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+O  0A

o ve UL U UL T VU™
[PW M]=100 ;
P W !
25/64 L 25/64 L 25164 2E-/-6-JI; ¢ 25164 T
[PWM]=101 i
P W e D le
= 26164 251764 L 251764 L 25/64 LT 26164
[PWM]=102 :
PW & e -
= 26/64 26/64 25/64 L 25/64 LI 26/64
[PWM]=103 i
P W :
26164 26164 26164 251 26164

PWM modulatisvsperiod : 64 [f
M odulation gycMeo@ ulation g¢ycMeoldulation ¢ycMeo2l ulation ¢ycMeod3lulation ¢
e gl

> >

PW M cycses: 256 /f
A6+2A16a PWM

UA6+2A! PWM 64 EOp PWM <6>U "pAx <0 AAx <6 0~Ax <6 3AEIE pAx
<6Y 64p PWMEgOEJSAUA6+2A1 PWM 64 EPWM ~,<>U 2 pFv UAL OF% U
E# UGEE+ PWM.7~PWM.2{ x1 ‘F%U x# UGE E+ PWM.1~PWM.0{ A
QAB+2A1 PWM 64 EIEPAx <6,X40NI2eR>< O

-D AC A0~3A 40N!"

. DC+1
Ax <O i I<AC 64
Ai=0~3A : DC
i LAC >

7
e [ A
[PW M]=100
P W & N [ N [
= 50/128 I~ 50/128 I~ 50/128
[PWM]=101
P W I [ N [
= 51/128 S 50/128 I~ 51/128
[PWM]=102
P W M & &
= 51/128 I 51/128 I 51/128
[PW M]=103
PW M
52/128 51/128 52/128
PW M modulatiosnvp erio :128/f
M odulation cycle 0 M odulation cycle 1 M odulation c
PW M cycdes: 256 /f

A7+1A16a PWM
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UA7+1A1 PWM a4 EOp PWM <6>U gpAx <6  AAx <6 0~Ax <6 1/EIEpAx
<6Y 128p PWMEQO9EJsAUA 7+1A! PWM 84 EPWM ~,<>U 2 pF¥% UA1L OF¥ U
E# UGEE+ PWM.7~PWM.1{ x1 F%U x# UGE E+ PWM.O{ A
UA7+1A1 PWM 68 EI£pAx <6,X40NI'2eR>< O

-D AC A0~1A 40N!"
. DC+1
Ax <0 i I<AC 12¢

12€

PWM XAx Ne)[ A<ONe)[ 40NI'XG2[ 48VR O

PWM Ax Ne)[ PWM < 6Ne)[ PWM 40N!"
foyg64A6+2 G & A
o127 64 A fsys/256 [PWM]/256
AID E@ 6
HT46RU22Y 8 pEIF' A9 17.dz A8 12z AXADE@6<AJ-5x+  VDDA&4 ADE@6Y

GX~,<Y 4 pOADRL A24HAAADRH A25H A ADCRA26HA" ACSRA27HAAADRH ° ADRL
ADE@ @8§pXP-+8V "+8V~,< E %AI",< A" a4 ADE@64aFAc¢ ADRH ' ADRL Ai?2
AID E@ 64§ PAADCR ADE@6{ ~,< FE*9n A/D EiF DGEA 63Eg9EIFEYY: AAD E@ 6
OVY{ al« A/p?UE> ADE@®&U n Q PB - XA5B EY%E@ 6,X 6 3EIF Ea4- START
{1Opb ™nuE OpRL"™PE A0 1 0M\ 4 AIDE@GAEEOC!>#UL8 EJeé{*6¢ A/D
E@6 « AVp ADE@6 AGAACSR A/D EJs{ ~,< E*(i 9EY % A/D ,X EJs 9$d A

0G E(ACSR) | !! s6N
EY ¥A/D E@ 6 EJs$d
= 3
ADCSO | 0 | 01T e T
ADCS1 1 s
10=2i43 EJs /32
11=pn
U 2~6 | p*u EAIT 0
TEST 7 | Y. YFY4#t AC*i

ACSR(27H) ~, <

ACS2 | ACsS1 ACSO 0 EiF'
ANO
AN1
AN2
AN3
AN4
ANS5
ANG6
AN7

PR FPOIOIO|IO

0
0
1
1
0
0
1
1
6

3Eg OEIFEY %
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PCR2 | PCR1| PCRO| 7 6 5 4 3 2 1 0
0 0 0 PB7| PB6 | PB5 | PB4 | PB3 | PB2 | PB1 | PBO
0 0 1 PB7| PB6 | PB5 | PB4 | PB3 | PB2 | PB1 | ANO
0 1 0 PB7| PB6 | PB5 | PB4 | PB3 | PB2 | AN1 | ANO
0 1 1 PB7| PB6 | PB5 | PB4 | PB3 | AN2 | AN1 | ANO
1 0 0 PB7| PB6 | PB5 | PB4 | AN3 | AN2 | AN1 | ANO
1 0 1 PB7| PB6 | PB5 | AN4 | AN3 | AN2 | AN1 | ANO
1 1 0 PB7| PB6 | AN5 | AN4 | AN3 | AN2 | AN1 | ANO
1 1 1 AN7| AN6 | AN5 | AN4 | AN3 | AN2 | AN1 | ANO
PB -, XA'5B
04 E(ADCR) 1 s6N
ACSO 0
ACS1 1 | EY % 8°3Eg 9EIF
ACS2 2
PCRO 3 n PB - XA5B
PCR1 4 Vp PCROAPCR1" PCR2FN OEi A/DE@ 6+
PCR2 5 | CA>-GKA1£3she
AID E@ 648 30 0 OA/D E@ 64§ 3
Zoe 6 I£6 BIT3-5(S O,X -FN ™NOEE>START pHE 9
fiYé ADE@6<Eai EOCABNI@baBn(S
OEK'A-, ADE@6AYé&va NM
ADE@6 Y{ !
START 7 |0 1 000Yx
0 1OADE@64!Jé5B EOC 1

ADCR(26H) ~, <
EEY 8pEF
Eé D+Eg9 /Egl

ADE@6{ ~,<*ui9{ A/ID E@ GAADCR ,X1 2~0 !*i1 9EY Y% & 3Eg 9EIF'
A1EY ¥ AADCR ,X1 5~3 *(i9A'5B PB,X1064a EPB A!. §3Eg9EiF
-E+E- 3!9%n AVp PBEYY% 63Eg9 EiJEg9 /Egis6N pe+L U E5a A/D E@ 6+ CA
>+ S6N AEOC!A ADCR X1 6 !'A ADE@ 64830 «! AEIE>"#E-p U« ! AL1F ADE@ 6
0483 AADCR X START *i90 ADE@ &4- START!Opb "“pE OpRL"™UEALD

YADE@G® ZB+ ADE@G6NNY &ESTART 'h+O OE,E EOC! - OA ADE@6"
apE A
M inim um one instruction cymséetroetciadme c,yNlasgimlbm egen i
START \
o\ e e
EOCEB A /D sam ling {imife/D sam lin imife/D sam linfg tim e
F’AD"C‘S }‘AD’cls )"ADqS
PCR2-~
PCRLO 000B 1008B 1008B 101B 000B
1. PB port setup
2. A/D converter
to reduce pow
ﬁg§g~ 000B 0108B >< 000B 001B >< don'tcare
Power-on Start of AJ/E Start of A /D Start of A/D
Reset conversion conversion conversion
Reset A/D ReseﬁA/D ReseﬁA/D
conveirter conveirter conveirter
End of A/D End of A/D: End of A/D
1: Define PB configuranawversion conversion conversion
2: Selectanalo channel H H
IQ—TADH |<—tADc f' |<—IAD

A /D conversion tihin/B conversion tAm/B conversion tim e

N otd/D clock swWas¥® esf/8 2
ta b & 8 20t
ta b=c 7 A6t

ADE@6Ec
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ACSR,X1 7! YFY# AO*i,X E*i 46N S*i AACSR, X1 1!'1 0 *U9EYY% A/D E@ 6,X EJs
9%d A

" ADE@6 4E EAID +AE" U«>5B! A' START U«+ 05B 1 EE EOC35B 1A

ADE@6AYeév:sa _NMO

I£8 - O3EIFEY %! aFN?U".aR Y é AD E@6<E0i EOCA6N@DbaBnSO Alb3E
FEY%! =X 10p0 <6YU START5B1 a#U0 9fiYé A/D E@ 6 <AG3EIFEY %2 IFN#U OEA
tanye ADA

T, < Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
ADRL DO u u U U u u u
ADRH D8 D7 D6 D5 D4 D3 D2 D1
"/, (D0~D8 A/D E@ 64§ p,X"! ~P!
ADRL(24H) ~,<  ADRH(25H) ~,<

RM6 gp_ S$AEAV) |'n), ADE@6\1 Op_$4+?£ ADCR~,<X EOC!9g-
ADE@6 G & x5al "p_S$,Ey*li «X*"©9g ADE@6 u'a A

_10EE>?£ EOC!gs ADE@6 U a A

clr EADI ; IJUBA/ID -

mov a,00000001B

mov ACSR,a AGBACSR™,< EEY ¥4syd8. A/DE@ 6 EJs
mov a,00100000B UADCR™,< A5B  Port PBO~PB3 A/DEg9

mov ADCR,a :A’'5BANOE > A/DE@ 6

. 'G3EIFEY %! -4 ESTARTpE A0-1-0A ™NO @0p

: 0, <06Y¥1
Start_conversion:
clr START
set START ; AIE@64!
clr START ; O YAIDE@ 6
Polling_EOC:
sz EOC ;?£ ADCR™,<X EOC!@g+ ADE@6 G &
jmp polling_EOC 4»4A 2 £
mov a,ADRH : CADRH™,<Al2 A/DE@ 648 p,XP-!+8V
mov adrh_buffer,a U48p 9*i n X~,<
mov a,ADRL ; CADRL",<Al2 A/DE@ 648 p,X"!+8V

mov adrl_buffer,a U48p 9% n X7, <

jmp start_conversion 0O YRO 6 AIDE@ 6
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_20%0 «"O g+
clr EADI
mov a,00000001B
mov ACSR,a

mov a,00100000B
mov ADCR,a

start_conversion:

clr START
set START
clr START
clr ADF
set EADI
set EMI
caudRc
ADC_ISR:
mov acc_stack,a
mov a,STATUS

mov status_stack,a

mov a,ADRH

ADE@6 G'a A

; JUIBA/D

ABBACSR™, <
JUADCR™, < A'5B
;A'56BANOE > A/DE@ 6

: 'B3EIFEY %! -4
0, <06Y¥1

AIE@ 64!

: O YAIDE@ 6
(#ULAD <AE" U«
'O AD

;'O .

UACC+, *i n X~,<

YSTATUS, *i n X~

EEY Ysys/8.
Port PBO~PB3

A/DE@ 6 EJs
A/DEg 9

ESTARTpE A0-1-0A ™NO @0p

, <

: CADRH ™, <Ai2 A/DE@ 648 p,XP-!+8V
mov adrh_buffer,a U48p 9% n X~,<
mov a,ADRL : CADRL~,<Al2 A/DE@ 648 p,X"!+8V
mov adrl_buffer,a :U48p 9% n X7, <
clr START
set START ; AIE@64a!
clr START ; OYA/DE@ 6
EXIT_INT_ISR:
mov a,status_stack
mov STATUS,a - USTATUSC¢ V, < Al
mov a,acc_stack UACC¢V, < Al
reti
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"+ _al LVR

Vb b Vo PR

ZY¥{<EX10+ _ EHT46RU22c0"+ 4! s6NAVp<EX 5.5\ .5V
10+ 0 09V 33V KEE_V+"4+ X-& HBw LVR i7%|S<E
*6 YFvsa! A
LVR s6NAEAVR O

VLV i
g% " A09V VirAXSO ™NOO4AmMs 1b AVp™+ XSO sovy
Y O4A1ms 1b EFw LVR TN?8W5aae;> a!s6N A '
g 3 LVREIE>a 8FVRESUEX & Xs6N9;>2i434! A !
VDD a VLVR KEXG2IVR/ O 0.9
"y W opr 12143 EJs 4MHz
E ESK8f(!7 Ea> X+ _
Vb b
5.5¥%
VLV R /ﬁ//;\ LVR Detect
0.9 V¢
v/

N
Resl‘et NormalOpeTlation R eset
*1 *2
II+ _é!
"y &1 O?U +A«2143 95 <CK JO nEm> E2043E79!7 Eo> 11 ESST o oNqg é,X 1024 p2i43EJs<6,X EE® A

20 "+ (SO™MNO+O 1ms b E’IBE 9a!8& ?2UY 1ms,X EE3 A
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|2C 4ny .

HT46RU22c0 I°C 4“y- EI’C 4* &@4°48X EDB4“ EJs4“ Uy SDA ° SCLASDA
* SCL  NMOS O$3EgT ES*UE ™MNOéybe+L A

I’C 4“Y g/ DB OEg*a EO/i ¢<E¥EOGA Aslave transmit mod&E °O/j ¢<Ey 6
& A slave receive mod8h Y "pa 1°C 4“iG"~, < OHADR A[20H] AAHCRA[21H] AAHSRA[22H] AA
HDR A[23H] AAHADR ~,<*i9, ¢<E EVp { <¥EOQXAx* aAl¢t<E G! E
i><aAl<E>EY AHCR I°C 4“ { “,< PBu9{ 1°C 4“s6NX0 /GES D" I°C 4“ 10
b¥EOGAE- y 64 AHSR 1%C 4* (§O~,< EA",<j6z I1%C 4°X1080 AHDR
DBEg9/Egi~,< E¥EOQ 'y XDBFN ™NO4£E>HDR ~,< A

Bit7 Bitl BitO
¢ i
", OU pn
HADR(20H) ~,<
UE(HCR) | ! s6N
HEN 7 'O /IGKAC 4“ A0=GKAx1="0 A
U 6 |p*u EAIT 0
U 5 |p*u EAIT 0
HTX 4 |n ¥eO/y 6a Ao=y 6a x1=¥EO6aA
TXAK 3 |'O /GKAh1(pE A0=h1( x1=4ah1( A
U 0~2 | p*u EAIT 0
HCR(21H) ~,<
OE(HSR) | !! s6N
HCE . HCFUDBE‘)V()__EO E#U 0x HCP>5B 1 ></ 8!
DB A S6ED 10 A
HAAS UAx*i  G! E>e5B 1EaE¥6 I°C 4
HAAS 6 «& HIF>5B! A
HBB ¢ |HBBU [Zc 4 - E>5B  1x5a' 1°C 4“ ONKAE EA!
LUss#U OA
4 | p*0 EAIT 0
3 |p*u EAIT 0
" SRWse5B 1EBE></ { <?U¢ I’C 4“AIDB E¢
SRW ) <ENOUDBY¥ED 2{ < X §RW>-#U 0E></
{ <2UmDB I°C 4 E¢C<E™NOGC¢ { <y
DB A
U 1 |p*u EAIT 0
RXAK o | < 8!DB EJ¥T’h1(pEE ER“XAK>-
#U 0xVp'uYhi(pE  Ei RXAK>5B 1A
HSR(22H) ~, <
1’C 4“{ ", <UA 310 HENAHTX * TXAK AHEN { 1°C 4“'O /GKAEVpDB CE}
E>I1’C 4“6EOQ EA1l ™NO5B 1A HTX n I°C 4“ *ub¥EOGEE- y 64 E V p?U*ii b ¥EO
64 EAL!l ™NO5B 1A TXAK n hi(pE E'<Ey 8!DBA EUl 9 pEJSE E<EUA!

IEO 1°C 4“p EVp?U4»dAy ROpDB Eiuy DBIAII ™NO#U  O0A
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1’C 4SO~ ,<UA 5! OHCFAHAAS AHBB ASRW ° RXAK AHCF 1O Y 6EO D B E>#U 0x
UDBOEO4§34a>5B 1A HAAS '¢<E G!E>5B 1EAE 1°C 4“ +AE" U«>5B 1x
Vp s AEeUUp S$uEiRciCC 10H OY;> AmDB I’C 4“{ ~,<AUL8
HAAS xVp & G! EHAAS >+#U OA HBB5B 1></ I°C 4“- EG2i43"# START pE x
HBB#U 0 ></ I°C 4“ONK/AEE G2i43"# STOP pHE EIBE I1°C 4“ONKAASRW></ Ax*{i
G'E E<EXAI ImSOA' HAAS >5B 1EAIEIE "# SRW 9Bn<E 10uU¥EOBAE~ vy
64 A' SRW>5B 1E></ { <?U¢ I’C 4“AiDB E¢<E™NOUDBmM I°C 4 EG¢
<E ¥EOBa x' SRW>#U 0E></ { <?2UmDB I’C 4° E¢<E?UC¢ 4“Ai2aDB EG
¢t<E vy 84 ARXAK #U 0E></y Ophi(pE Au¥EOB64a E¥EO<EEIE>"# RXAK
1Bny <E 0?Uy ROpDB E¥YEO<ETOEMDB I°C 4 E RXAK 5B 1EaE¥
EO<EGZ? SDA4“EE- { <A1¥ED STOPUE9GZz 4 A

HADR ~,<X1 7~1!n ¢<E EOYDBOEOEE { <EIE>¥EQO¢<E O9EY <
Exl O0'!uY*i EaLO?Un AO° 1’C 4“ ybi),CKYHE E YX¢<EFNTy E24AX 8!D
BEAIDBX! 7! ¢<E EP-!i! E"!'Ua AVpt<E Gl E2i4375B! HAASEa
E{6 1°C 4« « AE 9 ~au/Rca E2i432U"# HAAS |E1LBn 1°C 4“ =« 97%¢<E

G! EE- 97%8!DBOEO'I© A8!DBXOAaO! Al /m{ ! EALIT;d SRWA ¢ < EET
E>"# SRW1Bn { < 2U¥EODBE- y DB EJBn7%A O0¥EQO<E- y < A

HDR ~, < I’C 4 XDBEg9/Egi~,< Au¥EODB! ®PU U¥EOXDBm HDR~,< x
iy DB! RU ¢ HDR<.3AIaDB /A I’C 4“ ¥EOéy DBFN ™NO4£EEHDR ~,< Al IC
4“OYBEODB! ELO?U AYé I°C 4 EufiYé 1°)C 4 EERM6 &' 4a

1041%C 4« -, < AHADRAmO9¢<E A

205B! I°C 4{ =, < AHCRAXHEN IE1'O I1°C 4“ A

305B! I°C 4“ «{ 7, < 1AINTCLIAX EHI 'E1 AE I1’C 4“ « A
CKYuUE

CKYPE#BN+ { <{*6 A 4“PXIJW<E™NOz#CKYuEAn 1’cC 4 X-0O«!

AHBBAACKYUE Uu SCL P-E ESDA ¥*6+ G¢P- "X-& A

¢t<E

YEOCKYpPEAE { <™NO¥EOC<E IEY%?UE> DBOEgXC¢<E AYu I)C 4« p
X¢<EFNiy E-p¢<E A7 1 fE JaD7%YFYX¢C<E E>I'EW AVpet<E GI E
At¢<ET{*60p = EJUyR9XOIDB AG1 8!A+, SRW IEJ¥1Ophi(pE A
'¢<E GIE EE-15B (SO U« AHAAS A

U «aus$iRc EETE>"# HAAS 'A1LBn 1°C 4“ « 97%¢<E G! EE- 97% 8
IDBOED1©® A' ¢<E Gl¥6 E Ei<E™n *ib¥EQb&éy 64 E :™NOm

DB HDR é¢ HDR<.3AI2D B Gz SCL 4 A

SRW 1!

SRW></ { <?U¢ I’C 4" PAI2DBE- 2UUDBm  I°C 4 PA¢<EIiEE "#A
1LBn7%A . YEO<E- y < ASRW5B 1E></ { <?U¢ 1’C 4'AiDB E¢<E ™NOU
DBm I°C 4* EG¢<E. ¥EO< xSRW#U 0E></ { <2UmDB 1’C 4* E¢<E?2U¢

4'AiaDB EGE¢<E. y < A
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ha(!

'"¢<E GIE ET¥EOOphi(pE A { <EIE"# hi(HElg+¢<E Gyy«Z
AXGAVPUYhL(RE E { <™NOY¥ED 06 ASTOPApEM§3EAf A' 12C 4 (507, <Xl

6 '!A HAASAP-E BE></ G! Eit<ELO”"* SRWE!@Bn7%A . ¥EO<E- . y < A
DB +8V

U¢<E¥Thl(pEa E EE>DBO6Eg EOpPDBKSz 8!EP-!i! E"!ia Ay <
iy DBAaT¥1Ophi(pE A 0OA14»4Ay ROpDB AVp¥EO<Uu"# hi(pnE E¥
EO<UG? SDA4“EAE E { <U¥Ii STOPuEG:Z I1°C 4 A 6EOXDB,|ii HDR ",
< E¥EO<u¥EODB !""NOUDBmM HDRxy <ily DB a™NO¢ HDRAI2DB A
y hi(!

'y <G?U4»4Ay BROpDBE E™NOU19 pEJs¥Thl(nE ATXAK AA¥EOD <"# hl(p
EARXAK A1 4»4AmDB  I°C 4° EE- - y 84J<Al HDR ~, <1G? SDA4“EaE
{ <¥T06UE A

S tart Slave Address {SRWACK
S C H H H

SDWl 1 0 1 0 1 0
D ata A CiK Stop

0

S =S tart (1 bit)

SA=Slave Address (7 bits)

SR=SRW bit (1 bit)

M =Slave device send acknowledge bit (1 bit)

D =D ata (8 bits)

A=ACK (RXAK bitfor transaerittebrjt]l X A K bit for re
P=Stop (1 bit)

SEAEENAEESRRNUENSOESN

’C 4EcO
S Ct scl
S DA — s D
CKY! 06!
S Ct
S D A —\— R,
<+
Start bit [€ P [ ¥ Stop bi

D ata ata
stablallow
change

DBEcO
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I’C 4“AYéRc#IRO

W rite S lave
Address to HADR

LR EHI
Poll HIF to decide w StIfETlEl-ti
w hen toXg ® tos|IIS R ailt tor Intg

G oto M ain PJrogram G oto M ain P

I°’C 4“ «AulRc#IBRO

Read from HDR

(2o}
l_'_ P
X
-
r
<

Dummy
from H
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09 >. i 8857

HT46RU22 KYOp< 1.XO19 >Eip- EA1\e“XaJWKY > - X8f(EIAf AUART
KYAEiTs6N(MOE¥EOéy > DBE EUDB4 a0Op 8!é 9! XDB+ EE2aDBMU!OJ
0EgA'DBE>TéDBMU!&7.BE EUART A1"# 1JiIAA  AUART s6N4*i Op YFY: «8GE E
'y DBéDB¥ED483 E?°¥ UART « A

g3 8$5MM O

8$57 KY1Rs6MND
g< 1019 6Eg
gAEYY% & |6Eg &
gAEY ¥ 8P AJoP é 6P
gAEYY% & 106!
g INXUNe, X" (M) ¥*6 <
gJ A0GA>A'BEE6"#
g b« % Abdad!r A
g(AOY X¥EQ 'y AE
go ),)2ydet<
g¥eQ'y -
gRESEA?Y¥ .

U ¥eO &
¥EO® ™, <ONKAE
y "a
BE>EGQJIAA

G!

g ° 8 $ 58FEFé6E6T

UART EIE>gp&F¥é61 TX ° RX aéFY8f(EIAf ATX é61 UART X ¥EO 661 A' UCR2 "

,<,X TXEN #ULE EUART ¥EO s6R>+/UI6Ei TX é61A0 BEl 10 -S*i ARX é61 UART Xy

661 Aa X E' UCR2",<X RXEN WULEEUART y s6N>/U6 Ei RX é61A0 BEP 10

.S*i A8t UARTENATXEN * RXENS5B! EE-0 10 -U7%|E@64ih TXEgl® RXEg9EJeé RX
6iXPbet+L U~ A

[ et et A

g DB¥ED

RO/Z 8%$57 XH'4SXLO?U¥EOXDBO] m9 7;5 ~,< E ai"{M)[¥6<X{ B
U~,< DBO!! i 7. 661PE"IU!  A7:57,<>06£ ) XDB,|< E5a ¥EO
i1, <"uYrL E 1¥EQ/!1~,<4AEY0 A

DB U"f(M)[¥6<X{ R E"luIP-l0a E¢éFvé6l 5;E9y/i 1”,< A'DBy
a4 EDBG¢y /1™, </[9A>* /Rcj0,X 5:;57,< A5;57,<>0£f£ ) DB
| < Esay /i1™,<"uYrL E ty /it”,<aAEyio0 A

LO?U, 48X EPEA¥ED™,< 7;5'y “,< 5:5EJr E«Op XDB~,< 7,555
- < A
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‘ Transmitter S hift R egister R eceiver S hift F
I I e LR I L — [Ls]s
fCLK dLK t

|| -

| TXR Registe|r Baud R ate RXR Registegr
7Y G energtor
B uffer
M CU Data Bus J

UART DB¥EOy O

g* 8$53({07,2.<

Y p~,<a 8%$57 s6Ni@~,< 865A8&5 ~8&5 <M@&B{$57E5a~,<%5* { "|(M
JE¥EO 'y DBIEIE ", < 7:5 5:5A

g°®8855<

"< 865 8%$57 XS0, €AWEE/MRCcAIa A Y 865! %LAIXA
A452.G2Z VR O

g 7;,)

7;,) ¥EODB",<ONU« A8 7;,) EDBE-"uY¢4gt<tEQ /i1, < xgt
7;,) EDBAEGC4icT< tEQ /17, < AAla 865 ~“,<am 7:5 ~,<U#UL8 7;,)A"
7;(1>5BE+ b¥EQ4cT<p$y E7;,) 3T>5B! A
g 7,'/(

7,'/( DB¥EO a0«! A8 7,'/( EDBOEg A'7;,) éDB¥EDO'1©&5UV0+
>YEQOEE7,'/(5B!'A7,"/( ET7; é6IONKAAI2 865 ~,<am 7:;5,<U#UL8 7,'/('A
g 5;,)

5;,) v 7,<(SOU« A"5;,) E5;57,<0ON x'5;,) E5;57,<y ,DB A
'‘DB¢/i1”, < tEQ 5;5%,< EVp 8&5 ~,< ., X 5,( Eii?°¥ « Ay D
BE"# OpeéipJiAAE ElhXU«! 1)A)(55&3(5570a0<06Y5BWAI2 865 ™,
<aAl 5;57,< EVp 5;57,<"uY,XDB EFw U#UL85;,) U«A
g 5,'/(

5,'/( y(SOU« A8t 5,'/( E7iy DB x85,'/( Ey <ONKAEAly 06!
"ROpPpDBXCKY! KE ES5,'/(>5B!E><a 8%$57ONK/AE

g 2(55
2(55 BEGJAAU&></y 4¢t< ugvi A8t 2(55 E'WYDB$vIx8 2(55 E¥*%6

ZE>EQJIAAEWUE {RO4 DBXy A A2 865 ~,<aAl 5;5~,<U#0L8180«! A

g )(55

Y5(( 0JIAAU«! A8 )5(( E"'uYOJAA¥G x81 )5(( E'LXDB¥6ZOJAA Al
YAIFN#ULBAT U «!  E3A1 A2 865 ",<aAl 5:;5~,<9#UL8I8! A

g 1)

1) >AFDU« A8'1) EuY« >AFD x8.1) E8%$57y DBE« >AFD AW
a5;,)0a<o6Y5B! E 4TaE>E6 U« !aE5SB! A Al2 865 ~,<aAl 5;5 ", <U#ULS8
8U«! A
g 3(55

3(55 JBP Ui« A8t 3(55 E J6P'I7.B x8 3(55 Ey ,XDB J&P Wi A
%YS6NzZ JoPI8!IlY AT) & IFN#UL8AL U « | E3ALAl 2865~ ,<aAl 5;5"
,<ox#UL8Ig! A
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b7 b o
[PER[RNF|[FERRERRIDI[BRXIFTID|EXIFUSR Register

ransmit data register em
:character transferred to
character not transfersée

ransm ission idle
:no transmission in prog
transmission in progres

eceive R X R register stat
:RXR register has availa
: RXR register is em pty

eceiver status
receiver is idle
:data being received

verrun error
errun error detected

. ov
:no overrun error detect:s

raming error flag
: framing error detected
:no framing error

oise flag
:noise detected
:no noise detected

arity error flag
: parity error detected
:no parity error detected

OrRrTW OrZzZ OFRT OFRQ ORIy OFrxy OFr-H Or-H

g3 88%5<

8&5 " 8&5 8%$57 Xep{ ~,<E*9n @i 8%$57 s@K V 8$57 X S6N aL8ANJ
6P { "6EgDB,XKSz11 A

A%48?2.GzV R O
g 7;

18!% Y Ub6EgDB IX &Y Ex0i9,|¥EO D B,X1 1A% 12 *19{ 6EQ!
D 1E- LA
g 5;

181% Y i6EgD B LX &Y E*i9,|y DB,X1 1A% 12 *i9{ 6Eg!
D 1E~ LA
g 7:%5.

7:%5. VO+¥EO{ ! A7:%5. E'UYVO+?U¥ED7; é6117 0 x7:%5. EUTY¥
EOVO+EY¥YEO<UYEOFEe A8t 7;%5. PEAct< DB¥EO'l©a E¥EO<U7C4+0 !
‘X"+ GE7C 7;%5. 4A

g 6723

IB*19ABBOI6 LIXKSz A6723 EV@!06! x6723 E%YO!06! A
g 357

JBPEYY%! A357 E 6P'x357 EJBPA

g 35(1

181 J6P S6N ! A35(1 ES6N J6P'x35(1 EL86N JoPA
g %12

%12 ¥EO!D{ ! A%12 EOEgDB !x%12 EOGEgDB !A8IEY¥%:Z IDB
0Eg 4 E5; ~7; UUy,|y "¥EODBX1 A
g 8%$57(1

18! 8$57,XS6NA8$57(1 E8$57HB6N 7; AXU0OBEIXEg9Egi- x8%$57(1 E
8$57 S&V; " 5; UUy+ 7;(1 5;(1{ A' 8$57>L86NU#UL84¢TE Y4ct< XD
BU> N+9 Ec&"{(M)JAuD< AJAA(SOU«!I>4a!l E7;(1A5;(1A7;%5.A5;,)A2(55A)(55
* 1)#ULE5a7,'/(A7;,) " 5,'/(5BE8&5 A8&5 "~ %5* ~,< XJW!+04a- A8t 8$57
10E 8%$57(1#ELE¥EDQ'y UO06 E6+3Ua!abEASO A'8%$57 a6S6NEEWU
UPb 6GI5BRGj, 10 A
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b7 b0
[UARTBNOJPREWR s TO[F S BJRKX$ TXdqUCR1 Register

Transm it data bit 8 (w rit

R eceive data bit 8 (read

Transm it break characte

1:transmitbreak charac
O: no break characters
D efines the number ofs
1:two stop bits
0O: one stop bit
P arity type bit
1: o0dd parity for parity g
O: even parity for parity
P arity enable bit
1: parity function enable
O: parity function disable
Number of data transfer
1:9-bitdata transfer
0: 8-bitdata transfer
UART enable bit
l1:enable UART, TX & R
O: disable UART, TX & }
g3 88%5<
8&5 8%$57 X°Op{ ",< EWX ?2UsbN S6NéL86N¥EO'y AE!Z 8$57 Xl
$d AW3A*U9{ "M ES6Ny oGf* z# A
A243?2.GzVR O
g 7((
181 ¥EO™,< ON + X S6N &L86K ! A8t 7(,( E'7;,)5BIEE8%$57 X AE" U«
5B! x81 7(,( E8$57 -AE" U«a« 7;,) XEjA
g 7..(

181 YEO <ONKA +X S6NEL86N! Ast 7,,( E'7,'/(5BIE E8$57 X AE" U«5B

Ix81 7,,( E8$57 -AE" U«a« 7,'/(XEjA

g 5,(

18! 'y «S6N&L86N ! A8t 5,( E'2(55é5;,)5B!EE8$57 X «AE" U«5B! x
815,( E8%$57 AE" U«da« 2(55°5;,) EA
g :$.(

181 y oGfs6N,X S6N 'L86N ! A8t :$.( euVO0BaR E5; é61,XRL" U aGf)(

A8t :$.( eu VO0daR ES5; é61,XI1)E"FN 46N aGf)( A

g $'(1

181  "# S6N 'L86N ! A$''(1 E "#SeN EIBEDB,X1 1A%21 Ael |
A%21 APEFw y X 5aM2DB Agtih X «S6Neéey X OP-! EFw
AE" 0D« Ui>5B! E8tOP-! EFw U4ai{*6 & ,XDB3i> N+9 A
g %5*+

181 "I(M)[ ¥*6 <P-"EOEY %! EW" > %5* ~,<OCK{ 8%$57 X I(Mf%5*+ E P-E6
68 x%5*+ E "E68EA
g 5;(1

181 y S6N ! A5:(1 Ey U>L86NEyYy <0Y 01610 Acedct<Us>-a! EBE
5; é61 AOBEIXEg9EgI0OA-S*ii A8t 5;(1 & 8%$57(1 Eiy U>S6l5; é6iU+ 8%$57
9{ AUDBOEgE#UL8 5;(1 U 6DBy ealy < EIBE 5; é6iA0 BEIEg9Eg I0A
.S A
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g 7;(1

181 YEOS6N! A7:(1 EYEO U>L8ER¥EO <OY 01610 Acedct<U>ea! EIBE
7; é61A0 BEILXEg9EQIOA -S*ii A1 7;(1 & 8$57(1 Ei¥EOU>I6K; 661U+ 8%$57
9{ AuDB B6EgE#UL87;(1 U I6DB¥EOea!¥ED< EIBE 7; é61A0 BEiIXEg9Eg]

-S*0 A
b7 b0
| TXE[W X [ R daHD D[vNA K R 1E| TII TEIFUCR 2 Register
Transmitter em pty
1: TXIF interrupt r«
0: TXIF interrupt r«
Transmitter idle in
1: TIDLE interrupt
O: TIDLE interrupt
iver interrupt

interruptr

IF
IF interruptr

R

1

0:

D efines the R X we
1: RX wake up en
0: RX wake up dis
Address detect m ¢
1: enable

0: disable

High baud rate se
1: high speed
O:low speed

R eceiver enable b
l1: receiver enable
O: receiver disable

ransmitter enab le¢
s transmitter enat
s transmitter disa

or A

g 3 "IM)[¥*6 <

8$57 7%Ds K Y O p"(M)[ ¥*6 €E1E> W A 1A' n D B OEGEG)]  A(M)[ + O p(AOY,X YFY:  1Au
D<{*6 EW+ %5*~, < 8&5 ~, <Xl !%5%+9{ A%5*+ $n"[(M)[¥6<@bP-EGSE
E- "E66& E¢5atnAulk@aXEV*iA%5* " <X 1A BR>< X@ dAulk E1 X8xE
A

8&5 X %5*+ !

fSYS fSYS

R [BA(N +1)] [L6(N +1)]

k 1 hX"(M)][ EOj LO?UASB BRGH 9EY ¥%,1 h,XAulk @ & ¢5alk] BRG ,X A+ b BRG
X AE24A E trL"(M)[Y)UAZ KEVYOp#A ARM6 _a Aulk BRG ~,< X N AAA A
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g "f(M)[ "AA A XAulk

23EY*i 0J & %5*+ E8L61X"I(M) EAUlkW,X%5* ~, <X 1ErL"|(M)[
AAA A
Bb>< E"{(M)] %5 _fos
[64(N +1)]
f

E@64X@a 1 =SB .

@ @ BR" 64

9-D y 8000000 4 45 ho08

960(" 64
aQyE¥,X EE” m9 %5*~, <ErL"{(M)[VR
% 8000000 —961
[64(12+1)]
AA A M: 0.16%
960(
RM6 g><4-T %5*+ 24aa EXrL"(M)[AAA A
M) 0o
Copalg 'svs 0+] dvs 0+] ds 0+] ] dys 0+4]
%5* EDX@GURAMS* EDX@GJURIS*EDNGUR U| %5D X(® UR U
BRGH=0 EX"(M)[ AA A
M) GES
Cop3lg svs 0+] dvs 0+] dys 0+] dvs 0 +]

NH5*EDXQUURABH*EDKCIURAS*ED XQUURWS* EDXGUURU

BRGH=1 EX"(M)[ AA A
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0 8BBDAGBIR[E{

g 1TV
8$57 G>*ii U §,X & &LE-O 6Eg D BE-/j «"OET >+/A 15="0AW+ ICKfAi! E !é

IDB!I" 185U 21016 14”4 A JBP +.@E7%| &a4Xx EAASBA 6P AJoP°

‘6P Y/i & A*3,XDBOEg a+ IDB! E 06! E'6P4"a EU EL1E >< E

W 2i43p+ XT-Ax & ADBI!D A6!D" JoP+ 8&5 ", <X %12MR57M5(1° 67236
A'n AibDBY¥EQ 'y X'I(M)[+ Op YFY4X 'InE<{*6 EDBOEgE"!UIP-!ia A

lu 8%$57 ¥EO<'y <us6Nb,if(AOY E WAS*iiaXDBO6Eg &™(M) Eul)

™ % BEOIB! ™NO,X A

g 8%$57,XS6N L86N

8$57 +8&5 ~,<X 8%$57(1 19S6N'L86NXW,X¥EOQé6I 7:; 'y é61 5; Uya
3& ~3& &E8%$57(1,X0Opl s6N { E-gpé6i A8t 8$57(1A7;(1"  5;(1FK P~
i3& ~3& Uy 8%$57 X¥EOOA 'y OA- E5a46N 0 BEIXEg9EQIOA-S*i A8t™uY
DBYEQE 7; é6iT-Ax(SO P-+ G A

8$57 (1#ULEULBGN 5;ESJAO0 BEIXEg9EQIOA-S*i  A' 8$57 >L86N U#UL84¢
t< E Y4ct< XDBU>N+9 E°8JAA(SOU«I>e4! E7:(1A5;(1A7;%5.A5;,)A
2(55A)(55  1)#ULE5&%/ (A7:,)  5,'/(5BE8&5 A8&5 ~ %5* ", < XJW!+0a
- A8t 8$57 t0E8%$57(1#EHLE¥EQ 'y UO06 E6+3UA4laPEASO A'8%$57 a
6S6NEEWU (b 8GI5BRGj,10 A

@ DB! A06!IDL7 JGP XEY %

DBOEg &+ DBKSz A (6P AOP20_ ><allz06!KSz4™ 4 AW AFN +
8&5 ~,<X@p!'{ X A%wl2 tnDOEg !E- Ix357 tnoP20_x357(1 tnkE
UEVY JBP° x53 67236 $nEY*IE- 106! AR><e&izZ@/iDBOEg  &A
><ari9.Bn8 0 U A

6WDUW|%LW  'DWD %LWV| 3BGGWH YoBW R \og LWV
'DB!
1
'DB!
1
¥eO'y DB &

RO 6Eg !° IDBX'6 A

. _ Parity Bitg‘teaXt
\ arQBit)() B it 1 X BitX2 it 3X B iX4 )ésittosp\ BB 6 B it 7

8-B it Data Form at

Parity BitNext
S ta rt

Stam BXit 1 X BitX2 Kit 3X B iX4 )éits);t%g{gjé,{Bit'/

9-Bit Data Form at
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g BIBIEEED <

UCR1",<,X BNO'! { DBOEg,XKSz ABNO=1JKSz 9!El1 9! MSB,|i UCR1

", <X TX8 A¥EO<X — ¥EO/i!™, < TSREW,XDB+ ¥EO~,< TXR oo Eh*i/Rc¥
NOU¥EODBMITXR ~,< AP4"DB,X06!¥]! ETSR ~,</U6m9 AVpE-Y,XDB?U
YEOEO°06!¥] EY¥DBUi¢ TXR ™, <tEQ TSR™,< ATSRA£IJW~,<0 60O
UDB,|< E 'h*/BRc&NiJE>AIm;o0 ATXEN=1E¥EO S6NE 8¢ TXR ~,<'uYDB&
5U(M)['u YA'5SB E¥EO<U 4710 A m TXR “,<a TXEN 371°¥¥EDO A'¥EDO <S6N EB! TSR
“,<ON EDBmM9 TXR ~,<U1EYytEQ TSR ™, < A¥EO<10E ETXEN#ULEE ¥EO <
UoY 0610Je4! EISE TX é61A0 BEIXEg9EgT - S*i A

g ¥YEODB

'8$57 ¥YEODBEDBG¢/!™,< /i 7:é6IPEJ"IUIP-IUA Au¥eb6a E
7:;5 7, <UYFY 4 ¥EOQ/i1~,<KE6 &40 p4g t AVpPEYY 'DBO6Eg & EOP-! 06%

Ju 8&5 T,<X 7; A
YEO<AYeA+ VRIOPx~a O
I7B A5B % 12A357A35(1 67236 !.BnDBKP20_ "06!1KSz A
A5B % 5* ~ <EEY % 6,X"(M)[ A
5BP-7;(1ESé610 8%$57,X¥EOOA5aM2 BEN,XEg 9Eg 10A -
Aia 865~ ,<E aUY¥DBm9 7;57,< EI8I9Pxi#UL8 7;,) OU«! A
Vp?U ¥EQ Tp DB %LOG 4 b O19Px A
*7:;,) EEDBUMN6GMY9 7:5~,< AAEE1RI9Px94#UL8 7;,)0
Aia 865 ", <
m7;5"7,<
ATO«! 7;,)+ 8$57 . @E5B3: 7;,) E7;5°,<ON EJWDBA!m954a4i?Z2
1IXDB A8t 7(,( E7;,)U«!TEj « A
UDBOEgE Em 7;5 0,iUY¥DBV,i 7;5%,< E''DB¥EO'l©a EY¥DB
>etEQ ¥EO/i!1™, < A'¥YEO <ONKAEEmM 7:;5 U, TUDB,EYtEQ 765~,< EDB
O0EgOY OYeé 7;,)5BIA'OUDBY¥EDQ'1© E7,'/( U>5BIA
AEIE> 1RI9Px 9#UL8  7,'/(O
Aia 865 ", <
m7;5"7,<
#ULSTXIF ~ TIDLEECE ;> dcla A

g YEOVO+

81 7:%5. EROGUI¥EOVO+AW adpcky! A 1A1 E AIFEe 170
61474 A5B! 7:%5. UT¥EOV 0 €53a#UL87 ;% 5. {*6 016 | EGEQV O +A&T{*6 * ALO?U
"“,afAX EVO0+7C4& 1* A8L 7:%5. O4A FEFw ¥EO<TOE¥EOV O+ x'h*i/Rc
#UL8Z7;%5.E¥EO<UBEgOadavo+atbO!8&5U0m!106! AVO+aXP-+ G+AsR
OODBCKY!X™# A
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g3 8%$5y ¥ <
g 1TY
8$57y < O 185U IDBy A8t %12 EDBKSz !E5a0P-! 06% , (i8&5
<X 5 Ay <X — >[i17 < 565A5; é61b,XDBE®DB6 &< EW i
a"T(M)[XNe)[R10 E5a >/it<10ul7 "(M)[R A'i 5; é6iP"# 016! EDB¢
565 ~,< tEQ 5:5%,< A5; é6TbXIEQOIDB>G> YdlgeJFEeSO A565 af
JW~, <0 6@UDB,|< E th*i/Rca6NiJE>AIm;0 A

g y DB
'8%$57y DBE EDB"!uUP-!liia EE24A ¢ 5; é61E 9 A5;5 ", <l YFY 4°°
y [i1™,<KE6 40 p4ac t A5:5~ < Opg X ),)24¢ct<EW6N+,g0DBXAaEy
1 YODB Eh*/Rc™NO+A-lly 1 YQlAi2 5:5~,< EGiN+91 YODBJeé¥*6
E>E6JIAAA
y <XAYeéA+ VRIOPx & o)
I7B A5B %12A357A35(1 67236 !':BnDBKP20_ "06IKSz A
A5B % 5* ~, <EEY % 6,X"(M)[ A
5BP-7;(1ESé610 8%$57,X¥EOOA5aM2 BEI,XEg 9Eg 10A -
IBEy <> SB6NJ"#CKY! A
y DBUT¥OVR_E o
'5;5",< YOU!PXDBE E865~,< X 5;,)!1U0B! A
815,( EDB¢ 565",<tEQ 5:;57,< U{ - A
8ty <™u QJIAA A>AFDJIAA A J1JieBEGJIAA  Brw ,ihXJIAAU «I5B!1 A
A1EE> VRIOPXx 9#UL8 5;,) O
1. Ala 865 ", <
2. A2 RXR ~, <
@ Yy VO+
8$57y I)VO+FNT'00JIAADU Ay <% B %12 67236 .BnO0DB,XKS\z

81VO+!D0Ob %12 67236 !0nXKBy <Ax y £'1©  ES5:,)  )(555BE5:5 "
,<#U E8LihX « AEe 5,'/( P-Ui{*6 + A8'VO+EWKSEy < CKY! ADB

10iBB! ) (55 U€euROCKY!! ™NO "# Y X06! AVO+%i>Ax UyuC
ei5B! ) (55 UAVO+UTEQ 4¢t< Eiuy O06!laiay DB E'uY "¢
016 1 315B ! %4Ai U « ! 5,'/(A

8$57y VO+i{*61R _E o}
0JIAAU «! ) (555BA
5:5 ", <#ULEA
---OERRANF APERRARIDLE & RXIF A6N15B! A

g ONKAE(S O

" UARTy DBE EGUCKA! 06! KE EUSR ™, <Xy U«!
6!"RO0ODBXCKY! KE ERIDLE >5B ! E></ y <ONKAE A

RIDLE #ULEA G 0

g vy .

USR ™, <,X %AI U «!

tEQ RXR ™, <E{* Ea  EBE63T{* -
38

RXIF + y <,XE*4i?° ¥5B ! A8t RIE=1IEDBG¢/!™, < RSR
A
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g3y JAA@)U
8357 1{* /iy JIAA ERM6F%UUEEA@JAALza @)U A
@ BE6iIU 2(55 U«
5:57,< Opg X ),)24¢t<EW6N+,00DBXaEy 1 YODB Eh*i/R ¢ ™NO
+Aeliy 1 YQO!AI2 5;57,< EGi¥0EEQJAA A
{FOBE>EQJIAAEUT¥OIR_E O
0 865 ",< 2(55>5BA
O05:5",< DBaio A
0 565~,<DBU>?Z2 A
08t 5,( EUI{6 « A

g >AFD i 1) U«

DB64ETSG AlY XHHYI>AFD A'# DB« >AFDEUT¥O1IR
EO
O u5;,)b™ E865~,< %AiU«! 1)5B!A
O DB¢ 565~,<tEQ 5:57,< A
O a{*6 « EI8I5SB! XaE+ 5;,)AE" « A
Ai2 865 " ,<aAla 5;57,<U&l 1)A
g OJAA Ui )(55 U«

8106 !P"# E865~,< %AIU« )(555BA8EY %@!06! EgO06FN ™NO
P-EGiUSB! )(55AWADBOCK,|udct< EA>T)amiLs A

g JOPJAA Ui 3(55 U«

8ty DBT), JoP JiAA EUSR~,< %AiU« PERR5B! A% YS6NZ J&P EEY
%7Z6P20_ EIBU«!Y AwWabDBOCK,|udgt< EA>l)a#UL8 A", EFERR
* PERRA&IhXDBOCK,|Y4ct< EUAI2DB ! ™NO A*KAJIAAU«! A
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g3y «0?

8$57 LY)AXYFY « (AOY,X «-GE A¥EO",<ON A¥EO<ONKAY <DBY AE>
E6" "#° 5; é61 gGIFNT{*6 « A818%$57 + ACGeUUpSuERcUICCE@ ,ihX +&

GE;> «aulRc E5a4aE"2/Rc AJ 7 E818&5 ",<,h « AE!>5B! E865 ",
< U«!lUT{*6 » A¥EO<Y@p,hX « AEBay <E*iOp « AE! AE-0 AE!A
*Ub/UBGPYX 8$57 «$dA

"# 3 8$57 X $EWwUYIhXU«! E8 8&5 ~,< $''(1 E'"# Ui

{6 8$57 A5; é61@GF3AL{*6 8$57 EWwUYIhXU«! E' 8;5 X :$.( 5,(!>
5Bl E5; é61p YRLI™Al@Gf )  Ah".a E5; oGf +¥6E E2i43 ™NOEE p2i4s EJs
6R17 10 A

USR Register UCRZ2 Register
. 0
Transmittgr Em pty TE %
Flag TX|F 1
INTC1 INTCO
R egisteR egiste
Transmitfer Idle TIIMO UART '”*HE'IrU‘gﬂ[I EMA
Flag TID|LE Reguesif—=
1 URF
Receiver:)verrunO RIEVO
Flag OERR r ' 1
_ : |
R eceiver|D atp ADD;N
AvailableR F
1 | /'0
1
RX Rip|W A% T
W aketyp 1 R X7 if BNO=0
R X8 if BNO =1

UCI.RZ R egister

UART « O
g "#oa
5B! 8&5 ~,< X $'"'(1U | "#06a A8t $''(1Y E%Yuy DBOP-! !
i{*6 » E <« AE! (85, (0,3?2US6N!7{#6 « A XOP-!1 1A%12 Ae1l |
A%12 88! P~ Hy ,X 5aM2DB BuYy XDBXOA!l P-17{* « A s (1
L86REIEY OpY DB“i5B! 5;,)E5a4*i5x<% DBXOAaOIA "# " J 8P is6N b
Jffy BBt "# 64S6N E™NO A+ 0,X!7.B EAE ™MNOU J"P S6N #ULE HB86N JoP A
$''(1 l A%n12 EA%12 A  {*6 8$57 -
o
o
h
=
ADDEN !s6N
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g3 VO0daRX UART s6N

'0&8E9V064 E8$57 UOIGI0A'8f(E9V05a E6+X YEIJSGKA A' 8$57 6ED
DBE EO&SE 9VOGAE¥EOUO06Je 7; é61+OP-+ GAa  E'0&8y DBEE 9VO0S

AEDBy 3106 A'Y E9VO0®6 4E865A8&5 "~ 8&5 AWED",< A%5* " <FN4&
T« Ej A
8$57 s6N UAZ5; é61,X gGfs6N E+ 8&5 ~,< :$.(!{ AE9VO06a! E8AIU«
la 8%$57 AE8$57(1Ay < AE!5;(1y < ! 5,(FRN>5BE{ 5; é61,X RLI" A gGf
X A oGfa2ia3LOEE b2i43 EJs 16NI7 10 EUIBOKE E5; é61P,XT)DBU>N+9 A
812U gGfJ{*6 UART « E < -« AE! EMI ° UART e« AE EURI 3 ™NO5B Ix8!E- g U
«1"uY>5B!  EFw E)( UA1  >egGf 47{* = Aa oGfa2i43LOEE 1024 p2i43EJs

1617 10 E ali{* UART « A
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} 6EYNM
B><&1Z Y}7pEYNM A YEYNM ™NO!7.Bn E1+A«4317 Eo> A
46 E EYNM

1 9520 _EY %A o )
AIEYNM*i9n 2i43EJs9%d RC 95E- J'95 A

, | wDT Egs$dEY YA
Y YLEY % O YFYWDT 95 AU, EJsé GKA A
#ULBWDT U EY % A

3 Al‘EYNM*U 9n #UALS\NDT X0 ,5D A15 O, ></ CLRWDT 6K
#ULBWDT x 250, ></?UaES*s CLRWDT1 ' CLRWDT2 !
6N#ULSVDT A
oGIEY YA

4 | AEYNM*U9n oGfs6N EBF%Eg9EgT- A% Y PAANK Y U2i43¢ HALT
6a oGfX6No A

b «EY % A
5 | ALEYNM*i9n Eg9/Egl-. EQ9E E GUYYFY%be+tL  xPAO~PA7
AlYIn A

6 | PFDEY ¥OPA3 + GEglé PFDEg]
PWMEY v A7+1Ae A 6+2A 64
PDOO+ GEgié PWMEgT
g | WDTNX UNeEY #
Y 7i UNeEY Yo (Y% fo~283 f5 BA2YY fo~2M f5 A2 f~2 £~ 2% £5~2'% fs
9 "+ _alseN O'0 /GKA
10 | 1°C 4« O'O /GKA
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h*u+ CA
Vb D
?o.cma* PAO-~EB?2
_T_ vDD P A 3/ReF0 "
10w P A 4 /TeMR 3 °
10w RES P ATS /Henw 470pF gzc System O's
1 0V P A 6 /8¢DPA " OWk R s<c7 5W0 k
0O S C
To.mF* PA7/REP PRCRTE 2
VSS
i P B O /N0 c 1
PB7/ANN7 o ICrystal Syste
For the values
oS OscCci1 Ppg(l)@ c 2 = see table belo
Clircluitio s c 2 o 2
) ) P D 0 /PeAdM R 1
S ee Righlt Side

HT46R U 22

R>< aaJ'Ne)E

EC1AC2 " R1,Xx&aa A

OSC Circuit

J'@E < C1AC2 R1
4MHz J° OpF 10MV
4AMHz E < 10pF 12KV
3.58MHz J' OpF 10MV
3.58MHz E < 25pF 108V
2MHz J'E < 25pF 100V
1MHz J° 35pF 27
480kHz E < 300pF 9.1kV
455kHz E < 300pF 108V
420kHz E < 300pF 108V
R1,X0* "+ XEiB*GKA 95 B8 "+ _ "b)( XO"10+ _ AU YA X V
p LVR S6NEA14t RI1A

"4 0+L + s EY2Xsi S
* ZFS!>AFD

VDD + 00 nJi RESS5B P-1!710+ _+0 0 AEX8XEY A

EE2y RES é61,X4“AE A6N -A
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U L3 V?U

A_

x O0Y G D

mODB,|<

AO3 t<

i01 0~7!

addrOR c, | <

}A,0u | AE a ,<0 | EijU«!
1k Enlk
ADD  AJ[m] | ACC aDB,|<,it E48p 9 ACC 1 Z,C,AC,0V
ADDM A[m] | ACC aDB,|<,t E48p 9DB,|< 1™ Z,C,AC,0V
ADD AX | ACC a0YGD,it E48p 9 ACC 1 Z,C,AC,0V
ADC A[m] |ACC aDB,|< AE!1U0«it E48p 9 ACC 1 Z,C,AC,0V
ADCM A|[m] |ACC aDB,|< AE!U«it E48p 9DB,|< 1™ Z,C,AC,0V
SuB AXx | ACC a0YGD, £ E48p 9 ACC 1 Z,C,AC,0V
SUB  A[m] | ACC aDB,|<|£ E48p 9 ACC 1 Z,C,AC,0V
SUBM AJ[m] | ACC aDB,|<,I£ E48p 9DB,|< 1™ Z,C,AC,0V
SBC A[m] |ACC aDB,|< AE !U«Xjl£E E48p 9 ACC 1 Z,C,AC,0V
SBCM AJ[m] |ACC aDB,|< AE!0«If E48p 9DB,|< 1™ Z,C,AC,0V
DAA [m | Ut'©Emlk 9 ACC X AxH E D EJU4§p w,

1 C
9DB,|<

F EeEvnlk
AND A[m] | ACC aDB,|<. a Enlk E48p 9 ACC 1 Z
OR Am] | ACC aDB,|<. é Enlk E48p 9 ACC 1 Z
XOR AJ[m] | ACC aDB,|<. Oé Enlk E4§p 9 ACC 1 z
ANDM A,[m] | ACC aDB, |<. a4 Eolk E48p 9DB,|< 1™ z
ORM A][m] | ACC 4DB,|<. é Enlk E48p 9DB,|< 1™ Z
XORM A,m] | ACC aDB, |<. Oé Eonlk E4§p 9DB,|< 1™ Z
AND AXx | ACC a0YGD. & Enlk E48p 9 ACC 1 z
OR AX | ACC a0YGD. é Enlk E48p 9 ACC 1 Z
XOR AXx | ACC a0YGD. Oé Enilk E48p 9 ACC 1 z
ChL [m] | iDB,|<?j E48p 9DB,|< 1™ Z
CPLA  [m] | IDB,|<?] E48p 9 ACC 1 Z
Exer'Eef
INCA  [m] |EeerDB,|< E48p 9 ACC 1 z
INC [mM] |EeerDB,|< E48p 9DB,|< 1™ Z
DECA [m] |E=£DB,|< E48p 9 ACC 1 z
DEC [mM] |Eee£DB,|< E48p 9DB,|< 1™ z
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}A,00 | AE 4 0,<6 | EjD«!
n
RRA [m] | DB,|<C/NO! E48p 9 ACC 1 ’
RR [m] | DB,|<C/iO! E4§p 9DB,|< 1™
RRCA [m] | UE'UDB,|<C/iO! E48p 9 ACC 1 C
RRC [ml | GE'UDB,|<C/ O! E48p 9DB,|< 1” C
RLA [m | DB, |<% 0! E48§p 9 ACC 1 ’
RL [m] | DB,|<% O! E4§p 9DB,|< 1™
RLCA [m] | GE'UDB,|<% ! E48p 9 ACC 1 C
RLC [m] | GET'UDB,|<% 0! E48p 9DB,|< 1 C
DB 6EO
MOV  A[m] | UDB,|<EO7C ACC 1 ’
MOV  [m],A | UACCED7CDB,|< 1"
MOV  Ax UoY G DEG7BCC 1 ’
IEalk
CLR [ml.i [ #UL8DB,|<X! 1™ ’
SET [mli |5B!DB,|<,X! 1™
E@/i
JMP  addr | “5ECCE@ 2
sz [ml | VpDB,|<LE EIiCCE>RO50, 1™
SZA [m] | DB,|<EO7C ACCEVpYe+LE EICCE>RO5U, 1"
Sy [mli | VpDB,|<X1 il LE EIiCCE>RO5U, 1™
SNZ [mli | VpDB,|<X1 ilaLE EICCE>RO50, 1™
Siz [m] |EaerDB,|< EVp4§p LE EICCE>RO5U0, 1™
SDZ [m] |Ee£DB,|< EVp4§p LE EICCE>RO5U0, 1™
SIZA [m] |EeerDB,|< EU48p 9 ACCEVp4§p LE EIiCC 1

ExRO5U0,
SDZA [m] |Ex=£DB,|< EU48p 9 ACCEVp4§p LE EiCC 1™

EBERO50,
CALL addr | $/R cAx*{ 2
RET ¢ $/RCE" 2 2
RETAx ¢$/RcE'2 EJUOYGD 9 ACC 2
RETI ¢ E 2 2
I><
TABRDC [m] | Ai2'INIX ROM Y+ EJEO7CDB,|<> TBLH 2"
TABRDL[m] | Ai20 &Nl X ROM Y+ EJEO7CDB,|<> TBLH 2™
JWUO,
NOP ONUO, 1
CLR [m] |#UL8DB,|< 1"
SET [m] [5BIDB,|< 1"
CLR WDT | #UL8,BKY4(«n E < 1 TO,PDF
CLR  WDT1 | NX#UL8,RKYs(« n E < 1 TO,PDF
CLR  WDT2 | NX#UL8,RKYs(« n E < 1 TO,PDF
SWAP [m] | x6DB,|<,XP-"+8V E48p 9DB,|< 1™ ’
SWAPA [m] | x6DB,|<XP-"+8V  E48p 9 ACC 1
HALT E9VvV06a 1 TO,PDF

", O1AICCE@ U ,5a?CE V pI"EW,X48 p(I#] CCE@ GLO2 p<6 EVp'uY ¥OCCE@Ei%LOOp<6 A

2A1)0 812U -
CLRWDT1 &
CLRWDT2 >E24A ;> &

3A10b

PCLXYULO?U2 pb<69;> A

ETO ° PDF U«!i>#UL8 EL8!8 &

CLRWDT2 U 53?0 ETO " PDFU«!3AET«;>48pE
TO PDFU«!+0&a- A

E CLRWDT1 °
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U.n

5

ADC A,[m] Add data memory and carry to the accumulator

AE a0 UUNnXDB,|< A3 t<YelzE 1U«,lt E48p, 3t< A
EclkE>/RO ACC ACC+[m]+C

EiO«! O OVAZ AACAC

ADCM A,[m] Add the accumulator and carry to the accumulator

J\=¥F:Yo) U0OnXDB,|< A3t<Y<E !0«lt E48p, UnXDB,|< A
EolkE>/RO [m] ACC+[m]+C

EiU«! O OVAzZAACAC

ADD A,[m] Add data memory to the accumulator

AE a0 UUnXDB,|<3t<Ys,it E48p, 3t< A
EclkE>/RO ACC ACC+[m]

EiO«! O OVAZAACAC

ADD A, X Add immediate data to the accumulator
J\=F:Yo) U3 t< 0YGD,t E48p, 3t< A
EnlkE>/RO ACC ACC+x

EiO«! O OVAz AAC AC

ADDM A,[m] Add the accumulator to the data memory

AEAO UUnXDB,|<3 t<Ye,lt E48p, UnXDB,|< A
EclkE>/RO [m] ACC+[m]

EiO«! O OVAZAACAC

AND A,[m] Logical AND accumulator with data memory

J\=F:Yo) U3 t< XDB 'UnDB,|<Y « FEea E48p, 31t< A
EalkE>/RO ACC ACC “AND” [m]

EiU«! O Z

AND A, X Logical AND immediate data to the accumulator
AE a0 U3 t< XDBOYGD.FEea E48p, 3 t< A
EalkE>/RO ACC ACC “AND” x

EiO«! O z

ANDM A, [m] Logical AND data memory with the accumulator

AE a0 UO0OnDB,|<Y+3t< XD B.FEea E48p, DB, |< A
EclkE>/RO [m] ACC “AND” [m]

EiO«! O Z
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CALL addr Subroutine call

AE a0 "SEXAx*i0Un X$/Bc EISE/IRcAUD< t 19%kROp?U;> XU,
J 9UU Ey-EQ9Un J¢, :>/Rc A+ b U LO?UNq & XErlkE *
80, 2p<b A

EalkE>/RO Stack Program Counter+1
Program Counter addr

EiO«! O

CLR [m] Clear data memory

J\=F:Yo) U0OnDB,|<XY«#ULE A

EnlkE>/RO [m] OOH

EiO«! O ’

CLR [m].i Clear bit of data memory

AEAO U0OnDB,|<X i!lYe#ULE A
EolkE>RO mli O
EiO«! O ’

CLR WDT Clear Watchdog Timer

J\=F:Yo) WDTAUD<AVOU«! PDF BK¥%(«$vIU«! TO#ULEA
EolkBE>/RO WDT  OOH
PDF&TO O

EiO«! O TOAPDF

CLR WDT1 Preclear Watchdog Timer
AE a0 PDF "> TO U« !FN>#U 0A ™NOG! (CLR WDT2 OCK S*i#ULSVDT AUE<A'R ¢
™ > CLRWDT1E5a"uY ;> CLRWDT2 EEPDFa TO ++-s(50a- A
EolkE>/RO WDT OOH
PDF&TO O
EiU«! O TOAPDF

CLR WDT2 Preclear Watchdog Timer
AE 80 PDF " TO U «!FN>+#U 0A ™NOG! (CLR WDT1 OCK S*i#UL8VDT AUE <A 'R ¢
™ > CLRWDT2E5a"'uY ;> CLRWDT1EEPDFAa TO ++-s(S0&a- A
EalkE>/RO WDT OOH
PDF&TO O
EiU«! O TOAPDF

CPL [m] Complement data memory
J\=F:Yo) U0nDB,|< XIEO!3FEej Eji'b¢ 1-06é¢ 0-1A
EnlkE>IRO [m  [m]

EiO«! O z
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CPLA [m] Complement data memory
AE a0 U0OnDB,|< XIEQ!3F Ee | Ei'b¢ 1-0é¢ 0 - 1E48p>., 23
t<eDB",<,XYex0a- A
EolkE>/RO ACC [m]
EiO«! O Z
DAA [m] Decimal-Adjust accumulator for addition
AEAO U3 t< XY*E@ 6 BCDA'E E@4&a E AOAvp"TIX Ob 9 é
AC=1EFw BCDAxH ;> is t 6EGis +Oa- xVpP-"1X Gb
9 & C=1EFw BCDAxH ;> st 6A BCDE@6rBibp B3 t<®
UO«!;> OOHEO6HEGBOH & 66H X t"OEalk E4§p, DB,|< A¥YE 10
«! C«Ej E*90/sY BCD,X  alb 100EJAE> 2'z E DX
t"©Enlk A
i0o O [m] ACC+00H & [m] ACC+06H
[mM] ACC+60H é [m] ACC+66H
EiO«! O C
DEC [m] Decrement data memory
AEAO U0OnDB,|<XY<£ 1A
EnlkE>/RO [m] [m]-1
EiO«! O Z
DECA [m] Decrement data memory and place result in theragtator
J\=¥:Yo) U0UNDB,|<XY*£ 1BM8p, Bt<J+OUNnDB,|<XYe*an A
EclkE>/RO ACC [m]-1
EiO«! O Z
HALT Enter power down mode
AE A0 18U ,4ce!6/R ¢ ;> J G ]2i43EJs ERAM "~ ,<XYe+0s(SO EWDT AuD <
"UNe<>#U OEVOU«! PDF>5B! 1IEWDT$viU«! TO>#UOA
EolkE>/RO PDF 1
TO O
EiO«! O TOAPDF
INC [m] Increment data memory
J\=¥F:Yo) U0nDB,|<XY-t 1A
EnlkE>/RO [m]  [m]+1
EiO«! O Z
INCA [m] Increment data memory and place result in the aatator
AE a0 U0nDB,|<XYst 1E48p, 23t<J+OU0UNnXDB,|<Ye*&n A
EalliEs/iR O ACC [m]+1
EiO«! O Z
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JMP addr Directly jump
AE a0 IRcAUD<XYs 5E +>0nX 2. EIR c+ ,, X 4»4A ;> A X
>tEQE E™NO!90pONU, <6 E 180, 2p<6,X0, A
EnlkE>/RO PC addr
EiO«! O ’
MOV  A,[m] Move data memory to the accumulator
AEAO UUnDB,|<XY+*& 31t< A
EclkE>/RO ACC [m]
EiO« 10 .
MOV A, X Move immediate data to the accumulator
AEAO U8 I0YGDEQ93 t< A
EnlkE>/RO ACC x
EiO«! O ’
MOV  [m],A  Move the accumulator data to memory
AEAO U3 t<,XYea UnXDB,|< A
EclkE>/RO [m] ACC
EiO«! O ’
NOP No operation
J\=F:Yo) ONjO ENNc;> RO50, A
EnlkE>/RO PC PC+1
EiO«! O ’
OR A,[m] Logical OR accumulator with data memory
AE a0 U3 t< XDB UnXDB,|<YsFEeé E48p, 3t< A
EalkE>/RO ACC ACC “OR" [m]
EiO«! O Z
OR A, x Logical OR immediate data to the accumulator
AE a0 U3 t< XDBOYGDFEeé  E4§p, 3t< A
EnlkE>/RO ACC ACC “OR"x
EiO«! O Z
ORM A,[m] Logical OR data memory with accumulator
AE a0 U,u0nDB,|< XDB'3 t<FEeé E48p DB,|< A
EalkE>/RO [m] ACC “OR” [m]
EiO«! O Z
RET Return from subroutine
AE &0 UUU"~,< XIRcAuD< 64 EIRct 22X 4»4A ;> A
EnlkE>/RO PC Stack
EiO«! O ’
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RET A, x Return and place immediate data in the accumulator
AEAO UUU~,< XIBRcAuD< 64e3 t<EQ9Un,X0YGD ERct+ 22X 4»
4A > A
EclkE>/RO PC Stack
ACC X
EiO«! O ’
RETI Return from interrupt
J\=¥:Yo) UUU",< XIRcAuD< 64e «s6NEIE>A'5B EMI 1Gj, S6N AEMI {
*SB6N,X { ! AVpiu;> RETI U, IE~Y ep>lh EiE-p Ui
E'2/R8c !>lh A
EnlkE>/RO PC Stack
EMI 1
EiO«! O ’
RL [m] Rotate data memory left
AEAO U0UNDB,|<XY % 11Ee1 71 0!A
EclkE>/RO [m].(i+1) [m].i (i=0~6)
[M].0 [m].7
EiO«! O ’
RLA [m] Rotate data memory left and place result in theiactator
AE a0 U0OnDB,|<,XY % 11Ee1 711 0 'E48peEO 3t< E5aU0UnND
B,|<XYexOa- A
EclkE>/RO ACC.(i+1) [m].i (i=0~6)
ACC.0 [m].7
EiO«! O ’
RLC [m] Rotate data memory left through carry
AE a0 U0OnDB,|<,XY E2aE 1 U« 11E1 7'2.E10«eés XE U
«l 1 0'1A
EalkE>/RO [m].(i+1) [m].i (i=0~6)
[m].0 C
CcC [m].7
EiO«! O C
RLCA [m] Rotate left through carry and place result in tbeuaulator
J\=F:Yo) U0UnDB,|<,XY e E2aE 1 U« 11E1 7!12a.E10«eés XE!0
«i1 01 /iagpEd23t< E UnDB~,<,XYe+Oa- A
EalkE>/RO ACC.(i+1) [m].i (i=0~6)
ACCO C
CcC [m].7
EiO«! O C
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RR  [m] Rotate data memory right

AE A0 U0ONnDB,|<XYe~)fCh 1'¢1 oW1 71A

EalkE>/RO [ml.i [m].(i+1) (i=0~6)
[m].7 [m].0,

EiO«! O ’

RRA [m] Rotate right and place result in the accumulator

AE a0 UO0nDB,|<XYe~)fCh 1'E1 0WVi1 7 VE/l148p, 3 t< E
580nDB,|<XYex04an A

EalkE>/RO ACC.i [m].(i+1) (i=0~6)
ACC.7 [m].0

EiO«! O ’

RRC [m] Rotate data memory right through carry

J\=¥F:Yo) U0ONnDB,|<XY<E2aE U« C/i 1Bl o0'!2a.E!1U«eés XE 'U
«l 1 71A

EalkE>/RO [mli [m].(i+1) (i=0~6)
[m.7 C
C [m].0

EiO«! O C

RRCA [m] Rotate right through carry and place result inabeumulator
AEAO U0UNnDB,|<XY<E2aE U« C/i 1B 0'!2a-E!1U«eés XE !U
«i1 71 /i148pEO23t< E OnDB”,<,XYexOa- A
EnlkE>/RO ACC.i [m].(i+1) (i=0~6)
ACC.7 C
C [m].0

EiO«! O C

SBC A,[m]  Subtract data memory and carry from the accumulator
AEAO U3 t<£+UNnDB,|<,XY1ZE 10U «X EA§p, 3t< AV pagp
B6 EC U«!#UL8 OE; 48p !7é OEC U«!ABB 1A

EnlkE>/RO ACC AC&Hm]EC

EiO«! O OVAZAACAC

SBCM A,m] Subtract data memory and carry from the accumulator

J\=¥F:Yo) U3 t<£eUNDB,|<XY*1ZE 10 «Xj EA§p, DB,|< AVp
48p B6 EC U« #UL8 OE; 48p '7é OEC U«!A5B 1A

EnlkE>/RO ACC AC&Em]EC

EiU«! O OVAZAACAC
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SDZ  [m]
AE A0

EolkE>/RO
EiO«! O

SDZA [m]
AE &0

EnlkE>/RO
EiO«! O

SET [m]
AEAO
EolkE>/RO
EiO«! O

SET  [m].i
AE A0
EonlkE>RO
EiO«! O

Sz [m]
AE &0
EolkE>sRO

EiO«! O

SIZA  [m]
AE A0

EolkE>/RO
EiO«! O

SNZ [m].i

AE A0

EnlkE>/IRO
EiU «! O

Skip if decrement data memory is 0

UO0OnXDB,|<XYe£ 1E@- U OE8t O0IiCCE>RO5U, E+ b2kR
OpU EU" 190pONU <6 E 180, 2 p<6,X0, AVp4gspa
OEiRca»dA;> RO5U0, A

[m [M-1EVp[M]=0CCE>RO50, ;>

Decrement data memory and place result in ACC j§kip

UUnDB,|<Y<*£ 1Ege+ U OEVp 0iCCEB>RO50, E848pU,
3t< E UnDB,|<Y+éa- A+ b2kROpU ET?U" '90pONU ,

<6 E 180, 2p<06XU, AVpagpa OEiRca»dA;> R0O50, A
ACC [m]-1EVp ACC=0CCE>RO5U, ;>

Set data memory
U0nDB,|<X£OIASB 1A
[m]  FFH

Set bit of data memory
u0nDB,|<X1 i IABB 1A
[mli 1

Skip if increment data memory is 0

UUnXDB,|<XY-«t 1Eg+ G OE8t O0IiCCE>RO5U, A+ b2kR
OpU . E 2U"!'90pONU <6 E u8U, 2 p<6,XU0, AVp4gpa
OEiRc4»4A ;> RO5U, A

[m] [M+1EVp[m=0CCE>RO5U, ;>

Increment data memory and place result in ACC,gKip
U0OnDB,|<,XY-et 1Ege. G OEVp O0iCCEsRO50, E84§pi>e

, 31t< E UnDB,|<XYe*4an A+ b2kROpU ET?U" 190
PONU <6 E u80, 2 p<6,XU, AvVpisgpa OEiRca»4A;> RO
50, A

ACC [m]+1EVp ACC=0CCE>RO50 ;>

Skip if bit | of the data memory is not 0

g+0UnDB,|<X1 i 1E8t4 OEiRcCCE>RO50 > A+ b2kROD
UO,Ef?U" '90pONU, <6 E 180, 2 pb<6XU, AvVpagp OEi
IRca»4A:> RO50, A

Vp[m]li OECCE>sRO5U0, ;>

5
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SUB A, [m] Subtract data memory from the accumulator
J\=F:Yo) U3 t<,XYe£.UNnXDB,|<XDB EM8p, 3t< AVp4gp B6 E
CU«#UL8 OE; 48p '7é OEC U«IASB 1A
EclkE>/RO ACC AC & fm]
EiO«! O OVAZAACAC
SUBM A,[m] Subtract data memory from the accumulator
AE a0 U3 t<XYe£+.UnDB,|<XDB E48p, UnXDB,|< AV p4sp
B6 EC U«!#UL8 OE; 48p 176 OEC U«!ASB 1A
EalkE>/RO [m] AC & Bm]
EiO«! O OVAZAACAC
SUB A, x Subtract immediate data from the accumulator
AEAO U3 t<,XY*£:0YGD E48p, 3t< AVp4gp B6 EC U«#UL8 OE
i 48p!17é OEC U«IABB 1A
EclkE>/RO ACC AC & K
EiO«! O OVAZAACAC
SWAP [m] Swap nibbles within the data memory
J\=¥F:Yo) U0nDB,|<X" 41°P- 41fix6 A
EnlkE>/RO [M].3~[m].0« [m].7~[m].4
EiO«! O ’
SWAPA [m] Swap data memory and place result in the accumulato
AEAO U0nDB,|<X" 4 1°P- 4 1fix6 EaU48p, 3t<eUnDB",
<XDB+Ha- A
EclkE>/RO ACC.3~ACC.0 [m].7~[m].4
ACC.7~ACC.4 [m].3~[m].0
EiO«! O ’
Sz [m] Skip if data memory is 0
J\=F:Yo) g+UnDB,|[<XY* G OE8t OEi/RcCCE>RO5U ;> A+ bakR
OpU EU" 190pONU <6 E 180, 2 p<6,X0, AVp4gspa
OEiRc4»4A ;> RO5U, A
EnlkE>RO Vp[m]=0, CCE>RO50, ;>
EiO«! O ’
SZA [m] Move data memory to ACC,skip if 0
AE a0 UONnDB,|<Y+& 3t< EJgeUnDB,|<XYe U OE8t 0
iCCE>RO50, A+ bakRBROpU EMPU" '190pONU <6 E usU,
2p<6,X0, Avpsgpa OEilRcd»dA;> RO5U0, A
EalkE>RO ACC [MEVp[m=0ECCE>RO50, ;>
EiO«! O ’
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Sz [m].i Skip if bit | of the data memory is 0

AE a0 g+0UnDB,|<X1 il OE8: OEICCEsRO50, A+ bakROpU
CETPU" 190 pONU <6 E 180, 2 p<6XU, AVpagpa OEi
IRca»4A > RO50, A

EnlkE>RO Vp[mli=0ECCE>RO50 ;>

EiO«! O ’

TABRDC [m] Move the ROM code(current page) to TBLH and datanory

AE a0 Us< U\ TBLP UXBc-O0"+8v  A'INI AI7CUnXDB,|<é&UP-+8V
[i7C TBLH A

EalkE>RO [m /RBc-O A"+8v A

TBLH /Rc -0 AP-+8VA
EiO«! O ’

TABRDL [m] Move the ROM code(last page) to TBLH and data mgmor

AE a0 Us< U\ TBLP UXRc-0"+8v AOAaONI Ai7cUnXDB,|<eUP-+
8V/I7TCTBLH A
EolkE>RO [m  /Rc-O A"+8V A

TBLH /Rc -0 AP-+8VA
EiO«! O ’

XOR A, [m] Logical XOR accumulator with data memory

AEAO U3 t<,XDB UnXDB,|<YsFEeO & E48p, 3t< A
EnlkE>/IRO ACC ACC “XOR” [m]

EiO«! O Z

XORM A, [m] Logical XOR data memory with accumulator

AE a0 U3 t<XDB UnXDB,|<Y+sFEeOé& E48p DB,|< A
EalkE>/RO [m] ACC “XOR” [m]

EiO«! O Z

XOR A X Logical XOR immediate data to the accumulator
AE a0 U3 t<XDBAOYGDFEeOé& E4§p, 3t< A
EnlkE>/IRO ACC ACC “XOR” x

EiO«! O z
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Figl. Full Lead Packages
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Fig2. 1/2 Lead Packages

06 E _ I A)l OmilA _
Oa L_ (o]1]
A 1230 a 1280
B 240 a 280
C 115 a 195
D 115 a 150
E 14 ] 22
F 45 ] 70
G U 100 a
H 300 a 325
[ i i 430
@ MS-001d(e fig2)
06 E __ I A)l OmilA _
O0a L_ oa
A 1160 a 1195
B 240 a 280
C 115 a 195
D 115 a 150
E 14 a 22
F 45 ] 70
G U 100 a
H 300 ] 325
| U a 430
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g MS-095a@e fig2)
04 & _ A)! OmiA _
Ooa L_ Od

A 1145 1] 1185
B 275 a 295
C 120 1] 150
D 110 a 150
E 14 1] 22
F 45 1] 60
G a 100 ]
H 300 1] 325
I a a 430
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24-pin SOPA300milA &6 1|
HAHBAAEAAAAAA
24 1
A B
1 1
vHHHBHEHHHEHE
’C‘
-
< > G
o s W
sEa . a
@ MS-013
. I A)! OmilA
OuE = =
oF:1 L_ (o]}
A 393 i 419
B 256 i 300
C 12 i 20
& 598 i 613
D U i 104
E U 50 i
F 4 U 12
G 16 i 50
H 8 i 13
¢ Oe a 8e
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24-pin SSOPA150milA &6 1|

HAAAAAAAAARAH

A B
1 1
vy JHHHEEHHHE BT
vé4
D c > G
e e a
- — 1 A)! OmiA —
oa L_ (o)1}
A 228 a 244
B 150 1] 157
C 8 a 12
C 335 a 346
D 54 1] 60
E a 25 a
F 4 1] 10
G 22 a 28
H 7 a 10
¢ Oe u 8e
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U>™ (3" KEH?"
KEH 1
T2
> -
-
_—
v
A B C
+
y...
v
5«
T1
SOP 24W
OuE AE & I (! Omm)
A KEH & U,E X 330.0f 1.0
B KEH Y U,E X 100.0f 1.5
C EH —E X 13.0°9-5702
D 47 2.0f 0.5
T1 EB4i * 2480302
T2 KEH 30.2f 0.2
SSOP  24S(150mil)
ouE AE & I ()! Omm)
A KEH & U,E X 330.0f 1.0
B KEH Y U,E X 100.0f 1.5
C EH —E X 13.0°0-5702
D 47 2.0f 0.5
T1 EB4i * 16.8°9-3702
T2 KEH * 22.2f 0.2
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EcEga |
N\ s e
E \EB
CPODDODDDD DD
F w ) W ‘ ‘ S
ollgllel|o]|o o eb
/ \ 4 ) A— J/
oy >y T
> A0«
DO OO OO0 OO0 OO0 O% rucitole
E : E E e E E ,\;‘IC package pin 1 and the reel holes
‘..‘are located on the same side.
SOP 24W

OuE AE & I (! Omm)
\W EoEg (! 24.0f 0.3
P ONOHKEC+ 12.0f 0.1
E 0S (5B 1.75f 0.1
F ONOH7COS (C+f* z ) 11.5f 0.1
D 0S (E X 1 550-10/0.00
D1 ONOH & (EX 1.5010-%"000
PO 0S (KEC+ 4.0f 0.1
P1 ONOH7COS (C+(KS 2) 2.0f 0.1
A0 ONOHKS 10.9f 0.1
BO ONOH * 15.9f 0.1
KO ONOH#A 3.11 0.1
t 6Egunz 0.35f 0.05
C ?Z20'z 21.3f 0.1

SSOP 245(150mil)

OuE AE & 1 (! 6mm)
W EcEgu" 16.099%1
P ONOHKEC+ 8.0f 0.1
E 0S (5B 1.75f 0.10
F ONOH7COS (C+f* z ) 75f 0.1
D 0S (E X 15701700
D1 ONOH & (EX 1,500
PO 0S (KEC+ 4.0f 0.1
P1 ONOH7COS (C+(KS 2) 2.0f 0.1
A0 ONOHKS 6.5 0.1
BO ONOH * 9.5f 0.1
KO ONOH#A 211 0.1
t 6Egunz 0.30f 0.05
C ?Z20'z 13.3f 0.1
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