

RRC 
Rotate Right Through Carry Byte 

RRC dst 

INSTRUCTION FORMAT: No. No. OPC OPC AddrMode 
XTN 

[ OPC l [ 

OPERATION: 

FLAGS: 

EXAMPLE: 

dst 

dst(7) <= C 
C <= dst(O) 

l 

dst(n) <= dst(n+ 1) Where n=0-6 

Bytes Cycl 

2 6 

2 6 

2 6 

2 6 

(HEX) 
dst src 

DO - R -
DO - r• 

01 (R) -

01 w -

The contents of the destination register are shifted one place to the right with bit 0 
shifted into the carry flag and the carry flag shifted into bit 7. The destination regis­
ter can be directly or indirectly addressed. 

C: Set if carry from LSB (bit 0 was 1 ). 
Z: Set if the result is zero, otherwise cleared. 
S: Set if the result bit 7 is set, otherwise cleared. 
V: Set if result bit 7 is changed, otherwise cleared. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX 

RRC (R32) 01 20 

Binary 

1101 0001 0010 0000 

If the carry flag is zero, register 32 contains 155 and register 155 contains 
00110011 B, after this instruction register 155 will contain 00011001 Band the carry 
flag will be set to 1. 
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ST9 Instruction Set Description 

RRCW 
Rotate Right Through Carry Word 

RRCW dst 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

lr OPC l [ 

I 

OPERATION: 

FLAGS: 

EXAMPLE: 

dst,O l 

dst(15) <= c 
C <= dst(O) 
dst(n) <= dst(n+ 1) where n=0-14 

Bytes Cycl 

2 8 

2 8 

(HEX) XTN 
dst src 

36 - RR -
36 - rr' -

The contents of the destination register pair are shifted one place to the right with 
bit 0 shifted into the carry flag and the carry flag shifted into bit 15. 

C: Set if carry from LSB (bit 0 was 1 ). 

~b,-----15 _bolr-----+-~ .@J 
Z: Undefined. 
S: Set if the result bit 15 is set, otherwise cleared. 
V: Set if result bit 15 is changed, cleared otherwise. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX 

RRCW R32 36 20 

Binary 

0011 0110 0010 0000 

If the carry flag is set and register 32 pair contains 11001100/11 0011 OOB, after this 
instruction register 32 will contain 111 00110/011 0011 OB and the zero flag will be 
reset to 0. 
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ST9 Instruction Set Description 

PEA 
Push Effective Address on System Stack 

PEA src 

INSTRUCTION FORMAT: No. No. OPC OPC AddrMode 

[ OPC l [ 
[ ofs l 

[ OPC l [ 
[ ofs l l [ 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst src 

XTN l [ src,O l 4 20 SF 01 - N(RR) 

4 20 SF 01 - NN(rr)* 

XTN l [ src,l l 5 26 SF 01 - NN(RR) 
ofs h l 5 26 SF 01 NN(rr)* -

SSP¢= SSP -2 
(SSP) ¢= RR + "a" (Where "a" is the immediate value N or NN) 

The present value of the SSP is decremented by 2 and the content of RR summed 
with the offset is pushed onto the system stack. 

No flag affected. 

Instruction HEX Binary 

PEA 16(RR32) SF01 2010 1000 1111 0000 0001 0010 0000 0001 0000 

The content of register pair RR32 is 1024, to this value is added the immediate 
value 16 and the result is pushed into the stack location pointed by the pre-de­
cremented system stack pointer. 
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ST9 Instruction Set Description 

PEAU 
Push Effective Address on User Stack 

PEAU src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

[ OPC l [ 
[ ofs l 

[ OPC l [ 
[ ofs 1 l [ 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst src 

XTN l [ src,O l 4 20 BF 03 N(RR) 

4 20 BF 03 - N(rr)* 
XTN l [ src,l l 5 26 BF 03 NN(RR) 

ofs h l 5 26 BF 03 NN(rr)* 

USP <= USP- 2 
(USP) <= RR + "a" (Where "a" is the immediate value N or NN) 

The present value of the USP is decremented by 2 and the contents of RR summed 
with the offset is pushed into the user stack. 

No flags affected. 

Instruction HEX Binary 

PEAU 16(RR32) BF 03 20 10 1000 1111 0000 0011 0010 DODO 0001 0000 

The content of register pair RR32 is 1 024, to this value is added the immediate 
value 16 and the result is pushed into the stack location pointed by the pre-de­
cremented user stack pointer. 
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ST9 Instruction Set Description 

POP 
Pop Byte from System Stack 

POP dst 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

[ OPC l [ 

OPERATION: 

FLAGS: 

EXAMPLE: 

dst l 

dst <=(SSP) 
SSP<= SSP+ 1 

Bytes Cycl 

2 10 

2 10 

2 10 

2 10 

(HEX) XTN 
dst src 

76 R -

76 r* 

77 (R) 

77 (r)* -

The contents of the system stack addressed by the system stack pointer are loaded 
into the destination location and then the system stack pointer is incremented auto­
matically by one. 

No flags affected 

Instruction HEX Binary 

POP (r2) 7702 0111 0111 1101 0010 

If the system stack pointer contains 2000 (decimal), working register 2 contains 52 
(decimal) and system stack location 2000 contains 124 (decimal}, after this instruc­
tion register 52 will contain 124 and the system stack pointer will contain 2001. 
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ST9 Instruction Set Description 

POPU 
Pop Byte from User Stack 

POPU dst 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

[ OPC l [ 

OPERATION: 

FLAGS: 

EXAMPLE: 

dst l 

dst <= (USP) 
USP <= USP + 1 

Bytes 

2 

2 

2 

2 

Cycl (HEX) 

10 20 

10 20 

10 21 

10 21 

XTN 
dst src 

R 

- r* 

- (R) -
(r)* -

The contents of the user stack addressed by the user stack pointer are loaded into 
the destination location and then the user stack pointer is increment automatically 
by one. 

No flags affected. 

Instruction HEX Binary 

POPU (r2) 21 02 0010 0001 1101 0010 

If the user stack pointer contains 2000 (decimal), working register 2 contains 52 (de­
cimal) and user stack location 2000 contains 124 (decimal), after this instruction reg­
ister 52 will contain 124 and the user stack pointer will contain 2001. 
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ST9 Instruction Set Description 

POPUW 
Pop Word from User Stack 

POPUWdst 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

I[ OPC l [ 

OPERATION: 

FLAGS: 

EXAMPLE: 

dst,O l 

dst ¢= (USP) 
USP ¢= USP + 2 

Bytes Cycl 

2 14 

2 14 

(HEX) XTN 
dst src 

87 - RR 
87 rr• 

The contents of the user stack addressed by the user stack pointer are loaded into 
the destination register pair and the user stack pointer is automatically increment by 
two. 

No flags affected. 

Instruction HEX Binary 

POPUWrr2 8702 1011 0111 1101 0010 

If the user stack pointer contains 2000 (decimal}, user stack location 2000 contains 
11 (hex) and user stack location 2001 contains 24 (hex), after this instruction work­
ing register 2 will contain 11 (hex), working register 3 will contain 24 (hex) and the 
user stack pointer will contain 2002. 
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ST9 Instruction Set Description 

POPW 
Pop Word from System Stack 

POPW dst 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

r[ OPC l [ 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst src 

dst,O l 

dst <=(SSP) 
SSP<= SSP+ 2 

2 

2 

14 75 RR 
14 75 rr* 

The contents of the system stack pointer are loaded into the destination register 
pair and the system stack pointer is automatically incremented by two. 

No flags affected. 

Instruction HEX Binary 

POPW rr2 75 02 0111 0101 1101 0010 

-

If the system stack pointer contains 2000 (decimal), system stack location 2000 con­
tains 11 (hex). system stack location 2001 contains 24 (hex). after this instruction 
working register 2 will contain 11 (hex). working register 3 will contain 24 (hex) and 
the system stack pointer will contain 2002. 
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ST9 Instruction Set Description 

PUSH 
Push Byte on System Stack 

PUSH src 
I~·ISTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

[ OPC l [ 

[ OPC l [ 

OPERATION: 

FLAGS: 

EXAMPLE: 

src l 

XTN l 

SSP<== SSP -1 
(SSP)<== src 

[ src 

Bytes Cycl 

2 10 
2 10 
2 10 

2 10 

l 3 16 

(HEX) XTN 
dst src 

66 R 

66 r" 
F7 - (R) 

F7 - <rr 
SF F1 - #N 

The system stack pointer is decremented automatically by one and then the oper­
and loaded into the location addressed by the decremented system stack pointer. 

No flags affected. 

Instruction HEX Binary 

PUSH (R32) F7 20 1111 0111 0010 0000 

If the system stack pointer contains 2000 (decimal), register 32 contains 100 and 
register 100 contains 60 (decimal), after this instruction system stack pointer loca­
tion 1999 will contain 60. 
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ST9 Instruction Set Description 

PUSHU 
Push Byte on User Stack 

PUSHU src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

[ OPC l [ 

[ OPC l [ 

OPERATION: 

FLAGS: 

EXAMPLE: 

src l 

XTN l 

USP {= USP- 1 
(USP) {= src 

[ src 

Bytes Cycl 

2 10 

2 10 

2 10 

2 10 

l 3 16 

(HEX) XTN 
dst src 

30 - R 

30 - r• 

31 - - (R) 

31 - (r)* 

BF F3 #N 

The user stack pointer is decremented automatically by one and then the contents 
of the source operand loaded into the location addressed by the decremented user 
stack pointer. 

No flags affected. 

Instruction HEX Binary 

PUSHU #20 SF F3 14 1000 1111 1111 0011 0001 0100 

If the user stack pointer contains 2000 (decimal), after this instruction user stack 
pointer location 1999 will contain 20. 

------------lifi ~~@m2m~~~~~ ___________ 1_61_12_48 
161 



ST9 Instruction Set Description 

PUSHUW 
Push Word on User Stack 

PUSHUWsrc 

INSTRUCTION FORMAT: No. No. OPC OPC AddrMode 

[ OPC l [ 

[ OPC l [ 
[ src l. l 

OPERATION: 

FLAGS: 

EXAMPLE: 

NOTE: 

src,O l 

XTN l [ 

USP <= USP- 2 
(USP) <= src 

src h 

Bytes Cycl 

2 12 

2 12 

l 4 20 

{HEX) XTN 
dst src 

86 - - RR 
86 - - rr* 

SF C3 - #NN 

The user stack pointer is automatically decremented by two and then the contents 
of the source operand is loaded into the user stack. 

No flags affected. 

Instruction HEX Binary 

PUSHUWRR32 8620 1011 0110 0010 0000 

If the stack pointer contains 2000 (decimal) and register pair 32 contains 6000 
(hex), after this instruction the user stack pointer will contain 1998, user stack loca­
tion 1999 will contain 00 (hex) and user stack location 1998 will contain 60 (hex). 

See also PEAUW instruction. 
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ST9 Instruction Set Description 

PUSHW 
Push Word on System Stack 

PUSHWsrc 

INSTRUCTION FORMAT: No. No. OPC OPC AddrMode 

[ OPC l [ 

[ OPC l [ 
[ src 1 l 

OPERATION: 

FLAGS: 

EXAMPLE: 

NOTE: 

src,O l 

XTN l 

SSP{= SSP- 2 
(SSP){= src 

[ src h 

Bytes Cycl 

2 12 

2 12 

l 4 20 

(HEX) XTN 
dst src 

74 - RR 

74 - rr* 

BF C1 - #NN 

The system stack pointer is automatically decremented by two and then the con­
tents of the source register pair is loaded into the system stack. 

No flag affected. 

Instruction HEX Binary 

PUSHW RR32 7420 0111 0100 0010 0000 

If the system stack pointer contains 2000 (decimal) and register pair 32 contains 
6000 (hex), after! this instruction the system stack pointer will contain 1998, system 
stack location 1999 will contain 00 (hex) and system stack location 1998 will contain 
60 (hex). 

See also PEAW instruction. 

163/248 ------------- I:fi ~i~©1HI1~~~11-------------
163 



ST9 Instruction Set Description 

SBC 
Subtract with carry (byte) Register, Register 

SBC dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC AddrMode 

[ OPC 1 

[ OPC 1 

[ OPC l 

[ OPC 1 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst src 

[ dst 1 src 1 2 6 22 - r r 

2 6 23 - r (r) 
[ src 1 [ dst 1 3 10 24 - R R 

3 10 24 - r* R 

3 10 24 - R r* 
[ src l [ XTN I dst l 3 10 E6 - (r) R 

3 10 E6 2 (r) r* 
[ XTN 1 src 1 [ dst 1 3 10 E7 2 R (r) 

dst <= dst - src - C 

The source byte, along with the carry, is subtracted from the destination byte and 
the result is stored in the destination byte. The source and destination byte can be 
addressed either directly or indirectly. 

C: Cleared if carry from MSB of result, set otherwise indicating a borrow. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if the result is less then zero, otherwise cleared. 
V: Set if arithmetic overflow occurred, cleared otherwise. 
D: Always reset to one. 
H: Set if carry from low-order nibble occurred. 

Instruction HEX Binary 

SBCr8,(r4) 23 84 0010 0011 1000 0100 

If the carry flag is reset, working register 8 contains 100 (decimal), working register 
4 contains 200 (decimal) and register 200 contains 25 (decimal), after this instruc­
tion working register 8 will contain 75. 
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ST9 Instruction Set Description 

SBC 
Subtract with carry (byte) Register, Memory 

SBC dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode Oper 

[ OPC l 

[ OPC l 
[ OPC l 
[ dst l 

[ OPC l 
[ src l. l 
[ OPC l 
[ ofs 1 l 

OPERATION a: 

OPERATION b: 

OPERATION c: 

Bytes Cycl (HEX) XTN 
dst src 

[ XTN lsrc,l] [ dst l 3 12 72 2 R (rr) a 
3 12 72 2 r• (rr) a 
3 16 84 2 R (rr)+ b 

3 16 84 2 r• (rr)+ b 

3 16 C2 2 R -(rr) c 
3 16 C2 2 r• -(rr) c 

[ofs, 11 src, 0] [ XTN I dst l 3 22 60 2 r rr(rr) a 
[XTN (src,l] [ ofs l 4 24 7F 2 R N(rr) a 

4 24 7F 2 r• N(rr) a 
[XTN I dst ] [ src h l 4 18 C4 2 r NN a 

[ XTN I src, 0] [ ofs h l 5 26 7F 2 R NN(rr) a 
[ dst l 5 26 7F 2 r• NN(rr) a 

dst <= dst - src - C 

The source byte, along with the carry, is subtracted from the destination byte and 
the result is stored in the destination byte. The destination byte is held in the desti­
nation register. The source byte can be addressed directly, indirectly or by indexing. 

dst <= dst - src - C 
rr<=rr+1 

The source byte, along with the carry, is subtracted from the destination byte and 
the result stored in the destination byte. The source byte is in the memory location 
addressed by the source register pair, the destination byte is in the destination regis­
ter. The contents of the source register pair are incremented after the SBC has 
been carried out. 

rr<=rr-1 
dst <= dst - src - C 

The source byte, along with the carry, is subtracted from the destination byte and 
the result is stored in the destination byte. The source byte is in the memory loca­
tion addressed by the source register pair, the destination byte is in the destination 
register. The contents of the source register pair are decremented before the SBC 
is carried out. 
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ST9 Instruction Set Description 

SBC 
Subtract with carry (byte) Register, Memory 

SBC dst,src (Cont'd) 
FLAGS: 

EXAMPLE: 

C: Cleared if carry from MSB of result, set otherwise indicating a borrow. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if the result is less then zero, otherwise cleared. 
V: Set if arithmetic overflow occurred, cleared otherwise. 
D: Always reset to one. 
H: Set if carry from low-order nibble occurred. 

Instruction HEX Binary 

SBC r8,6(rr4) 7F 25 06 DB 0111 1111 0010 0101 0000 0110 1101 1000 

If the carry flag is set, working register 8 contains 110 (decimal), working register 
pair 4 contain 4200 (decimal) 
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ST9 Instruction Set Description 

SBC 
Subtract with carry (byte) Memory, Register 

SBC dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC AddrMode Oper 

[ OI?C 1 

[ OI?C 1 

[ OI?C 1 
[ src 1 

[ OI?C 1 
[ dst 1 1 
[ OI?C 1 
[ ofd 1 1 

OPERATION a: 

OPERATION b: 

OPERATION c: 

Bytes Cycl (HEX) XTN 
dst src 

[ XTN (dst,01 [ src 1 3 18 72 2 (rr) R a 
3 18 72 2 (rr) r* a 
3 22 84 2 (rr)+ R b 

3 22 84 2 (rr)+ r* b 

3 22 C2 2 ·(rr) R c 
3 22 C2 2 ·(rr) r* c 

[ofd, 1(dst, 11 [ XTN I src 1 3 24 60 2 rr(rr) r a 
[XTN ldst,11 [ ofd 1 4 26 26 2 N(rr) R a 

4 26 26 2 N(rr) r* a 
[XTN I src 1 [ dst h 1 4 20 C5 2 NN r a 

[XTN (dst,01 [ ofd h 1 5 28 26 2 NN(rr) R a 
[ src 1 5 28 26 2 NN(rr) r* a 

dst <= dst - src - C 

The source byte, along with the carry, is subtracted from destination byte and the re­
sult is stored in the destination byte. The source byte is held in the source register. 
The destination byte can be addressed directly, indirectly or by indexing. 

dst <= dst - src - C 
rr<=rr+1 

The source byte, along with the carry, is subtracted from the destination byte and 
the result is stored in the destination byte. The source byte is in the source register, 
the destination byte is in the memory location addressed by the destination register 
pair. The contents of the destination register pair are incremented after the SBC 
has been carried out. 

rr<=rr-1 
dst <= dst - src - C 

The source byte, along with the carry, is subtracted from the destination byte and 
the result is stored in the destination byte. The source byte is in the source register , 
the destination byte is in the memory location addressed by the destination register 
pair. The contents of the destination register pair are decremented before the SBC 
is carried out. 

~ SGS·lHOMSON 167/248 ------------- ll.""f/ lliJam©~~~~©IRila~ -------------:-1=67 



ST9 Instruction Set Description 

SBC 
Subtract with carry (byte) Memory, Register 

SBC dst,src {Cont'd) 
FLAGS: 

EXAMPLE: 

C: Cleared if carry from MSB of result, set otherwise indicating a borrow. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if the result is less then zero, otherwise cleared. 
V: Set if arithmetic overflow occurred, cleared otherwise. 
D: Always reset to one. 
H: Set if carry from low-order nibble occurred. 

Instruction HEX Binary 

SBC (rr8)+,R255 84 28 FF 1011 0100 00101000 11111111 

If the carry flag is set, working register pair 8 contains 4028 (decimal) memory loca­
tion 4028 contains 11 0 (decimal) and register 255 contains 101 (decimal), after this 
instruction memory location 4028 will contain 8 and working register pair 8 will con­
tain 4029. 
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ST9 Instruction Set Description 

SBC 
Subtract with carry (byte) Memory, Memory 

SBC dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

I[ OPC l 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst src 

[ XTN I src, OJ [ dst,O l 3 20 73 2 (RR) (rr) 

3 20 73 2 (rr)* (rr) 

dst ¢= dst - src - C 

The source byte, along with the carry, is subtracted from the destination byte and 
the result is stored in the destination byte. The source byte is in the memory loca­
tion addressed by the source register pair, the destination byte is in the memory lo­
cation addressed by the destination register pair. 

C: Cleared if carry from MSB of result, set otherwise indicating a borrow. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if the result is less then zero, otherwise cleared. 
V: Set if arithmetic overflow occurred, cleared otherwise. 
D: Always reset to one. 
H: Set if carry from low-order nibble occurred. 

Instruction HEX Binary 

SBC (rr4),(rr8) 73 28 04 0111 0011 0010 1000 1101 0100 

If the carry flag is set, working register pair 4 contains 2800 (decimal), memory loca­
tion 2800 contains 46 (decimal), working register pair 8 contains 4200 (deciamal) 
and memory location 4200 contains 45 (decimal), after this instruction memory lo­
cation 2800 will contain 0. 
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ST9 Instruction Set Description 

SBC 
Subtract with carry (byte) All, Immediate 

SBC dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

[ OPC l 

[ OPC l 
[ OPC l 
[ dst h l 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst src 

[ dst l [ src l 3 10 25 - R #N 
3 10 25 - r* #N 

[ XTN ldst,O] [ src l 3 16 F3 2 (rr) #N 
[ 
[ 

XTN l [ src l 5 24 2F 21 NN #N 
dst 1 l 

dst <== dst - src - C 

The source byte, along with the carry, is subtracted from the destination byte and 
the result is stored in the destination byte. The source byte is the immediate value 
in the operand, the destination byte can be in memory or in the register file. 

C: Cleared if carry from MSB of result, set otherwise indicating a borrow. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if the result is less then zero, otherwise cleared. 
V: Set if arithmetic overflow occurred, cleared otherwise. 
D: Always reset to one. 
H: Set if carry from low-order nibble occurred. 

Instruction HEX Binary 

SBC (rr8),#32 F3 28 20 11110011 00101000 00100000 

If the carry flag is set, working register pair 8 contains 4028 (decimal) and memory 
location 4028 contains 74 (decimal), after this instruction memory location 4028 will 
contain 41. 
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ST9 Instruction Set Description 

SBCW 
Subtract With Carry (Word) - Register, Register 

SBCW dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

[ OPC 1 
[ OPC 1 

[ OPC 1 

[ OPC 1 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl {HEX) XTN 
dst src 

[dst, 0 I src, OJ 2 10 2E - rr rr 
[ src,O 1 [ dst,O 1 3 12 27 - RR RR 

3 12 27 - rr• RR 
3 12 27 - RR rr• 

[ src,O 1 [ XTN I dst ] 3 14 96 2 {r} RR 
3 14 96 2 (r) rr• 

[ XTN I src 1 [ dst,O 1 3 14 A6 2 RR (r) 
3 14 A6 2 rr* (r) 

dst <= dst - src - C 

The source word, along with the carry flag, is subtracted from the destination word 
and the result is stored in the destination word. The source and destination word 
can be addressed either directly or indirectly. 

C: Cleared if carry from MSB of result, otherwise set indicating borrow. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if the result is less then zero, otherwise cleared. 
V: Set if arithmetic overflow occurred, cleared otherwise. 
D: Undefined. 
H: Undefined. 

Instruction HEX Binary 

SBCW (r8),RR64 9640 28 1001 0110 0100 0000 00101000 

If the carry flag is set, register pair 64 contains 1102 (decimal), working register 8 
contains 200 (decimal) and register pair 200 contains 2550 (decimal), alter this in­
struction register pair 200 will hold 1447. 
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ST9 Instruction Set Description 

SBCW 
Subtract With Carry {Word) - Register, Memory 

SBCW dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode Oper 

[ OPC 1 
[ OPC 1 
[ OPC 1 

[ OPC 1 
[ OPC 1 
[ dst, 0 1 

[ OPC 1 
[ src 1 1 
[ OPC 1 
[ ofs 1 1 

OPERATION a: 

OPERATION b: 

OPERATION c: 

Bytes Cycl (HEX) XTN 
dst src 

[dst,Oisrc,l1 2 16 2E rr (rr) a 
[ XTN lsrc,01 [ dst,O 1 3 18 ?E 2 RR (rr) a 
[ XTN J src, 11 [ dst,O 1 3 22 05 2 RR (rr)+ b 

3 22 05 2 rr* (rr)+ b 

3 24 C3 2 RR -(rr) c 

3 24 C3 2 rr* -(rr) c 
[ofs,OJsrc,01 [ XTN Jdst, 01 3 24 60 2 rr rr(rr) a 
[ 

[ 

[ 
[ 

XTN Jsrc,11 [ ofs 1 4 28 86 2 RR N(rr) a 
4 28 86 2 rr* N(rr) a 

XTN Jdst, 01 [ src h 1 4 22 E2 2 rr NN a 

XTN Jsrc, 01 [ ofs h 1 5 30 86 2 RR NN(rr) a 
dst,O 1 5 30 86 2 rr* NN(rr) a 

dst ¢= dst - src - C 

The source word, along with the carry flag, is subtracted from the destination word 
and the result is stored in the destination word. The destination word is held in the 
destination register. The source word can be addressed directly, indirectly or by in­
dexing. 

dst ¢= dst - src - C 
rr¢=rr+2 

The source word, along with the carry flag, is subtracted from the destination word 
and the result is stored in the destination word. The source word is in the memory 
location addressed by the source register pair, the destination word is in the destina­
tion register. The contents of the source register pair are incremented after the sub­
traction has been carried out. 

rr¢=rr-2 
dst ¢= dst - src - C 

The source word, along with the carry flag, is subtracted from the destination word 
and the result is stored in the destination word. The source word is in the memory 
location addressed by the source register pair, the destination word is in the destina­
tion register. The contents of the source register pair are decremented before the 
subtraction is carried out. 
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ST9 Instruction Set Description 

SBCW 
Subtract With Carry (Word) - Register, Memory 

SBCW dst,src (Cont'd) 
FLAGS: 

EXAMPLE: 

C: Cleared if carry from MSB of result, otherwise set indicating borrow. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if the result is less then zero, otherwise cleared. 
V: Set if arithmetic overflow occurred, cleared otherwise. 
D: Undefined. 
H: Undefined. 

Instruction HEX Binary 

SBCW RR64,-(rr4) C3 2540 11000011 00100101 01000000 

If the carry flag is set, working register pair 8 contains 1184 (decimal), register pair 
64 contains 5000 (decimal) and memory pair 1182 contains 1100 (decimal), after 
this instruction register pair 64 will contain 3899 and register pair 4 will contain 
1182. 
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ST9 Instruction Set Description 

SBCW 
Subtract With Carry (Word) - Memory, Register 

SBCW dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode Oper 

[ OPC l 
[ OPC 1 
[ OPC l 

[ OPC 1 
[ OPC 1 
[ src,l 1 

[ OPC l 
[ dst 1 1 
[ OPC 1 
[ ofd 1 1 

OPERATION a: 

OPERATION b: 

OPERATION c: 

Bytes Cycl (HEX) XTN 
dst src 

[dst,llsrc,01 2 30 2E (rr) rr a 
[ XTN ldst,l] [ src,O 1 3 32 BE 2 (rr) RR a 
[ XTN ldst,O] [ src,O l 3 34 D5 2 (rr)+ RR b 

3 34 D5 2 (rr)+ rr• b 

3 32 C3 2 ·(rr) RR c 
3 32 C3 2 -(rr) rr· c 

[ofd, 0 I dst, 1] [ XTN lsrc, 0] 3 36 60 2 rr(rr) rr a 
[ 

[ 

[ 
[ 

XTN ldst,11 [ ofd 1 4 38 86 2 N(rr) RR a 
4 38 86 2 N(rr) rr• a 

XTN 1src,11 [ dst h 1 4 36 E2 2 NN rr a 

XTN ldst,01 [ ofd h l 5 40 86 2 NN(rr) RR a 
src,l l 5 40 86 2 NN(rr) rr• a 

dst <= dst - src - C 

The source word, along with the carry flag, is subtracted from the destination word 
and the result is stored in the destination word. The source word is held in the 
source register. The destination word can be addressed directly, indirectly or by in­
dexing. 

dst <= dst - src - C 
rr <= rr + 2 

The source word, along with the carry flag, is subtracted from the destination word 
and the result is stored in the destination word. The source word is in the source 
register, the destination word is in the memory location addressed by the destina­
tion register pair. The contents of the destination register pair are incremented after 
the subtraction has been carried out. 

rr <= rr- 2 
dst <= dst - src - C 

The source word, along with the carry flag, is subtracted from the destination word 
and the result is stored in the destination word. The source word is in the source 
register , the destination word is in the memory location addressed by the destina­
tion register pair. The contents of the destination register pair are decremented be­
fore the subtraction is carried out. 
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ST9 Instruction Set Description 

SBCW 
Subtract With Carry (Word) - Memory, Register 

SBCW dst,src (Cont'd) 
FLAGS: 

EXAMPLE: 

C: Cleared if carry from MSB of result, otherwise set indicating borrow. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if the result is less then zero, otherwise cleared. 
V: Set if arithmetic overflow occurred, cleared otherwise. 
D: Undefined. 
H: Undefined. 

Instruction HEX Binary 

SBCW (rr4)+,RR64 D5 24 40 1101 0101 0010 0100 0100 0000 

If the carry flag is set, register pair 64 contains 1250 (decimal), working register pair 
4 contains 1064 (decimal) and memory pair 1064 contains 11750, after this instruc­
tion has been carried out memory pair 1 064 will contain 499 and workig register 
pair 4 will contain 1 066. 
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ST9 Instruction Set Description 

SBCW 
Subtract With Carry (Word) - Memory, Memory 

SBCW dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC AddrMode 

I! OPC I 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst I src 

[dst, 11 src, 1) 2 34 2E - (rr) I. (rr) 

dst ~ dst - src - C 

The source word, along with the carry flag, is subtracted from the destination word 
and the result is stored in the destination word. The source word is in the memory 
location addressed by the source register pair, the destination word is in the mem­
ory location addressed by the destination register pair. 

C: Cleared if carry from MSB of result, otherwise set indicating borrow. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if the result is less then zero, otherwise cleared. 
V: Set if arithmetic overflow occurred, cleared otherwise. 
D: Undefined. 
H: Undefined. 

Instruction HEX Binary 

SBCW (rr4),{rr6) 2E57 00101110 0101 0111 

If the carry flag is zero, working register pair 6 contains 1002 (decimal), memory 
pair 1002 contains 2300 (decimal), working register pair 4 contains 1060 (decimal) 
and memory pair 1 060 contains 2700 (decimal), after this instruction memory pair 
1 060 will contain 400 . 
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ST9 Instruction Set Description 

SBCW 
Subtract With Carry (Word) - All, Immediate 

SBCW dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

[ OPC l 
[ src 1 l 

[ OPC l 
[ src 1 l 
[ OPC l 
[ src h l 
[ OPC l 
[ ofd 1 l 
[ OPC l 
[ src 1 l 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst src 

[ dst,1 l [ src h l 4 14 27 - RR #NN 
4 14 27 - rr• #NN 

[ XTN ldst,O] [ src h l 4 34 BE 2 (rr) #NN 

[ XTN ldst,1] [ ofd l 5 38 06 2 N(rr) #NN 
[ src 1 l 
[ XTN ldst, 0] [ ofd h l 6 40 06 2 NN(rr) #NN 
[ 

[ 
[ 

src h l [ src 1 l 
XTN l [ src h l 6 40 36 21 NN #NN 

dst h l [ dst 1 l 

dst ¢= dst - src - C 

The source word, along with the carry flag, is subtracted from the destination word 
and the result is stored in the destination word. The source word is the immediate 
value in the operand, the destination word can be in memory or in the register file. 

C: Cleared if carry from MSB of result, otherwise set indicating borrow. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if the result is less then zero, otherwise cleared. 
V: Set if arithmetic overflow occurred, cleared otherwise. 
D: Undefined. 
H: Undefined. 

Instruction HEX Binary 

SBCW RR64,#4268 274110AC 0010 0111 0100 0001 0001 0000 10101100 

If the carry flag is zero, register pair 64 contains 5000 (decimal), after this instruc­
tion has been carried out register pair 64 will contain the decimal value 732. 
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ST9 Instruction Set Description 

SCF 
Set Carry Flag 

SCF 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 
Bytes Cycl (HEX) XTN 

dst I src 

I[ OPC l 1 6 01 - I 

OPERATION: c ¢= 1 

The carry flag is set to 1. 

FLAGS: C: Set to one. 
No other flags affected. 

EXAMPLE: Instruction HEX Binary 

SCF 01 0000 0001 

Regardless of its prior condition, after this instruction the carry flag will be set to one. 
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ST9 Instruction Set Description 

SDM 
Set Data Memory 

SDM 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

I! OPC l 

OPERATION: 

FLAGS: 

Bytes Cycl (HEX) XTN 
dst I src 

1 6 FE - - I -

Set Data Memory. 

This instruction selects the data memory space. After this instruction all instructions 
that address memory are related to the data space. This instruction sets to one bit 0 
of the Flag Register R231. 

No flags affected. 
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ST9 Instruction Set Description 

SLA 
Shift Left Arithmetic Byte 

SLA dst 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

[ OPC l 
[ OPC l 
[ OPC l 

OPERATION: 

FLAGS: 

EXAMPLE: 

NOTE: 

Bytes Cycl (HEX) XTN 
dst src 

[ dst 1 dst l 2 6 42 - r -
[ dst l [ dst l 3 10 44 - R -
[ XTN ldst, 0] [ dst,O l 3 20 73 4 (rr) -

dst C ~ dst(7) 
dst(O) ~ 0 
dst(n+ 1) ~ dst(n) where n=0-6 

The content of the destination register are shifted one place to the left with the most 
significant bit shifted into the carry flag and a zero shifted into bit 0. The destination 
register can be directly or indirectly addref-ed. 

C: Set if MSB set, otherwise cleared. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if the result is less then zero, otherwise cleared. 
V: Set if arithmetic overflow occurred, cleared otherwise. 
D: Always reset to zero. 
H: Set if carry from low-order nibble occurred. 

Instruction HEX Binary 

SLAr6 4466 0100 0100 0110 0110 

If working register 6 contains A4 hex , after this instruction the carry bit will be set 
and working register 8 will contain 68 hex. 

This instruction is logically and functionally equivalent to the ADD dst, dst operation 
and is encoded in an assembler macro function. 
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ST9 Instruction Set Description 

SLAW 
Shift Left Arithmetic Word 

SLAWdst 

INSTRUCTION FORMAT: No. No. OPC OPC AddrMode 

[ OPC 1 [ 

[ OPC 1 [ 

[ OPC 1 [ 

OPERATION: 

FLAGS: 

EXAMPLE: 

NOTE: 

dst I dst 1 
dst,O 1 
dst,l 1 

dst C <= dst(15) 
dst(O) <= 0 

[ dst,O 1 
[ dst,l 1 

dst(n+ 1) <= dst(n) where n=0-14 

Bytes 

2 

3 

2 

Cycl (HEX) XTN 
dst src 

10 4E rr 
12 47 RR 

32 4E - (rr) 

The content of the destination register are shifted one place to the left with the most 
significant bit shifted into the carry flag and a zero shifted into bit 0. The destination 
register can be directly or indirectly addressed. 

C: Set if MSB set, otherwise cleared. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if the result is less then zero, otherwise cleared. 
V: Set if arithmetic overflow occurred, cleared otherwise. 
D: Undefined 
H: Undefined 

Instruction HEX Binary 

SLAW RR4 47 08 08 0100 0111 0000 1000 0000 1000 

If working register pair 4 contains A438 hex , after this instruction the carry bit will 
be set and working register pair 4 will contain 6870 hex. 

This intruction is logically and functionally equivalent to the ADD dst, dst operation 
and is encoded in an assembler macro function. 
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ST9 Instruction Set Description 

SPM 
Set Program Memory 

SPM 

INSTRUCTION FORMAT: No. No. OPC OPC AddrMode 
Bytes Cycl (HEX} XTN 

dst I src 
I[ OPC 1 1 6 EE - I -

OPERATION: Set Program Memory. 

This instruction selects the program memory space. After this instruction all instruc­
tions that address memory are related to the program space. This instruction sets to 
zero bit 0 of the Flag Register R231. 

FLAGS: No flags affected. 
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ST9 Instruction Set Description 

SPP 
Set Page Pointer 

SPP src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

I[ OPC l [ 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst I src 

src '1, 0] 2 6 C7 - I N 

Set to N the Page Pointer Register (R234), where 0 ~ N ~ 63 

This instruction selects one of the 64 pages available to be used for the storage of 
control information relevant to particular peripherals. Each page is composed of 16 
registers based on the top group (F) of the register file. After selecting a page any 
address on the top group (R240-R255) will be referred to the selected page. 

No flags affected. 

Instruction HEX Binary 

SPP#5 C716 1100 0111 0001 0110 

This instruction will select page 5 of paged registers. Then operations addressing 
group F of the register file are related to page 5. 
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ST9 Instruction Set Description 

SRA 
Shift Right Arithmetic Byte 

SRA dst 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

[ OPC l [ 

OPERATION: 

FLAGS: 

EXAMPLE: 

dst l 

dst(7) ~ dst(7) 
C ~ dst(O) 
dst(n) ~ dst(n+ 1) Where n=0-6 

Bytes Cycl 

2 6 

2 6 

2 6 

2 6 

(HEX) XTN 
dst src 

EO R 

EO r* -
E1 (R) 

E1 (r)* 

The contents of the destination register are shifted one place to the right with the bit 
0 shifted into the carry flag. Bit 7 (the sign bit) is unchanged but its value is also car­
ried into bit position 6. The destination register can be directly or indirectly ad­
dressed. 

C: Set if carry from MSB of result, otherwise cleared. 

b7 b6 bO 

Z: Set if the result is zero, otherwise cleared. 
S: Set if the result is less then zero, otherwise cleared. 
V: Set if result bit 7 is changed, otherwise cleared. 
D: Always reset to zero. 
H: Set if carry from low-order nibble occurred. 

Instruction HEX Binary 

SRA (r2) E1 D2 11100001 11010010 

If the carry flag is one, working register 2 contains 137 (decimal) and register 137 
contains 11001100, after this instruction register 137 will contain 11100110 and the 
carry flag will be zero. 

_18::-:41_24_8 _________ ID'J SGS·THOMSON ------------
184 ·', [Kj]u©oo©rn~~©'ffiMiill\iJD©'li 



ST9 Instruction Set Description 

SRAW 
Shift Right Arithmetic Word 

SRAWdst 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

I[ OPC l [ 

OPERATION: 

EXAMPLE: 

dst,O l 

dst(15) <= dst(15) 
C <= dst(O) 
dst(n) <= dst(n+1) where n=0-14 

Bytes Cycl 

2 8 

2 8 

(HEX) XTN 
dst src 

2F - RR 
2F - rr* 

The contents of the destination register pair are shifted one place to the right with 
bit 0 shifted into the carry flag. Bit 15 (the sign bit) is unchanged but its value is also 
carried into bit position 14. 

b14 b15 bO 

dJJr'-------1 --~1 {~] 

FLAGS: C: Set if carry from LSB (bit 0 was 1 ). 
Z: Undefined. 
S: Set if the result is negative, otherwise cleared. 
V: Always reset to zero. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX 

SRAWrr2 2F 02 

Binary 

0010 1111 1101 0010 

If the carry flag is one, working register pair 2 contains 11001100/110011 OOB, after 
this instruction working register pair 2 will contain 11100110/0110011 OB and the 
carry flag will be zero. 

_____________ lifi ~i~@IH~~~~~©~ ___________ 18_5_12_48 
185 



ST9 Instruction Set Description 

SRP 
Set Register Pointer 

SRP src 

INSTRUCTION FORMAT: No. No. OPC OPC AddrMode 

lr OPC l [ 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst I src 

src, 0, 0, 0] 2 6 C? - I N 

Set Register Pointer 

This instruction selects one pair of the thirty-two groups of 8 registers available in 
the register file. See the section dealing with register pointing possibilities in chapter 
one for further informations. The pair will always start from the lowest even number 
equal or lower to the number given in the instruction. 

When this instruction is followed by a SRP1 instruction, that is when the mode is 
changed to the twin working register groups, an 8 register group is selected, equival­
ent to the SRPO instruction. 

After having selected the window pair every absolutely addressed register that re­
fers to group D (R208-R223) will be referenced to the working window pair. 

No flags affected. 

Instruction HEX Binary 

SRP#3 C718 1100 0111 00011000 

The first instruction will select the second pair of windows available in the register 
file (R16-R31 ). The second instruction therefore will load in the third register of the 
pair of windows the immediate value, that is it will load in register R19 the value 10 
(decimal). The register R213 in the third instruction is equivalent to r5. After this in­
struction register R21 will contain 20 (decimal). 
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ST9 Instruction Set Description 

SRPO 
Set Register Pointer 0 

SRPO src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

I[ OPC 1 [ 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst I src 

src 1,0,0] 2 6 C? I #N 

Set Register Pointer 0 

This instruction activates the twin register mode and therefore register pointer 0 will 
refer to one of the thirty-two available groups in the register file. 

In particular, after having selected the appropriate window every register between 
R208 and R215 will be equivalent to working registers r0-r7 and therefore will refer 
to the window pointed to by RPO. 

No flags affected. 

Instruction HEX Binary 

SRP0#3 C71C 1100 0111 0001 1100 

This instruction will select the window R24-R31. The second instruction will there­
fore load in the third register of the selected window the immediate data, that is reg­
ister R27 will contain 10 (decimal). The third instruction will load in the sixth working 
register, that is R29, the value 20 (decimal). 
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ST9 Instruction Set Description 

SRP1 
Set Register Pointer 1 

SRP1 src 

INSTRUCTION FORMAT: No. No. OPC OPC AddrMode 

\[ OPC l [ 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst I src 

src 1,0,1] 2 6 C7 - I #N 

Set Register Pointer 1 

This instruction activates the twin register mode and therefore register pointer 1 will 
refer to one of the thirty-two available in the register file. 

In particular after having selected the appropiate window every register between 
R216 and R223 will be equivalent to working registers r8-r15 and therefore will refer 
to the window pointed to by RP1. 

No flags affected. 

Instruction HEX Binary 

SRP #3 SRP1#2 C7 15 

The first instruction will select the window pair R16-R31. With the second instruction 
the mode will be changed to the twin register groups and register RPO will point to 
R24-R31 while register RP1 will point to R16-R23. The first load instruction will 
therefore refer to register pointer zero since the value of the short register is be­
tween 0-7 and will place the value 10 (decimal) into R19. The second load refers to 
register pointer one since the value of the short register is between 8-15 and will 
place 20 (decimal) into R26. 
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ST9 Instruction Set Description 

SUB 
Subtract (byte) Register, Register 

SUB dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

[ OPC l 

[ OPC l 

[ OPC l 

[ OPC l 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst src 

[ dst I src l 2 6 52 r r 
2 6 53 r (r) 

[ src l [ dst l 3 10 54 R R 

3 10 54 - r* R 
3 10 54 - R r* 

[ src l [ XTN I dst l 3 10 E6 5 (r) R 
3 10 E6 5 (r) r' 

[ XTN I src l [ dst l 3 10 E7 5 R (r) 

dst -:== dst - src 

The source byte is subtracted from the destination byte and the result is stored in 
the destination byte. The source and destination byte can be addressed either di­
rectly or indirectly. 

C: Cleared if carry from MSB of result, set otherwise indicating a borrow. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if the result is less then zero, otherwise cleared. 
V: Set if arithmetic overflow occurred, cleared otherwise. 
D: Always reset to one. 
H: Set if carry from low-order nibble occurred. 

Instruction HEX Binary 

SUB (r8),R255 E6 FF 58 1110 0110 1111 1111 0101 1000 

If working register 8 contains 28 (decimal), register 28 contains 43 (decimal) and 
register 255 contains 21 (decimal), after this instruction register 28 will contain 22. 
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ST9 Instruction Set Description 

SUB 
Subtract (byte) Register, Memory 

SUB dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC AddrMode Oper 

[ OPC I 

[ OPC I 
[ OPC I 
[ dst I 

[ OPC I 
[ src 1 I 
[ OPC I 
[ ofs 1 I 

OPERATION a: 

OPERATION b: 

OPERATION c: 

Bytes Cycl (HEX) XTN 
dst src 

[ XTN I src, 11 [ dst I 3 12 72 5 R (rr) a 
3 12 72 5 r* (rr) a 
3 16 84 5 R (rr)+ b 

3 16 84 5 r* (rr)+ b 

3 16 C2 5 R -(rr) c 
3 16 C2 5 r* -(rr) c 

[ofs, 11 src, 01 [ XTN I dst I 3 22 60 5 r rr(rr) a 
[XTN lsrc, 11 [ ofs I 4 24 7F 5 R N(rr) a 

4 24 7F 5 r* N(rr) a 
[XTN I dst I [ src h I 4 18 C4 5 r NN a 

[ XTN I src, 01 [ ofs h I 5 26 7F 5 R NN(rr) a 
[ dst I 5 26 7F 5 r* NN(rr) a 

dst <= dst - src 

The source byte is subtracted from the destination byte and the result is stored in 
the destination byte. The destination byte is held in the destination register. The 
source byte can be addressed directly, indirectly or by indexing. 

dst <= dst - src 
rr<=rr+1 

The source byte is subtracted from the destination byte and the result is stored in 
the destination byte. The source byte is in the memory location addressed by the 
source register pair, the destination byte is in the destination register. The contents 
of the source register pair are incremented after the SUB has been carried out. 

rr<=rr-1 
dst <= dst - src 

The source byte is subtracted from the destination byte and the result is stored in 
the destination byte. The source byte is in the memory location addressed by the 
source register pair, the destination byte is in the destination register. The contents 
of the source register pair are decremented before the SUB is carried out. 
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ST9 Instruction Set Description 

SUB 
Subtract (byte) Register, Memory 

SUB dst,src (Cont'd) 
FLAGS: 

EXAMPLE: 

C: Cleared if carry from MSB of result, set otherwise indicating a borrow. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if the result is less then zero, otherwise cleared. 
V: Set if arithmetic overflow occurred, cleared otherwise. 
D: Always reset to one. 
H: Set if carry from low-order nibble occurred. 

Instruction HEX Binary 

SUB r8,(rr4} 72 55 DB 0111 0010 0101 0101 1101 1000 

If working register 8 contains 213 (decimal), working register pair 4 contain 4200 
(decimal) and memory location 4200 contains 25 (decimal), after this instruction reg­
ister 8 will contain 188. 
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ST9 Instruction Set Description 

SUB 
Subtract (byte) Memory, Register 

SUB dst,src 

lf\ISTRUCTION FORMAT: No. No. OPC OPC AddrMode Oper 

[ OPC l 

[ OPC l 
[ OPC l 
[ src l 

[ OPC l 
[ dst 1 l 
[ OPC l 
[ ofd 1 l 

OPERATION a: 

OPERATION b: 

OPERATION c: 

Bytes Cycl (HEX) XTN 
dst src 

[ XTN ldst,O] [ src l 3 18 72 5 (rr) R a 
3 18 72 5 (rr) r• a 
3 22 84 5 (rr)+ R b 

3 22 84 5 (rr)+ r• b 

3 22 C2 5 -(rr) R c 
3 22 C2 5 -(rr) r• c 

[ofd,lldst,l] [ XTN I src ] 3 24 60 5 rr(rr) r a 
[ XTN ldst,1] [ ofd l 4 26 26 5 N(rr) R a 

4 26 26 5 N(rr) r• a 
[XTN I src ] [ dst h l 4 20 C5 5 NN r a 

[ 
[ 

XTN ldst,O] [ ofd h l 5 28 26 5 NN(rr) R a 
src l 5 28 26 5 NN(rr) r· a 

dst <= dst - src 

The source byte is subtracted from destination byte and the result is stored in the 
destination byte. The source byte is held in the source register. The destination byte 
can be addressed directly, indirectly or by indexing. 

dst <= dst - src 
rr<=rr+1 

The source byte is subtracted from the destination byte and the result is stored in 
the destination byte. The source byte is in the source register, the destination byte 
is in the memory location addressed by the destination register pair. The contents 
of the destination register pair are incremented after the SUB has been carried out. 

rr<=rr-1 
dst <= dst - src 

The source byte is subtracted from the destination byte and the result is stored in 
the destination byte. The source byte is in the source register , the destination byte 
is in the memory location addressed by the destination register pair. The contents 
of the destination register pair are decremented before the SUB is carried out. 
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ST9 Instruction Set Description 

SUB 
Subtract (byte) Memory, Register 

SUB dst,src (Cont'd) 
FLAGS: 

EXAMPLE: 

C: Cleared if carry from MSB of result, set otherwise indicating a borrow. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if the result is less then zero, otherwise cleared. 
V: Set if arithmetic overflow occurred, cleared otherwise. 
D: Always reset to one. 
H: Set if carry from low-order nibble occurred. 

Instruction HEX Binary 

SUB (rr8),R255 72 58 FF 0111 0010 0101 1000 1111 1111 

If working register pair 8 contains 4028 (decimal) memory location 4028 contains 
144 (decimal) and register 255 contains 22 (decimal), after this instruction memory 
location 4028 will contain 122. 
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ST9 Instruction Set Description 

SUB 
Subtract (byte) Memory, Memory 

SUB dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC AddrMode 

I[ OPC l 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst src 

[ XTN I src, 0] [ dst,O l 3 20 73 5 (RR) (rr) 
3 20 73 5 (rr)* (rr) 

dst ¢= dst - src 

The source byte is subtracted from the destination byte and the result is stored in 
the destination byte. The source byte is in the memory location addressed by the 
source register pair, the destination byte is in the memory location addressed by the 
destination register pair. 

C: Cleared if carry from MSB of result, set otherwise indicating a borrow. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if the result is less then zero, otherwise cleared. 
V: Set if arithmetic overflow occurred, cleared otherwise. 
D: Always reset to one. 
H: Set if carry from low-order nibble occurred. 

Instruction HEX Binary 

SUB (rr4),(rr8) 73 58 D4 0111 0011 0101 1000 1101 0100 

If working register pair 4 contains 2800 (decimal), memory location 2800 contains 
46 (decimal), working register pair 8 contains 4200 (deciamal) and memory location 
4200 contains 45 (decimal), after this instruction memory location 2800 will contain 
1 . 
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ST9 Instruction Set Description 

SUB 
Subtract (byte) All, Immediate 

SUB dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

[ OPC l [ 

[ OPC l [ 

[ OPC l [ 
[ dst h l [ 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst src 

dst l [ src:: l 3 10 55 R #N 

3 10 55 r* #N 
XTN )dst,O] [ src:: l 3 16 F3 5 (rr) #N 

XTN l [ src:: l 5 24 2F 51 NN #N 
dst l. l 

dst <= dst - src 

The source byte is subtracted from the destination byte and the result is stored in 
the destination byte. The source byte is the immediate value in the operand, the 
destination byte can be in memory or in the register file. 

C: Cleared if carry from MSB of result, set otherwise indicating a borrow. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if the result is less then zero, otherwise cleared. 
V: Set if arithmetic overflow occurred, cleared otherwise. 
D: Always reset to one. 
H: Set if carry from low-order nibble occurred. 

Instruction HEX Binary 

SUB (rr8),#32 F3 58 20 1111 0011 0101 1000 0010 0000 

If working register pair 8 contains 4028 (decimal) and memory location 4028 con­
tains 74 (decimal), after this instruction memory location 4028 will contain 42. 
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ST9 Instruction Set Description 

SUBW 
Subtract (Word)- Register, Register 

SUBW dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC AddrMode 

[ OPC l 
[ OPC l 

[ OPC l 

[ OPC l 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst src 

[dst, 0 I src, 0] 2 10 5E - rr rr 

[ src,O l [ dst,O l 3 12 57 - RR RR 

3 12 57 - rr* RR 

3 12 57 - RR rr* 

[ src,O l [ XTN I dst l 3 14 96 5 (r) RR 

3 14 96 5 (r) rr* 

[ XTN I src ] [ dst, 0 l 3 14 A6 5 RR (r) 

3 14 A6 5 rr* (r) 

dst <= dst - src 

The source word, along with the carry flag, is subtracted from the destination word 
and the result is stored in the destination word. The source and destination words 
can be addressed either directly or indirectly. 

C: Cleared if carry from MSB of result, otherwise set indicating borrow. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if the result is less then zero, otherwise cleared. 
V: Set if arithmetic overflow occurred, cleared otherwise. 
D: Undefined. 
H: Undefined. 

Instruction HEX Binary 

SUBW (r8),RR64 96 40 58 10010110 01000000 01011000 

If register pair 64 contains 1102 (decimal), working register 8 contains 200 (deci­
mal) and register pair 200 contains 2550 (decimal), after this instruction register pair 
200 will hold 1448. 
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ST9 Instruction Set Description 

SUBW 
Subtract (Word)- Register, Memory 

SUBW dst,src 
INSTRUCTION FORMAT: No. No. OPC OPC AddrMode Oper 

[ OPC l 
[ OPC l 
[ OPC l 

[ OPC l 
[ OPC l 
[ dst, 0 l 

[ OPC l 
[ src 1 l 
[ OPC l 
[ ofs 1 l 

OPERATION a: 

OPERATION b: 

OPERATION c: 

Bytes Cycl (HEX) XTN 
dst src 

[dst, 0 I src, 1] 2 16 5E - rr (rr) a 
[XTN lsrc, 0] [ dst,O l 3 18 7E 5 RR (rr) a 
[ XTN lsrc,l] [ dst,O l 3 22 05 5 RR (rr)+ b 

3 22 05 5 rr* (rr)+ b 

3 24 C3 5 RR -(rr) c 
3 24 C3 5 rr' -(rr) c 

[ofs,Oisrc,O] [ XTN ldst,O] 3 24 60 5 rr rr(rr) a 
[XTN lsrc, 1] [ ofs l 4 28 86 5 RR N(rr) a 

4 28 86 5 rr' N(rr) a 
[XTN ldst,O] [ src h l 4 22 E2 5 rr NN a 

[ XTN I src, 0] [ ofs h l 5 30 86 5 RR NN(rr) a 
[ dst,O l 5 30 86 5 rr' NN(rr) a 

dst <=: dst - src 

The source word, along with the carry flag, is subtracted from the destination word 
and the result is stored in the destination word. The destination word is held in the 
destination register. The source word can be addressed directly, indirectly or by in­
dexing. 

dst <== dst - src 
rr<=:rr+2 

The source word, along with the carry flag, is subtracted from the destination word 
and the result is stored in the destination word. The source word is in the memory 
location addressed by the source register pair, the destination word is in the destina­
tion register. The contents of the source register pair are incremented after the sub­
traction has been carried out. 

rr<=:rr-2 
dst <=: dst - src 

The source word, along with the carry flag, is subtracted from the destination word 
and the result is stored in the destination word. The source word is in the memory 
location addressed by the source register pair, the destination word is in the destina­
tion register. The contents of the source register pair are decremented before the 
subtraction is carried out. 
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ST9 Instruction Set Description 

SUBW 
Subtract (Word)- Register, Memory 

SUBW dst,src (Cont'd) 
FLAGS: C: Cleared if carry from MSB of result, otherwise set indicating borrow. 

EXAMPLE: 

Z: Set if the result is zero, otherwise cleared. 
S: Set if the result is less then zero, otherwise cleared. 
V: Set if arithmetic overflow occurred, cleared otherwise. 
D: Undefined. 
H: Undefined. 

Instruction HEX Binary 

SUBW RR64,-(rr4) C3 55 40 11000011 01010101 01000000 

If working register pair 8 contains 1184 (decimal), register pair 64 contains 5000 (de­
cimal) and memory pair 1182 contains 1100 (decimal}, after this instruction register 
pair 64 will contain 3900 and register pair 4 will contain 1182. 
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ST9 Instruction Set Description 

SUBW 
Subtract (Word)- Memory, Register 

SUBW dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode Oper 

[ OPC l 
[ OPC l 
[ OPC l 

[ OPC l 
[ OPC l 
[ src,l l 

[ OPC l 
[ dst 1 l 
[ OPC l 
[ ofd 1 l 

OPERATION a: 

OPERATION b: 

OPERATION c: 

Bytes Cycl (HEX) XTN 
dst src 

[dst,11src,O] 2 30 5E - (rr) rr a 
[ XTN ldst,1] [ src,O l 3 32 BE 5 (rr) RR a 
[ XTN ldst,O] [ src,O l 3 34 05 5 (rr)+ RR b 

3 34 05 5 (rr)+ rr• b 

3 32 C3 5 -(rr) RR c 

3 32 C3 5 -(rr) rr' c 
[ofd, 0 I dst, 1] [ XTN lsrc,O] 3 36 60 5 rr(rr) rr a 
[XTN ldst,1] [ ofd l 4 38 86 5 N(rr) RR a 

4 38 86 5 N(rr) rr• a 
[XTN lsrc,l] [ dst h l 4 36 E2 5 NN rr a 

[ 
[ 

XTN ldst, 0] [ ofd h l 5 40 86 5 NN(rr) RR a 
src,l l 5 40 86 5 NN(rr) rr• a 

dst ~ dst - src 

The source word is subtracted from the destination word and the result is stored in 
the destination word. The source word is held in the source register. The destina­
tion word can be addressed directly, indirectly or by indexing. 

dst ~ dst - src 
rr~rr+2 

The source word is subtracted from the destination word and the result is stored in 
the destination word. The source word is in the source register, the destination word 
is in the memory location addressed by the destination register pair. The contents 
of the destination register pair are incremented after the subtraction has been car­
ried out. 

rr ~ rr- 2 
dst ~ dst - src 

The source word, along with the carry flag, is subtracted from the destination word 
and the result is stored in the destination word. The source word is in the source 
register , the destination word is in the memory location addressed by the destina­
tion register pair. The contents of the destination register pair are decremented be­
fore the subtraction is carried out. 
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ST9 Instruction Set Description 

SUBW 
Subtract (Word)- Memory, Register 

SUBW dst,src {Cont'd) 
FLAGS: 

EXAMPLE: 

C: Cleared if carry from MSB of result, otherwise set indicating a borrow. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if the result is less then zero, otherwise cleared. 
V: Set if arithmetic overflow occurred, cleared otherwise. 
D: Undefined. 
H: Undefined. 

Instruction HEX Binary 

SUBW (rr4)+,RR64 D5 54 40 11010101 01010100 01000000 

If register pair 64 contains 1250 (decimal), working register pair 4 contains 1064 (de­
cimal) and memory pair 1064 contains 11750, after this instruction has been carried 
out memory pair 1064 will contain 500 and workig register pair 4 will contain 1066. 

200/248 

200 
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ST9 Instruction Set Description 

SUBW 
Subtract (Word)- Memory, Memory 

SUBW dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC AddrMode 

I[ OPC l 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst I src 

[dst, 11 src, 1] 2 34 5E - (rr) I (rr) 

dst <= dst - src 

The source word is subtracted from the destination word and the result is stored in 
the destination word. The source word is in the memory location addressed by the 
source register pair, the destination word is in the memory location addressed by 
the destination register pair. 

C: Cleared if carry from MSB of result, otherwise set indicating borrow. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if the result is less then zero, otherwise cleared. 
V: Set if arithmetic overflow occurred, cleared otherwise. 
D: Undefined. 
H: Undefined. 

Instruction HEX Binary 

SUBW (rr4),(rr6) 5E57 01011110 01010111 

If working register pair 6 contains 1002 (decimal), memory pair 1002 contains 2300 
(decimal), working register pair 4 contains 1060 (decimal) and memory pair 1060 
contains 2700 (decimal), after this instruction memory pair 1060 will contain 400. 
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ST9 Instruction Set Description 

SUBW 
Subtract {Word) -All, Immediate 

SUBW dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

[ OPC l 
[ src 1 l 

[ OPC l 
[ src 1 l 
[ OPC l 
[ src h 1 
[ OPC l 
[ ofd 1 l 
[ OPC 1 
[ src 1 1 

OPERATION: 

FLAGS: 

EXAMPLE: 

[ 

[ 

[ 
[ 

[ 
[ 

[ 
[ 

Bytes Cycl (HEX) XTN 
dst src 

dst,1 l [ src h l 4 14 57 - RR #NN 

4 14 57 rr* #NN 
XTN ldst,O] [ src h l 4 34 BE 5 (rr) #NN 

XTN ldst,11 [ ofd 1 5 38 06 5 N(rr) #NN 
src 1 l 

XTN ldst,O] [ ofd h l 6 40 06 5 NN(rr) #NN 
src h l [ src 1 1 

XTN 1 [ src h 1 6 40 36 51 NN #NN 
dst h 1 [ dst 1 1 

dst <== dst - src 

The source word is subtracted from the destination word and the result is stored in 
the destination word. The source word is the immediate value in the operand, the 
destination word can be in memory or in the register file. 

C: Cleared if carry from MSB of result, otherwise set indicating borrow. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if the result is less then zero, otherwise cleared. 
V: Set if arithmetic overflow occurred, cleared otherwise. 
D: Undefined. 
H: Undefined. 

Instruction HEX Binary 

SUBW RR64,#4268 574110AC 0011 0111 0100 0001 0001 0000 1010 1100 

If register pair 64 contains 5000 (decimal), after this instruction has been carried out 
register pair 64 will contain the decimal value 732. 
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ST9 Instruction Set Description 

SWAP 
Swap Nibbles 

SWAPdst 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

[ OPC 1 [ 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst src 

dst 1 2 8 FO R 

2 8 FO r' 

2 8 F1 (R) -

2 8 F1 (r)* -

dst(0-3) ?=- dst(4-7) 

The upper and lower nibbles of the destination register are swapped. The destina­
tion register can be directly or indirectly addressed. 

C: Undefined. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if the result bit 7 is set, otherwise cleared. 
V: Undefined. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX 

SWAPR32 FO 20 

Binary 

j j j j 0000 0010 0000 

If register 32 contains 11100111 B, after this instruction the contents become 
011111108. 
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ST9 Instruction Set Description 

TCM 
Test complement under mask (byte) Register, Register 

TCM dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

[ OPC 1 [ 

[ OPC 1 [ 

[ OPC 1 [ 

[ OPC 1 [ 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst src 

dst I src 1 2 6 82 r r 

2 6 83 r (r) 
src 1 [ dst 1 3 10 84 R R 

3 10 84 - r• R 

3 10 84 - R ( 

src 1 [ XTN I dst 1 3 10 E6 8 (r) R 

3 10 E6 8 (r) r• 

XTN I src 1 [ dst 1 3 10 E? 8 R (r) 

NOT dst AND src 

Selected bits in the destination byte are tested for a logical one value. The bits to be 
tested are selected by setting to one the corresponding bits in the source byte 
(mask). TCM instruction complements the destination byte, which is then ANDed 
with the source byte. The zero flag can then be checked to determine the result. 
The destination byte remains unaltered by this instruction. The source byte is held 
in the source register and the destination byte in the destination register. 

C: Unaffected. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if result bit 7 is set, otherwise cleared. 
V: Always reset to zero. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX 

TCM r8,R64 84 40 DB 

Binary 

1000 0100 0100 0000 1101 1000 

If working register 8 contains 11001100 and register 64 contains 10000101, after 
this instruction the zero flag will be reset to zero. 
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ST9 Instruction Set Description 

TCM 
Test complement under mask (byte) Register, Memory 

TCM dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode Oper 

[ OPC l 

[ OPC l 
[ OPC l 
[ dst l 

[ OPC l 
[ src 1 l 
[ OPC l 
[ ofs 1 l 

OPERATION a: 

OPERATION b: 

OPERATION c: 

Bytes Cycl (HEX) XTN 
dst src 

[ XTN I src, 1] [ dst l 3 12 72 8 R (rr) a 
3 12 72 8 r* (rr) a 
3 16 84 8 R (rr)+ b 

3 16 84 8 r* (rr)+ b 

3 16 C2 8 R -(rr) c 
3 16 C2 8 r* -(rr) c 

[ofs,llsrc,O] [ XTN I dst l 3 22 60 8 r rr(rr) a 
[ 

[ 

[ 
[ 

XTN lsrc,l] [ ofs l 4 24 7F 8 R N(rr) a 
4 24 7F 8 r' N(rr) a 

XTN I dst ] [ src h l 4 18 C4 8 r NN a 

XTN lsrc, 0] [ ofs h l 5 26 7F 8 R NN(rr) a 
dst l 5 26 7F 8 r' NN(rr) a 

NOT dst AND src 

Selected bits in the destination byte are tested for a logical one value. The bits to be 
tested are selected by setting to one the corresponding bits in the source byte 
(mask). TCM instruction complements the destination byte, which is then ANDed 
with the source byte. The zero flag can then be checked to determine the result. 
The destination byte remains unaltered by this instruction. The source byte is held 
in the source memory location and the destination byte in the destination register. 
The destination register is addressed directly, the memory location is addressed 
either directly, indirectly or by indexing. 

NOT dst AND src 
rr ¢= rr + 1 

As operation 'a' (indirect memory addressing only), but the contents of the destina­
tion register pair are incremented after the TCM has been carried out. 

rr ¢= rr- 1 NOT dst AND src 

As operation 'a' (indirect memory addressing only), but the contents of the destina­
tion register pair are decremented before the TCM is carried out. 
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ST9 Instruction Set Description 

TCM 
Test complement under mask (byte) Register, Memory 

TCM dst,src (Cont'd) 
FLAGS: 

EXAMPLE: 

C: Unaffected. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if result bit 7 is set, otherwise cleared. 
V: Always reset to zero. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX Binary 

TCM r8,4028 C488 OF BC 1100 0100 1000 1000 0000 1111 1011 1100 

If working register 8 contains 11001100 and memory location 4028 contains 
10000101, after this instruction the zero flag will be reset to zero. 
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ST9 Instruction Set Description 

TCM 
Test complement under mask (byte) Memory, Register 

TCM dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC AddrMode Oper 

[ OPC l 

[ OPC l 
[ OPC l 
[ src l 

[ OPC l 
[ dst 1 l 
[ OPC l 
[ ofd 1 l 

OPERATION a: 

OPERATION b: 

OPERATION c: 

Bytes Cycl (HEX) XTN 
dst src 

[ XTN ldst, 0] [ src l 3 18 72 8 (rr) R a 
3 18 72 8 (rr) r* a 
3 22 84 8 (rr)+ R b 

3 22 84 8 (rr)+ r* b 

3 22 C2 8 ·(rr) R c 

3 22 C2 8 -(rr) r* c 
[ofd,lldst,l] [ XTN I src ] 3 24 60 8 rr(rr) r a 
[ XTN ldst,l] [ ofd l 4 26 26 8 N(rr) R a 

4 26 26 8 N(rr) r* a 
[XTN I src ] [ dst h l 4 20 C5 8 NN r a 

[XTN ldst,O] [ ofd h l 5 28 26 8 NN(rr) R a 
[ src l 5 28 26 8 NN(rr) r* a 

NOT dst AND src 

Selected bits in the destination byte are tested for a logical one value. The bits to be 
tested are selected by setting to one the corresponding bits in the source byte 
(mask). TCM instruction complements the destination byte, which is then ANDed 
with the source byte. The zero flag can then be checked to determine the results. 
The destination byte remains unaltered by this instruction. The source byte is held 
in the source memory location and the destination byte in the destination register. 
The source register is addressed directly, the memory location is addressed either 
directly, indirectly or by indexing. 

NOT dst AND src 
rr<=rr+1 

As operation 'a' (indirect memory addressing only), but the contents of the source 
register pair are incremented after the TCM has been carried out. 

rr<=rr-1 
NOT dst AND src 

As operation 'a' (indirect memory addressing only), but the contents of the source 
register pair are decremented before the TCM is carried out. 
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ST9 Instruction Set Description 

TCM 
Test complement under mask (byte) Memory, Register 

TCM dst,src (Cont'd) 
FLAGS: 

EXAMPLE: 

C: Unaffected. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if result bit 7 is set, otherwise cleared. 
V: Always reset to zero. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX Binary 

TCM4028,r8 C588 OF BC 1100 0101 1000 1000 0000 1111 1011 1100 

If memory location 4028 contains 11001100 and working register 8 contains 
10000101, after this instruction the zero flag will be reset to zero. 
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ST9 Instruction Set Description 

TCM 
Test complement under mask (byte) Memory, Memory 

TCM dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC AddrMode 

I[ OPC I 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst src 

[ XTN I src, 01 [ dst, 0 I 3 18 73 8 (RR) (rr) 

3 18 73 8 (rr)* (rr) 

NOT dst AND src 

Selected bits in the destination byte are tested for a logical one value. The bits to be 
tested are selected by setting to one the corresponding bits in the source byte 
(mask). TCM instruction complements the destination byte, which is then ANDed 
with the source byte. The zero flag can then be checked to determine the results. 
The destination byte remains unaltered by this instruction. The source byte is in the 
memory location addressed by the source register pair, the destination byte is in the 
memory location addressed by the destination register pair. 

C: Unaffected. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if result bit 7 is set, otherwise cleared. 
V: Always reset to zero. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX 

TCM (rr4),(rr8) 73 88 04 

Binary 

0111 0011 10001000 1101 0100 

If working register pair 4 contains 2800 (decimal), memory location 2800 contains 
11001100, working register pair 8 contain 4200 (decimal) and memory location 
4200 contains 11 001100, after this instruction the zero flag will be set to one. 
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ST9 Instruction Set Description 

TCM 
Test complement under mask (byte} All, Immediate 

TCM dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

[ OPC l [ 

[ OPC l [ 

[ OPC l [ 
[ dst h l [ 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst src 

dst l [ src l 3 10 85 R #N 
3 10 85 r* #N 

XTN Jdst,O] [ src l 3 16 F3 8 (rr) #N 
XTN l [ src l 5 22 2F 81 NN #N 

dst l l 

NOT dst AND src 

Selected bits in the destination byte are tested for a logical one value. The bits to be 
tested are selected by setting to one the corresponding bits in the source byte 
(mask). TCM instruction complements the destination byte, which is then ANDed 
with the source byte. The zero flag can then be checked to determine the ~;:;suits. 
The destination byte remains unaltered by this instruction. The source byte is the im­
mediate value in the operand, the destination byte can be in memory or in the regis­
ter file. 

C: Unaffected. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if result bit 7 is set, otherwise cleared. 
V: Always reset to zero. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX 

TCM (rr8),#32 F3 88 20 

Binary 

1111 0011 1000 1000 0010 0000 

If working register pair 8 contains 4028 (decimal) and memory location 4028 con­
tains 11101100, after this instruction the zero flag will be set to one. 
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ST9 Instruction Set Description 

TCMW 
Test Complement Under Mask (Word) - Register, Register 

TCMW dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

[ OPC l 
[ OPC l 

[ OPC l 

[ OPC l 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst src 

[dst,Oisrc,O] 2 10 BE - rr rr 

[ src,O l [ dst,O l 3 12 87 RR RR 

3 12 87 rr• RR 

3 12 87 RR rr• 

[ src,O l [ XTN I dst l 3 14 96 8 (r) RR 
3 14 96 8 (r) rr• 

[ XTN I src ] [ dst,O l 3 14 A6 8 RR (r) 

3 14 A6 8 rr• (r) 

NOT dst AND src 

Selected bits in the destination word are tested for a logical one value. The bits to 
be tested are selected by setting to one the corresponding bit in the source word 
(mask). The TCMW instruction complements the destination word, which is then 
ANDed with source word. The zero flag can then be checked to determine the re­
sult. The destination word remains unaltered by this instruction. The source and the 
destination word can be addressed either directly or indirectly. 

C: Unaffected. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if result bit 15 is set, otherwise cleared. 
V: Always reset to zero. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX 

TCMW (r8),RR64 96 40 88 

Binary 

1001 0110 0100 0000 1000 1000 

If register pair 64 contains 11001100/110011008, working register 8 contains 200 
(decimal) and register pair 200 contains 01001000/01001 OOOB, after this instruction 
the zero flag will be reset to zero. 
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ST9 Instruction Set Description 

TCMW 
Test Complement Under Mask (Word)- Register, Memory 

TCMW dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC AddrMode Oper 

[ OPC l 
[ OPC l 
[ OPC l 

[ OPC l 
[ OPC l 
[ dst,O l 

[ OPC l 
[ src 1 1 
[ OPC l 
[ ofs 1 l 

OPERATION a: 

OPERATION b: 

OPERATION c: 

Bytes Cycl (HEX) XTN 
dst src 

[dst, 0 I src, 1] 2 16 BE - rr (rr) a 
[XTN lsrc,O] [ dst,O l 3 18 7E 8 RR (rr) a 
[ XTN I src, 1] [ dst,O l 3 22 05 8 RR (rr)+ b 

3 22 05 8 rr* (rr)+ b 

3 24 C3 8 RR -(rr) c 
3 24 C3 8 rr* -(rr) c 

[ofs, 0 I src, 0] [ XTN ldst,O] 3 24 60 8 rr rr(rr) a 
[XTN lsrc,l] [ ofs l 4 28 86 8 RR N(rr) a 

4 28 86 8 rr* N(rr) a 
[ XTN ldst,01 [ src h l 4 "-- E2 8 rr NN a 

[ XTN 1 src, 0] [ ofs h 1 5 30 86 8 RR NN(rr) a 
[ dst,O l 5 30 86 8 rr* NN(rr) a 

NOT dst AND src 

Selected bits in the destination word are tested for a logical one value. The bits to 
be tested are selected by setting to one the corresponding bit in the source word 
(mask). The TCMW instruction complements the destination word, which is then 
ANDed with source word. The zero flag can then be checked to determine the re­
sult. The destination word remains unaltered by this instruction. 

The source word is held in the source memory pair and the destination word in the 
destination register pair. The destination register pair is addressed directly, the 
memory pair is addressed either directly, indirectly or by indexing. 

NOT dst AND src 
rr<=:rr+2 

As operation 'a' (indirect memory addressing only), but the contents of the destina­
tion register pair are incremented after the TCMW has been carried out. 

rr<=:rr-2 
NOT dst AND src 

As operation 'a' (indirect memory addressing only), but the contents of the destina­
tion register pair are decremented before the TCMW is carried out. 
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ST9 Instruction Set Description 

TCMW 
Test Complement Under Mask (Word)- Register, Memory 

TCMW dst,src (Cont'd) 
FLAGS: 

EXAMPLE: 

C: Unaffected. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if result bit 15 is set, otherwise cleared. 
V: Always reset to zero. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX 

TCMW RR64,-(rr4) C3 85 40 

Binary 

1100 0011 0011 0101 0100 0000 

If working register pair 4 contains 1 184 (decimal), register pair 64 contains 
11001100/110011 OOB and memory pair 1182 contains 11001100/1 1001 1 OOB, after 
this instruction the zero flag will be set and register pair 4 will contain 1182. 
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ST9 Instruction Set Description 

TCMW 
Test Complement Under Mask (Word) - Memory, Register 

TCMW dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode Oper 

[ OPC l 
[ OPC l 
[ OPC l 

[ OPC l 
[ OPC l 
[ src,l l 

[ OPC l 
[ dst 1 l 
[ OPC l 
[ ofd 1 l 

OPERATION a: 

OPERATION b: 

OPERATION c: 

Bytes Cycl (HEX) XTN 
dst src 

[dst,llsrc,O] 2 26 BE - (rr) rr a 
[ XTN ldst,1] [ src,O l 3 28 BE 8 (rr) RR a 
[ XTN ldst,O] [ src,O l 3 30 05 8 (rr)+ RR b 

3 30 05 8 (rr)+ rr• b 

3 30 C3 8 -(rr) RR c 

3 30 C3 8 -(rr) rr• c 
[ofd, 0 I dst, 1] [ XTN lsrc,O] 3 32 60 8 rr(rr) rr a 
[ 

[ 

[ 
[ 

XTN ldst, 1] [ ofd l 4 34 86 8 N(rr) RR a 
4 34 86 8 N(rr) rr• a 

XTN 1 src, 1] [ dst h l 4 30 E2 8 NN rr a 

XTN ldst,O] [ ofd h l 5 36 86 8 NN(rr) RR a 
src,l l 5 36 86 8 NN(rr) rr• a 

NOT dst AND src 

Selected bits in the destination word are tested for a logical one value. The bits to 
be tested are selected by setting to one the corresponding bit in the source word 
(mask). The TCMW instruction complements the destination word, which is then 
ANDed with the source word. The zero flag can then be checked to determine the 
result. The destination word remains unaltered by this instruction. 

The source word is held in the source register pair and the destination word in the 
destination memory pair. The source register pair is addressed directly, the memory 
pair is addressed either directly, indirectly or by indexing. 

NOT dst AND src 
rr ~ rr + 2 

As operation 'a' (indirect memory addressing only), but the contents of the source 
register pair are incremented after the TCMW has been carried out. 

rr ~ rr- 2 
NOT dst AND src 

As operation 'a' (indirect memory addressing only), but the contents of the source 
register pair are decremented before the TCMW is carried out. 
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ST9 Instruction Set Description 

TCMW 
Test Complement Under Mask (Word)- Memory, Register 

TCMW dst,src (Cont'd) 
FLAGS: 

EXAMPLE: 

C: Unaffected. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if result bit 15 is set, otherwise cleared. 
V: Always reset to zero. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX 
TCMW (rr8),RR64 BE8940 

Binary 

10111110 10001001 01000000 

If register pair 64 contains 11 0011 00/11 0011 OOB, working register pair 8 contains 
2000 (decimal) and memory pair 2000 contains 11001100/110011 OOB, after this in­
struction the zero flag will be set. 
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ST9 Instruction Set Description 

TCMW 
Test Complement Under Mask (Word)- Memory, Memory 

TCMW dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

I[ OPC I 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX} XTN 
dst J src 

[dst, 11 src, 1) 2 30 BE - (rr} I (rr} 

NOT dst AND src 

Selected bits in the destination word are tested for a logical one value. The bits to 
be tested are selected by setting to one the corresponding bit in the source word 
(mask). The TCMW instruction complements the destination word, which is then 
ANDed with source word. The zero flag can then be checked to determine the re­
sult. The destination word remains unaltered by this instruction. 

The source word is held in the source memory pair and the destination word in the 
destination register pair. The source word is in the memory pair addressed by the 
contents of the source register pair. the destination word is in the memory pair ad­
dressed by the contents of the destination register pair. 

C: Unaffected. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if result bit 15 is set, otherwise cleared. 
V: Always reset to zero. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX 

TCMW (rr4),(rr6) 8E57 

Binary 

10001110 01010111 

If working register pair 6 contains 1002 (decimal), memory location pair 1002 con­
tains 11001100/110011008, working register pair 4 contains 1060 (decimal) and 
memory pair 1 060 contains 11 0011 00/11 0011008, after this instruction the zero 
flag wil be set. 
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ST9 Instruction Set Description 

TCMW 
Test Complement Under Mask (Word)- All, Immediate 

TCMW dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

[ OPC l 
[ src 1 l 

[ OPC l 
[ src 1 l 
[ OPC l 
[ src h l 
[ OPC l 
[ ofd 1 l 
[ OPC l 
[ src 1 l 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst src 

[ dst,l l [ src h l 4 14 87 RR #NN 

4 14 87 rr* #NN 
[ XTN Jdst,O] [ src h l 4 30 BE 8 (rr) #NN 

[ XTN ldst,l] [ ofd l 5 34 06 8 N(rr) #NN 
[ src 1 l 
[ XTN )dst,O] [ ofd h l 6 36 06 8 NN(rr) #NN 
[ 

[ 
[ 

src h l [ src 1 l 
XTN l [ src h l 6 36 36 81 NN #NN 

dst h l [ dst 1 l 

NOT dst AND src 

Selected bits in the destination word are tested for a logical one value. The bits to 
be tested are selected by setting to one the corresponding bit in the source word 
(mask). The TCMW instruction complements the destination word, which is then 
ANDed with source word. The zero flag can then be checked to determine the re­
sult. The destination word remains unaltered by this instruction. 

The source word is the immediate value held in the operand. The destination word 
can be in memory or register file. 

C: Unaffected. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if result bit 15 is set, otherwise cleared. 
V: Always reset to zero. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX Binary 

TCMW RR64,#52428 8741 ecce 0011 0111 0100 0001 1100 1100 1100 1100 

If register pair 64 contains 01001000/01001 0008, after this instruction has been car­
ried out the zero flag will be reset. 
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ST9 Instruction Set Description 

TM 
TM Test under mask (byte) Register, Register 

TM dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC AddrMode 

[ OPC l 

[ OPC l 

[ OPC l 

[ OPC l 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst src 

[ dst I src ] 2 6 A2 - r r 

2 6 A3 - r (r) 
[ src l [ dst l 3 10 A4 - R R 

3 10 A4 - r* R 
3 10 A4 - R r* 

[ src l [ XTN I dst l 3 10 E6 A (r) R 
3 10 E6 A (r) r* 

[ XTN I src ] [ dst l 3 10 E7 A R (r) 

dstAND src 

Selected bits in the destination byte are tested for a logical zero value. The bits to 
be tested are selected by setting to one the corresponding bits in the source by1e 
(mask) which is then ANDed with the destination by1e. The zero flag can then be 
checked to determine the results. The destination by1e remains unaltered by this in­
struction. The source byte is held in the source register and the destination byte in 
the destination register. 

C: Unaffected. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if result bit 7 is set, otherwise cleared. 
V: Always reset 
0: Unaffected. 
H: Unaffected. 

Instruction HEX 

TM r8,R64 A440 DB 

Binary 

1010 0100 0100 0000 1101 1000 

If working register 8 contains 01001100 and register 64 contains 00110011, after 
this instruction the zero flag will be reset to one. 
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ST9 Instruction Set Description 

TM 
TM Test under mask (byte) Register, Memory 

TM dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode Oper 

[ OPC l 

[ OPC l 
[ OPC l 
[ dst l 

[ OPC l 
[ src 1 l 
[ OPC l 
[ ofs 1 l 

OPERATION a: 

OPERATION b: 

OPERATION c: 

Bytes Cycl (HEX) XTN 
dst src 

[ XTN I src, 1) [ dst l 3 12 72 A R (rr) a 
3 12 72 A r• (rr) a 
3 16 84 A R (rr)+ b 

3 16 84 A r• (rr)+ b 

3 16 C2 A R -(rr) c 

3 16 C2 A r• -(rr) c 
[ofs,11src,O] [ XTN I dst l 3 22 60 A r rr(rr) a 
[XTN lsrc,l] [ ofs l 4 24 7F A R N(rr) a 

4 24 7F A r• N(rr) a 
[XTN I dst ) [ src h l 4 18 C4 A r NN a 

[ XTN I src, 0] [ ofs h l 5 26 7F A R NN(rr) a 
[ dst l 5 26 7F A r• NN(rr) a 

dst AND src 

Selected bits in the destination byte are tested for a logical zero value. The bits to 
be tested are selected by setting to one the corresponding bits in the source byte 
(mask) which is then ANDed with the destination byte. The zero flag can then be 
checked to determine the results. The destination byte remains unaltered by this in­
struction. The source byte is held in the source memory location and the destination 
byte in the destination register. The destination register is addressed directly, the 
memory location is addressed either directly, indirectly or by indexing. 

dst AND src 
rr~rr+1 

As operation 'a' (indirect memory addressing only), but the contents of the destina­
tion register pair are incremented after the TM has been carried out. 

rr ~ rr- 1 
dst AND src 

As operation 'a' (indirect memory addressing only), but before the TM is carried out 
the contents of the destination register pair are decremented. 
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ST9 Instruction Set Description 

TM 
TM Test under mask (byte) Register, Memory 

TM dst,src (Cont'd) 
FLAGS: 

EXAMPLE: 

C: Unaffected. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if result bit 7 is set, otherwise cleared. 
V: Always reset 
D: Unaffected. 
H: Unaffected. 

Instruction HEX Binary 

TM r8.4028 C4AB OF BC 1100 0100 1010 1000 0000 1111 1011 1100 

If working register 8 contains 11001100 and memory location 4028 contains 
1 0000101, after this instruction the zero flag will be set. 
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ST9 Instruction Set Description 

TM 
Test under mask (byte) Memory, Register 

TM dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC AddrMode Oper 

[ OPC I 

[ OPC I 

[ OPC I 
[ src I 

[ OPC I 
[ dst 1 I 
[ OPC I 
[ ofd 1 I 

OPERATION a: 

OPERATION b: 

OPERATION c: 

Bytes Cycl (HEX) XTN 
dst src 

[ XTN ldst,OI [ src I 3 18 72 A (rr) R a 
3 18 72 A (rr) r· a 
3 22 84 A (rr)+ R b 

3 22 84 A (rr)+ r• b 

3 22 C2 A -(rr) R c 

3 22 C2 A -(rr) r• c 
[ofd,lldst,ll [ XTN I src I 3 24 60 A rr(rr) r a 
[XTN ldst,ll [ ofd I 4 26 26 A N(rr) R a 

4 26 26 A N(rr) r• a 
[XTN I src I [ dsth I 4 20 C5 A NN r a 

[XTN ldst, 01 [ ofd h I 5 28 26 A NN(rr) R a 
[ src I 5 28 26 A NN(rr) r• a 

dst AND src 
Selected bits in the destination byte are tested for a logical zero value. The bits to 
be tested are selected by setting to one the corresponding bits in the source byte 
(mask) which is then ANDed with the destination byte. The zero flag can then be 
checked to determine the results. The destination byte remains unaltered by this in­
struction. The source byte is held in the source memory location and the destination 
byte in the destination register. The source register is addressed directly, the mem­
ory location is addressed either directly, indirectly or by indexing. 

dst AND src 
rr<=:rr+1 
As operation 'a' (indirect memory addressing only), but the contents of the source 
register pair are incremented after the TM has been carried out. 

rr<=rr-1 
dstAND src 
As operation 'a' (indirect memory addressing only), but before the TM is carried out 
the contents of the source register pair are decremented. 
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ST9 Instruction Set Description 

TM 
Test under mask (byte) Memory, Register 

TM dst,src (Cont'd) 
FLAGS: 

EXAMPLE: 

C: Unaffected. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if result bit 7 is set, otherwise cleared. 
V: Always reset 
D: Unaffected. 
H: Unaffected. 

Instruction HEX Binary 

TM 4028,r8 C5 AS OF BC 1100 0101 10101000 00001111 10111100 

If working register 8 contains 11 001100 and memory location 4028 contains 
100001 01, after this instruction the zero flag will be reset to zero. 
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ST9 Instruction Set Description 

TM 
Test under mask (byte) Memory, Memory 

TM dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

I[ OPC l 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst src 

[ XTN I src, 0] [ dst,O 1 3 18 73 A (RR) (rr) 

3 18 73 A (rr)* (rr) 

dst AND src 

Selected bits in the destination byte are tested for a logical zero value. The bits to 
be tested are selected by setting to one the corresponding bits in the source byte 
(mask) which is then ANDed with the destination byte. The zero flag can then be 
checked to determine the results. The destination byte remains unaltered by this in­
struction. The source byte is in the memory location addressed by the source regis­
ter pair, the destination byte is in the memory location addressed by the destination 
register pair. 

C: Unaffected. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if result bit 7 is set, otherwise cleared. 
V: Always reset 
D: Unaffected. 
H: Unaffected. 

Instruction HEX 

TM (rr4).(rr8) 73A8 D4 

Binary 

0111 0011 1010 1000 1 101 0100 

If working register pair 4 contains 2800 (decimal). memory location 2800 contains 
11 001100, working register pair 8 contains 4200 (decimal) and memory location 
4200contains 00110011, after this instruction the zero flag will be set to one. 
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ST9 Instruction Set Description 

TM 
Test under mask (byte) All, Immediate 

TM dst,src 

lt\STRUCTION FORMAT: No. No. OPC OPC AddrMode 

[ OPC 1 [ 

[ OPC 1 [ 

[ OPC 1 [ 
[ dst h 1 [ 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst src 

dst 1 [ src 1 3 10 AS - R #N 
3 10 AS - r• #N 

XTN Jdst,01 [ src 1 3 16 F3 A (rr) #N 
XTN 1 [ src 1 s 22 2F A1 NN #N 

dst 1 1 

dst AND src 

Selected bits in the destination byte are tested for a logical zero value. The bits to 
be tested are selected by setting to one the corresponding bits in the source byte 
(mask) which is then ANDed with the destination byte. The zero flag can then be 
checked to determine the results. The destination byte remains unaltered by this in­
struction. The source byte is the immediate value in the operand, the destination 
byte can be in memory or in the register file. 

C: Unaffected. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if result bit 7 is set, otherwise cleared. 
V: Always reset 
D: Unaffected. 
H: Unaffected. 

Instruction HEX 

TM (rr8),#32 F3 AS 20 

Binary 

1111 0011 1010 1000 0010 0000 

If working register pair 8 contains 4028 (decimal) and memory location 4028 con­
tains 11101100, after this instruction the zero flag will be reset to zero. 
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ST9 Instruction Set Description 

TMW 
Test Under Mask (Word)- Register, Register 

TMWdst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 
Bytes Cycl (HEX) 

[ OPC l 
[ OPC l 

[ OPC l 

[ OPC l 

OPERATION: 

FLAGS: 

EXAMPLE: 

XTN 
dst src 

[dst,Oisrc,O] 2 10 AE - rr rr 

[ src,O l [ dst,O l 3 12 A? - RR RR 

3 12 A7 - rr* RR 

3 12 A? - RR rr* 

[ src,O l [ XTN I dst l 3 14 96 A (r) RR 

3 14 96 A (r) rr* 

[ XTN I src ] [ dst,O l 3 14 A6 A RR (r) 

3 14 A6 A rr* (r) 

dstAND src 

Selected bits in the destination word are tested for a logical zero value. The bits to 
be tested are selected by setting to one the corresponding bits in the source word 
(mask) which is then ANDed with the destination word. The zero flag can then be 
checked to determine the result. The destination word remains unaltered by this in­
struction. The source and the destination word can be addressed either directly or 
indirectly. 

C: Unaffected. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if result bit 15 is set, otherwise cleared. 
V: Always reset to zero. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX 

TMW (r8),RR64 9640A8 

Binary 

1001 0110 0100 0000 1010 1000 

If register pair 64 contains 11 001100/11 0011008, working register 8 contains 200 
(decimal) and register pair 200 contains 00110011/00110011 B, after this instruction 
the zero flag will be reset to zero. 
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ST9 Instruction Set Description 

TMW 
Test Under Mask (Word)- Register, Memory 

TMWdst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode Oper 

[ OPC l 
[ OPC l 
[ OPC l 

[ OPC l 
[ OPC l 
[ dst,O l 

[ OPC l 
[ src 1 l 
[ OPC l 
[ ofs 1 l 

OPERATION a: 

OPERATION b: 

OPERATION c: 

Bytes Cycl (HEX) XTN 
dst src 

[dst, 0 I src, 1] 2 16 AE rr (rr) a 
[XTN lsrc,O] [ dst,O l 3 18 7E A RR (rr) a 
[ XTN I src, 1] [ dst,O l 3 22 05 A RR (rr)+ b 

3 22 05 A rr• (rr)+ b 

3 24 C3 A RR -(rr) c 
3 24 C3 A rr• -(rr) c 

[ofs, 0 I src, 0] [ XTN ldst,O] 3 24 60 A rr rr(rr) a 
[ 

[ 

[ 
[ 

XTN lsrc,1] [ ofs l 4 28 86 A RR N(rr) a 

4 28 86 A rr• N(rr) a 
XTN ldst,O] [ src h l 4 22 E2 A rr NN a 

XTN lsrc,O] [ ofs h l 5 30 86 A RR NN(rr) a 
dst,O l 5 30 86 A rr• NN(rr) a 

dst AND src 

Selected bits in the destination word are tested for a logical zero value. The bits to 
be tested are selected by setting to one the corresponding bits in the source word 
(mask) which is then ANDed with the destination word. The zero flag can then be 
checked to determine the result. The destination word remains unaltered by this in­
struction. The source word is held in the source memory pair and the destination 
word in the destination register pair. The destination register pair is addressed di­
rectly, the memory pair is addressed either directly, indirectly or by indexing. 

dst AND src 
rr ¢= rr + 2 

As operation 'a' (indirect memory addressing only), but the contents of the destina­
tion register pair are incremented after the TMW has been carried out. 

rr<=rr-2 
dstAND src 

As operation 'a' (indirect memory addressing only), but the contents of the destina­
tion register pair are decremented before the TMW is carried out. 

2_2:-::61_24_8 _________ ID'f SGS·lHOMSON 
226 'J, IRI~©DB©lli~~~'U'OO@'K!~~&l --------------



ST9 Instruction Set Description 

TMW 
Test Under Mask (Word}- Register, Memory 

TMW dst,src (Cont'd) 
FLAGS: 

EXAMPLE: 

C: Unaffected. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if result bit 15 is set, otherwise cleared. 
V: Always reset to zero. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX 
TMW RR64,-(rr4) C3 A540 

Binary 

11000011 10100101 01000000 

If working register pair 4 contains 1184 (decimal). register pair 64 contains 
11001100/110011 OOB and memory pair 1182 contains 11001100/110011 OOB, after 
this instruction the zero flag will be set and register pair 4 will contain 1182. 
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ST9 Instruction Set Description 

TMW 
Test Under Mask (Word)- Memory, Register 

TMWdst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode Oper 

[ OPC 1 

[ OPC 1 
[ OPC 1 

[ OPC 1 

[ OPC 1 
[ src,l 1 

[ OPC 1 
[ dst l 1 
[ OPC 1 
[ ofd l 1 

OPERATION a: 

OPERATION b: 

OPERATION c: 

Bytes Cycl (HEX) XTN 
dst src 

[dst, 11 src, 01 2 26 AE (rr) rr a 
[ XTN ldst, 11 [ src,O 1 3 28 BE A (rr) RR a 
[ XTN ldst,01 [ src,O 1 3 30 05 A (rr)+ RR b 

3 30 05 A (rr)+ rr' b 

3 30 C3 A -(rr) RR c 
3 30 C3 A -(rr) rr' c 

[ofd, 0 I dst, 11 [ XTN lsrc,01 3 32 60 A rr(rr) rr a 
[XTN ldst, 11 [ ofd 1 4 34 86 A N(rr) RR a 

[ 

[ 
[ 

4 34 86 A N(rr) rr* a 
XTN lsrc,11 [ dst h 1 4 30 E2 A NN rr a 

XTN ldst,01 [ ofd h 1 5 36 86 A NN(rr) RR a 
src,l 1 5 36 86 A NN(rr) rr' a 

dst AND src 

Selected bits in the destination word are tested for a logical zero value. The bits to 
be tested are selected by setting to one the corresponding bits in the source word 
(mask) which is then ANDed with the destination word. The zero flag can then be 
checked to determine the result. The destination word remains unaltered by this in­
struction. 

The source word is held in the source register pair and the destination word in the 
destination memory pair. The source register pair is addressed directly, the memory 
pair is addressed either directly, indirectly or by indexing. 

dst AND src 
rr <= rr + 2 

As operation 'a' (indirect memory addressing only), but the contents of the source 
register pair are incremented after the TMW has been carried out. 

rr<=rr-2 
dst AND src 

As operation 'a' (indirect memory addressing only), but the contents of the source 
register pair are decremented before the TMW is carried out. 
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ST9 Instruction Set Description 

TMW 
Test Under Mask (Word)- Memory, Register 

TMW dst,src (Cont'd) 
FLAGS: 

EXAMPLE: 

C: Unaffected. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if result bit 15 is set, otherwise cleared. 
V: Always reset to zero. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX 
TMW (rr8),RR64 BE A9 40 

Binary 

10111110 10101001 0100 0000 

If register pair 64 contains 11001100/110011 OOB, working register pair 8 contains 
2000 (decimal) and memory pair 2000 contains 11001100/110011 OOB, after this in­
struction the zero flag will be set. 
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ST9 Instruction Set Description 

TMW 
Test Under Mask (Word)- Memory, Memory 

TMW dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

I[ OPC l 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst I src 

[dst, 11 src, 1] 2 30 AE (rr) I (rr) 

dst AND src 

Selected bits in the destination word are tested for a logical zero value. The bits to 
be tested are selected by setting to one the corresponding bits in the source word 
(mask) which is then ANDed with the destination word. The zero flag can then be 
checked to determine the result. The destination word remains unaltered by this in­
struction. 

The source word is held in the source memory pair and the destination word in the 
destination register pair. The source word is in the memory pair addressed by the 
contents of the source register pair. the destination word is in the memory pair ad­
dressed by the contents of the destination register pair. 

C: Unaffected. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if result bit 15 is set, otherwise cleared. 
V: Always reset to zero. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX 

TMW (rr4),(rr6) AE57 

Binary 

10101110 01010111 

If working register pair 6 contains 1002 (decimal), memory location pair 1002 con­
tains 11001100/110011008, working register pair 4 contains 1060 (decimal) and 
memory pair 1060 contains 11001100/110011 OOB, after this instruction the zero 
flag wil be set. 
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ST9 Instruction Set Description 

TMW 
Test Under Mask (Word)- All, Immediate 

TMW dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

[ OPC l 
[ src 1 l 

[ OPC 1 
[ src 1 l 
[ OPC l 
[ src h 1 
[ OPC 1 
[ ofd 1 l 
[ OPC 1 
[ src 1 1 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst src 

[ dst,1 1 [ src h 1 4 14 A7 - RR #NN 

4 14 A7 - rr* #NN 
[ XTN ldst, 01 [ src h 1 4 30 BE A (rr) #NN 

[ XTN ldst,11 [ ofd 1 5 34 06 A N(rr) #NN 
[ src 1 1 
[ XTN ldst,01 [ ofd h 1 6 36 06 A NN(rr) #NN 
[ 

[ 
[ 

src h l [ src 1 1 
XTN 1 [ src h 1 6 36 36 A1 NN #NN 

dst h l [ dst 1 1 

dst AND src 

Selected bits in the destination word are tested for a logical zero value. The bits to 
be tested are selected by setting to one the corresponding bits in the source word 
(mask) which is then ANDed with the destination word. The zero flag can then be 
checked to determine the result. The destination word remains unaltered by this in­
struction. 

The source word is the immediate value held in the operand. the destination word 
can be in memory or register file. 

C: Unaffected. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if result bit 15 is set, otherwise cleared. 
V: Always reset to zero. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX Binary 

TMW RR64,#52428 A741 CC CC 0011 0111 0100 0001 1100 1100 1100 1100 

If register pair 64 contains 01001 000/010010008, after this instruction has been car­
ried out the zero flag will be reset. 
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ST9 Instruction Set Description 

WFI 
Wait For Interrupt 

WFI 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 
Bytes Cycl (HEX) XTN 

dst I src 

I[ OPC l [ XTN l 2 18 EF 01 I 

OPERATION: This instruction suspends program operation until an interrupt is acknowledged, 
although DMA requests are still serviced. 

FLAGS: No flags affected. 

EXAMPLE: Instruction HEX Binary 

WFI EF01 1110 1111 0000 0001 

The program is suspended until an interrupt occurs. 
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ST9 Instruction Set Description 

XCH 
Exchange Registers 

XCH dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

[ OI?C l [ 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst src 

src l [ dst l 3 12 16 - R R 

3 12 16 - R r* 

3 12 16 - r· R 

3 12 16 r· r· 

dst <= src 

The contents of the destination register are loaded into the source register and the 
contents of the source register loaded into the destination register. 

No flags affected. 

Instruction HEX Binary 

XCH r2,r4 16 04 D2 000101101101010011010010 

If working register 2 contains 26 (decimal) and working register 4 contains 1 00 (deci­
mal), after this instruction register 2 will contain 100 and register 4 will contain 26. 
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ST9 Instruction Set Description 

XOR 
Exclusive OR {byte) Register, Register 

XOR dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

[ OPC l 

[ OPC l 

[ OPC l 

[ OPC l 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst src 

[ dst I src ] 2 6 62 - r r 

2 6 63 - r (r) 

[ src l [ dst l 3 10 64 - R R 

3 10 64 r* R 

3 jQ 64 R r* 

[ src l [ XTN I dst l 3 jQ E6 6 (r) R 

3 jQ E6 6 (r) r* 

[ XTN I src ] [ dst l 3 10 E7 6 R (r) 

dst <= dst XOR src 

The contents of the source are XORed with the destination byte and the results 
stored in the destination byte. The contents of the source are not affected. 

C: Unaffected. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if result bit 7 is set, otherwise cleared. 
V: Always reset to zero. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX 

XOR r8,R64 64 40 D8 

Binary 

01 jQ 0100 0100 0000 1 101 1000 

If working register 8 contains 11001100 and register 64 contains 10000101, after 
this instruction working register 8 will contain 01001001. 
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ST9 Instruction Set Description 

XOR 
Exclusive OR (byte) Register, Memory 

XORdst,src 
INSTRUCTION FORMAT: No. No. OPC OPC AddrMode Oper 

[ OPC l 

[ OPC l 
[ OPC l 
[ dst l 

[ OI?C l 
[ src 1 1 
[ OPC l 
[ ofs 1 l 

OPERATION a: 

OPERATION b: 

OPERATION c: 

Bytes Cycl (HEX) XTN 
dst src 

[ XTN I src, 1] [ dst l 3 12 72 6 R (rr) a 
3 12 72 6 r* (rr) a 
3 16 84 6 R (rr)+ b 

3 16 84 6 r* (rr)+ b 

3 16 C2 6 R -(rr) c 
3 16 C2 6 r* -(rr) c 

[ofs,1)src,O] [ XTN I dst l 3 22 60 6 r rr(rr) a 
[XTN )src,1] [ ofs l 4 24 7F 6 R N(rr) a 

4 24 7F 6 r* N(rr) a 
[XTN I dst ] [ src h l 4 18 C4 6 r NN a 

[ XTN )src,O] [ ofs h l 5 26 7F 6 R NN(rr) a 
[ dst l 5 26 7F 6 r' NN(rr) a 

dst ~ dst XOR src 

The source byte is XORed with the destination byte and the result stored in the des­
tination byte. The destination register is addressed directly, the memory location is 
addressed either directly, indirectly or by indexing. 

dst ~ dst XOR src 
rr~rr+1 

The contents of the memory location addressed by the source register pair are 
XORed with the contents of the directly addressed destination register the result 
stored in the destination byte. The contents of the source register pair are in­
cremented after the XOR has been carried out. 

rr~rr-1 

dst ~ dst XOR src 

The contents of the source register pair are decremented and then the contents of 
the memory location addressed by the source register pair are XORed with the con­
tents of the directly addressed destination register. The result is stored in the desti­
nation byte. 
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ST9 Instruction Set Description 

XOR 
Exclusive OR (byte) Register, Memory 

XOR dst,src (Cont'd) 
FLAGS: 

EXAMPLE: 

C: Unaffected. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if result bit 7 is set, otherwise cleared. 
V: Always reset to zero. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX 

XOR r8,(rr4) 72 65 DB 

Binary 

0111 0010 0110 0101 1101 1000 

If working register 8 contains 11001100, working register pair 4 contains 4200 (deci­
mal) and memory location 4200. 
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ST9 Instruction Set Description 

XOR 
Exclusive OR (byte) Memory, Register 

XOR dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode Oper 

[ OPC l 

[ OPC l 
[ OPC l 
[ src l 

[ OPC l 
[ dst 1 l 
[ OPC l 
[ ofd 1 l 

OPERATION a: 

OPERATION b: 

OPERATION c: 

Bytes Cycl (HEX) XTN 
dst src 

[ XTN ldst,O] [ src 1 3 18 72 6 (rr) R a 

3 18 72 6 (rr) r* a 

3 22 84 6 (rr)+ R b 

3 22 84 6 (rr)+ r* b 

3 22 C2 6 -(rr) R c 

3 22 C2 6 -(rr) r* c 
[ofs, dldst,11 [ XTN I src 1 3 24 60 6 rr(rr) r a 
[XTN Jdst,1] [ ofd l 4 26 26 6 N(rr) R a 

4 26 26 6 N(rr) r* a 
[XTN I src ] [ dst h l 4 20 C5 6 NN r a 

[ 
[ 

XTN ldst,01 [ ofd h l 5 28 26 6 NN(rr) R a 
src 1 5 28 26 6 NN(rr) r* a 

dst <= dst XOR src 

The source byte is XORed with the destination byte and the result stored in the des­
tination byte. The source registers are addressed directly, the memory location are 
addressed either directly, indirectly or by indexing. 

dst <= dst XOR src 
rr <= rr + 1 

The contents of the memory location addressed by the destination register pair (des­
tination byte) are XORed with the contents of the directly addressed source register 
the result stored in the destination byte. The contents of the destination register pair 
are incremented after the XOR has been carried out. 

rr<=rr-1 
dst <= dst XOR src 

The contents of the destination register pair are decremented and then the contents 
of the memory location addressed by the destination register pair (destination byte) 

· are XORed with the contents of the directly addressed source register. The result is 
stored in the destination byte. 
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ST9 Instruction Set Description 

XOR 
Exclusive OR {byte) Memory, Register 

XOR dst,src (Cont'd) 
FLAGS: 

EXAMPLE: 

C: Unaffected. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if result bit 7 is set, otherwise cleared. 
V: Always reset to zero. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX Binary 

XOR 4028,r8 C518 OF BC 1100 0101 0001 1000 0000 1111 1011 1100 

If memory location 4028 contains 11001100 and working register 8 contains 
10000101, after this instruction memory. 
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ST9 Instruction Set Description 

XOR 
Exclusive OR (byte) Memory, Memory 

XOR dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Addr Mode 

I[ OPC l 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst src 

[ XTN lsrc,O] [ dst,O l 3 20 73 6 (RR) (rr) 

3 20 73 6 (rr)* (rr) 

dst <== dst XOR src 

The contents of the memory addressed by the source register pair are XORed with 
the content of the memory location addressed by the destination register pair. The 
source and destination addresses are for the word high order byte. 

C: Unaffected. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if result bit 7 is set, otherwise cleared. 
V: Always reset to zero. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX 

XOR (rr4),(rr8) 73 68 04 

Binary 

01 11 0011 0110 1000 1101 0100 

If working register pair 4 contains 2800 (decimal), memory location 2800 contains 
11001100, working register pair 8 contains 4200 (decimal) and memory location 
4200 contains 1100011, after this instruction memory location 2800 will contain 
00000000. 
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ST9 Instruction Set Description 

XOR 
Exclusive OR (byte) All, Immediate 

XOR dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Adress Mode 

[ OPC l [ 

[ OPC l [ 

[ OPC l [ 
[ dst h l [ 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst src 

dst l [ src l 3 10 65 - R #N 
3 10 65 - r* #N 

XTN ldst,O] [ src l 3 16 F3 6 (rr) #N 
XTN l [ src l 5 24 2F 61 NN #N 

dst 1 l 

dst ~ dst XOR src 

The value #N is XORed with the content of the destination register or memory loca­
tion (destination byte) and stored in the destination byte. 

C: Unaffected. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if result bit 7 is set, otherwise cleared. 
V: Always reset to zero. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX 

XOR (rr8),#32 F3 68 20 

Binary 

1111 0011 0110 1000 0010 0000 

If working register pair 8 contains 4028 (decimal) and memory location 4028 con­
tains 11001100, after this instruction memory location 4028 will contain 00100000. 
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ST9 Instruction Set Description 

XORW 
Exclusive OR (Word)- Register, Register 

XORW dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC AdressMode 

[ OPC l 
[ OPC l 

[ OPC l 

[ OPC l 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst src 

[dst, 0 I src, 0] 2 10 6E rr rr 

[ 

[ 

[ 

src,O l [ dst,O l 3 12 67 RR RR 

3 12 67 rr• RR 

3 12 67 RR rr• 

src,O l [ XTN I dst l 3 14 96 6 (r) RR 

3 14 96 6 (r) rr• 

XTN I src l [ dst,O l 3 14 A6 6 RR (r) 

3 14 A6 6 rr• (r) 

dst <== dst XOR src 

The source word is XORed with the destination word and the result is stored in the 
destination word. The source and destination word can be addressed either directly 
or indirectly. 

C: Unaffected. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if result bit 15 is set, otherwise cleared. 
V: Always reset to zero. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX 

XORW (r8),RR64 96 40 68 

Binary 

1001 0110 0100 DODO 01101000 

If register pair 64 contains 11001100/110011008, working register 8 contains 200 
(decimal) and register pair 200 contains 1010101 0/10101 0108, after this instruction 
register pair 200 will hold 01100110/011001108. 
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ST9 Instruction Set Description 

XORW 
Exclusive OR (Word)- Register, Memory 

XORW dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Adress Mode Oper 

[ OPC l 
[ OPC l 
[ OPC l 

[ OPC l 
[ OPC l 
[ dst, 0 l 

[ OPC l 
[ src 1 l 
[ OPC l 
[ ofs 1 l 

OPERATION a: 

OPERATION b: 

OPERATION c: 

Bytes Cycl (HEX} XTN 
dst src 

[dst,Oisrc,1] 2 16 6E - rr (rr} a 
[XTN lsrc,O] [ dst,O l 3 18 7E 6 RR (rr} a 
[ XTN I src, 1] [ dst,O l 3 22 05 6 RR (rr}+ b 

3 22 05 6 rr* (rr}+ b 

3 24 C3 6 RR -(rr} c 

3 24 C3 6 rr* -(rr} c 
[ofs,Oisrc,O] [ XTN ldst,O] 3 24 60 6 rr rr(rr} a 
[ XTN lsrc,1] [ ofs l 4 28 86 6 RR N(rr) a 

4 28 86 6 rr* N(rr) a 
[ XTN ldst,O] [ src h l 4 22 E2 6 rr NN a 

[ XTN I src, 0] [ ofs h l 5 30 86 6 RR NN(rr) a 
[ dst,O l 5 30 86 6 rr* NN(rr) a 

dst <= dst XOR src 

The source word is XORed with the destination word and the result is stored in the 
destination word. The destination word is held in the destination register. The 
source word can be addressed directly, indirectly or by indexing. 

dst <= dst XOR src 
rr<=rr+2 

The source word is XORed with the destination word and the result is stored in the 
destination word. The source word is in the memory location addressed by the 
source register pair, the destination word is in the destination register. The contents 
of the source register pair are incremented after the XOR has been carried out. 

rr<=rr-2 
dst <= dst XOR src 

The source word is XORed with the destination word and the result is stored in the 
destination word. The source word is in the memory location addressed by the 
source register pair, the destination word is in the destination register. The contents 
of the source register pair are decremented before the XOR is carried out. 
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ST9 Instruction Set Description 

XORW 
Exclusive OR ('V'Jord)- Register, Memory 

XORW dst,src (Cont'd) 
FLAGS: 

EXAMPLE: 

C: Unaffected. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if result bit 15 is set, otherwise cleared. 
V: Always reset to zero. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX 

XORW RR64,-(rr4) C3 65 40 

Binary 

1100 0011 0110 0101 0100 0000 

If working register pair 4 contains 1184 (decimal), register pair 64 contains 
10101010/1010101 OB and memory pair 1182 contains 11001100/110011 OOB, after 
this instruction register pair 64 will contain 01100110/0110011 OB and register pair 4 
will contain 1182. 
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ST9 Instruction Set Description 

XORW 
Exclusive OR (Word)- Memory, Register 

XORW dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Adress Mode Oper 

[ OPC l 
[ OPC l 
[ OPC l 

[ OPC l 
[ OPC l 
[ src,l l 

[ OPC l 
[ dst 1 l 
[ OPC l 
[ ofd 1 l 

OPERATION a: 

OPERATION b: 

OPERATION c: 

Bytes Cycl (HEX) XTN 
dst src 

[dst,llsrc,O] 2 28 6E - (rr) rr a 
[ XTN ldst,l] [ src,O l 3 30 BE 6 (rr) RR a 
[ XTN ldst, 0] [ src,O l 3 32 05 6 (rr)+ RR b 

3 32 05 6 (rr)+ rr* b 

3 32 C3 6 -(rr) RR c 

3 32 C3 6 -(rr) rr* c 
[ofd, 0 I dst, 1] [ XTN lsrc, 0] 3 34 60 6 rr(rr) rr a 
[ 

[ 

[ 
[ 

XTN ldst,l] [ ofd l 4 36 86 6 N(rr) RR a 
4 36 86 6 N(rr) rr' a 

XTN lsrc, 1] [ dst h l 4 ..::: E2 6 NN rr a 

XTN ldst,O] [ ofd h l 5 38 86 6 NN(rr) RR a 
src,l l 5 38 86 6 NN(rr) rr* a 

dst <= dst XOR src 

The source word is XORed with the destination word and the result is stored in the 
destination word. The source word is held in the source register. The destination 
word can be addressed directly, indirectly or by indexing. 

dst <= dst XOR src 
rr<=rr+2 

The source word is XORed with the destination word and the result is stored in the 
destination word. The source word is in the source register, the destination word is 
in the memory location addressed by the destination register pair. The contents of 
the destination register pair are incremented after the XOR has been carried out. 

rr <= rr- 2 
dst <= dst XOR src 

The source word is XORed with the destination word and the result is stored in the 
destination word. The source word is in the source register , the destination word is 
in the memory location addressed by the destination register pair. The contents of 
the destination register pair are decremented before the XOR is carried out. 
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ST9 Instruction Set Description 

XORW 
Exclusive OR (Word)- Memory, Register 

XORW dst,src (Cont'd) 
FLAGS: 

EXAMPLE: 

C: Unaffected. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if result bit 15 is set, otherwise cleared. 
V: Always reset to zero. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX 
XORW (rr4)+,RR64 05 64 40 

Binary 

1101 0101 0110 0100 0100 0000 

If register pair 64 contains 11001100/110011 OOB, working register pair 4 contains 
1064 (decimal) and memory pair 1064 contains 10101010/1 010101 OB, after this in­
struction is carried out memory pair 1064 will contain 01100110/0110011 OB and 
working register pair 4 will contain 1 066. 
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ST9 Instruction Set Description 

XORW 
Exclusive OR (Word)- Memory, Memory 

XORW dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC AdressMode 

I[ OPC 1 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst J src 

[dst, 11 src, 1] 2 32 6E - (rr) I (rr) 

dst <= dst XOR src 
The source word is XORed with the destination word and the result is stored in the 
destination word. The source word is in the memory location addressed by the 
source register pair, the destination word is in the memory location addressed by 
the destination register pair. 

C: Unaffected. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if result bit 15 is set, otherwise cleared. 
V: Always reset to zero. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX 
XORW (rr4),(rr6) 6E57 

Binary 

01101110 0101 0111 

If working register pair 6 contains 1002 (decimal), memory pair 1002 contains 
11001100/110011008, working register pair 4 contains 1060 (decimal) and memory 
pair 1060 contains 10101010/101010108, after this instruction memory pair 1060 
will contains 01100110/0110011 08. 
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ST9 Instruction Set Description 

XORW 
Exclusive OR (Word) - All, Immediate 

XORW dst,src 

INSTRUCTION FORMAT: No. No. OPC OPC Adress Mode 

[ OPC I 
[ src 1 I 

[ OPC I 
[ src 1 I 
[ OPC I 
[ src h I 
[ OPC I 
[ ofd 1 I 
[ OPC I 
[ src 1 I 

OPERATION: 

FLAGS: 

EXAMPLE: 

Bytes Cycl (HEX) XTN 
dst src 

[ dst,1 I [ src h I 4 14 67 - RR #NN 

4 14 67 rr* #NN 

[ XTN ldst,OI [ src h I 4 32 BE 6 (rr) #NN 

[ XTN ldst,1] [ ofd I 5 36 06 6 N(rr) #NN 
[ src 1 I 
[ XTN ldst,OI [ ofd h I 6 38 06 6 NN(rr) #NN 
[ 

[ 
[ 

src h I [ src 1 I 
XTN I [ src h I 6 38 36 61 NN #NN 

dst h I [ dst1 I 

dst <== dst XOR src 

The source word is XORed with the destination word and the result is stored in the 
destination word. The source word is the immediate value in the operand, the desti­
nation word can be in memory or in the register file. 

C: Unaffected. 
Z: Set if the result is zero, otherwise cleared. 
S: Set if result bit 15 is set, otherwise cleared. 
V: Always reset to zero. 
D: Unaffected. 
H: Unaffected. 

Instruction HEX Binary 

XORW RR64,#52428 67 41 cc cc 01100111 01000001 1100110011001100 

If register pair 64 contains 10101010/101010108, after this instruction has benn car­
ried out register pair 64 will contains 011 00110/0110011 08. 
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ST9 Instruction Set Description 

Appendix A 
ASCII Character Set 

Hex Dec Char Hex 
00 0 NUL 20 
01 1 SOH 21 
02 2 STX 22 
03 3 ETX 23 
04 4 EOT 24 
05 5 ENQ 25 
06 6 ACK 26 
07 7 BEL 27 

08 8 BS 28 
09 9 HT 29 
OA 10 LF 2A 
OB 11 VT 28 
oc 12 FF 2C 
OD 13 CR 2D 
OE 14 so 2E 
OF 15 Sl 2F 

10 16 DLE 30 
11 17 DC! 31 
12 18 DC2 32 
13 19 DC3 33 
14 20 DC4 34 
15 21 NAK 35 
16 22 SYN 36 
17 23 ETB 37 

18 24 CAN 38 
19 25 EM 39 
1A 26 SUB 3A 
18 27 ESC 38 
1C 28 FS 3C 
1D 29 GS 3D 
1E 30 RS 3E 
1F 31 us 3F 

Dec 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 
47 

48 
49 
50 
51 
52 
53 
54 
55 

56 
57 
58 
59 
60 
61 
62 
63 

Char 

SP 
I 

" 

# 

$ 
% 

& 

( 

) . 
+ 

-

I 

0 
1 
2 
3 
4 
5 
6 
7 

8 
9 
: 

; 

< 

= 

> 

? 

Hex Dec Char Hex Dec Char 

40 64 @ 60 96 
41 65 A 61 97 a 
42 66 B 62 98 b 

43 67 c 63 99 c 
44 68 D 64 100 d 

45 69 E 65 101 e 
46 70 F 66 102 f 

47 71 G 67 103 g 

48 72 H 68 104 h 

49 73 I 69 105 i 
4A 74 J SA 106 j 

48 75 K 68 107 k 

4C 76 L 6C 108 I 

4D 77 M 6D 109 m 
4E 78 N 6E 110 n 

4F 79 0 SF 111 0 

50 80 p 70 112 p 

51 81 a 71 113 q 

52 82 R 72 114 r 

53 83 s 73 115 s 
54 84 T 74 116 t 

55 85 u 75 117 u 

56 86 v 76 118 v 

57 87 w 77 119 w 

58 88 X 78 120 X 

59 89 y 79 121 y 

SA 90 z 7A 122 z 
58 91 [ 78 123 { 

sc 92 \ 7C 124 I 
SD 93 I 7D 125 } 

SE 94 7E 126 -
SF 95 7F 127 DEL 
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SALES OFFICES 

EUROPE 

DENMARK 

2730 HERLEV 
Herlev Torv, 4 
Tel (45-42) 94 85 33 
Telex 35411 
Telefax (45-42) 948694 

FINLAND 

LOHJA SF-08150 
Kaqalankatu, 2 
Tel 1215511 
Telefax 12155 66 

FRANCE 

94253 GENTILLY Cedex 
7 - avenue Galhem - BP 93 
Tel (33-1) 47 40 75 75 
Telex 632570 STMHQ 
Telefax (33-1) 47 40 7910 

67000 STRASBOURG 
20, Place des Hailes 
Tel (33) 88 75 50 66 
Telex 870001F 
Telefax (33) 88 22 29 32 

GERMANY 

6000 FRANKFURT 
Gutleutstrasse 322 
Tel (49-69) 237492 
Telex 176997 889 
Telefax (49-69) 231957 
Teletex 6997689=STVBP 

8011 GRASBRUNN 
Bretomscher Ring 4 
Neukeferloh Technopark 
Tel (49-89) 46006-0 
Telex 528211 
Telefax (49-89) 4605454 
Teletex 897107=STDISTR 

3000 HANNOVER 1 
Eckenerstrasse 5 
Tel. (49-511) 634191 
Telex 175118418 
Teletex 5118418 csfbeh 
Telefax (49-511) 633552 

8500 NURNBERG 20 
Erlenstegenstrasse, 72 
Tel (49-911) 59893-0 
Telex 626243 
Telefax (49-911) 5980701 

5200 SIEGBURG 
Frankfurter Str 22a 
Tel (49-2241) 660 84-86 
Telex 889510 
Telefax (49-2241) 67584 

7000 STUTTGART 
Oberer Kirchhaldenweg 135 
Tel (49-711)692041 
Telex 721718 
Telefax (49-711) 691408 

ITALY 

20090 ASSAGO (MI) 
VIe Milanofion- Strada 4- Palazzo N4/A 
Tel (39-2) 892131 (10 hnee) 
Telex 330131-330141 SGSAGR 
Telefax (39-2) 8250449 

40033 CASALECCHIO Dl RENO (80) 
Via R Fucim, 12 
Tel (39-51) 591914 
Telex 512442 
Telefax (39-51) 591305 

00161 ROMA 
Via A Torloma, 15 
Tel (39-6) 8443341 
Telex 620653 SGSATE I 
Telefax (39-6) 844447 4 

NETHERLANDS 

5652 AR EINDHOVEN 
Meerenakkerweg 1 
Tel (31-40) 550015 
Telex 51186 
Telefax (31-40) 528835 

SPAIN 

08021 BARCELONA 
Calle Platen, 6 41" Floor, s'" Door 
Tel (34-3) 4143300-4143361 
Telefax (34-3) 2021461 

28027 MADRID 
Calle Albacete, 5 
Tel (34-1) 4051615 
Telex 27060 TCCEE 
Telefax (34-1)4031134 

SWEDEN 

S-16421 KISTA 
Borgarf1ordsgatan, 13- Box 1094 
Tel (46-8) 7939220 
Telex 12078 THSWS 
Telefax (46-8) 7504950 

SWITZERLAND 
1218 GRAND-SACONNEX (GENEVA) 
Chemin Francois-Lehmann, 18/A 
Tel (41-22) 7986462 
Telex 415493 STM CH 
Telefax (41-22) 7984869 

UNITED KINGDOM and EIRE 
MARLOW, BUCKS 
Planar House, Parkway 
Globe Park 
Tel .. (44-628) 890800 
Telex 847458 
Telefax (44-628) 890391 



AMERICAS 

BRAZIL 

05413 SAO PAULO 
R Hennque Schaumann 286-CJ33 
Tel (55-11) 883-5455 
Telex (391)11-37988 "UMBR BR' 
Telefax 11-551-128-22367 

CANADA 

BRAMPTON, ONTARIO 
341 Ma1n St North 
Tel (416) 455-0505 
Telefax 416-455-2606 

U.S.A. 

NORTH & SOUTH AMERICAN 
MARKETING HEADQUARTERS 
1000 East Bell Road 
PhoeniX, AZ 85022 
(1 )-(602) 867-6100 

SALES COVERAGE BY STATE 

ALABAMA 
Huntsville- (205) 533-5995 

ARIZONA 
Phoen1x- (602) 867-6340 

CALIFORNIA 
Santa Ana- (714) 957-6018 
San Jose - ( 408) 452-8585 

COLORADO 
Boulder (303) 449-9000 

ILLINOIS 
Schaumburg- (708) 517-1890 

INDIANA 
Kokomo- (317) 459-4700 

MASSACHUSETIS 
Lincoln- (617) 259-0300 

MICHIGAN 
Livonia - (313) 462-4030 

NEW JERSEY 
Voorhees- (609) 772-6222 

NEW YORK 
Poughkeepsie- (914) 454-8813 

NORTH CAROLINA 
Raleigh- (919) 787-6555 

TEXAS 
Carrollton- (214) 466-8844 

FOR RF AND MICROWAVE 
POWER TRANSISTORS CON­
TACT 
THE FOLLOWING REGIONAL 
OFFICE IN THE U.S.A. 

PENNSYLVANIA 
Montgomeryville- (215) 362-8500 

ASIA I PACIFIC 

AUSTRALIA 

NSW 2027 EDGECLIFF 
Su11e 211, Edgecl1ff centre 
203-233. New South Head Road 
Tel (61-2) 327 39 22 
Telex 071126911 TCAUS 
Telefax (61-2) 327 61 76 

HONG KONG 

WANCHAI 
22nd Floor - Hopewell centre 
183 Queen's Road East 
Tel (852-5) 8615788 
Telex 60955 ESGIES HX 
Telefax (852-5) 8656589 

INDIA 

NEW DELHI110001 
L1asonOff1ce 
62, Upper Ground Floor 
World Trade Centre 
Barakhamba Lane 
Tel 3715191 
Telex 031-66816 STMIIN 
Telefax 3715192 

MALAYSIA 

PULAU PINANG 10400 
4th Floor- Su1te 4-03 
Bangunan FOP-123D Jalan Anson 
Tel (04) 379735 
Telefax (04) 379816 

KOREA 

SEOUL 121 
8th floor Sh1nwon Bu1ld1ng 
823-14, Yuksam-Dong 
Kang-Nam-Gu 
Tel (82-2) 553-0399 
Telex SGSKOR K29998 
Telefax (82-2) 552-1051 

SINGAPORE 

SINGAPORE 2056 
28 Ang Mo K1o- lndustnal Park 2 
Tel (65) 4821411 
Telex RS 55201 ESGIES 
Telefax (65) 4820240 

TAIWAN 

TAIPEI 
12th Floor 
571, Tun Hua South Road 
Tel (886-2) 755-4111 
Telex 10310 ESGIE TW 
Telefax (886-2) 755-4008 

SALES OFFICES 

JAPAN 

TOKYO 108 
N1sseki- Takanawa Bid 4F 
2-18-10Takanawa 
M1nato-Ku 
Tel (81-3) 3280-4121 
Telefax (81-3) 3280-4131 
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