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ABOV Semiconductor Co., Ltd. MC94F1202A

Revision history

Version Date Revision list

1.0 2016.03.03 Initial preliminary version

Change Version Start V1.0

Change BOD to LVI (Name Change)

1.1 2016.04.29 Update Table format and contents in 7 Electrical Characteristics.
Update MCU Stabillzation time.

Add 7.10 Operating Voltage Range and 7.11 Typical Characteristics.
Fixed the errors of the figure 2.1. ([P7:0] -> [P6:0] , 10 Page)

Update Table 7.1 Absolute maximum ratings. (16 Page)

Update Table 7.3 Analog ADC Voltage (16 Page)

1.2 2016.05.02 Fixed Table 7.8 DC Characteristics (IDD2 Max 5mA ->4mA, 17 Page)
11.5.4 ADC Zero offset delete.

Add 10-SSOP Package. (1.1 Description, 3 Pin Assignment, 4 Package Dimension)
Table of Contents fixed. (99 Page)

Fixed Value. (RSFR Initial / Default Value, 75-76 Page)

Add NOTE for OCD reset state. (RSFR, 76 Page)

13 2016.05.19 Update Table 15.2.
Fixed Flash Control Register ADDRESS.
Fixed Value. (POR level 1.4V -> 1.1V, Page 73-74).
L4 2016.06.15 Delete unused Register. (DPL1,DPH1, Page 26)
Version 1.4
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MC94F1202A ABOV Semiconductor Co., Ltd.

1 R

1.1, UiBj

MC94F1202A & — ik HL A 2K 7T FLASHISALCMOS . L. AT LA 2 i N 3 Fas il 87 FH B 43t v 280 R 6 AR AR 1) i 1k 7
Lo FTEBHLATRS: 2KFETFLASH, 2567 17SRAM, 1647 €K #3115 #/PWM, B BWDTOSCH LI & [1E | 14 E
&%, 12f6ZADC, FHPOR, LVIFILVR, WHIRCH:Z4s, WIHBWDTHRY; 4502 H . MCO4F1202A B4 44 MR 5
PABRAR T FE

Device Name FLASH IRAM XRAM ADC I/O PORT Package
MC94F1202AMBN 2Kbytes 256bytes - 1l4inputs 14 16-SOP
MC94F1102ASBN 2 Kbytes 256 bytes - 8 inputs 8 10-SSOP
MC94F1102AMBN 2 Kbytes 256 bytes - 6 inputs 6 8-SOP
Table 1.1 Ordering Information of MC94F1202A




1.2 Hi

e CPU
— CMB8051-S (3758051, 54 AW N4 & 1)

o 2 KZ3HFLASH o W RC R
~ PSR 10,000 Y CEIRFRED = 32MHz(+3%) Jixbias
- PRAFAERR: 10 & o W WDT R4
- B%ifE:  CRESLRAPEDD — 8kHz(+50%) #Ei%a%
X o FHENL
e 2567 IRAM
- 11V
o FNHIHIRO
_ GPIO 14 o KHEERAL
- 1-level (1.8 V)
o TERTETHER ‘
— 16{2i#iE (Timer0, Timerl) o fRAEA
_ 81ﬁ1ﬁﬁ(Tlmer2) — 3-Level (21V, 2.5V, 35 V)
o PWM (16f72ii#, Timer0, 1) o B/MESPITIIA
— 125ns (@8MHz, NOP Instruction)
e Watch Dog Timer
o HHMHER
e 12f7ADC — IDLE, STOP1, STOP2 mode
- 14 NEIE
- LB o LIRS
— 1/4/8/16MHz
o R TEHE
[ ] D
— ANEHF (3, PCI)
_ Timer (3) - 2.2V~55V
- ADC(1) o TAEER: —40~+85T
- WDT(1)
- LVI(QQ) o HIAERA

— 16-SOP, 10-SSOP, 8-SOP
— Pb free package




MC94F1202A ABOV Semiconductor Co., Ltd.

1.1 FRIE
111 g

ABOV AR AR ET ., @IS HMIFEIRIRALRE . MC94F1202A2% CM8051-S W%, 1] LA# A i 80514%
WES 28 HEAT 9n e (AnKeil CELJTYRSDCC) , X U825 1 8% 2 12 7 A 1K) TS BT LLAE B AT OCDA EL 28 BLH T2
R, B2 3E41E BiE2 % 0CDHI B Tt .

1.1.2 OCD2 fiE&fER:E

OCD21{}i H. 25> ABOV ¥ 5:{k8051 RFIMCURI{j H . OCD2f# IR ZEPCHI HAsR_EHIMCU, OCD2n] LA
HURIBE AMCU B R  1/O  AMBIR & IEUE, 38T LAEHIMCU AR 43 T 5 bia 7. IS5 07 L IhBe .

OCD2 iR A AT A#E MicrosoftfiiWindows NT/2000/XP/Vista/Win7/Win8/Win10%:3217 sk 6417 #:1E R 48 NigtT .
ARAREE TR VEAIE R, 1S OCD2M I Tt . fEABOV It w] BT # R A 35t B -1k

ocCD2#EZ 7 X

PO1(MC94F1202ADSCL pin)
P00 (MC94F1202ADSDA pin)

2 UserVCC
o 4 User GND
5 |:] [¢] 6 DSCL
[¢]

8 DSDA

O O O O o

10

Figure 1.1 ~ On Chip Debugger 2and Pin description (ocd2 mode)

OCD2 (On Chip Debug) &5

MCU 7 ZE 2 fRek 3 R4k 5 OCD2 #E#z:

2 £ 0. OCD2 clock & data.

B 1 A5 ki O
- FEF PSRBT, SCREEEHEN OCD2 £k
- AJ DURS A I 45 B )

btk OCD1 PR p$z i fE

SFEE R R TR
- BAEW S (1, 2, 4 T,
- PNHET OSC A5 el 2 Fi e %

AR

5 AR A BRI

R E AR - B EATA R
S

PC #:11: USB




ahnes
. FAT#:/E OCD1 A1 OCD2 {j EL.#stfift

. ERRIFRIAEE (IDE)
THEE LS

o CRESUES. RBIET. HARBIET
BRI
ORI

i File View Emulation Break/Configure Test Window Help

EFRA Y YNy

| i/ Device name: OCD2_test

Disasm View & X Globalvar. B X Code View nx startup.a51 x| DA Register Driver.c | -
m m I:‘ 5 91 EXTRN CODE (2C_START) d
Sr | Addr Qpcode | Mnemonic Type | attrb_ | Name | val( Code :00000 3; PUBLIC 2C_STARTUR
* 00000 unsigned int CODE  _ICE.DUMMY_ o3| Addr [0 [1 |2 |3 |4 [5s [6]7 |8 | 94
[T DV AB 00000 3C 84 FE EF 75 FO 3C 84 E5 s CSEG AL
00002 FE MOV REA 00010 25 64 00 20 20 20 20 00 00
00003 EF MOV AR? 00020 00 00 00 00 Q0 00 00 E4 FF -
00004 75F03C MOV 0F0%03C 00030 E4 FF 12 43 8C EF 60 03 7F = RSESaccsismaRIe
DV AB 00040 DB ED 24 FE 60 03 04 70 04 100 STARTUE1:
MOV A0F0 00050 4F FF 22 E4 FF FE 12 01 FA 101 IF IDATALEN <> 0
JZ 0000D M m »| 00060 09 E9 70 F2 OA 80 EF 22 E4 RO, $IDATALEN - 1
INC R6 = 00070 05 EF 7C 00 7D 64 AE 04 AF ]
MOV R7,006 Localvar,  Globalvar, 00080 04 7F 02 80 05 90 03 A7 EO
RET e @ x 00090 94 07 S0 OC 74 72 2F F5 82 f— RO TORTALOO®
ADD AD54 000A0 22 32 32 32 32 00 33 33 33 7
NOP RO Ri R2 R3 R4 RS R§ R7 000B0 05 13 88 03 7B 0L 7A 00 79

IF XDATALEN <> 0
CDF DETR, §XDATASTART
MOV R7,$LOW (KDATALEN)

IF (LOW (KDATALEN)) <> 0
MOV R6,#(HIGH (KDATALEN)

jg ggg:%ig W 2050 [o [ [o0 [ [0 [o0 [0 wm B4 FD FC 02 7E 95 EF 75 FO
NoP ™ # oo [oo [0 [oo"[o0 [o0" o0 o0~ 000E0 01 F5 83 EO FF 22 EF 75 FO
NOB I™ 22 o0 [oo o0 o0 [00 [o0 [o0 [o0 000FO 35 FO FA 7B FF 22 EF 70 04

ELSE
mgs I #3 00 ['00 00 oo [0 [00 [0 [0 ENDIF = R PRIEE (RN
NOP Cf AC FO RS1RS) OV F1 PA « I 3 CR &

« 5 | ew olojofofofolole] e i mor, i e

DJNZ  R7,HDATRLOOP
DNZ  R6,KDATALOOF

Iram View o x ACC |00 DPTR 0000 FH H‘ ‘=-T D
Modfy
3 B o0 PC 00000 " XAddr : 00000

IRAM : 000 T wx ador [0 1 f2 s |45 [6 7 |e~) 22 |

addr [0 |1 |2 |3 |4 |5 |6 |7 mgg$$$£££:ﬂ—l

pecspge e oo et )| IETERT 00020 00 00 00 00 00 00 00 oo ¢ | Cutedt 2 x

00010 00 00 00 00 00 00 00 Of

00026 00 00 00 00 00 00 00 Of Addr |0 |1 |2 |3 |4 |5 |6 |7 |B |900030 00 00 00 00 OO0 OO 00 00 C | Emulation & break information will be displayed here.

00030 00 00 00 00 00 00 00 gyE O000S0 00 07 00 00 00 48 96 OO FE 0 00020 00 00 00 00 OO OO 00 00 CZ . 007, 14305

00040 100" 00 100 0 00 00 00 o | 00090 38 00 00 07 00 00 F3 FF 00 0[000S0 00 00 00 00 00 00 00 00 || getected!

00050 00 00 00 ©0 00 00 OO o || 000A0 00 00 00 FO FF FF 00 00 00 F 00050 00 00 00 00 00 00 00 00 C || wextPC=o0x0001

00060 100 00 00 00 00 00 00 of | 00080 00 FO FF FO FF 00 00 00 07 0 00070 00 €0 00 00 00 €0 00 00 { || fOSCcount0,000,000,000,002

00070 100 00 100 100 00 00 100 [ |000C0 00 00 00 00 00 00 00 00 00 0| 000BO 00 00 100 (00 00 00 100 (00 | Emulation time ~003000 000ms 000.2us

00080 00 00 Q00 00 00 00 00 o 000D0 00 00 00 00 0O 00 00 00 0O 5/00090 00 0C 00 00 00 0O 00 00 C

00090 00 00 Q0 00 00 00 00 o (O00ER 00 28 00 00 0O 00 00 00 GO 0 000AD 00 0C 00 00 00 0O 00 00 C

00040 100 00 00 00 00 00 (0 m |O00FC 00 00 00 0D 0D 00 00 OO 0O 0|000B0 (00 00 00 00 00 00 00 00 ¢

000BO MM An an an An An an 000CO 00 00 00 00 0D OO 00 00 C~

oKl n r « . » | 000D0 < n, » 14y | Status Breaks  TaB2

Ready _CAP NUM SCRL Connected J
=)

Figure 1.2 OCD Debugger
SCHRFRE R
. MC95xxxx
. MC96xxxx
. MCO7xxxx




1.1.3 RER

E-PGM +
« S ABOV/ADAM 5 H
« b S-PGM+ [fybeskid i th2~54%
«  fHH32f7 MCU @ 72MHz
o ZBPhRAN: 1M OFE

S —

puu-;
uelis

Cisiconeicion { S

; usB1. 1/2 9 pC10~15V S/W '
:

Power DC 9 ~ 15V

Enter Key Connector.
To connect with the auto-

-

For ISP(In-System-Programming) For Barcode reader

handler

. MCU RX

ns-232 N SWO
. VDD

1

2

3. MCU TX

4. GND

5. Run Flag or Boot Pin
6. Serial Clock
7
8
9
1

. GND

. Serial Data

. N/A

0. VPP or Reset Pin

Figure 1.3 PGMplus USB




PGMPIusLC 2

wH

PGMPIlusLC2# | ISP (In System Programming) % H3EALHS 5 A F|MCU
A] LA 105 HRZAE H ARt B 3 be s 2%

ek

PGMplusLC2 2 ik il A e 35 4
FEFUSBEE

N 2B USBIRS)

i BB M R IEIERC A (BVv@2A)
i H =338 3217 Cortex-M3 MCU
e S RF L8V FL Y R
PGMplusLC2& H TPCH i
PGMplusLC2 )3 [ Z L PGMplusLCHR
FESIEE N 64K T TiIFD

2.Vdd

4. GND

6. Serial Clock
8. Serial Data
10. Vpp

Figure 1.4 PGMplusLC Writer




E-PGM+ Gang4/6

s Phh%: E-PGM+ GANG 4

s AMERSF(x,y, h): 33.5x22.5x35mm
«  HE: 2.0kg

« HAHE: fm DC 15V/2A

«  TAREEE: -10~40°C

« fEfFIRE: -30~80°C

o BiAKER: AKX

s Pih%: E-PGM+ GANG 6

o AMERSF(X,y, h): 148.2 x 22.5 x35mm
« HE: 2.8kg

« EIANHE: e 15VI2A

«  LAFRFE: -10~40°C

o fEfFIESE:  -30~80°C

o BiAKER: AKX

Figure 1.5 Gang Programmer




THEE

P14/ PWMOX::
POO/ECO

P13/PWM1 x::
P16/EC1

Timer 0

Timer 1

Timer 2

PO2/EINTO X::
P16/EINT1

P1[6:0] ¢

Interrupt
Controller

—

PCI

o>
>

ocD2
On-Chip debugger 2

PO
PORT

CM8051-S
CORE

FLASH
(2K bytes)

IRAM
(256 bytes)

INT-RC
0OSC 32MHz

INT-WDT
OSC 8KHz

Power on
Reset

Low Voltage
Indicator

Low Voltage
Reset

P1
PORT

1

WOT
(WDTOSC)

System &
Clock Control

Voltage
Down
Convertor

12 bit ADC

P0O0~P06

P10~P16

) RESETB/P02

VDD VSS

AN13/P16
AN12/P15
AN11/P14
AN10/P13
AN9/P12
AN8/P11
AN7/P10
AN6/P06
AN5/P05
AN4/P04
AN3/P03
AN2/P02
AN1/PO1
ANO/P00

AVref/P16

Figure 2.1

Block diagram of MC94F1202A

10




3  5HSE

vbb [] 1 16 1 VSS
DSDA/ EC0/ ANO/ P00 [ 2 15[ P10/ AN7
DSCL/ AN1/ P01 [ 3 14 |1 P11/ AN8
RESETB/ EINTO/ AN2/ P02 ] 4 MC94F1202A 13 [ P12/ AN9
AN3/P03 [] 5 12 1 P13/ AN10/ PWM1
AN4/ P04 ] 6 11 ] P14/ AN11/ PWMO
AN5/PO5 ] 7 10 [ P15/ AN12
AN6/ P06 [ 8 9 [ P16/ AN13/ AVREF/EINT1/ EC1
Figure 3.1 MC94F1202A 16pin assighment
vDD [] 1 10 [ VvSS
DSDA/ ECO/ ANO/ P00 [ 2 9 [ P12/ AN9
DSCL/ AN1/ P01 [ 3 MCO4F1102AS 8 [ P13/ AN10/ PWM1
RESETB/ EINTO/ AN2/ P02 [ 4 7 [ P14/ AN11/ PWMO
AN5/ P05 ] 5 6 [ P16/ AN13/ AVREF/ EINT1/ EC1
Figure 3.2 MC94F1102AS10 pin assignment
vDD [ 1 8 [ Vss
DSDA/ ECO/ ANO/ P00 [ 2 MC94E1102AM 7 [ P13/ AN10/ PWM1
DSCL/ AN1/ P01 ] 3 6 [ P14/ AN11/ PWMO
RESETB/EINTO/ AN2/ P02 ] 4 5 [ P16/ AN13/ AVREF/ EINT1/ EC1

Figure 3.3 MC94F1102AMS8 pin assignment

ER) 2 10 i8I BE T, SR A LUBANGE AT B0 51 A 75 22 0 B O A A\ s b e BE sl IR, BABI IR DIFERE K
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ES Rl

COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)

L L SYMBOL | MIN NOM__|_MAX
] E‘ ﬁ E E H H H . RI }1?1 AR A 1.35 | _1.60 | 1.75
L T N Al 0.10 0.15 0.25
INDEX @0.840.0 DEP 0.2+0) \ A2 1.25 1.45 1.65
o ’ A3 055 | 085 | 0.5
N &b 0.36 = 0.51
/ \L b 0.35 0.40 | 0.45
E El I &) e 0.17 = 0.25
'y . 0.20 )
O \ -_.:’{meuttn BTM E-MARK 81 gEng 9.90 ?UQ.SO
DEPOI£0.05 1 £ 5.80 6.00 6.20
) | E1 3.80 380 | 4.00
[=ry=a g e 1.27BSC
I: H H H H H L 0.45 | 060 [ 0.80
L1 1.04REF
2 0.2585C
E_‘J B8 lﬁ 0.07 - -
R1 0.07 - -
h 0.30 0.40 0.50
i 0 - 5
01 & 8 10°
/s A3 02 6 g 107
| | 7 Y [ 03 5 7 9"
& f2r1 = 0y 5 7 9
T TERgaY
A
PED
BASE METAL "
bl WITH PLATING
T[ D
|
SECTION B-B
Figure 4.1 16-PinSOP Package
MILLIMETER
D SYMBOL
l | h MIN | NOM | MAX
| — 0.25 L i
| 5T e .
UDUDELPBDEJ L e e B an
Al ‘ f Ll.——— A3 0.60 [ 065 | 0.70
Eapied b 0.39 — | 048
bl 038 | 041 | 043
c 0.21 — | 026
cl 0.19 | 020 | 021
-} b
H E E H B S D 470 | 499 | 5.10
~~~~~ = E 580 | 600 | 6.20
/%// | cf El | 370 | 39 | 410
mse el NN |
A c 1.00BSC
WITH PLATING h 0.25 o 0.50
O Lo f0s0 | = ) 080
l—__—' — 0 o | ] w
el b
Figure 4.2 10-Pin SSOP Package
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55
63 -QW)
A
250008 2.250.089)MAX
H 0.0SCO0MIN _[|
(sTaND OF I L |
530030 7.8020.40
(205£.012) 1PIN INDEX 30740163 68050738
266" 538 wan
(26 ace PART "A
r--—-r———""~""~""~""~>""™"">""™"™"™"™""™"™"™"™7 7
| |
| |
i i — | 0200008 |
| |
il — e T
| |
05060203
050£020 | | | | |
‘I | 0,454 €020+,008) | |
- . =
L27¢050TYP L018%.0047 1360055 8 ﬂ,]Sg'g: : :
(006550 ] — 0.18.0073MAX |
| |
| 0.68CLORTIMAK |
| |
I |
/ \ | - |
- | |
1 - - ~ | | |
L |

[
SO B

- A =
- _ .
|—3.31<.:50>REF—\ [~ To10c004) UNIT:mm(inches)

Figure 4.3 8-Pin SOP Package
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51 B B

NF;!:Ie 110 Function @RESET Shared with

P00 ANO/ ECO/ DSDA

PO1 sfjlljloi”‘ . AN1/ DSCL

V. 1/O¥g

(EVSETRANINEG J2E] N eI GBS =i o 74

po4 E i b 1 A5 IR T 3 2 e e O T B AN4

P05 e AN5

P06 AN6

P10 AN7

P11 P1M AN8

o1 7H71/O% ‘ ‘ NO

p1z | /O /'\ CR Tl Uﬁﬁjﬁﬁ)@m@'ﬂ%%i . Input AN10/ PWM1
(EVSETRANINEG 92E] N eI CEBN e S e = i o 74

P14 {49t 18 FH B T A A R P B ANTL PWMO

P15 e AN12

P16 AN13/ AVREF/EINT1/ EC1

VDD HLIR

VSS Hh

Table 5.1 Pin Description
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Wi 4544

OPEN-DRAIN REGISTER

(_ SUB-FUNC ENABLE

DATA REGISTER

VDD VDD

(SUB-FU NC OUTPUT DATA

( SUB-FUNC DIRECTION

DIRECTION REGISTER ®

s 0
T MUX
|

PORTx INPUT

MUX

(" Analog Channel enable

-1 C
N
SUB-FUNC INPUT —Ci

Schmitt Level Input

ANALOG INPUT

PULL-UP REGISTER

VDD

PxFSRH or PXFSRL =11
PxFSRH or PxFSRL = 00
PxFSRH or PXxFSRL = 10 or 01

- Analog Channel enable
-> GPIO
- SUB-Function

Figure 6.1 Second Function I/O Por
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7 HSSMH

71 RBRSH
Parameter Symbol Rating Unit Note
TAEHIE VDD -0.3~+6.5 \% -
V -0.3~VvDD+0.3 \ _
' B 31 B 1
Vo -0.3~VvDD+0.3 \Y
. lon -10 mA BN 51 e KT IR (low per 1/O pin)
R R
" H Ylow -80 mA wRHR  (Tlow)
loL 20 mA AN G I KN (low per 1/O pin)
SloL 160 mA BOKH (Tlow)
SR FE Pr 600 mw -
TETRHR Tste -65~+150 °C -
Table 7.1 Absolute Maximum Ratings

ER) BRI R S HO] R0 G K AR, I —NEUE AR, AT BT A R A R
VES R RS TR B R A SOVFIK. KIS [ i A PR 2 B A 2 S i B R P 12k

7.2 HEEREESHE

Parameter Symbol Conditions MIN TYP MAX Unit

TAEHE VDD fx=1, 4, 8, 16MHz Internal RC 2.2 - 5.5 \%

TAER Torr VDD=2.2~5.5V -40 - 85 °C
Table 7.2 Recommended Operating Conditions

7.3 ADCE¥
(TA=-40 T ~+85T, VDD=2.2V ~ 5.5V, VSS=0V)

Parameter Symbol Conditions MIN TYP MAX Unit
I HER - - - 12 - bit
R Btk INL - - +4
WA TN o i P R S B N
L A 1R ZOE | fx= 8MHz ' -3 - +7
WERRIRE OA - - +3
B A] tcon - 60 - Cycle
(EEPRIPNGENES Van - VSS - VDD \%
pa— VDDREF 2.5V (NOTEL) 2.2 - VDD v
AVREF 2.7V (NOTE2) 2.7 - -
(SR PNT =R Ian VDDREF=5.12V - - 2 uA
ADC TAEHE laoc E_nable VDD=5.12V — ! 2 mA
Disable - - 0.1 UuA
Table 7.3 A/D Converter Characteristics

NOTE1) H“ADCHIZH LT 2.5V I, ADCHIKEE &A%
NOTE2) H“ADCHIZH LT 2.7V I, ADCHIKEE &A%




7.4  EHEEMIFME

(Ta=-40°C ~ +85°C, VDD=2.2 ~ 5.5V, VSS=0V)

Parameter Symbol Conditions MIN TYP MAX Unit
AR VpoR - 0.9 1.1 1.3 \Y
VDD HiH& T [A] tr - 0.05 - 5 V/ms
POR HJiit Ipor - - 0.1 — uA
Table 7.4 Power-On Reset Characteristics

7.5  fRE B ALK B HR A

(Ta=-40°C ~ +85°C, VDD=5.0V, VSS=0V)

Parameter Symbol Conditions MIN TYP MAX Unit
- 1.80 1.95
1.6 2.1 2.6
e VLR The LVR can select all levels but LVI Vv
Vivi can select other levels except 1.80V 1.95 25 3.05
2.9 3.5 4.1
biig=] AV - - 50 - mv
o/ Ik TR tow - - 500 - us
LVR 1.80V - 1 -
LVR I LVI HiR lLvr VDD=5V UA
LVR/LVI except 1.80V - - 50
Table 7.5 LVR and LVI Characteristics

7.6 WEHEE RC REuRE

(Ta=-40°C ~ +85°C, VDD=2.2V ~ 5.5V, VSS=0V)

Parameter Symbol Conditions MIN TYP MAX Unit
e firc Vop = 2.2 ~5.5V - 32 - MHz
Ta=25°C With 0.1uF - - +3.0
R - — . Bypass %
Ta=-40°C to +85°C capacitor - - +3.0
Fie e B[] ThHFs - - 1 - ms
IRCHLIE lire Enable - 0.4 - mA

Table 7.6 Internal RC Oscillator Characteristics

EE) VDD Ml VSS |07 B — N0, LuF 53 % L 75 2%

7.7 NI WDT #3545t

(Ta=-40°C ~ +85°C, VDD=2.2V ~ 5.5V, VSS=0V)

Parameter Symbol Conditions MIN TYP MAX Unit
Frequency fwoTre - 4 8 12 kHz
Stabilization Time twoTs - - 1 - ms
Enable - 5 -

WDTRC Current IwbTrRC - uA
Disable - - 0.1

Table 7.7 Internal WDT Oscillator Characteristics
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7.8 DC 4t
(Ta=-40°C ~ +85°C, VDD=2.2V ~ 5.5V, VSS=0V, fx=8.0MHz)

Parameter Symbol Conditions MIN TYP MAX Unit

LIPNEEENES ViH PO, P1 0.8VDD - VDD \Y

i NG HLE Viu PO, P1 - - 0.2vDD v

Vort VDD=3.3V, lon=-5mA, VDD-15 _ _ v

i e ARG
Vorz 1o ' VDD-1.5 - - v
All output ports

KR VoL lo.= 20mA,All output ports - - 1.0 \%
LPNGE SRV IiH All input ports -1 - uA
iy NI LR e All input ports -1 - UA
FEEvT Reus X;Tﬁ]\gu{“; 25°C 25 50 75 kQ
Iop1(RUN) Run Mode, fx=8MHz - 5 mA
lioo2(IDLE) IDLE Mode, fx=8MHz - mA

TAEH Iop3(STOP1) | STOP1 Mode, WDTRCEnable, LVR ON - 10 UA
Ibpa(STOP2) STOP2 Mode, WDTRCDisable, LVR ON - 25 5 uA

Ibps(STOPL) STOP2 Mode, WDTRCDisable, LVR OFF - 1 - uA

Table 7.8 DC Characteristics

JER)STOP1: WDT#4k4Eiz1T, STOP2: FiE IhRE#R(E 1

7.9 AC R
(Ta= -40°C ~ +85°C, VDD=2.2V ~ 5.5V)
Parameter Symbol Conditions MIN TYP MAX Unit
ST 3 N FE R 5 trsT Input, VDD=5V - 500 - us
HR W\ e A e twH,  twi All interrupt, VDD=5V 125 - - ns
MRS E R SR, | tECWH, tECWL ECn,vDD=5V(n=0, 1) 125 - - ns
AR T B e b (] tREC, tFEC ECn,vDD=5V(n=0, 1) - - 20 ns
Table 7.9 AC Characteristics
tiwL P tIWH N
External 0.8vDD
Interrupt
K + 0.2VDD
P tRST N
RESETB
X # 0.2vDD
tECWL | tECWH N
«— tFEC —> tREC
ECn 0.8vDD
X # 0.2vDD
Figure 7.1 AC Timing
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7.10 I/EHETEH

(fx=1, 4, 8, 16 MHz)
i D
Va7 S— , .

5.5

Supply voltage (V)

Figure 7.2 Operating Voltage Range

7.11  BARIRE

AR IR bR H R Wi SR MR LR, BbR 8 — S dE T 4R i EREVE [ (e.g. out of specified VDD
range). HEIENEESHNNSH,

AT I S s KR HE TR E, Rk (+ 30) M/ (-30)Z I8 — L gt R Z 4 i) iR 2 h i

0.7 3.3
0.6 3.2
0.5 3.1 \\
0.4 3
— 5.0V
—3.3V N
0.2 2.8
0.1 2.7
O 26 T T T 1
5mA 10mA  15mA  20mA 1.25mA 2.5mA 3.75mA 5mA
Figure 7.3 Output Low Voltage (VoL) Figure 7.4 Output High Voltage (VoL1)
5
4.9
P I —

\
ve N\

s \ —5 0V
4.4 \\
4.3
4.2 T T T 1
2mA  2.5mA 7.5mA 10mA
Figure 7.5 Output High Voltage (VoL2)
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3.00%

-3.00%

Figure 7.6 IRC Tolerance

2.8

—2.2V
—3.3V
—5.0V
—5.5V

2.6
2.4
2.2

mA 2

1.8

1.6

1.4
2.2 3.3 5
VDD
—|RC 16MHz —I|RC 8MHz
——|RC 4MHz —I|RC 1MHz
— |RC 8Mhz_IDLE

Figure 7.7 Power Supply Current (RUN, IDLE)

2.4
2.2

1.8

1.
UuA 6

1.4

1.2

0.8

2.2V 3.3V 5.0V
VDD

—STOP1 —STOP2 ——STOPL

5.5V

Figure 7.8 Power Supply Current (STOP1, STOP2, STOPL)



8 T

MCO4F1202AEAT B AL (it A7 25 (6] FE PP A70 e RS (708 35 2P (700 SRRV (7t 28 2 18 58 L T I,
AT LG8 AL b2 RV M B A 3%, X AEBALCPU R LASE PRI I iRl A7 At 25 . 7] DLl I DPTREA7- 254 I 16 A ik
223 [y ) B A7 %

MC94F1202A B A5 2K 7741 A BEE U BE 5 A\ fflash R FRA7fifids . 104 2567 5] 3] 5 (AR A7- i %, HERR O BB/

8.1 HEFRHmHE

16-bit PP RO TS A ATk 64k 7, R A 2k AR A a3 A o

Figure 8.1/ AR A # BURIX K. A5G, CPU MOOOOHIFUAHAT, A T AERE 7 A7t 2 1 43 IO A T 1)
Ak, AR, CPURBEERZH BN b, SREHAT RIS A2 . Bl s o i A 1 3l y0003H,
R EAE HIAMB R0, ERIIRSSIE T L AINHIE0003H IR . A RAME MR IO, & AR S5 kA Dy I Sl AR A fif

% Program Memory Areas % 0060H 32bytes
¥ 2Kbytes % 005FH Configuration Areas 2
\\% 0040H 32bytes
003FH Configuration Areas 1
\ 0020H 32bytes
001FH Configuration Areas 0
0000H h\ 0000H 32bytes
Figure 8.1 Program Memory

— M IhReRia: 2K A 1 W X
— AEGRIEA N HE GRS FE T EEPROMELIT I Flashf#if s
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8.2 HUEffEeS

FFH FFH
Upper 128bytes Special Function Registers
internal RAM 128bytes
(Indirect Addressing) (Direct Addressing)
80H 80H
7FH

Lower 128bytes
internal RAM
(Direct or Indirect
Addressing)

OOH

Figure 8.2 Data Memory Map

W R ATt 0 93y, IR 128775, 128575, SFR

WIEAE A I AT 807, Tk A 25671, (H2, i ARE A EHRAMG I 2T 4384575 1)
A EEETFUET TRH BAE S AR S S T 7FH A S T S N BN R A S ) . 1827 1128 7 1 Al
SFRIHENEETZBOH FIFFH, HAAR TAN 2 AR RS ) 23 ]

Figure 8.3.Jfi/w, B HI805LHE A HIRAMZE [AIK128 71 (HitikOOH ~7FHIX ) i HA32 715 2 4 a2 7
T LLRA R AL (RO~R7) , HIFEFIRAE TR I BIRIE B AN P77 25 4L X FRARED 2 nT LASE /DN, RN 277748
B4 LB hE R A T

P ARSI 1657715 2 1 AR A A AE R 7 1A) . BOSL4R A A S X AN E I AT 4, A7 T hE DX I L) 12817 45
A LB IR e e A ATk, A7 Tk X A A fE LA A 900H ~7FHRAM EL .

RAMZE [A] ({16128 15 #R Bt il i B B2 sl la) e S hk ok U 1n) o iy 1285715 T ol i 1) e F 4k ke s ) . X LeRAM 7 [i) o] FAE
Kl A7 fif B
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[ TFH

80bytes <
\ 30H
2FH
16bytes
(128hits)
20H
1FH
8bytes
18H
17H
8bytes
10H
OFH
8bytes
08H
07H
8bytes
00H

General Purpose
Register

Bit Addressable

Register Bank 3
(8bytes)

Register Bank 2
(8bytes)

Register Bank 1
(8bytes)

Register Bank 0
(8bytes)

{7F

7E

7D

7C

7B

A

79

78

77

76

75

74

73

72

71

70

6F

6E

6D

6C

6B

6A

69

68

67

66

65

64

63

62

61

60

5F

SE

5D

5C

5B

5A

59

58

57

56

55

54

53

52

51

50

4F

4E

4D

4C

4B

4A

49

48

47

46

45

44

43

42

41

40

3F

3E

3D

3C

3B

3A

39

38

37

36

35

34

33

32

31

30

2F

2E

2D

2C

2B

2A

29

28

27

26

25

24

23

22

21

20

1F

1E

1D

1C

1B

1A

19

18

17

16

15

14

13

12

11

10

OF

OE

0D

0C

0B

0A

09

08

[o7

06

05

04

03

02

01

00

R7

R6

R5

R4

R3

R2

R1

RO

Figure 8.3

Lower 128bytes RAM
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8.3 SFRK
OH/8H 1H/9H 2H/AH 3H/BH 4HICH 5H/DH 6H/EH THIFH
F8H
FOH B FEMR FECR FESR FETCR FEARL FEARM FEARH
E8H
EOH ACC
D8H
DOH PSW
C8H P110 P1PU P10D P1DB P1FSRL P1FSRH
COH POIO POPU POOD PODB POFSRL POFSRH DBTSR
B mon | miom | SHOR T BUMOHT AR R
BoH IS i g e
A8H IRQL IP1 ILVL
AOH IRQO P EO T2CR T2 T2DR
98H IE1 EIEDGEN IOFFSET WDTMR WDTRQNDTC
90H IE EIEDGEP PCI ADCM AADDCCN'RlL/ ADCRH
88H P1 SCCR SYSCON_AR LVIR
80H PO SP DPL DPH RSFR PCON
Table 8.1 SFR Map Summary
TER: OH/8H, X — i 2F 47 8% SCHF LA
8.3.1 80514 EBIMASFR
ACC (Accumulator) : EOH
7 6 5 4 3 2 1 0
| ACC
RW RW RW RW RW RW RW RW
Initial value : 00H
ACC Accumulator
B (B Register) : FOH
7 6 5 4 3 2 1 0
| B
RW RW RW RW RW RW RW RW
Initial value : 00H
B B Register
SP (Stack Pointer) : 81H
7 6 5 4 3 2 1 0
| P
RW RW RW RW RW RW RW RW
Initial value : 07H
SP Stack Pointer
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DPL (Data Pointer Low Byte) : 82H

7 6 5 4 3 2 1 0
| DPL
RW RW RW RW RW RW RW RW
Initial value : 00H
DPL Data Pointer Low Byte
DPH (Data Pointer High Byte) : 83H
7 6 5 4 3 2 1 0
| DPH
RW RW RW RW RW RW RW RW
Initial value : 00H
DPH Data Pointer High Byte
PSW (Program Status Word) : DOH
7 6 5 4 3 2 1 0
| oY AC FO RS1 RS0 ov Fl P
RW RW RW RW RW RW RW R
Initial value : OOH
CY Carry Flag
AC Auxiliary Carry Flag
FO General Purpose User-Definable Flag
RS1 Register Bank Select bit 1
RSO Register Bank Select bit 0
(0)Y] Overflow Flag
F1 User-Definable Flag
P Parity Flag. Set/cleared by hardware each instruction cycle to i

EO (Extended Operation Register) : A2H

ndicate an odd/even number of ‘1’ bits in the accumulator

7 6 5 4 3 2 1 0
| - - - - - - - DPSELO
R R R RW R R R RW
Initial value : 00H
DPSEL Select Banked Data Point Register

0
1

DPTR = {DPH, DPL}
DPTR1 = {DPH1, DPL1}
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9 /0% H
MC94F1202AH 14 MO (POFIPL) o JEId#KA: ] LAV BRSNS IINO. PR LRI AR B85, PAVLECASE T &
GAEFMIAIVETFEDR . PLIEA AR 5] PR S AR = A rh W T RE
9.1 IOFFH
9.1.1 BUEEFHF(PxDA)

P A a7, ERHPRE, S PICESE ARSI, AR, 8 PR 5 A

9.1.2 JRFFE(PxIO)
PxIO W] ARSI B A0 R N HERAS, PIORIRE—Ao N —A 51, U, OO EAE2EE

9.1.3 i HEHEZEFFREPXPU)
PxPUT] DA BEAREM/O DRI i i RH, PxPURIRE—AL N —ANSI B, 1D0ERE, 0vZR ik, BN EEHES

9.1.4 JRRITERIEEF 723 (PXxOD)
PXODT] LA U 15 B M/ L VR FF S TR, PXODRIEE—hit Mi—/ 51 i, 1AM, 0. BG4 HEE

9.1.5 JHPHERLEFE3(PXDB)
PO~-P1EAHEIThEE. XA/ LR BB — 5 FE R I RE R 2%,

9.1.6 JHFHE]ILIERF 73R (DBTSR)
BB 51 BILL K AR AL H T B 1] o

9.1.7 BIHHE P H R ERE R 23 (PCI)
P1ERANS| BIFES B B PR P DhRE . PCIA] DLERAR I B PLAEN 51 B BB AR AL R e, PCIRERE— A M —AN5 1R, 1
NERE, O~NKH. BAEEHNEE

9.1.8 TIHTIREEFERFHR(PXFSR)
WRPXFSRECE AT IIfiE, AINLS RS T R S o2s,  fa N danh R S R 2 T ohiehid. W PxFSRACE
NADCHIN, RGBT R 4TI, By AR 4L

9.2 Px¥ygH

9.2.1 Px ¥WHVH

PYZ7HINON . Pxiz il 2577 2% B 27 17 25(PX)« 7 1A 27 25(PxI0). b4y P %7 77 25 (PXPU). IRHIT g IE £
AAEAR(PXOD). THEHEREAT /725 (PXDB) YHEH [AIEFEZFAE 25 (DBTSR) 5IHIHL- AL W 27 (725 (PCIl) « ThRRILEFE 2747
#(PXFSRH/ PxFSRL)ZH/%.
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922 #HHFHHE
Name Address Dir Default Description

PO 80H R/W O00OH PO Data Register
POIO C1H R/W O00OH PO Direction Register
POPU C2H R/W O00OH PO Pull-up Resistor Selection Register
POOD C3H R/W 00OH PO Open-drain Selection Register
PODB C4H R/W O00OH PO DebounceEnable Register
P1 88H R/W 00H P1 Data Register
P1IO C9H R/W 00OH P1 Direction Register
P1PU CAH R/W O00H P1 Open-drain Selection Register
P10OD CBH R/W O00H P1 Open-drain Selection Register
P1DB CCH R/W O00H P1 DebounceEnable Register
DBTSR C7H R/W O00H De-bounce time selection register
PCI 92H R/W O00H Pin change interrupt enable register
POFSRL C5H R/W 00H PO Function Selection Low Register
POFSRH C6H R/W 00H PO Function Selection High Register
P1FSRL CDH R/W 00H P1 Function Selection Low Register
P1FSRH CEH R/W 00H P1 Function Selection High Register
Table 9.1 Register Map

9.2.3 POFAFEEUH

PO (PO%#7E 3 77 4%) : 80H

7 6 5 2 1 0
| - | pPs |  Po PO4 P03 P02 POL P00
= RW RW RW RW RW RW RW
Initial value : 00H
PO[6:0] I/0 Data

POIO (POJ7 M & ##§) : C1H

7 6 5 2 1 0
| - | Peo | PosO PO4IO PO3O PO20 POLO P00
- RAW RAW RAW RAW RAW RAW RAW
Initial value : OOH
P0OIO[6:0] PO data I/O direction.
0 Input
1 Output

POPU (PO_L s HPRIE## 2 7 88): C2H

7 6 5 2 1 0
| - | Peru | PosPU PO4PU POGPU PO2PU POLPU POOPU
= RW RW RW RW RW RW RW
Initial value : 00H
POPU[6:0] Configure pull-up resistor of PO port
0 Disable
1 Enable
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POOD (POJR#RIT B 1E FE=F F72%) : C3H

7 6 5 4 3 2 1 0
| - | PwoD | PosoD PO4OD PO3OD PO20D POLOD POOOD
- RW RW RW RW RW RW RW
Initial value : 00H
POODI[6:0] Configure open-drain of PO port
0 Disable
1 Enable
PODB (POJH¥Hi e 87 74%) : C4H
7 6 5 4 3 2 1 0
| - | PoeB | PosDB PO4DB POSDB PO2DB POLDB POODB
- RW RW RW RW RW RW RW
Initial value : OOH
PODB[6:0] Configure debounce of PO port
0 Disable
1 Enable
9.2.4 PlHEFISH
Pl (P1##E&H7F2%) : 88H
7 6 5 4 3 2 1 0
| - | P6 | P15 P14- P13 P12 P11 P10
- RW RW RW RW RW RW RW
Initial value : 00H
P1[6:0] I/O Data
P1IO (P15 H & #748) : COH
7 6 5 4 3 2 1 0
| - | Peo | PO P1410 P130 P12I0 P11I0 P10I0
- RW RW RW RW RW RW RW
Initial value : OOH
P1I0[6:0] P1 data I/O direction.
0 Input
1 Output
P1PU (P14 HafHiE# 5 7748): CAH
7 6 5 4 3 2 1 0
| - | PrU | PRU P14PU P13PU P12PU P11PU P10PU
- RW RW RW RW RW RW RW
Initial value : OOH
P1PU[6:0] Configure pull-up resistor of P1 port

0 Disable
1 Enable
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P10OD (PLIgiRkIT KL B F748) : CBH

7 6 5 4 3 2 1 0
| - | pPwop | PisoD P140D P130D P120D P110D P100D
- RW RW RW RW RW RW RW
Initial value : OOH
P10DI[6:0] Configure open-drain of P1 port
0 Disable
1 Enable

P1DB (PliH¥MEREEF/72%) : CCH

7 6 5 4 3 2 1 0
| - | PeoB | PisDB P14DB P13DB P12DB P11DB P10DB
- RW R R RW R R RW
Initial value : OOH
P1DB[6:0] Configure debounce of P1 port
0 Disable
1 Enable

DBTSR (JHEMEME#HHFHF2) : C7H

7 6 5 4 3 2 1 0
| - | - | - - | roBy | roB | P | PoBO
- - - - RW RW RW RW
Initial value : 00H
RDB[1:0] ANz =R A= ERRi N prikE
00 10 us
01 20 us
10 40 us
11 80 us
PDB[1:0] Gl MEE ST bk
00 1.2 us
01 2.5 us
10 5 us
11 10 us

PCI (5l PRI BT f74%) © 92H

7 6 5 4 3 2 1 0
| - | pPoe | PoB PCH PCB PC2 PCIL PCIO
- RW RW RW RW RW RW RW
Initial value : 00OH
PCI[6:0] Select PCI interrupt enable or disable of Px
0 Disable
1 Enable
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POFSRH (POZhREME #5775 & 47 5%) . C6H

7 6 5 4 3 2 1 0
| - | - | POFSRH5 | POFSRH4 | POFSRH3 | POFSRH2 | POFSRHL | POFSRHO
- - RW RW RW RW RW RW

Initial value : 0OH

POFSRHI[5:4] P06 Function Select

0 0 P06
0 1 P06
1 0 P06
1 1 AN6
POFSRHI[3:2] P05 Function Select
0 0 P05
0 1 P05
1 0 P05
1 1 AN5
POFSRHJ[1:0] P04 Function Select
0 0 P04
0 1 P04
1 0 P04
1 1 AN4

POFSRL (POTREIE BRI F T & 748) : C5H

7 6 5 4 3 2 1 0
| PorsRL7 | Porsris | PoFSRIS | PorsRi4 | POFSRI3 | Porsr2 | PoFsRLL | PoFSRLO
RV RAV RAV RV RV R RV RV

Initial value : 0OH

POFSRL[7:6] P03 Function Select

0 0 PO3
0 1 PO3
1 0 P03
1 1 AN3
POFSRL[5:4] P02 Function Select
0 0 P02
0 1 INTO
1 0 P02
1 1 AN2
POFSRL[3:2] P01 Function Select
0 0 PO1
0 1 PO1
1 0 PO1
1 1 AN1
POFSRL[1:0] P00 Function Select
0 0 P00
0 1 POO
1 0 ECO
1 1 ANO
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P1FSRH (P1IjRE%E & H 71 & #7%%) . CEH

7 6 5 4 3 2 1 0
| - | - | PIFSRHE | PIFSRH4 | PIFSRHB | PIFSRH2 | PIFSRHL | PIFSRHO
- - RW RW RW RW RW RW

Initial value : 0OH

P1FSRHI[5:4] P16 Function Select

0 0 P16

0 1 INT1

1 0 EC1

1 1 AN13 or AVREF
P1FSRHI[3:2] P15 Function Select

0 0 P15

0 1 P15

1 0 P15

1 1 AN12
P1FSRH[1:0] P14 Function Select

0 0 P14

0 1 P14

1 0 PWMO

1 1 AN11

P1FSRL (P1I)REIE LT T & 77%8) : CDH

7 6 5 4 3 2 1 0
| PirsRi7 | PirsRis | PiFsRIS | PirsRi4 | PiFsRI3 | Pirsr2 | PiFsR | PaIFsRIO
R RAW RAW R RAW RW RW RAW

Initial value : 0OH

P1FSRL[7:6] P13 Function Select

0 0 P13
0 1 P13
1 0 PWM1
1 1 AN10
P1FSRL[5:4] P12 Function Select
0 0 P12
0 1 P12
1 0 P12
1 1 AN9
P1FSRL[3:2] P11 Function Select
0 0 P11
0 1 P11
1 0 P11
1 1 ANS8
P1FSRL[1:0] P10 Function Select
0 0 P10
0 1 P10
1 0 P10
1 1 AN7
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10  HRirIEsH] 3

10.1 ik

MCO4F1202A1T 9 i . % Hh W AT %% EL S IR A e o A7 a2 A, SRV . BAT ATk 24 R I i 56 4L,
EIETEE@EP%E/)?@%I:K/BE@EE e TR RA S e R, BB AR PR S DL R
9 SRR

- 2 MRAEER
- ZhEH
— R RN R R W e i R R SR, S R R A S i SR
—  HrhiehraEEA SR IEX Arfa]
= PUTIRERI (E]: BNTS ~ 8 ML
— RS R SRR
JEFT BRI F R, AR TR 2 T W B R RE (L IED) {fiBE. IE. IELRIAR—(I#RAE Sk b B
/EEIEARRLE PR . RN IE TR (EA) o EA JEE, ATkl EA B1, shndEnd b 257 os
R AL 73 0 FAEBEANAE 1L . MC4F1202AS 2 MILSE4k . BN AT BRIl IPO. IPLR M Wi S i 4% «
Figure 10.1/2& "L/ iR = B, MCO4F1202A M) il BA B AR e T, N EIR/KFoh. Hn] LUt IPOFIIPL
AR B R W K. IPOSIPLIEE— A R BT 2R e g —. B iR e 2 i I AR 45 2 1 o e i T
A SAT 24 B [ A i, U o e SR 2 R v (T R T, R PR RS R S SR R e B

(1P) ! (IP1)
ipx [0 JoJoJoJiJoJofolfo]
IP0.0 IPO.T IPO.2 IP0.3 IPO.4 IPO.5 IP1.0 IP1.1  IP1.2

Priority level 1 § INT4 l INT7 © high
VNN PO JOTT JONe, — l ....... T
Priority level 0 | INTO | INT1 | INT2 | INT3 INT5 | INT6 INT8 | low
N
high low
Figure 10.1 Interrupt Priority Level

BT RS FE P S RRA RS, PR EZ RS (ILVL) AT DR YTk EZ % . R M REZ RN,
fis A S v L SE AR v KT T R 2 AR .
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10.2 HHEH

XINT_EDGE_N

XINT_EDGE_P | E | PO —~
PCI 1 S
................ |_ o——»|0 Priority High
: I IrRQo.O } 0
EINTO [ |H- f L—
H 1
14 = =~
enti [ H L L] :
: O—>| 2
PCI : ﬂ [Rooz2 | D_o\‘c > 2
— Release Stop/Idle
o—: >
TIMER 0—————»{ 1RQ3 | D_"\c ),
O—>| 4
TIMER 1————— [ R4 | Np

Int t ISR
. _\ nterrup >
— || T

EA(IE.7)
IE1 IP1

o B e

WDT IRQ1.0 6
D_O\c 7

A/ .
:)_0\2 »>ls Priority Low
TIMER 2—— NP

Figure 10.2 Block Diagram of Interrupt

10.3 HHHER

TR ) 48 SCHF QN R TR, K RIS R R I, AT IR S (LCALL) AR RE 3 oh B ds b 2 e stk . piry i
HIWHEREAT B SRS H. TR 7Pl KU e sl TR T B, gLl
L A b

Interrupt Source Symbol El?]t;:lr:gtlt Priority Mask Vector Address
Hardware Reset RESETB 0 0 Non-Maskable 0000H
External Interrupt O INTO IE.O 1 Maskable 0003H
External Interrupt 1 INT1 IE.1 2 Maskable 000BH
PCI INT2 IE.2 3 Maskable 0013H
TIMER O INT3 IE.3 4 Maskable 001BH
TIMER 1 INT4 IE.4 5 Maskable 0023H
ADC INTS IE.5 6 Maskable 002BH
WDT INT6 IE1.0 7 Maskable 0033H
LVI INT7 IE1.1 8 Maskable 003BH
TIMER 2 INT8 IE1.2 9 Maskable 0043H

Table 10.1 Interrupt Vector Address Table

F BRI HAAT, EA ZTEAL, HOIEx BMINABEE L, DMEREPIWT, QRIS P IrE R, AN P TR
SN EAL, hWERIFEA S —BRFEARS, BEE CPU Wi i, il 5, g kisEfaazhiEE.
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10.4 B

TrER & — EORE, BRI e P T SR R A B o WAL R W R A R B E — AN AT,
AR AT, CPU $UTHHE LCALL #54JF HORME PC BNERCE. ST RER?, Rl asfeRt
154143 CPU , CPU fE%MAAHREL )G, ERE 3~9 MG ANIA REMEN T WRFSRET . HIWAR S5 RE P4 m t

Wriz a4 RETI 3R [ EIHEN AW ST RE P AT IR IR AT AP sRAma NS T RE L T B s -

[Ex.y € 1

.

Program Counter low Byte
SP & SP+1, M(SP) €« (PCL)

o)

Saves PC value in order

Program Counter high Byte
SP €« SP+1, M(SP) ¢ (PCH)
EA=0

=

Interrupt Vector Address occurrence
(Interrupt Vector Address)

B

ISR(Interrupt Service Routine) move,
execute

E

Return from ISR
RETI

EA =1
Program Counter high Byte recovery
(PCH) €« (SP-1)

E B

Program Counter low Byte recovery
(PCL) € (SP-1)

Main Program execution I

to continue

process again after executing ISR

Figure 10.3 Interrupt Execution Flow
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10.5 Wb JERERR P

Interrupt Enable Register
command
Next Instruction
Setting both EA bit and individual interrupt enable

-t bit INTNE makes the pending interrupt active after
executing the next instruction.

Next Instruction

Figure 10.4 Interrupt Enable Register effective Timing

10.6 ZH¥EH

A SR E SRR LR S i G SR, SR R AR e S i R . a0 SRR B R R — RS 2 A, U e
V) 7 SR — R T At P A S 2 R R SR

Figure 10.5Fs NZHWIEHEIBIT, ST INTL I, HHE&SHEK INTO A4, SSZRIHET INTO JEHARAE IN
T1 MRS TR R INTO MRS TEUET INTL , 4 INTO 7E INTL $UTERZ G4 ST,

Hh R S5 R T R A L e B P S R R TR R BT, S SR AN AN TR S R TR R AR, 1 e BT I e G Y
Hlbie SRR T B R Se g s TR e v 7o Gt SR AN S S ) 1y R T [ R 2, s T VT = I T

Main Program Service INT1 ISR INTO ISR
SETB EA
Occur Oceur
—_—
INT1 Interrupt INTO Interrupt
Example) Software Multi Interrupt: RETI RETI
INT1 : MOV IE, #03H ; Enable INTO only
SETB EA ; Enable global interrupt (necessary for multi interrupt)
RETI

Figure 10.5 Execution of Multi Interrupt

35



10.7 AR fiE gema N

Max. 4 Machine Cycle. = 4 Machine Cycle —
System
Clock 22 _________
N\ AN J
Y Y
Interrupt Interrupt Interrupt Processing Interrupt Routine
goes Latched - LCALL & LUMP
Active
Figure 10.6 Interrupt Response Timing Diagram
(m |
10.8  HHT RS FE L
Timer 0 Timer 0
Vector Table Address Service Routine Address
\/\ \/\
001BH 01H 1 0125H OEH
001CH 25H j E 0126H 2EH
\/\ \/\

Figure 10.7 Correspondence between Vector Table Address and the Entry Address of ISR

10.9 BHAFAHBARERKE

INTxXX : PUSH PSW
PUSH DPL Main Task
PUSH DPH
PUSH B
PUSH ACC

Interrupt

‘ Service Task
e —

Saving

Register

Interrupt_Processing :
; Sestoring

POP ACC
POP B
POP DPH
POP DPL
POP PSW
RETI

Register

‘

Figure 10.8 Saving/Restore Process Diagram and Sample Source
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10.10 TR} FE

Interrupt sampled here

CLP2 CLP1 CLP2 C1P1 C1P2 C2P1 Ccap2

SCT N R R A R U D O R
INT_SRC

INT_ACK | |

LAST_CYC | |

INTR_LCALL \

INT_VEC 8-bit interrupt Vector

PROGA {8'h00, INT_VEC}

Figure 10.9 Timing Chart of Interrupt Acceptance and Interrupt Return Instruction

TR LE iy 2 IR A — AR . SR B el & (INT_VEC) HMIRSHAZHHAN. MBOSIW AXAE fr & (1158 —
AP AR, AT AR BRIk S5 AR -

Note) command cycle CLPx: L=Last cycle, 1=1st cycle or 15t phase, 2=2" cycle or 2" phase

10.11 AR

GRS W R INTOL INTL 5 R Bl b i SR 1, #1356 A BT EHEINTX_EN (o1 358 o B x £ B 25 47 4% )
EINT_EDGE_P/N (MBHbr b/ idiisik o f74) k4=l WFigure 10.10

EINTO Pin -\ » IRQ0.0 INTO Interrupt
TN
EINTO_EN
EINT1 Pin > \ » |RQO.1 —J_D__ INT1 Interrupt
T EINTL_EN
EINT_EDGE_P, EINT_EDGE_N

Figure 10.10 External Interrupt Description
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10.12 Al ey f7 2 1t ikt
10.12.1 B fEREEF RS (IE, IEL)

T RE A gt L (EA) FIAMEIR Rk - 35 9 ASmldai it

10.12.2 FWL e K FFE(IP, IP1)

8> eI A] LIS R S 2 a7 A7 ARl B2 e . Level 10564, level OfLsedim (k. BA7/EIPO. IP1

PEE . P HEA I

10.12.3 HHrER&F 4 (IRQO, IRQ1)

LA B(HW) BRI, BN WK Ay, WAz WrEae, Wik HlnigK.

10.12.4 H ¥iim#E &8s (IOFFSET)

INT_OFFSET & f7-#% AT LA E Il A Ik ) (%

10.12.5 AMERR T IR A G F 23 (EINT_EDGE_P)
ANEFR T IR WS e A7 28 v LIS REA N A W i) IE Ayl &k . Lo9AERE, ONZEIE. WIUR{ENO.

10.12.6 MR W f il ik B 723 (EINT_EDGE_N)
AN T I IR B A A e n] LA RE AN R BT R S ik . LNMERE, ONZELLE. WIURMEAO.

10.12.7 R EFZFFR(LVL)
TR E SR s TR Al h ik B = 2.
10.12.8 &R A
Name Address Dir Default Description
IE 90H R/W O00H Interrupt Enable Register
IE1 98H R/W 00H Interrupt Enable Register 1
IRQO AOH R/W 00H Interrupt Request Register 0
IRQ1 A8H R/W 00H Interrupt Request Register 1
IP AlH R/W 00H Interrupt Priority Register
IP1 A9H R/W 00H Interrupt Priority Register 1
IOFFSET 9AH W xxH Interrupt Offset Register
EINT_EDGE_P | 91H R/W OOH External Interrupt Positive Edge selection Register
EINT_EDGE_N | 99H R/W OOH External Interrupt Negative Edge selection Register
ILVL AAH RW OOH Interrupt nesting level Register
Table 10.2 Register Map

10.13 & fras Al

R b2 A7 28 W Th R . A AR R A ) A AR B . PR R R b e A E 8 (IEL IEL) ARk, AR
rb W 25 A7 28 H AR b i IE /A TS IR R A 78S ( EINT_EDGE_P. EINT_EDGE_N) #4Hi%.
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IE (PHTAERESFA74%) © 90H

7 6 5 4 3 2 1 0
| EA | - ADC INT EN | TLINT EN TO_INT EN PCI EN EINTL EN EINTO_EN
RAW - RAW RAW RW RAW RAW RW
EA B il e S5 25 1R A7 Initial value : OOH
0 B b EE

1 BTG W e
ADC_INT_EN  ADCH Wiffifefs

0 Disable

1 Enable
T1_INT_EN Timer OB {FREAL

0 Disable

1 Enable
TO_INT_EN Timer 19 B {FEREAL

0 Disable

1 Enable
PCL_INT_EN 5 e P AR Ak R WA e AL

0 Disable

1 Enable
EINT1_EN AR Hp T L B B

0 Disable

1 Enable
EINTO_EN A1 AR O HH I A8 A

0 Disable

1 Enable

IEL (Wi ge & A7 5%1) : 98H

7 6 5 4 3 2 1 0
| - | - | - | = - T2 INT_EN LVIINT EN | WDT INT EN
T2_INT_EN Timer 2h i B fir Initial value : 00H
0 Disable
1 Enable
LVI_INT_EN LVIrh W e
0 Disable
1 Enable
WDT_INT_EN  WDTHBi{EREA:
0 Disable
1 Enable

|IOFFSET (Wi fm#s % 775%) : 9AH

7 6 5 4 3 2 1 0
| ofrser | orrsere | oFFseETs OFFSET4 OFFSET3 OFFSET2 OFFSETL OFFSETO
w W w w w w w W
OFFSET[7:0] RS R, (WAZE P EdbE = 256 * INT_OFFSET Initial value : xxH

R 4SYSCON_AR=5AHHT, IOFFSETA BEfEM, FrllZE/EE5AHE|ISYSCON_AR,
FEIOFFSET, H5IOFFSET/ERE{E%E SYSCON_AR
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IRQO (W& K& 77 480) : AOH

7 6 5 4 3 2 1 0
| - | - | ADC INTF TLNTF | TOINTF PCIF EINTL F EINTO F
- - RW RW RW RW RW RW
ADC_INT_F ADCHIT il 22 B 1, bR ETLE T i R a5 AN0fETH % Initial value : OOH
0 ADC interrupt doesn't occur
1 ADC interrupt occur
T1_INT_F Timer 1RWifik 2 E1, FREEFEmPDE S NOEEE
0 Timer 1 interrupt doesn't occur
1 Timer 1 interrupt occur
TO_INT_F Timer OFF Wik 2 E1, FRELEFEmMP DS SANOEEE
0 Timer 0 interrupt doesn't occur
1 Timer O interrupt occur
PCLINT_F PCI Wik & BL, bREEFHBIHMNEESANOFEE
0 PCI interrupt doesn't occur
1 PCI interrupt occur
EINT1_F SRR LA R B L, FRELE PRI R BAOETEE
0 External interrupt 1 interrupt doesn't occur
1 External interrupt 1 interrupt occur
EINTO_F AN RO A 2 B L, AR ETE TR R 5 5 N0 T &
0 External interrupt O interrupt doesn't occur
1 External interrupt O interrupt occur

IRQL (FF Wi R&F1F221) : AsSH

7 6 5 4 3 2 1 0
| - | ] | ; ; - T2 INT F LVl INT F WDT_INT F

T2_INT_F Timer 29 iR 22 B 1, brELE W R 5 AN0JEE % Initial value : OOH
0 T2 interrupt doesn't occur
1 T2 interrupt occur

LVI_INT_F LVIt ik 2 B, br ST R R EE B A0fEE %
0 LVI interrupt doesn't occur
1 LVI interrupt occur

WDT_INT_F WDTH Wil R s B, AREAE PR N 5 A0EHE
0 WDT interrupt doesn't occur
1 WDT interrupt occur

EINT_EDGE_P (M B IEI ¥ & & f74%) : 91H

7 6 5 4 3 2 1 0
] | ] | - | - - - ENTLENP | ENTOENP
EINTI_EN_P A WL IE Dy e Initial value : OOH
0 Disable
1 Enable
EINTO_EN_P A4l WrOIE iR s
0 Disable
1 Enable
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EINT_EDGE_N (M8 Wi S i ¥ ¥ 25 72%) : 99H

7 6 5 4 3 2 1 0
- | R | . | - - - ENTLEN N | EINTOEN N
EINT1_EN_N A1 A T A7 A Initial value : OOH
0 Disable
1 Enable
EINTO_EN_N Aol iy fe
0 Disable
1 Enable

IP (RBTL e FH4) - ALH

7 6 5 4 3 2 1 0
| - | - | IPO5 IPO4 IPO3 P2 IPOL IPO0
- - RW RW RW RW RW RW
IPO5 ADC Wik 5 2% Initial value : OOH
0 Level O
1 Level 1
IP04 Timer 1 HifksEH%
0 Level O
1 Level 1
IPO3 Timer 0 HifksE %
0 Level O
1 Level 1
IP02 PCI il s
0 Level O
1 Level 1
IPO1 EINTO Wit se 4k
0 Level O
1 Level 1
IPOO EINTL "Mk
0 Level O
1 Level 1

IP1 (WL FFa1) : A9H

7 6 5 4 3 2 1 0
| - | - | - - - P12 P11 IP10
P12 Timer 2 Hbiflt £ 4% Initial value : OOH
0 Level O
1 Level 1
IP11 LVI Pk 4%
0 Level O
1 Level 1
IP10 WDT H It
0 Level O
1 Level 1
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11 AMES 4

111 WrepFRAER

11.1.1 R

b A 38 N CPURN AR 5 45 P LR AR I A ik b . RGEHE A3 RC-OSCHF, ERINHI 3% 4.
LT KHERIEE RC R 2%(32MH2)

. PNEREER (16MHZ)/2 (16MHZ)
. NEBI B (16MHZ)/4 (8MHz, BRI RSt 4h)
. NEREHER (16MHZ)/8 (4MHZ)
. PNEREHER (16MHZ)/32 (IMHZ)
11.1.2 FFiER

TIMERO
Clock Source SYSCK[1:0]
v 1/2 (8MHz) _
: 1 (16MHz) -
INTRC-OSC | " > DIV g
(32MHz) "2 | INTERNAL CLOCK 1/4 (AMHz) >
16MHz 1/16 (1MHz) .

Figure 11.1 Clock Generator Block Diagram

SCCR (R4t i 2 & 745) : 8AH

7 6 5 4 3 2 1 0
| 0 | womroon | PwkivElm | PwikiveEl | PwkTivED | - SYSCK1 SYSCKO
RW RW RW RW - RW RW

WDTRCON WDTRCHR % #{f fe/2% 1k Initial value : OOH
0 WDTRC off (default)
1 WDTRC on

FWKTIME[2:0] Pl 3Fi8 t Stop U I ) @ 8MHz RGN &, IXANIN 8] H R G o e
0 0 0 16ms (default)
0 0 1 16us
0 1 0 32us
0 1 1 64us
1 0 0 128us
1 0 1 256us
1 1 0 512us
1 1 1 8ms

SYSCK][1:0] 4345%  (INTRC=32MHz)
0 0 fINTRC/4(default)
0 1 fINTRC/2
1 0 fINTRC/8
1 1 fINTRC/32

FE) A SYSCON_AR=5AHKT, SCCRA BB, FrLA/E AS5AH, 5 ASCCR, #&/&5ZEiEEFSYSCON_AR. fil+:
Ex) SYSCON_AR = 0x5A;
SCCR = 0x40; // WDTRCON, SCCR[7]f1 SCCR[2]#4%i K 0
SYSCON_AR = 0x00; Il N6 RC-OSC 1% e i ] £/ 2 50uS
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11.2 WDTE IS Erf 8%

11.2.1 R

WDT A] DL i ksr il 3| CPU K #0545 S BUk NSEIEH, FEHCPUMKE B IEHIRE . WDTH LU= 45 5 1ikCPUR AL
B ik . WDTHW A R e i a8 7= A p . J8id % BWDT_RESET_ENfZ, WDTH] H{ESA Ei 258k & 1 141,
RWDT_CLREL, WDTiH&ERITFA IS, — MG, A E3EE. WDTH8M @k fl it 2 #8 IWDT
Bm AR . 480 I TH AR ESE T8 WDTRIMER, F=EWDTH W, M RIEWDT_RESET_ENALT)
WE KL FECPUS & il i F 2 A7, 1 E&: WDT_RESET_ENfZZRANE AL, EASHTWDTEAMEE.

WDTH R AT &£ R G #skWDTRC (8KHz) , WDTHIH Wrla] [ EHWDT_CLK_DIVAIWDTR & BH R E . it
/NI
WDT_CLK_DN xWDTR

fx_or_ fWDT

WDT _TIME[s] =

DIV
/2 >
/4 >
C 16MHz ’
(default) ’ _
/< WDT_CNT =
DIV WDT_EN
/1 >
/2 >
' ) ’ »  Interrupt
8KHz ’ .
WDTR J—» System Reset

WDT_RESET_EN

{WDT_CLK_SEL,WDT_CLK_DIV[2:01}

Figure 11.2 WDT Block Diagram

11.2.2 FHEB(HE
Name Address Dir Default Description
WDTMR 9DH R/W 73H WDT Mode Register
WDTR 9EH w FFH WDT Data Register
WDTCR 9EH R OOH WDT Counter Register
Table 11.1 Register Map

11.2.3 WDTH 210
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WDTMR (WDTHE A 77 5%) : 9DH

7 6 5 4 3 2 1 0
| WDT_CLK_SEL | WDT_CLK DIV2 | WDT_CLK D1 | WDT_CLK_D\VD - | WDTCIR |WDTRESETEN| WDTEN
RW RW RW RW - w RW RW
WDT_CLK_SEL WDTH B 1% £ Initial value : 73H
0 System clock (8Mhz, default)
1 WDTRC OSC (8KHz)
{ WDT_CLK_SEL, WDTH 4341 %
WDT_CLK_DIV[2:0] } sgL  DpIv2 DIVI  DIVO  Description
0 0 0 0 fx | 21
0 0 0 1 fx | 22
0 0 1 0 fx | 24
0 0 1 1 fx | 26
0 1 0 0 fx | 28
0 1 0 1 fx | 210
0 1 1 0 fx | 212
0 1 1 1 fx | 214
1 0 0 0 fwDT / 2°
1 0 0 1 fwDT / 21
1 0 1 0 fWDT / 22
1 0 1 1 fwDT / 24
1 1 0 0 fwDT / 2¢
1 1 0 1 fwDT / 27
1 1 1 0 fwDT / 28
1 1 1 1 fwDT / 2°
WDT_CLR HEE WDTiH$as
0 B17
1 TEEWDTIH M (LA BahiE% )
WDT_RESET_EN WDTE A% il
0 Reset Disable
1 Reset Enable
WDT_EN WDT/# fEfL

0 WDT Disable
1 WDT Enable

WDTR (WDT#7#5%) : 9EH

7 6 5 4 3 2 1 0
| wowr | wome | wors | worRa | worRe | wotRR | womRL | woTRo

w W w W w W W W
WDTRJ[7:0] W E Initial value : FFH

WDTH W ARG = (WDTH#HJEA#I) / WDT_CLK DIV x (WDTRE{E+1)
YER) S AWDTRZ 7 M5B AR T 01H

WDTCR (WDTit$# & 2 5%) : 9EH

7 6 5 4 3 2 1 0
| worcrr | worcre | wotcRs | wotoRe | woreRs WDTCR2 WDTCRL WDTCRO

R R R R R R R R
WDTCR[7:0] WDT 488 % 728 Initial value : OOH
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11.2.4 WDTH W %

WDT Clock Sourece

WDT_CNT 0 1 2 3 0 1 3 T 0 1 2
WDT_CLR occurJA counter clear
WDTR n 3
L WDTR € 0000_0011b
WDT_flag H Match Detect
WDT_RESETB RESET
Figure 11.3 WDT Interrupt Timing Waveform
11.2.5 WDTEIEE]F#
WDT_CLK WDT_CLK WDTR Reset Time WDT_CLK WDT WDTR Reset Time
_SEL DIV _SEL _CLK_DIV

0 0 255 0.064ms 1 0 255 0.032s
0 1 255 0.128ms 1 1 255 0.064s
0 2 255 0.512ms 1 2 255 0.128s
0 3 255 2.048ms 1 3 255 0.512s
0 4 255 8.192ms 1 4 255 2.048s
0 5 255 32.768ms 1 5 255 4.096s
0 6 255 131.072ms 1 6 255 8.192s
0 7 255 524.288ms 1 7 255 16.384s
Table 11.2 Register Map
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11.3 16HLERT2S / PWM (Timer0, Timerl)

11.3.1 MR
16ALE I 28x(0~1) HZ RS ERT AR /K28 E N 8 /KT AEas . e Sk S48, PWM
T m/RE A PWMBEIHE MK E AR AR RS A ERL600 e I 28 THEES, K0 om i DO Ag
164 5 B A I mT DA Py BB /MBI 20 (ECO, ECL) o NIy J2 B Bh i - i o o
TOCR1Zi 47 #3 (T32MAL ] 14 B P #RCOSC(32MHz) A TimerO i i & .

11.3.2 16hrEhy &%/ 8tk

TEL60L E I 28T B, s TxH + TxL  AI{EAT TXxDRH + TXDRL [EAHILEL, Tx/PWMxifi 1% &2 b
50500771k, A TR AT

Timer Clock Frequency

COMP ™ 2 Prescaler Value x (TXDR +1)

feomp 2 2 I B4 A%, TXDRJZ TXDRHAITXDRL ALK 1647 $fi

TXIPWMx{E A i i, P1FSR_L[7:6]8¢P1FSR_H[1:0]:% % & }y10B

WiFigure 11.4F7R, 164758 B 23/ TTHBEs 5 X 2 i ar A7 ARk

B TxH, TXLES, D TXL , BOAEHC TXLE, TXHIESBUFRIZAAE, i TxHE, SR
TxHZAF % B

f

TxCR ADDRESS : B2y, BAy
TXEN | PWMxE | CAPx | TXxCK2 | TXCK1 | TXCKO | TxCN | TxST INITIAL VALUE : 0000_0000;

Internal-RCOSC
32MHz —

ADDRESS : B3y, BBy

TXCR1 - (rmeroy | TXINI2] | TXIN[1] | TIN[O] | ECEN - POL INITIAL VALUE - 00000000,
P =1 > /
+4

R >

E =8 T32M TXST

S +16 r _l_ ] TXEN

fxk —»| C +64 | aly | * 16-bit Counter
A . - [
+256 | MUX [— 1 . .
E 1024 M | g o TxH(8-bit) TXL(8-bit)
R | 2048 " 0
l » .
| | TXIE » Timerx
T = Interrupt
ECO —» Timer0 only comparator
TXIN = 000 > . .
EC1 —» ECEN=1 TXDRH(8-bit) | TxDRL(8-bit)
TXIN = 001
3 4
TX|N[220] ECEN,TXCK[ZZO]

Figure 11.4 Timerx 16-bit Mode Block Diagram

46



11.3.3 16hrHEMER

JE I 28X(0~1) H TXCR &7 A7 I CAPX AL B AL N, B Adt A ANyt L e oM [R] IR B . 24 TxHL TxLAN
TXDRH. TxDRLIE 5 FIAHUCECHT 2= A, FHE 25 R A/ECDRXH. CDRxL. TxH. TxLFMHE s il £ 8i# &
FoTaa TN B G % .

PR NS 50 B KT N A S B BN, A KT S I R A . 3@ EINT_EDGE_P.
EINT_EDGE_N#F {748 KU B IEFEIMBH TEINTX ) RE -

CDRxH. PWMxDRHATXHF AR . e, U B.CORXHIANZTXH, Kk 14 218 MICDRXHI,
1E5 NI 2 S PWMXDRH P . PWMXDRL. TxL. CDRXLF#AEAH .

TxCR ADDRESS : B2y, BAy
TXEN | PWMxE | CAPx | TXCK2 | TXCK1 | TXCKO | TxCN | TxST INITIAL VALUE : 0000_0000,

TXCR1 - TS2M | ryiN[2] | TXIN[L] | TXIN[O] | ECEN | - poL |ADDRESS: B3y, BBy

(Timer 0) INITIAL VALUE : 0000_00005,
TxST
TXEN
i 16-bit Counter
Tx_CLK — !
- o o TxH(8-bit) i  TxL(8-bit) ‘
clear !
TX_NT_F |—» Timerx
> -~ Interrupt
comparator
CAPx
CDRXxH(8-bit) TxDRH(8-bit)
CDRXL(8-bit) TXDRL(8-bit)

16-bit Capture Register 16-bit Timer Data Register
TxIN[2:0]

-

010

EINTO [ [

EINTxX

v

s
ﬂ o EINTX_F Interrupt
ﬂ 100
4

EINT_EDGE_P
EINT_EDGE_N

Y

EINTL [ |

Figure 11.5 Timerx 16-bit Capture Mode
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11.3.4 PWMEZ
ER28x(0~1) HAHPWM (pulse Width Modulation) &g, YEPWMIETL, Tx/PWMxiirH 5] BT Dl HAs 2 1A 1 16
KLHIPWM T . 5 AN10BE|P1FSR_L[7:6]8P1FSR_H[1:0]7] LK & 51 J A PWM# . 3B id PWMXPRH. PWMxPRL.
PWMxDRHAIPWMxDRL# & PWME AR . 75 PWMZAAE2S 2 0T, FUEIETXCRE AT 2 MPWMXERLE“1” .
PWM Period = ({PWMxPRH, PWMxPRL} + 1) X Timerx Clock Period

PWM Duty = ({PWMxDRH, PWMxDRL} + 1) X Timerx Clock Period

Frequency
Resolution T2M =1 T32M =0 T32M =0 T32M =0
(Timer 0) TxCK][2:0]=000 TxCK][2:0]=001 TxCK][2:0]=010

(125ns) (500ns) (1000ns)

16-bit 488.281 Hz 122.070 Hz 30.518Hz 15.259Hz
15-bit 976.563 Hz 244141 Hz 61.035 Hz 30.518Hz
10-bit 31.250 kHz 7.813 kHz 1.953 kHz 0.977 kHz
9-bit 62.500 kHz 15.625 kHz 3.906 kHz 1.953 kHz
8-bit 125.00 kHz 31.250 kHz 7.812 kHz 3.906 kHz

Table 11.3

PWM Frequency vs. Resolution at 8MHz and 32MHz

EPWMEER, 52 LEE A THECES UL AL G, 208 B E AT B thse, P SE A B E VLRSS, s St
o Wi A LR E A E HIE AR A, S PR E AT AR UL, TR AN RE EDHT T AT SR DO EEEPWM
R BAAN 5 25 b i AR [FIE,  WLFigure 11.8. TXCRZAE 25 IPOLAL AT LAY B 5 25 bL A B ple b

EE)AWHEL LT S HHE  {PWMxPRH, PWMxPRL} > {PWMxDRH, PWMxDRL}

ADDRESS : B2, BAy
TxCR ‘TXEN PWMXE | CAPx | TXCK2 | TXCK1 | TXCKO | TXCN ‘ TxST ‘INITIALVALUE:OOOO_OOOOb
T32Mm ADDRESS : B3, BB
TxCR1 ‘ (rmeroy | TXINIZ| TXIN[L] TX'N[O]‘ ECEN ‘ ‘ PoL ‘INITIALVALUEH: 0000_0000,
Internal-RCOSC
32MHz
16-bit Timerx PWM Period Register
- Timerx
PWMxPRH | PWMxPRL "L ™ T nterrupt
(8-bit) (8-bit)
TXPE
. >
e e = e
R 4, " | i ¢
e | e
. > o o TxH(8-bit TXL(8-bity |« R POL PX
e (S: +16 MUX . 0 - ( ) ( ) cleﬂ / PWMx
X A =64, =" | 16-bit Counter
L + 256 - "
. ——————
E * 1024 | | comparator
R +2048 - | T32M
| Slave | PWMxDRH PWMXxDRL
— — — (8-bit) (8-bit)
i TimerO only
-— |
3 4
TxCK][2:0] Master PWMxDRH PWMxDRL
(8-bit) (8-bit)
Figure 11.6 PWM Mode
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Source Clock (f)

UL

e Lomxem)ompomx(mny - CmpmemX o)
(C
2

UL

é

T/PWMx
POLO =1 (¢
<«
2
T,/PWMy e
POLO=0 2
Duty Cycle (1+0080,)X500ns = 64.5 us
Period Cycle (1+03FF4)X500 ns = 512 us > 1.95 kHz
TxCK[2:0] = 01(focLk/4) ] .
PWMPRH = 03, PWMyPRH(8bit) PWMxPRL(8bit)
PWMPRL = FFy 03, FFy
PWMxDRH = 004
PWMxDRL = 804 ‘ PWMyDRH(8bit) ‘ ‘ PWMyDRL(8bit) ‘
OOH 80H

Figure 11.7 Example of PWM at 8MHz
Source Clock (f)
e L))y (o) o Yo o) am) ). (e e
T,/PWMy
POLO=1 . .
Period = Duty ) )
¢ C
TJ/PWMx 5 24
POLO =0
Period = Duty
Duty C ::Ie (1+0002,)X500 ns'= 15us
Period Cycle (FFZ+1+0002H)X500 ns = 32.7 ms - 30.52 Hz
TxCK[2:0] = 01(focLk/4) ] .
PWMPRH = 00, PWMyPRH(8bit) PWMyPRL(8bit)
PWMxPRL =024 00y 024
PWMxDRH = 004
PWMxDRL = 02 ‘ PWMyDRH(8bit) ‘ ‘ PWMyDRL(8bit) ‘
OOH 02H
Figure 11.8 Example of PWM at 8MHz (Period = Duty)
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11.3.5 ERSRBEEANFY/ L ZLEA

25NN B I B BE A A as), BEETXDRH, ZJEFSTXDRL. KNS NS fEasit, $h & e i frfe
GAFH, HENREFAEN, SOEFENEIE - EEANBEEF AR €N E 5 7 % A7 28 (PWMXDRH |
PWMxDRL. PWMxPRH. PWMxPRL) FI#1F 171E#8 5 TXDRH/LAH[A .

FEUTHEER TR BT RN, B m MR A A A 2 B B I LB A A 3

V TxDRH write

| TXDRH_BUF

%7% TXDRL write

Data High Register | Data Low Register

%7% Timer x start W

\ \
TXDRH TXDRL

.
‘4> Compare

TxH/L (16-bit Counter) ‘

Figure 11.9 Timer x Compare Data Write

11.3.6 F1EEH

Name Address Dir Default Description
TOCR B2H R/W 00H Timer 0 Mode Control Register
TOCR1 B3H R/W 00H Timer 0 Mode Control Register 1
TOL B4H R 00H Timer 0 Low Register
PWMODRL B4H R/W OOH PWM 0 DutyRegister Low
CDROL B4H R O00H Timer 0 Capture Data Register Low
TOH B5H R 00H Timer 0 Register High
PWMODRH B5H R/W O00H PWM 0 Duty Register High
CDROH B5H R O00H Timer 0 Capture Data Register High
TODRL B6H R/W FFH Timer 0 Compare Data Register Low
PWMOPRL B6H R/W FFH PWM 0 Period Register Low
TODRH B7H R/W FFH Timer 0 Compare Data Register High
PWMOPRH B7H R/W FFH PWM 0 Period Register High
T1CR BAH R/W OOH Timer 1 Mode Control Register
T1CR1 BBH R/W OOH Timer 1 Mode Control Register 1
TiL BCH R OOH Timer 1 Register Low
PWM1DRL BCH R/W 00H PWM 1 Duty Register Low
CDRI1L BCH R 00H Timer 1 Capture Data Register Low
T1H BDH R O00H Timer 1 Register High
PWM1DRH BDH RW O0H PWM 1 Duty Register High
CDR1H BDH R O00H Timer 1 Capture Data Register High
T1DRL BEH R/W FFH Timer 1 Compare Data Register Low
PWM1PRL BEH R/W FFH PWM 1 Period Register Low
T1DRH BFH R/W FFH Timer 1 Compare Data Register High
PWM1PRH BFH R/W FFH PWM 1 Period Register High
Table 11.4 Register Map
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11.3.7 ER BT ESRxFARUH

ER) EEATX, PWM, CORXZF A i, TEH “1” TXSThHi.

TXCR (BR 220~ 1A HI % F8%) : B2H, BAH

7 6 5 4 3 2 1 0
RE PWME |  CAPx TCK2 TYCKL TXCKO TCN T™XST
RW RW RW RW RW RW RW RW
TXEN SE ] A x i e A7 Initial value : OOH
0 0
1 1
PWMXE PW MR A e
0 0
1 1
CAPx JE ) F A B A U e
0 0
1 1
TXCK][2:0] TE I B B E B . Fx2 R 48 I B afiER
TXCK2 TxCK1l TxCKO  description
0 0 0 fx
0 0 1 fx/4
0 1 0 fx/8
0 1 1 fx/16
1 0 0 fx/64
1 0 1 fx/256
1 1 0 fx/1024
1 1 1 fx/2048
TXCN SE B BT RS 7 2k 5
0 0
1 1
TXST SE I 2 FF UM 1L
0 0
1 1
TxL (GERF880~1{& & 778, HiE): B4H, BCH
7 6 5 4 3 2 1 0
™7 @6 | ™5 ™4 @3 T™™@2 ™1 @O
R R R R R R R R
TxL[7:0] TXLTH s AR = Initial value : OOH
TxH (B #{0~1F&FF#%, Rik): B5H, BDH
7 6 5 4 3 2 1 0
T™*H? TXH6 | T™*H5 >4 T™*H3 T*H2 TXHL TXHO
R R R R R R R R
TxH[7:0] TxH T8 A im0 Initial value : OOH
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TXCR1 (R 380~ 1B\ % /728 1) : B3H, BBH

7 6 5 4 3 2 1 0
| - | mm | wNg | TeNewy | Mg | ECEN | - POL
- RW RW RW RW RW - RW
T32M EI P APYE N 32MHz IRC. (R E I 2304 %%) Initial value : OOH
0 -
1 8P8R4 32MHz IRC
TxIN[2:0] B B PRARECR A AT E IR AT A1
TxIN2 TxIN1 TXINO Description
0 0 0 ECO
0 0 1 EC1
0 1 0 XINTO
0 1 1 XINT1
1 X X -
ECEN A T
0 0
1 1
POL WE PWMKIH
0 0
1 1

ER) ECOARE/Eocd B =~ i

CDRxL (12830~ 1 K &FF4, RiL): B4H, BCH

7 6 5 4 3 2 1 0
| coreor | coreos | corReos | coRuos CDRALO3 CDRXLO2 CDRXLOL CDRXLOO

R R R R R R R R
CDRXxL[7:0] Tx Capture Low data. Initial value : O0H

PWMxDRL (PWM 0~1 5 lL{&&F 78, RE): B4H, BCH

7 6 5 4 3 2 1 0
T17 | T16 | T15 | T14 T13 T2 T11 T10
RAW RW RAW RAW RW RAW RAW RW

PWMxDRL[7:0] Tx PWM 552 lAK =45 Initial value : OOH

VEE) 4 PWMXE = 1R TxST = O}, BLZ s Ak

CDRxH (a0~ 1B " FF4, Hif): B5H, BDH

7 6 5 4 3 2 1 0
| cortor | CDRtos | CDRHos | CORH4 CDRXHO3 CDRXHO2 CDRXHOL CDRXHOO
R R R R R R R R
CDRxH[7:0] Tx Capture High data Initial value : OOH

PWMxDRH (PWM 0~1 5 E L E %78, HRE): B5H, BDH

7 6 5 4 3 2 1 0
PWMORH? | PWMORH6 | PWMORH5 | PWMORH4 | PWMORH3 | PWMORH2 | PWMORHL | PWMXORHO
RAW RAW RAW RAW RAW RAW RAW RAW

PWMxDRH][7:0] Tx PWM (5= m i Initial value : OOH

) 4 PWMXE = 181 TXST = O, BLaFfEssAH &
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TxDRL (FEhf#% O~1¥#HKFHFS, RE): B6H, BEH

7 6 5 4 3 2 1 0
| orR7 | TORE | TORS | TORA4 TYDRL3 TYDRL2 TYDRL1 TORLO
RAW RW RAW RAW RW RAW RAW RW
TXDRL[7:0] TXLIL B2 B (R 7 Initial value : FFH

ER) BAIEE PWMXEA S L3 1788

PWMxPRL (PWM O~1F k& 72%, RE): B6H, BEH

7 6 5 4 3 2 1 0
PWMXPRL7 | PWMxPRL6 | PWMXPRLS | PWMXPRL4 PWMxPRL3 PWMXPRL2 PWMXPRL1 PWMXPRLO
RW RW RW RW RW RW RW RW

PWMxPRL[7:0] TxPWMJE#AEHELTET Initial value : FFH

) 24 PWMXE = 181 TXST = O, MAFfEssA A%

TxDRH (BB 8 0~1#iE =78, RE):B7H, BFH

7 6 5 4 3 2 1 0
| morir | mORE | TmORS | TORHM TORH3 TXORH2 TYDRHL TORHO
RAW RAW RW RAW RAW RW RAW RW
TXDRH[7:0] TxH Compare High data Initial value : FFH

) BAIEE PWMXEA S UL aF 17 2%

PWMxPRH (PWM 0~1F #im & 72, RE): B7H, BFH

7 6 5 4 3 2 1 0
PWMPRH? | PWMPRH6 | PWMWERHS | PWWMPRH4 | PWMPRH3 | PWMPRH2 | PWMPRHL | PWMKPRHO
RAW RAW RAW RAW RAW RAW RAW RAW

PWMxPRH[7:0] TXPWM JE {55085 = 5 Initial value : FFH

&) Y PWMXE = 181 TxST = O, WA ERAER
11.4 8frERT 8 (Timer2)

BALTEMS de2 1 2 B ds . BN AR BUn 2r A7 4% . ER SHIRaT A7 s . EI aei Uil 5 A7 an i, eI dR2 M ] R Gt
PR oy A A I . ER B2 AN SCRFPWM. Hi R AT SR, AN SRR AN S IS H
11.4.1 8frsert#TH AR

FEBALE I 2T HEE A, R T2 EFIT2DRIVEAAITES, T2hrE 2B, WIRE B 220 Wrfl RRs 2> fil R TiE K
It Bt 7 ey 50:50/77 3, SRR ARANT . feomese i I dki HHAIFR
Timer Clock Frequency

f =
COMP 2 Prescaler Value x (T2DR +1)
p It T25T
R ;» T2EN
E =8 * 8-bit Counter
S =16
fxk —»| C | +64 o o T2
A | +256 _| MUX
L 222 L»
E T1024 - T2IF » Timer2
R +2048 ‘4’ Interrupt
> comparator
A
T2DR
2
T2CK[2:0]
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11.4.2 FHfEaEHE

Name Address Dir Default Description
T2CR A4H R/W 00OH Timer 2 Mode Control Register
T2 A6H R OOH Timer 2Counter Register
T2DR A7TH R/W FFH Timer 2 Compare Data Register
Table 11.5 Register Map
11.43 EN&R2FEHUH
T2CR (& 83 2 Iz F74) : A4H
7 6 5 4 3 2 1 0
B - | - T2CK2 T2CK1 T2CKO T2CN T2ST
RW - - RW RW RW RW RW
T2EN Control Timer 2 Initial value : OOH
0 Timer 2 disable
1 Timer 2 enable
T2CK[2:0] SEI 22 PRI B . Fxie RS B ER
T2CK2 T2CK1 T2CKO  description
0 0 0 fx/4
0 0 1 fx/8
0 1 0 fx/16
0 1 1 fx/64
1 0 0 fx/256
1 0 1 fx/1024
1 1 0 fx/2048
1 1 1 fx/4096
T2CN SE I de 21T B 5 4k
0 BT
1 kLT 5L
T25T SE I 4§ 2TT 4R/ 1
0 THEGR I
1 HE BRI AT
T2 GERf 2% 748, Ri%) :A6H
7 6 5 4 3 2 1 0
| ™ | m™ | 5 T4 3 T2 21 20
R R R R R R R R
T2[7:0] T2 Counter. Initial value : OOH
T2DR (EM 2B aFFa, RE): ATH
7 6 5 4 3 2 1 0
| t™or | TORE | TORS T2DR4 T2DR3 T2DR2 T2DR1 T2DRO
RW RW RW RW RW RW RW RW
T2DR([7:0] T2 Compare data Initial value : FFH
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11.5 12f7A/DE:Heds

11.5.1 MR

R T 8% FT LIS N IO BSOS S SR L 1208 80745 5 . ADCREERAT 10MBLIAR B TE, 2 2% 52 F 38 (%
HAENADCIIEIN, B IR UGEITFG SR IE . ADCHEER % %7 %ADCM. ADCM1 (ADC Mode ReglsterﬁDAD
F27#ADCHR. ADCLR(ADC Result High/Low Register)Zl . it ADSEL[3:0]Ki%#AD I NiBi&, ADSTHLE 1T

BEATADHAR, HARTEM, ADFHUIRASNMAFLAGS B, [FINHflKAD T, st RARMF/EADCHRFIADCLR %7 /74 . 1E

ADH A5 B L IAFLAGHZ B 0. G RSTBY A EL M) , ADCZER, B NE S 85 AN, Ehaids.

I 2R 1IPWMAl A AN A TGIE R SADC . fESTBYIHEIFHEHADC)E (ADCHIE{ERE) , fE— WM, ADCHIH sl

RATREARIER. 24 FIADCHI NG I, T B3 EPSR2. PSRIZAFAMIAHRAL, LABT IE AR FES R B
ADC#:#uiflH) = ADCLK * 60 cycles

11.5.2 HiEHE

+2
+4
Pre >

SCLK ————»| scaler -8 Mux
+32

Y

12-bit A/D Converter Data Register

ADCRH[7:0] ADCRL[7:4]
/f (8bit (4biy ADST or EXTRG

CKSEL[1:0] ADCLK [974] [96] l Clear

—_
AIN14 14 I AFLAG
AIN13 — 13 .

. Successive ADC
Approximation ———» ADIF |———» Interrupt
Circuit P

A

Comparator

AIN2 2
AIN1 — 1
AINO —» 0

/ﬂ

ADSEL[3:0] ADST or Trigger

Resistor Ladder
AVREF —> O~ O [

Circuit
Figure 11.10  ADC Block Diagram
ANO ~ AN7 Analog AVDD
Analog © Power ©
Input Input l
0~1000pF ;

; 22uF

Figure 11.11  A/D BB BIAN 2R 2 (8] B8 2 2 LA
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11.5.3 ADCH:fE

Align bit set “0”

|ADc011 | ADc01o| ADCO9 | ADCO8 | ADCO7 | ADCO6 | ADCOS5 | ADCO4 | ADCO3 | ADCO2 | ADCO1 | ADCOO |

Y Y Y v v y y y y Y Y y
| ADCRH7 | ADCRH6 | ADCRH5 |ADCRH4 |ADCRH3 | ADCRH2 |ADCRH1 | ADCRHO | ADCRL7 | ADCRL6 | ADCRL5 | ADCRL4 |

N— e _J
" ~
ADCRL[7:4]

ADCRH[7:0] ADCRL[3:0] bits are “0”

Align bit set “1”

|ADCOll | ADCOlOl ADCO9 | ADCO8 | ADCO7 | ADCO6 | ADCO5 | ADCO4 | ADCO3 | ADCO2 | ADCOL | ADCO0 |

Y y Y v v Y y y Y Y Y y
|ADCRH3 | ADCRH2 | ADCRH1 |ADCRHO | ADCRL7 | ADCRL6 | ADCRL5 | ADCRL4 | ADCRL3 | ADCRL2 | ADCRL1 | ADCRLO |

— S __
Y V
ADCRH[3:0]

ADCRH[7:4] bits are “0” ADCRL[7:0]

Figure 11.12  ADC Operation for Align bit

SET ADCM2 Select ADC Clock & Data Align bit.

ADC enable & Select AN Input Channel.

Start ADC Conversion.

If Conversion is completed, AFLG is set “1” and ADC
interrupt is occurred.

AFLAG =17

READ ADCRH/L After Conversion is completed, read ADCRH and ADCRL.

2 o o I 10

y
ADC END ]

Figure 11.13  Converter Operation Flow

11.5.4 FHHAHRAE

Name Address Dir Default Description
ADCM 95H R/W 8FH A/D Converter Mode Register
ADCM1 96H R/W 01H A/D Converter Mode 1 Register
ADCRL 96H R xxXH A/D Converter Result Low Register
ADCRH 97H R XxH A/D Converter Result Hiwister
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11.5.5 ADC#H 721t
ADCZ17 2 HADCHE 27 /7 25(ADCM / ADMC1), ADC%: R Z17#3(ADCRH / ADCRL)ZH /¥,
HEES5ADCML. i HUEf, ADCRH #1351

ER)HSSTBYLE ‘1°, ADCM1 "] LLEE. tnH ADC f#ifE,

ADCM (ADCHE R F74%) : 95H

7 6 5 4 3 2 1 0
| smy ADST | REFSEL | AAAG | ADSHES3 ADSEL2 ADSEL1 ADSELO
RW RW RW R RW RW RW RW
STBY A/DEAEH] (power down) Initial value : 8FH
0 ADCHEZHff e
1 ADCHRZH K] (power down)
ADST AIDHARTT IR 1L
0 ADC #:#uf5 1k
1 ADC #4#IT 46
REFSEL ADCZHEHI LI E
0 VDDEZ# M & (default)
1 ME LDO (2.5V) {E&#%
AFLAG ADCIRZS b & A7
0 AIDF AT
1 AIDEHTE K,
ADSEL[3:0] ADCHi NIBIE L
ADSEL3 ADSEL2 ADSEL1 ADSELO Description
0 0 0 0 Channel0(ANO)
0 0 0 1 Channel1(AN1)
0 0 1 0 Channel2(AN2)
0 0 1 1 Channel3(AN3)
0 1 0 0 Channel4(AN4)
0 1 0 1 Channel5(AN5)
0 1 1 0 Channel6(ANG6)
0 1 1 1 Channel7(AN7)
1 0 0 0 Channel8(ANS)
1 0 0 1 Channel9(AN9)
1 0 1 0 Channel10(AN10)
1 0 1 1 Channel11(AN11)
1 1 0 0 Channel12(AN12)
1 1 0 1 Channel13(AN13)
1 1 1 0 N
1 1 1 1 TR

HER) M8 FHADCHI A v T, 75 228 B PXFSRHAIPXFSRLZF A7 5 (KA AT, 51 B A K4 N\ D45 R f0L 4 N

ADCRH (ADC4 R & 778%) :97H

7 6 5 4 3 2 1 0
ADDM11 ADDMI0 ADDM9 ADDMS ADDM7 ADDM6 ADDM5 ADDMA
ADDL11 ADDL10 ADDL9 ADDLS
R R R R R R R R
ADDM[11:4] MSB ZExt5%, ADFEH#4E RaT 15 (8-bit), default Initial value : xxH
ADDL[11:8] LSB £i%i5F, ADHHERFT  (4-bit)
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ADCRL (ADC4; R & 78%) : 96H

7 6 5 4 3 2 1 0
ADDM3 ADDM2 ADDM1 ADDMO
ADDL7 ADDL6 ADDL5 ADDL4 ADDL3 ADDL2 ADDL1 ADDLO
R R R R R R R R
Initial value : xxH
ADDM[3:0] MSB 7515, A/DFHg FAKF T (4-bit), default
ADDL[7:0] LSB £i%i5%, A/DFH45 RART1(8-bit)

ADCM1 (ADCHR & #7%8) :95H

7 6 5 4 3 2 1 0
| eare | mE2 | TSEL TSELO - ALIGN CKSELL CKSELO
RW RW RW RW - RW RW RW
Initial value : 01H
EXTRG ADCHM B fid i 25 il
0 External Trigger disable
1 External Trigger enable
TSEL[2:0] ADCfi & IRk £

TSEL2 TSEL1 TSELO Description

0 0 0 Ext. Interrupt O
0 0 1 Ext. Interrupt 1
0 1 0 PCI
0 1 1 -
1 0 0 Timer0 interrupt
1 0 1 Timerl interrupt
1 1 0 -
ALIGN ADES R HHE %t 75 7 Ak 4%
0 MSB Z%F (ADCRH[7:0], ADCRL[7:4])
1 LSB £ X% (ADCRH[3:0], ADCRL[7:0])
CKSEL[1:0] ADCIH #h ik £
CKSEL1 CKSELO ADC Clock ADC VDD
0 0 fx/2 Test Only
0 1 fx/4 3V~5V
1 0 fx/8 2.7V~3V
1 1 fx/32 2.4V~2.7V

HR)  fx: RGN
ADCIH} 8 A 25K T 3MHz
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12  HHEREREE

12.1 Mk

MCO94F1202A% 3545 HifE 5, : IDLE. STOP1MISTOP2, 3FA# I T 1Hi54T. 44 A RE M K H PR A% 1)
o EFEN STOP1H I , i EHSCCRAAZMWDTRCONS &1 , LLEREWDTRC,

12.2 H4MEFE IDLE / STOP X T /E

Peripheral IDLE Mode WSJ%P(::LON[LOS?]_’ WSJ%P(?ON,LOS?O,

CPU % 1L BT CPU#RE % 1L BT CPU#E {5 1IEFTE CPU:AE
RAM TR fre frEd
Watch Dog Timer YR SRIEAT kLLIZ T ik
Timer kLLiz T e (RSB R R T8I | 818 (REAMNB R R Ig4T)
W #0SC (32MHz) RELIZAT F ik ik
A HBWDTOSC (8kHz) R BRIzAT YraiafT fF1k
I/O Port fREE fREE fRE
Control Register fREE fREE RE
Address Data Bus TR R {R ¥

s y RESET, 4@, WDT, LVI, RESET, Ahhlir, LVI,
e 7 X RESET. Arfi S EEC) I (EC)
12.3 IDLEBR

SCCRi% NOIHZ#E NIDLEARZ, , FrE k% ss MAN R # gk SiatT , RAZCPUELL , WHEN E A ( B4 )G A i
PKEREAE ) B W ( RN IDLERTE SR feiZ T ) MefE. )7 : MOV PCON, #0000 0001b ;i NIDLEAHZ(
T B R AR e B P

oscC
CPU Clock

K

<

External
Interrupt

JUUUUULuLuu L
JITUTUUUUUULL

Nomal Operation

Stand—by Mode

Nomal Operation

12.4 STOP#I

SCCR¥WHNOSHEHEASTOPIEA, TR KRG EPASMER EhEkE 1L, SEmEILrEThEE, F ARAMAIE H2F
R MBEE A . R SCCRIWDTRCONSAZEL, Mwatch timerdk4:izdT. STOPARR Al Al 1F & A7 mk b ke

M. SALJEPTA S-S IRECATIIRE . 9T BEIE A, MR 28 A 2 W iR 8 e,

(IZAM ] H1SCCR )

FWKTIME[2:0]ix B, EWARFFBOMEAZESD , IR aid)a, SN EIEL R)aBk % h WS .
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IR ek e ) (BRA) = 16ms @ 8MHz R fi. By Ah S b e B i) 57 -

ose TUUUUUUUL ,  _—aUULUL - JUULTUUUL
cevose [T ik

[€4
External Release
Interrupt
configure
option
CFG Read ) T ead
STOP command Oscillation stabilization time = 16ms

@ BMHz system clock

Nornal Operation < STOP MODE > Stand-by Mode Nornal Operation

A

12.5 STOP 1. 2 #ERHMEE#RE

FESTOPL. 2 HAMLER)E, PAFRIEIANSTOP HEAHT N -FWrar A7 s 1 i BAREEZ ATAUEAE Cr D, g
WrEReR: (EA) BN “17 , JF HIEFFHIMK i sevrfr iy “17 . DIl j5 23t N ik 35 R o

SET WDTRCON
SET PCON[1:0]
SET IEx.b
STOP1, 2 Mode -
When Corresponding lﬁ
Interrupt is Enabled
CFG Read
STOP1, 2 Mode
Release
4
Interrupt Service
Y Routine
Next Instruction
Figure 12.1 STOP1, 2 Mode Release Flow
/) =3 y
12.6 HHBIEFAEHHA
PCON (Power Control Register) : 87H
7 6 5 4 3 2 1 0
| w7 | e | bs b b3 bi2 bi.l bkO
RW RW RW RW RW RW RW RW
01H IDLE mode enable Initial value : OOH

03H STOP1, 2 mode enable
7ER) 1. PCON = 01H, #EAIDLEREZ; PCON = 03H, # ASTOPHZ ( Ik, PCON#EH Wk & AL H5hiEE )
2. *4PCON = 03HIf, 1 SCCR[7]E 13k ASTOP1IAE, W SCCR[7]is % NIH#E ASTOP2#H X,

3.STOP1 . 2 Z [AIfIME— X Hl&: STOP AR, P 8kHz-WDTOSC K £ g1k %S
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13 HEAir

MCO4F1202AH AN E A5 RESETB « EA0E IAMEVIMEE I T R FR:

On Chip Hardware Initial Value
Program Counter (PC) 0000h
Accumulator 00h
Stack Pointer (SP) 07h
Peripheral Clock On
Control Register Peripheral Registers refer
Brown-Out Detector Enable

13.1 EAR

MCO4F1202AF 6 FI 1 (1 52 A
SN HIRESETBE A
-EHENL (POR)
-WDTiHE A, (WDTEN = “17 )
-LVIEAL (LVILS # “000” )

-LVREf (LVROFF= “0” )

LVR RST
LVR OFF

- OCD2& i1
AN
13.2 Bf7ERE

Ext RESET RESET Noise

Disable by FUSE Canceller

Lvi outr RESET Noise
LVI Enable Canceller
POR RST RESETB
WDT RST |
WDT RSTEN

Figure 13.1 RESET Block Diagram

13.3 LkHEE{
HUE MG T, PORSHTE M TNAL, PORT LAUE & A1IC LK & A ik (4hE s 3 AT FIAE B@Io ) .

Veor=1.1V (Typ)

VDD

nPOR
(Intemal Signal)

Intemal RESETh

- »l

Oscillation

Oscillation Stabilization time

Figure 13.2 Internal RESET Release Timing On Power-Up
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Counting for configure option read start after RESET is released

VDD /

Internal NnPOR

Internal Counter
for RESET release

13.6ms~20.4ms (16ms+-20%)
Internal RESETb @ 8MHz system clock

13.6ms~20.4ms (16ms+-20%)
@ 8MHz system clock

Configure Read

Program Counter 0000 0001 0002

Figure 13.3 Configuration timing when Power-on

@ :\/DD Input
@ :Internal OSC

Configure optonRead - - ———————— - - —-—-—-—-—- - -\ -~ - —~— —~—— —— —— — =
& Reset Release

POR ®j i

""" ——— — >
@ ® ®
Figure 13.4 Boot Process Waveform
Process Description Remarks
@ -ToHRAE
@ SHE—KPORHS, IRC-OSC (32MHz) ON -about 0.9V ~ 1.3V

-JERS (=16ms)

© - VDDA 2 AL T 50 T flash 0L {f A g e B | “S'eW Rate >= 0.05v/ms
@ - BREUC BRI, B E ARSI B E A W BT R EAE BRI BN
® -1IEH TAE

Table 13.1 Boot Process Description
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VDD

PRESCALER COUNT START

OSC START TIMING

Figure 13.5 Oscillator generating waveform example

R WERTR, IR 8500 I B A IR H S 2 N .

13.4 AMEEAL

AR EAL AN B Rl A &%, AEBUE HUVE I DL SR ae A E IS DL T AN EAL 51 BOR FFIK - 10us BL_E 22 5]
RN, PRI SAIAGH A WAERIRES,  HAN RIS AR ml i i Ja,  fZE8msiRaEmf (8], AMRALIREA 24 R 1. 2
FrefEr st 0000H AJTia. TR M RGN P B, fERALN, MRS T RRAES AT LA BR MR AL 51 B8 1 K2

10us (@Voo=5V) HHKITH AR .

t<Tanc t<Tanc
A I B
t > Tane t> Tane t> Tanc
g I
Figure 13.6 Reset noise canceller time diagram

External RESETb
BOD RESETb
LVD RESETb

WDT RESETb

Internal RESETh

Reser mense | AN ke
for RESET release

13.6ms~20.4ms
@ 8MHz system clock

Y

Configure Read

13.6ms~20.4ms
@ 8MHz system clock

\

Program Counter

< 0000 X 0001 X 0002

Figure 13.7 Timing Diagram after RESET
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13.5 LVHKHE E&NALESS

MC94F1202A B v WA F A Fe %, wT DLESIIIVDD Gl ] & s A B P 5 VDD HSFREAT EEAED o fili & HLSF £
LVILS[2:0PK i . £ STOPHIINT, LVURHSIZhRE G KIIAE, AT AR D RER PR IFE.

External VDD STOP_MODE
LVILS[2:0] l
1
2.1V Reset
0
Low Voltage
2.3V Indicator
3.0V . (Lv1)
EN_LVI_ST cP
De-bounce Clock —p_r LVI
? Interrupt
LVI_DB LVI_INT_ON
135.1 HHERFTEE
Name Address Dir Default Description
RSFR 86H R/W 80H Reset Source Flag Register
LVIR 8FH R/W 00H LVI Control Register
Table 13.2 Register Map
13.5.2 HEfrfEaA38 Ui
RSFR (B ALiEr & & F748) : 86H
7 6 5 4 3 2 1 0
| PORFIVRE | BXIRF | wDTRF OCDRF LVIRF - - -
PORF/LVRF  LVROFF=1, H{EL®EMirE; Initial value : 80H
LVROFF=0, AI{EKHBEEMIrE. BMEEAN “0” RKEEXMrE
0 No detection
1 Detection
EXTRF ANBEANRENL, FHEMEBEN 07 KEZFXNMRE
0 No detection
1 Detection
WDTRF FIIMENFRENM, FHEEMEEAN “0” KEFEXNMRE
0 No detection
1 Detection
OCDRFNOTE FWFEENFREN, FBEEMBEEAN “0”7 RKiEEXMrE
0 No detection
1 Detection
LVIRF REEEMERESN, FHEMBKEAN “0” RKEEZXMMRE
0 No detection
1 Detection

MOCDE N, OCDFEAIAIPORFEA #i<E“1” (0x90)
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LVIR (LVI#&H] % ##28) : 8FH

7 6 5 4 3 2 1 0
| LROFF | L(MINTON | viDB EN LV ST LVILS? LVILSL LVILSO
RW RW RW RW RW RW RW
Initial value : 00H
LVROFF ESTOPHA N, LVRREEZE L
0 LVR ON
1 LVR OFF
LVI_INT_ON LIS Az s e 4
0 Reset
1 Interrupt
LVI_DB LVIE i+t
0 disable
1 fifdusiH B
EN_LVI_ST ESTOPHLA N, LVIfffAEEZE Ik
0 disable
1 enable
LVILS[2:0] LVIHL R g
LVILS2 LVILS1 LVILSO Description
0 0 0 LVI disable (default)
0 0 1 2.1V
0 1 0 Do not select
0 1 1 2.5V
1 0 0 Do not select
1 0 1 3.6V
1 1 0 Do not select
1 1 1 LVI disable
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14 FKFARARRS

14.1 R
14.1.1 88

MCO94F1202A EH F WA ARG, W LMERHOCD2#H TR A LR RAE T . AN FIESH L TE

14.1.2 F¢tE
o PR MRRHBATIELE, R TEIRL
. RV
— BT PSS B
W% RAM
—  FEFFfEE
—  Flashf#fi#s
. P A TR SRR A LA
—  rhiifR 4
- HUBIEAT
—  TEFFAEGE AT
— AP DX Flash. EEPROM. it & AL FIARTE A7 HE4T e
—  ZFrocD2 5 M E IR
. IEEIE

A[IAF HER MCU s kA%

Target MCU internal circuit

Formatconve
rter
LLL DSCL
USB \ - BoC DBG
4—»—\ —  DsDA Control
11 — <
L
CPU DBGRegister

Address bus

L [eecehi
User I/0 ¢ ) . '
Code memory ;
-SRAM Data memory Peripheral
-Flash
-EEPROM

Figure 14.1 Block Diagram of On-chip Debug System
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14.2 WE&SMEED
14.2.1 EFEmA
SN2 % A WAL R N DA DA L2 KN
« IMEPREARE 8AEdE, LAIRIRA AL RIE AL
o fEIRBAIERRT RIS AT 2 “17
o ARSI EHE T HAI GRS, Halleds RN “0”
o MRESREARBING CELOMNTE RN N ZAZ “17 ), RIESEPITH IRAGEE
o RAENZHENRR, PCHlLEKIEE LG4
« JAEHREH— RIEBIE AR
«  Start MiStop @& iEAE G IR EE 1k
St | Do | D1 |D2| D3| D4|D5|D6|D7T| P A
» DO | D1 | D2 | D3 | D4 | DE (D6 | D7 | P | A
—EDOED1 D2 D3 1 D4 ! D5 DSEDY P A
1 L/ P
»f DO | D1 | D2 | D3 | D4 | D5 | D6 | D7 A | sp
Figure 14.2 10-bit transmission packet

14.2.2 HAEAfEREN FE

14.2.2.1 BELEH

DSDA

DSCL

\

XX /XXX

St

START

acknowledgement
signal from receiver

acknowledgement
signal from receiver

A\

Sp

STOP

Figure 14.3

Data transfer on the twin bus
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14.2.2.2 S

DSD

/

DSCL

B

data line
stable: change
data valid of data
allowed

except Start and Stop

Figure 14.4

14.2.2.3 StartfiStop %4

Bit transfer on the serial bus

DSDA

DSCL

START condition

—
-/

DSDA

DSCL

_ X
v/

STOP condition

Figure 14.5

14.2.2.4 NENL

Start and stop condition

Data output
by transmitter

Data output
By receiver

DSCL from
master

\_X

X

no acknowledge

/

acknowledge

9 10

clock pulse for acknowledgement

Figure 14.6

Acknowledge on the serial bus

Acknowledge bit

transmission
Minimum 500n:

Host
DSEL ouT

.
.
.
.
.
.

Target Device
DSCL

AT

DSCL

~

o

wait HIGH

f """""""" [ N

Start wait

%

start HIGH

Acknowledge bit
transmission

e

—>

/

Maximum 5T g«

e

—>

Internal Operation

minimum 1T g

< for next byte —i
_\t.ransmission /_

it procedure
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14.2.3 fRHLRBRRIER:

PIEHE L v B ORI (L5 XA 110)

? VDD
pull-up Rp Rp
resistors
DSDA(Debugger Serial Data Line)
©
DSCL(Debugger Serial Clock Line) l
O O
]— VDD ]— VDD
DSCL DSDA DSCL DSDA
ouT ouT ouT ouT
DSCL N DSD ~ DSCL N DSDA
IN "IN I I

Host Machine(Master)

Target Device(Slave)

Current source for DSCL to fast 0 to 1 transition in high speed mode

Figure 14.8

Connection of transmission
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15 FEFFHES

15.1 ®EAR
MCO4F1202A%E 1% T flashfifiti s, CFABR_LResk. BB ES . FFHTISPA.
15.1.1 4%

«  FlashX/h: 2K 75

o HHRgIEAEE

o B A A M T PR g PR AR R

o ERUERENBET, Flashfygwmfe/EEbrigiEn] Lisnd 10,000 &
. InERe

15.2 Flash#ZHIFAREFHFH

BEHIFCIRES 77 /7 4% tHFlash =& 78y (FEMR) | &M %7 /748 (FECR) . IREZF 4 (FESR) . I A% %5 47
2 (FETCR) . Hili-Zi7#5% (FEARL / FEARM / FEARH) #Hf%. EATE S BISFRIX K, HEEIEgmFPEMEE FiHNM .

15.2.1 Flash&772% Ui

Name Address Dir Default Description

FEMR F1H R/W 00H Flash Mode Register
FECR F2H R/W 03H Flash Control Register
FESR F3H R/W 80H FlashStatus Register
FETCR F4H R/W 00H Flash Time Control Register
FEARL F5H R/W 00H Flash Address Low Register
FEARM F6H R/W 00H Flash Address Middle Register
FEARH F7H R/W 00H Flash Address High Register
ENTRY_O 10D8H (XRAM) R/W O00OH OxAA
ENTRY_1 10DAH (XRAM) R/W OOH 0x55
ENTRY_2 10DDH (XRAM) R/W OOH OxA5
PAGE_BUF 10EOH ~ 10FFH R/W OOH Flash Data Buffer

Table 14-1. Register Map

FESR (FlashiR&EFF2E) : F3H

7 6 5 4 3 2 1 0
| Pevesy | wrvcoop | - - ROMINT WMODE EMODE VMODE
R RAW R R RAW R R R
PEVBSY PRSI E . URBEHERRI BRI MEN, S a3ESF Initial value : 80H
0 TR (YRFRAE RIS E AT O
1 GRS IS A B R
VEYGOOD  H3hiinsi &
0 I B A 56 2
1 H SR 5 L
ROMINT FlashH Wil KirE. UWmEMEGRRRARESBNES, REBRRETHREE “17
0 B BT R
1 Hh W fd R

WMODE RS
EMODE rERAR bR S
VMODE U AR 5
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FEMR (Flash#=\#F7#788) : F1H

7 6 5 4 3 2 1 0
B - | Pom ERASE PBUFF OTPE VFY FEEN
RAW - RAW RAW RW RAW RAW RW
FSEL & flash 71 2s Initial value : OOH

0 ARikfE flash 1Efigos
1 Wt flash fEfigse

PGM FoVF o B R R B A X
0 A8 1k g A Bl AL B AR
1 FVF iR B R S X
ERASE RV BERR B BRI AR =X

0 SRR SRR SR BRI B A 5

1 FOVFHR R B PR A B 2
PBUFF WP TR A2

0 AR TIAT 3%

1 WP TR AR

OTPE % OTP IR E LT/ fHa
0 Nig&E OTP X%
1 W®HF OTP X4k

VEY JE FH R B 0 B PR AR B A

MFELSS: PGM=1, VFY=1
B S:: ERASE=1, VFY=1
FEEN R VPSR AR B M Flash, 7F 15 & A5 2H AT LAz EY
0 AR AR B
1 RV BB R

FEARL (Flash#bE &5 % 28) : F5H

7 6 5 4 3 2 1 0
| A&7 | a6 | AR5 ARL4 ARL3 ARL2 ARL1 ARLO
w W w W w W W W
ARL[7:0] Flash address low Initial value : OOH

FEARM (Flash itk 735 % £ 3%) . F6H

7 6 5 4 3 2 1 0
| a&w | a&Rw | AW ARVA ARM3 ARM2 ARML ARMO
W W W W W W W W
ARM[7:0] Flash address middle Initial value : OOH

FEARH (Flash i3t & & /£4%) : F7H

7 6 5 4 3 2 1 0
| ar | a6 | ARs ARHA ARH3 ARH2 ARHL ARHO
W W W W W W W W
ARH[7:0] Flash address high Initial value : O0H

FEARZ 7 Tl T4 HEERAIE SII0G . FEHie/BEERAEES, B0 T AN CL 208 AN T k5 B[R] R e N
AT EAZIRER, Hhbk2y Ashinl. FEARRIZE R Sa/78s, Selil&iRE240 50 E .
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FECR (Flash#&# % #75%) : F2H

7 6 5 4 3 2 1 0
| A | : | exm | B=m | WwRE | Rem NFERST NPBRST
RW - RW RW RW RW RW RW
AEF Ju¥F flash dtbEEERRR Initial value : 03H

0 28 I Flash 7 fifi 4% it B R AR
1 FEVFFlash 7 fifi i Ot B R BR S X

EXIT[1:0] B HHRFER . AR B IE LA B0 A B S H s %
EXIT1 EXITO Description
0 0 ANIE H g AR
0 1 ANIB tHgm R X
1 0 AR s =X
1 1 1B X
WRITE TR R Flash. MARETELNEE0 G A 205 %
0 T A
1 Frie g FE B HEBR Flash
READ FHEE I Flash. HARETELIA PG B 3EF
0 ToERAE
1 TR Flash
NFERST AL Flashifisk., AR EELANN B E G HIES
0 T AR
1 7 Flashib
nPBRST HAIPBUFFT A7 2% MAREELNI B E G B3 %
PBUFF nPBRST Description
0 0 AR
1 0 FALE RS

FEARZF A4 MWWRITEMREADN REUSTE i fE . HEFR ARG ANRIE o A AUSCTEAE i 28 4 ) 28 B R e 0 5 Thge,
A BERH A 28 B e T A TS . FEAR R BeAd i [a) 422 -0k 7 SOk BEAT g FE . #EF FIAS B6

FETCR (FlashB B3 1 25 77 38) : F4H

7 6 5 4 3 2 1 0
| tre | ToRe | ToRs TCR4 TCR3 TCR2 TCR1 TCRO
RAW RW RAW RAW RW RAW RAW RW
TCR[7:0] Flash Time control Initial value : OOH

I FETCRAF A7 AT LA A AHE BRI F] o ZWAEAHE R B )48 102 T3, e AR A BERCHiR i ds it Bt
R, MREAERRITAR, TG ASNEE, 1000 B M EE N ) SFETCRAAFR 2 A ahF 1k, Mg PRI
TS, £EZEE PEVBSY, MS4FEAHERREILN, PEVBSYSHBIEL. HEfFHI% M/ HERIE: FETCR = AOH

GRS/ YRR A, (255+1) * 2 * (31.25us * 256) = 4.096ms

G BHIE R ZE N 10%I , R gRAE/ ERRIN ] Y. 3.6 ~ 4.5ms

E B G HERR I R AT Tpe = (TCON+1) * 2 * (31.25us * 256)

e Bt E A R A 20: Tbe = (TCON+1) * 4 * (31.25us * 256)

Min Typ Max Unit
program/erase Time 24 2.5 2.6 ms
Bulk erase Time - 5.0 - ms
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15.3 K

15.3.1 FFfERRE
TR R 2K T FlashfifiBgs. XRTFHIREMTTE AN, —T&E327FT.

A rXmm

!

TrTOXTOHO0RXTO

pgm/ers/vfy

MUX

oTm-H4=zZ2cCc OO0

I

FFFFh
Flash

07FFh
2KBytes

0000h

Figure 15.1 Flash Memory Map
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
PAGE ADDRESS WORD ADDRESS
Program Memory
OxFF Page 255 > Ox1F
Page 254
0x00
Page 1
Page 0 * Page buffer size: 32Bytes
0x000 9 g y
Figure 15.2 Address configuration of Flash memory
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15.4 HATISPER

FATISPAE I IREAE i AR . (7 AT EI N TS5 145

15.4.1 Flash #/E

Configuration (MFCE R 8 T T #4556 5)

7 6 5 4 3 2 1 0
- | FEMRY &1 | FEMRE &1 | - - FEMRZ] | FECREl | FECRM
= ERASE&QVFY PGM&VFY = = OTPE AEE AEF
Master Reset
> Page Buffer Reset
Page Buffer Load(0X00H) > Page Buffer Reset
' Page Buffer Load
v
In the case of OTP
OTPEflagSet | | beemmmeoo o .
. v
: In the case of OTP
"""""" OTPE flag Set
‘ 1
Erase 1
|
A 4
Erase Latency(500us) N
Program
\ 4
Page Buffer Reset \
PgmLatency(500us)
\ 4 +
Configuration Reg. setting
Page Buffer Reset
A 4
Cell Read A
Configuration Reg. setting
\ 4
Cell Read
Configuration Reg. Clear
Figure 15.3 The sequence of page program and erase of Flash memory
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Master Reset

v

Page Buffer Reset

v

Page Buffer Load

A 4

Configuration Reg.<0> Set

Erase

y

Erase Latency(500us)

'

Page Buffer Reset

A 4

Configuration Reg.<0> clear
Reg.<6:5> setting

y

Cell Read

Figure 15.4 The sequence of bulk erase of Flash memory

15.4.1.1 Flashi2EX
Step 1. #EAOCD (=ISP)
Step 2. Ef7BCRJENBDM/
Step 3. Jid AR i R0
Step 4. MFlash iszB s

15.4.1.2 3 FI9RFERR
Step 1. #EAOCD (=ISP) ##ix{1
Step 2. #E//BCRJENBDM/L
Step 3. o A RIE KA
Step 4. J& FHgmf/ R A2,
(1) SOxAAZIHH-OXF555.
(2) HOx55%Hl-OXFAAA.
(3) 5OxA5ZIHiHI-OXF555.




15.4.1.3 FlashZmfetE=
Step 1. Ji Fgmfeta
Step 2. JEMTIZ/74¢. FEMR: 1000_0001 FECR:0000_0010
Step 3. L TIZAT4%. FEMR:1000_1001
Step 4. BHIER| AT, bk E3m2)
Step 5. ¥ E M. FEMR:1010_0001
Step 6. & iiHill. FEARH:FEARM:FEARL=20’hx_xxxx
Step 7. WEFETCR
Step 8. FFifi%ifE. FECR:0000_1011
Step 9. #fiA—/"NOP#54
Step 10. —HiZHFESR, EFIPEVBSYH “1” ANik
Step 11. HE Hstep23step 8 H 35 52 i 1T

15.4.1.4 Flash TUHERR IR
Step 1. J& FgmfEmist
Step 2. &M TIZE/74%. FEMR: 1000_0001 FECR:0000_0010
Step 3. EFETLEAF4%. FEMR:1000_1001
Step 4. 50x00%| W74 (HEHLZ/DAEL) .
Step 5. ¥ EEMR. FEMR:1001_0001
Step 6. & HiHhl. FEARH:FEARM:FEARL=20’hx_xxxx
Step 7. WEFETCR.
Step 8. HUH#ERR. FECR:0000_1011
Step 9. A —1"NOP#i4
Step 10. —HILHFESR, HFIPEVBSYHE “1” Mk
Step 11. = Hstep23step 8 H R4 5 A 7T

15.4.1.5 HLEBEREEN
Step 1. Ja FHgmfErs=t
Step 2. iERTTZE(E4%. FEMR: 1000_0001 FECR:0000_0010
Step 3. EF L4, FEMR:1000_1001
Step 4. 50x002| 71 oy (AL Z/DAEED
Step 5. wE KB, FEMR:1001_0001 (fIRZ#EFROTPIX, WIFEMR%5 A1000_1101)
Step 6. WEFETCR
Step 7. FiAftERERR. FECR:1000_1011
Step 8. #iiA—4"NOP$54
Step 9. —HILHFESR, HEIPEVBSYHE “1” Ak
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15.4.1.6 Flash OTPX i B
Step 1. #EAOCD (=ISP) iz
Step 2. & fi7BCRAJENBDM/L
Step 3. A A A KB
Step 4. % EOTPXI%. FEMR:1000_0101
Step 5. MFlash iz B

15.4.1.7 Flash OTPX B4 fE =
Step 1. Ji Hgmfetia
Step 2. &M 74¢. FEMR: 1000_0001 FECR:0000_0010
Step 3. L TIZAT4%. FEMR:1000_1001
Step 4. 5HIER| AT bk E3IM2)
Step 5. % B4R AAIEFOTPIX ., FEMR:1010_0101
Step 6. ¥ & Hitlt. FEARH:FEARM:FEARL=20’hx_Xxxx
Step 7. WEFETCR
Step 8. JFif%ifE. FECR:0000_1011
Step 9. #iA—/"NOP+E4
Step 10. —HiLHFESR, EFIPEVBSYH “1” Mik

15.4.1.8 Flash OTPX I #ER
Step 1. J& FgmfEtist
Step 2. &M ZA7#%. FEMR: 1000_0001 FECR:0000_0010
Step 3. % TZEA74%. FEMR:1000_1001
Step 4. SEIEBIILGAFEE.  GbhkEBIN2)
Step 5. % B R AALEFOTPIX K. FEMR: 1001_0101
Step 6. & Nithllt. FEARH:FEARM:FEARL=20'hx_Xxxxx
Step 7. WEFETCR
Step 8. JiA%wfE. FECR:0000_1011
Step 9. A —1"NOP#i4
Step 10. —HILZHFESR, HFIPEVBSYHE “1” Mk

15.4.1.9 Flashm 2R 3B
Step 1. Ji FHgmfERC
Step 2. WE . FEMR:1010_0011
Step 3. MFlash B
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15.4.1.10
Step 1.
Step 2.
Step 3.

154.1.11
Step 1.
Step 2.
Step 3.

15.4.1.12
Step 1.
Step 2.
Step 3.

IR IR
J& R
W E MR . FEMR:1010_0111
M FlashHhis

Flash #REINERN
J& R
WEEREIRE A . FEMR:1001_0011
M FlashHis

Flash W& AEE
JA AR
A7 4% . FEMR:1000_1001
MFlashH iz

15.4.2 Flashf¥IEEEPROM HiE/EKRERHE

Operation mode

Description

ITwnw>»rm

Flash read

Read cell by byte.

Flash write

Write cell by page.

Flash page erase

Erase cell by page.

Flash bulk erase

Erase the whole cells.

Flash program verify

Read cell in verify mode after programming.

Flash erase verify

Read cell in verify mode after erase.

Flash page buffer load

Load data to page buffer.

Table 14-2.

15.5 N ISPELRAISHI HATH AR i

Operation Mode

TARGET MODE

DSDA DSCL

DSDA

OCD(ISP)

‘hC ‘hC

‘hC

Release from worst 1.7V

Power on reset J Low period required during more 10us
RESET |
1
DSCL
) )
DSDA |:> |:> | |
! !
RESET_SYSB
Figure 15.5 ISP mode
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15.6 SRAMBkE: ZRFER

1EH PR R T B AR, AT DU SRAMBEE gn FEA 0. 45 AFlash#4l /7 #3 i, CPUT LLfESRAM

B A A Flash B AT 74 . SRAMIFIH1EOX00 4% B 5 3152 7 4% 6] #1311 0x8000. 2% [Hi I 1

main()

// 1. Flash mode entry with movx instruction
*(unsigned char xdata *)0x10D8 = OxAA;
*(unsigned char xdata *)0x10DA = 0x55;
*(unsigned char xdata *)0x10DD = 0xA5;

FETCR = 0x9D; // 2.5ms PGM time

FEMR = 0x81; // 3. Reset page buffer
FECR = 0x02;

write_page_buffer(); // 4. Write page buffer
do_flash_at_sram(); // 5. Write flash
FECR = 0x33; // 6. Flash mode exit

Return ;

void do_flash_at_sram_src()
{
FEMR = OxA1; //
FECR = 0x0B; // Enable program

while( I(FESR & 0x80) );

FEMR = 0;

void do_flash_at_sram()
{
#pragma asm
mov dptr,#do_flash_at_sram_src
mov r0,#0x30
mov r1,#0x13
do_flash_at_sram_loop:
clra
movc a,@a+dptr
mov @r0,a
inc dptr
inc r0
djnz r1,do_flash_at_sram_loop
limp 0x8030
#pragma endasm

}

void write_page_buffer()
{
#pragma asm
mov dptr,#write_page_buffer_src
mov r0,#0x30
mov r2,#0x12 ;sram
write_page_buffer_loop:
clra
movc a,@a+dptr
mov @r0,a
inc dptr
inc r0
djnz r2,write_page_buffer_loop
limp 0x8030 ; jump sram region
#pragma endasm

}

void write_page_buffer_src()

{
FEMR = 0x81;

#pragma asm
mov r0,#32
mov dptr,#0x10EQO
write_page_buffer_src_loop:
mov a, @r1
// write data is written in the sram previosly
and r1 has the address
movx @dptr,a
inc r1
inc dptr
djnz rO,write_page_buffer_src_loop
#pragma endasm

; page buffer address

FEMR = 0;
}

Figure 15.1

Code example of flash write by sram jump mode
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FLASH MEMORY

main

#
#

Flash mode entry

¢ SRAM MEMORY
Set PGM time
¢ (code size : 0x13)
Reset page buffer write_page_buffer_src()

write_page_buffer_src()

¢ v

function call .
. write_page_buffer()
(write_page_buffer()) iump 0x8030

— L

(code size : 0x14)

do_flash_at_sram_src()

do_flash_at_sram_src()

\J Y

function call do_flash_at_sram()
(do_flash_at_sram()) jump 0x8030

. |

i

Flash mode exit

#

Figure 15.1 Memory diagram and flow of flash write by sram jump mode
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15.7 N
MC94F1202A LA BENL, BN “07 RAREHE N, BN “1” WA SN, Bieh A EEMEERm L N4 Rl
FA “0” , WKFETCRAVEZE K TOx80. R EHIRHMER.

LOCKF: Flashfifif#s 118 s

R: %

W: 5

PE: TU#FR
BE: #LE#kR
O: A LA T A
X: AREHHTHRAE

USER MODE ISP
LOCK
MODE
FLASH OTP FLASH OTP
LOCKF R w PE BE R '\ PE BE R w PE BE R W PE BE
0 (0] (0] (0] X X X X X O O O (0] (0] O O O
1 (0] (0] (0] X X X X X X X X O O X X O
Table 14-3. Security policy using lock-bits
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16 BB
16.1 EOE I G 2 A

FUSE_CFGO (Pseudo-Configure Data)

7 6 5 2 0
RSTEN | - | - BSIZE[L0] LOCKB LOCKF
R - - R R R
Initial value : 00H
Bit Name Description
RSTEN AL VAL
BSIZE[1:0]  EHFFER XTI SR, 2 LOCKB="1 A H %
LOCKB e ARG X B 5 R SR VFAL
LOCKF (AR EIERERENEFS /A
EIME N | remarks
0 Disable RESETB pin (default)
1 Enable RESETB pin
00 2KB - 32B (000h~7DFh)
01 2KB - 64B (000h~7BFh)
10 2KB - 128B (000h~77Fh)
11 2KB - 256B (000h~6FFh)
0 Disable Code WriteProtection
1 Enable Code WriteProtection
0 Disable Code ReadProtection
1 Enable Code ReadProtection
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17 MF

A. RAE

NS RS “Bytes” AAIBERL. 2 8L 3D AR

RIS NMELTFEL 20 30 4 30 5 MHLSRA. 1 ADHLEE I E 1A A 1
ARITHMETIC
Mnemonic Description Bytes Clocks Hex code
ADD A,Rn Add register to A 1 2 28-2F
ADD A, dir Add direct byte to A 2 3 25
ADD A,@Ri Add indirect memory to A 1 3 26-27
ADD A #data Add immediate to A 2 2 24
ADDC A,Rn Add register to A with carry 1 2 38-3F
ADDC A,dir Add direct byte to A with carry 2 3 35
ADDC A, @RI Add indirect memory to A with carry 1 3 36-37
ADDC A #data Add immediate to A with carry 2 2 34
SUBB A,Rn Subtract register from A with borrow 1 2 98-9F
SUBB A,dir Subtract direct byte from A with borrow 2 3 95
SUBB A,@Ri Subtract indirect memory from A with borrow 1 3 96-97
SUBB A #data Subtract immediate from A with borrow 2 2 94
INC A Increment A 1 1 04
INC Rn Increment register 1 2 08-0F
INC dir Increment direct byte 2 3 05
INC @Ri Increment indirect memory 1 3 06-07
DECA Decrement A 1 1 14
DEC Rn Decrement register 1 2 18-1F
DEC dir Decrement direct byte 2 3 15
DEC @Ri Decrement indirect memory 1 3 16-17
INC DPTR Increment data pointer 1 1 A3
MUL AB Multiply A by B 1 8 A4
DIV AB Divide A by B 1 8 84
DAA Decimal Adjust A 1 1 D4
LOGICAL
Mnemonic Description Bytes Clocks Hex code
ANL A,Rn AND register to A 1 2 58-5F
ANL A,dir AND direct byte to A 2 3 55
ANL A, @Ri AND indirect memory to A 1 3 56-57
ANL A #data AND immediate to A 2 2 54
ANL dir,A AND A to direct byte 2 3 52
ANL dir,#data AND immediate to direct byte 3 3 53
ORLA,RN OR register to A 1 2 48-4F
ORL A, dir OR direct byte to A 2 3 45
ORL A @RI OR indirect memory to A 1 3 46-47
ORL A #data OR immediate to A 2 2 44
ORL dir,A OR A'to direct byte 2 3 42
ORL dir,#data OR immediate to direct byte 3 3 43
XRLA,RNn Exclusive-OR register to A 1 2 68-6F
XRL A, dir Exclusive-OR direct byte to A 2 3 65
XRLA, @RI Exclusive-OR indirect memory to A 1 3 66-67
XRL A #data Exclusive-OR immediate to A 2 2 64
XRL dir,A Exclusive-OR A to direct byte 2 3 62
XRL dir,#data Exclusive-OR immediate to direct byte 3 3 63
CLRA Clear A 1 1 E4
CPLA Complement A 1 1 F4
SWAP A Swap Nibbles of A 1 1 C4
RLA Rotate A left 1 1 23
RLC A Rotate A left through carry 1 1 33
RR A Rotate A right 1 1 03
RRC A Rotate A right through carry 1 1 13
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DATA TRANSFER

Mnemonic Description Bytes Clocks Hex code
MOV A,Rn Move register to A 1 2 E8-EF
MOV A,dir Move direct byte to A 2 3 E5
MOV A,@Ri Move indirect memory to A 1 3 E6-E7
MOV A #data Move immediate to A 2 2 74
MOV Rn,A Move A to register 1 2 F8-FF
MOV Rn,dir Move direct byte to register 2 3 A8-AF
MOV Rn,#data Move immediate to register 2 2 78-7TF
MOV dir,A Move A to direct byte 2 2 F5
MOV dir,Rn Move register to direct byte 2 2 88-8F
MOV dir,dir Move direct byte to direct byte 3 3 85
MOV dir, @RI Move indirect memory to direct byte 2 3 86-87
MOV dir,#data Move immediate to direct byte 3 3 75
MOV @Ri,A Move A to indirect memory 1 2 F6-F7
MOV @Ri,dir Move direct byte to indirect memory 2 3 A6-A7
MOV @Ri,#data Move immediate to indirect memory 2 3 76-77
MOV DPTR, #data Move immediate to data pointer 3 3 90
MOVC A,@A+DPTR Move code byte relative DPTR to A 1 2 93
MOVC A,@A+PC Move code byte relative PC to A 1 2 83
MOVX A, @Ri Move external data(A8) to A 1 2 E2-E3
MOVX A ,@DPTR Move external data(A16) to A 1 2 EO
MOVX @Ri,A Move A to external data(A8) 1 1 F2-F3
MOVX @DPTR,A Move A to external data(A16) 1 1 FO
PUSH dir Push direct byte onto stack 2 3 CO
POP dir Pop direct byte from stack 2 3 DO
XCH A,Rn Exchange A and register 1 2 C8-CF
XCH A,dir Exchange A and direct byte 2 4 C5
XCH A, @RI Exchange A and indirect memory 1 3 C6-C7
XCHD A,@Ri Exchange A and indirect memory nibble 1 3 D6-D7
BOOLEAN
Mnemonic Description Bytes Clocks Hex code
CLRC Clear carry 1 1 C3
CLR bit Clear direct bit 2 3 C2
SETB C Set carry 1 1 D3
SETB bit Set direct bit 2 3 D2
CPLC Complement carry 1 1 B3
CPL bit Complement direct bit 2 3 B2
ANL C,bit AND direct bit to carry 2 3 82
ANL C,/bit AND direct bit inverse to carry 2 3 BO
ORL C,bit OR direct bit to carry 2 3 72
ORL C,/bit OR direct bit inverse to carry 2 3 A0
MOV C,bit Move direct bit to carry 2 3 A2
MOV bit,C Move carry to direct bit 2 3 92
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BRANCHING

Mnemonic Description Bytes Clocks Hex code
ACALL addr 11 Absolute jump to subroutine 2 4 11-F1
LCALL addr 16 Long jump to subroutine 3 2 12
RET Return from subroutine 1 4 22
RETI Return from interrupt 1 4 32
AJMP addr 11 Absolute jump unconditional 2 3 01—E1
LIJMP addr 16 Long jump unconditional 3 4 02
SJIMP rel Short jump (relative address) 2 3 80
JC rel Jumponcarry =1 2 3 40
JNC rel Jump on carry =0 2 3 50
JB bit,rel Jump on direct bit = 1 3 5 20
JNB bit,rel Jump on direct bhit =0 3 5 30
JBC bit,rel Jump on direct bit = 1 and clear 3 5 10
JMP @A+DPTR Jump indirect relative DPTR 1 2 73
JZ rel Jump on accumulator = 0 2 3 60
JINZ rel Jump on accumulator #0 2 3 70
CJINE A dirrel Compare A,direct jne relative 3 5 B5
CJINE A #d,rel Compare A,immediate jne relative 3 4 B4
CJINE Rn,#d,rel Compare register, immediate jne relative 3 4 B8-BF
CJINE @Ri,#d,rel Compare indirect, immediate jne relative 3 5 B6-B7
DJINZ Rn,rel Decrement register, jnz relative 2 4 D8-DF
DJNZ dir,rel Decrement direct byte, jnz relative 3 5 D5

MISCELLANEOUS

Mnemonic Description Bytes Clocks Hex code

NOP No operation 1 1 00

In the above table, an entry such as E8-EF indicates a continuous block of hex opcodes used for 8 different registers,

the register numbers of which are defined by the lowest three bits of the corresponding code. Non-continuous blocks

of codes, shown as 11—F1 (for example), are used for absolute jumps and calls, with the top 3 bits of the code being

used to store the top three bits of the destination address.

The CJINE instructions use the abbreviation #d for immediate data; other instructions use #data.

B. Package relation

MC94F1202A (16-Pin) MC94F1102AS (10-Pin)

MC94F1102AM (8-Pin)

Pin count 16 10 8
Max I/O 14 8 6
Difference ANS3, AN4, AN6,AN7, AN8, AN12

(removed functions on
standard MC94F1202A)

AN5, AN9

NOTE) When using 10-pin, 8-pin products, floating port should be set to input pull-up or output state in

order to prevent current consumption.
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