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T 1 T 8
(R 32 L TSROSO 8
(I v 8
1.3, TEPEBE RISC CPU ZEF ..ottt ettt ettt reeae e e ennane e 9
(R Al = N TSSOSO PR SRROR 9
Xy, Ly [T 10
I i )= DO 11
A, BRMEERAIREME oot e e e e A AR A AR AR AR AR AR AR AR R AR R e e R s eEeR R AR ReReReReReReaennanaen 12
AL AT I AR oottt ettt ettt 12
O R Y 1 L ORI R OO U PR RS TR 12
4.3. ILRC #iZ 5 VDD FIEIE I BRI oot 14
4.4, IHRC FiE M7 5 VDD J5 T IR oot 14
4.5, A ILRC HHZE G VDD HITEZR cooieieee ettt ettt ee e e e eaeeteeaeaannane e 15
4.6. H IHRC FHRMZEE VDD FITEZR coriioeeeeeeeeee ettt e e eae e eennaae e 15
47. WA TAERRSE VDD Ml CLK=IHRC/N HITEER (e 16
4.8. TAEHIRE VDD RGHFEI= ZILRC/N FEER oottt anens 16
4.9, Gl R FRLEBELBHZR B .ottt 17
4.10. 5 v H R ERE (lon) S HEEFLTR(loL) HHZRI ..o 18
411, SN R SIRHEIE (VIHVIL) BIZE oo 19

C TS SR (o = U ) RO 19
ST BT = =% 1157 TSROSO 19
ST I R (5 < 20

T B L OO 22

TR IR T 1 27 23

T I T = 5 NG == 23

2 T B oottt ettt et 24
I B e o ey ]V OO 24

5.2.2. BHEAFAEEL = SRAM ..ottt ettt ettt et e ettt r e, 26

TR T e TR 27

5.2.3.1. ACC IREIREZTIEE (FLAG), HidE= 0X00.. ...t 27

52.3.2. ZHREZFAER: (MCUEN), HIEE= OXOT cooieeeeeeeeeeeeeeeeeeeeeeee e 28

5.2.3.3. EIHAFAFEE 2 (OPR2), HIHE = OXA7 oo 28

5.2.3.4. ZRIFZFAEEE (MISC), HIHES OX34 ..o 28

ST T OO 29
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SR o v (OO 30
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LT 1 T 30
T I = B e L R (10 SRR 30
A R T | L0 e 31

B.2.1. RGN oottt an e, 31
6.2.1.1. IR 2577 2 (CLKMD), HHE= OX03....oooeeeeeeeeeeeeeeeeeeeee e 31
B8.2.2. ITIFRAGHE oottt ettt e ettt n et n e 32
B.2.2. 1. BEFIFTHH .ottt n e et en st st eeneen 33
8.2.3. BB AU oottt 33

0 1 AT 34
A T o= (YA o OO 34
p A (1= (YA NV = OO 35
A T Sl I E 2] = Y AT 36
A L= YA = = = SRR 37

B, T T ettt ee s e s a e e s e E R AR A AR AR SRR e AR E e R AR AR e A AR e R AR AR e AR R e AR R s e aeAns s Reaernaas 38
8.1. W RVFZAEEE (INTEN), HiIE= OXO04 ..o anens 39
8.2. W RVF 2 ZA72% (INTEN2), H1HE= OX08 ...t anees 39
8.3. HFWHERZFAAEUINTRQ), HIHEZ OX05 ..ottt aneas 40
8.4. HIKriER 2 FAEE(INTRQ2), HIIES OX09....oeieieeeeeeeeeeeeeeeeeee et 40
8.5. I ZIEFEAAZE (INTEGS), HiHE= OXOC ..ovoeeeeeieeeeeeeeeeeee e 41
RO ST B S OO URRRRSRRRR 41
T T R 7 SRR 42
IR T =2 e ol T SRR 43

TR Lo T PO 44
T B (O I L B 2 OO 44

9.1.1. I A B FHIN S 2728 (PADIER), H1E= OXOD ....vvcecececeeeeeee e 44
9.1.2. 3 A BB ZFAEIE(PA), HIHE = OXOF .oooveoieeeeeeeeeeee e, 44
9.1.3. 1 A FEHIZFFEIH(PAC), HIHE = OXT0 iueeeieoeeceeeceeeceeeeeeee e, 44
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9.1.5. i [ A FHRAEHIZFAEEE (PAPL), HHE= OXT2. e 44
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(O O LR YA o € (2o = <) TR 47
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12.5.2. IRIEEEZAERE  (LCS), HIHEZ OX2F oo 76
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BT e
% T H o
0.00 2026/01/16 | ¥k
1. 55 11.2.2.95:ADC 4PiE+#e: ¥ ADC 4P A HIM 0.5us 152N 0.2us
0.01 2026/06/02 | 2. % 11.2.2. 5 ¥ K 27: ADC HEHE
3.5 11.5. 1.7 R L2 % PA4 / PADIER.4 1415~ PA7/ PADIER.7
1.5 11795 B SHEE
2. A 111 T A HRE
0.02 2026/09/09 | 5 wrpuzm 110 45, s p
4. FrEAeE 11.3 4 MR
B
TEEH IC /, 5% A B2 MF324 AHo51K APN (RiFHEZEHETD .
APN F# bt Ny

https://www.padauk.com.tw/cn/product/search list.aspx?kw=MF
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IS MF324
'j PADAUK TR 8 fir MTP ZUB BBl

i¥,

1. LR HLRE A

1.1. RGuseE
& EH TR
Rl T AC FLUEAE R . BHA B R ) . R AR BT T IURE I, B EFT 22t 2ok
(24KV) 7= i o
& T{FIEFETEH: -40°C ~ 105°C

1.2. RGIhEE

& 3KW MTP f&F25E it 8 4~ FPPA Fotfdi ] (Al 4ifsE 1000 %)
& 192 FATHEEE AT FPPA Hog
& FiANEM 16 hLE 2R
& AR 8 1 i A
& — 12 AT PWM AR RRES, AT g2 e AN & 25 bl
& SCFF PWM RAEZi K ADC 46
& 5k 11 @18 12 {7 ADC:
W EE A T AR B
W 1 EEA T A VDD/4 HLE
B 1 #EEAH T A BEMF
& > BEMF #Rllgs, 5 L pIhEE
& & BEMF LA N 5[ PAO, PA1, PA2
& —MEA R
& AR A
& > 8X8 filiff ek iy
& SCRF=AHTOR B HAL
& 7 N0 SIES lon-Al low 10mA Ihfig, Al ik b/ Ty AP 2%
& 1 410 51, ZFFloo10mA, HrriEhkc bz safl
& 6 NEH PWM 510, BA lon-10mA 1 loL 20 mA IhfE, w3k Ry rfH
& 16 2% VDD Hi/EEfT
& FER=NMEEG I PA3, PA4, PA6
& [fEENHE: 2.2V ~5V
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1.3. B8 RISC CPU Z#4

37 7] Y AR AL B S R (FPPA™ ) EOR 4 4]

TAERE: )\ FPPA™ b ¥ 0 I8 R

87 i IR 4

YR PRSI R BT 4

TR 7 5 [ HE M F A AT AR R P

MO A7 B S HRE BB ) B B, PR 7 i s B AT 24 4 (4 S-SR B0diE Hi8 41 (index pointer)
FRAEAT AR MTP SO N3 Zhig

FAFAEA N BARATAE AT . MTP R 25 7] =25 H ARk

L B R R R JER R R 2

1.4. iTEEER

& MF324-1J16A: QFN(3*3*0.75mm)
& MF324-S16A: SOP16(150mil)
® HXREHBRSMER, BSRE T ME S B ER
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2. RAGRAITHER

MF324 J2M) R (PADAUK) HEH —3 T MTP HRM =Lk B AL (3-Phase BLDC) % 4k
PGS, RHIFAT PR 5 4568 CMOS 8x8 ALABERRE#I BT, AT IFATHAT )\ IS Th AE .«
HHE ) FPPA™ (EL Al g A A B AR PRSI BOR, RAKE IR M SN (RISC) 284, BRAC B[ EA7 1 45 U
] B ER 48 2 T AN IS, AR 4R 2 208 A AT -

BHWNE 3KBMTP RS 192 F iR F &ML I iEss (SRAMD, fit 8 4~ FPPA Hjpihs

A

MF324 & 11 3838 12 f7 40382 AID i as,

MF324 #pt—Ni H th e ge fIPU AR AR e I 2. Hdh A2 16 ArsEm 28, ANZE 8 frEmn s,
AN, MF324 6N E T — M-3R e . —4 BEMF #&illgs. —A> 12 Stk PWM KA 2 PWM

TRAPBETR, N JC R B ] s S doe (R o T 56

MF324

TR 8 fir MTP BB F#l

AN

IKW MTP

192 bytes
SRAM

Internal Processor Bus

Band-gap

)

POR/LVR

Watchdog
Timer

FPPAD

FPPA1

FPPA2

FPPA3

Internal Peripheral Bus

FPPA4

0

FPPAS5

FPPAG

FPPA7

AN

Interrupt
Controller

16-bit Timer
(T16/T\M4)

1O Ports

12-bit PWM
Generatar

General
Comparator

<=

8-bit Timer
(TM2/TM3)

12-bit ADC

Pulse Capture

878
Multiplier

Limit Current
Detector

BEMF
Detector
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3. 5| oo B ShRe i B

|

i ;"

2 % 3§ ¢
® sl [15 Iﬁl |E| PB2 [ 1 [ 16_| PB5
PA1 Il E PBA PB1 [ 15 | PB4
PAO 7' m PB2 PBO| 3 14_|PB3
PAT zl E oBs PA5 | 4 13 | pAs
Pas | 4 | [ ]ree AGND | 5 12 ] vDD/AVDD
51 [€] [7] [=] el [P
= i
8 Ls o | Pa7
MF324-1J16A: QFN(3*3*0.75mm) MF324-S16A: SOP16(150mil)
5] R Pe B -
BN TR T RE
ek s fikrk S8
110 é‘; W | o oC | GPC | PWM ag | 2% | g | PR
PAO 1/0 H/L BEMF- CMP- ADO
PA1 1/0 H/L BEMF- CMP- AD1
PA2 I/0 H/L BEMF- CMP- AD2
PA3 1/0 H/L \% CMP- PCIN AD3 INTO Program
PA4 1/0 H/L \% LC Flag CMP- PCIN AD4 INT1
PA5 I H \% BEMF- CMP+ AD5 RST Program
PAG /0 H/L V Blflggz CMP Flag ADG6 INT2 Program
PA7 I/0 H/L \% CMP- PCIN AD7
PBO (0] \%
PB1 0 \%
PB2 0 \%
PB3 0 \%
PB4 0 \%
PB5 0 \%
VDD Program
/ AVDD
ErD Program
/ AGND
1. Fr G 1O SIHES A TRl kK #44mA; CMOS Hi HFEHELT .
HER |20 LESIRER PWM i Cnf, 310 ThaeEahEH .
3. X4 PAS 5l e AR, X T RE &AM RS, 1 # & 33Q HFH.
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MF324
TR 8 fir MTP BB F#l

4. BB RE
41, xR KE
L HR BME | mmE | BRE | R & B
YL (VDD) 2.2 5.0 5.5 V | BREEEARERAE, BNA GRS IC
TAEWRE -40 105 °C
fif B 2 -50 125 °C
A7 A 150 °C
4.2. HRAT RS
Zine) Rk =/ME | BEE | BKME Bfr %A%+ (Ta=25°C)
LVR% R EE AL A ZE -10 10 %
ZYi s (CLK)* = Vob = 2.75V@105°C
IHRC/2 8M Voo = 2.5V@35°C
fsys IHRC/4 4M Hz |Vop= 2.0V
IHRC/8 2M Voo = 1.8V
WERKHT RC IR 45K Voo = 5.0V
Pcycle BRI 1000 cycles
Veor FHEENHE 2.1* vV * ZRTF LVR A%
2 fsys=8MIPS@5.0V
lop TAErR 1.5 mA  |fsys=4MIPS@5.0V
0.4 fsys=ILRC= 48KHz@5.0V
I P ARG HLL 0.6 UA Vop=5.0V;
Pp (ffifi] stopsys %74 ' ¥ ILRC HHLA T FF R A
Vpop=5.0V;
I He Nrae i)
lps %EE‘E;Z EE;;'; A 8 UA |Bandgap, LVR, IHRC, ILRC,
1]
pexe mi Timer16 HibuahF-IF bR A
Vi NG HL 0 0.2vDD \Y;
N 0.8VDD PA5
Vv SN LR VDD v
H RS 0.7VDD Other 10
10 #HHEHER
loL PBO — PB5 47
PA5 X mA | Vop=5.0V, VoL=0.5V
HAh 5] 16
10 i X3 LI
lon PBO — PB5 18
PA5 X mA  |Vpbp=5.0V, Vor=4.5V
HoAh 5] 12
120 PA5
R 3 KQ
PH L 71 Vop=5.0V, Other 10
X PA5
R 37 L P KQ
P T 71 Voo=5.0V, Other 10
Vop=5V
Vv Bandgap %% /% 1.12 1.20 1.28 v
B gap 251k _40°C <Ta<105°C*
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MF324
TR 8 fir MTP BB F#l

i) et B/ME | BEE | BRE LKA 2% 1#(Ta=25°C)
15.52* 16* 16.48* 25°C, Vpp=3.15V~5.5V
fiure Kt IHRC Jii * » o | 170g | MHZ [Voo=3.15V-55V,
-40°C <Ta<105°C*
Vapc ADC 7] TAEHE 2.4 VDD \ Vpp=5V
Vap AD i \HLJE 0 ADCVRer \Y
ADrs ADC 7r##% 12 bit
ADclk ADC )0 F 11 2 us Vapc=2.4V ~ VDD
ADC #% 4t} [i]
tabconv (TapcLk A& E AD it ot J&] 16 TabcLk
i)
AD DNL ADC o dE2ktE +3* LSB
AD INL ADC FordE2ktE +3* LSB
ADos ADC ZeiffH &> 3 LSB |-40°C <Ta<105°C*
tint Hh T Bk o 5 30 ns |Vop=5.0V
Vor B A7 i A BOE TR AT HLE 1.5 \Y FEWLRE TR
o 1 TR H 1] 4096 i |misclt:0]=01
(Tire /2 ILRC {2 19) 16384 misc[1:0]=10
tsep R GITHLI[A] 2600 Titre | Tire A& ILRC i 45 34
ARG BERT A]
CPos b s e L PR R - +10 +20 mV
CPcm Ll 28 SR AR O\ * 0 Vop-1.5 Y
CPspt E 50 24 e S92 P 1) ** 100 500 ns | BFHEFT FERTAETA)
CPmc Fb i 55 254 B 75 1R A 1 [ 2.5 75 us
LCPinr OCP H1{E 50 100 210 mV | BRI LA

RIEBHRRI B, IR
R PE R R SRl el . F RN IAE SRR KM, A% R B S 7R SE BRIl =8 ) 2 e Va N -
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4.3.ILRC #iE 5 VDD flEE xR K&

ILRC Drift
55
—e—VDD=5.0V
50 VDD=3 .3V
§ VDD=2 5V
% 45 | | —=—=\VDD=2.0V
O ’ -
40 =
=
35 | | | I | | | | | | | | |
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4.4.HRC JiEmES5 VDD BEXAHLE

IHRC Drift
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g 08 » - //_’_4/ —+—VDD=5.0V
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5 12 —— VDD=3.3V
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4.5 H# ILRC #ER5 VDD HIX&K

MF324
PADAUK T ER 8 fir MTP T Bl

ILRC Frequency vs. VDD
47.0

46.5

46.0

458 " e

'y & "

45.0 R

445
44.0 /

/
435 |

43.0
42.5

Avg. ILRC Freq. (KHz)
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4.6. ##% IHRC WMEmES VDD HIRA

IHRC Frequency Deviation vs. VDD

0.1
SR /
S /
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S /
g -0.3 / ——Avg.
g‘; -0.4 /
< 05 |4
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MF324
TR 8 fir MTP BB F#l

4.7. WA THEHHRE VDD M CLK=IHRC/n HIXH

%Ak 1-FPPA  (fREDETH)
ON: Bandgap. LVR. IHRC; OFF: ILRC. T16. TM2. ADC. PWM;
10: PA0:0.5Hz %t v H e n#k, HAWSIE: &N BAFS

2.0
1.8
1.6
1.4
1.2
1.0
0.8
0.6
0.4
0.2
0.0

Current (mA)

IHRC/n vs. VDD

20

| —e—8MIPS
| —e—amIPS /
| —=—2MIPS /
1MIPS ,/4///,
/ /
e e
2_‘5 3_‘0 3.‘5 4_‘0 4.‘5 5_‘0 55
VDD (V)

4.8. T/EHRYE VDD. R4k 8= =ILRC/n X%

SfF 1-FPPA (IR
ON: Bandgap. LVR. IHRC; OFF: ILRC. T16. TM2. ADC. PWM;
10: PAO:0.5Hz St I FLE 514, SABBIR: B\ LA 5

ILRC/n vs. VDD
400
350 "%'%
300 // ——
E 200 —m—ILRC/1
(3]
% 150 —e—ILRC/4
o
100
50
0
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4.9. 5| BH_b 7/ r o RH i 2%

MF324
TR 8 fir MTP BB F#l

Pull High Resistor
400
350 —e—Others 10
300 ™ —=—PA5
£ \
< 250 \
X 200 \
o)
Y 150 \.\.\_‘\.
é 100 < o < * < +
50
O | | | | | |
2.0 25 3.0 3.5 4.0 4.5 5.0 55
VDD (V)
Pull Low Resistor
76
—~ 4 ——Rpl [
£
S
¥ 72
B r— <> * * ~—
w 70 = *
[%2]
i
68
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MF324
TR 8 fir MTP BB F#l

4.10. 5] sy 3K E YR (lon) S VE HEIR (loL)  HIZR &
(VOH=0.9*VDD, VOL=0.1*VDD)

loH vs. VDD
25
—=—PA /"
<
E
I
o
VDD (V)
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60 |
50 —m— PA /
——PB /
. 40
g /
— 30
-
2 /
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o MF324
j' PADAUK T ZE 8 fir MTP BB F-Hl
AN, 5 M AEBESIKBERE (VIHVIL) #hE
Vih, Vil vs. VDD
40 |
3.5 [|—+—PA5Vih —
30 || PASViI 7
) —e—Others 10 Vih y
S 25 [7|-=Others IO Vil //’/
g 20 /
£ 15
> —
0.5
00 | | | | | |

2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5
VDD (V)

5. gL AbBESR(CPU)

5.1. ThEEHIR
MF324 WA I\ ST, 7ER— /M ss P aFE:
a. ARG IR P B R g5 R e AT B
b. H SRR ARE FORAT A 5K B A2 7 1308 RS P AT
. BRI RN
OIRERRE AC SRR F AT IR

&—A FPPA #\A B CHIR P IH s M RN LT REY, Fr B3 8 U RAEFIRES, HERFR BN
BRERERAE . FETIXFERISH, B4 FPPA W LIMOLHAT H O, 1A ST A PR RE -

o O
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MF324
TR 8 fir MTP BB F#l

TR

PADAUK

5.1.1. FEHG

J\AS FPPA BaIL MR 3Kx15 2 R P A7 fifids . 192 718 SRAM AP 10 3, 3X/\ A4
FPPA FAIGIE I I B B I E AT, DA RT3 & Wl — A LA I A AR DLk 58 AN [F] FPPA AHXS
RLR . B 1 sy FPPA BTt fHHE R .

L FPPAO 11 FPPAO ! L FPPA7 |
| [rorirmamo |1 [romitmt | [roritmer ]
st L e | 0000® | |7
' [#nzmo 1| (2T :
L [ R&kREO R | || BT
:_______¢ _______ Lo 5 _______ : t e 1_______'
< 3 3 3 3 3 >

Y Y Y Y Y

55 W 3K;:F$TP 192 bytes (o]

IR Bt ffiom SRAM i |1

K 1: FPPA HI045H

XA FPPA HT# B LIS VEAEAN e A B B 3, ] DU A
i pmode fir 4 ¥ RGMEREIL LS TR EN FPPA 8T; 152 pmode Ui, %0 ACS FPPA & H
Tk, RME FPPA #ZE M, At i th 4l Fi4s i3 7€ ) FPPA LT,

©Copyright 2026, PADAUK Technology Co. Ltd Page 20 of 89 PDK-DS-MF324-CN_V002 — Sep. 9, 2026



MF324
PADAUK TIv4R 8 i MTP ZIBi Kl

%

PN b 2 B T TR

pmode=0 It}, £ s Bea Wi FPPA #ot, WFEEWE 2 fis. £ FPPA T B BN 24—
RITFERE S, B, W RGR N 8MHzZ, FPPAO 1 FPPA1 ¥4 BI7E AMHz Kb F T4k,

5T FPPAO &, HEFELIFEEA RGN PHAT—IR, K. FPPAO £ (M-1) , M, ...
B (M+4) B R PATEF . X+ FPPA1 1S, HEFBZINFERA RER21HAT—K, WE: FPPA1
EH (N-1) , N, ... 5 (N+3) 4 AT R .

System Clock
(M-1) (M+1)p (M+2)p (M+3)in (M+4)p
e R RERRRRRRR ey ey ey
FPPAO0 A3
(N-1)n (N+1) (N+2), (N+3)n
Ey e e
FPPA1 %%
pmode =0 (FPPAQ il FPPA1 %%, FPPA2~FPPA7 T%k)

2: pmode=0 I b5 I 7 [E]

TgAN b3 B T TR R

pmode=6 I}, 2x¥4715 %/ Bl 45 VU4 FPPA ¥t (FPPAO, FPPA1, FPPA2, FPPA3), i /5 E WK 3 fizs.
A FPPA ST EH ARSIy 2 —HIHEEE T, B, Wk RS H20 N 8MHz, FPPAO. FPPA1. FPPA2
1 FPPA3 ¥4y HITE 2MHz I 4F K T/E. itkif, FPPA4. FPPA5. FPPAG 1 FPPA7 A T.1E.

X1 FPPAO. FPPA1. FPPA2 il FPPA3 M &, LRI B DU A R GUN B AT — R, W FPPAO
fEH (MDD, M, . B (M+4) IEREIBATRR T . FPPAT/E5 (N-1) , 58N, ... 55 (N+3) il
J AT Y. FPPA2 7E55(0-1), # O, ... SE(O+3) i B AT THE /7 ;. FPPA3 1E55(P-1), ZB(P), ......

B (P+3)W 81 R AT FE T -
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MF324
PADAUK TR 8 iz MTP R H#1,

l-,""

| -

Systamn Clock

FUCLTECEP PP P e e e e e e e e e
{M-1);, Mg, M1 )5 [M+2), (M3, M+, Time

1 [ [ [ [ [

FFPAD active

[M-1) My, [N+, (M2, (M2,

[ [ 1 [ 1

= &= E= == E=3

FPP&1 active

{01k, Cin O+ 1k, [C+2}y (0+3)y,

[1 [ [ [ [

E= == R EE ==

FPPAZ active

[F-1)n P {Pel)y (Fel), (R3],

[ [ [ [1 [

E= == = EEEE ]

FPPAZ active
Mote: FPPA4 FPPAS FPAPG FPPAT inactive

3: pmode=6 I} 4b . IT T ]

FPPA H.o0H] LUl fovFar e s ek il s i BB, A FPPAO 2405 . RGvIntt
K FPPAO JH4h, Mo FPPA BITrl LU I MIRE R E & B R . BT FPPA BT TR FPPA

ITIER], RIS ERA S — FPPA H.T,

5.1.2. iR

PP (PC) L3 R — M PUTIRA Mt B MRS MG I & AsiEig, EHESY
LM NREFP A7 il a5 O o BEEEH84, U093 SCHE MR 57 8 A0 2 OB MU I TN — S BT E B PP i B -

MF324 F& )7 it B s i K 5 2 13, fEEE A S, FPPAO [IFE)F 1488y 0. FPPA1 ¥ 1. FPPA2 iy
2. FPPA3 ¥ 3. FPPA4 5 4. FPPA5 ¥ 5. FPPA6 5 6. FPPA7 i 7. 4k ERl, FPPAO HIFEF it
B BhEE 3] 0x10 W RS REF AL . BAY FPPA FAICHREA & B M7 AR v 508 ok £ ) HoRE 3 B A7 It

o
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o MF324
'j' PADAUK TR 8 fir MTP ZUB BBl
5.1.3. BF&H

FHLG, FPPAO~FPPAT HIFE 7 UAHLbE MK I /& 0x000~0x007 . 1 W7 A 45 2 5 1N I ik /& 0x010, 1 H.
HH FPPAO A ez Wi iRss. MF324 HFEABMmE 4 fow, (EH T U4 FPPA $Jt. VU4 FPPA
(¥ b 3 B T AR 7 AR SR BB AE [R]— AR P 25 18] o B T W AR ML AD p N bk 4, Ab 3R B e AR AR T
LABHERE P ARt BT T AL B, R TR bl FFHLS, 347 /34T FPPAOBoot, AR fud& REHILA 1L
S FEE FPPA (85t

// Page 1 // Page 2

.romadr 0x00 /-~ Begin of FPPA1 ----------
// Program Begin FPPA1Boot :
goto  FPPAOBoot; //--- Initialize FPPA1 SP and so on...
goto  FPPA1Boot; FPPA1Loop:
goto FPPA2Boot; -
goto  FPPA3Boot: goto FPPATLoop:
/=== Interrpt service Routing-=-=-=-=---=----- o End of FPPAT -

Y/ Begin of FPPA2 ----------

.romadr  0x010 FPPA2Boot -
pushar ; //— Initialize FPPA2 SP and so on...
tOsn intrq.0; //PA.7 ISR FPPA2Loop:
goto ISR_PA7;
//-----End of |ISR--------- goto FPPA2Loop:
/=== Begin of FPPAQ ---------- y/— End of FPPA2 -—————--
FPPAOBoot : Y/ Begin of FPPA3 ----------

//-- Initialize FPPAO SP and so on... FPPA3Boot :

//--- Initialize FPPA3 SP and so on...
FPPAOLoop: FPPA3Loop:
goto FPPAOLoop: goto FPPA3Loop:
ffememer EN OF FPPAQ —-enemn Hfrmmmmees End of FPPA3 --------

4: REFr4ity

5.1.4. HEARMZHEIG

HARAGZHHTT (ALU) & FRIEBHEAR . 2. B ERE R E N It. s8R MEEE T DL
4. Bingssk SRAM Bl /7By, 1M RIS N R ngsol SRAM. B 1) FPPA B oA HAH N (I #R1E &
= ALU 18 F .
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5.2. Tk 2%
5.2.1. B E#% — ROM

PADAUK

MF324
TR 8 fir MTP BB F#l

MF324 2T B8 0IZ 42 MTP (\J 2 ERE) , FREBEEE (8. s, BRAFEAD) F1

THAT IR -

Frf FPPA Bt P AR A ERAE G A AKW FEFP ARt s b, Ik 1 PR

Bz )5, FPPAO M iEH4EZ 0x000, FPPA1 &4 0x001, FPPA2 & 0x002, FPPA3 )y 0x003, FPPA4
5 0x004, FPPAS5 5y 0x005, FPPA6 3y 0x006, FPPA7 ¥ 0x007. F1Wi A [17E 0x010, R4 FPPAO ffd f

T IIRE -

MTP 77 fif#s Mithhit “A OxBEO %I OXBFF” it R4ifEH, M “0x008 % 0xO0F” 1 “ 0x0110xBDF” Hbiik:
ZE A P AR R (] . itk “0x000 to 0x007” Sy FPPA B Tl #l ikl .

bk Thee
0x000 | FPPAO #eifitthii— goto 54
0x001 | FPPA1 ieifitthii— goto 54
0x002 | FPPA2 jft4fithli— goto 54
0x003 | FPPA3 jft4fithili— goto 54
0x004 | FPPA4 jftifithli— goto 54
0x005 | FPPAS5 jft4fitthli— goto 54
0x006 | FPPAG6 itifthil— goto 54
0x007 | FPPA7 j2iftihl— goto 64
0x008 | HFHEFIX
Ox00F | A FEFFIX

0x010 | kT A M itk

0x011 | AT X
O0xBDF | Fi P fEF X
OXBEO | R4iffH
OXBFF | R4iflifH

F1: MF324 F2 P At 451
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IS MF324
E PADAUK TAVER 8 fir MTP Zi&a B4

P CE R TR TEFFES 2T T

NTRIER P 9 SRR KRS, BT FPPA BTt = P IR A7t as, Hidiikas A sh  BCiE a3
6], WRBCARER TR, AT ER ek AP A I TARER, FEPAE6f s 0 B R 2 fr
Zi

iF,

Hhhk Tiee

0x000 | FPPAO #2i4Hitl— goto #44-(goto 0x020)
0x001 FPPA1 ji2ififilit— goto #§4 (goto Ox7A1)
0x002 (3¢

0x007 R
0x008 ANMEH

0x00F AN

0x020 FPPAO HF#2F TR

0x7A0 FPPAO FEFF&4im
Ox7A1 FPPA1 &7 FFiA

OxF37 FPPA1 FRfF&4Em
OxF38 A

OxBDF A
OxBEO Rau it H

OxBFF AGfEH
% 2. PRGSO ECEH)
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MF324
PADAUK T ER 8 fir MTP T Bl

—

5.2.2. ¥IEFESE — SRAM

Kl 5 SR T MF324 B 22 i 25/ LR A A, BT 1) SRAM U 77 4% 32 241 7] LLIE I FPPA B G7E 1 A4
B B 9 B SN o AR EOT ST DU A B A . A SRAM R A2 fik 5354 78 24 10146 V7 1) J7 142 1O 4
JEASEF I FPPA B 7T 1 HERR T AZ 4K .

A FPPA SLICIIHERCAZ A F S B S BRI, I8 XIEBIRAE . % FPPA STk Fa4T
WL HERR TR A 2 & T X, T IO MERR IR Bt ok . AR AR BT B AT 54 RS 2, T B
F A .

X T AR AT 3, SR e s R BOR S8 B 9 5 sk, BT (R A B ] DL (OB S 5t
ST AR B G 2 R A 24 R RIAG F. MF324 () 192 /> B 77 i 22 3 a] CURF I B 17 B 4 S 17 L.

fir 34k A e g AE RAM X ) 0x00 | Ox3F 7% ]

Address
0x000

DATA FPPAO
Index
FPPA1
FPPAO stack
FPPA1 stack FPPA2

FPPA2 stack |«

FPPA3

FPPA3 stack
FPPA4 stack FPPA4

FPPAS stack
FPPAS

FPPAG stack
FPPA7 stack FPPAG

DATA

0x1FF FPPA7

5: Bl A7 fi s 4l F A
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TR

PADAUK

MF324

TR 8 fir MTP BB F#l

5.2.3. RG e

MF324 )& 128 ik 2% 8] S5 BUE A5 25 18] . MTP F2 57288 =3 B AHMAT .

PAR & MF324 1) 835 47 e A7 JBOt I % 1] 4R -

+0 +1 +2 +3 +4 +5 +6 +7
0x00 FLAG FPPAEN SP CLKMD INTEN INTRQ T16M
0x08 | INTEN2 INTRQ2 INTEGS | PADIER PA
0x10 PAC PAPH PAPL PB PBC GPCC GPCR
0x18 | PWMPBC1 | PWMPBC2 | PWMGC1 | PWMGC2 | PWMGC | EARITH | ADCRH | ADCRL
0x20 | ADCC ADCM TM4C TMACTH TMACTL TM4BH TM4BL TM2C
0x28 | TM2CT TM2S T™M2B TM3C TM3CT TM3S TM3B LCS
0x30 ZCPC ZCPS PLSCC PLSCS- MISC M8OP1- | M8OP2 | MB8RST
0x38 | MB8RSO | PLSPWH | PLSPWL PLSPHH PLSPHL |PWMUPBH|PWMUPBL | PWMODTH
0x40 | PWMODTL | PWMADCH | PWMADCL | PWMDDZVF|PWMDDZVR OPR2
5.2.3.1. ACC REFEFHFH# (FLAG), Hilt= 0x00
hr | WIBRE | IS # R
7-4 | 1111 - |RE. X4 MIEEN 17
3 0 IS |OV Gt o« MRS BAER N, O E AL
AC CiiBhdtfibrd) o W EZAAME L
2 0 W5 |(1) AT RIS E A
(2) WRIKIBERT, LT AL
C GHfitrd) o WE L AFEL:
1 0 W5 (1) ks E A
(2) WIFEFHAMEN . AR EILSZ A AR E R shift T8 2520
0 0 WIE |Z (%) . YWHRSZEIEHEMNSEL 0 FUBEHEE,
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IS MF324
L PADAUK TR 8 iz MTP R H#1,

L)

5.2.3.2. ZRAERER /73 (MCUEN), Hilit= 0x01

hr | BIMRME | IS # R

0 B/ |FPPA7 i MALRMKEMH FPPA7.  0/1: {#H/EH

/5 |FPPAG Ji il A&k FPPA6.  0/1: {3 /k

/5 |FPPAS ji il A& Ik FPPAS.  0/1: {5/

/5 |FPPA4 R . MALREMIKE M FPPA4.  0/1: {#H/EH

/5 |FPPA3 ji il A&k FPPA3.  0/1: {3 F/k

/5 |FPPA2 5 AT, i Aok H FPPA2.  0/1: {5 FI/EH

/5 |FPPA1 & . A&k FPPA1.  O/1: {3/

O NWAlOW|O (N
~|O|O(O|O|O|O

/5 |FPPAO Jit fil. WAL K FPPAO.  0/M1: 15/ A

5.2.3.3. &7 2 (OPR2), #ilt = 0x47

L | ¥igelE | IS # R
7-5 - - RE. EEERNO
4 - - . BN O
3 - - RE. EEERNO
2 0 W5 | kB A 5 16 e i ise. 2 0 T16M %178,
1 - - | R, HREENO
0 0 RE | M8 E 0 5l HEEED. 0/1: PA4/ PA3

5.2.3.4. ZRINAF/E8E (MISC), Hiht= 0x34

A | ¥WIsH1E | SIS # R
7 0 HE |PWMOO0/PWMO2 / PWMO4, ZE&f= 1k {=H//EH
6 0 HE |PWMO1/PWMO3 /PWMO5, 'E&f=ik {=H/HEH
5-3 - - |’

=X T Ab:
5 0 i f=H LVR IIfg

0/1: JaHl / =M

B 1A AR e B [ 1
00: f#¥

01: 4096 4~ ILRC 44 J& 1
10: 16384 /™ ILRC i % & 1
1: R

—_—
1
o
—
o
P
d
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IS MF324
'j PADAUK TR 8 iz MTP R H#1,

¥,

5.3. itk

FERFA AL BE BT A HERG TR BT 2 PR AR SR A7l 25 AU TS, 124052 P ORAF A 712 15 B0 R AR AN S 400
W s HERTEE A A A% (SP) AL 2 0x02. HEMARAT HIM B 7 £, HERRAZ k%2 580l SRAM JL=2, Tkl
HERRAE Gk 25 1048 B 1 Ox00 FF4, ArT LAk 128 717, MF324 £/~ FPPA B0l FH (1 HE M A7 i 75 #n]
PUHT P SR 45 2 HEAR SR BT 2R A7 48 R HE, BB RS FPPA HOTHIHMER SRS AR AT I, DL &R
Gitkfe. T RRGIER 7l E ASMILSRiE 5 & LHER:

.ROMADRO
GOTO FPPAO
GOTO FPPA1
.RAMADRO // kA 7 /T 0x100
WORD StackO0 [1] /1 WORD
WORD Stack1 [2] /2 -~ WORD
FPPAO:
SP = StackO; // 8 5€ Stack0 45 FPPAO fi#i [,
/ REe— By, K24 StackO[1]
call function1
FPPA1:
SP = Stack1; // ¥ 5E Stack1 45 FPPA1 fii [,
/AL 2 JZEY, RN Stack1[2]
call function2

FEAEH Mini-C i85~ , B RGAF U EHER R, & ARRRAER T, ERFIT:

void FPPAO (void)
{

}

FUP AT DAAERE 2RI o L R B HEAR I € 18] 6 RO AE FPPAO ST I IHERCIRE, RGUTHE T
T IHER A, IF IR A W SRR A

FPPAB (void)
cezs GOTOD B=28

FPPAB {void)

ga3a WDRESET
1F 88 HOU A #oz8
gag2 HOU 5P A

K 6: f£ Mini-C i 5 N IHERBOE
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PADAUK

MF324
TR 8 fir MTP BB F#l

5.3.1. HEARIBEH FAE2%(SP), Hilk= 0x02

fr | WIkefE | I H R
7-0 - WS | MERRIRET S AEAE . S AR HERRIR S, B AN DA HERR IR T .
5.4. FEFFIET
il s W
Security Enable MTP AN, FE7 A Vg
Disable(kiA) MTP AR, 27 0] DR sz
64us LVR IHRC iH%l > 64us
32us LVR IHRC jH§$}l > 32us
16us LVR IHRC H%} > 16us
LVR 8us LVR IHRC jH#} >8us
4us LVR IHRC jH$} >4us
2us LVR IHRC jH$} >2us
Disable LVR IHRC %) {2
6. IRG A RGP

MF324 $REEHAREG HE: NS RC k¥4 (IHRC) MNEME RC k%% (ILRC). X =/MRi% %A 4
HiEL % /7 4% CLKMD.4 Al CLKMD.2 J&i sk

F P AT DLNIX AR 3 2% IR — ME N R G BR, A CLKMD #4723 5 T AR AE N R G, LA
AN TA] N 75 2K

PR o A Jo FHEUE HE#% FHLEBRIARES
IHRC CLKMD.4 B H
ILRC CLKMD.2 Ja H

* 3: MF324 124t 2 MR 45 FE %

6.1. PR R R G 43 A A SRR AR %

JAsE, JAH IHRC Ml ILRC k% . IHRC AR i@ IHRCR ZFA7 38 T ievlE, PAUHBR L2484k, i
TASHEN 16MHz. B J5 A2l 22 18 5 7E 2% LAY, (EATh 2 Bl F s I A AR R R i A8 A T A e 7%

ILRC FIMR M & T2 MR B AR E A2k . B % IHRC / ILRC 4ii% 5 VDD HJ= & LK IHRC
/ILRC #iFH5EERRR, HS LNEKE.

MF324 $3 T B84t IHRC ZR R GER &R 16MHz) , DLER T A= E SR ER . ILRC HER
ERRAE . X T B EASH S H N T, &0 ILRC B8k /ES 1 E
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MF324
PADAUK TArER 8 Az MTP EiFH#l

6.2. RERT B IHRC B
6.2.1. RZATh

RGP EER EH IHRC A1 ILRC, MF324 R Gt h iifkan il 7 fios.
EHE, BT ARGy ILRCM, AP ATLGEE K E CLKMD 7744 & BEI T S R GEt 8, 5 A\ CLKMD #F
Fras e, BT R G Bioks ST B F 3009 B (I

o
¥,

CLKMD [7:5, 3]

HRC x0.75, 1, =2, =4, +8, >
+16, =32, +64
M __, System
U Clock
X CLK
ILRC —* 1, =4 »
B 7: SRR &R
6.2.1.1. EJ4MERAFFH(CLKMD), Hihl=0x03
fr | WIseME | BB # B
RY} Bhik %
Type 0, CLKMD[3]=0 Type 1, CLKMD[3]=1
000: IHRC/4 000: IHRC/16
001: IHRC/2 001: IHRC/8
7-5 111 5
101070117100/ 101: 175 010: &%
110: ILRC/4 011: IHRC/32
111: ILRC (2ki\) 100: IHRC/64

101/ 11x: {55

4 1 5 |JBA IHRC #k¥as. 0/1: {=H/IEH

B[ MERRRLE . RN TR [7:5] i e

510 0/1. KM 0/ K 1
5 1 5 | BEHILRC. 0/1: ZR/EH
WAREEH ILRC, FI 1€ b #4055
5 | EHAE . 0/1: 2H/EH
0 0 5 |5 PAS/PRSTB hfg. 0/1: PA5/PRSTB
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MF324
PADAUK TArER 8 Az MTP EiFH#l

TR

6.2.2. MERHE

TR A = filiE R, IHRC Sl fl Bandgap 2% HLUE A 7] RERE A [R], MF324 $24ik IHRC 4% Bandgap
REHERTE BRIX L 72 57, AUETHRE T A F P IR e BT e, I IX ANy & 4 E SR L (2 157 HL TG
R HEAr AW TR
ADJUST IC  SYSCLK=IHRC/(p1), IHRC=(p2)MHz, VOUT_5V=(p3)V, Bandgap=(p4);
X, p1=2, 4, 8, 16, 32, 64; VLA [H 1) RGEH Bt
p2=16 ~ 18; KL H BIARFIMI%, WHERE 16MHz.
p3=2.7 ~ 5.5; MR AN [ 11ty i 5t e R A HE S 7
p4= FT7F sk 514 Bandgap it .

HHEEOLT, ADJUST_IC ZIFHUEKZE—ir, FLABDE RGN TAEMER . IHRC S RAME MR 7 A AR
FEF B E AN MTP 2088 I RPAT — Ik, a2 BERIT.

R IHRC BAEIEFA FAET, TS KRGS AR IHRC R AHE L L R G Bl R, 40

4 PR:

SYSCLK CLKMD IHRCR Description
O SetIHRC/2 = 34h (IHRC/ 2) ARHE IHRC F: 1 2] 16MHz,CLK=8MHz (IHRC/2)
O SetIHRC/4 =14h (IHRC / 4) AR IHRC #:#f:#] 16MHz, CLK=4MHz (IHRC/4)
O SetIHRC/8 = 3Ch (IHRC / 8) AR HE IHRC 1 E] 16MHz,CLK=2MHz (IHRC/8)
O SetIHRC/16 | =1Ch (IHRC/ 16) HRHE IHRC F:#fE#] 16MHz, CLK=1MHz (IHRC/16)
O SetIHRC /32 | =7Ch (IHRC/32) AR HE IHRC 1 E] 16MHZz,CLK=0.5MHz (IHRC/32)
O SetILRC = E4h (ILRC /1) AR HE IHRC F:#fE %] 16MHz,CLK=ILRC
O Disable EES A | IHRC Ak, CLK A

% 4: |IHRC FMFAZ HERL TR

NHEZREAFREST, MF324 ANFE RPIRE:

(1) .ADJUST_IC SYSCLK=IHRC/4, IHRC=16MHz, Vop=5V
FFHLJE, CLKMD =0x14:
a. IHRC [IREHESIZR N 16MHz@Voo=5V, & Fl IHRC (i 45k
b. £4it4h = IHRC/4 = 4MHz
c. BIVMSH, JEMH ILRC, PAS ZLERARLIN

(2) .ADJUST_IC SYSCLK=ILRC, IHRC=16MHz, Vop=5V
JFHLJE, CLKMD = OxE4:
a. IHRC M ESE N 16MHz@Voo=5V , 15 H IHRC (K {4 H
b. ZGtH % =ILRC
c. BHEIVMER, A ILRC, PA5 &7EH A

(3) .ADJUST_IC DISABLE
TFHLE, CLKMD #1781 A CBARfIEE) -
a. IHRC AR #EFH H IHRC FeisH
b. ZR4iH4E =ILRC
c. BIVMEA, BH ILRC, PA5 E{EM AR
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MF324
PADAUK T ER 8 fir MTP T Bl

— —

g

L

6.2.2.1. R 5= A
(1) HRC (L IE#AFRAE IC BRI BEAT (1
(2) IC BEME (AR COB HIHIRK) KX IHRC MIBIRA —Efm. R 1 IC
o FIBEAP R EEAT PR, SR PR R EREIRRL, AT eI K IHRC BV FS B Hh A OB R, IR H 1

U R A — 2,
(3) _LiRIAEHE F A AAE ] COB da 4 B2 Z Atk Al BEAT S [AACRE(QTP)I o B AL T 3 mPRE AN HilR

e R (R D 7 DT
(4) HPikE S Em T —SAMEE TR, Bl IHRC B BRI R 0.5%-1%/ 4, 2%/ IC 1)

IHRC M B30 H b -

6.2.3. RN EH I
IHRC )5, #Eik CLKMD ZFf7#s % e, MF324 Z4uif#hnf LA S 7E IHRC #1 ILRC. EOSC Z [A|Y)4# .
BBTER, FAEYIH RGN B FIRHE R SRS . . I A SBT3 B I BhiEN, Rzt R
Gt ePIE U R B, SAJEFOCH AR, 1525 IDE: “HI - “EHFMN - “IC B - “GIERNAE —
“CLKMD".
Bl1: RGP ILRC D143 IHRC/4

I RGN ILRC

CLKMD.4 = A1; Il E#TFFIHRC, HLIFEETTTFILEED
CLKMD = 0x14; Il ¥R IHRC/4, ILRC AEEfEIXBiEH
/CLKMD.2 = 0; Il BWEE, ILRC A UEXEERH

1 3: RS8P M IHRC/8 F)4: %] IHRC/4

I REE4N IHRC/8, ILRC JNE A
CLKMD = 0x14; /I ¥k IHRC/4

Bl 4: RGEATRENL, R R DI I Bl A 5% A SRR R 4R A%

Il RGH4EN ILRC
CLKMD =  0x10; /I A8EM ILRC ¥J#:3] IHRC/4, FF X% ILRC iR 3%
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) MF324
'j PADAUK TR 8 iz MTP R H#1,

7. 841

S8 MF324 EMRIEEERZ, ETEFVA: LHENM. LVR EA7. BIIMENGEE ZEAMAM PRSTB 3
JEAL. A, REGKBENEN. PR 2l 0x000, MF324 F ) H 4 25 A7 28 K 4 v B O ER
IME-

71. LB - POR

FEHLEE, POR (LHisgfir) T4 MF324; (EL, by i J o AR AR, MRS A LR T4
FEHLEREIORA, FERTH I8 0 20T, SUFF 2547 /> ILRC WHEREN, XIS Teer, 41 8 .
TEHLIG BRIAR RS 6% ILRC. AP 2 75 S04 R G0 BIUEAN ILRC YIHCE] IHRC, TULAZU e FRIAR I (4 35 %
B, IR bh B R

KA BB, MF324 i e it & (AL T AN E IR -

H ¢ tSBF’

i "'

POR

=

Program
Execution

8: LRI

9 BRI BAIITHIRAE . S, LHREAS FPPA1~FPPAT7 215, BiAELE FPPAO LA K &4
Mk SERCET, JA ] FPPA1~FPPAY.

________________________________

' ! 1

| | :

! ! 4| Set the Stack of FPPAT | |
i ‘ Initialize the system clock ‘ | i i

s * s i =
— 1 1 I .

FPPAD | ‘ In|t|a||z'etheI0 ‘ : _________]__ ____________

‘Initializethesharedresources‘ Tt ":

| set the Stack of FPPAG | |

| Set the stack of FPPAO | | . .

¥ . ! !

Enable FPPA1 : = Enable FPPA7

FPPAOQ Firmware i ! FPPAG Firmware |
|| set the Stack of FPPA1 | ! »| Set the Stack of FPPA2 || ‘
' | EnableFrPaA2 ! Enable FPPA3 ; o o o

' [ FPPA1 Firmware | | ' [ FPPA2 Fimware | |

K 9: Jrhliife
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MF324
PADAUK T ER 8 fir MTP T Bl

7.2 [ RESE - LVR
FA P T DR [ U0 75 SRR AN [ 30 R G b s Tk MO0 R G0 b 5 BB LR A LVR P ARSE &
DL RSk R VDD FRE3| LVR HFLLF, R4 KR4 LVR S, HEFEME 10 fix.

LVR EfiJ5, ¥4 VDD>VDR (SRAM AEfR#FFHEE) I, SRAM HHkgifre. (H2, WwRHR A
EE SRAM, R LR, 24 VDD<VDR B, HIEAEGI TSRS,

o
H
¥,

| tsee |
LVR l
Program |
Execution '

10: IR R AL

il AT AAEAS A B 7 SR IEFEA R B R e B, 38 5E B0 AR GE I B N 5 LR AT LVR IR 25 45 R
ARG E . LVR FSLAERRAE SR I RE ik £, AFRRG Bl MK LVR ¥5E, S HET 13.1 P RS
I ) IR A HL

A TAEAER . B AT LVR 7K IGE B

SYSCLK VDD LVR
8MHz =2.75V 2.75V
4MHz 2 2.0V 2.0v

#5: LVR KB Z*%
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3} MF324
'jl PADAUK TArZg 8 bz MTP B 54l

M MISC.2 wEA 1 DA LVR Dhhk. b RifffR VDD Wik & T8 s CERE, 50
IC W] AV IE W TAE.

RIMEHESR (MISC), Hulk= 0x34

fr | ¥IGR1E | BIB B
0 HE | PWMOO / PWMO2 / PWMO4 &&= 1k =1/ B

6 0 HE | PWMO1/PWMO3/PWMO5 &&=k =1/ B
5-3 - - R
= LVR IhfE
5 0 s 15 H IR

0/1: B5H / &H

1100 B A e s ) 8 -
00: f#%¥

01: 4096 /> ILRC i 4 & 141
10: 16384 > ILRC I & 4
1: {RH

o
o
o
P
d

7.3. & [ V@ i R AL

EIVRWDT)2E— ey, sk A ILRC, BT IMEANTT, HEEFHAT ADJUST_IC |, &% AT
e, HEEMEREIR, FEHEEITI. 24 ILRC <MK, HI 45k, ILRC KEA Al Gex AT
ERARA, YRR TERE AR 2, i A LTI R 2 ARV

FAh, R BMEEEE, BV RPEE SIS BEX A 5l wdreset 5415
WDT, LLEfRAE WDT A8 2 B 2 8 1 i 4 & 3 .

R I R(E B G 2 s =, e, wLUHTE4S wdreset i E AT 141, £ LB {7 (POR)
BT TR wdreset 164, B 1MESHEE.

2 WDT IR, MF324 ¥4, BEHITEHATEET . BT 1002 25 AP E i 11 s
KRAEFBITHESBR, MF324 R IE 5 .

VDD
WD | tsep |
Time Out _‘ !
Program i [
Execution '

1M BTV AR S
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PADAUK TArER 8 Az MTP EiFH#l

Mot

A a7 A7 45 MISCI1:01 AT e Py A A A O T 1A IR I 1], R A CLKMID.A 7T LAk FER B T I DI REAT

oIS 4] S 7E 52 (CLKMD), Hihk = 0x03

{0A PIsBE | W5 #H R

WK RC IR 28 ThRE. 0M1: =HIEH

2 V| BB | Re %, Bk
1 1| ®E | B, oM. BREEE
0 0 IS =] 5| PAS/PRSTB Ijft. 0/1: PA5/PRSTB

7.4. 5B AL - PRSTB
MF324 S Fi4N G R ThRs, HANTEN 55 PAS L= [m—A 10 i 1. {8 F 455 A 2h s 7 5.
(1) &€ PA5 NN
(2) i CLKMD.0=1, ff PA5 A4hi PRSTB 4 A HIfL
FEANER AL 5 B A BT, RGEAL T IEH TARIRA  — B &AL 5 I 2K B, RGEVR S . PRSTB
ST E I E 12 s .
2954 PRSTB E AR, MF324 B 176k 2 (B 9 7 5 .

VDD

PRSTB H‘H

Program
Execution

tsep  —

-
- L

12: SNBSS BT A R
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) MF324
'j PADAUK TR 8 iz MTP R H#1,

i "'

8. iy

MF324 4 9 AN s .

1. SASNEBHHSI I (PA3. PA4. PA6, i INTEGS %47 244 5)
2. GPC #illr (KT INTEGS HA7# e 7€)

3. Timer16 H1ll7 (KA H INTEGS 77 85 45 )

4. PWM 1t 5. ADC il

6. Timer2 1147 7. LC il

8. Timer3 11t 9. Timer4 {1157

B WAE SR IEAT B O P Wz d A8 A eds FE . RIS S5 13, B i A s sRvs G AL A% e 1
BADF HIF S S 27 % INTRQ/INTRQ2 5% . i sRbm G B E mi ] DU L TR s R Bt sl pi & e A 2
KR T X745 INTEGS/INTEGS2 e B . A B P Il Rl &0 # th engint 482 ¥ OF 4w ik A
Wriz{r, VILAEH] disgint 54 (fFRAERFED #HE.

HA7 FPPAOQ 7T LAZ 32 FRIrE R, oAt FPPA SLICAB Wz . Fr Wi MG IL MR it o, bk th ek o A7 45
SPRE. M TR 16 v, HEtkaFfrds SP Az 0 NifR+F 0. 14k, HIF A pushaf/popaf 54 #5
ACC 17 & AR 5 2 A7 o RMELAF G 2 WBAF it 2 P IR

HI T HER S ER A AL, R ROZE A Al as o Tl PR R AR A i s LA L,
FPPA HLTHERIRET IR T LA e s A P i€, DASKBUR K I R Gk

TER TR SR R, AT DL S 2T A7 48 INTRQ/INTRQ2 HiE H Wi & AR Y8

INTEN2[7]
LC Qutput | Detect INTRQ2[7] }
—_—
event
INTEN2[3]
GPC Qutput Detect INTRQ2[3] }
—_—
event
INTEN2[1]
Timer4 Output | Detect INTRQ2[1] }
event
INTEN[T7]
Timer3 Qutput Detect INTRQ[7]
—

event INTEN[6]

Timer2 Output

_ 0

v
F

Detect INTRQ[6]
event

Interrupt to FPPOD

INTEN[5]
PWMG Output Detect INTRQ[5] )_ |
R ——
event
INTENI[3] . A
: | engint [ disgint
ADC OQutput Detect INTRQ[3]

event NOTE: “ engint” and * disgint” are instructins

event

T16 Output INTENL2] N\
Detect INTRQ[2]
event
INTEN[1]
PA6 Output
P Detect INTRQ1]
event
INTEN[O] —\
PA3/PA4 Output Detect INTRQIO]

13: i A ]
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Mot

PADAUK

MF324

TR 8 fir MTP BB F#l

IR EIER 2 (OPR2), Hiht= 0x47

YA YIGRME | IS iR

0 0 RE | 497 0 51 E#ET. 0/1: PA4/PA3
8.1. HUT R FFE (INTEN), Hihb= 0x04

fr | WIMRE | IB R

7 0 S | JBAM Timer3 s . 0/1: Z=H/EH

6 /5 | B HAM Timer2 fis R k. 0/1: E=H/JEH

5 S | BN PWM P2 A28 s . 0/1: 5 H/8H

0 B/ | R A ADC . 0/1: 5 AR

5| HM Timer16 (s i, 0/1: =5 H
1 0 B/5 | HA PAG [t . 0/1: 4/ e H
0 0 . OPR2.1=0 |Ja M PA4 (st . 0/1: 15 /)E F
OPR2.1=1 |JAHIM PA3 [t . 0/1: 15H/EH]

Hrr, OPR2 ZiEFEH 74y, Huhk=0x47,

8.2. FlT oV 2 BF472%% (INTEN2), #iht= 0x08

fr | BIMGE | RIE Ei: Y
7 0 - |\ LC Hir. 0/1: FHIEH

3 0 | /5 [JHAM GPC [, 0M1: {=H/E

1 0 | 85 A M Timerd fiyrhii. 01: {51/ A
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9 MF324
L_ PADAUK TArEg 8 iz MTP Bl Al

L

8.3. FNTERFER(INTRQ), Hitk= 0x05

L | WIMGME | BB # R

7 - B/E | Timer3 FIHIWHE R, AR i EAF B IREE . 0/1: AiERAER

6 - B/E | Timer2 FH WG R, AR R EAF RS S . 0/1: AiERAER

5 - B | PWM PSR R IWnGK, A e B EEE . 01 RifR/igR

3 - /5 |ADC W IrE R, SoA A E A RS R . 01 AERAER

2 - B/E | Timer16 W lrig R, oA 2 it B R AHEE. 01 AZSRAGK

1 - B/E |PA6 HITWER, A2 EAIFHEEE. 01 AERAEK

0 ] - OPR2.0=0 |PA4 KIHibrigsKk, A2t ErIFhEsrEE. oM. ANERAEKR
OPR2.0=1 |PA3 [y lbrigisk, A2 A EA I HRNES. 01 AuRAGR

Hr, OPR2 &ik&178s, Hulk= 0x47.

8.4. HHTIEK 2 HFAAAR(INTRQ2), Husik= 0x09
R | wigeE | s B

LC Myhirissk, izl thfifFseE, harHiEks
0/1: TiFRIATER

7 - s

3 - /5 | GPC [ lris R, S i B IS F . 0M1: AERAER

1 - /5 | Timerd B WK, BAE B EADIFBBIHEE . 01: ANERAGK
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IS MF324
'j PADAUK TR 8 fir MTP ZUB BBl

8.5. PN FEFHFR (INTEGS), Hilik= 0x0C

i¥,

b | WIdBME | BT #i &
PWM Hh i £

7 0 HIE |0: PWM 3asil f
1: PWM %28 45 5
GPC i1 ik

00: _EFFHSAITR FEHT I i 2 Hh T
6-5 00 B5 |01 TR U A R

10: B Rl R e

1: ¥

Timer16 b &k $¢
4 0 TS 0. TG R A
1: FFERZIER T

PA6 W21k £

00: b FHERI T BT 3K Hh e
3-2 00 S |01: TR R A

10: N A KR b

1: R

PA3/PA4 Ik ik £

00: AT B SR oK H iy

01: TRk

10: FBEZIE R

11: fRE

¥ % OPR2.0=0, Ni%&# PA4; % OPR2.0=1, Nik# PA3

EE:
INTEN/INTEN2, INTRQ/INTRQ2 A WIUHE, FrCAEAEH thbrar, — e TR = Sk e fd. B INTEN/INTEN2
590, INTRQ/INTRQZ i& & £ vh by & A= Y fi %

8.6. il TAEWMAE
— B RA T, HEAAR TAEREEL T
(1) TP BB G R SP 2 A7 248 € M HEARAF A 2% o
(2) #rHY SPRH ¥ SP+2.
(3) & Jmrh Wk & sh s A .
(4) Kbl Ox010 $REUF —4464
W ERUE, K reti e AR BIREE WFRT, HEAA TAERFZD T
1) M SP ZifE8 45T IEARAAAG 48 H B IR E AR 7 T30
2) Hi) SPIGHE N SP-2,
3) &R EzhEH.

(
(
(
(4) T ZFARR AR TP IWTHT ECRITE L
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o’ MF 324

‘j: PADAUK TR 8 iz MTP R H#1,

8.7. FWTHI— BB IR
40 P o O M, R0

AW W INTEN/INTEN2 Z5A72%, FFIe 5 ZE o W 5 i 47

B 2. JEE INTRQ/INTRQ2 #4745

LI 3. ERFH, A engint 184 R HARHED SV CPU B aifg.
LR 4. SRep. PR, BN TR .

AR S: MR HAT R, REERT.

B i AL AL RS, AT pushaf 54 KR ALU A FLAG #1748 8d0, IEAE reti 2 W7, {81 popaf 1§
LEJR . — AP ERNT

void Interrupt (void) /| iR A G, BB TRER
{ I ABhE#EN disgint BPRAE, CPU A& FR8 52 it
PUSHAF;

POPAF:
} I RGHEBHEN reti, BELEIPAT reti 5EHE A HBIKE B engint PR

* FEFRF P, AEM disgint 452 5% T H T
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IS MF324
'j PADAUK TR 8 fir MTP ZUB BBl

i¥,

8.8. {3 Fl Fh W55

i FH 2 0 2T B JEN (R HEAR AP 2 AORAE T T B, — SR R AN, I IR AN Y. P
HIRBIRE 0 1 T A B P, v, AREER WA pushaf & /5 EE DY T HERAE it 2%

void FPPAO  (void)
{
$ INTEN PA4; Il INTEN =1; 4 PA4 ¥EAL AR, F=AFR TG R
INTRQ = 0; Il BB INTRQ
INTRQ2 = 0; Il 5B INTRQ2
ENGINT 11 Ja A R e
DISGINT 1115 A R e
}
void Interrupt (void) Il R WiiR 7
{
PUSHAF Il 774 ALU F1 FLAG &5

/I % INTEN.PA4 £ EFEF S B FFAIIE, WA AR CLAK INTEN.PAO 275N 1.
/I #ltn:  If INTEN.PA4 && INTRQ.PA4) {...}

Il R INTEN.PA4 —BELEfFRRIRAS
I R ATLAE S INTEN.PA4 KM,  LUIne o i AR 555 R i3 2

If INTRQ.PA4)
{ Il BeAb PA4 Hik iR 55 15 72
INTRQ.PA4=0; /| MERMRAL (BL PA4 D

}
// (X:) INTRQ = 0; Il AEWAEFWRE T &G, AMH INTRQ =0 —XA&HiER
11 RAE AT RS NI A AR T R AL BRI R T, R AN B
POPAF Il R ALU Rl FLAG %17 4%
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MF324

PADAUK T4k 8 fir MTP R A4
9.1/0 ¥iH
9.1.10 HXRFHESH
9.1.1. % 0 A BN e H & 745 (PADIER), #ilit= 0x0D
fr | ¥IselE | IS # R
70 | oxer | m | PAT-PAO KU
1/0: J5H | 15/
9.1.2. ¥ A$UEHFFEE(PA), Hilik = 0xOF
L | ¥IsEME | IS # &
7-0 0x00 | BE/'5 | A BUEZ /758
9.1.3. ¥t 0 A 51| & 725 (PAC), Hilik = 0x10
fr | ¥IsEME | IS # &
B A PR AR . X AT A P ORE SO T A A5 A B BN A e i
7-0 0x00 | /5 |RK. 0/1: HN/HH
T PAS R
9.1.4. 3t 1 A _bhr =i & 785 (PAPH), Hilik= 0x11
fir | PIselE | BI5 i R
o [T A RRIAFAE IS Z AR TR O A AR LB L i
7-0 0x00 | /5 N
0/1: A
9.1.5. 3 0 A ThiiSf|aEs (PAPL), Hidk= 0x12
fr | WIsElE | IS R
A R AR RS . AT S T AR 11 A B4 M 51 0 F R P 3 R
7-0 | Ox00 | #/%5 |0/1: {EH/EH
FEE: PAS UNMABER, ASF FRighhg

9.1.6. 370 B ¥iE & /74% (PB), Huhik= 0x13

fr | ¥IsBiE | IS # R
7-0 0x00 | /5 |u10 B i mae
9.1.7. ¥ 1 B 2 #] & 724(PBC), Hiht= 0x14
AL | WIsGME | &5 # R
7.0 0 e [ B SHI R AR . %I A T S0 B & RG] A A R (. AR
- x00 | /5

BARCE) . 0/1: Johfe / fdigisX
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g MF324
'j PADAUK TR 8 fir MTP ZUB BBl

9.2. 10 &1 R Thie
9.2.1. 10 BRI H
MF324 ({177 10 3] #E B A M E 4, W FE 14.

¥,

RD pull -high latch <71 -
P g N l

e—D Q
WR pull -high latch pull-high

(weak P-MOS)

I

1

4

Data latch

WR data latch >§!iﬁ#3 PAD

y—ix

;
[

:
:

D Q

RD control latch ¢ «ﬂ , ._I>C }
®— Control latch & E
WR control latch >Elllﬁ#a

RD v - ]

PADIER x

Interrupt module
TR
(PA3/PA4, PAG only) Analog Module
BB

F Y

14: 5| Gz XA ]
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IS MF324
'j PADAUK TR 8 fir MTP ZUB BBl

9.2.2. 10 5| IR —MTh&e
(1) &, Hizhes:
MF324 [rif 1 B J PAS ZAMUFTE 10 5] IR AT 4aFE 15 2 N B Nl o« b (R sl H s o

I E R AR (PA). EHIE78s (PAC). fim & f7es (PAPH) FIFi{KZ 4728 (PAPL), A LUK
A 10 5] 7 B AR ERPIRAS .

XA RN S, AFA7as PxDIER AR MR B MR, PAB IR . i B v
SeE SR PR oA LR = EXIPSEIE

GRS IS AR, ST AR T O o 1 2 A R LB B O AR G R M v 1 8
B O AR SO, BRI R R R B BdE A AT AR, A 10 1R

filin, F 6 ox 1 A S0 AL HIRCE K.

i¥,

PA.0 |PAC.0|PAPH.0 ik
X 0 0 |fA, WA LR
BN, A9 EhEE
R AL, A 55 L R BE
AL, VA S5 L R
e E AL, A7 55 R FE
% 6: PAO Wl B X
A E S A7 (PBC) , Bt 1 B nf s il BN FPIRAS .

- | |O | X

0
1
1
1

- O | X |-

(2) SHERHWTITIRE:
2410 A T 51 I, PXDIER AR LA S5 B e ], 24 PAO FHRAE 941 Hh 7 51 JI , PADIER.O
815 B 15 o
9.2.3. 10 WEAS®E
(1) 10 fE N EF4 AN
& 110 BOABF AR, Vih 5 Vil IHERL, BEE TR R EANR A S 1§2% Vih S/MEM Vil iR ME .
& NS R PR R R R IR S S AR, IR ARy [ e A .
(2) 10 1y Hrr4m NANST JT- M Ty e
& 1] PxC 2if74%, K 10 BONHIA
& ] PxDIER ZF s, AT RLIIAZ A 1 BAR BRI -
€y TPk PA AT H A 10 M, PADIER[1:2]7 EH B4 0.
(3) PA5 {5 PRSTB #ii A\
& ULE PAS NHIN
@ ¢ CLKMD.0=1, f#i PA5 J#ki PRSTB #ii A I
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MF324
PADAUK T ER 8 fir MTP T Bl

—

10. Timer / PWM %8¢

10.1. 16 fzi+-#2% (Timer16)
10.1.1. Timer16 48

MF324 & —/> 16 ALl {408 Timer16, HABHHE R 15,

TSI B IR 27 A7 88 T16MIT:5PKEH, TER 4% 16 {71t %#% (counter16)2filf, T16M[4:3]A!
OPR2[2]FI XTI A HEAT T/ AL T, H+1. +2. +4. +8. +16. +32. +64. +128 & )\ ik, ibit%iEH
K,

HE: REMERREIE T T16 B8,

T16M[2:0]F Ti&+#¢ Timer16 [fmE, HokET 16 At Besnifs 8 26 15, i1 Eas i i,
Timer16 #ifil & k. 2247 %% INTEGS.4, Wb W22 b hyi i A2 8T BEUS i % o

16 ALiF BT 1A BB, B R AT stt16 T8 MWBHEAEk 85 h AE B T s VI ah 1, JFiE
RAT 1dt16 5 24 T BUE I E BN EHR A7k 25

use stt16 command
T16M[7:5] DATA mMemory
OPR2[2], T16M[4:3]  EEEE—
@ l use Idt16 command
16 -hit
LK M Pre-scaler up I
U —»
re > = « 121418116 ™ counter
32/64/128 Bit[15:0]
ILRC
Bit[15:8] M 4 To set
§] | or interrupt
X request flag
¥
T16M[2:0] T [
INTEGS.4

B 15: T16 FH{HE R
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PADAUK TIv4R 8 i MTP ZIBi Kl

2

T16M 34 =ABLE S, B NSHHKE X Timer16 K80, 28 A8 K e LHn e, £=1%

A 2 TR
T16M IO_RW  0x06
$ 7~5: STOP, SYSCLK, IHRC, ILRC /I 1t par.
$4~3:  /1,/4,/16, /64(OPR2[2]=0), /2, /8, /32, /128(OPR2[2]=1) /I 2" par,
$ 2~0: BITS, BIT9, BIT10, BIT11, BIT12, BIT13, BIT14, BIT15 /I 3% par.

i P AT DA R AR SRR E L T16M S8, 671k

$ Ti6M SYSCLK, /64, BIT15;

Il % F(SYSCLK/64) 4 Timer16 IHEHiE, 4 2M6 e A=A —Ik INTRQ.2=1
Il i R 4i 04 System Clock = IHRC / 4 = 4 MHz

/I ] SYSCLK/64 = 4 MHz/64 = 16 uS, #1451 S =4 —Ik INTRQ.2=1

$ T16M IHRC, /1, BITS;

/1 %+ IHRC 24 Timer16 I 4PJE, 4 229 Ni4PE 74—k INTRQ.2=1

Il BB 512 AN IHRC o & 172 4 — IR INTRQ.2=1

$ Ti6M STOP;

// stop Timer16 it#

ficn Timer16 2AZFHE Higfr, kAR LUH T 7k
FINTRQ_T16M = Fclock source ¥ P + 21

Hrf, F & Timer16 [ IR ;
P & OPR2[2JM T16M [4:3](11 231 (1, 4, 16, 32, 64, 128)
N RPUTERE R, Bl A 10, T4 n=10.

10.1.2. Timer16 %5 H it a]

e $ INTEGS BIT_R B (X7 IC BRIMED , HisE T16M tH4Es BIT8 = A hilr, # T16 tHE
0 FFah , MBS —Wh b 7R 30E) 0x100 A &4 (BIT8 MO 2] 1) , 55 —Vh e %3 0x300 A &4
(BIT8 A0 2 1) o FirLLRE BIT8 S i14 512 A . VR, WIRAE Wb S84y T16M 138 5 fH
R — kR T 7 BIT8 M0 48 1 I &

WREE $ INTEGS BIT_F (BIT )1 3] 0 fikk) mH&E T16M i #i#s BIT8 F=E b, N T16
TR IR EF] 0x200/0x400/0x600/ ... i) K AE I . AR INTEGS B FESAFIFAL, HiGERE
R,
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MF324
TR 8 fir MTP BB F#l

10.1.3. Timer16 =i &F7a5(T16M), Huik = 0x06

VA

BIge{E

]

iz

000

Timer16 &Pk
000: f5H Timer16
001: CLK &G 4
010: f#%
011: {R*¥
100: IHRC
101: f#F
110: ILRC
111:. {#F

00

OPR2.2=0 |Timer16 HJif&hsr4iids. 00: /1 01: /4 10: /16 11: /64

OPR2.2=1 |Timer16 i} &3 4ids. 00: /2 01: /8 10: /32 11: /128

000

TIE

TR R, IR HARAR R, AR WA

0:

NOoO bk, WON -~

Timer16 17 8

Timer16 7 9

Timer16 47 10
Timer16 £ 11
Timer16 £ 12
Timer16 47 13
Timer16 17 14
Timer16 £ 15

Hrh, OPR2 Rkt fies,

Hut-=0x47 .

T FFER 2 (OPR2), Hihk=0x47

B ME

]

i I

Pl
in

Timer16 B TSR T . HEEFE TI6M FF8E.
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10.2. 16-bit Timer (Timer4)

10.2.1. Timerd A48

MF324
TR 8 fir MTP BB F#l

MF324 2L 55— 16 A 11-%8s Timerd, HAREHUER K 16.
ERTEE 4 W EPR 7% TM4AC[7:5] iEFF. TERTEME R 16 A7 T8 (counter16) 2 /i, AIi@

P A7EAE TMAC[A:2]mT XS B g AT T AR B, G+1. +2. +4, +8. +16. +32, +64. +128 %5 8 Fik i,

2416 A E ISR BUEE B PR 277558 TM4BH F1 TMABL ¥¢5E FITG IR, &R 394 3 2hiE o & 9h 5=

A WTE k. RIRAFAERS A T X Timerd B9JEMH, AR FELS TM4BH .

MME. s fras T SUER S 4 AW, FHELE5 N TM4CTH.

16 AL BB IWIGEME T H 257728 TM4CTH F1 TM4CTL &8 T UM\ ZF/E 28 iz 16 fritHss

CLK
IHRC
ILRC

=

TMA4CIT 5] _@

M
U
X

Counter
TM4C[42] register
Pre-scal 16-Bit
re-scaler > I
1/2/14/8/16/32/64/128 P
counter

TMACTHT:0],
TMACTLIT-0]

- d

To request interrupt

16: Timer4 fF{HAE &
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10.2.2. Timer4 HXFHFH (TM4C), Hihk=0x22

MF324
TR 8 fir MTP BB F#l

fr | BIMRME | BIT iz

Timer Wik
000: f{5H Timer4
001: CLK &G 4
010: f#%

011: {R*¥

100: IHRC

101: f#F

110: ILRC

111:. {#F

000

S I S I o 073 30k %
000: /1

001: /2

010: /4

011:/8

100: /16

101: /32

110: /64

111: /128

4-2 0000

pinl
i

1-0 - H5 R

10.2.3. Timer4 FFREFH A28 (TMACTH), Hiik=0x23

fr | BgeE | SIS iz

G ENATEE 4 ST AR YIaGE

7 = 0 -‘l«%’;/g N Ju— N B e
* BE ERAIEGS 4 BT A

0x00

10.2.4. Timer4 FIRIEF &8 (TMACTL), ik = 0x24

K | WaE | S W B
R
7-00 1 000\ VIS e b 4 e

10.2.5. Timer4d HF&H 74 (TM4BH), Hilik= 0x25

fr | WIselE | IS # B
7-0 | Ox00 | RS |Timerd w7 iidsfiss
10.2.6. Timer4 {KFV #7735 (TM4BL), Hili= 0x26

fr | WIselE | IS # B
7-0 | 0x00 | H'5 |Timer4 (K715 474s
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MF324
TR 8 fir MTP BB F#l

10.3. 8 fr i1 HEE (Timer2, Timer3)
MF324 &P 8 At it 28 (Timer2/TM2. Timer3/TM3) . KA 8 g 25 Thfe—2, LA Timer2

AUt EThEE, B 17 A Timer2 EAAER .
TM2C ZFAE2EHI%E 7~4 £ (Bit [7:4]) FITi%+% Timer2 AN 4PY . IHeh 2 4siE th TM2S A7 241

2 7~5 4L (Bit[7:5D =i, H TM2S {74856 4~0 L (Bit[4:0D) A— Ao it 1~32 £ 53 %
o W RIE S TN REMI A A, Timer2 BN (TM2_CLK) ATl R, i

B HE i@ TM2CT 2547 kA7 B B Bl e st
Timer2 THEEH Xy 8 ALl Bit#gfE. 2 8 Mrit s i ik 2L A ar 745 TM2B HIBUE B,

¥ B shiE I E WG R, 2L A T E X Timer2 1] .

TM2C[7:4]—or
R

TM2S[7:5] TM2S[4:0] TM2CT[7:0]  TM2C|0] 4

TM2C[3:1]

M Pre- sbit Ly buffered/ | ] W
CLK > T + counter
11 4; 1 -~ 32 =>
:EF\BCC => 16, 64, To request interrupt
256,
1024
Bound
register Iy p17:0]
17: Timer5 fifif} &
: TM3C[3:1]
TM3C[7:4]
4”— TM3S[7:5] TM3S[4:0] TM3CT[7:0]  TM3C[O]
M
: buffered / U
M i g-it 1 inverted X
scalar > Scalar q up
CLK U < + counter
X 16, 64, To request interrupt
256,
1024
Bound
register TM3B[7:0]

18: Timer3 fifif}&
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MF324
TR 8 fir MTP BB F#l

10.3.1. Timer2 &3 (TM2C), Hilik= 0x27

AL | WIsGME | I8 iR
Timer2 i apik £t .
0000: 154
0001: R 4h
7-4 | 0000 | H'5 |0010: IHRC
0011: {x%H
0100: ILRC
0101 - 1111: 1#&
3-0 - 5 . ERFENO.
10.3.2. Timer2 EF a8 (TM2CT), Hihk= 0x28
fr | WIMR{E | 5 iR
— | BN Timer2 i+ & A2 VIM6GE
7-0 ] 000 | NG, Timer2 il R
10.3.3. Timer2 3 3& /7% (TM2S), Hiht= 0x29
fir | ¥IseE | =I5 iR
Timer2 HHeh 40
000: +1
001: +4
7-5 | ooo | mm |010: *16
011: +64
100: + 256
101: + 1024
11X: R
4-0 | 00000 | A5 |Timer2 W 4h4)>4
10.3.4. Timer2 FfRE7FER (TM2B), H#ilk = 0x2A
fir | PIselE | BIB iR
7-0 | 0x00 | A5 |Timer2 L [RZ{74%
10.3.5. Timer3 #&#|FF88 (TM3C), Hihk = 0x2B
fr | ¥IgsiE | ®I5 i)
Timer3 B4k
0000: {5/
0001: RGP
7-4 | 0000 | /5 |0010: IHRC
0011: ffF
0100: ILRC
0101 - 1111 : f£&
3-0 - - RE. EEENO
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MF324
PADAUK TArER 8 Az MTP EiFH#l

o
i¥,

10.3.6. Timer3 E[R#F7F4% (TM3CT), Hihit=0x2C

L | ¥isefE | BIB iR
SHEE: Timer3 THUIL A B WIMA Y
BLHEME: Timer3 i1#as 417 0%

7-0 0x00 | #/'5

10.3.7. Timer3 533 fas (TM3S), Hitik= 0x2D

AL | PIsRlE | BRI #iR
Timer3 B0 5440
000: +1
001: +4
., |010: +16
7-5 000 HE 011. +64
100: + 256
101: +1024
11X: f*H¥
4-0 | 00000 | H'5 |Timer3 Itfhs)4i

10.3.8. Timer3 _E[R#FF774%(TM3B), Hilik= 0x2E

fr | BietE | /5 R

7-0 0x00 | R'E |Timer3 L [R%77e%

10.4. 12 7 PWM 724 2%

MF324 WEER T =4 12 ALl PWM A28, BEETwmER AN, /X Esl. PWM AL
BRNHEAS (thay) . AR @Y PWMGC3: 21 F A 40 . R4 4. IHRC ¢ IHRC*2. W & T/
W, WE AR PWMGCS[1:01E3% 1. 2. 4. 8 {50 Hi. 4L A [F A Ry Adi -

BEAh, b H A R MR A, DR =AMTER B L.

10.4.1. HFEX PWM BEAERIN HE B

MF324 PEMFEXIERE PWM K4S, B 19 NHAEAHER . PWM BIEREBH PWM B 5517
#% PWMUpBH (&#7%1) 5 PWMUpBL (K1) & X 28l PWMODtH (R 1) 5 PWMODL (R
) AR E X FEX A 1 PWMDAZVF 5 PWMDAZVR 2 f74%5E L. PWM #ith {5 S al@i PWMGCT 5
PWMGC2 Zifrdstliie A F / K / PWM + /PWM - . 24 10 3| PBX #ith PWM (55K, Wi
id PWMPBC1 5 PWMPBC2 ZF 7asdtfTrvl#dzhl. PWM miEid PWMADCH 5 PWMADCL #A7 2%t &
fii’z ADC ¥,

HE: BELBEE PWMGC1, FiRE PWMGC2 FHERASENK.
MF324 ] PWM #Ebpy B % 2 b5 E i, BAAR B iE 2% MISC &7 78 7~6 £ (MISC [7:6]) .
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MF324
PADAUK TArER 8 Az MTP EiFH#l

PWMDZR
PWMDZF
PWMGC[1:0]
PNz
Pamae2 |—> J
PBO/PB1/PB2
PP+ 10
> MISCIT] (PWM_AL/BL/CL)
\
PWMGC[7]—| PWM+ "
F;vxlm;;sﬂr! PWM counter S PWMPBC2(5:4]
PN PWIMGC2[1:0] - PWMPBC2[3:2]
P protect Dead zone PWMPBC2[10]
PWMGC1[5]
(PWMO/PWM2/PWM4 output = Buffered / Inverted)
PWMGC[4] PWMGCIS)
electronmotor; -
PWMADCH : ! PRMS
PWMADCL
PWMDZ
>
] PB3/PB4/FBS5
| 10 1 oW AHIBHCH)
ADC MISCB]
PWMGC2[3:2] PWMPEC2[7.6]
PWMGC2[7:6] PWMPBC1[1:0]
PWMGC1[3:2] PWMPBC1[3:2]
PWMGC1[4]
{PWM1/PWM3/PWMS output = Buffered / Inverted)
AN ==} A
B 19: 12 fif PWM A= a3 B 12 HE
10.4.2. Bt P /&
.
0xFFF
T ER[11:0] /\
T [11:0] / \
12 £z
it %

> B [a]

PWM+ ‘ r
» B8]
PWM-

T T ]

Dead Zone F

Dead Zone R

1267 PWM % 4 25 b8 TR B R

B 20: 12 i, PWM &A= 8% Aot 2 i b it e 1
10.4.3. 12 iz PWM HEAR

IR Finre fUR IHRC Jik37 s UM H IHRC #i&28 12 7 PWM BRI, U8 AOAIEAT 5 2 Lo Al DA
TARGH:

PWM #iH %R Fpwm = Fiurc + [P x CB ]
PWM 52t (BFME]) = (1/Fiure) * [DB + CB]
XH, PWMGC[1:0]=P; Wi/
12-bit Duty_Bound[11:0] = {pwmdth[7:0],pwmdtI[7:4]} = DB; 5 % [k
11-bit Counter_Bound[11:1] X2 = {pwmcubh[7:0], pwmcubl[7:5]} X2 = CB; 11-%#%
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10.4.4. 12 7 PWM HIXE 175
10.4.4.1. PWM PB il & /725 1(PWMPBC1), Hbiht=0x18

MF324
TR 8 fir MTP BB F#l

fir

HI4EAE

]

Ei: )

7-4

TR

3-2

10

e/

PBS5 it PWM1/PWM3/PWM5 25741,
00: PWM1

01: PWM3

10: PWM5

11: fRE

1-0

01

PB4 #ith PWM1/PWM3/PWM5 2574,
00: PWM1

01: PWM3

10: PWM5

1: R

10.4.4.2. PWM PB #%fi| & 74% 2(PWMPBC2), #ihk= 0x19

B

BIsE{E

5

R

00

/5

PB3 #ith PWM1/ PWM3/ PWM5 25714
00: PWM1

01: PWM3

10: PWM5

11: R

10

PB2 #i1t PWMO/ PWM2/ PWM4 %
00: PWMO

01: PWM2

10: PWM4

11: RE

01

PB1 #i4 PWMO/ PWM2/ PWM4 253!,

00: PWMO
01: PWM2
10: PWM4
1: ¥

00

5

PBO it PWMO0/ PWM2/ PWM4 271,

00: PWMO
01: PWM2
10: PWM4

11: f£8
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1% paonur

MF324
TR 8 fir MTP BB F#l

10.4.4.3. PWM RAZEHFHFE 1 (PWMGCT) Hubk = 0x1A

A

#H R

7-6

PG {E

5

TR

PWMO/PWM2/PWM4 it IEAH/ [ AH -

0: IEAH
1: M

PWM1/PWM3/PWMS5 % th IEAH/ S AH o

0: IEAH
1: A

00

PWMS5 % H 27
00: 5&HIIE
01: PWM+
10: PWM-
11: 5] e T

1-0

00

ey

PWM4 it 87
00: s&fIEH-
01: PWM+
10: PWM-
11: S

10.4.4.4. PWM RS54 &5 473 2 (PWMGC2), Hilk= 0x1B

(A

BIg6E

4]

B

00

PWM3 #2570,
00: S&MHIMKHF
01: PWM+
10: PWM-
11: SR P

00

PWM2 i Hi 255
00: MK
01: PWM+
10: PWM-
11: sl EF

00

PWM1 % 257
00: MK
01: PWM+
10: PWM-
11: sl EF

00

PWMO it 9570
00: BRI
01: PWM+
10: PWM-
11 5] P
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10.4.4.5. PWM R4 BIZH| 7% (PWMGC), Hiht = 0x1C

| WIsRME | IS #H R

JEH PWM &A= 3%

.
! O | % oyt s
6 0 HiE | PWMGOPWM+)[H)
PWM-% H] H LA
5 0 B 0 =
1: B H

PWM %28 = AL
FZAS AN 17 WTiERR PWM TS, HitEER EAG, ALK E3EE N 0.

PWM & AE B Bk il
00 : ZRGimtgd

3-2 00 5 [01:IHRC

10 : IHRC*2

11 {18

PWMGx I 1143 4
00:+1
1-0 00 E (01:+2
10:+4
11:+8

10.4.4.6. 2T E HF/F4+ (MISC), Hiht= 0x34

fr | WIMRlE | =IB R
7 0 H5 | B PWMO/PWM2/PWM4 % 'S 2us ik Thig. 0/1: 1=/ 1 B
6 0 RE | JaH PWM1/PWM3/PWM5 #ith 'S 25 1k Theg. . 0/1: =R /1 BH

10.4.4.7. PWM 1¥8 LIRS &F 74 (PWMUPBH), Hilk= 0x3D
fr | WIsGME | IS # R

7-0 | 8h00 | RE |PWM il%iss FERAIAI[11:4]

10.4.4.8. PWM %38 EIRIEAL 724 (PWMUPBL), #ihk = Ox3E

br | BIdeME | SIS # B
7-5 | 3h0 | HE |PWMO AR &4 LB AL[3:1]
4-0 - - |[RE
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10.4.4.9. PWMGO |5 F L E A& 785 (PWMODTH), Hubk = 0x3F

| WIsRME | IS #H R

7-0 | 8h00 | K5 |PWMO A4 mids 525 LB AL[11:4]

10.4.4.10. PWMGO 5 % KA B 7728 (PWMODTL), Hhbl = 0x40
L | WIRRE | BB # B

7-4 | 4h0 | RE |PWMO 4t 57 LB A7[3:0]

3-0 - - |[RE

10.4.4.11. PWMG ADC fill R A&7 % (PWMADCH), sk = 0x41

fir | BIdEME | BRI # R

7-0 | 8h00 | RE |PWM2 4 pkds b7 LufE Ar[11:4]

10.4.4.12. PWMG ADC fill R (&A1 &775% (PWMADCL), Hijik = 0x42

fr | VighiE | BRI it

7-4 | 4nh0 | 25 [PWM2 A48 52 Ll A[11:4]

3-0 - - |[AH

10.4.4.13. PWM R EJLIX &5 745 (PWMDDZVF), Hilik = 0x43

fr | BgeE | SIS iz

7-1 H5 |PWM RAEZRIIATEIEXE A[7:1].
0 - - |fRHE

10.4.4.14. PWM [5ERX &7 (PWMDDZVR), Hiht= 0x44

fr | WIdRME | I # B
7-1 - HE |PWM K4 2% 5 BIEXAEIA[7:1].

0 - - | RHE

1. B EHH

MF324 45 =/~ it € U AR, 200000 IEH AR, A it it 1B TAERE 2
P DIREARIE HIBAT IR, 4 Ao (stopexe) & AEFEAR T AF it H. CPU fREFAEREINS 7T LLAkEE TAERPIRES,
5 iU (stopsys) & FRIREE T L )y Rk, 4 B UE & 7R /R 2R I R 48 LA, il rE AR
IR FED A HAR /D 75 B (0 R G A8
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i¥,

11.1. B HER (“stopexe”)
il stopexe 15 & HEANE R, HA RGN BHEH, R KRG BRI 4R 2 TAE. BriA A
A CPU 2 1EHATHE %, ZR1, X Timer16 iH4# 1 5, WERE I BHEAZ RGN, I Timer16 {598
SORFFFEL AT, MERJE AT LUE 10 BY)HR, B Timer16 tHEEWEME R (R4 Timer16
Ji2 IHRC 50 ILRC) , sRIb#H Ml (FFIFH e GPCC.7 N 15 GPCS.6 A 1 K /i Fl Lk #s it 1
BE) o RN R Gl e R N S Y0, 8T DI Y RS IE W B T A AR VEANE BT R
IHRC 1 EOSC #yzatsitle: Wik, BB H, WA RFRHSATIRG:
ILRC 4Rz astiitl: WAZ0RFFIE I, MeliEid 75 258 ILRC R 3.
RGN el 1FH, Bk CPU £ 1Ei8 17
MTP f£fifi % 5K 1 ;
Timer THE#S: = % Timer THECE I IR 2 22 G Sh B HORE 2 PR I B I 3 2 A Ee e 4= T, T Timeer 45
1ETHEG BN, DR RERIH . (Hdr, Timer % Timer16, TM2, TM3)
® IR :
a. 10 Toggle Mefif: 10 AT MR N oS (PxC fis2 0, PXDIER {72 1)
b. Timer Mfig: @ISR THEES (Timer) I BHEA R RGN B, WS THE B BOEEN , RESHMEE, &
TE LR B 22 i s e
c. LhEGZSMLEE: i I LLARSSMalERS, FFFINi%E GPCC.7 81 Y5 GPCS.6 N 1 Ko F bhis#4 nie i 1)
Re. [HIBTERE: W 1.20V Bandgap 2% Hi T ANIE A T LR 2 e R I At

LU 2 FH Timer16 Sk R4 X stopexe (1144 AR :
$T16M ILRC, /1, BIT8 // Timer16 K&
WORD count = 0;

STT16 count;

stopexe;

Timer16 HIUGME N 0, 7E Timer16 11411 256 4~ ILRC W 48h )5, RGuK#imft.
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11.2. HHEMERX (“stopsys”)

PR OB IR A RS, T IR A A BB 2 4 G HA] o i FH “stopsys” 84, S S EEHANE
HiE . 75 N ik stopsys 84 Z BT BCK GPCC.7 B 0 KRG HItL i #s. NIl & H stopsys fr & e, WK
& MF324 YA iR s :

FITA I3 37 A A H s 5 1A 5

MTP i 45k M s

SRAM % 1788 W B R FFAAE

MEREYR: 10 7R AR PR (PxDIER £/ 1)

o
i¥,

T AN 5 Ak A PR R T R TR R PP AT RSB 2. A T IR AR FE PR AR, 7R NP A, N
FHEEA VO SIIRPIRE. WRMEH T PWM Ihag, @AEHAT “stopsys” 5L HIZEH] PWM, JEAEM:
W5 B R . BRI SR BIRE P U R B

$PWMGC Disable ;
CLKMD = OxF4; / Change clock from IHRC to ILRC
CLKMD.4 = 0; / disable IHRC
while (1)
{
STOPSYS; //  enter power-down

if (...) break; // if wakeup happen and check OK, then return to high speed,
//else stay in power-down mode again.

}
CLKMD = 0x34; // Change clock from ILRC to IHRC/2
$PWMGC Enable;

11.3 MefiE

HEN P s AR S0, MF324 ] LUEREYIHe 10 51 IR IE & T8, 1 Timer (el HoE 74
. % 5 T stopsys B stopexe 4 Hi i 2 7E Me i Y5 11 25 572

N (stopsys) FIH LK (stopexe) FEMFRVEKIZER
10 5| 1) #: T 28 EE A A nge 1
STOPSYS & 5 4
STOPEXE & = =

5. P R4 FBE 7 R A1) 72

L 10 51 kMY MF324,  pxdier 2547 2% N 45— FH LG 51 601 Af 138 B i GE MR B Th RE” . MM
B FAE R A JE TG T8, 1E 5 B BRI A] K 2942 3000 N ILRC BF&hJE I, 4k, MF324 42 (b iding g o)
e, #Id misc A AT R PUE MR K2 45 A~ ILRC B 8hE A

B MR Y #e 10 3] B EISRR AT 18] (twu)
STOPEXE 45 Hi 55 g 3000* TiLre,
STOPSYS i 5t " L Tire 48 ILRC I 40 11
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12. K5FRTIRE

12.1. B LSS
12.1.1. B LR SEAHE R

MF324 B —/NMEA s, ZHESRTHTHEBASIHEKES, BB ESS5NESEHE
VinternalR BXANEE PAS 51 BT EHEAT HU A . FRELIIPIRR S S b, —BRAE N LR 10 IR N, 59— A ke
AR A N . T B g, OB S #7848 GPCC 1% 0 £z (GPCC.0) #%#, i A5
M2 774 GPCC K% 1~3 £ (GPCC [3:1]) ik#%.

Eb 25 s dn H A 5 T DA
(1) Ali@it GPCC #4785 6 iz (GPCC.6) [l (iZIRE) .

(2) "i@iE GPCC #7415 4 A1 (GPCC.4) % (i) Btk
(3) ML INTEGS F 4725158 5~6 i (INTEGS [6:5]) #F¥ Wil & # -
FHENE, RS TRRIRE, K GPCC wfr#msE 7 1 (GPCC.7) B 1 RIn] g HiZ b4

16 stages
8R

VDD
AL
GPCR.5= 1 GPCR.4=0 %
GPCR.5=0 O—N\TJV\ﬁ. . —/\/\/-0‘/\/\/—‘ GPCR.A=1

T

GPCR[3:0] — ux
Vinternal R
GPCC[3:1] ==1
PA0 ——|000 fid Az bR Gk
PA1 —1» (001 INTEGS[6:5] XEFFilI9L)
PA2 —1» (010 M
PA3 —1t (011 U GPCcCA X
PA4 —1»[100 X ———>|- o
X —1>[101 > — GPCC.6
X —1[110 — | R
PA7 — (111
—0
MUX
PA5 —»|1
GPCC.0

21: LBES 1 AR E
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12.1.2. @ BB IE M 788 (GPCC), Hilk= 0x15

MF324
TR 8 fir MTP BB F#l

VA

BIge{E

]

iz

Je FTEC B %
0/1 : {=H/EH

MU e B R T, V8 R AR N AR I A 5By A, AR IR .

ERHE TR S
0: IEfIA < fdA
1: 1B > A

TRE

O LIS a2 R
0: WMEA I
1. WM %

000

5

PR IE FH L A% U N IR R R
000: PAO
001: PA1
010: PA2
011: PA3
100: PA4
101: f1F
110: {1
111: PA7

/5

I LA AR TR N )RR
0: VinternaIR
1: PA5

12.1.3. BH LB R E R F 4 28(GPCR), Hiht=0x16

(A

ALY

4]

R

GPC B4 Rt = PA6 5|1
0: =M
1: FH

e

Pl

EFBRABRESE

pinl
dm |dm

P A LR AR LR

0000

Pl
i

R LU A% A L T 2 )
0000 (HA%) ~1111 (&E)
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i "'

12.1.4. BHIASEA
K 22 JEoR 1T AR FL B o 3 LU A RS I BT AL 0 B N\ 51 RIS 55 K N 5| B 2 T g
25| A ERE 5 VDD A1 GND [ fin & ESD (R HURERD ORI —ARE . DL, B A5 5 L AURFFLE
VDD #1 GND 2 [d],

AnalogInput Pad
H A A R VvDD

T ]; VT~0.7V

Rs < 10K Ric ~ 1K

CPIN
~4pF

- ¥ %
Va = Voltage of Analog Input (Biitl4i A Hi 1)
Rs = Source Impedance (7 Fl14i)
Cein= Input Capacitance (5] B4 A HLZ)
Ric = Interconnect Resistance ( H % Hi[H)
ILeakage = Currentat Pin (5] it 3 f13t)
V1= Threshold Voltage (] {i i, })

To Comparator Input

% B AL o A\ i
VT~0.7V

A ILeakage~ +400nA

Bl 22: 8 LLAEs A 5 A 7
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12.1.5. V‘]ﬁlé}%%ﬁi (Vinternal R)

WIS BLIE Vinemal r AEIE I R MR, DHRHARE RIS H L. GPCR &4 15 4 fi
HEE 5 ALH T4 Vinternal R [ A B /ME, 11 GPCR[3:010 FH - A& S e R HE T 21 dig /N P 2 )42
16 550 [ i P e R R — A, BT R E GPCR %745, WHllZH MK Vinemal R FITE Fl T LA

(1/32)*VDD #{(3/4)*VDD.

Case 1: GPCR.5=0 & GPCR.4=0

16 stages

' ™

1 GPCR.4=0
*ee —/13\/-./\?\/—0
W GPCR.4=1
|

GPCR[3:0 MUX

Vintemal r= (3/4) Vpp ~ (1/4) Vpp + (1/32) Vppp
@ GPCR[3:0] = 1111 ~ GPCR[3:0] = 0000

(n+1) *

V internal R= —4 * Vgat Vgat, N = GPCR[3:0] in decimal

23: Vintemalr HEAFEETE (GPCR5=O and GPCR4=0)

Case 2: GPCR.5=0 & GPCR.4=1

16 stages

A
' ™ o—/\?{ E,T
GPCR.4=0

GPCS]3:( | MUX

Voo

Vinternal r= (2/3) Vpp ~ (1/24) Voo
@ GPCR[3:0] = 1111 ~ GPCR[3:0] = 0000
(n+1) 4

Vinternal R= Yl Vpn, N = GPCR[3:0] in decimal

24: Vinermalr T1E327%: (GPCR.5=0 and GPCR.4=1)
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P

Case 3: GPCR.5=1 & GPCR.4=0

Voo

16 stages

~

GPCR.4=1

GPCS|3:0|m—p MUX

Vinternal = (3/8) Vop ~ (1/8) Vpp + (1/40) Vi
@ GPCRI[3:0] = 1111 ~ GPCR[3:0] = 0000

* (n+1) =%

Voo + Vpp, N = GPCR[3:0] in decimal

VintemalR= —Z

K 25: Vinemar T1427%:(GPCR.5=1 and GPCR.4=0)

Case 4: GPCR.5=1 & GPCR.4=1

v 16 stages
T AL
-‘\ H%—‘é
GPCR.4=0
L 3 I

GPCR.4=1

GPCR[3:0 jrp MUX

Vinternal k= (1/2) Vipp ~ (1/32) Vo
@ GPCR[3:0] = 1111 ~ GPCR[3:0] = 0000
_(n+1) o

V internal R= 32 Voo, n = GPCR[3:0] in decimal

K 26: Vintemalr flifF#27% (GPCR.5=1 and GPCR.4=1)
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12.1.6. fFFH HLE28

1.
ii?% PAO j‘jﬁliﬁ]\*u Vintemal R E]/‘J EBJ:E%(‘IS/?)Z)*VDD {/E%Eiﬁﬁ}\oVinternal Rji%lxijllg GPCR[54] = 2b’OO
fIBLE 7758, GPCR[3:0] = 4b™1001 (n=9) LA#3%] Vinternalr = (1/4)*VDD + [(9+1)/32]*VDD _ = [(9+9)/32]*VDD
= (18/32)*VDD 1B % H k.

GPCC =0b1_0_0_0_000_0; Il JAH comp, i -: PAO, %A +: Vinternal R+

GPCR =0b00_0_0_1001; Il Vintemalr = VDD*(18/32)
PADIER = Obxxxx_xxx_0; I %P PAO BN, LA bR H R
% 2:

WK Vintemar WEELNIEfIA (22/40) *VDD HEHSE, I PA2 WE NFHAN, WL R
¥, BEASHHE] PA2. ¥ Vinermair BLE N EEHH “GPCR[5:4]=2b10 ” il GPCR[3:0]=4b'1101
(n=13), M| Vintemair = (1/5)*VDD + [(13+1)/40]*VDD = [(13+9)/40]*VDD = (22/40)*VDD.

GPCC =0b1_0_0_1_101_0; // J5H comp, A%, A -:PA2, %A +: Vintena R~
GPCR =0b00_1_0_1101; Il Vinemalr = VDD*(22/32)
PADIER = 0bxxx_x_0_xx; I 15 H PA2 N, LAB ik FRIR
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12.2. HI-Hr e (ADC) Ktk

MF324 16t 17— 12 fip P RS, R I 8 AMAMEEIEM 3 ADNAEREE, N

MF324
TR 8 fir MTP BB F#l

A TR R HE R R . S Bh% (BEMF) LRI 72— AR S .

FERAHGE RE R, BME 5 E R PRI IR, SRR IENF s, I BRI IR A R Hesi R . % ADC

MU 2 % P N R IE LR (VDD) |, B RHSFIR 2 A (GND)

ERAERFEAL (VDD) i (GND) ZMIKEKRT 1 uF WA, DERAEFHIBREERER.

1.2v

ADCM[3:1]
ADCC [5:2]
Scalar |[«—— system clock(SLCK) &
I ETI
ADCCLK i 1110 |
v ; : VDD4/AD9
! 1101
Vin [ \0—.|X| BEMF/AD10
conversion voltage 5 !
9 ! 0111 PA7/AD7
! i
! 0110 PAG/AD6
AD 0.25*VDD ! o101 !
Converter : \O—:—@ PA5/AD5
! 0100 PA4/AD4
VHger 7] ' 0011 :
) s 5 | \o—n—|z| PA3/AD3
1
(Reference high | .
voltage) : o—0010 : ™X] pa2/aD2
Aw : 0001 : PA1/AD1
' 0000 i
' - PAO/AD1
ADCRMI[0] ! ! X
! No 1111
L e e e s e e . = -
{adcrh[7:0],adcrl[7:4]} for 12-bit resolution 1.2V

Band-gap voltage generator

K] 27: ADC iHHE &
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12.2.1. AD B#H B NER

X TR =, i R HOUE RS FLEOR, TR (Crowp) W IREW SE &R ESH R HIL
P (VDD) , JFIBES AT (GND) o B AR 28 Frx, 55 WEhEMST (RS) A
WHBRFEIF RS (Ron) & ELEESZMISS HL A Crowo 78 FEIT 5 IO TA] o A BT RATE T SR BELAT T E 2 BE AR B e
(ADC) fHLRHLRIMAZ AL s {55 IXAIIR BT 2 i A A\ A5 5 BORSEE . HLP i 508 DR AE KA AT DN 15 5
RAEN: BIE, RS S IREN IR SR KRR B B T RIS 5 AR . RS NSy 500KHZ (1575
T BRSO HERE i KBTI 8 10KQ.

vDD
ANX vt Ron
Rs 0.6V Ric ~ 1K swi 52K ohm
*—¢ 5 — AW

Crao vT

5pF 0.6V

— Ik T
50nA CHLD

l 230fFxGain

SWI = Ideal Sampling Switch (F 48 EEEFFX)
Ron = Total Turn on Resistance (4 5if HiBH)
CHLo = S&H Capacitance (EFARIFHE)

BRI

Cran= Input Capacitance (A H7%)
VT = Threshold Voltage ({4 H JE)
Ike = Leakage Current (3llt 3 H1 i)
Rrap = Input Resistance (i A Hip)

28: ML AR

FEAEH] AD B2 i, AU A PTG 5 BRI R AT & 25K, MF324 #7%1 ADC {55
KAEIS [A)(Taca) il 72 9 ADCLK FJ— AN i 1], ADCLK (16 500 250015 /& B R AR 5 AR ]

12.2.2. ADC Ftéhik %
ADC #iHk (178 2 (ADCLK) B2 i it ADCM 27 47 283k 1% 4%, ADCLK M CLK+1 3| CLK+128 —3t45 8 /Mik
A gk (CLK 2 RGN . HTE 5 RERTE Taca & ADCLK [F1—/NF&h & 1, AL ADCLK 24 253
JRIXEISR, 7Y ADC B4h & 2 0.2us.
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i¥,

12.2.3. AD ##
AD ##iid#2, MikE START/DONE(ADCC.6) AmETif, START/DONE [hn AL A 2 B 3hiE
T, RIEHIENE SR — A — A, 4 AD #5288, START/DONE ¥ H 2l B & % s 76 s #t .
2 ADCLK #i%5€ f5, ADCLK A 52 Tapcik, 1M AD %% (I [A] 2 21 R
& 12 5y H%e: AD 3BT A = 16 Tapcik

12.2.4. IR BHH5

H 1SRG 50T DAkl AD #4ik 5. 8 Bk A AN 5 IR (S 5, — >k H Bandgap 2% HJE,
18R A B Bh# (BEMF), A 1#KkHE 1/4VvDD HIE, N7 8GR, XL85| LR e SONBR A
N5 B N ThRE (B PADIER 2728 AR A9 0) o

ADC I EE 5 B T/AME S, Bl (G 5w a4, sk e rs .

(1) BTN
(2) <155 L7 A
(3) it 1 A/IB %4758 (PADIER | PBDIER) ¥ B R4l N 3¢ B 5 N
A DL R S R IAT AD FE it 72
(1) B & ADC .
I ADCM 2517 4565 v e FEAERC & v v F, 22 13CKR A Bandgap #5217,
HHiT ADCC #4723 #% ADC i NIl 18
it ADCM 251745t B ADC #%35cm
JBLL PADIER 754728 1C B Fridk 22 1 5| BE AR 4
JBiY ADCC % 172% )3 Fl ADC itk
(2) ECE ADC Bl (anRHED

& E%E INTRQ 7455 3 i) ADC F i Rbr&

& J5H INTEN 27473555 3 ALK ADC F gk

& iEid ENGINT 454 5 4 R e
(3) JAzh ADC #5 .

& (Eid ADCC F7 a3 B 7 ADC it #2547 )5 shi%#: (set1 ADCC.6)

(4) ZfF5e i AD ¥k B A B AL, J7i AT LU AR (AF —Fi-

& EiEH R4 “wait1 ADCC.6" K45 58 libn &, B&545 ADC )b i
(5) ©EHL ADC HIEUE 25 1785

& 8L ADCRH 1 ADCRL ¥i# %7 1158

(6) T AMedr, KEREEEPLIR 1 8Dk 2

L 2R 2K 2R 2R 2
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12.2.5. fif§ ADC
THIRBIEREH PA3~PA4 k24 ADC fi A\ 51 .
B, TR 51

PAC = 0B_XXX0_0XXX; // PA3~PA4 {E %N
PAPH =  0B_XXX0_0XXX; // PA3 ~PA4 A5 ERIHIFH
PADIER = 0B_XXX0_OXXX; /  PA3~PA4 XHHTHAN

—ng_ﬁy -‘l’}i% ADCC %?‘ﬁ%g7 i—\"fﬁﬂﬁu—l::

$ ADCC Enable, PA3; /. WE PA3 {F5 ADC %\
$ ADCC Enable, PA4; / WHE PA4 1FN ADC i\

T—3, ¥ ADCM Fl ADCRGC Zi4i%%, w~FIWTF:

$ ADCM  /16; /o B 16 @RS #=8MHz
$ ADCM /8 /W 18 @ALN =4MHZ

A%, It ADC #edh:

AD_START = 1; // JFus ADC ¥4
while (! AD_DONE) NULL; /o %f5 ADC gk R

)5, 4 AD_DONE & A7 32EL ADC 45

WORD Data; /o TSR it ADCRH F! ADCRL

Data$1 =  ADCRH

Data$0 = ADCRL;

Data =  Data>>4; / B, Data = (ADCRH <<8)|ADCRL;
ADC 0] DRI T 545

$ ADCC Disable;
o
ADCC = 0;
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12.2.6. ADC MK 75
12.2.6.1. ADC H#E H L& 75 (ADCRH), Hilt = 0x1E

hr | BIMRME | IS # R

X 8 AN ALK L AD B85 R [11:4] fr. FAFaIIEE 7 AR AR5 i3 ADC #4ft

7-0 - R
P MSB.

12.2.6.2. ADC H#H{KAL %735 (ADCRL), Hikk = 0x1F

hr | BIMRME | IS # R
- Wi |3 4 A A ADC B #85 RIKAL [3:0]

3-0 - - |fRE

12.2.6.3. ADC ##il%772% (ADCC), Huik = 0x20

fr | WIMR{E | 5 # R
7 0 PS5 | A ADC Bhfig. 0/1: 15 HE

ADC it F il 4oz
6 - WE |51 4E AD effe, [FIE E BhiE T 5E bR

BRI e AD B RO R R AT

WIEERE. DT 4 A7 HSRIESE AD iG55
0000: PAO/ADO

0001: PA1/AD1

0010: PA2/AD2

0011: PA3/AD3

0100: PA4/AD4

5-2 | 0000 | /5 |0101: PAS/AD5

0110: PA6/AD6

0111: PA7/AD7

1000-1100: {#%4

1101: BEMF(COM i ZCPCJ[3] )

1110: VDD/4
1111: Bandgap &% Hi [k
1-0 - - |RE 50
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MF324
PADAUK T ER 8 fir MTP T Bl

—

12.2.6.4. ADC &7 (ADCM), Hiik = 0x21

fr | ¥IselE | IS # R
7 0 /5 |ADC filt RREAGERE 0/1: 12 /PWM fil kA5
6 0 w5 |l PWM filk ADC. 0/1: [a) /1A F it %k
5-4 - - |[1RH

ADC IR Bk %

000: CLK (RZilf5f) + 1
001: CLK (R&GH#) +2
010: CLK (R&GH#) +4
3-1 000 B/5 |011: CLK (RGH%P) + 8
100: CLK (R&ikf4h) +16
101: CLK (RGH ) + 32
110: CLK (R&inf4h) + 64
111: CLK (RGH#) + 128

ADC Z% Hi ik #%.
0 0 HE 10:vDD
1: Bandgap HiJt

12.3. PWM 23R AD 5

PWM KA SIS ik AD ¥, Brl DLl B 5748 (ADCM.7) Fifil ke Al ADCC Zi7a%
(ADCC.7) ] ADC f#gefrfiix AD ¥, 24 PWM 115281111485 PWMADCH #1 PWMADCL & 172811
WEMEAMUCER, BRBEHES A ADC B3, WE 29 fin. AD Bisele, Kk EeeniE ashiEgs.

wr_PWMADCH E—
8 bits
PWMADCH,
PWMADCL
wr_PWMADCL 3 bit ’ setting for trigger ADC
its
MATCH p- Trigger ADC start
PWM
Counter

29: PWM 4= g8 it & AD $% 35 AE
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'j' PADAUK TAVER 8 fir MTP U HHl

12.3.1. PWM fifi/x ADC - PWM T+ = P &7 (PWMADCH), Hihik= 0x41

| ¥isiE | IS # R
7-0 | 8h00 | A5 | flkz ADC - PWM iH¥{Hr[11:4]

12.3.2. PWM fii 2 ADC - PWM 3R ERFHFE (PWMADCL), Hibk= 0x42
fr | ¥IsEE | BB # B
3h0 | HE | filik ADC - PWM H¥{E f[3:1]

- - N

12.4. A fk 3R

o N T e Al B2 Th BE AE 5 EEAAR AN ik I M A R AR A A . B 30 R T MF324 s ARk K
TR, Rkoh e SRR (R B R T DU RGERT B IHRCX2, MIE MG S T LLE PA3. PA4 B PA6.

PLSCC[2:0] PLSCS[6:5]

l PLSCC[7]

PA3 _,) l l

_ |, PLSCCI6]

gam | 5L ks — PLSCCE]

PA4 i FE Bk — PLSCC[4]
PA6 —

‘ PLSPWHIT:0]
CLK —» PLSPWL[T:0]
H:J— H‘ _b. » 3
IHRCX2 EF R Lty

—> _ PLSPHHI[T:0]
PLSPHL[7:0]

Y

PLSCS[4:3]
PLSCS[2:0]

30:  Fan Ak b4l R A A AE
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MF324
TR 8 fir MTP BB F#l

12.4.1. BkMHIRIEH A4 (PLSCC), #uidk = 0x32

fr | BIsR{E

]

iz

7 0

>
dn

0: fF1EREAT Bk ih 4

e JFUREEAT Ikl FE 1375 B Mk e 40 #1208 H B 5E b a5

Jik R AR AR G . AR S bk i PR AT e B S R IZA .

Jik R4 5K 5 PR RS

g pepas

e A AR 4 e b i

¥ o |>o o

dn

0/ 1: FiFRARbk R/ v bk

2-0 000

Jok i 3R A5 5 YR
000: PA3
001: PA4
010: PAB
011-111: 4%

12.4.2. Bk IR 755 (PLSCS), Hilk = 0x33

fr | BIsGE

]

it

7 -

RE . EREFN 0o

/5

i st SR A N IR 25 B LB IR [A] 1% 4%
00: &

01: 1 Mkl SR b

10: 2 ANk PP R

11: 3 MK IR B

4:3 00

/5

ik el S e A
00: RZHh
01: IHRC*2
1X: PRE

2-0 000

kb 4 3 (I 20 5
000: /1
001: /2
010: /4
011: /8
100: /16
101: /32
110: /64

111: /128

12.4.3. PRk 55 &

PrEAER: (PLSPWH), Hilk = 0x39

fr | #isGE

A

B

7-0 OxFF

s

R: KRR Ak 98 1) g 7

W ik 4t it 3 5 e
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MF324
PADAUK TArER 8 Az MTP EiFH#l

12.4.4. Bk pPIIRAK (KA B /785 (PLSPWL), Rt = 0x3A

o
i¥,

fr | BIMRME | BIT iz

R: Ik i Rk 58 R 74

7-0 OxFF BE/5
R WL o s RS

12.4.5. Bk riid IR ALK % AL A /7 se  (PLSPHH), il = 0x3B

A @]ﬁﬁﬁ BIE # R

7-0 HAE | kb 3 v A kO G v Y

12.4.6. Bkt R =N Bk ARSI B 783 (PLSPHL), Hhht = 0x3C

fir %JJZI“{E BI5 B
7-0 HEE | Bkp e SR AR AE A ik 58 A 7
12.5. Kk LB A

MF324 N EPIMREFR LLEGES TIOR8 =M JC I B LS B A B 4 O S

12.5.1. R LB 2R

MF324 $ 4t LL g 28 IR I ShRE . AT ELEE PAT 5 3k v B 2 ) (045 5 . 25l bh e s ohRE, wdid
B PADIER.7 i/ R BTN o W HEFE R T 7E 50mV & 210mV Y5 N BA 10mV AP kit 47 ik #%,
FAKIEZ 7] LCS[3:0]27 47 7% .

EHENE A BRAEA, ThE R E LCS.7=1 JE
P as g i@t LCS.5 B, ZIhelAn & L BRRHE. 2417515 S W %5 4745 ZCPS[2:0].
AR, ZIIREE R %O PWM 1RE 7], oA R pL R . I RE 5 A LCS.6.

12.5.2. R BEHFFEE (LCS), Hubk= 0x2F

hr | BiseiE | BRI W R

0 IS | R RE . 0/1: #HEH

RE | A AR i e a4 R oc ] PWM Zhisg. 0/1: =1 / Ja A

ADC %%, 0/1: 1=H/EH
VEE: HWELCS B, BT

A O[O (N

0
0 B/E | BRI AR AR
0

/5

3-0 0x05 | /5 |BREHEASRIA TS EHE =50 mV + (LCS[3:0] * 10 mV)
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MF324
TR 8 fir MTP BB F#l

12.5.3. T F S HBH
MF324 AE M Tl e izh¥ (BEMF) &% s (ZCP) by, % Huias T st =AH S sl %
PR —ME S SRR, b, =Mk B v iE ZCPC #A74% [7:6] 7 BuilkiT
W RS TR R (ZCP_X, X & A B. C =AHHIE—4H) Ald1 ZCPC.5 #HL, [ rlidE
il ZCPC.2 WML E 45 RAG 5 0 Mk i s gz obdm A, MBI R RSH®H 2% ZCPS [5:3] . M4,
it ZCPC .3 , AT UIH LA AR AU N 225 H B 9 A Bl v s A B i pd A SR

ZCPC[7:6]

Y

Y

Y

Y

) ZCT[Z] chj[s:s]
10k,0.1% -

de-bounce —» ZCPC[5]

BEMF_U

internal
COM

Y
+

BEMF_V

External

BEMF_W ———¢

ZCPC[4]

Voltage

ZCPC[3]

B 31 i 2 e s g4 He i

12.5.4. T S BEHF S (ZCPC), Hiht= 0x30

fr | BiefE

=I5

B

Ja =4 BEMF FH{—4HH
00: PAO #i BEMF
01: PA1 #1 BEMF
10: PA2 1 BEMF

1: 1ZH

W F T LR R

I R S A R R

0: 2M

1: 4M

e ERE 2 M AR, LRSS AT ARIIE S mV MM RERE; kR AM IR, HimEE
SAH R K

ZCP b asti N\ Rk R
0: XFHNHES ZCP AdLdE
1: XA PA5 5| Bl N fr A5 B

P2 1 B 45 R ) A RS
0/1: IEAH / [

TR
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PADAUK T ER 8 fir MTP T Bl

— —

g

L

12.5.5. TSR EFHFE (ZCPS), k= 0x31

AL | PIsRME | BRI # R
PR b e 2 5 SR A T

0: 2M

7 0 IE |1:4M

e EE 2M R RN, LR RE SmV O RIRES RS, e 4 MOEER, HimR
AN K .

6 - - |1A®, 50,

HFx ZCP AL R MEL .
000: %M

001: 1 us

010: 2 us

011: 4 us

100: 8 us

101: 16 us

11X: {48

THER LC Lhies gt el ah.
000: %M

001: 1 us

2-0 000 | K5 |010:2us

011: 4 us

100: 8 us

101-111: £

P
d

5-3 000

12.6. PeTE2%

12.6.1. 8x8 Fykas
SN E — 8x8 ik At LU AR R g S Th e . X AN Teikiz 57 U2 8x8 M LA 5 ia It HAE 9 AN
JE I P9 58 RS B . AE BB T U AT (EARITH.8) 2 1T, 3%k 5 4 9 #8275 17 % MBOP1HIMSOP1L Al
M8OP2 L. 51k 8x8 Ji, WHEBEE e (EARITH.), a5 ReTHAER 4% MBRS1/M8RSO0 . eikad
(R AEE A PR T P 32 s

8-bit 8-bit
M8OP1 M8OP2

/
\@

y
M8RS1 | M8RSO

Bit[15~8]  Bit[7~0]

32: M IRIEAHE ]

©Copyright 2026, PADAUK Technology Co. Ltd Page 78 of 89 PDK-DS-MF324-CN_V000 - Jun.1, 2026



o MF324
k PADAUK TArZg 8 bz MTP B 54l

12.6.2. FRIZH T4 (EARITH), #iik = 0x1D

fr | ¥IselE | IS # R
7 - - |RH
6 - N5 |8X8 ik T ihhr, Mo S S
5 - - |RH
4-3 - - | TRHE
2 - - |
1 - Hig |8X8 Feikatseibrds, A thIFahiniE %
0 - - | TRH
12.6.3. 8X8 F{IEMIBHXNR 1 HFHFE(MBOP1), Hikk = 0x35
fir | PIselE | BI5 i R
7-0 - R | EEEREEX S 1

12.6.4. 8X8 FFILEMIBHEN R 2 FHHE(MBOP2), Hihk = 0x36
fir | PIselE | BI5 i R
- R | EEENEEX S 2

12.6.5. 8X8 FEiEMLE 1 A3 (M8RS1), Hilk = 0x37
fr | ¥IsEME | IS # &
- Rt | ks st Bhr 15~8

12.6.6. 8X8 FeHLILLEE 0 FFEE(M8RS0), Hiik = 0x38
fir | PIselE | BIB R
- R | RiEEHEHNERA 7~0

13. BERTTi%
MF324 [fiBes i : PA3, PA5, PAG, VDD Il GND % 5 /5 .
8] 5S-P-003x HEATHESE . 3S-P-002x B Hif (11585 4 B A3 F b MF324.
S 3
o R IC, FRTEREARIN IC 4 PE LR AT N LIRS .
® & (MCP) IC, {HY MF324 &3 IC Mo AA S UL T AR, AL HIHI LU R B i)™ 4.

B FAER R
(1) VDD %55 5.5V, i K4 f i i m Al ik 4] 20mA.
(2) HAtpeE5 I (GND #4h) T VDD.

FIP REAAE MCP sRAEAR e RN R A ™ i, AR FEIZE AR BB R AN IR Ead B T 43R, HoA 74 b
TR

©Copyright 2026, PADAUK Technology Co. Ltd Page 79 of 89 PDK-DS-MF324-CN_V000 — Jun.1, 2026




MF324
PADAUK TR 8 iz MTP R H#1,

)
’ l-.’*

BEEERFHM:
® UI7E handler X} IC #4755, 1545 03% M APN004 & APNO11 HIFgRE3E1T .

® NXIPUESRI AR T4, B TR R IR UER: IC &R —un i VDD Ml GND 2 [aliE#: 0.01uF H
. HUI S EEAE 0.01uF LA R, PLRRom i im e s U iE 1T,

ffi ] 5S-P-003x K% MF324, ffH Jumper? ##RF(ES. B 5HREZIRT IC B3, &S5 Writer F F
FMIEE 5 3, FNHFRIC EH3H/E Jumper? $£324% .
Fi P ar DL LT P T3R8 R P A

http://www.padauk.com.tw/en/technical/index.aspx?kind=27

LA QFN-16 H42f) JP7 BBl tildl 33 Frow, A | B a5 4(#3ts GNDDL 51 6(PAS).
S 9 (PA3) . Sl 11 (i VDD) LS 13 (PAG) o JP7 ki) R pkiERT k.

JP7 for MF324 QFN16
MF324 QFN 16L JP7
___________________ —3  2f-
—3 4 Toas
I 1l al ]
PAl 91 16k pA2 Evop 9, 10/
n 4 15L Tl -
PAO 92 15fF GND* 13 14—
_ —15 16—
PA7 33 14} pAS* —17 18—
L - —{19 20—
PA4 9|4 13fF PBO —21 22—
*pa3 45  12f pB1 % sl
*VDD 46 11} pB2 WRT PA3 |57 28
*PAG J|7 10 |'- PB5 WRT Pa5 |31 32—  wRT Pa6
ool ] WRT GND__|33 34 "WRT VbD
PE3 118 9k PB4
IL J|

& 33: {#E PO03x &% QFN-16 #3:Hy Jumper7 BkZ:E

TERR A ety JPT7 JE R # PDK SXMFE, KIRBATUL T #1E: i <Convert> 2 <To Package> =
EEETHMN PDK > @EFHE > R PDK X
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l-.’*

| -

LB (On-board Writing)

MF324 X FFEZkkesk (On-board Writing) o fEZRBESR R TR AL i AR £ LU S HAth &b ] i B RN 284 O 20 B i/ 1542
£ PCB (EPfilFESARD) 2 Ja, s B it AT gmAe it T

b T EAE ] 5S-P-003x HITiiif554k: ICPCK. ICPDA. VDD. GND Al ICVPP. ‘EAi14> Hiltt i %
F5 7 PA3. PA6. VDD. GND #1 PA5 3 Ji.

I
5S-P-003x | PCBA MCU
I
vDD & i VDD
‘ (ICVPP) |
Writer-PAS5 @ | PAS5
Writer-PAG O— (cron ! PAB
. (ICPCK) I
Writer-PA3 I PA3
GND @ | GND
|
Textool I
|
I
I
| To Other Circuit

LHEBIRT MF324 7E28 )55 (On-board Writing) 1%+ 77 0. fELCEY, Fric A [ ) AR rT DL EBHE L 2 .
AT T B RERAE 5L SANE A TR B o A B, PN > 10KQ; 7, HAHEMN < 220pF.

VE RS
® (Lf[<5.0V %N M (R M) , BT & S804 5.0V FH{7 i ¥ FeL %, V)20i%8:4E PCB [t VDD
5 GND 2 Jd,

® (T{>500uF IFE%¥, V)Z1iE#H:4E PCB ¥ VDD 5 GND 2 Jf].
® HHIEMT, EREE5IH (PA3. PA5 fil PA6) ANSi# LA w4t 5] j.
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PADAUK TR 8 iz MTP R H#1,
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(o,%

Package Setting o

IC MF324 ©| @ois N 1 16 NJA B o5
Bo/s N 2 15 GND 0/s

Package |1J1 6B V|
Bo;s Na 3 14 PASs 0fs

7
AdLalmER Bo;s Na 1 13 NA 8 o/s
IC Shift 0 0jS PA3 5 12 Npa Bos
0/S Mask-L  00FF 0/s VDD 6 11 Ny 8oss
05 PAB 7 10 hyA @ o5
0/S Mask-R  00FF
@o;s N 8 9 N ®oss
0}S Quick Selector o/s N NJA 0I5
O Enable All PIN o)s NA NJA oIS
O Only Program PIN
v el ojg (NA N7A /s
() On-board Program oys (N N{A o4s
0/5 |NfA NiA ols
0j3 |NIA NjA 0/s
oK Cancel

[€.34: IDE #3400 & E S

MR = Fininak PDK, $fA JP7, SRJGTERERE BN IC, LRitefi. LCDM &or IC itk )s, R
AR .
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‘jipanaw TR 8 fir MTP ZUB BBl

—

14. 154
s # R
ACC 2n% (Accumulator FI%4i 5 )
a ZUn#s (Accumulator 7EF2FF B ERF5)
sp HERR TS
flag PRET
I i He
& 2% AND
I 24 OR
— 3
" 5 OR
+ n
— I
-~ NOT (44N, 1 M0
T 2 1M
ov it (2 MR G is 45 S8 T D
Z F (MR FZHE RTINS L 0, XA REN 1D
c A7 (Carry)
L SHARG T, PATINER A G~ R0, PATIGER 7] B 75 20 A7 .
AC i HEAT bR & (Auxiliary Carry).
WMARAE ALU da 585 R A 5275 7 A Tk, 8o 1.
pco FPPAO FIRE 7 it Hids
pci FPPA1 [FE)F 11 £ #%
pc2 FPPA2 [ /7 i Hds
pc3 FPPA3 [ /7 i s
pcé FPPA4 [ /7 it s
pcd FPPAS [FIF% 711435
pc6 FPPA6 MIF2)7 i1 #i#s
pc7 FPPA7 27 i1 #i#s
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LN MF324
* PADAUK TVER 8 fir MTP BB F
13.1. BELR
L Thig JA# |Z|c|Ac|oV

YoEfLmREL

mov a, | mov  a, 0x0f; a < Ofh; 1 - - -
mov M, a mov MEM,a; MEM < a 1 - - -
mov a,M |mov a, MEM; a < MEM; ¥ MEM NZEi, trEA Z 29 EA. 1 Y -] -
mov a,l0 |mov a,pa; a < pa; Xpa NEN, brEMZ SHENM 1 Y -] -
mov 10,a |mov pb,a; pb < a; 1 - - -
nmov. M, a |nmov MEM,a; MEM — Ta 1 |- -] -
nmov  a,M |moy a, MEM; a < TMEM,; Flag Z is set when TMEM is zero. 1 - - -
Idtabh index |Idtabh index; a < {bit 15~8 of MTP [index]}; 2 - - -
Idtabl index |Idtabl index; a < {bit7~0 of MTP [index]}; 2 - - -
Idt16 word |/dt16 word; word < 16-bit timer 1 - -] -
stt16 word |stt16 word; 16-bit timer — word 1 - - -
idxm a, index |idxm a, index; a < [index], where index is declared by word. 2 - - -
idxm index, a |jidxm index, a; [index] < a; where index is declared by word. 2 - - -
xch M xch MEM; MEM <« a,a< MEM 1 - - -
pushaf pushaf, [sp] < {flag, ACC};sp <~ sp+2; 1 - - -
popaf popaf; sp < sp-2; {Flag, ACC} < [sp]; 1 Y Y |Y
pushw word | pushw  word; [sp] < word; sp < sp+2 2 - - -
popw  word |popw  word; sp < sp-2 ; word < [sp]; 2 |- -] -
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* PADAUK TVER 8 fir MTP BB F

L Thig JA# |Z|c|AC|oV
HAREBHAEKES
add a,l add a,0x0f; a < a+0fh 1 YIYIY|Y
add a,M add a,MEM; a < a+ MEM 1 YIYIY|Y
add M, a add MEM,a; MEM « a+ MEM 1 YIYIY Y
addc a,M |addc a,MEM; a<a+MEM+C 1 YIYIY|Y
addc M,a |addc MEM,a; MEM—a+MEM+C 1 YIYIY Y
addc a addc a; a < a+C 1 YIYIY|Y
addc M addc MEM; MEM < MEM+C 1 YIYIY|Y
nadd a,M |nadd a,MEM,; a < Ta+MEM 1 YIYIY|Y
nadd M,a |nadd MEM,a; MEM < TMEM+a 1 YIYIY|Y
sub a,l sub a,0x0f; a < a-0fh(a+[2" scomplement of Ofh]) 1 YIYIY|Y
sub a,M sub a,MEM; a < a-MEM(a+[2" scomplementof M]) 1 YIYIY|Y
sub M, a sub MEM,a; MEM < MEM-a (MEM +[2’ s complement of a] ) 1 YIYIY|Y
subc a,M |subc MEM,a; a<—a-MEM-C 1 YIYIY|Y
subc M,a |subc MEM,a; MEM«—MEM-a-C 1 YIYIY|Y
subc a subc a; a < a-C 1 YIYIY|Y
subc M subc MEM; MEM «— MEM-C 1 |Y|lY|Y]|Y
inc M inc MEM ; MEM «— MEM + 1 1 YIYIY|Y
dec M dec MEM; MEM «— MEM - 1 1 YIYIY|Y
clear M clear MEM; MEM < 0 1 - -] - -
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/0 MF324
x
w
PADAUK TI4K 8 iz MTP EU& 1
/e Thee JA# | Z |C|AC|OV
BALIEHKES
sr a; v
sra a (0,b7,b6,b5,b4,b3,b2,b1) — a (b7,b6,b5,b4,b3,b2,b1,b0), C — a(b0) 1 i T
src a;
src a - - 1 -yl - | -
a (c,b7,b6,b5,b4,b3,b2,b1) a (b7,b6,b5,b4,b3,b2,b1,b0), C a(b0)
sr MEM;
sr M MEM(0,b7,b6,b5,b4,b3,b2,b1) <~ MEM(b7,b6,b5,b4,b3,b2,b1,b0), 1 -yl - | -
C < MEM(b0)
src MEM;
src M MEM(c,b7,b6,b5,b4,b3,b2,b1) <~ MEM (b7,b6,b5,b4,b3,b2,b1,b0), 1 -yl - | -
C < MEM(b0)
sl a;
s/ a a (b6,b5,b4,b3,b2,b1,b0,0) < a (b7,b6,b5,b4,b3,b2,b1,b0), C ~ a (b7) 1 1Y |-
slc a;
slc a a (b6,b5,b4,b3,b2,b1,60,c) — a (b7,b6,b5,b4,b3,b2,b1,b0), C — a(b7) ! o A I
sl MEM;
sl M MEM (b6,b5,b4,b3,b2,b1,b0,0) < MEM (b7,b6,b5,b4,b3,b2,b1,b0), 1 -yl - | -
C — MEM(b7)
slc MEM ;
slc M MEM (b6,b5,b4,b3,b2,b1,b0,C) ~ MEM (b7,b6,b5,b4,b3,b2,b1,b0), 1 -yl - | -
C < MEM (b7)
swap a;
swap @ a (b3,02,b1,b0,b7,b6,b5,b4) — a (b7,b6,b5,b4,b3,b2,b1,b0) T - -
swap MEM;
swap M MEM (b3,b2,b1,b0,b7,b6,b5,b4) — MEM (b7,b6,b5,b4,b3,b2,b1,b0) 1 N )
EPHEHRES
and a,l and a,0x0f; a < a&O0fh 1 Y | -] - -
and a,M |and a, RAM10; a — a&RAM10 1 Y |- - -
and M,a |and MEM,a; MEM « a & MEM y VI I R
or a,l or a, 0x0f; a < a|0fh 1 Y | -] - -
or a,M or a, MEM; a<a|MEM 1 Y | -] - -
or M, a or MEM,a; MEM < a|MEM 1 Y |-]| - -
xor a,l xor  a,0x0f; a < a”0fh 1oyl o]
xor 10,a |xor pa,a; pa<a’pa; 1 - |- - -
xor a,M |xor a MEM; a < a”RAM10 1 vi-|-1-
xor M,a [|xor MEM,a; MEM < a”"MEM 1oy ol -]
not a not a, a~— ~a 1 Y | -] - -
not M not MEM; MEM < ~MEM R VAN I R
neg a neg a; a < Ta 1 Y S
neg M neg MEM; MEM < TMEM 1 Y | -] - -
comp a,| |comp  a, 0x55; %% T (a-0x55), FHEZhr&lr 1 YIYIY]|Y
comp a, M |comp aMEM;%%T(a-MEM ), JES&hrEAL Flag 1 lyly|lY]l|Y
comp M,a |comp MEM,a; T (MEM-a), JFShrEfr Flag 1 YIlYlYy |Y
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o MF324
‘)™ PADAUK TkER 8 fir MTP ZiE 1
L Thig JA# |z |C|AC|OV

Lz H KBS

set0 10.n set0 pa.5; PAS5=0 1 I

set1 10.n set1 pb.5; PB5=1 1 -l -] -

set0 M.n set0 MEM.5 ; set bit 5 of MEM to low 1 -] - -

set! M.n set1 MEM.5 ; set bit 5 of MEM to high 1 S -
swapc 10.0; C < 10.0,10.0 < C

swapc [0.n | = 10.0 &4 IfL, #HAARE CoRHES] 10.0 | 1 NV
21 10.0 ZH AL, 10.0 JHEPIRE gk 23 b & C

FBHKEL

cegsn 3, | %§Z§Z=Oxa5’5?)iﬁ2r; “gigfo errong)F;lU,?iz:;OMEM?ror; ! YIYIY Y

ceqgsn a,M |cegsn a, MEM; {40 a=MEM, Bkt T—M 454 T lY[Y|Y|Y

ceqgsn M, a |ceqsn MEM, a; 4 a=MEM, Bk F—1 454 1 YIYY|Y

cneqsn a, M |cneqsn  a, MEM; fiil a#MEM, Bkt F—41E4 T lY|Y|Y|Y

cneqsn M, a |cneqsn  MEM,a; fiil a#=MEM, Bkid T— e 1 Yivlvy |y
cneqsn a,0x55; inc MEM ; gotfo error ;

cneqsn a1 | i a=0x55, then “goto error” ; N, “inc MEM”, 1 YIYIY Y

tosn 10.n tosn  pa.5;WH PA5 & 0, Bkl F—4ME4 1 o I I

t1sn  10.n tisn  pa.5; W% PA5 & 1, Bhid T —1ME4S 1 - -

tosn M.n tosn  MEM.5; ik MEM 4 5 2 0, Bkid F—/M k4 1 - -

tisn M.n tisn  MEM.5; ik MEM Mfr 5 52 1, Bkid F—/M k4 1 - -] -

izsn a izsn a; a <« a+1%a=0, BT MRS 1T lY|Y|Y|Y

dzsn a dzsn a; a < a - 1, #a=0, Bkl F—1HE4 1 YIY[Y|Y

izsn M izsn MEM; MEM <~ MEM+1, & MEM=0, Bt F—1484 1 YIYIY|Y

dzsn M dzsn MEM; MEM <~ MEM-1, ¥ MEM=0, Bt F—"1 44 1 YIYIY|Y
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® MF324

‘ji_ PADAUK TIrZk 8 2 MTP & 54l

y e =E AC| oV
REEHAeE 4

call function1;
call label [sp] < pc+1,pc < functionl,sp <« sp+2 ! ] i
goto label |goto routinel; BEE] routinel JRAREL AT AR Y 1 B -

delay | delay  0x05; fEMLIEIR 6 /&

delay a delay a; {1 ACC=0fh, 7EIIEIR 16 4~

delay M |delay M; fiin M=ffh, 7EILAEIR 256 A& 1

delay 184 FIE B HT:

(1) 1T ACC 2454 tH B i It Z2b X, T E ORAT LG S ANl rb e S0, SIS [R) 7T BEAS 2 T Y

(2) H— FPPA B A SR

ret | ret 0x55; A < 55h ret; 2 - -
ret ret;  sp < sp-2 pc < [sp] 2 - -
. reti; MW AR 55 FE IR 6] B JERE )
ret TEXFEAPATZ 5, 2= Wrk | sh s e
nop nop;, AR 1 - -
pcadd a pcadd a; pc < pc+a 2 - -
engint engint,  HIBE R A% F| FPPAO 1 o
disgint disgint ; %% FPPAO (1] Wik >R 4= 5 g 41 E 1 S|

stopsys stopsys; 15 15 R Guif BhoF ¢ 1 R 4t

stopexe stopexe; =1L RGN B, AH IR EIE 2 AR R R IPIRAS

reset reset; LA AL

wdreset wdreset ; EA1E [ 14 € W) 4%

% FPPA 7 [V e %
pmode N |hmode 0 BB FPPA B 9 3t 2 g R O
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PADAUK

— —

MF324

TR 8 fir MTP BB F#l

L

Thee

A

AC

ov

RGERHIRIE S

pmode n

% FPPA B o IR 3

pmode 0; ¥ E FPPA HITyH 78 L U 0

BixX FPPAO ~ FPPA7 # i tt=s

0:/2,/2

112,14, 14

114,12, 14

12,14, 18, /8

1 14,12,18, /8

118,12, /4,18

114,14, 14, 14

:18,14,14, 14, /8
:112,18,18,18, /8

114,14, /4,18, /8
:18,12,18,18, /8

1 12,18,18,1/8,/16, /16
:116,/2,1/8, /8, /18, /16
:114,14,18,18,18, /8
:18,14,14,1/8,18, /8
:14,14,/4,/8,116, /16
:18,14,/4, /4,116, /16
/16,174, 14, /4,18, /116
112,18, /8,116, /16, /16, /16
118, 12,18, /16, /16, /16, /16
: /16, 12,18, 18, /16, /16, /16
114,14, /4, /16, /16, /16, /16
/16, /4, /4, /14, /16, /16, /16
:14,18,18,/8,/8,/8, /8

O NO OB WN -

W WNDNDNDNDNDDNMNDNDNDNDNDN-_22 2 A A a A
- O ©O O NO O PP WN-00D000NO”OGTLPA,WN-~O

:/8,/8,/8,18,18,18, /8, /8

118, 12,/16, /16, /16, /16, /16, /16
114,18, /4, /8,116, /16, /16, /16
: 18,14, /4,18, /16, /16, /16, /16
112,18, /16, /16, /16, /16, /16, /16
:14,14,1/8, /8,116, /16, /16, /16
: /16, /12, /8, /16, /16, /16, /16, /16
118,14, /4,/8,/16, /16, /16, /16
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