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a (A) - (E30 Eo) (PC) < (SK(SP))
0 SP) « (SP)O 1
O | TDA (DR2( DRo)  (A20] Ao) 112 122 (SP) — (SP)
O AM (A) < (A) + (M(DP)) 88 124
0 [TAD (A200 Ao) — (DR2 DRo) 106 122 -
(As) - 0 0o |AMC (A) — (A) +(M(DP)) + (CY) 88 124
O CY) - 00D
TAZ (A10 Ag) < (210 20) 11 122 0 v
(As0A2) - 0 An (A) « (A)+nOn=0015 88 124
TAX A) - (X) ni 122 AND (A) — (AJAND(M(DP)) 88 124
TASP (A20 Ao) ~ (SP20 SPo) 109 122 OR (A) — (A)OR(M(DP)) 95 124
(A3) « O
sC CY) - 1 99 124
R |LXYxOy [(X) « xOx=0015 94 122 €
Q (YY) - yOy=0015 RC (CY) -0 97 124
B LZz () -z0z=003 94 122 szC (CY)=0? 103 124
o _
O |INY )« (V)+1 93 122 CMA A) < A 90 124
0
O |DEY Y) - (V)O 1 91 122
RAR AsAoALAO 96 124
TAM (A) — (M(DP)) 107 122
(X) « XNEXOR()Dj=00 15 O |SBj (Mj(DP)) - 10j=003 98 124
Ro|xamj | (A) -~ (M(DP) 121 122 . . _ _ o 124
M (X) — (X)EXOR()0j=00 15 0 J (Mi(DP)) — 00j=003
0 O . . .
O |XAMDj |(A) — — (M(DP)) 121 122 O |SZBj (Mj(DP))=0?0j=003 102 124
. (X) < (OEXOR()Jj=00 15 .
O )« (Y)D 1 0 |SEAM  [(A) = (M(DP)) ? 100 126
0 . 0
O |XAMIj  [(A) « - (M(DP)) 121 122 U IseAn  |(A)=n?0n=0015 99 126
B (X) < (X)EXOR()0j=00 15 O
0 ) -M+1 Ba (PCL) < as0 ao 89 126
. O
TMA (M(DP)) ~ (A) o 116 122 E BLpOa |(PCH) « p 89 126
(X) « (X)EXOR()0j=00 15 I (PCL) - as0 a0
p=00] 47 3 |BLap  [PcH) — p 89 126
(PCL) — (DR20 DRol A3 Ao)
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goobooboooon

E 0000 00000 00000 E 0ooo 00000 0o0o0oo
BMa (SP) « (SP)+1 89 126 TPAA (PA) « (A) 117 128
(SK(SP)) « (PC)
. (PCH) - 2 TAW1 (A) — (W1) 110 128
0
0 (PCL) ~ asl] ao TW1A (Wl) - (A) 119 128
E‘ BMLpOa |(SP) « (SP) +1 90 126 TAW2 110 128
0 (SK(SP)) « (PC) (A) = (W2)
O PCH) «
0 EPCL)) ;’GD N TW2A | (W2) « (A) 119 128
g -
E BMLApP |[(SP) — (SP) +1 90 126 TAW3 (A) ~ (W3) 110 128
o EiéSP)) ; (PC) TW3A  |(W3) < (A) 120 128
(PCL) « (DR20 DRolI A3 Ao) TAW4 (A) — (W4) 110 128
Rl (Pg) - (SK(SP) % 126 TWAA | (wa) - (A) 120 128
0 (SP) « (SP)D 1
EI RT (PC) — (SK(SP)) 97 126 TABPS | (B) - (TPS70 TPS4) 105 130
0 (SP) - (SP) D 1 (A) ~ (TPS30 TPSo)
O
0 |RTS (PC) — (SK(SP)) 98 126 . TPSAB | (RPS70 RPS4) — (B) 117 130
(SP) « (SP) 0 1 0 (TPS70 TPS4) « (B)
0 (RPS30 RPS0) « (A)
DI (INTE) - 0 91 128 S (TPS30 TPS0) « (A)
El (INTE) < 1 92 128 B TAB1 (B) ~ (T170 T1a) 104 130
(A) ~ (T130 Tlo)
SNZ0 V1o=0: (EXF0) = 1?0 100 128
(EXFO) — 0 T1AB (R170 R14) « (B) 103 130
V1o =1:SNZ0 = NOP (T170 T14) ~ (B)
(R130 R1o) ~ (A)
B SNzI0 12=0:(NT)=“ L"? 100 128 (T130 Tlo) « (A)
0 112=1:(NT)=* H" ?
0 TR1AB (R170 R14) — (B) 118 130
o |TAV1 (A) ~ (V1) 109 128 (R130 R10) « (A)
0
g |TViA (V1) < (A) 119 128 TAB2 (B) < (T270 T24) 105 130
- (A) « (T230 T20)
TAV2 (A) < (V2) 109 128
T2AB (R2L70 R2L4) < (B) 103 130
TV2A  [(V2) < (A) 119 128 (T270 T24) — (B)
(R2Ls0 R2Lo) — (A)
TAIL A) - (1) 106 128 (T230 T20) — (A)
TI1A (1) < (A 114 128 T2R2L | (T270 T20) — (R2L70 R2Lo) 104 130
T2HAB (R2H70 R2H4) ~ (B) 104 130
(R2H30 R2Ho) « (A)
p=00 47
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5 oooo ooooo ooooo g oooo ooooo Doooo
TLCA (RLC) — (A) 116 130 TAPU3  [(A) « (PU3) 109 132
(TLC) « (A)
TPU3A | (PU3) « (A) 118 132
SNZT1 |V12=0:(T1IF)=1? 101 130
0 (TIF) - 0 TAKO (A) < (KO) 106 134
B V12 =1: SNZT1=NOP
TKOA - 114 134
E SNZT2 |V13=0:(T2F)=17? 101 130 (KO) — (&)
0 (T2F) - 0 5| TAKke (A) < (K1) 106 134
0 V13 =1: SNZT2=NOP A
SNZT3  |V20=0:(T3F) =17 101 130 OoTA kD - e 114 134
(TSF) - 0 TAK2 107 134
V20 =1: SNZT3=NOP A = (K2) 07 13
IAPO (A) - (PO) 92 132 TK2A (K2) - (A) 115 134
OPOA | (PO) < (A) 94 132 TAK3 (A) ~ (K3) 107 134
IAP1 (A) < (P1) 92 132 TK3A (K3) < (A) 115 134
OP1A  |(P1) < (A) 95 132 TAL1 (A) ~ (L1) 107 134
IAP2 @) - (P2) 93 132 N (COR O 115 134
C |TL2A L2)  (A) 115 134
OP2A (P2) — (A) 95 132 D
O |TL3A (L3) < (A) 116 134
IAP3 - 93 132 0
(A) < (P3) o |Tcia (C1) - (A) 112 134
OP3A | (P3) — (A) 95 132 Ylrca ey - @) 112 134
CLD D) - 1 90 132 TC3A (C3) < (A 112 134
RD (D(Y)) < 0O0(Y)=007 97 132 g CRCK RCOOOOOO 91 134
0 |TAMR - 108 134
) (DY) « 10 (Y)=00 7 9 132 | |q (A) < (MR)
0 g |TMRA (MR) < (A) 116 134
0 SZD (D(Y))=0?0(Y)=005 103 132 0
0 g TRGA (RG20 RGo) « (A20 Ao) 118 134
0 |RCP () -0 97 132
. NOP (PC) — (PC)+1 94 136
Scp © -1 99 132 POF Dooooooooo 96 136
TFROA (FRO) — (A) 113 132 POF2 RAMOODOOOOOOOOOODO 96 136
TER1A (FR1) — (A) 113 132 EPOF POFOOOOPOF20000 92 136
=1?
TFR2A | (FR2) — (A) 113 132 SNzP 1 (P)=1" 100 136
SNZVD | (VDF)O 10 101 136
TFR3A (FR3) « (A) 114 132 O
0 |WRST [(WDF1)= 12 120 136
TAPUO | (A) — (PUO) 108 132 O (WDF1) - 0
TPUOA | (PUO) - (A) 17 132 DWDT 0ooO0ooo0ooo00ooon 91 136
SRST 00000000 102 136
TAPU1 (A) «~ (PUL) 108 132
RUPT (UPTF) < 0 98 136
TPUIA - 117 132
v (PUD) -~ (A) 3 SUPT (UPTF) <1 102 136
TAPUZ | (A) ~ (PU2) 108 132 SVDE oooooooooo 102 136
0000000000
TPU2A (PU2) ~ (A) 118 132
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gboobooboooooooooboon

A n (Add n and accumulator)

0000 De Do 000 Ooooo | ooOcy 000000
|O|O‘O‘1|l|0|n|n|n‘n‘2|0|6|n‘1e 1 1 a Q00000 =0
0000 (A) « (A)+nOn=00 15

ooooooooo

oo0ooob0oboooAbDOO0OOOOOOOOOOOOO0O0C0ONOO

oooooooobooooboAdOOOOOOOOOOO0O0
ooCcyyooooooooooo

0000 0000000000000 0000000000000
0000000000000 0000000000000
oo
AM (Add accumulator and Memory)
0000 pe Do ooo goood goocy oooood
[o[o[o]o]o]ofs]o]1]o].[ooAls | 4 1 0 0
0000 (A) « (A)O (M(DP))

ooooooooo

gooooooooAoOoOoOoMOP)ODOOCOOOOODOODOOODO
O00oA0DO0OOOO0ODOOOODOOOECYYODOODO

oooooo
AMC (Add accumulator, Memory and Carry)
0000 pe Do ooo ooooo | ooocey ooooon
[o[ofo]ofofofs]ofs[s]. [o]o]e]. | 4 1 on .
OO0Od (A) « (A)+ (MDP)) + (CY)

(CY) - 00O

ooooooooo

oooooooooA0DOOOMOP)OOOOOOOOOOECY)DO

goboooobDoooooooooA0ODOcCcYOOOO

oooo
AND (logical AND between accumulator and memory)
0000 pe Do ooog oooogo | oogcey ooooono
[ofofo]ofo[s]z]ofofol. [o]z]e]. | 4 1 0 0
000 (A) ~ (A) AND (M(DP)) 0oooooooo

oooooooooA0OOOMOP)OOOOO0O0OOO0O0O0O0O0O0O
gboboooobooAcOOOOOoOoon
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B a (Branch to address a)

0000 pe Do

ooo

goooo ooocy oooood

8
1+a

|0‘1‘1‘ae’a5’a4|a3‘a2‘al‘ao a

2 16

1

1 O O

Ooog (PCL) ~ asd ao

ooooooooooo

oobooobooobooooobooobDboOobaeab0bOOoOoOoOOoOooDno

obob oooobooboobobobobobobooboooooo
ooo
BL p,a (Branch Long to address a in page p)
0ooo pe Do oo gooood ooocy gooogoo
[ofoft]x [ [eefoleefpaler]. [o]5[e ) | - z 0 .

|1 I 0 ‘ps‘ae|a5|a4|a3|a2|a1‘ao‘2 |2 | ala ‘16

oooooooobooo

0000 (PCH) « p
(PCL) ~ asl ao

oboooboooboooboopbOob0Ob0OabOOOOoOoOoOoOOOO

oooo p=o0047
BLA p (Branch Long to address (D)+(A) in page p)
0000 pe Do oog ooooo | ooocy oooooo
[ofofo]ofo[x]ofofofo [o]t]of | > 2 : .

Fo e o [l (277

oooooooobooo

o000 (PCH) « p
(PCL) « (DR20 DRo A3 Ao)

ooboooboooboooobopbooobOOOOODOOOOOADO

00000 0ODO (DR2DR1DRoAsA2A1A020 00 OOOCODODO
oo

oooo p=o0047
BM a (Branch and Mark to address a in page 2)
0000 pe Do ooo ooooo | ooocy oooooog
|0|l‘O‘aes|a5|a4|a3|a2|al‘ao‘z|1|a|a‘18 1 1 0 0

Oooo00 (SP) - (sP)+1
(SK(SP)) ~ (PC)
(PCH) ~ 2
(PCL) « asl ao

oooooooooobooooooboo

ooooobo200000000000000020000a00000

oooo

goboooooboooooo

2000000000000D0C000O0C0O0O0O0O00O0OO
gobooooboooz2000000000000000
gooooo oooooooobooobsoooooDo
gooooooooooooboooboobooboobooboboobo
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gbobooooobooboboboboooog

BML p,a (Branch and Mark Long to address a in page p)

0000 by Do

ooo

ooo0o ooocy oooooo

C
20+pp16

[ofo]t[x]o]e]ee]e]ee]ro

2

2 O O

|1 ‘ 0 ‘ps‘ae’as’a4|a3‘a2‘a1‘ao‘2 |2 | a‘a ‘16

oooooooooobooooooboo

Ooooo (SP) - (sP)+1
(SK(SP)) ~ (PC)
(PCH) - p
(PCL) « asl ao

oob0oo0ooO0o0obOo0ooDooO0o0p0DO0a0OODOOODOOO

oooo

ooooooo

p=00 47
0000000000000008000000000
0000000000000000000000

BMLA p (Branch and Mark Long to address (D)+(A) in page p)

0000 pe Do

ooo

goooo ooocy oooood

[o]ofofofr]2]ofo]o]o]. [o]s]0]s

2

2 O O

[£]0]es[es] 0] 0 pe[ez[er]po. [2]p [P |

oooooooooobooooooboo

0000 (SP) « (SP) +1
(SK(SP)) ~ (PC)
(PCH) — p
(PCL) « (DR20 DRo A3 Ao)

goooooOooboooooobopobOOODOODOOODOOA

000000000 (PR2DR1DRoA3A2A1A0)20 00 0O
oooooooooboooo

0000 p=0047
0000000000000008000000000
0000000000000000000000
CLD (CLear port D)
0000 pe Do ooo ooooo goocy oooood
[ofofofofofsfofofofs].[of2]2]e | 1 1 0 o
0000 (D) -1 0ooooooooo
00000000D0ODDO0ODO(@OO00O
CMA (CoMplement of Accumulator)
0000 pe Do 000 ooooo | ooocey ooooon
[ofofo]ofo[s]s]a]ofol, [o]z]c] | 4 1 : .

0000 (A) - (A)

ooooooooo

ooooobooobDACOO0ODIOO00DOO0OADOOODDO
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CRCK (Clock select: Rc oscillation Clock)

0000 by Do

ooo ooo0o ooocy oooooo

([o[x[o e[t [x[o 11 [2[s[els

1 1 O O

oooOorcOOOOOO

ooooooooooooo

000000000000 @fXxXn)ORCOOOOOOOOOOO

DEY (DEcrement register Y)

0000 pe Do

ooo ooo0o ooocy oooooo

[o]ofofofoafofr]a]r].[o]2]7].

1 1 O ()=15

0000 (Y) < (Y)O1

ooooorAMOOOOOO

o00oo0ooo0yoOoOoooOi10000O000O0O0OO0O0O00OYDODO
oo* 15" ooooooooooooooooon 157
ooooooooooooooOooooOooo

DI (Disable Interrupt)

0000 pe Do

ooo goooo ooocy oooood

[o]o[ofoe]ofo]o[1]o]o]. [o]o]4]s

1 1 O O

0000 (INTE) < 0

oooooooobooooo

OooooOoOooOoooOoOoOONTE) DOOOOLOOoOoOoooooo
gooooooo

0000 bioobOoOoooOooooOoOoobiobobooOoO0l10oo0o0
ooooooooooo

DWDT (Disable WatchDog Timer)

0000 pe Do

ooo gooood ooocy oooood

[1]ofx]o]ofs]s]r]o]o]. [2]e]c]s

1 1 O O

goooooooooooooobooooobo

oooooooo

ooooobwDTOOOOOOOOOOObOwRSTOOOOOODOO
gbobooooboooooobooooooooboono
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El (Enable Interrupt)

0000 by Do

ooo ooo0o ooocy oooooo

[oJo e[ e[ e[ o] 1. [oTs 5.

1 1 O O

0000 (INTE) < 1

ooooooooooooo

00000000000000(NTE)DOOO0O@OOO000o00O0
oooooooo

o000 eEl0C0O0O0OO0OO00O0OO0OO0O0OEBIDOOOOOO10O00
gbooooooboooooo

EPOF (Enable POF instruction)

0000 pe Do

ooo ooo0o ooocy oooooo

[ofofofr]ofa]r]ofa]r].[o]5]B].

1 1 O O

o000 pPOFOOOOPOR2ODODOO

oooooooo

OOoO0O00OEPOFOOOOOOOOOOOOPOFOOODO POF200
ooooooooo

IAPO (Input Accumulator from port P0)

0000 pe Do

ooo goooo ooocy oooood

[t]ofofz]1]o]ofofo]o]. [2]6]0]s

1 1 O O

0000 (A) < (PO)

oooooooooo

oooooooopPoOODOOODOOAOOOOODOO

IAP1 (Input Accumulator from port P1)

0ooo pe Do

ooo gooood ooocy oooood

[1]ofofz]2]o]ofofo]1].[2]6]1]s

1 1 O O

0000 (A) « (P)

oooooooooo

oooooooopPiOODOOOOOOOAOOOOODOO
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IAP2 (Input Accumulator from port P2)

0000 by Do

ooo ooo0o ooocy oooooo

([o[e[e 1[0 [e[o[1 o [2[s 2.

1 1 O O

0000 (A) < (P2)

oooooooooo

ooooooOoopP2000000000AC0O0O0O0O0OO

IAP3 (Input Accumulator from port P3)

0000 pe Do

ooo ooo0o ooocy oooooo

[1]ofofr]r]ofofo]a]r].[2]6]3].

1 1 O O

0000 (A) « (P3)

oooooooooo

oooooooopP3DO0OODOOODADOODOOOO

INY (INcrement register Y)

0000 pe Do

ooo goooo ooocy oooood

[o]ofofo]ofx]ofofs]1]. [o]1]3]s

1 1 0 Y)=0

0000 (Y) < (Y)+1

ooooorAMOOOOOO

goooobooobyOoOoOooboi10ooobooooboooooDooyYyoOo
go* o oooboooobooooboooooo or O
gobooooboooobooooDooboooDo

LA n (Load n in Accumulator)

0000 pe Do

ooo gooood ooocy oooood

[ofofofa]efs]n]n]n]n].[o]7]n]s

1 1 O oooo

0000 (A) - nOn=0015

ooooooooa

oobooobooobooooboooooOonoOoOOoOoAODOOO
gbobLA0ODOO0O0OO000O000o0oooooooon
OLA0D00D0O000DOO000DODOO00D0OLADDOOODO
gooooo
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LXY x,y (Load register X and Y with x and y)

0000 by Do

ooo ooo0o ooocy oooooo

|1|1 ‘xs‘x2|x1|xo|y3|y2|y1‘yo‘2 |3|x|y ‘16

1 1 O oooo

0000 (X) « xdOx=00 15
(Y) - yOy=0015

obobooorAMOOOOOO

oo00o0o0oO00oo000o0O0Oxboo0ooXoooooo
ooooooOooboboydoooOoOyoOoooOoOOooLxy
ooooooOo0oboOoOo0bOoOo0oOoOO0OO0b0O00LWXyYo
oo0oooOoOo0oO0O0bO0wWLXXYyOoooooooo

noo
LZ z (Load register Z with z)
0000 e Do 000 |oo00o00 | Doocy 000000
8
|0‘0‘0‘1‘0‘0|1‘0‘Zl‘20‘2|0|4+216 1 1 ; q

0000 (@) - z0z=003

ooooorAMOOOOOO

goooooooooooobooooozooooozoooooo

oo
NOP (No OPeration)
0ooo pe Do oo gooog ooocy gooogoo
[o]o]ofofo]ofofo]ofo], [o]ofols | 4 1 . .

0000 (PC) « (PC) +1

oooooooo

oooooboooboooooooooobooooboooo+100
ooboooobooooo

OPOA (Output port PO from Accumulator)

0000 pe Do

ooo gooogd ooocy oooood

[1[ofofo]z[o]ofofo]o]. [2]2]0]s

1 1 O O

0000 (PO) — (A)

oooooobooooo

ooooboooooA0O0OOO0OOoOPOOOOOOOO
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OP1A (Output port P1 from Accumulator)

0000 by Do

ooo

ooo0o

ooocy

oooooo

([o[e[o[x[o oo o] 1. [2[z[ 1.

1

1

0

0000 (P1) < (A)

oooooooooo

ooooobooooAOOOOOOOPIODOOOOOO

OP2A (Output port P2 from Accumulator)

0000 pe Do

ooo

ooo0o

ooocy

oooooo

[1]o]ofo]r]ofofo]1]o]. [2]2]2].

1

1

0

0000 (P2) « (A)

oooooooooo

ooo0ooboOoobDACOODOOOOP20000000

OP3A (Output port P3 from Accumulator)

0000 pe Do

ooo

goooo

goocy

oooood

[t]ofofo]1[o]ofof2]1]. [2]2]3]s

1

1

O

0000 (P3) « (A)

oooooooooo

oooooboOoobDACOODOOOOP3DOOOOOO

OR (logical OR between accumulator and memory)

0ooo pe Do

ooo

gooood

ooocy

oooood

[o]ofofo]ofx]s]ofo]1].[o]2]9]s

1

O

0000 (A) — (A) OR (M(DP))

ooooooooo

oooooooooA0OOOMOP)OOOOO0O0OOO0O0O0O0O0O0O

gboboooobooAcOOOOOoOoon
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POF (Power OFf)

0000 by Do

ooo ooo0o ooocy oooooo

[oJo[e[o[aTo[e]o[1]ol. [o]s 2l

1 1 O O

oo0oooooooooooo

oooooooo

OOo0OO0O0OEpPOFOO0OO0OOOOPOFOOOOOOOOOOOOOO
oooooooooboooo

oboo0O0d OooOooooooooboepOFOOOOCOOODOOOODOOO
gooooNoPOOOODOOODOOO

POF2 (Power OFf 2)

0000 pe Do

ooo ooo0o ooocy oooooo

[o]o]ofofo]ofr[o]o]o]. [o]o]8].

1 1 O O

o000 RrRAMODOOOODODOOODOOO

oooooooo

OoO0OO0O0OEPOFOOODOOOOPORZODOOOOOOOODOOOO
RAMOOO0O000000000000

o000 ODO0oO0OOOoOOoO0oOOoOoEepOFODOOOODOOOOOOOOO
gooooNoPOOOODOOODOO

RAR (Rotate Accumulator Right)

0000 pe Do

ooo goooo ooocy oooood

[o]ofofo]ofs]s]r]o]1]. [o]2]o]s

1 1 0/1 O

oooo

ooooooooo

goooooooooo(Ecy)yDboooooooAQODOODOD210O0
gooooobooooo

RB j (Reset Bit)

0000 pe Do 000 OoOO0O0 | ooocy oooooo
] C
lofofofefofofa]afilil.[of+]S) | & : ; ;
0000 (M{(DP)) — 00j=003 000000000000
O00O0OMDP)ODj000(00000000000000j000
000000)0000000@©OOo000
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RC (Reset Carry flag)
0000 pe Do ooo ooooo | boocey oooooo
[oofofofofofofs[s]o].[ofof6] | 4 1 0 o

0000 (CY) < 0

ooooooooo

00000000000 (CY)D000 (00000

RCP (Reset Port C)

0ooo pe Do

ooo ooooo | ooocy oDoooo
[t]of1]ofofoz[1]o]of, [2]8]cls | 1 1 o o
0000 (C) -0 00D0O000O00000O
00000000 cOoOoOoo@©oonn
RD (Reset port D specified by register Y)
0000 pe Do ooo ooooo | ooocy oDoooo
[ofofofofofzof1]ofof, [of1]4]. | 1 1 0 0
ODo0og(DEY)) -0 0D0O00DO00o0O0O
(v)y=o007 00000000D0D000YDOOOO0O0000000000
0oooo
gooo (v)=o007
00o00YODODODODOODODOODOODOOODOO0OO0DODO
ooooo
RT (ReTurn from subroutine)
0000 pe Do ooo ooooo | OOodcy oDooooo
[ofofofz]ofofof1]ofof, [of4]4]s | 1 2 0 0
0000 (PC) ~ (SK(SP)) oooooDoOooOoon

(SP) « (SP)O 1

goooo

oo0oooboooooboboOoO0oboooOobooOoO0obooOoO0OO0booOoo000
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RTI (ReTurn from Interrupt)

0ooo pe Do

ooo

gooood ooocy oooood

[o]ofofz]ofofofr[r]o]. [o]4]e]s

1

1 O O

0000 (PC)  (SK(SP))
(SP) « (SP)O 1

oooooooooono

oobooooooooooooooooooooooooboooooon

ooboboOooo0oobozOoXxoymoooooooceymo
000000000 LALXYDOOOOOONOPDODODOO
gboooooAdDOOOOBOOOOODOOOODOOOOO
ooooooo

RTS (ReTurn from subroutine and Skip)

0ooo pe Do

ooo

goood ooocy ooooood

[ofofofz]ofofofr]o]1].[o]4]5]s

1

2 O goooooo

0000 (PC) — (SK(SP))
(SP) « (SP)O 1

oooooooobooono

oobooobooobooooooooboOooboobooOooOooooo

ooooooooboobooOooooooooo

RUPT (Reset UPT flag)

0000 pe Do

ooo

gooogd ooocy oooood

[o]ofofz]ofx]z]ofo]of.[o]5]8]s

1

1 O O

0000 (UPTF) <0

oooooooo

ocooooooooooOoOoOOOOuUPTFOOOO@OOOOO

0000 O0OO0OOO0OOOO0OOTABPpOOOOODOODOOODOROMOD
0000000200000000D00000O00O0O0
SB ] (Set Bit)
0000 pe Do ooo ooooo | OOodcy oDooooo
T [
lofofofafolafafafifif[o]s]5]. | 1 ' . .
0o0D0O (MjDP) ~ 10j=003 ooooDO0ooOoooo
000O0O0OMDP)OOj000(0D0000000000000j000
0O0O0000)00D00000@O0000
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SC (Set Carry flag)

0000 pe Do

ooo

gooood

ooocy

oooood

[o]ofofo]ofofofs[s]1].[o]o]7]s

1

1

O

0000 (CY) < 1

ooooooooo

00000000000 (CY)D000@Oooo

SCP (Set Port C)

0000 pe Do oog ooooo | ooocey oooooo
[t[o]t]ofofofs]a]of1]. [2]e]p]. | 4 1 : .
0000 (@) -1 00o0o00o0o0ooo
0000000ocOooOoo@ooon
SD (Set port D specified by register Y)
0000 pe Do oog ooooo | ooocy oooooo
[ofofo]ofofx]ofs]ofs]. [o]t]s]s | 4 1 : .

0000 (D)) < 1
(Y)=007

oooooooooo

oobooobooopoooboOoyobOoooboooobooboooooo

(nWoooo
oooog (Y)=o007
gooOoyoOoooOoOoOoOooOoOooooOoboOooooo
ooooo
SEA n (Skip Equal, Accumulator with immediate data n)
0000 by Do ooo goood goocy oooood
|OIHO\H1|H0|H0\HZW|ﬂ5Le 2 2 . (A)=n
n=0015

[ofofofr]r]a]n[n]n]n].[o]7]n].

ooooooooo

0000 (A)=n?0n=00 15

oo0oobo0oboooAbDOO0ODOOOOOOOOOOOO0O0O0ONnOO
ooooooOoobooooooOo0oooOoOoboOoOo0non

goooooobooooobooooon
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SEAM (Skip Equal, Accumulator with Memory)

0000 by Do

ooo ooo0o ooocy oooooo

[oJo[e[o[x[o e[ 1 o [o]z el

1 (A) = (M(DP))

oooo (A)=(M(@DP))?

ooooooooo

oooO0ooOoooAdDOOOMPP)OOOOOOOOOODOOOO

ooooooOoobooOoooOoOo0oooOoOobooOoOo0non
oooooo

SNZO0 (Skip if Non Zero condition of external interrupt O

request flag)

0000 pe Do

ooo ooo0o ooocy oooooo

[o]ofofofr]2]r[o]o]o]. [o]s]8].

1 1 V1o=0: (EXFO) =1

0000 Vio=0: (EXFO) =12
(EXFO) < 0
V1o =1: SNZO = NOP

ooooooooooooo

oo0ooO0o0oooo0oooooviooooovigoooo® o O
O0o0O0oO0o0O00O0O0O00OO0O0(EXFO)O 1» 000
O000O0EXFOOOOO@OOOOOOOOOOODOOO
O0O0O0O0EXFOO" 0" OOOOOOOCOOOOGODOOO
oooo
OO0oO0ooOoooooviooooovigoooo® 17 O
oo0ooooOoooNoPOOOOOOOOOOO

SNZIO0 (Skip if Non Zero condition of external Interrupt 0 input pin)
0000 pe Do ooo goood gogcy opooooo
[ofofo]ofs[s]z]of1]ol. [o]s]Af. | 4 1 . L N

0000 12=0:(INT)=" L"?
112=1:(INT)=" H" ?

oooooooobooooo

gooooOoQopoOoQooOobooOonouooo21zooog* 0" OO
gooOINTODOOODDO® 1" ODOoO0O0DbOOOo0DbOoO
gooono v ooooooooooboooobooooon
Oo00oooooooonooooz)oooot 17 00
OOOINTOOOOOOO* W 000000000000
ooooo v ooooooooooooooooooOo

SNZP (Skip if Non Zero condition of Power down flag)

0000 pe Do

ooo gooood ooocy oooood

[o]ofofo]ofo]ofo[s]1].[o]0]3]s

1 P)=1

oooo (P)=17

oooooooo

ogooooooooooooo@eoooo 1" 0000000 o0o
goboooooo oo ooooboooobooooooo
gobooooboooobooboopPOOObOOODO
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SNZT1 (Skip if Non Zero condition of Timer 1 interrupt request flag)

0000 by Do

ooo ooo0o ooocy oooooo

[[o[x[o e[ oo e]o. [2[s ol

1 1 O Vi2=0:(T1F) =1

oooo V1e=0:(TiF) =17
(T1F) - O
V12 =1:SNZT1 = NOP

oooooooooooo

0000000o00oO0oboO0oooviooooz2vioooo® 0" O
0000000100 0000000(T1IFO 17 000
ocooobomiFOOOO0O@OOOOOCOOOGOOOOO
oooooTiFO* 0" ODOOOCOOOCOOOCDOOOO
ooo
O00o00o0oO0ooooviooooz2vizoooo® 17 O
oo0ooooOoOooNoPOOOOOOOODOOO

SNZT2 (Skip if Non Zero condition of Timer 2 interrupt request flag)

0000 pe Do

ooo ooo0o ooocy oooooo

[1]o]z]ofofofofofo]1].[2]8]1].

1 1 O V1s=0:(T2F) =1

oooo V1s=0:(T2F) =17
(T2F) < 0
V13 =1:SNZT2 = NOP

oooooooobooo

0000o00oo0o00oboob000obvioooos3(vis) oooo* 0" O
O00000002000000000(T2R)O 17 000
00oO0oT2FrO0O00@OOOO0O0COO0OO0GOODCOOO
oooooT2rFrO* 0" OOOOOOOCOOOCDOOODO
ooo
O000000o00o0o0vioooosvis)oooo® 17 O
oo0ooooOoooNoPOOOOOOOOOOO

SNZT3 (Skip if Non Zero condition of Timer 3 interrupt request flag)

0000 pe Do

ooo goooo ooocy oooood

[t]o[1]o]ofofofo[z]o]. [2]e]2]s

1 1 O V20=0:(T3F) =1

0oonO V20=0:(T3F) =17
(T3F) - O
V20=1:SNZT3 = NOP

oooooooooboooo

OooooOoooooooooovz2ooOOo(v2)0OOO" 0" O
goooooo3pooooooooo(@3FRb 1» 000
ooooOoT3FOOOO@OQOOOOOODOOODODODOO
Oob0O0OO0OT3FO* 0" O0O000O00000000000
ooo
gooooooooov2googov2yoooot 17 o
gobooooboogoNoPOOOODOOODDOO

SNzVD (Skip if Non Zero condition of Voltage drop detection circuit flag)

0000 pe Do

ooo gooood ooocy oooood

[1]o]r]o]ofo]s]o[z]o]. [2]8]Als

1 1 |

(VDF)O 1

0000 (VDF)O 10

oooooooo

ooooooboooobooooboovbrOO® 1" ODOoOOooOooo
gooOooobooooOvbrO* or OOoOoOoOooOoooo
gooooooooo
gobOoooooovbrOOOOOOOOOOO
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SRST (System ReSet)

0000 pe Do ooo goood goocy oooood
[o[ofofofofofofofofa].[ofof1]s | 4 1 . .
ooooooooooog oooooooo
goooooOoobooooboooooooo
SUPT (Set UPT flag)
0000 pe Do ooo goood goocy oooood
[ofofo]s]os[a]ofofr].[os]o) | 1 1 . o

0000 (UPTF) 1

oooooooo

ooooooooooooOoOoOoOoOOuUPTFOOOO@ODODOO

ooo0 OoooooOoO(ABPpOO)DCOOOODOOROMODODO
gobooooz200000000DO0OOOOO0OO

SVDE (Set Voltage Detector Enable flag)

0000 pe Do

ooo goooo ooocy oooood

[t]ofx]o]ofx]ofof2]1]. [2]e]3]s

1 1 O O

oooooooooooobobooooobooooooo

oooooooao

gooooOooooOooOo(@ooooooorRAMOOOOOOOOn)
gobooooboooooboooooooo

SZB j (Skip if Zero, Bit)

U000 b Do ogo goooo googcy gooooo
ofole[ol o[ o[ li). [o[zie [ + | 1+ | o 0P =0
J:

0000 (Mj(DP)=0?0j=003

oooooooooood

0O00O0OMDP)OD|000(0000000000O0000 000
0000O00)0000* 0 0000000000000
00000 1" 0000000000000000000
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SZC (Skip if Zero, Carry flag )

0000 by Do

ooo

ooo0o ooocy oooooo

[ofofofofrfofr]a]r]a].[o]2]F]

16

1

(CY)=0

oooo (Cy)=07?

ooooooooo

oooOooOooOoooo(ey)oooos o 0oooooooon

oooooor 1» 0oo0o0ooO00o0o0000o0o00
ooooooooooocyoOooobooOOoOoo

SZD (Skip if Zero, port D specified by register Y)

0000 pe Do

ooo

ooo0o ooocy oooooo

[o]oofo]r]ofofr]ofo]. [o]2]4]

16

2

2 O G =0

[o]ofofo]1[o]s]ofz]1].[o]2]e]s

oooooooooo

oooo (dy)=07?
(Y)=005

ooooobooobpooooOyooOooOoDOOoOoOoDOOoOOooDOoDO

oooo

“0 0oooo0oboooooooooood 1
oooooooobooooooo

oooo

(Y)=005
0000YOOOODOOOOOOOO0OOO0000000
ooooo

T1AB (Transfer data to timer 1 and register R1 from Accumulator and register B)

0000 pe Do

ooo

ooo0o ooocy oooooo

[1]o]ofofr]2]ofo]o]o]. [2]s]0].

1

1 O O

0000 (T170 T14) < (B)
(R170 R14)  (B)
(T130 T10) « (A)
(R130 R10) « (A)

oooooooobooo

Oo0OCOOoOoCoOoOBOOOOOOO10004000(T170 T18)0O

0001000000000R10004000 (R170 R14)
0DOO000AOO0O0O0O0O0O010004000 (T130 T1o)
ooo0oi1000000000R1IO0004000 (R130
Rlo)ODOOOOOO

T2AB (Transfer data to timer 2 and register R2L from Accumulator and register B)

0000 pe Do

ooo

goooo ooocy oooood

[t]ofofo]1[s]ofofo]1]. [2]s]1]s

1

1 O O

0000 (T270 T24) < (B)
(R2L70 R2L4) « (B)
(T230 T20) « (A)
(R2L30 R2Lo) — (A)

ooooooooooobo

Oo0oooOoOooOoBOOOOOOO20004000 (T270 T24)0

0002000000000R2LO0004000 (R2L70

R2L4)000000AO00O00O00O020004000 (T23
O0T20)00002000000000R2LO004000
(R2Ls0 R2L0)DO0OOOOO
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T2HAB (Transfer data to register R2H from Accumulator and register B)

0000 by Do

ooo ooo0o ooocy oooooo

[1]ofr]ofofr]ofr]ofof.[2]o]4]s

1 1

0

0000 (R2H70 R2H4) « (B)
(R2H30 R2Ho) « (A)

oooooooooooo

oo0oooboOooosbOO0O0OO0O0OO002000000000R2H00
04000 ((R2H7O0R2H4)00000O0AODOOOOOO2
000000000R2HO0O04000 (R2H3O R2Ho)O

oooooo
T2R2L (Transfer data to timer 2 from register R2L)
0000 pe Do ooo goood goocy oooood
[t[o[2]o]osfofa]of1].[2[o]5) | 1 1 0 0

0000 (T270 T20) — (R2L70 R2Lo)

oooooooooooo

ooboo0oboO00z2000000000R2LO000000020000

oono
TAB (Transfer data to Accumulator from register B)
0000 pe Do ooo ooooo | Doocy oooooo
[ofofofofofs[s[s]s]o].[ofs]Efs | 4 1 0 0

0000 (A) < (B)

goooooboocoobooo

gooooooooBOOOOOOOOAODOOOOOO

TAB1 (Transfer data to Accumulator and register B from

timer 1)

0ooo pe Do

ooo gooood ooocy oooood

[1]ofofz]2[x]ofofo]o. [2]7]0]s

1 1 g

0000 (B) « (T170 Tia)
(A) « (T130 Tio)

oooooooooooo

oooooO00O010004000(T7O0TI0O0O00O0OOOBOO
00010004000 (M1s0T1o) 0 OOO0O0O0O00OADO
gooooo
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TAB2 (Transfer data to Accumulator and register B from

timer 2)

0000 by Do

ooo ooo0o ooocy oooooo

([o[e [t [x [ oo o] 1 [2[7 e

1 1

0

0000 (B) « (T270 T24)

ooooooooobooo

(A) < (T230 T20)

0000000020004000((T270T249)00000000BODO
00020004000(T230T20)00000000AO

oooooo
TABE (Transfer data to Accumulator and register B from register E)
0000 pe Do ooo goood goocy oooood
[o[ofo]o]s]ofs]ola]of.[o2]Aks | 4 1 0 0

0000 (B) — (E70 Ea)

oooooooooobooo

(A) « (E30 Eo)

OO0COCOCOCOCOCOEDDO4000((FEODR)DOOOOOOOBOO
O0O0D0OEDOD4000((EOE)OODOOOOODOAD
oooooo

TABP p (Transfer data to Accumulator and register B fro

m Program memory in page p)

0000 pe Do

ooo goooo ooocy oooood

8
P

0 p

2

o]0 ][0 es]oe[oo]pe[one

16

1 3 O O

0000 (SP) — (SP) +1

ooooooooo

(SK(SP)) ~ (PC)

(PCH) —« p

(PCL) ~ (DR20 DRoJ A3 Ao)
(B) — (ROM(PC))70 4

(A) « (ROM(PC))30 0
(UPTF)=10000

(DR10 DRo) « (ROM(PC))ol 8
(DR2) - 0

(PC) ~ (SK(SP))

(SP) - (SP) O 1

OD00OO0p OOOOODOOO DOOOOO AODOOODOOOOO
(DR2DR1DRoA3sA2A1A0)2 0 00 ROMO OO O0O00O00O0
070400000B0000030000000A00OO
00000D0000000000UPTFOOOO" 1”7 00
ODODROMOOOOOODDOBOOODONODOOO 200
0 (DR1ODRo) 000000000 DOODOOODOO (DR2)
00 00000000000000000000000
0000 (SK) 010000000

oooo0 p=0047
TABPpOOOOOODOOODOOOOO(SK)O100000

gooooooooooooooooooooooooon

TABPS (Transfer data to Accumulator and register B from Pre-Scaler)

0ooo pe Do

ooo gooood ooocy oooood

[1]ofofz]e[x]ofr]o]1].[2]7]5]s

1 1 O O

0000 (B) — (TPS70 TPS4)

oooooooooooao

(A) — (TPS30 TPSo)

ooboooooobooooo400b0000O0O0O0O0O0BOOOOO
gbobOoooboo4000000D000O0O0ACOOODO
oono
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TAD (Transfer data to Accumulator from register D)

0000 pe Do ooo oooogo | OOodcy oDooooo
[ofofofsfofzfofofof1], [o]5[1], 1 1 0 0
000D (A20 Ao) « (DR20 DRo) 0ooo0OD0OO00O00ooooo
(A3) - 0 0D0000000DO0DOODO0O0ADOD3000 (A20 Ao)O
000000000 0ADODODOOD (A0 0" 000
ooo

TAIL (Transfer data to Accumulator from register 11)

0000 pe Do ooo ooo0o ooocy oooooo
[1]ofofr]ofrfofolafr].[2]5]3]s | 1 1 . .
o000 (A) < (1) oo0ooooooooooo

ooooobo0oobOoooooonooooooooA0DObOOoOoon

TAKO (Transfer data to Accumulator from register K0)

0000 pe Do ooo ooooo ooocy oooooo
[t]oofs]ofs]ofs[s]of.[2]s]6]s | . 1 . .
0000 (A) < (KO) ocooooooooo

ooboooooo0ooboooobbooooobooOokoOOOOOOOO
AOOOO0O0OOO

TAK1 (Transfer data to Accumulator from register K1)

0000 De Do ooo ooooo ooocy oooooo
[t]ofofr]ofs]s]ofo]1].[2]5]9]s | 1 . :
0000 (A) « (K1) oooooooooo

oobooobooobooooooooooobokKioooooooo
AODO0OO0OO0O0OO0
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TAK2 (Transfer data to Accumulator from register K2)

0000 by Do

ooo ooo0o ooocy oooooo

[[o e[t e[ x[o[1]o) [2[s A

1 1 O O

0000 (A) < (K2)

oooooooooo

oo0boobOooo0o0oooo0booOoobOoOoOoK200000000

AOOOOOOO
TAK3 (Transfer data to Accumulator from register K3)
0000 pe Do ooo goood goocy oooood
[t[oo]s]o]s[s]ola]s].[2[5]B) | 4 1 0 0

0000 (A) « (K3)

oooooooooo

ooooobooobOoOooooOoooboOooDooK3oooobooooon

AOOOOOOO
TAL1 (Transfer data to Accumulator from register L1)
0000 pe Do ooo ooooo | Doocy oooooo
[1[ofofs[ofofs]ofs]o].[2[4]a)s | 4 1 0 0

0000 (A) < (L)

oooooLecpooon

gooooLecbooooobonoboooooooA0DOOoOoDO

TAM j (Transfer data to Accumulator from Memory)

0000 pe Do

ooo gooood ooocy oooood

([o[= 2o o[ i 1] }. [2[<]il.

1 1 O O

0000 (A) — (MDP))
(X) « (X)EXOR()0j=00 15

ooooorRAMOOODOOOOODOO

oooooMOP)DOO0O0O0O000AOOOOOOOOOO0O0XOO
goobooooooooobooojoooooooooo
gooooooboooooxooooooo
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TAMR (Transfer data to Accumulator from register MR)

0000 by Do

ooo ooo0o ooocy oooooo

[[o e[ e[ oo 1oL [2[s 2.

1 1

0

0000 (A) < (MR)

ooooooooobooooo

oo0oooobooooboooOooMROOOOOOOOAOOOOO

oo
TAPUO (Transfer data to Accumulator from register PUOQ)
0000 pe Do ooo goood goocy oooood
[t[ofo]s]o]sfofa]a]s].[2[5]7]e | 1 1 0 0

0000 (A) < (PUO)

oooooooooo

oob0ooooOOooooooooobopPUuOODOOODDODOOADDOOO

oono
TAPUL1 (Transfer data to Accumulator from register PU1)
0000 pe Do ooo ooooo | Doocy oooooo
[2[ofofsfofs[s]s]s]o].[2[5][E]s | 4 1 0 o

0000 (A) « (PUL)

oooooooooo

ooooooooOoOobooobobopPUlOODOOODOADOOO

ooo
TAPU2 (Transfer data to Accumulator from register PU2)
0000 pe Do ooo ooooo | Doocey oooooo
[2[ofofsfofsfefa]a]a].[2[5][F|e | 4 1 o o

0000 (A) < (PU2)

oooooooooo

ooboooboooboooooboobopPu200O00O0OO0OO0ADOOO
oono
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TAPU3 (Transfer data to Accumulator from register PU3)

0000 by Do

ooo ooo0o ooocy oooooo

([oe[e[e [ [ [ o] ) 2[5 o

1 1

0

0000 (A) < (PU3)

oooooooooo

oo0oobOoooOo0obooboOoO0bopPUOOOOOOOOADOOO

oono
TASP (Transfer data to Accumulator from Stack Pointer)
0000 pe Do ooo goood goocy oooood
[o[ofo]s]o]z]ofolofof,[os]of | 4 1 0 0

0000 (A20 Ao) — (SP20 SPo)

oooooooboooobooo

(As) < 0 0000000000000 (SP)O0000OO00DADDDO3000
(A20 A0 0000000000 ADODDODD (A3)O
“0oooood
TAV1 (Transfer data to Accumulator from register V1)
0000 pe Do ooo ooooo | Doocy oooooo
[ofofo[s[ofs[ofs]ofo].[o]5[4] | 4 1 0 o

0000 (A) < (V1)

oooooobooooooo

oooooooooobooooovaiobooooooA0ODOOO

oo
TAV2 (Transfer data to Accumulator from register VV2)
0000 pe Do ooo ooooo | Doocey oooooo
[ofofo[s[ofs[ofs]ofs].[o]5]5] | 4 1 0 0

0000 (A) < (V2)

ooooooooooooo

oobooobooobooobooovz00obooooooAcOODO
oo
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TAW1 (Transfer data to Accumulator from register W1)

0000 by Do

ooo

ooo0o

ooocy

oooooo

[1]ofofr]ofofr]ofr]a].[2]4]B]s

1

1

0

0000 (A) < (W1)

ooooooooobooo

oo0oooOoooooboooOowiooooooooAODOOOOOO

TAW2 (Transfer data to Accumulator from register W2)

0000 pe Do

ooo

ooo0o

ooocy

oooooo

[1]ofofr]ofofr[r]o]o]. [2]4]c].

1

1

0

0000 (A) < (W2)

oooooooooooo

ooboooboOoobDooooow2000O0oDOOoOoOoADOOODDO

TAWS (Transfer data to Accumulator from register W3)

0000 pe Do

ooo

goooo

goocy

oooood

[t]ofofz]ofo]s]s]o]1]. [2]4]o]s

1

1

O

0000 (A) < (W3)

oooooooooobo

gooooooooobooowsgoooooooA0ODOOOn

TAW4 (Transfer data to Accumulator from register W4)

0ooo pe Do

ooo

gooood

ooocy

oooood

[t]ofofz]ofo]s]r[s]o]. [2]4]E]s

1

1

O

0000 (A) « (W4)

oooooooooood

ooooooboooobooow400n0O0oOooooA0DODOOOOn
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TAX (Transfer data to Accumulator from register X)

0000 by Do

ooo ooo0o ooocy oooooo

[oJo e[t e[ e]o[x]o. [o]s 2.

1 1 O O

0000 (A) < (X)

oooooooobooooo

Oo0oooooOoXxooooooooAoOOoOoooo

TAY (Transfer data to Accumulator from register Y)

0000 pe Do

ooo ooo0o ooocy oooooo

[ofofofofoafr[r]a]r].[o]t]F].

1 1 O O

0000 (A) < (Y)

oooooooboooobooo

oooooooobOyOoOoOooooOooDAQOODOOOO

TAZ (Transfer data to Accumulator from register Z)

0000 pe Do

ooo goooo ooocy oooood

[o]ofofz]ofx]ofof2]1]. [o]5]3]s

1 1 O O

0000 (A0 Ao) — (Z10Zo0)
(A3 A2) - O

goooooboooobooo

gOo0O0OOoQOOoOOzooOUOOOOOOADOOD2000 (AMMOA0) DO
OO00O0OO0OO0O0OO0ObOADDDO2000 AOA2)O0" 0" OO

oooo
TBA (Transfer data to register B from Accumulator)
0000 pe Do ooo ooooo | Doocey oooooo
[ofofofofofo[s[s[s]o].[ofofEfs | 4 1 0 0

0000 (B) « (A)

oooooooooooooa

ooboooooobACOO0ODOOOOOBOOODOOOO
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TC1A (Transfer data to register C1 from Accumulator)

0000 by Do

ooo

ooo0o

ooocy

oooooo

[[o[x[o[x[o[1[o[e]o. [2[A el

1

1

0

0000 (CL) « (A)

cooooLebooonOo

oo0oobooooAbOOOOLCDOOOOOOCIOOO0OO0O00O0

TC2A (Transfer data to register C2 from Accumulator)

0000 pe Do

ooo

ooo0o

ooocy

oooooo

[1]o]2fofr]ofr]ofo]1].[2]A]s].

1

1

0

0000 (C2) « (A)

cooooLebooonOo

gooooooobADOOOLCDOOOOOOC200000000O

TC3A (Transfer data to register C3 from Accumulator)

0000 pe Do

ooo

goooo

goocy

oooood

[t]ofofo]1[ofo[1[2]o]. [2]2]6]s

1

1

O

0000 (C3) « (A)

oooooLecobooon

gooooooobADOOOLCDOOOOOOCIODOOooOOoOon

TDA (Transfer data to register D from Accumulator)

0ooo pe Do

ooo

gooood

ooocy

oooood

[o]ofofo]z[o]s]ofo]1].[o]2]9]s

1

1

O

0000 (DR20 DRo)  (A20 Ao)

ooooobooooooooo

OO0O0OOO00O00AOO0O3000RO0A)OO0O0O0DO0COCODODO

gooooo
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TEAB (Transfer data to register E from Accumulator and register B)

0000 De Do 000 Ooooo | ooOcy 000000
[ofojofofofs[sfofs]o], [of1]Al, 1 1 0 0
0000 (Ev0 E4) « (B) 0ooo0OD0OO00O00ooooo
(EsU Eo) — (A) 000000000BO0OOODOOO0EDDD4000 (E70 E4)0 0
O000AOOOODOOOO0ENDD 4000 (Es0 Eo)O
0oo0ooo

TFROA (Transfer data to register FRO from Accumulator)

0000 pe Do ooo ooo0o ooocy oooooo
[1]ofofo]r]ofr]ofofol.[2]2]8]s | 1 1 . .
0000 (FRO) — (A) oooooooooo
000000000ACDOOO0DODOOODODOOOOOOO0OFRROODO
ooooo

TFR1A (Transfer data to register FR1 from Accumulator)

0000 pe Do ooo ooooo ooocy oooood
[t]ofofo]zfo]s]ofo]1].[2]2]9]s | . 1 : .
o000 (FRY) - (A oooooooooo
ooo0oooOoobDADOOOOOOOOOODOOOOOOFRRIOO
oooood

TFR2A (Transfer data to register FR2 from Accumulator)

0000 pe Do ooo ooooo ooocy oooood
[t]ofofo]zfo]s]ofr]of.[2]2]Als | . 1 . .
o000 (FR2) - (A) cooooooooo
ooboooboooboAODOOOOOOoOOOO0ObOOO0OO0O0O0FrRR2O00
goood
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TFR3A (Transfer data to register FR3 from Accumulator)

0000 by Do

ooo ooo0o ooocy oooooo

([o[e[o[x[o 1[0 1] 1) [2[z[els

1 1

0

0000 (FR3) « (A)

oooooooooo

oo0oooooooAOOOOOO0OOCOOOO0OCOOOOOOFRR3OO

goood
TI1A (Transfer data to register 11 from Accumulator)
0000 pe Do ooo goood goocy oooood
[t[ofoofosfofa]a]r].[2[2]7]e | 1 1 0 0

0000 (1) « (A)

ooooooooooooo

oooooooo0oAdOODOOODOOOOOOO0OONODOOOODOO

TKOA (Transfer data to register KO from Accumulator)

0000 pe Do

ooo goooo ooocy oooood

[t]ofofo]ofs]s]ofs]1].[2]2]B]s

1 1 O

0000 (KO) — (A)

oooooooooo

ooooobooobDACOO0ODDODOODODOOODOOOODOOODODOO
Koooooooo

TK1A (Transfer data to register K1 from Accumulator)

0000 pe Do

ooo gooood ooocy oooood

[1]ofofo]ofs]ofr]o]of. [2]1]4]s

1 1 g

0000 (K1) < (A)

oooooooooo

ooboooooobACOO0OOOOO0OOOOOOOOOOOOOOO
Kiooooooo
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TK2A (Transfer data to register K2 from Accumulator)

0000 by Do

ooo

ooo0o

ooocy

oooooo

[ [o e[ e[t e[ o] 1. 235

1

1

0

0000 (K2) < (A)

oooooooooo

oooooOoOoooACOOO0OOOOOOOOOCOOOOOO0O0O

Keooooooao

TK3A (Transfer data to register K3 from Accumulator)

0000 pe Do

ooo

ooo0o

ooocy

oooooo

[1]ofofofr]ofr[r]o]o]. [2]2]c].

1

1

0

0000 (K3) « (A)

oooooooobooono

ooooobooobDACOO0ODDODOODODOOODOOOODOOODODOO

K3ooooooao

TL1A (Transfer data to register L1 from Accumulator)

0000 pe Do

ooo

goooo

goocy

oooood

[t]ofofo]ofo]s]ofz]o]. [2]o]Al

1

1

O

0000 (L1) < (A)

oooooLecpooon

goooobooobACOODOLCDODOOODLIODOOODO

TL2A (Transfer data to register L2 from Accumulator)

0ooo pe Do

ooo

gooood

ooocy

oooood

[1]ofofo]ofo]s]ofs]1].[2]o]B]s

1

1

O

0000 (L2) « (A

oooooLebooono

ooboooooobACOOOLCDOOOOOOLLRRODOOODOO
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TL3A (Transfer data to register L3 from Accumulator)

0000 De Do ooo ooo0o ooocy oooooo
[1]ofofoofofr]r]ofof.2]ofcls | 1 1 : :
0000 (L3) « (A) oooooLcbooono

oo0ooo0oboooAbDOOOLCDOOOOOOLIOOO000O0

TLCA (Transfer data to register LC and register RLC from Accumulator)

0000 De Do 000 Ooooo | ooOcy 000000
[t[ofojofofofs]s]of1], [2]0[p], 1 1 0 0

0000 (LC) < (A) 000000000000
(RLC) — (A) O00000000ADDO0ODOCOOLCOOO0OLCO00O0000

ooRrLCOOOOOOO

TMA j (Transfer data to Memory from Accumulator)

0000 De Do 000 ooooOo | ooocy 0ooooO
[fofefoafafifififil.[2][B]i)s | 1 1 0 0

0000 (MDP)) < (A) O0O0OO0ORAMOOOOOOOOOO
(X) = XEXOR()Uj=00 15 O00000000AODOOOMDP)DO0O00000000XOD

goooooooooooboooojoooooooooo
goooooboooooxooooooo

TMRA (Transfer data to register MR from Accumulator)

0000 pe Do ooo ooooo ooocy oooood
[t]ofofoofs]ofr[r]of.[2]2]6]s | . 1 : .
o000 (MR) « (A coooooooooooo
oobooobooobAOOOOOOOOOOO0ODbDOOOMRODOOOO
oo
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TPAA (Transfer data to register PA from Accumulator)

0000 by Do

ooo ooo0o ooocy oooooo

[[o[x[o[x[o[x[o[1]o. [2[A A

1 1

0

0000 (PA0) < (Ao)

oooooooooooo

O000000000A0D0O00O0O0O0M)ODOOO0OO0OO0O00O0O0
OrPAOOOOOOO

TPSAB (Transfer data to Pre-Scaler and register RPS fr

om Accumulator and register B)

0000 pe Do

ooo ooo0o ooocy oooooo

[1]ofofofr]2]ofr]o]1].[2]s]5].

1 1 O O

0000 (RPS70 RPS4) « (B)

oooooooooooo

(TPS70 TPS4) « (B)
(RPS30 RPS0) « (A)
(TPS30 TPS0) « (A)

o0o0oo0oo0oBOO0OOOOOOOOODOOODOOOOO
ooooooorpsOODb04000000000000A
ooooooOoobooOooooOo0oobooOoOobooOoOo0non
ORPSOO0O040000000000

TPUOA (Transfer data to register PUO from Accumulator

)

0000 pe Do

ooo goooo ooocy oooood

[t]ofofo]1fo]s]1]o]1]. [2]2]o]s

1 1 O

0000 (PUO) — (A)

ooooooooobo

goo0oooOoobAOOOOOOODOOOODOOOOPUOODOOO

ooo
TPU1A (Transfer data to register PU1 from Accumulator)
0000 pe Do ooo ooooo | Doocey oooooo
[2[ofofofs]ofs[s[s]o].[2][2[Efs | 4 1 0 0

0000 (PUL) « (A)

oooooooooo

oobooobooobAODOO0OOOOOOOOO0ODbOOOOPUIDOOO
oono
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TPU2A (Transfer data to register PU2 from Accumulator)

0000 by Do

ooo ooo0o ooocy oooooo

[1]ofofofofa]r]r]r].[2]2]Fls

1 1

0

0000 (PU2) « (A)

oooooooooo

oo0ooo0oOoooA0OOO0OO0OO0OO0O0O0OO0O0C0OPU2O00O0O0

oono
TPU3A (Transfer data to register PU3 from Accumulator)
0000 pe Do ooo goood goocy oooood
[t[oo]o]o]o[z]o]ofo],[2[o]8) | 4 1 0 0

0000 (PU3) — (A)

oooooooooo

oo0o0oooo0oAdOO0ODOOODODOOOOOOODOPUSOOOO
ooo

TR1AB (Transfer data to register R1 from Accumulator and register B)

0000 pe Do

ooo goooo ooocy oooood

[t]ofofoafs]a]e]a]1]. [2]3]F]s

1 1 O

0000 (R170 R1s)  (B)

ooooooooooobo

(R130 R10)  (A)

oooooobooOosOODOOOOD1I0000DOO0O00DORIOODO
41000 RI7O0R4)OO0OOOOADODODOODDIOO
0000000 RIOOD4000 (RIORI)ODODODOO

oo
TRGA (Transfer data to register RG from Accumulator)
0000 pe Do ooo ooooo | Doocey oooooo
[1[ofofofofo[s]ofofs].[2[0]o)s | 4 1 0 0

0000 (RG20 RGo) — (A20 Ao)

ooooooOooooooo

OOo0OOOoOoOoOoOoOA0DO3000M0A) 0000000000
gobooRrRGcOOOOOOO

Rev.1.04
RJJ03B0184-0104

2007.08.23 Page 118 0f 146 RENESAS



45590000

gbobooooobooboboboboooog

TV1A (Transfer data to register V1 from Accumulator)

0000 De Do ooo ooo0o ooocy oooooo
[ofofofoafr]afufr]afoofs][Fls | ! : .
oooo (V1) - (A) oo0oooOoOooooooo
oo0ooooOoooA0OOOO0OOO0O0O0OO0O0OVIOOO00O0
oo

TV2A (Transfer data to register V2 from Accumulator)

0000 pe Do ooo ooo0o ooocy oooooo
[ofofofofr]afr]r]afol.[o]s[E]s | s 1 . .
0000 (V2) - (A goooooooooooo
O000oo0O0oo0o0AOO0OOOOOOOOODODOOV200000
oo

TW1A (Transfer data to register W1 from Accumulator)

0000 pe Do ooo ooooo ooocy oooooo
[t]ofofo]ofo]s]s[s]of. [2]ofE]s | . 1 . .
o000 w1 « (A cooooooooooo

ooooobooobACOODOOOODODOOODOWIDOOODODOO

TW2A (Transfer data to register W2 from Accumulator)

0000 De Do ooo ooooo ooocy oooooo
[t]ofofoofofs]r[a]a].[2]0fFls | . 1 . :
o000 W2) -« (A oooooooooood

ooboooooobACOO0ODOOOODOOOODOwW20000000
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TW3A (Transfer data to register W3 from Accumulator)

0000 De Do ooo ooo0o ooocy oooooo
[1]ofofoofr]ofofo]of.{2]1]0)s | . 1 : :
oooog (wWs) — (A) oo0oooOoOoooooo

oo0ooOoOoooAdOOOOO0OO0OO0O0OOOwW3OOOO0O000

TWA4A (Transfer data to register W4 from Accumulator)

0000 De Do ooo ooo0o ooocy oooooo
[1]ofofofofofojofr].[2]t]1]s | 4 1 . .
o000 W4) - A oo0oooOoOoooooo

ooo0o0oooo0oAdOODOOODOOOODOOOwW4AOODOOOO

TYA (Transfer data to register Y from Accumulator)

0000 pe Do ooo ooooo ooocy oooooo
[o]ofofo]ofo]s]1]o]o]. [o]ofcls | . 1 . .
Ooooo () - @® ocooooooooooooo

oooooooobACOO0ODDOOODOYDODOODOOOO

WRST (Watchdog timer ReSeT)

0000 pe Do ooo ooooo | ooocy oDoooo
[1]of1]of1]ofofofo]o], [2]A[o], 1 1 0 (WDFD) = 1
oooo (WDF1) =17 goooooooo
(WDF1) « 0

gooooooooooooooooOO(wDbrR)O* 1" 000000
oowbrRiOOOO©OOOOOOOOOOOOOOO
“0o00o00O0ooobooobooobooon
gooObpwDTOOOODOOOwWRSTOOOOOOOO
pgooboooboooooobooobbobbobbobobo
oo
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XAM j (eXchange Accumulator and Memory data)

0000 De Do

ooo

ooo0o

ooocy

oooooo

[rfofrfrfofafifififife[2]P]i]s

1

1

0

0

0000 (A) « - (M(DP))
(X) « (X)EXOR()Jj=00 15

ogoooorRAMOOOOOOOOOO

ooooomMmoP)DOOO0O00O00AOCOOCOOOODOOOOOOO

X0OooooooOooooooooooojooooooo
ooooooOooooOoOoobooXooooooo

XAMD j (eXchange Accumulator and Memory data and Decrement register Y and skip)

0000 De Do

ooo

ooo0o

ooocy

oooooo

[rfofefafafafifufsfif.[2]F]i]e

1

1

0

()=15

0000 (A) « - (MDP))
(X) « (X)EXOR()Jj=00 15
)« (V)01

goooorAMOOOOOOOOOO

ooooomM@P)DODODOODOODOAOOOOOOOOOOOOOO

X0OooooOooOooooooooooojooooooo
ooooooooboooobooXooooooo

gobooooboyoooooilocoooooo®

15" 00

pooooooooooopbooD 15 0boobobooo

gooooobooooooo

XAMI j (eXchange Accumulator and Memory data and Increment register Y and skip)

0000 pe Do ooo ooooo | ooocy oooooo
[fofefafafofifififil.[2[E[i}s | 1 1 D () =0
0000 (A) — - (M(DP)) ODOOORAMOOODOOOOOO
(X) = XEXOR(j)Uj=00 15 O00O0OMDP)OOOOOOO0DADOOODOOOOOOOOODO
) -M+1 Xx00OOOOO0O0000000000j00000oo
00000000000000X0O00000
0000000YODODOO10000000% 08 000
000000000000000 0° 000000000
0oOooO0o0o0O0O0O0O0o
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gbooboooooboobobo

ooood O
O Ulg
Oo|oooo 160 o) o oooog
0 Do Ds D7 De Ds D4 D3 D2 D1 Do O 0
oo 0
TAB o 0o o 0o 0 112 1 1 0|0 1 E|1 1 [(A) - (B)
TBA o 0 0o 0 O O1 1 1 0|0 0 E|1 1 |(B) « (A
TAY o 0 0o o O12 121 1 1 10 1 F| 1 1 1A < ()
TYA o 0o 0o 0O 0O0O1 21 0 0|0 0 C|1 1Y) - @A
TEAB 0o 0 0o 0o 06121 1 0 1 0|0 1 A|1 1 |(E70 E4) < (B)
(E3O Eo) « (A)
O
B TABE o 0 0o 01 01 0 1 0|0 2 A|1 1 |(B) ~ (E7O Ea)
0O (A) ~ (E30 Eo)
ad
B TDA 0 00 01 0 1 0 0 1|0 2 9|1 /| 1 |(DR20DRo) < (A20 Ac)
O
O | TAD o 0o o1 o1 0o O O 1|0 5 1|1 1 | (A20 Ao) — (DR20 DRo)
(A3) « O
TAZ o 0o o1 o1 0o O 1 1{0 5 3|1 1 | (A10 Ao) ~ (210 Zo)
(A3 A2) - O
TAX o o o 1 o1 0o 0O 1 0|0 5 2 1 1 1) <X
TASP 0o 0 01 0 1 0O O O O|O0O 5 0]1 1 | (A20 Ao) — (SP20 SPo)
(A3) « O
LXyxOy |1 1 x3 x2 X1 X0 y3 y2 y1 yo|3 X Yy 1 1 |(X) « xOx=00 15
(YY) « yOy=0015
R
A |LZz 0 0 0 1 0 O 1 0 z21 z0/0 4 8|1 1 (2 ~-z20z=003
M +z
O
ad
o |INY o 0o 0o 0o 0100 1 12{0 1 3|1 1Y) (V)+1
O
ad
O
DEY o o o o o0 1 0 1 1 10 1 7|1 1Li(Y)-(MO1
TAM j 1 0 1 1 0 O j j j ijlt2 c j 1 1 |(A) < (M(DP))
(X) « X)EXOR(j)Oj=00O 15
R |XAM]j 1 0 1 1 0 1 j j j jl2 D j 1 1 |(A) « - (M(DP))
Q X) « X)EXOR(j)dj=00 15
B XAMD j 1 0 1 1 1 1 j j j jl2 F j 1 1 |(A) « - (M(DP))
0 X) « X)EXOR(j)dj=00 15
B YY)~ (v)oO1
ad ) .
0 | XAMIj 1 0 1 1 1 0 j j j jl2 E |j 1 1 |(A) « - (M(DP))
B (X) « X)EXOR(j)Oj=00O 15
0 Y) <« (V)+1
TMA j 10 1 0 1 1 j j j j|2 B j|1]1|MDP)--(A
(X) « (X)EXOR(j)Oj=00 15
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0
oooooo B oooo
cY
0 0 |[0onoBOOODOOODOODADDOOOOO
0 0 |0D0DDADDDOOOOOBOOOOOOO
0 0 |DoooyooooooDooDAODDOOOOO
0 0 |DoDoDADODODOOOOOYODOOOOO
0 0 |00DDBOOODOODOOEDDO4000 (E70 E4)00
0000AODOOOOOO0EDOD4000 (Es0E)0000000
0 0 |00DDDEDODO04000(E0E4)DO000O0O000BOD
0000EODDO04000EOE)D0DDOD0DADDODODD
0O 0 |00DDADDD3000(MA0A)IO000000DOD0DO000
0 0 |00D0DODDOOODOADDOD3000(A0A)IO00000
0000ADDOOODOA)D 0 000000
0 0 |000D0ZzZOODOOODODODOADOD2000 (AM0A)OOO00000
0000ADDO02000 (A0A2)0* 0" 000000
0 0 |oDoDoXoooDOoDoOoDODAODDOOOOO
0 0 |00DoO0OD0D0(SPODONO0000ADOD3000 (A20A)0000000
0000A0DDOODOO (A0 0° 000000
oooo 0 000000000 O000D0O0OXx0O000O0XO00O0O0000000000000y00000YOOOO
0ooo
IXYOOOOOOOOOOOOO0000000000LXYODOOOOO0000000000LXYDO
0000000000
0 0 |0oDOD0DODDO0O00000z0OO0OO0ZOOOOOOODO
(Y)=0 0 |DDDDYDODDODD10000000000000YOOOO0* 0 0000000000000000
oo
0" 000000000000000000000
(Y)=15 0 |00DDDYDOODOOD10000000000000YOOO00* 15 0000000000000000
oo
15" 000000000000000000000
0 0 |[MOP)OODOODODODADDOOOOOOODOOXO0OOOO00000000000000j00000
0000000000000000XO0000000
0 0 |MOP)DOODODOODODADDOOODOOODDOODDOXO000000000000000000j00
0000000000000000000X0000000
(Y)=15 0 |MDP)DOODDDDOODADDOOODOOOOODOOOXO0O00000000000000000j00
0000000000000000000XO0000000000000YOOOO0010000000
15" 000000000000000000 15" 000000000000000000000
(Y)=0 0 |MDP)DOODDDDODODADDOOODOOOOODOOOXO000000000000000000]j00
0000000000000000000XO0000000000000YOOO0O0010000000
0" 00000000000000000D 0 000000000000000000000
0 0 |000D0ADDOOMEP)ODOD0000000XO000000000000000000j000000
000000000000000X0000000
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gbobooooooobooboobobo

0 ooooo o | B
O
Oo|oooo 160 o0 ooooo
0 Do Ds D7 De Ds D4 D3 D2 Di Do O 0
oad 0
LAn 0O 0 01 1 1 n n n n|O0 7 n 1 1 |(A) - nOn=0015
TABP p 0O 0O 1 O p5 p4 p3 p2 p1 po{ 0O 8 p| 1 3 [(SP) - (SP)+1
P (SK(SP)) ~ (PC)
(PCH) « pOODO
(B) — (ROM(PC))70 4
(A) « (ROM(PC))30 0
OUPTF)=10000
0 O (DR1O DRo) « (ROM(PC))ells
OO0O(MDR2) -0
(PC) ~ (SK(SP))
(SP) - (SP)O 1
AM o 0 0 0 O O1 0 1 0|0 0 of1 1 |(A) < (A) + (M(DP))
AMC o 0o 0 0 0 0O121 0 1 12(0 0 B|1 1 |(A) < (A) + (M(DP)) + (CY)
0 (CY) - 00O
O
B An 0 00 1 1 0 n nonn|l0 6 n|1|1]|A@+n0n=0015
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DOoooooooooooooog |(fXiny=00 f(STCK) = f(RING)/4 60 | 120
f(Xein) =00 f(STCK) = f(RING)/2 80 | 160
fRING) =0 U  [fsSTCK) = f(RING) 120 | 240
VoD = 3V f(STCK) = f(RING)/8 10 | 20 [pA
fxn) =00 f(STCK) = f(RING)/4 13 | 26
f(Xein) =00 f(STCK) = f(RING)/2 19 | 38
fRING) =0 U  [fsSTCK) = f(RING) 31 | 62
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