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9900 M CROPROCESSOR | nstruction Set Sunmary

| \_/ |
Vbb -1 64| - ~HOLD |
Vce -|2 63| - ~MEMEN |
VAIT -|3 62| - READY |
~LOAD -| 4 61| - ~WE |
HOLDA -|5 60| - CRUCLK |
~RESET -| 6 59| - Vcc |
| 7 58| - NC |
CLK1 -|8 57| - NC |
CLK2 -1]9 56| - D15 |
Al4 -| 10 55| - D14 |
A13 -|11 54| - D13 |
Al2 -|12 53| - D12 |
All -|13 52| - D11 |
Al0 -| 14 51| - D10 |
A9 -]15 50| - D9 |
A8 -]16 9900 49| - D8 |
A7 -] 17 48| - D7 |
A6 -|18 47| - D6 |
A5 -]19 46| - D5 |
Ad -] 20 45| - D4 |
A3 -]21 44| - D3 |
A2 -]22 43| - D2 |
Al -|23 42| - D1 |
A0 -|24 41| - DO |
CLK4 -|25 40| - Vss |
Vss -|26 39| - NC |
vdd -| 27 38| - NC |
CLK3 -] 28 371 - NC |
DBIN -|29 36| - 1 C0 |
CRUQUT -] 30 35|- IC1 |
CRU N -] 31 34 - I |
~I NTREQ - | 32 33]- 1C3 |

|
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|A s, d| AOOO| - - - *****| 1] Y| Add

| AB s,d| BOOO| --******| 1| Y| Add Bytes

| ABS d |0740|---*****| 6] Y| Absol ute val ue

| Al r,i|0220] ---*****] 8| Y] Add | mmedi ate

| ANDI r,i|0240|----- ***] 8| Y AND | rmedi at e

| B s |0440|-------- | 6] N Branch (PC=d)

| BL s |0680|-------- | 6] N Branch and Link (RL11=PC, PC=s)
| BLWP s | 0400[ -------- | 6| NN Branch & Load Workspace Ptr (3) (2)
| C s, d| 8000| ----- ***| 1] N| Conpar e

|CB  s,d|9000| --*--***| 1| N| Conpare Bytes

| C r,i]0280|----- ***| 8| N Conpare | medi ate

| CKOF | 03CO| -------- | 7] NN O ock Of

ICKCN . IO3AOI ———————— I?INIg ock On

CLR 04C0| -------- 6] N A ear

| COC s, r| 2000 ----- *--| 3] N Comrpare Ones Correspondi ng
| CZC s,r|2400]----- *--| 3| N Conpar e Zeros Correspondi ng
| DEC d |0600|---*****| 6| Y| Decr enent

| DECT d |0640|---*****| 6| Y| Decrenent by Two

|DIV d,r|3C00|---*----]9| N Divide

| 1 DLE | 0340| -------- | 7| N Conmputer 1dle

[INC d |0580|---*****]|6|Y|Ilncrenent

[ INCT d |05C0|---*****|6]Y||lncrenent by Two

[INV d |0540]----- ***| 6| Y|l nvert

| JEQ a |1300[-------- | 2] NN Jurmp i f Equa

|JGIr a |1500[-------- | 2| NN Jump if Greater Than

|JH a |1BOO|-------- | 2] Nf Junp i f High

| JHE a |1400[-------- | 2| N| Junmp i f High or Equal

|JL a |1A00|-------- | 2] Nf Junmp i f Low

| JLE a ]1200[-------- | 2| NN Jurmp if Low or Equal

| JILT a |1100[-------- | 2| NN Jurmp if Less Than

| IMP a |1000]-------- | 2| N Junp unconditionally

|[INC a |1700|-------- | 2| NN Jurmp if No Carry

| INE a |1600[-------- | 2| NN Jurmp if Not Equa

| INO a |1900[-------- | 2| NN Jurmp if No Overfl ow

|JOC a |1800[-------- | 2| NN Jump On Carry

|JOP a |1CO00|-------- [ 2] N Junmp if Odd Parity

| LDCR s, c| 3000| --*--***| 4] Y| Load Conmmuni cati on Regi ster
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| LI r,i]0200]----- ***| 8| N Load | medi ate |
[LIM i ]0300|*------- | 8| N Load Interrupt Mask | nmedi ate |
| LREX | 03EQ| *------- | 7| Nl Load or Restart Execution [
| LWPI i | O2EQ| -------- | 8] Nl Load Wor kspace Poi nter |mredi ate [
| MOV s, d| COO0| ----- ***| 1] Y| Move |
| MOVB s, d| DOOO| --*--***| 1| Y| Move Bytes |
| MPY d,r|3800|-------- [ 91 N| Mul tiply [
| NEG d | 0500]---*****| 6| Y| Negat e |
| NOP | 1000| -------- | |N|No Operation (pseudo-operation) |
|ORI r,i|0260]----- ***| 8] Y| OR | medi at e |
| RSET | 0360| *------- | 7| N| Reset |
| RT | 0458 -------- | |NNReturn (replaces 'B *11', pseudo-op) |
| RTWP | 0380| ?2?2??2?27??7?| 7| NN Return Wor kspace Pointer (4) |
| S s, d| 6000] - --*****| 1] N| Subt r act |
| SB s,d| 7000] --******| 1| N| Subtract Bytes |
| SBO a |1DOO|-------- | 2| N Set Bit to One |
|SBZz a |1E0Q|-------- | 2| NN Set Bit to Zero [
| SETOd |0700|-------- | 6| N Set to Ones [
| SLA r,c|OAO0Q| ----****| 5/ Y| Shift Left Arithnetic (1) |
| SCC s, d| EOQQ| ----- ***| 1] Y| Set Ones Correspondi ng |
| SCCB s, d| FOOO| - ---- ***| 1] Y| Set Ones Correspondi ng Bytes |
| SRA r,c|0800|----****|5/Y Shift Right Arithnmetic (1) |
| SRC r,c|0800]|----****|5]YShift Right Grcular (1) |
| SRL r,c|0900| ----****| 5] Y| Shift R ght Logical (1) |
| STCR s, c| 3400| --*--***| 4] Y| Store Communi cati on Regi ster |
| STST r | 02CO| -------- | 8| N Store Status Register |
| STWP r | 02A0| -------- | 8] N| St ore Wor kspace Poi nter [
| SWPB d | 06CO| -------- | 6] Nl Swap Byt es [
| SZzC s, d| 4000] ----- ***| 1] Y| Set Zeros Correspondi ng |
| SZCB s, d| 5000] ----- ***| 1| Y| Set Zeros Correspondi ng Bytes |
| TB  a |1F00|----- *--12| N Test Bit [
| X s |0480|-------- | 6] N| Execute the instruction at s [
| XOP s, c|2C00| -1------ | 9] N| Ext ended Operation (5) (2) [
| XOR s, r|2800|----- ***| 3] N| Excl usi ve OR |
[-------- B U - B e |
| XXXX| | | | Hexadeci mal opcode (16-bit) |

| Unaf f ect/ af f ect ed/ reset/ set/ unknown|

|
| | |F| |Format (1-9, see later)
| Z| Result conpared to zero (Y/N) |

| Interrupt mask (Bits 12-15) [

| I I

| X | X | | Ext ended operation (Bit 6) |
| OP | P | | &dd Parity (Bit 5) |
| oV | V | | Overflow (Bit 4) |
| C | Cc | |Carry (Bit 3) |
| EQ | E | | Equal (Bit 2) |
| A> | A | | Arithnmetic greater than (Bit 1) |
| L> | L] | Logi cal greater than (Bit 0) |
R REERREEEEEEEEEEEEETEEEE SRR |
| Rn | Wor kspace regi ster (TT=00) |
| *Rn | I ndi rect workspace register (TT=01) |
| *Rn+ [ Indirect auto increment (TT=11) |
| @n | Synbolic (direct) |
| nn(Rn) |  ndexed (not RO, TT=10) |
| nn | I mediate (TT=10) |
| a | PC rel ative (PC=PC+2+2*of f set) |
| a | CRU rel ati ve (PC=CRU+of f set) |
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R EEEERREEEEEEEETEEEE R SRR EELEEEE |
| BES nn | Bl ock Endi ng with Synbol |
| BSS nn | Block Starting with Symbol |
| BYTE e(,...) | Byte (,byte...) |
| DEFW nn(,...) | Define Word (,word...) |
| EVEN | Even word boundary |
[--mmmmm - o s e o e e o e e e e e e oo oo- oo
| CRU | Conmuni cation Reg (Bits 4-13, R12) |
| PC | Program Counter (16-bit) |
| Rn | Wor kspace Register (16-bit) |
| n | ditto (if no node conflict) |
| WP | Wor kspace Pointer (16-bit) |
| ST | Status Register (16-bit) |
|- R G |
| a | Rel ative address (-128 to +127) |
| ¢ | Count (4-bit, 0 to 15) |
| d | Destination |
| e | 8-bit expression (0 to 255) |
| i | I medi ate |
| n | Regi ster nunber (0 to 15) |
| nn | 16-bit expression (0 to 65535) |
| r | Wor kspace register |
| s | Sour ce |
R A REEEEEEEEEE e |
| OOOOH to O03FH | Interrupt trap vectors |
| 0040H to O07FH | XOP instruction trap vectors |
| FFFCH to FFFFH | LOAD function trap vector |
| o R R |
| XXXBTTDDDDTTSSSS | Format 1 (Arithnetic) |
[ XXXXXXXXO0000000 | Format 2 (Junp) |
|  XXXXXXDDDDTTSSSS | Format 3 (Logical) |
|  XXXXXXCCCCTTSSSS | Format 4 (CRU) |
[ XXXXXXXXCCCCWANNY | Format 5 (Shift) |
| XXXXXXXXXXTTSSSS | Format 6 (Progran) |
[ XXX UUUUU | Format 7 (Control) |
[ XKUY | Format 8 (I nmediate, word follows) |
|  XXXXXXDDDDTTSSSS | Format 9 (MPY, DIV, XOP) |
R RREEEEEEEEEEEEEEEERTEEEE oo |
| B | Byte indicator (O=word, 1l=byte) |
| Cccc | Transfer or shift count |
| DDDD | Destinati on address |
| OO000000 | OFfset (-128 to +127 words) |
| SSSS | Sour ce address |
| TT | Address nodifiction |
| U | Unused |
| VAWV | Wor kspace regi ster nunber |
| X ..X | O code |
RS GRRREEEEEEEEEEEEETEEEE R EREEE LD |
| (1) [1f ¢c=0 bits 12-14 of RO are used |
| (2) | RL3=0l d WP, R14=0l d PC, R15=0ld ST |
| (3) | WP=('s) , PC=(s+2) |
| (4) | WP=R13, PC=R14, ST=R15 |
| (5) | WP=( 40H+4c) , PC=(42H+4c), Rl1=s |
L e TR ET PR |
| |
| |
| |
| |
| |
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