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A le TKM
O 8 ~ ° TKNO~TKN7
AT
o} T ~ INTO~INTI™ T ~ P0O0~PO7
o) T ~ TO~T2~ TKM T
O ADCT ~ LVDT
A v 4 B LVR 1.8V/2.0V/2.4V/[2.7VI3.2V
A v 4 LVD' 2.0V/2.2V/2.4V[2.6V/2.8VIRVI3.6V/4.0V
A b A
O Vwr27~5.5V @ Fcpu = 0~8MHz
O Vwr20~ 5.5V @ Fcpu = 0~4MHz
O Vuwris~ 5.5V @ Fcpu = 0500KHz
A " SOR0/SOP16/SOP1gFN20
1.2
Fra’ m Ea& I g
MC32P8141A0 M SOP20
MC32P8141A0K SOP16
MC32P8141A0J SOP14
MC32P8141A0ZQ QFN20
1.3
MC32P8141A0 M
NC[]1 20[JnNC
VDD[] 2 19[] G\D
ANO/ FPWML/ P17 [ 3 18 [] P16/ PWML/ AN1/ TKNO
[ SCK] / NMOSODY AN8/ P00 [] 4 E 17 [] P15/ PWVRA/ AN2/ TKN1/ [ SDQ
NMOS0S/ AN9/ P01 [] 5 R 16 [_] P14/ PWVRB/ AN3/ TKN2
NMOS1S/ AN10/ PO2 [] 6 < § 15| ] P13/ AN4/ TKN3
[ SDI ]/ NMOS1D/ AN11/ PO3 [] 7 R 14[ ] P12/ ANS/ VERI / TKN4
[ VPP] / RST/ EVNO/ PO4 [] 8 13[]J P11/ 1 NT1/ TC1/ AN6/ TKN5
TKN7/ EVNL/ PO5 [] 9 12 [] P10/ | NTO/ TCO/ AN7/ TKNG
PO6 []10 11[_] P07
SP20
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P04 D GPIOe A¢ g ili
INTO~INT1 DI voAA R
TCO-~TC1 DI h H+ TO~T1 @b R
PWM11 FPWM1 DO |h'H# T1@PWM 3 TW
PWM2A~PWM2B DO |h Hw T2@E2 PWM
ANO~AN11 Al ADC®¥0 =
EVNO~EVN1 Al ADCj U4 a
VERI Al ADCv véaa =
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2.1
3A M e cH
3021 VDD -0.3~6.0 \Y
I A Vin -0.3~VDD+0.3 \Y
TAOY Ta -40~85 4
qenoy Tstg -65~150 t
L=,vDD gz 2 L IVDDmax 60 mA
L GNDwz> L IGNDmax 60 mA
L NMOS wz o L INMOSmax 150 mA
rod0f os! YT W ec, m 645 6aqriio R slno Y[ie, wESGH
2.2
VDD=5V" T=25
° M =R YT "N T Y Tz cH
Fcpu=8MHz@F Hirc/4 VLVR27 5.5
Fcpu=4MHz@F HIRC/8 VLVR20 55
Lo Fcpu=2MHz@F HIRc/16 VLVR20 5.5
TA2A VDD VDD \Y;
Fcpu=1MHz@F HIrc/32 VLVR20 55
Fcpu=500KHz@F Hirc/64 VLVR18 55
Fcpu=16KHz@F LIrc/2 VLVR18 55
ved L lleak A6 Vb |vDD=5V -1 1 UA
. |SMTVS U 0.8VDD \Y;
V IW Vih A6 Vb
SMTVS 2.0 \Y;
_ . |SMTVS U 0.2VvDD | V
JHI W Vil A6 Vb
SMTVS 0.8 \Y;
Mo L loh o0 6 |voh=VDD -0.6V 20 mA
o L lol A 6 |vol=0.6V 30 mA
7 J NMOS P00-PO1 e
N . Inmos VDD=5V, s« 0.2v 100 mA
alLe P03-P02 e
1 J NMOS P00-PO1 e
Vnmos vDD=5V, 3 L 100mA 0.2 \Y
39 P03-P02 e
| Rpul |P1,P0( PO4)|VDD=5V, Vin=0 -25% 16 +25% | Kp
| D]
Rpu2 P04 VDD=5V, Vin=0 75 Kn
P1, PO( _
([ o) Rpd1l Vin=VDD=5V -25% 16 +25% Kn
P00,P03,P04)
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Rpd2 P04 Vin=VDD=5V 75 Kn
Rpd3 P00, PO3 Vin=VDD=5V, POOPDR/P0O3PDR=0 -25% 16 | +25% | Kp
Vin=VDD=5V, POOPDR/P03PDR=1 850 Kn
Fcpu=8MHz@HIRC 35 mA
Fcpu=4MHz@HIRC 22 mA
WA & un VDD Fcpu=2MHz@HIRC 15 mA
Fcpu=1MHz@HIRC 1.2 mA
Fcpu=500KHz@HIRC 1.0 mA
Fcpu=32KHz/2@LIRC 9 uA
HOLD11 & | Iholdl VDD CPUYV , HIRC/LIRCA 800 uA
HOLD2 1 & | Ihold2 VDD CPUY , HIRCH, LIRCA 2.5 uA
Y~ WA, WDT/LVR 1 0.2 1 uA
U~ WAl & | Istop VDD Yy~ WA, ,WDT A, LVRK 2.5 5 uA
Y~ A, WDT o, LVRA 10 20 uA
Has 431 VLD VDD -10% +1 0% \Y
Havygda | Vur VDD LVRVS -5% +5% \Y
LVD/LVR
VDD 6% 12%
t ¢D4
toYT Ael:QR4qd H eOH A K @ o gL ~ Az p KR VDD/GND
2.3
° "M YT "N Ty 7z cH
VDD=5V, T=25 4 -1.5% +1.5%
HIRC : FHRc |VDD=2.2V~55V, T=-20+ ~70+ -3% 32 +3% | MHz
VDD=2. 2V~5.5V, T= -40+ ~85+ -5% +5%
LIRC ' Furc |VDD=5V, T=25 + -50% 32 | +50% | KHz
24 PFRC
Y "M YT "N Ty Tz cH
VDD=5V, T=25 4 -1.5% +1.5%
PFRC ' Frrrc | VDD=2.2V~5.5V, T= -20¢ ~70+ -3% 32 +3% | MHz
VDD=2.2V~5.5V, T= -40t ~85+ -5% +5%
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25 ADC
VDD=5V" T=25
N L YT "N vy | "z |cH
ADCOOTAD A Vabc |T=-40t ~85+4 25 55 \%
M6 T INL  |VRerFVDD, Fapc=1MHz, Tcon=27us °4 LSB
i 16 T DNL |VRer=VDD, Fapc=1MHz, Tcon=27us °2 LSB
P3N T EZ |VRe=VDD, Fapc=1MHz, Tcon=27us °4 LSB
wooT ET |VRe=VDD, Fapc=1MHz, Tcon=27us °4 LSB
"QH Faoc |VDD=5V 1 MHz
"QH Tcon 14 27  [1/Fapc
ADC 3D A VAIN GND VREF V
ADC 3 i RAIN 2 Mn
ADC R L IAIN 2 uA
ADCL 6> L laob  |VDD=5V, AD "Qa 1 3 mA
ADC 6> L labs | VDD=5V, ADC H 0.1 uA
WO3zNOO i ZAIN 10 Kn
g U4 a> O6 Revi |Vin=VDD=2.5V~5.5V 32 48 64 Kn
> ' a%6 -1% 1/4 +1% | Ve
"0 VDD VDD
'O v &da ViR T=25¢% -1.5% +1.5%
ADCVvV G 2 5 VREF 'O v &da ViR T=-20t ~70+ 3% [ 2/314 | +3% \%
"0 Vv ada VIR T=-40t ~85+ -5% +5%
'Ov v ada Ve 2 VDD
VIROOTAD a VVIR "0 vada VR VIr+0.5 VDD \%
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3 CPU
3.1
Dy D A 5" 1 ¢ D wui W le
D ’ Dy D" 4 9 7 la o A
i e
o " Q 0l ] W o
ADBR R |R= ACC 11 J' &3 ACC R+ACCz ACC 1 1 |c,bCzZ
ADDRA R [R= ACC T 1 J' &R R+ACCz R 1 1 |cDCZ
AOCAR R |R= ACC 1eV C%OU J° & JACC R+ACC+Cz ACC 1 1 |c,bc.zZ
ADCRA R |[R> ACC 1 eV C%0O0 J' & VR R+ACC+Cz R 1 1 |c,bC.Z
RSUBARR |R= ACC “ 1 J"' & 3 ACC R-ACCz ACC 1 1 |c,DCZ
RSUBRAR|R= ACC “ 1 J' & VR R-ACCz R 1 1 |c,bC.Z
RSBCARR|R= ACC “ ¢V C%OU J' & 3 ACC R-ACC-/Cz ACC 1 1 |c,DbC.Z
RSBCRAR|R= ACC “ e VC%OU J' & VR R-ACC-/Cz R 1 1 |c,DbC.Z
ASUBARR |ACC= R ™ 1 J*' & 3 ACC ACC-Rz ACC 1 1 |c,DbC.Z
ASUBRARI|ACC> R “ 1 J' &R ACC-Rz R 1 1 |c,DbC.Z
ASBCARRI|ACC> R “ ¢V C%0OU J° & 3B ACC ACC-R-/Cz ACC 1 1 |c,DbC.Z
ASBCRARI|ACC= R " eV C%0OU J' & VR ACC-R-/CZ R 1 1 |Cc,DCZ
ANDAR R |R= ACCm'HAI J*' & s ACC R and ACCz ACC 1 1 z
ANDRA R |R= ACCn'HAI J*' & LR R and ACCz R 1 1 z
ORAR R |[R= ACCG"HA| J* & U ACC R or ACCz ACC 1 1 z
ORRA R |R> ACC&™HAI J*' & VLR R or ACCz R 1 1 z
XORAR R [R= ACCa a"HA1 J° & 3 ACC R xor ACCz ACC 1 1 z
XORRA R |[R= ACCa G HAI J' & VR R xor ACCZ R 1 z
COMAR R [MRnr 1 J* & 3, ACC Rnr z ACC 1 z
COMR R [MRnri1 J'é=R Rnr zR 1 1 z
ACC[7]z C
RLA ACCIi Vi NeV C%OC ACCI6:0]z ACCJ[7:1] 1 1 C
Cz, ACCI0]
R[7]z C
RLAR R |Ri vi VeV C%OU J° & U ACC R[6:0]z. ACC[7:1] 1 1 C
Cz, ACCI0]
R[7]z C
RLR R RiviveVvC%OU J' & VR R[6:0]z R[7:1] 1 1 C
Cz RI[0]
Cz ACCI7]
RRA ACCI VL N eV C%OC ACC[7:1]z ACC[6:0] 1 1 C
ACC[0]z C

171



sinsmcu

=2 (19 24 €8 7 MC32P8141 Vi1
R[0]z C
RRAR R [RI ¥yLNeV C%OU J* &3 ACC R[7:1]z ACCI[6:0] 1 1 C
Cz ACC[7]
R[0]z C
RRR R |RiyLNeV C%OU J' & VR R[7:1]z R[6:0] 1 1 C
Cz R[7]
. R[7:4]z ACC[3:0]
SWAPARR| QR HA&AE | J' & JACC 1 1 -
R[3:0]z ACC[7:4]
. R[7:4]z R[3:0]
SWAPR R | QR H&E 1| J' & 3R 1 1 -
R[3:0]z R[7:4]
MOVRA R |N ACCé& VLR ACCz R 1 1 -
MOVAR R |N Ré& 3, ACC Rz ACC 1 1 z
MOVR R |N R&é LR Rz R 1 i z
CLRA I Acc 0z ACC 1 il z
CLRR R |] R 0z R 1 1 z
INCA ACCs 1 1 ACC+1z ACC 1 1 -
INCR R Rs 7 1 R+1z R 1 1 z
INCAR R |RT L1 J' & B ACC R+1z ACC 1 1 z
DECA ACCs 1 ACC-1z ACC 1 1 -
DECR R |Rs ™ 1 R-1z R 1 1 z
DECAR R |[R” 11 J' & 3 ACC R-1z ACC 1 1 z
JZA ACCs T 1pd* w0, P Y ACC+1z ACCyY J * w0, PC+2z PC| 1/2 1 -
JZR R |Rs 1 1yd* w0, i1 Y R+1z Ry J ‘' w0, PC+2z PC 1/2 1 -
JZAR R |RT L J' & JACCYJ " w0, i T "Yrp |[R+1z ACCUJ ' w0, PC+2z PC 1/2 1 -
DJZA ACCs ™ 1gd* w0, i1 Y ACC-1z ACCyJ * W 0, PC+2z PC | 1/2 1 -
DIZR R |Rs™ 1pd" wmO, i1 Y R-1Z Ry J ' w0, PC+2z PC 1/2 1 -
DJZAR R |R® 11 J' 6 JACCYJ "' WO, i T "Yp |R-1z ACCyJ " w0, PC+2z PC 1/2 1 -
BCLR R [N R@M by JoO 0z R[b] 1 1 -
BSET Rb [N R@M by J 1 1z R[b] 1 1 -
JBCLR R,b|Y R©M by w01 i T Y N R[b]=01 , PC+2z PC 1/2 1 -
JBSET R,b|Y R&M by w11, T Y N R[bj=11 , PC+2z PC 1/2 1 -
ADBI K |K= ACC 11 J' & 3ACC K+ACCz ACC 1 1 |c,bc.zZ
ADCAlI K |K= ACC 1eV C%0OU J° &3 ACC K+ACC+Cz ACC 1 1 |c,bc.zZ
ISUBAIK [K= ACC * 1 J*' & 3 ACC K-ACCz ACC 1 1 |c,DCZ
ISBCAIK |K= ACC " eV C%OU J* & 3 ACC K-ACC-/Cz ACC 1 1 |c,bC.Z
ASUBAIK |ACC= K 1 J* & 3 ACC ACC-Kz ACC 1 1 |c,DCZ
ASBCAIK |ACC= K “ eV C%0OU J° & 3 ACC ACC-K-/Cz ACC 1 1 |c,bC.Z
ANDAI K |K= ACC/m"HA1 J* & 3 ACC K and ACCz ACC 1 1 z
ORAI K |K= ACCa&"HAI J*' & 3 ACC K or ACCz ACC 1 1 z
XORAI K |[K= ACCa a"™HA1 J°' & 3 ACC K xor ACCz ACC 1 1 z
MOVAI K [N Ké 3 ACC Kz ACC 1 1 -
CALL K [DY2z 1 PeHiz TOS 2 1 -
Kz PC[12:0]
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GOTO K [t 1 Kz PC[12:0] 2 1
RETURN [x DY 2z TOSz PC 2 1
RETAI K [xDY2 +1 XN K& 3 ACC TS PC 2 1
Kz ACC
RETIE KAA 4 TOSa PC 2 1
1z GIE
NOP M "HA M "HA 1 1
DAA BCD 1 | @1 N ACC@é& "Qi BCD ACC(HEX )z ACC(BCD ) 1 1 C
DSA BCD * | @1 N ACC@$é& "Q BCD ACC(HEX )z ACC(BCD ) 1 1
CLRWDT || - i R Hx 0z WDT 1 1 |TO,PD
STOP JVHI & WA 0z WDTY CPUp § 1 1 |TO,PD
o
1 ACC-Y U cEIVI fERAOCEYyEe K- n AT
2 1-vT Wi rped Y76 €, (/M 2~Tce 0 1e~irT
3/~ AOLEF RWES CDCZ Svi i Av [ LEgG PFLAGT
3.2
O wotP 0 - 2Kx168 W 0000H-O7FFHA o
N I '
' I 0000HE
y M
[ 0001H - 0007HE
X fe " 0008HE
) M
[ O009H - O7FRE
o -7 INDF3 FSR1x256+FSR0 o
p Ao 0 O o0155H T p -~ 8B ~ O 11H v 8
B~ O 10H
MOVAI O1H
MOVRA FSR1 ’ 01HQ~ FSR1
MOVAI 55H
MOVRA FSRO ’ 55HQ~ FSRO
MOVAR INDF3 ’ 0 FSR%256+FSR0O U ~ 0155H
T p - 8B ~ HIBYTEY 8B ~ A
MOVRA 10H v 8B~ J  10H
MOVAR HIBYTE " [ HIBYTE © 8B
MOVRA 11H ’ 8B - O 11H
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3.3
U O GPR w SFR 1 Ne a I AGPR
INDFO/INDF2 * SFR INDF1/INDF2 A
AOE§ p Wy y &M
[y vy | o | w | 2a | 3B | ac | so | eE 7IF
000HO7FH | GPR T Q08 4u n
080H 17FH| 3 o 39
180H187H INDFO INDF1 INDF2 HIBYTE FSRO FSR1 PCL PFLAG
188H18FH MCR INDF3 INTE INTF OSCMR LVDCR DRVCR
190H 197H I0PO OEPO PUPO PDPO I0P1 OEP1 PUP1 PDP1
198H 19FH SFR TOCR TOCNTH | TOCNTL |TOLOADH | TOLOADL PFRCCR | PFRCCAL
1A0H 1A7H T1CR T1CNT T1LOAD | T1DATA |PWM1CROPWM1CR1PWM1CR2
1A8H 1AFH T2CR T2CNT T2LOAD | T2DATA | T2DATB |PWM2CR
1BOH 1B7H ADCRO ADCR1 ADRH ADRL |OSADJCR| POADCR | P1ADCR | POKBCR
1B3H 1BFH TKCRO TKCR1 | TKCNTH | TKCNTL
1MH 1FFH| 3 9
ro0s A [ yytRY13 *we | AOIT He, dol HAwEST o, ws/
ACEY g My 4 ary\lod
15 (14 [13 |12 (1 ]0 |08 ]|7 |65 |a]3]2]1]o0 My « &
ojlo|o|o|o]|Oo]|oO ['s "Yb%i9y s X "1 rx WA
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