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TM56M152A-MTP-16

KGR
TM56F1552 (TK)
TM56F1522 (10) TM56M152A
. TM56F1552 (TK)
EV board On chip debug TMS6F1522 (I0)
ROM 4k x 16 o » .
RAM 336 15 Z [ R E — & A i .
(G A T B R B AT 3 N AZ TLTH)
EEPROM 128
CTK Y, X
SIRC 84 KHz@5V/25°C 92.8 KHz@5V/25°C
WDT 96ms, 192ms, 768ms,1536ms @5V 91ms, 183ms, 732ms, 1463 ms @5V
WKT 12ms,24ms,48ms,96ms @5V 11ms,23ms,46ms,91ms @5V
SXT, FXT Y, X
SFR.RDCTL X V (i RDCTL=4ns)
OPA Y, X
SFR.OPOF OPOF=0 (POR, CMPP <= OPO) X
(CMPP to OPO) OPOF=1 (CMPP <= CIPx )
VCC/1.2V/2V/2.48V
FR.ADVREF VCC/2.48V N
> > cc/2.48 ADVREFS=1.2V/2V, INREfT B
BEHL BG2TRIM F15 N BGTRIM, 315
SFR.BG2TRIM X ADVREFS<2 OV
SFR.SVRF
(DAC VREF) VCC/1.2/2.48V X
CMP+DAC v X
SFR.IRCFT X X
PAD.LDOC X X
L k& 1 PA7 LA 5] RN 63mA@SV
High Sink 75mA@5V R
& @ PA7 To i E
o o870
PD1~0 PB6~4, PB2~0
I & 1/2 bias V X
1. )
POR BV 1.63V
JC PORSEL 45 PORSEL
Minimal Operating | o/ &16MH;z 2.3V @16MHz
Voltage
LVRy, 2.05V~4.15V 1.73V~3.5V
LVDy, 2.2V~4.15V 1.73V~3.5V

DS-TM56M152A-MTP-16_S

Rev 1.10, 2025/09
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X PR

PWM PWMOCLK: CPUCLK ﬁ FIRC (16MHz) =% |[PWMOCLK: CPUCLK ﬁ FIRC/256 E‘Z FIRC
FIRC*2 (32MHz) (16MHz) ﬁ FIRC*2 (32MHz)

T2 V X

XINTO~2 BIEIPN RPN

ATD X \Y

EFTCON X

Hif 51 A kg | B 5] s i, (H 8 A N 1R v

==L W FTbR &
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. ROM: 2K x 16 bits MTP(TM56M152A)
. EEPROM: &
. RAM: 128 x 8 fif
. HERR: 8
. RGN PPRT
® [N RC PRI (FIRC, 16 MHz)

A W N R

(9,

® [N RC BT (SIRC, 92.8 KHz@V(=5V)
RGBT SRS
®  RLRTEPTTLL 1/2/4/8 Sy ik I
. BHETERR
o PUdB: 1BEH e fiRE, CPU TEIRETEP R IRRFIZAT
o (G PRI BT DLC A RE, CPU FEARIN BN CREFIZAT
®  FIRBL: PR CPU ik BB EL WKT fREFIZAT
bR A ek, WKT 5 1Eis 4T
. 2 NS E SR
® Timer0
-8 hCLEM A, BRUL 17256 TSI, BA HEhEE / iHEEs / W / sk hae
® Timerl
-8 fEM S, BREL 1~256 T Ak il, BAT HBNEE / il / 15k DhRe
— i HH R 2 A L

o

~N

00

o AR TSI
- 1A GI I B nd i 2 - v B
=2 51 By T BT R g R fi i I v e
Timer0 / Timerl / WKT ¥
ADC HlH
PWM i lH
LVD "Ik
® Ay I 5] AR AL g v ik
10. MLPESE I 2% (WKT)
® (LN E RC IR AFRALIN B, FAT 4 ASmT T Wi E]

DS-TM56M152A-MTP-16_S 7 Rev 1.10, 2025/09



o

‘V’ —+3E TM56M152A-MTP-16

-11ms/23ms /46ms / 91ms @Vcc=5V
. B MERE (WDT)
® [N HE RCIRG AN Eh, HA 4 0TS AL E
- 91 ms /183 ms /732 ms/ 1463ms @Vcc=5V
® (EFIEBIA T AT LASCH] /{EREE T 10 5E I 4%
12. 6 > 16 il PWMs
6 A TAE G2 Lhal i, L= i B R
PWM I8y : R GiRT 4 (Fsys), FIRC/256, FIRC (16 MHz), FIRC*2 (32 MHz)

1

[

PWMO SZHF HAMi i (PWMOP, PWMON)

PWMO %, B X (A BB ) Bsf [] /] 3 : (0~15)* (PWMCLK)
® PWMON/OP/1/2/3/5 R — it

13. 12 fZ ADC, 13 MMEEIAEIER 2 APy & EEE
® 2 MNHERHEIEIE: VBG, 1/4VCC

® ADCSHHLJL: Ve, Vg (1.2V), Vig (2.48V) and Vig (2V)

14. BAYE
o [HEf
o Gl
o LR

o HMHEIHELL
15. & EE AL (LVR) / & HEERN (LVD)
® 15 ZHEE N7 1.73V ~ 3.5V, A LUk % ]
® 15 ZRHEARI: 1.73V ~ 3.5V, A L%k %% ]
16. TIEHE
®  Fsys= 16 MHz, LVR™5.5V. i LVR > 2.30V
®  Fsys= 8 MHz, PIWMCKS=FIRC*1, LVR~5.5V. 2% LVR > 1.55V
AR AL BT M LR
17. TAERETEHE: -40°C to + 105°C
18. EREIE4: 16 AL ROM HIEER
19. AT 16 M IEFRTUARRBL: (CRC) ThRE
20. 84539 %4

21. I/0 ¥ O:
® % 14 4mfE 1/0 T
- w4

DS-TM56M152A-MTP-16_S 8 Rev 1.10, 2025/09



A

CL" —+3E TM56M152A-MTP-16

- CMOS #4954y
- MR AR H N, Ay g H BH g 5
- Bk PA7 A1, FITE 1/0 B& S
® A 5l AR MR (R PR IA S F0 1A S ) A R B
22. TFF5 2k (ICP) B 7 L&)
23. RDCTL: f&/F ROM H4E 5 ZE IR 2 )
o R MR ZFHERTHI “ans”, LIIREBRK TIEEER A
24. Trimmed VBG1.2V/2V
® /AT LY BG2TRIM #2505 BGTRIM, 3RS FHTVCKS ) 2V VBG.
25. ATD: HEIBZRN(FEF ROM KI5 5K B EH]) DA R 18 AL T I ThFE P RE
26. HEERA: FS N HEE R —E (A8 R d R R a8k 1% T H)

27. X EV IR
TM56F1552/1522

I ————
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SIRC «—»{ Clock _
Generator Interrupt INTO~INT2
FIRC <—> ROM SRAM P All Pin-change Wake-up
1
i Port A PAO~PA7
= ﬂ’ Port B PB0O~-PB2
ADC | PB4~PB6
ADCO"“ADClZ —_— Intemal/channel 8_b|t P\I/\r}-a(l:(r;azge - — A” PinS
VBG,1/4vCC -
, RISC core
PN +—
PWM Timer0
PWM10~PWM50 -a— Timerl
M o Reset [#— nRESET
. '
VSS VCC
EE
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o

cva —+i3E TM56M152A-MTP-16
g f&43 i

THS YR S e B (e B B B R B AT N 1% T
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5| IR
B BN/ H 5| R
ol o | TR 1O ST, FTHEHSRZ BN, cMOS HuEi, SR
PBA~PBG VAR5 ks I e VAN A e S K € G it
nRESET [ ANERAR HEL P B AL
VCC, VSS P FLYR N 5| JERN 1y
VPP [ Y FE 5y HL I (9.5V)FT A
INTO~INT2 [ AR W A
TMOCKI [ Timer0 7511 #8150 R %I
PWMOP o] 16 fif PWMO 1E %
PWMON 0 16 £7 PWMO 1% H
PWM10~PWM50 o] 16 i, PWM1~PWM5 i
ADCO~ADC12 [ ADC % N\ 18
PSCL I Joe s A% FH H s Bk
PSDA 1/0 Joe s 2 FH 1 B s
YL 5] B .

TEH R (7-wire): VCC / VSS / PAO(PSDA) / PA1(PSCL) / PA4 / PAS / PA7(VPP) ©

ICP 1% 58(5-wire): VCC / VSS / PAO(PSDA) / PAL(PSCL) / PA7(VPP) . f8iFH ICP (FEZkZmFs) #isUIN, PCB 3[4
% PAO, PAL [¥IATA 41,

-
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g B =
5 g5 GPIO ERAL
A St
7 el Eleizes Sslzg® =
5 i
S-S RN

2 PA4/ADC4/PWMOP I/O0]|le® [ BN AN}
3 PA5/ADC5/PWM30 /O] e [ B AN )
4 PA7/nRESET/INT2/VPP /ol e [ B NN BN J nRESET/VPP
7 PA6/ADC6/PWMON I/O]le® [ N BN J [ 2K J
8 PBO/ADC7 /O] e [ BN BN J )
6 PB1/ADC8 /ol e [ BN AN J [}
5 PB2/ADC9 I/O]le® [ N BN J [ )
9 PB4/ADC10 /O] e® [ BN BN J )
10 PB5/ADC11 /ol e [ BN AN J [}
11 PB6/ADC12 I/O]le® [ N BN J [ )
12 PA2/ADC2/PWM40/TMOCKI /O] e L N AN J [ BN ] TMOCKI
13 PAO/ADCO/PWMS50/PSDA /ol e [ B AN J [ BN ) Programming
14 PA1/ADC1/PWM10/INT1/PSCL /Ol e [ B AN J [ BN ) Programming
15 PA3/ADC3/PWM20/INTO /O]e® o oo o0
16 VSS P
1 VCC P

- EEEEEEE——S———————————————
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Thee ik

1 CPU >

1.1 2/ ROM (PROM)

Za R ROM H—NEAMY 32 5 BIX kA% SYSCFG
PROTECT (CFGWH.15) f7 AN5¢ B it il LASEHL

Jo PROTECT B A6 ATEZH vl LLELEL SYSCFG, {H NG EHER T ROM ARHS X 38k it 4 fE 7
PROTECT fii. H—7J7lfl, WHREE T PROTECT fii, WEAHWASEIHF ROM RIS IXIE, FfHAE
PROTECT £/i& % 2 AT JCIEE H H /' ROM Ui . ROM 455 %1 ¥ 1000 YX@Vcc=5V/25C

ROM HJRAZIRE AN, HE SYSCFG [

Program Memory SYSCFG (f5 B X 1K) 32 x 16

000h BhimE 00h

004h FF b B 1Fh

005h

F AR
(ROM size-1)
113h Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bitl | BitO
RDCTL — — — — — — RDCTL
R/W = = = = = = R/W
Reset = = = = = = 1 | 0
113h.1~0  RDCTL: f£/FROMIFiAE 5 1 IR #5441

00:F2 FFROMIZHUE 5 ZERT 16ns

01:F2 FROMIE(E 5 ZERT 12ns

10:F2/FROMELHU (5 5 4L 1R 8ns

11:F2 7 ROMELHUE 5 1E iR 4ns

RN wAI, TR IR B O B AR A

H P LI % BB ans”, DURE RS T/E B E KRS
XA TCIE B

1.1.1 EfI[EE (000h)
SR, RGHTEHHE 000h 4 BT E IR FFiHACAS (PO), P 547 RS M S B BRI

1.1.2 ¥ E (004h)
Yk AR, RIS (PC) KRR HEAR Bk 4% 2tk 004h.
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1.2 System Configuration Register (SYSCFG)

ARG E T A7 e (SYSCFG) M TEEXIk; E/E&— 16 fiZf74% (CFGWH). SYSCFG k& T CPU ¥]
IEARASHIE T . & HBEH PROM Write /5 -

FH P ELLIEE SYSCFG ZRf7 288 LVR TAERIRALE B TAEBIR . CFGWH [I%5 15 A7 2 Cho{fdr ikt
7. TSN 1, WY F A 32EC PROM I, PROM A [ Bcdil 52 B {47

(T2 15~0
HRIME 0000_0110_0000_0000
A iR
PROTECT: AL LRAF 1% £
15 0 K]
1 fiife
WDTE: WDT & A7 {#ifE
13-12 X S
10 TEPURE /NS H B T RE, 7825 N/ R 56
11 THZAT R

LVRS: {I% H3 & &2 A R e 4%

11-8 | S “5 LVR * B35 7 —T i LVR HLJE .
(e At B T B R B W 3k N 3% TUTHD)

XRSTE: #ME5 5| 5 (PA7) AT fE

CFGWH 7 0 KM (PA7 1E 4 1/0 51 )
1 ke
FIRCPSC: FIRC i34
5 0 FxLL 1 (16 MHz)
1 kL4 2 (8 MHz)
PORSEL: POR 525 FE#EHE
4 0 POR AJ 5L 100% r7 2% LE (POR 4624 7T i)
1 POR ] 7E 1/16 2% b R TAF X AN TG40 ) (POR A AE 8 43 ) [H] 1 FF)
ATDOFF: H &[5 2 kI ()7 ROM 1345 5 1 B 43 1))
3 0 ATD i g (H T8t X~ 14 H)
1 ATD KP4 G WH T EFT 7))

2-0 tenx &84

1.3 RAM F-HHHE R,

CPU WA — /N7 it as 7 AVUAN 5> BANK. &/ BANK B2 0¥ R3] 7Fh (128 F79). &> BANK
()R AL B AR TR ThRE 547 8% (SFR). SFR 72l %777 as, SLHNEA RAM. T OS2
(1) BANK #5605 FFik DI R 7 7748 . BANK ] — 2885 HIRF IR Th RE 27 77 2% 1] e 2 76 55—~ BANK H 475014,
DAY AR b v T

RP1 F1 RPO i (STATUS [6:5]) /& BANK i H%47 .

[RP1, RPO] BANK
00 0
01 1
10 2
11 3
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y

Z I ] DLE B R 3F k. %) INDF #7387 SE NI T- 0k, INDF FF 728 A2 SL i ar A7 38, 1T
Al INDF 25 4748 13 2 S B B #B 17 in] SO IR B 25 4748 FSR FR M a7 f7-48 . [AIFEELHL INDF 25 4745
A5 (FSR =" 0”10 00h, [H4Z5 N INDF ZF A7 25k SR #/E (ATRESFUMPIRSAL)

IR 8 £ FSR ZF 745 A1 IRP AL (STATUS [7]) iE#ek ok, nf DASRAS AW 9 frthll. 5% FHE.

Direct Addressing Indirect Addressing

RP1 RPO 6 from OPCODE 0 IRP 7 FSR register 0
- - > - >t >
Bank select Location select Bank select Location select

00 01 10 11 -
00h 80h 100h 180h

A\

Data | Bank0 | Bankl | Bank2 | Bank3 N
memory

7Fh FEh 17Fh 1FFh

HEE /It

£ F/W RREZ BT L LR FF RPO=RP1=0 FH-AE I FT HIFE 42K
{6 F 8 2 AL 2 F P ] L2 2747 25 10 BANK XAV E, I H AT KN, #ife 4 5IHIES

JUTAAA . R 7P By X7, ATRVRRMER B RS, R D)4 BANK.
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fil4n .
BCF TMOIE > BCX TMOIE
DECF CNT, 1 > DECX CNT, 1
INCFSZ RAM25, 0 > INCXSZ RAM?25, 0
MOVWF PAMOD10 > MOVWX PAMOD10
RLF RAMAO, 0 > RLX RAMAQO, 0
SWAPF ADCTL, O > SWAPX ADCTL, O
[BANKO] [BANK1) [BANK2) [BANK3)
000~07Fh 080h~0FFh 100h~17Fh 180h~1FFh
000h INDF 080h INDF 100h INDF 180h INDF
001h TMO 081h OPTION 101h TMO 181h OPTION
002h PCL 082h PCL 102h PCL 182h PCL
003h STATUS 083h STATUS 103h STATUS 183h STATUS
004h FSR 084h FSR 104h FSR 184h FSR
005h PAD 085h PAMOD10 105h PINMOD 185h DPL
006h PBD 086h PAMOD32 106h 186h DPH
007h 087h PAMOD54 107h 187h CRCDL
008h 088h PAMOD76 108h 188h CRCDH
009h 089h PWMCTL 109h LVRPD 189h CRCIN
00Ah PCLATH 08Ah PCLATH 10Ah PCLATH 18Ah PCLATH
00Bh INTIE 08Bh INTIE 10Bh INTIE 18Bh INTIE
00Ch INTIF 08Ch PBMOD10 10Ch PCH 18Ch TABR
00Dh INTIEL 08Dh PBMOD32 10Dh 18Dh
00Eh INTIF1 08Eh PBMOD54 10Eh BGTRIM 18Eh
00Fh CLKCTL 08Fh PBMOD76 10Fh IRCF 18Fh
010h TMORLD 090h 110h 190h
011h TMOCTL 091h OPTION2 111h BG2TRIM 191h
012h ™1 092h PWMPRDH 112h 192h
013h TM1RLD 093h PWMPRDL 113h RDCTL 193h
014h TM1CTL 094h PWMODH 114h 194h
015h 095h PWMODL 115h 195h
016h LVCTL 096h PWM1DH 116h 196h
017h ADCDH 097h PWM1DL 117h 197h
018h ADCTL 098h PWM2DH 118h 198h
019h ADCTL2 099h PWM2DL 119h 199h
01Ah 09Ah PWM3DH 11Ah 19Ah
01Bh 09Bh PWM3DL 11Bh 19Bh
01Ch 09Ch PWM4DH 11Ch 19Ch
01Dh 09Dh PWM4DL 11Dh 19Dh
01Eh 09Eh PWMS5DH 11Eh 19Eh
01Fh 09Fh PWMS5DL 11Fh 19Fh
020h 0AOh| RAM Bank1 area 120h 1A0h
(32 Bytes)
RAM BankO area 0COh Don’t Use Don’t Use Don’t Use
(80 Bytes)
06Fh OEFh 16Fh 1EFh
070h| common area OFOh accesses 170h accesses 1FOh accesses
(16 Bytes) 070h~07Fh 070h~07Fh 070h~07Fh
07Fh OFFh 17Fh 1FFh
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Y

&yl Al E Tk /5 %74 (RPO=RP1=0)

CLKCTL
™1
OPTION2
LVRPD
IRCF
DPL
RAMO020
RAMOAO

MOVXW
MOVXW
MOVXW
MOVXW

MOVLW
MOVWX
MOVWX

MOVLW
MOVWX

MOVXW
MOVXW

MOVLW
MOVWX
MOVWX

equ
equ
equ
equ
equ
equ
equ
equ

™1
OPTIONZ2
IRCF
DPL

16h
RAMO020
RAMOAO

37h
LVRPD

CLKCTL
IRCF

0Bh
CLKCTL
IRCF

00Fh
012h
091h
109h
10Fh
185h
020h
0AOh

; SFR in BankO
; SFR in BankO
; SFR in Bank1l
; SFR in Bank2
; SFR in Bank2
; SFR in Bank3
; RAM in BankO
; RAM in Bank1

; read TM1 (Bank0) to W

; read OPTION2 (Bank1) to W
; read IRCF (Bank2) to W

; read DPL (Bank3) to W

W = 16h
: RAM[0x020] = W = 16h
: RAM[OX0AOQ] = W = 16h

W =37h

;: LVRPD =W = 37h, force LVR/POR disable

: read SFR CLKCTL (00Fh) to W
- read SFR IRCF (10Fh) to W

:W = 0Bh
: CLKCTL (00Fh) = W = 0Bh
- IRCF (10Fh) =W = 0Bh

& Y JERLAE A% S hk ok / 5 27 A7 4% (RPO=RP1=0)

BSX

MOVLW
MOVWX
MOVXW

BSX

MOVLW
MOVWX
MOVLW
MOVWX

BCX

MOVLW
MOVWX
MOVXW

BCX

MOVLW
MOVWX
MOVLW
MOVWX

DS-TM56M152A-MTP-16_S

IRP
OFh
FSR
INDF

IRP
OFh
FSR
0Bh
INDF

IRP
OFh
FSR
INDF

IRP
OFh
FSR
0Bh
INDF

:IRP =1 => Bank2/3

;W = 0Fh

; FSR =W = 0Fh

; read SFR IRCF (10Fh) to W

:IRP =1 => Bank2/3
;W = 0Fh

; FSR =W = 0Fh

;W =0Bh

: IRCF (10Fh) = W = 0Bh

: IRP = 0 => Bank0/1

;W = 0Fh

; FSR =W = 0Fh

; read SFR CLKCTL (00Fh) to W

. IRP = 0 => Bank0/1

;W = 0Fh

: FSR =W = 0Fh

;W =0Bh

; CLKCTL (00Fh) =W = 0Bh

18
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1.4 TBFFTH LSS (PC) FIHEAR

AT THEES N 11 MR THEEs . MPUT — MERF AR, PC BEE T NEHUTHIRETFIEL T
ikt BRUARIEGLAN, PC BT 380 1. WIMG W E Z AL & (000h) AlrhWriA & (004h) FF PC ¥4k
R W, X T CALL/GOTO #84, PC MIR&FM#k ~ 11 fiitthhl. %JF RET/RETI/RETLW $§4>, PC M
TR RS PR R L N2

arETHEES (PC[7:0]) M5 £dis v Ld it PCL %7 47-45 (002h/082h/102h/182h) TS . HufE i3k
2% (PC[10:8]) M 174 HAEE L PCH ZF77 4% (10Ch) 28T, 44047 LA PCL 547 8% N H AR AR AT 454
N, PEBFRE PCH_S AT+ PCH MIVE. % 0x1C B PCH ZA7a vl LI E PCH_S, K HABE S A
PCH % A7 #8515 5% PCH_S. EEH 5, PCH_S W4idkk.

Y PCH_S #iHRRN“O"IF, RN HATIEMLL PCL ZA748 N HARMTE S, #8< FE PCH # PCLATH
(00Ah/08Ah/10Ah/18Ah) ZF 725 I A FTEUAR . X RO VFIE L4 BT 75 (1 8 7717 5 N PCLATH 75 7798 KT Bt
TR AN NS . RIS N PCL i, FRF TR A WA K4Sy PCLATH &7 4%
AP AS I E IR 5 N PCL 25 74 N E -

M PCH_S WE N 1 K, PATIETLL PCL ZFAF 8 N HARFE S, (RIS N PCL w4748, JEEA
S8 PCHo fd AL LA PCL ZFAF43 N BARI4a &0, @10 PCH_S BN 1, {H CIBEF A
IR HL.

Instruction with PCL as Destination LGOTO, LCALL; keep PCLATH=0
PCH PCL PC
10 8 7 0 10 8 7 0
A
3 PCH_S 8 1
{ oNe— (Write 0x1C
7y 2 to PCH) ALU { Opcode[10:0] }
3 3
PCH  pcLATH[2:0]
7 2 0
PCLATH

- EEEEEEE——S———————————————
DS-TM56M152A-MTP-16_S 19 Rev 1.10, 2025/09



c- "D +5&E TM56M152A-MTP-16

002h Bit7 | Bit6 | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0

PCL PCL

R/W R/W

Reset o | o | o | o | o | o | o | o
002h.7~0  PCL: F2£)7 i1 £i#s Hda fr 7~0

00Ah Bit7 | Bit6 | Bit5 | Bit4 | Bit3 Bit2 | Bit1 | Bito

PCLATH GPR PCLATH

R/W R/W R/W

Reset o | o [ o | o | o o | o | o
00Ah.3~0 PCLATH: 24347 LA PCL Jy H ARIFIFE 4 H. PCH_S i &I S R tH 408 i 7 19 s

10Ch Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0

PCH PCH

R/W w R/W

Reset o | o | o | o | o o | o | o

10Ch.7~0 PCH (W): 4347 LA PCL/E N H bR 1T 20, ZRFETh50as 2 TR iE £
5 Ox1C K E PCH_S=1, PCH {f¥F A1
5 HAME KI5 PCH_S =0, PCH K[ PCLATH

HESG > PCH_S FFHERR
10Ch.2~0 PCH (R): 42 i1 H s HdE {7 10~8

MMM 12 (%58, 8 B iRFE. LCALL 54 FNGEAF Fh Wit 42 7 #E AN HERR . 2430AT RET/RETI/ RETLW f&
LI AR B ER . X TR A ZZ PRI T DhRE R KR 132 FE 4 TABRL A TABRH L 1% #® DPTR =
{DPH, DPL} 2747 2% 16 £i7 ROM HdfE IR [ %] W F{l TABR Zi 17 . iBid¥ C iS5 ¥ & TABR (18Ch), &

AL T 7 —F 16 f2 ROM i d5E \ W 1 TABR A7 725 I /12

OVu: EAT AT T TABLEL” A1“ TABLE2” [] PROM %3/,

ORG 000h D BT
LGOTO START
START:
MOVLW 00h
MOVWX RAMO020 D WE AR b
MOVLW 1Ch ;5\ 1Ch #| PCH L% ® PCH_S #pi&
MOVWX PCH
LOOP:
MOVXW RAMO020 HRIMEBE W 55
LCALL TABLE1 s AR
INCX RAMO020, 1 SR — AN R ) & 5]
LGOTO LOOP D HEF| LOOP b2k
MOVLW (TABLE2 >>8) & Oxff
MOVWX DPH

DS-TM56M152A-MTP-16_S
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MOVLW (TABLE2) & Oxff

MOVWX DPL : DPTR = {DPH, DPL} = TABLE2
B4 TABRL / TABRH i
TABRL ; ¥ PROM ik 7715 #4133 W A1 TABR
(W = TABR = 86h)
TABRH ;¥ PROM =7 15 #4133 W R TABR

(W = TABR = 19h)

LR IR I e = A7 4% TABR 1K

ORG
TABLE1L:

TABLE2:

MOVLW 01h ; TABR 5 01h = #§4 TABRL

MOVWX TABR ; BZHL PROM IR 717 ¥4 2 W Al TABR
(W = TABR = 86h)

MOVXW TABR ; BLHX TABR 2| W (W = 86h)

MOVLW 02h ; TABR 5 02h = 54 TABRH

MOVWX TABR ; BEHL PROM =715 845 2l W 1 TABR
(W = TABR = 19h)

MOVXW TABR ; BH TABR 2| W (W = 19h)

X00h

ADDWX PCL, 1 ; Add the W with PCL, the result back in PCL.

RETLW 55h ; W=55h when return

RETLW 56h ; W=56h when return

RETLW 58h ; W=58h when return

DT 0x1986 : 16-bit ROM data

DT 0x3719

A O 256 4~ ROM Hihike X oh—Ti, [FIt ROM F 8 T, 000h~OFFh, 100h~1FFh, ...,

700h~7FFh.

HAJIE UL, PC[10:8] W] LAHOE ONTUTH . AR WAL T [F— AT L, DU g iR

FIBEE. Bk, Fltn, 78 X00h (X=1,2,3, ..., E F) BEi—EEEN, BHRERZH 255 MHE. W
RAELER B IER, MATER i bE i E v xooh, 1R 7 EHA A &R IR T [H

—/NI E
18Ch Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TABR TABR
R/W R/W
Reset o | o | o | o | o | o | o | o
18Ch.7~0 1.TABR 5 A 01h = 54 TABRL (i%2H{ PROM {7 T4$E %] W F1 TABR)

2. TABR 5 A\ 02h = #§4 TABRH (i2H{ PROM =ETi43EE] W F TABR)

3. NE 01h 5 02h LAARMIIME S N %5 4745 TABR

A ffH CEENR, 2R 1800 2 2 )5, HTABR LLIFREL T ROM 23R HUE

ASM HEZ: 3L HE75< TABRL / TABRH ZL 77 17 7% TABR. # A/ H2547%% TABR [ 51k, IS
SFR HWAUTO = 1

C WJEEZe: (€1 TABR. K BETE B IR FE/FHISf 2L 1 B (/1. AN ZE i) 7k B R 55 F2 /7 19
BRI EEIT B R H 1
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1.4.1 ALU F1T/E (W) FFE58

% ALU J& 8 Sr55fr), RefgdbiTimid. wid:. B AZEEEIE. ERANERERTELS T, @Ea — D RE
Bl W A2, B —NIT ALU BAE 8 AT FHEAAERS. B MRS A
B R BB EAANREEER AT, BEEUR W AR B AR . IR T HAT IS, ALU
Al B DR S A7 2 P A5 (C) . BB (DO M () bR ERIME. C F1 DC FR& 0 HIE A
BN

R EAPRSFEEA S ARSI YA O AH S o

1.4.2 JRE 1728 (003h/083h/103h/183h)

RS ALU FIE ARSI E BIRES . IRESTAES T LURARTIR A1 B i H, sS4 T Hofh 2547
. WMBVIRE A AR 2. DC 83 C ALAIHEA R B, AN X =AML S N #EER . 1R
WA B BUERRIX A . R, ZICREH BCX. BSX Al MOVWX $54 KH HUIRS A 748
IXEEHE A AN R IX e A

STATUS Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 BitO
Reset Value 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R R R/W R/W R/W
Bit $ ik
IRP: &7 7250 T Bank B &AL (T 1a)4: SH4k)
7 0 =Bank 0,1 (000h - OFFh)

1 = Bank 2,3 (100h - 1FFh)
RP1:RPO: 217247 T Bank HIIEFRAT (FH T B 42 5-4b)
00 = Bank 0 (000h - 07Fh)
01 = Bank 1 (080h - OFFh)
10 = Bank 2 (100h - 17Fh)
11 = Bank 3 (180h - 1FFh)
) Bank }y 128 F5
TO: I bR &
4 0: % 78k CLRWDT/SLEEP 54 )5
1: WDT
PD: # Hi bR &
3 0: FHE f7Ek CLRWDT 545
1: 44T SLEEP F5 4 )5
Z: EhrE
2 0: Bz H M RANE
1. B ERNE

DC: Decimal Carry Flag or Decimal / Borrow Flag

6:5

. ADD #54 SUB {54
0: BEREAL 0: (R A {57
1 AR T A AL 1: AL
C: AT hp & B/ A AR &
0 ADD 54 SUB 54
0: Bt 0: MSB A {7
1: MSB A7 1: WA T
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O ulsl: L RPEE B IRS ZF 725 STATUS Z7 (748
MOVLW 00h
MOVWX STATUS 5k STATUS Zif75e

& yuf: AL hk BEALAERR STATUS % 77 48

BSX STATUS, 0 (K HE C=1
BCX STATUS, 0 ; 1E R C=0

O Jufel: 3@ BTXSS FE A5 C hrid

BTXSS STATUS, 0 s BB AR
GOTO LABEL_1 ; W C=0, Bk 3| LABEL_1
GOTO LABEL_2 ;W C=1, BkFEE| LABEL_2

I ————
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2 5L
s A DUFh AL 7 2.

® | Hi 1/ (POR)

® fILHL KR A7 (LVR)

® SREG|JHISE AL (XRST)

® & 1K (WDTR)
BAIAT LA H LA AL (POR). ARSI BIEAL (XRST). &I E N #5847 (WDTR) B HLEE AL (LVR)
SIHL . CFGWH fEHIZAIThAE. EALfE, SFRIRFIHENE, S (PC) #iiEkR, HFHARGMNE
£z 1A & 000h AIFHRIZAT . IRASZFAFES (STATUS) L/ TO A PD brEIBR RAEEHIIRS.

2.1 _FHE I (POR)
EIHHEEE, A RGNS 2w % B eI B E B

2.2 {&HEE L (LVR)

R E AL ThRE /&7 FEYR F AR T RE AR A T B S B . nTRAERE 15 ANBIES. LVR K
YEREUH CFGWH 783 E o TS B AFEZ T LVR HER . Vee MUK TN TAEHE, H
mT LVR L. F 7 25 FEAE N T ARSI I i R TAE B &, DARAR LVR HUE & T iR TAEH % .

AT Fsys A AR BARTAF R IER, 1§25 BRRHIER TR IREER, RIS LR B{EZ AR
T Fsys IRARTAF AL, AR GTR BEREASEIX A A A %

16h Bit 7 Bit 6 Bit 5 Bit 4 Bit3 | Bit2 | Bitl | Bit0
LVCTL LVDF LVDHYS | LVRSAV | LVDSAV LVDS
R/W R R/W R/W R/W R/W
Reset 0 0 1 1 o | o J o | o

16h.5

TN B fid % HE AAE . XRST KA i A 455 4] 25 A7 2%

LVRSAV: POR/LVRTEAS 1k/ 25 LT H 3 5¢ 1]
0: K PAIPOR/LVRTEAS 1/ WA H 856 4
1: i HEPOR/LVRTE(E 1L /2 T H 3514
2.3 MR 51 BIE AL (XRST)
SIS AT AT LB T CFGWH B 78 2% 1E Bl fE .

/B FEEARSE 2 A SIRC Wb & A A A 05 i

fﬁﬁﬁ%wﬁu,memDﬁiTxEum AP

SRR EAL S MR PR, ALy e I R G AEIE T . RS IR R R B . 4k
R A A1 BT SR Fi e T AR 28 48 AIBE St e LR AR A T A

AR AL T AFE B IR RS R A

DS-TM56M152A-MTP-16_S
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VCC VSS
1uF 0.1uF

<H
<H

NRESET

L1 wmou
J

0.1uF

24 F 1R 2R E AL (WDTR)

WDT % B AL Al CFGWH iR es ks e . e E /g iz 1T, X WN/E I RET e
f%=1F. WDT %8 H 3 B A L WDTPSC SFR 1E#¢. WDT i@id 2814 & {7 5 CLRWDT SFR fi7iE %, WDT %
SR A | S A7 a I N BN E A . TO/PD FrEAZE LT

& al: € LR AL E

ORG 000h =L DA
LGOTO START s B 2 P AR
ORG 010h
START:
PR

LGOTO START
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3 BB FR A TARAR S

3.1 RGERTBH

ZW K RN B R G EAT BTt BRI —F, SIRC (WHIRCIER#H) MFIRC (NHERCHRIS
B o A EREET ] DUE N RGN B RH TCPUA . A WS, ATELRER # (SIRC) ALE
NIRFFIR G LUAWKT/WDT BB B . 152 0 H K.

HEE, REUEBHBEASIRCIZIT. N T SHIBITHRZSE, BN EFEGEANEEZE ., BEVec
TV O E B = B RGN N igAT. fE—MAEEL T, —N16MHz R #P HFH 2 Ve >
2V(@25C).

CLKCTL (OFh) SFREZHI RGN Eh TAE. THFE2 B SIHLIE 4 42 BRI R R . FE RN SFAS
TSTP=1FICPUCKS=1. ##i{UZ N 5 ALSFR.

WDTE.1 (CFGWH.13) L]
WDTE.O (CFGWH.12) i}j}'
Sleep instruction |—

to WDT

L

to WKT
WKTIE (0Bh.3) —| °

SIRC Slow-clock
0 Divide Fsys
1/2/4/8
Fast-clock | ’_o

Sleep
SLOWSTP (OFh.4) — 5. )
Sleep instruction — CPUCKS Instruction
(OFh.2)
CPUPSC
0Fh.1~0
FIRC (1) 3 ( )
FASTSTP
FIRCPSC (0Fh.3) —O
(CFGWH.5)
B p 7 AR B

FIRC (B RC BRESEF) AIBE AT L@ IRCF (10Fh) #EAT % . 24 IRCF=00h B, BIFRHEAK. X4
IRCF=7Fh B}, AR EmE. FAMAS IC TREEA AR IRCF BRIAME, BTLAFRATA]T DATE b s DA R
HL 5 7 J5 FIRC=16MHz [FI45%
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P

EXMIEN, BEH FIRC /EN CPU B4 (Fsys) SKPUATFERE . Timer0, Timerl B iAo 0KE) .
PWMO B r] DLt % B PWMCKS (91h.5~4)i% ¥ Fsys. FIRC/256+ FIRC (16 MHz) B§ FIRC*2 (32 MHz) JRIK
5.

e A

FHLERE A7 5, WA, ZRIAMENS A SIRC. AT, Pembghar bR Gad
FASTSTP=1, FHI ) BiiztT GEid FASTSTP=0) . FrE4MEIEE (Timer0. Timerl £5) Wk #R 218
WA, BT PWM BemT DLgE R A OB B A2 L nT BLIEFE SIRC,

ZREN:
PAT SLEEP 54 J5, W SIR A7EHR, WIZR~EEN IDLE #50. IDLE #&zCim it & & sl s A o e i i
2k AR AT CLREE SIRC 72 IR X N IR -

(1) {EHMAT SLEEP 184 Z Wi, TR SLOWSTP=0, SIRC /38R 7] LAEZ -

(2) FEPAT SLEEP F84 2 B, % B WKTIE=01b B WDTE=11b, SIRC {/5%RTT ARV, LAFHF WKT/WDT
1t IDLE B Figi7.

= IEBEK:

FEHAT SLEEP 54 2 R # SLOWSTP (OFh.4) {7, WKTIE (0Bh.3) J&Z 1 WDTE = Oxb B¢ 10b, M At
BENAE IR, BT A B A b A IR N, ARZ AT, FrameiiRG s (IR
IR ) ¥ sk, I A AEAT A B

- EEEEEEE——S———————————————
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3.2 WA GR B iE R
AT LL T AR Y — Hoshst, Mk, AR A
SLOWSTP =1
WKTIE=0

SLOWSTP=0o0r1 WDTE =0x or 10

CPUCKS =1 (SLOWSTP =1 and CPUCKS =0or1
FASTSTP =0 WKTIE =0 and =
WDTE = 0x or 10) FASTSTP=0or1
& SLEEP
FAST

CPUCKS =1 —
& Wake-up (SLOWSTP =1and

WKTIE =0 and
WDTE =0x or 10
LEEP
&S CPUCKS =0
CPUCKS = 0 CPUCKS = 1 & Wake-up
= FASTSTP = 0
CPUCKS =1
(SLOWSTP = & Wake-up
RESET or WKTIE = 1
or WDTE = 11)

& SLEEP
CPUCKS =0 & Wake-up

(SLOWSTP =0
or WKTIE =1

SLOWSTP =0o0r1 or WDTE =11) (SLOWS_TP =0or
CPUCKS =0 & SLEEP WKTIE=1or
WDTE = 11)

FASTSTP=10r0 CPUCKS =0or 1
FASTSTP=0o0r1
Note:
- SLEEP denotes SLEEP instruction
- Wake-up denotes wake-up events, such as External pin interrupt or WKT interrupt.

- CPUCKS (OFh.2), FASTSTP (OFh.3), SLOWSTP (0Fh.4), WKTIE (0Bh.3)

CPU T{EHER

CPU i R A Eh sz

P Fsys PR A Z2ErEp | TMO/TM1 WKT WDT nea iR A

Pk PR b BAT BAT BAT =BT =BT X

o e Set by e e — g

& o & I} 4 EASTSTP B17 BAT B17 B17 X

U - - v - Set by Set by

A fF1k f#1k BAT fF1k WKTIE WDTE WKT/I0

21k 21k 21k 21k 21k g1k g1k 10
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o HFEMEAYIHEBHEER
PR D) e R, BRI HAT LT AP ER:
(1) Ve 2 EEAR = (CPUCKS=0)
(2) 45 1Rt 4h (FASTSTP=1)

Oyl PR D) 2 1A 5

BCX CPUCKS ; Fsys={2 4
BSX FASTSTP o5 Ll A

o BEBMAVIHEREMNK

SLOW #EAr] PUE T CLKCTL ZF/F#8 HH ) CPUCKS=0 K5 . 24 SLOW AU FAST AExCh), #
WAL IBF AT PL R 3R

(1) J& FHPLES B (FASTSTP=0)
(2) VI3 PR R (CPUCKS=1)

O yufl: MR D) i B PO

BCX FASTSTP s A BT

NOP

BSX CPUCKS ; Fsys=1JeHt a4
o ZTHEARE

IDLE A5 3 m] DA% 07 152 B AT L B
(1) Ja HIZ2H % (SLOWSTP=0) or WKT (WKTIE=1) or WDT (WDTE=11b)
(2) #hAT SLEEP 454

7 PR A 2T DL A5 R B A WKT A i

O il PR/ M A )4 2 A PR AR

BCX SLOWSTP s TEHAT SLEEP 64 J5 18K hFF82isfT
SLEEP s RN S AR

- EEEEEEE——S———————————————
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o {FIEHANRE
A DL DA P 5 A5 1A

(1) 15 1L %4 (SLOWSTP=1)
(2) 151 WKT (WKTIE=0)
(3) AT SLEEP 1§4

15 1 A5 BE A A 5 | R RN 5 ] 0 e A e i
£VE: 4 WDTE=11b I, CPU TCiEHE AN 1B,

O . PR /MR A D) e 5 1R AR

BSX SLOWSTP i fE0AT SLEEP 84 J5 15 1L 18 i b
MOVLW 0000 0000b ;P WKT i3
MOVWX INTIE
SLEEP y N AR
0Bh Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
INTIE ADCIE = TM1IE TMOIE WKTIE INT2IE INTLIE INTOIE
R/W R/W — R/W R/W R/W R/W R/W R/W
Reset 0 — 0 0 0 0 0 0
0Bh.3 WKTIE: M il 5 i) 245w W 58 A g it 5 1) 23
0: %M
1: fifg
OFh Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bitl | BitO
CLKCTL = — — SLOWSTP | FASTSTP | CPUCKS CPUPSC
R/W — — — R/W R/W R/W R/W
Reset - - - 0 1 0 1 | 1
OFh.4 SLOWSTP: /£ SLEEP 54 J {5 1- 12 i b
0: 181 44 7E SLEEP 154 5 Fr4ListT
1: MBI ERE SLEEP 484 5 1% 1His 1T
OFh.3 FASTSTP: {5 11 PR A 4
0: BRA iz AT
1: PR R Ik
OFh.2 CPUCKS: R4 Bhisik
0: 12 o
1 PR
OFh.1~0  CPUPSC: R G BhIE T/ Aias . ARG BpiH

DS-TM56M152A-MTP-16_S 30

00: BxLL 8
10: fRLL 2

01: (UL 4
11: BRPL 1
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y

3.3 RGP R 5

TENFPLUE RC (FIRC) 0T, IR A8/ 4 16 MHz [ RSN 8. /T H e 75 2 A N BB IR eh 4
GitsfvERE, RO B YR 55 M FEL 2% 1 uF A1 0.1 uF JUE 7ESEUT VCC/VSS 51, 7T LI st B AT EAS &
SR E M.

VCC

0.1uF 1UFT

VSS

Internal RC Mode

I ————
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4 it

GRA 15 1A FEEM 9 NP, FATPIWEEA B RO REEHIAL. ok AR HI AL 0 &
K1, TR i E S B AR .

T S AH S ) T TS BEAT (INTIE[7], INTIE[5:0], INTIEL[6], INTIEL[1:0]) © & L7, ‘T ¥k CPU KRS 1% T 1K .
CPU TE 4T HAT T & B S5 R F2 32 vh T . [RI), 7] CPU 4\ “LCALL 004” $54, FHit & i-flag LAB
13 T TR

i-flag FEHAT “RETI” $EAZRHHRR. tHadil, EHWRS KRR, ERFHEDE %L
AT o PIWT AR PRI . F/W LR R 55 T TR P IS a6 2055 55k o B S0 A7 4

Interrupt
Source

Interrupt Pending

— . Interrupt
li} I-Flag Vector

Interrupt
Enable

I ————
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O el AdH AR SR BEE INTL (PAL) H BTG R

ORG 000h =R VAT
LGOTO START ; kA 2 P R e
ORG 004h ; BTE TR A &
LGOTO INT W INTL (PAL) SN HEL B TR
ORG 005h
START:
MOVLW 0000xxxxb
MOVWX PAMOD10 s PR R0 ME N INTL 51
s TR AR R PR R N
MOVLW XXXXXX1Xb
MOVWX PAD BRI INTL, AR Syt 2 e fish 4 #%
s BN BB BE
MOVLW XXIXxXXxb
MOVWX OPTION R INTL Al A 15 B B
MOVLW 11111101b
MOVWX INTIF DT ER INTL R IBTE SR br i
MOVLW 00000010b
MOVWX INTIE SfdiAE INTL A by
MAIN:
LGOTO MAIN
INT:
MOVWX 20h K W B 7655 SRAM 20h
MOVXW STATUS : 3REL STATUS %4
MOVWX 21h ; ¥ STATUS #(#li /71#% £] SRAM 21h
BTXSC INT1IF SR INTAIF A7
LCALL INT1_SUB D INTLIF = 1, BhEE 2] INTL b iR S FE 7
EXIT_INT:
MOVXW 21h : 3KEL SRAM 21h ¥
MOVWX STATUS cKE STATUS #idf:
MOVXW 20h DIRE W R
RETI s AT [E]
INT1_SUB: ; INTL iR 25 F525

MOVLW 11111101b
MOVWX INTIE DVERR INTL ARG SR AR &
RET
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0Bh Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTIE ADCIE — TM1IE TMOIE WKTIE INT2IE INTLIE INTOIE
R/W R/W — R/W R/W R/W R/W R/W R/W
Reset 0 — 0 0 0 0 0 0
0Bh.7 ADCIE: ADC i {# R
0: kMl
1: fifige
0Bh.5 TM1IE: Timerl 1 K fdi g
0: kMl
1: ffife
0Bh.4 TMOIE: Timer0 = W { f&
0: %M
1: ffife
0Bh.3 WKTIE: R i 72 B 25 A DB 47 i 0 it it 5 o) 4 146
0: %M
1: ffife
0Bh.2 INT2IE: INT2 F1 7 {E e
0: %M
1: ffife
0Bh.1 INTLIE: INT1 Fr {6 e
0: %M
1: ffife
0Bh.0 INTOIE: INTO 7/ i
0: kMl
1: f#gE
0Ch Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTIF ADCIF = TM1IF TMOIF WKTIF INT2IF INTLIF INTOIF
R/W R/W = R/W R/W R/W R/W R/W R/W
Reset 0 — 0 0 0 0 0 0
0Ch.7 ADCIF: ADC " W St b &
24 ADC 45 5 H/W BAL, STINTIFE 7Fh K B iZbr &
0Ch.5 TMLIF: Timer1 T 4 br &
2 Timerl fi S I H/W B AL, XFINTIFS DFh B BR iZbr &
0Ch.4 TMOIF: Timer0 I S o Ar &
2 TimerO Jii BT B H/W B AL, XTINTIFSEFh BHiE R iZbr &
0ch.3 WKTIF: M i B 2% o W S AR A A
M S I AR B H/W B, XFINTIFS F7h 5 B iZas &
0Ch.2 INT2IF: INT2 5| B B B Ar &
2 INT2 5] R A B R B H/W B AL, SFINTIFS FBh $ 5 FR iZbr &
0Ch.1 INTLIF: INTL 5| R B/ BV R b &
MNTL 51U A R R/ LT B H/W BAL, XTINTIFS FDh K5 BRiZbr &
0Ch.0 INTOIF: INTO 5| I~ B/ b i i A e e b i
2 INTO 51 A T B/ E TR B H/W B AL, XFINTIFE FER #iERR bR &
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0Dh Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTIEL - PCIE - - - - PWMIE LVDIE
R/W - R/W - - - - R/W R/W
Reset = 0 = = = = 0 0
0Dh.6 PCIE: it 1/Ouit; 11 51 JE1 AR A g g o 1B 466 g
0: KM
1: ffifg
0Dh.1 PWMIE: PWM H i i g
0: KM
1: ffifg
0Dh.0 LVDIE: LVD " K {ii i
0: KM
1: ffifg
OEh Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTIF1 —~ PCIF —~ —~ — — PWMIF LVDIF
R/W —~ R/W —~ —~ — — R/W R/W
Reset — 0 — — — — 0 0

OEh.1 PCIF: [T 1/Ouity 1 5] BIAR £k noe it o W = 2R S5 A 2
YA SR A T/ LTS H/W B AL, XTINTIFUEBFh $HE M ZbrE . 5SS K&
A2 AT BEIR TR 4, AT RE S HE I 5 B AR A

OEh.1 PWMIF: PWM I S 25 45 b s
2 PWM T Bgs B a5t H/W B AL, STINTIFIS FOh KGR iZbr &

0Eh.0 LVDIF: LVD H W7 B S5 45 b i

24 VCC < VLVD J5 H H/W B A7, STINTIFIEFEh BHE R i%n &

81h Bit 7 Bit 6 Bit 5 Bit 4 Bit3 | Bit2 Bit1 | BitO
OPTION | HWAUTO | INTOEDG | INT1EDG = WDTPSC WKTPSC
R/W R/W R/W R/W -~ R/W R/W
Reset 0 0 0 — 1 | 1 1 | 1
81h.6 INTOEDG: INTO 5| I Wik 25 k1
0: Lk
1: LSk
81h.5 INT1EDG: INT1 5| I Wi 25 k1
0: L%k
1: bFHL% sk
16h Bit 7 Bit 6 Bit 5 Bit 4 Bit3 | Bit2 | Bitl | Bit0
LVCTL LVDF LVDHYS | LVRSAV | LVDSAV LVDS
R/W R R/W R/W R/W R/W
Reset 0 0 1 1 o | o | o | o
16h.7 LVDF: fi% H B AR Il s &5
0: Vee > Vi
1: Ve < Vivp
16h.6 LVDHYS: LVDIR
0: %]
1: ffige
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16h.4 LVDSAV: LVD 7Ef5 1k/Z5 =0T H 3¢ 1
0: %] LVD 7E45 1/ AR 3N EH 355 1]
1: ff BELVDAEfE 1/ 25 AR R B2 1A

16h.3~¥0  LVDS: LVD FLJE (Vo) i £
WHS%E” 6LVD * B gF . — AT LD HE R . (A g ra s i b B AT HE N A% T
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51/0 ¥ 0

5.1 PAO-PA7, PB0O-PB2, PB4-PB6

AN 10 #A 4 iAE ARAR E . B E AL N IEE: FlRME . cvos . ERsERH. 51K
AR, PWMO %555 . BT A 10 #SCHRFPNE AL IUER T PA7 » FH HSINK (105h.2) 2 .. PA7 BB =
HEHERAE S . 288y 10 BEF 1/2 RER TR HEHERE .

XLEG| ] PAEAS R AR G R AE, I R R PR

PAXMOD PADX PAO~PA7, PBO~PB2, PB4~PB6 - . s in | I IR
PBXxMOD PBDx 5| IR SRS | Bl | Beema A Ji
0000b 0 His RIX )
1 LD ¥ Y Y
0 T {353 -
0001k 1 N A Y
0 N n e
0010b . CMOS % Hi (PWMx [ 41) e
RELFS N /5 .
0011b X ADCx EAH A
I/0 5 IS 1
PAXMOD PADx PAO~PA7, PBO~PB2, PB4~PB6 - . s in | 91 ISR
VA PRDX B BT SIBPIRZS | FHEM | A W
0100b 0 Fiw 1\&%5]3%
1 LD A Y
0 I {353 -
0101b 1 N RS Y
0 N IRIKE)
0110b . CMOS % i (PWMx [ 41) P
Ik cMOS %t
0111b X WM
1/0 5| ISR 2
PAXMOD PADX PAO™~PA7, PBO~PB2, PB4~PB6 - , s in | T ISR
gy PBDx B BT B SUHPRAS | L | B i
1000b 0 His (R
1 LN A Y Y Y
0 His (R - -
10016 1 "IN WA Y Y
0 N IRAK )
1010b . CMOS % (PWMx BR4H) ]
1011b N
1/0 53R 3
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PAXMOD PADx PAO~PA7, PBO~PB2, PB4~PB6 i . o A
PBXMOD PBDx 5 Dy RE SR | Taeh | B %IE£%E

1100b 0 s fRIKZh - - -
1 AN EH A - Y Y
0 H fRIKZh - - -
1ot 1 N S : v y
1110b (1) CMOS % i (PWMx 41 gggz
1111b IR - - -
I/0 5| BI3EH 4
PAXMOD / PBXMOD
WHE
S 7K 0011b 0111b
(AN | (BT )
PAO ADCO PWMS50
PAL ADC1 PWM10
PA2 ADC2 PWM40
PA3 ADC3 PWM20
PA4 ADC4 PWMOP
PAS ADC5 PWM30
PA6 ADC6 PWMON
PA7 - -
PBO ADC7 -
PB1 ADC8 -
PB2 ADC9 -
PB4 ADC10 -
PBS ADC11 -
PB6 ADC12 -
PxxMOD R [FI4FFK T B
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(o] a
o =
. (%] —
Writt ———»'o it &
s ' i
5 ! '
- ! :
| .
Read/Write «+——» §- I Push-pull, J i Pin
3 Output | Open-drain or ! {E
) — —| control | disabled I
Alternate function output ! :
RN
| 1
[ D 2
Digital input enable /l/‘
Digital input Read 'B_I
Analog input -«
— 5| 4
(o] =y
2 =
. (%] —
Writte ———'D TTTTTTTT TS &
s ' i
g ! !
ot ! i
> I .
. 2 | Pin
Read/Write <«—— g Output ! Push-pul, J :
o 1 Open-drain or ; @
) — —| control | disabled I
Alternate function output | :
| |
|
I
|

Digital input enable

Digital input Read <—C )

VPP to ROM =

Note: Because the input Schimit buffer of PA7 is always enable, floating PA7 will cause leakage current. When PA7 is not reset pin,
PA7MOD=0011 or 1111 will force read value to become 0 and the other PA7MODs will read the pin value.
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PA7 OK
I% 1kQ Switch IX! 1kQ Switch
0.1uF 0.1uF
PA7 PA7 NG
IE Switch IE Switch
<0.01uF 0.1uF

Note: Because PA7 is also the VPP for ROM programming, too dirty PA7 will cause malfunction.

PAT7 R il
85h Bit7 | Bit6 | Bit5 | Bit4 Bit 3 Bit2 | Bitl1 | BitO
PAMOD10 PAIMOD PAOMOD
R/W R/W R/W
Reset o | o | o | 1 0 o | o | 1
86h Bit7 | Bit6 | Bit5 | Bit4 Bit 3 Bit2 | Bitl1 | BitO
PAMOD32 PA3MOD PA2MOD
R/W R/W R/W
Reset o | o | o | 1 0 o | o | 1
87h Bit7 | Bit6 | Bit5 | Bit4 Bit 3 Bit2 | Bitl1 | BitO
PAMOD54 PASMOD PA4MOD
R/W R/W R/W
Reset o | o | o | 1 0 o | o | 1
88h Bit7 | Bit6 | Bit5 | Bit4 Bit 3 Bit2 | Bit1 | Bit0
PAMOD76 PA7MOD PA6MOD
R/W R/W R/W
Reset o | o | o | o 0 o | o | 1
88h.7~4  PA7MOD ~ PAOMOD: PA7~PAQ 5| I 4% il
88h.3~0  0000: JF I EH 4 A _Ehr
87h.7~4  0001: FFIREE oA
87h.3¥0  0010: CMOS HEHi 4t
86h.774  oo11: BEII /4t
:g:-;ﬁ 0100: FHH B T4
’ 0101: i:: E‘” o A)\
85h 3~0 VAR E R

0110: CMOS HE 4 H1

0111: 4 ThRE %
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1000: JF-s K A A\ 17 L A5 | A e A v

1001: s =K 7 oy A\ A5 | A A v

1010: CMOS HE 35 4 H!

1011: 1588
1100: FF I 5 74 N\ FN 5| 0 6 AR g i
1102 FF I 5 74 N\ AN 5] 0 5 AR g i

1110: CMOS HE 35 H!

1111: R
8Ch Bit7 | Bit6 | Bit5 | Bit4 Bit3 | Bit2 | Bitl | Bit0
PBMOD10 PB1MOD PBOMOD
R/W R/W R/W
Reset o | o | o | 1 o | o | o | 1
8Dh Bit7 | Bit6 | Bit5 | Bit4 Bit3 | Bit2 | Bit1l Bit 0
PBMOD32 - PB2MOD
R/W - R/W
Reset - o | o | o 1
8Eh Bt7 | Bit6 | Bit5 | Bit4 Bit3 | Bit2 | Bit1 Bit 0
PBMOD54 PB5SMOD PB4MOD
R/W R/W R/W
Reset o | o | o | 1 o | o | o | 1
8Fh Bit7 | Bit6 | Bits | Bit4 Bit3 | Bit2 | Bit1 | Bito
PBMOD76 - PB6MOD
R/W - R/W
Reset - o | o | o | 1
8Fh.3~0  PB6MOD ~ PB4AMOD, PB2MOD ~ PBOMOD: PB6~PB4 and PB2~PBO 5| Il %1 =42 il
8Eh.7~4  0000: HIREE FHi N L
8Eh.3~0  0001: HIFBEL TN
8Dh.3%0  0010: CMOS HiHfi 4t
8Ch.7~4  oo11: BEMIHI A
8Ch.3"0  6100: FFIFEAFHIA
0101: JT-Jw =l & -y A\
0110: CMOS HE 464
0111: AT fe fn i
1000: J1- I A 74 A\ 7 _E A AT 5| R S A o P
1001: J1- I S 74 A AN 51 A o e e it
1010: CMOS 54
1011: THH
1100: FF I B~ N\ 5| 0 e v g
1101: JTI A4 A 51 A e A g i
1110: CMOS HEH 4 H
1111: T
05h Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
PAD PAD
R/W R/W
Reset 1 | o1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1
05h.7~0  PAD: PA7~PAO data
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06h Bit7 | Bit6 | Bit5 Bit 4 Bit3 | Bit2 | Bit1 Bit 0
PBD PBD
R/W R/W
Reset 1 ] 1 [ 1 1 1 | 1 ] 1 1
06h.7~0  PBD: PB7~PBO &
105h Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
PINMOD - - Reserved - - HSINK Reserved | Reserved
R/W — — R — — R/W R/W R/W
Reset - - X - - 1 0 0
105h.5 Reserved: 55 & [51HU KA
105h.2  HSINK: AT 10 ity [ = E L AL fi
0: I HL It
1 EERT.  (PATEEFERREESD
105h.1  Reserved: DA JfFEF N0
105h.0  Reserved: DA JifFIF A0
5.2 5| IR E &

BT 10 51 BAIARAT 51 RSO e e T RE 7 51 A ESCAR At e 2 2 i A B IR

U] g R

4, MW fEs

PA0 [—

PA7 X}—

PBO <—

PB6 X

PXWKUP & Interrupt
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6 SME ThRERRER

6.1 &1 (WDT) /ML 2 i 4% (WKT)

WDT 1 WKT AR RN RC Rizss, FHA BRI THEEs . WDT. WKT 3 B R 3 AT B A0 0 0r
$i2s (WDTPSC[1:0], WKTPSC[1:0]) #F4Ti%+¥¢. WDT i1 28 CLRWDT 5475 %. W EH T&H 14,
N WDT ¥ 7748 F B E S

WKT I 882 — AN BT I 2%, WKT AR A % WKT bR E (WKTIF). WKT E 25 WKTIE=0 i
Br/fs k. 15 E WKTIE=1 I, CPU CIEEAL e ER=CN, WKT iHitgs i —EH i 4.

XRSTE (CFGWH.7)
NRESET pin
Power On _v\ s
Reset ystem
_L/ WDTE Reset
(CFGWH.13)
Low CFGWg.lZ =0
Voltage “ ”
Reset SLEEP
A A
LVR [3:0] 4 “CLRWDT”
WDTE — Time Out
(CFGWH.13—>EN 4
Built-in RC 7 T|mer
2
WKTIE WDTPSC [1:0]
(L (81h.3~2)
CLR
4
o WKT
Timer WKT
Interrupt
WKTIE
WKTPSC [1:0] (©BN-3)
(81h.1~0)
WDT/WKT #E &
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WDT EAN AT AT 9~ R s

CFGWH[13:12]
E-:ﬁ WDTE[1] | WDTE[O] woT
0 0 51k
BB 1 0 &tT
1 1 BAT
0 0 =1k
B R 0 1 1Z 1k
(SLEEP) 1 0 51k
1 1 BT
& RS B CLRWDT #8241 1
O Jufl:  Ed CLRWDT $8TE R E T 1 itHis) 2%
MAIN: s PATRE T
CLRWDT : HUT CLRWDT F54-.
LGOTO MAIN
O yufl: BE WDT B A
MOVLW 00000111b
MOVWX OPTION ; ¥ WDT #Hf=168 ms @5V

& YEfl: B WKT JE IR K ) e

MOVLW 00000110b
MOVWX OPTION ; 1B WKT JE#1=42 ms @5V
MOVLW 11110111b LB E TS B WKT HIE R bs &
MOVWX INTIF C ANEAS A7 R “BCX WKTIF” &b bR &
BSX WKTIE fFHE WKT F i Thhg
03h Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
STATUS IRP RP1 RPO TO PD Z DC C
R/W R/W R/W R/W R R R/W R/W R/W
Reset 0 0 0 0 0 0 0 0
03h.4 TO: WDT i bp&, Wit
0: A5 {788 CLRWDT / SLEEP 354 )5
1: WDT & A=t
0Ch Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTIF ADCIF - TM1IF TMOIF WKTIF INT2IF INT1IF INTOIF
R/W R/W - R/W R/W R/W R/W R/W R/W
Reset 0 - 0 0 0 0 0 0
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0ch.3 WKTIF: M il i B 2% A W s b A A
R SE I FR RIS I H/W BAL, XTINTIFES F7h $45 B %6 &
0Bh Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTIE ADCIE - TM1IE TMOIE WKTIE INT2IE INTLIE INTOIE
R/W R/W - R/W R/W R/W R/W R/W R/W
Reset 0 - 0 0 0 0 0 0
0Bh.3 WKTIE: R Ji5 5 I 2% A BB 47 e 0 ndee it 5 1) 45156
0: %M
1: fifige
81h Bit 7 Bit 6 Bit 5 Bit 4 Bit3 | Bit2 Bitl | BitO
OPTION | HWAUTO | INTOEDG | INT1EDG - WDTPSC WKTPSC
R/W R/W R/W R/W - R/W R/W
Reset 0 0 0 - 1| 1 1 |
81h.3~2  WDTPSC: WDT J& ] (@Vcc=5V)
00: 91 ms
01: 183 ms
10: 732 ms
11: 1463 ms
81h.1~0  WKTPSC: WKT A (@V=5V)
00: 11 ms
01:23 ms
10: 46 ms
11: 91 ms
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6.2 Timer0

Timer0(TMO0) (01h.7~0) & — > 8 {79k (% AFe%. Al HAAT T 27 77 28 —FE AT DL EUE B N . b4k,
Timer0 23 JFHPEHIS N B 5 FF B 20808 — N “ImF2{E” (TMORLD),  [7] i & 23 AR T 5t 1 5 1 b 4
VEBEATENEE, A EPETT LA Fsys/2 BE TMOCKI (PA2) T/ FR#HIN

Timer0 (3% I3 2 B “Timer0 FiiZr 41”7 (TMOPSC) ZFA7 257 24 Timer0 FITHEENELRT, & R4
TMOIF (0Ch.4). 1 TMOIE (0Bh.4) B AL, ‘© <=4 Timer0 1. 415 TMOSTP (11h.6) 2 & A7, Timer0
a] PUE T

DATABUS

A
//8
L 2

/8 8-bit Timer0 Reload

TMOSTP 4 | (TMORLD 10h.7~0)
(11h.6) (L
A8
f 9 EN TMOIF
8-BIT 8.BIT (0Ch.4)
PRESCALER TIMERO j—»TimerO Interrupt
CLR
* 4
Write TMO(01h) or
TMOCTL(11h) TMOPSC [3:0] TMOIE (0Bh.4)
(11h.3~0)

TIMER MODE Instruction Cycle (Fsys/2)

TMOCKI
(PA2) CPUCLK L
SYNC

COUNTER MODE

A\ 4
o

A 4

TMOEDG

(11h.4)

Timer0 HEH

TN BB EHER T Timer0 7E4LE B #3150 TAE.

BN Timer0 Tilf&#% (TMOPSC) B}, WERBHT 8 ATl Sl B iG b2 0, BLRER — K Timer0 14,1t
BURIAIER . TMOCLK &2 53 Timer0 £E TMOCLK £5 A0 1 N #5155 . TMOWR /21875 Timer0
WA HES AN E S FI, N8 AL Mia B 4iiE 2. 2 Timer0 M FFh 1H4E] TMORLD i,
TMOIF (Timer0 HWFRE) K E RN 1, FFHWE TMOIE (Timero HHW{HREE) B AL = A8 KT .
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mswwcioncyele [ [ L[ L L L L L L L L
Write TMOPSC N
N

e — 1 |
PRESCALER X 7 X 8 X 9 Xxo X1 X2 X3 X 4 X0 X1 X 2 |
T™MoCLK [ ] ] [ T

Write TMORLD |\ Write 0x57 to TMORLD

. \
TMORLD [7:0] | ” ¥ = |

onr |
(TMOWR) |\\Wr|te OxFF to TMO
-E(';/i?][;g% | k-2 X k-1 X K X ket XY FF X 57 |
TMOIF
(0Ch.4)

Timer0 7£ & B} 28450 F TAE (TMOCKS=0)
Timer0 Wi 8] R 1B A s R -
Timer0 H K37 = Fsys / 2 / TMOPSC / (256-TMORLD)

O 6l sk Fsys=8 MHz, 15 E Timer0 {5 i S0 T TAF
; VB Timer0 BRI R4y 47 %

MOVLW 00x00101b : TMOCKS=0, Timer0 i & K$5 4 & #
MOVWX TMOCTL : TMOPSC = 0101b, 4Ll 32
D% E Timer0 =Nk EiE
MOVLW 80H
MOVWX TMORLD ;% E Timer0 EH IR = 128
 WE Timer0
BSX TMOSTP f=1F Timer0 114k
CLRX TMO IR Timer0 W4

; f5RE TimerO i ThREAE A Timer0 T14(
MOVLW 11101111B

MOVWX INTIF 5 Timer0 i sk Ax &
BSX TMOIE - § 88 Timer0 HH I ThREE
BCX TMOSTP : {HifE Timer0 114k

Timer0 FF IR 504 20 = Fsys / 2 / TMOPSC / (256-TMORLD)
Fsys = 8MHz, TMOPSC = [%: A 32, TMORLD = 128
Timer0 H1 W45 % = 8 MHz / 2 / 32 / (256-128) = 0.976 KHz
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THEHIA T Timero 7B E 88 N TAE.

R TMOCKS=1, M Timer0 +%ras YRR 2K B TMOCKI Bl Hl. TMOCKI 15 5 @it f8 4 B (Fsys/2) #F

TR, IXERE TMOCKI HIE/AMRFFEER R A T — N8 2 B AR 8] (Fsys/2), DARAERIF D 4% IE#
Ko I 244 TMOCKI 2R 4L,

revs | | JuuuudduuuuyL
AN EEEEEE

Instruction CyCIFIII
> Instruction
Pt
,,,,,,,,,,, J > Instruction L

valid rising edge cycle

TMOCKI pin |
TMOPSC [3:0]

> Instruction
cycle

narrow width, i

narrow width,iinvalid rising e

(11h.3~0) 0

TMOCLK \ \\

TMO [7:0] i} 1}

(01h.7~0) K+1 K+2 K+3

Timer0 ZE TMOCKI (TMOEDG=0), TMOCKS=1 Fi+ 32X F T4k

O Vufl: BE Timer0 7E TR0 F TAE, FFHBEREK H TMOCKI 5]l (PA2)
D% E Timer0 B 4P 514 IS8

MOVLW 00110000B ; TMOEDG =1, N FE#TH5
MOVWX TMOCTL : TMOCKS =1, Timer0 %45 TMOCKI
: TMOPSC = 0000b, §:PA1
; W Timer0
BSX TMOSTP ; Timer0 {21534
CLRX TMO JEk Timer0 W%

i fE Timer0 1 #H2E Timer0 +H42%

BCX TMOSTP : f#fE TimerO 113k
BSX TMOSTP : Timer0 1% 1114k
MOVXW TMO CiE Timer0 N2
01h Bt7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
T™O T™MO
R/W R/W
Reset o | o | o | o | o | o | o | o
01h.7~0  TMO: Timer0 T+¥%dE
0Bh Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTIE ADCIE -~ TM1IE TMOIE WKTIE INT2IE INT1IE INTOIE
R/W R/W - R/W R/W R/W R/W R/W R/W
Reset 0 - 0 0 0 0 0 0
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0Bh.4 TMOIE: Timer0 H W {# &
0: %M
1: fife
0ch Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTIF ADCIF = TM1IF TMOIF WKTIF INT2IF INTLIF INTOIF
R/W R/W = R/W R/W R/W R/W R/W R/W
Reset 0 = 0 0 0 0 0 0
0Ch.4 TMOIF: Timer0H W7 = £F H: b &
24 Timer0 %8 HU 1 H/W BAZ, SHINTIFE EFh #4375 55 1% &
10h Bt7 | Bit6 | Bits | Bit4 | Bit3 | Bit2 | Bit1 | Bito
TMORLD TMORLD
R/W R/W
Reset o | o | o | o | o | o | o | o
10h.7~0  TMORLD: Timer0 3 ¥4
11h Bit 7 Bit 6 Bit 5 Bit 4 Bit3 | Bit2 | Bit1 | Bit0
TMOCTL = TMOSTP | TMOEDG | TMOCKS TMOPSC
R/W — R/W R/W R/W R/W
Reset - 0 0 0 o | o | o | o
11h.6 TMOSTP: {5 Il Timer0
0: Timer0 iZ4T
1: Timer0 1% 11
11h.5 TMOEDG: TMOCKI 5| I f] Timer0 i 547 2% i+ 50
0: A
1: NI
11h.4 TMOCKS: Timer0 15347 # s 4 5
0: Fsys/2
1: TMOCKI 5| i1 (PA2 5| JH)
11h.3~0  TMOPSC: Timer0 T 7445 . Timer0 Tl 73471 2% i i g DA
0000: 1 0001: 2 0010: 4 0011: 8
0100: 16 0101: 32 0110: 64 0111:128
1xxx: 256

- EEEEEEE——S———————————————
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6.3 Timerl

Timerl(TM1) (12h.7~0) /& —1> 8 {7 %8 % A7 4% o AL H A 7 A7 48 —FE T DA HCEL S N . Ak,

Timerl £ W B AT G, M IE T 40 0 38 & I8 (Fsys/2) 76 B0 55 I B 30 5 805 10w FS 1
(TM1RLD) o Timerl F3 IR ZR H TM1PSC ZFf7#mi . W TMLUE A28 1, TR~k Timerl Hilt.

W TMASTP A2 # 1, AL IE Timerl (1140,

DATABUS

//8
 Z

8| 8-bit Timerl Reload

TMI1STP 5 (TM1RLD 13h.7~0)
(14h.6)
A8
A y
8-BIT T (0Ch.5) .
8-BIT OVF D Q T 1 Int t
Foys/2 —» PRESCALER TIMERL 7 0 imer : nterrup
C*_R e
4
Write TM1(12h) or
TMICTL(14h)  1p1psc [3:0] TMLIE (0Bh.5)
(14h.3~0)
Timerl EE
Fsys
Instruction Cycle
Write TM1PSC |\
\
TM1PSC [3:0]
(14h.3~0) | 3 X ! |
PRESCALER X 7 X8 X 9 Xxo X1 X2 X3 X4 X0 X1 X2 |
TMI1CLK
Write TM1RLD |\ Write 0x57 to TM1RLD
\
TMIRLD [7:0]
(13h.7-0) | 00 XY > |
Write TM1 |\ Write OXFF to TM1
\
TM1 [7:0
(12h.[7~0§ | k2 X kel X K X et XY FF X 57|
TMI1IF
(0Ch.5)
Timerl i F &

I ————
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FF
TM1 [7:0]
00
TMIRLD [7:0)( K X
TMILIE ] ] ] B
Soltware
Clear
Timerl EFINEE
O il cPu LB PR IZT, Fsys = 1208 / CPUPSC = 46.4 KHz
D WCE Timerd A s R4 4 g
MOVLW 00000011b
MOVWX TM1CTL : TM1PSC = 0011b, L. 8
D E Timerl 59N 3dE
MOVLW FFh
MOVW X TM1RLD D% E Timerl E#HHIE = 255
C iR E Timerl
BSX TM1STP ; Timerl {5 1E114%
CLRX T™M1 CTERE Timerl WA
CAFRE Timerd 1500 d il I g
MOVLW 11011111b
MOVWX INTIF CTERE Timerl &R s &
BSX TM1IE AFHE Timerl F W T8
BCX TM1STP HifE Timerl 114k
Timerl %54 = Fsys / 2 / TM1PSC / (256-TM1RLD)
Fsys = 46.4 KHz, TM1PSC = div 8, TM1RLD = 255
Timerl F W48 = 46.4 KHz / 2 / 8 / (256-2 2.9 KHz
0Bh Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTIE ADCIE - TM1IE TMOIE WKTIE INT2IE INTLIE INTOIE
R/W R/W - R/W R/W R/W R/W R/W R/W
Reset 0 - 0 0 0 0 0 0
0Bh.5 TMA1IE: Timerl 5 W {# fE
0: %Ml
1: ffige

DS-TM56M152A-MTP-16_S

51

Rev 1.10, 2025/09




< -» |3E TM56M152A-MTP-16
0Ch Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
INTIF ADCIF TM1IF TMOIF WKTIF INT2IF INTLIF INTOIF
R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0
och.5 TM1IF: Timer1 71 W S5 (e b &
2 Timerl ¥ H B H/W B AL, XTINTIFE DFh KiEBR %A &
12h Bit7 | Bit6 | Bits | Bit4a | Bt3 | Bit2 | Bit1 | Bit0
™1 ™1
R/W R/W
Reset 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0
12h.7~0  TMZ1: Timerl 4
13h Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TM1RLD TM1RLD
R/W R/W
Reset 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0
13h.7~0  TMA1RLD: Timer1  #3fE
14h Bit 7 Bit 6 Bit 5 Bit 4 Bit3 | Bit2 | Bitl | Bit0
TM1CTL TM1STP TM1PSC
R/W = R/W = = R/W
Reset 0 o | o | o | o
14h.6 TM1STP:{% 11 Timerl
0: Timerl 47
1: Timerl {&1k
14h.3~0  TM1PSC: Timerl T3 #i%% . Timerl T3 45128 i £ 5 s LA
0000: 1 0001: 2 0010: 4 0011: 8
0100: 16 0101: 32 0110: 64 0111: 128
Ixxx: 256

——————————————————————————————————————————————————————————————————
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6.4 PWM: 16 bits PWM

XA B 6 4 PWM. PWMO~PWMS BN 16 1715 25 LhiE il 4728, HIL=—4 16 7 EA
FAER . PWM 1] LUARYE PWM I 887742 B 65536 15 45 EE 0 MR AR . PWM I 4l a] ik 4%
Fsys< FIRC/256. FIRC (16 MHz) 8§ FIRC*2 (32 MHz) {E NI 406, T LA PWMO AFIEAT A .

16 fiZ PWMPRD. PWMOD &7 a5 #B B AT 1Al s 7 15 454 o =19 il LBV i), (RAIR72715 A Rad
REPER 8 It X Ui, A ARERE (7 s I S A A7 2 AT I R S . BRI A2, 8
PR MIX S FAH AR 1T BB A% 4 OB TEBAT ML 5 7710 1S B A & R A . i, o6
SFH, BEHEHRFH;: GEaFH, BaHERFN.

WRIERR T PWMEN, MPRERRHHAT I PWMO~5, 50 PWMO~5 44841817 . PWMO S50 T .
PWMO 1525 b ] LUERE 5 N PWMODH 1 PWMODL SR M. 24 16 f7 & T8 5 16 17 PWMO 525 EE
A fE#+ {PWMODH, PWMODL} ULECHS, PWMO % HifE 54 B B 2K AT, PwMO JE I m] DLd ik 4 & 3
{5 N\ PWMPRDH Hll PWMPRDL #1745 K E . 7E5 N\ PWMODH 5, PWMPRDH & {748, H/W Kar
BVEEH PWM JEIH. PWMO~5 JEE—ANrlibr s, AR 2 A4 A ARl — AN bR &

HA pWwMO EABEIX (AEES) 6], 198 PWMOP Al PWMON #i i, HAH PWM1~PWMS A BEIX
(AEES)EH]. PWMI~S5 HiH A PWM10~PWMSO0. P a] LU A 51 B 201 B B PWMXO % 31 AH R
10 51, AXRIIMEENEZELE, ESWES &

DATA BUS
‘ A A A }
8 8 8
\ 4
8 8 TEMP [«
(8-bit)
<-| o 8
8 PWMIE
(0Dh.1)
4 L 4 \ 4
PWM interrupt
| | |PWMPRDH |PWMPRDL | | | ||| PWMODH | PWMODL | | SWMIE
(92h.7~0) | (93h.7~0) (94h.7~0) | (95h.7~0) (OEh.1)
Current PWM PERIOD Current PWM DUTY '
PAD[4]—»| 0
PA4
PWM 1
PWMOP
Fsvs 00 Q non-overlap
FIRC/256 —»| 01 16-bit Base Control PWMON PA4MOD = 0111b
FIRC 10 Counter S (PWMO olny)
FIRCx 2 11 CLR PAD[6] —{ 0
—> PA6
2 PWMEN > 1
(89h.7) /f
PWMCKS
(91h.5~4) PABMOD = 0111b
PWMO #E &
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A pwMoO T LLEE PWMOP AT PWMON it PUACAS[F] e X, PwWM Bk I 2T UL 16 NASIFEI
FEIX (FEE B )i B A FE (Tnov) KBS, 7E 0~15 Bk 58 I8, PWMODZ (89h.3~0) 1] LLIE#HE Tnov 1%
B BRI AE 02 Mode0. DO Fh 4 H AR i 0 T B TR

ModeO
&— PWMPRD —>

pwmor_ | | [
PWMON™ 1. [ |—

S Sk

Tnov Tnov
Model

¢<— PWMPRD —>

PWMOP
PWMON ]

S Sk

Tnov Tnov
Mode?2

&— PWMPRD —>

PWMOP
PWMON ]

Sk Sk

Tnov Tnov
Mode3

&—  PWMPRD —

PWMOP
PWMON ™| [ | [

=Sk Sk
Tnov Tnov

PWMO B 5 /&
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O utl:

;BB 5 IR
MOVLW xxxx0111b :
MOVWX PAMOD54 ; PA4 5| JI{E N PWMOP

MOVLW xxxx0111b :
MOVWX PAMOD76 ; PA6 5| fiI1E 8 PWMON

; BB PWMO e iRi% 150
MOVLW XX10Oxxxxb ;
MOVWX OPTION2 ; FIRC 16 MHz 24 PWM I i

; BCE PWMO Ja AT & H
MOVLW FFh
MOVWX PWMPRDL
MOVLW 7Fh
MOVWX PWMPRDH

B N PWMPRDL 4R 5 PWMPRDH

wE PWM & = 7FFFh

MOVLW 00h
MOVWX PWMODL
MOVLW 40h
MOVWX PWMODH

5 N\ PWMODL 4% 5 PWMODH

BEE PWMO 5% = 4000h

; WE PWMO {FREFNFEX (FEE )i
MOVLW 10000000b :89h.7 = 1, PWMO f#ifi
MOVWX PWMCTL : 89h.5~4 = 0, PWMO &0 %
; 89h.3~0 = 0, PWMO 4E[X (A # 5 fay H 2% 1

<O Tl
PWMO £ = FIRC 16 MHz, PWM J& | = 7FFFh, PWM (5 %% L= 4000h
PWMO % A% = 16 MHz / (J81#+1) = 16 MHz / 32768 = 488 Hz
PWMO it (525 = 23 / (FH+1) = 50%
0Dh Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTIEL = PCIE = = = = PWMIE LVDIE
R/W = R/W = = = = R/W R/W
Reset - 0 - - - - 0 0

0Dh.1 PWMIE: PWM H {5 fi
0: <]
1: ffigE
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OEh Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTIF1 - PCIF - - - - PWMIF LVDIF
R/W - R/W - - - - R/W R/W
Reset - 0 - - - - 0 0

OEh.1 PWMIF:PWM W7 5 11 45 155 b 2
2 pWM AT BB B IS R H/W I E, XFINTIFLS FDh K R iZdn &

89h Bit 7 Bit 6 Bit5 | Bit4 Bit3 | Bit2 | Bit1 | BitO
PWMCTL | PWMEN — PWMOOM PWMODZ

R/W R/W - R/W R/W

Reset 0 - o | o o | o | o | o

89h.7 PWMEN: PWMO ~PWMS5 i fE
0: J M
1: fifife
89h.5¥4  PWMOOM: PWMO i Hi % = e ¢
00: 15 0
01: 15 1
10: 15 2
11: 3
89h.30 PWMODZ: PWMO ZE[X (JEH B )54
0000: A FEIX (FEH )
0001: St [X (FEHE Z) 5E BN 1 A4S PWM 4 1
0010: F¥[X (FE 5 Z) 5i LN 2 A PWM 4 1

1111 FEIX (55 S 9 15 7/ PWIML il 01

91h Bit 7 Bit 6 Bit 5 | Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
OPTION2 = = PWMCKS = = = =

R/W = = R/W = = = =

Reset = = 0 | 0 = = = =

91h.5¥4  PWMCKS: PWM Fif §f iz %
00: Fsys
01: FIRC/256
10: FIRC (16 MHz)
11: FIRC x 2 (32 MHz). Refer to the graph of minimal operating voltage for PWMCKS=FIRC x 2.

92h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
PWMPRDH PWMPRDH

R/W R/W

Reset 1 | o1 ] o+ ] 1 ] 1 ] 1 ] 1 ] 1

92h.7°0  PWMPRDH: PWMO~5 Ji 1] & 715
B PWMPRDL 4R 5 PWMPRDH
LG ¥ : PWMPRDH 4R J& PWMPRDL

93h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
PWMPRDL PWMPRDL
R/W R/W
Reset 1 | 1 ] 1 ] 1 ] 1 ] 1 ] 1 | 1
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93h.7°0  PWMPRDL: PWMO~5 J& H{IK 775
5 it 7 : PWMPRDL %4 5 PWMPRDH
255 : PWMPRDH 44 Ji PWMPRDL
94h Bt7 | Bite | Bits | Bit4a | Bit3 | Bit2 | Bit1 | Bit0
PWMODH PWMODH
R/W R/W
Reset 1 | o | o | o | o | o | o | o
94h.7°0  PWMODH: PWMO (4 7% 5 77
5 7 : PWMXxDL 24 J5 PWMxDH
BEITY : PWMxDH 4R J5 PWMxDL
95h Bt7 | Bite | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | BitO
PWMODL PWMODL
R/W R/W
Reset o | o | o | o | o | o | o | o
95h.7~0  PWMODL: PWMO 5 = {IK 7717
5 )5 : PWMxDL 44 f5 PWMxDH
BENT: PWMxDH 44 5 PWMxDL
96h Bit7 | Bite | Bits | Bit4a | Bit3 | Bit2 | Bit1 | Bito
PWM1DH PWM1DH
R/W R/W
Reset 1 | o | o | o | o | o | o | o
96h.7~0  PWMI1DH: PWM1 %% 774
5 )5 : PWMxDL 44 f5 PWMxDH
BENT: PWMxDH 44 5 PWMxDL
97h Bit7 | Bit6e | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
PWM1DL PWM1DL
R/W R/W
Reset o | o | o | o | o | o | o | o
97h.7~0  PWM1DL: PWM1 (5 25 {715
57 : PWMxXDL 44 5 PWMxDH
LT : PWMxDH 28 J5 PWMxDL
98h Bit7 | Bit6 | Bits | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
PWM2DH PWM2DH
R/W R/W
Reset 1 | o | o | o | o | o | o | o
98h.7°0  PWMZ2DH: PWM2 [ % i 71
5 i : PWMXDL 44 J§ PWMxDH
BRI : PWMxDH 48 J§ PWMxDL
99h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
PWM2DL PWM2DL
R/W R/W
Reset o | o | o | o | o | o | o | o
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99h.7~0  PWM2DL: PWM2 (5 Z Ik 715
5 L7 : PWMXDL #A J5 PWMxDH
BENG T : PWMxDH 42 J§ PWMxDL
9Ah Bit7 | Bit6e | Bit5 Bit4 | Bit3 | Bit2 | Bitl1 | Bit0
PWM3DH PWM3DH
R/W R/W
Reset 1 | o | o o | o | o | o | o
9Ah.7~0  PWM3DH: PWM3 [} 7% 5 75
5 L7 : PWMXDL %A J5 PWMxDH
BEITY : PWMxDH 28 J5 PWMxDL
9Bh Bit7 | Bite | Bit5 Bit4 | Bit3 | Bit2 | Bit1 | Bit0
PWM3DL PWM3DL
R/W R/W
Reset o | o | o o | o | o | o | o
9Bh.7~0  PWM3DL: PWM3 (5 Ik 715
5 )5 : PWMxDL 44 f5 PWMxDH
BENT: PWMxDH 44 5 PWMxDL
9Ch Bit7 | Bit6e | Bit5 Bit4 | Bit3 | Bit2 | Bit1 | BitO
PWMA4DH PWMA4DH
R/W R/W
Reset 1 | o | o o | o [ o | o [ o
9Ch.7~0  PWMA4DH: PWM4 (5 7% 5 7
5 )5 : PWMxDL 44 f5 PWMxDH
BENT: PWMxDH 44 5 PWMxDL
9Dh Bit7 | Bit6 | Bit5 Bit4 | Bit3 | Bit2 | Bit1 | Bit0
PWMA4DL PWMA4DL
R/W R/W
Reset o | o | o o | o | o | o | o
9Dh.7~0  PWMA4DL: PWM4 5 25 {71
5 i PWMxXDL 4 J& PWMxDH
LT : PWMxDH 28 J5 PWMxDL
9Eh Bit7 | Bit6 | Bit5 Bit4 | Bit3 | Bit2 | Bitl1 | Bit0
PWM5DH PWMS5DH
R/W R/W
Reset 1 | o | o o | o | o | o | o
9Eh.7~0  PWMS5DH: PWMS 1% i 7 1
5 i : PWMXDL 44 J§ PWMxDH
BRI : PWMxDH 48 J§ PWMxDL
9Fh Bit7 | Bit6 | Bit5 Bit4 | Bit3 | Bit2 | Bitl | Bit0
PWM5DL PWM5DL
R/W R/W
Reset o | o | o o | o | o | o | o
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9Fh.7~0  PWMS5DL: PWM5 5 3L 777
B F: PWMXDL 2R 5 PWMxDH
FENAJT: PWMXDH %A 5 PWMxDL
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6.5 R H EE AR
ADC 8 M | ADC clock
Fsys —»; Clock » U ADCIE
Prescaler X (0Bh.7) ADC
End of Conversion
3 ADCIF Interrupt
ADCKS s (0ch.7)
(18h.2~0) Timing Control End of C .
Write 1 to ADST (18h.3) > > Read ADST (181 3)
| A
ADCO
IZADCl :""“-""“"""I v
3 |
: Analog Iy | > .
ADC1 ; | Successive
Switch | ! A ADCDH (17h.7~0)
I Approxirmation (===r=>'s np) " 101749
ADC14 i | ADC 12
VBG1.2V d : | ADVREF1P2
I (19h.5)
| | VREF
% vee —APEZ ! g: v
| | ce
5 leeeenemeecennecans 00
ADCHS 2.48V —»|01
(19h.4~0) 2v 1

ADVREFS (19h.7~6)

% 12 i ADC (BB HE3a8) H—A 15 @B Z IR 8. B354 mepR A%,
12 AL UGE T 77 A7 s A B0 ar AE a2 k. B ADC, A R 24 B ADCKS (18h.2~0) SRik#—
ANEIE I ADC BRI, AR U/NT 1 MHz. 285 il it 3 B ADST (18h.3) #3473 J& ) ADC
ek, WA, H/W B3GR ADST (18h.3) fir. H AT LS R IX — A DA [ RS .
H 10 51 EI1E N ADC $a N 51 IR, AHR B 5] s =08 % B 0011b. A 75L& B ADCHS (19h.4~0),

PLIEFE ADC MU NIEIE. IEAl, EF AR LS4 \JEiE, ADC14 Ny VBG, ADC23 N 1/4VCC.

ADC 2% Hi [T 0] Ll ik ADVREFS (19h.7~6) Bt B N Vee BX Vgg. BEAN, W1 ADVREFS B 2.48V X, 2V,
I 75 2 200uS (ITHAARSIA]. 4 ADCHS i%#¢ VBG I, ADVREFS U2 E N VCC, 75U ADC #4Jo 3K

42 ADC Clock Cycles |

I

!

Start of :
Conversion !
I

End of
Conversion

| | 1
[} | [}
{ADCDH, ; | '

|,
oo, BEBRREY o0 e O

Conversion Time
24 ADC Clock Cycles

Signal Sample and Hold
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O
[CPU IZATEPIH 5, Fsys = FIRC 16 MHz ]
ADC I8 5% = 1 MHz, ADC j&i¥ = ADC2 (PA2)
& it
MOVLW xxxx0011b : ADC2 (PA2) i ADC % N\ 5|
MOVWX PAMOD32
MOVLW 00000100b : ADCKS = Fsys/16, ADC clock = 1 MHz
MOVWX ADCTL
MOVLW 00000010b i ADC % H B Ve
MOVWX ADCTL2 : ADC iy NilliE 1% $% ADC2
BSX ADST : ¥ & 18h.3 (ADST), JT44 ADC i
WAIT_ADC:
BTXSC ADST | S AR ADCHEHL 58 Y.
LGOTO WAIT_ADC
MOVXW ADCDH ; BEEX ADC fr i FdE AL 11~4
MOVXW ADCTL ; BEEL ADC i i 2z A7 3~0
0Bh Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTIE ADCIE - TM1IE TMOIE WKTIE INT2IE INT1IE INTOIE
R/W R/W - R/W R/W R/W R/W R/W R/W
Reset 0 - 0 0 0 0 0 0
OBh.7 ADCIE: ADC F1 B {i g
0: KA
1: ffifE
0Ch Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTIF ADCIF - TM1IF TMOIF WKTIF INT2IF INT1IF INTOIF
R/W R/W - R/W R/W R/W R/W R/W R/W
Reset 0 - 0 0 0 0 0 0
och.7 ADCIF: ADC P I - b &
24 ADC B g5 G i H/W BT, SHINTIFS 7Fh B B %A &
17h Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
ADCDH ADCDH
R/W R
Reset | - [ - [ - [ - [ - [ - T - T -
17h.7~0  ADCDH: ADC %t ##5 7 11~4
18h Bit7 | Bit6 | Bit5 | Bit4 Bit 3 Bit2 | Bitl1 | BitO
ADCTL ADCDL ADST ADCKS
R/W R R/W R/W
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[ Reset | - | - [ - - o | o | o | o

18h.7~4  ADCDL: ADC %t #5537 3~0

18h.3 ADST: ADC J&i FlifL
0: 4L WG H H/W B
1: ADC JFAf %

18h.2~0  ADCKS: ADC I 4t 47 % 106 4%::
000: Fsys/256  100: Fsys/16
001: Fsys/128 101: Fsys/8
010: Fsys/64 110: Fsys/4
011: Fsys/32  111:Fsys/2

19h Bit7 | Bit6 Bit 5 Bit4 | Bit3 | Bit2 | Bit1 | Bito
ADCTL2 ADVREFS ADVREF1P2 ADCHS
R/W R/W R/W R/W
Reset o | o 0 1 | 1 ] 1 ] 1 | 1

19h.7~6  ADVREFS: ADC £ Hi [ i £ F Ve % th FE R I

00: fR 4% ADVREF1P2 [FJH » ADC 5 HLE N Ve B 1.2V Vbg. Vg N 1.20V

01: ADC ZH HL KN Vggs Vi N 2.48V

10: 1R

11: ADC ZHHLEN Vag, Ve A 2.00VXANRRETCTE4) B ) (A ZH T DAC 1) VREF [1IEF)
19h.5 ADVREF1P2: ADC 1.2V £ % Hi L ik %

0: *4 ADVREFS=00 i} » ADC ZH HLE N Ve © Ve N 1.2V

1: 24 ADVREFS=00 f5} » ADC &% Hi [T N 1.2V Vgg © Vag A 1.2VEX MR T4 B)
19h.4~0  ADCHS: ADC ¥ ik #%

00000: ADCO (PAO)  01000: ADC8 (PB1)

00001: ADC1 (PA1)  01001: ADCS (PB2)

00010: ADC2 (PA2)  01010: ADC10 (PB4)

00011: ADC3 (PA3)  01011: ADC11 (PB5)

00100: ADC4 (PA4)  01100: ADC12 (PB6)

00101: ADC5 (PA5)  01110: VBG

00110: ADC6 (PA6)  10111: 1/4 VCC

00111: ADC7 (PBO)  others: {84
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6.6 TEFF LRI E (CRC)

20 F SO N 16 MR TU ARG INRE . TR LR (CRC) THE B IT 2 — A AR I 52 A Pk B
2, AT RAEBIE Al A BRI itk . CRC HHENE 8 MR IM BB EAE NN, FHAER 16
Ar AR E . B T B A R A AR el 2 T T

CRCIN 8

(189h.7~0) ~ 5 CRC-16 16 CRCDL (187h.7~0)

Unit CRCDH (188h.7~0)

CRC16 Block Diagram

CRC “E i #8%ET- CRC-16-1BM Z I RIEAE 16 7 CRC 45 115, 7EI CRC A pbigsth, RE A2 milal
TS . EASCHERE TR HAl 2 501 16 £7 CRC 115, % CRCIN 217 88 (45K 5 # A E # 2
B3 77 % 7E CRCDH I CRCDL Zf7 s ISE AT CRCEHMIH A . THE FE—A Mmcu 154 8.

CRC-16-1BM (Modbus) ZIAFER: X6 + X5 + X% +1

187h Bt7 | Bite | Bits | Bit4a | Bt3 | Bit2 | Bit1 | Bito
CRCDL CRCDL
R/W R/W
Reset 1 | 1 | 2 [ 1 | 1 | 1 | 1 | 1
187h.7~0  CRCDL: 16 i CRC fZ 5 ##i fr. 7~0
188h Bit7 | Bit6 | Bits | Bit4a | Bit3 | Bit2 | Bitl | BitO
CRCDH CRCDH
R/W R/W
Reset r | o | 1 ] 1 12 2 ] 1 ] 1
188h.7~0 CRCDH: 16 fi. CRC R4 #i#i Az 15~8
189h Bit7 | Bit6 | Bits | Bit4 | Bt3 | Bit2 [ Bit1 | Bito
CRCIN CRCIN
w w
Reset | | | | | | |

189h.7~0 CRCIN: CRC ¥ #ii N, B NILZ1f74s AFFUA CRC 5

——————————————————————————————————————————————————————————————————
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T2 Lt
% | it [w/s5[ER ik

INDF (00h/80h/100h/180h)

FHRINBE: RAM W/R

INDF 00.7~0 | R/W

AREEFFAFES, TF-ht INDF SEFR_EFe e il A FSR 24728 H B 37
F1H

TMO (01h/101h)

FHK T BE: Timero

TMO |01.7~0 |R/W | 00

Timer0 THE 5

PCL (02h/82h/102h/182h)

AH%INBE: PROGRAM COUNT

PCL |02.7~0 |R/W | 00

FE P A Bl AL 7~0

STATUS (03h/83h/103h/183h)

FXThEE: STATUS

IRP 03.7 R/W 0 A7 4% Bank 1AL (T iRl4ES4E)
RP1 03.6 R/W | 0 | F/F4 Bank EHA 1 BT EHZESHE
RPO 03.5 R/W | O | 2178 Bank &4 0 H T EHZEF
TO 03.4 R 0 | wDT#ErtbrE, @ik PWRST, ‘SLEEP’ B{ ‘CLRWDT #5424
PD 03.3 R 0 | HHEFRE, EidiE4 SLEEP WE, @idTE4 ‘CLRWDT ik
Z 03.2 R/W| 0 | EhE
DC 03.1 R/W | 0 | tathlthibr &
C 03.0 R/W | 0 |#Efitrd
FSR (04h/84h/104h/184h) HHXIhBE: RAM W/R
FSR | 04.7~0 | R/W | SCUFE R3S, I B R B
PAD (05h) AHRTHEE: 35 0 A
. R - | A S EE A E AR IR
PAD 0370 T\ /e [T A o th B 247
PBD (06h) AHRThEE: I 0 B
06.6~4 R Uty 1 B 5] B EK “$ds 25 A7 A8 R
oBD ' w 7 | i B B A A A
06.20 R N B 5 sk “EiEE TR RS
' w 7 |l B ErHH A IES s
PCLATH (0Ah/8Ah/10Ah/18Ah) HERIhEE: B
GPR 0A7~3 |R/W | 0 |iBHZFES
PCLATH 0A.2~0 |R/W | 0 | EFitfdsm s gEmix
INTIE (0Bh/8Bh/10Bh/18Bh) FHRINEE: W fERE
ADC I {E 5
ADCIE 0B.7 RIW| 0 I
Timerl Wi HE
TM1IE 0B.5 RIW| 0 0% 1: R
Timer0 I fii g
TMOIE 0B.4 RIW| 0 0 %H] 1 fihE
M T 5 S DRI T o JBEE 5 ) 2166 i
WKTIE 0B.3 RIW| 0 0 Kl 1: fihE
INT2 5| 14 (PA7) Tt {di i
INT2IE 0B.2 RIW| 0 0 % 1: b
INT1 5| (PAL) T kit
INTLIE 0B.1 RIW| 0 0 % 1: b
INTO 5| i (PA3) T kst
INTOIE 0B.0 RIW| 0 0% 1: bt
INTIF (OCh) FHRINEE: AR E
ADCIF loc7 | R | ADC Hilib5 5, ADC ¥4 58 U Hh H/W B AL
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B Mk |82/5| 841 P
w 0 | XF INTIF 5 7Fh K i B iZbr &
TMLIF 0CS R - | Timerl HPWTFA- AR E, 2 Timerl ¥ B B H/W B AL
' w 0 | X INTIF 5 DFh ¥ i& % br &
TMOIF 0c4 R - | Timer0 FFIWr - EEREIRE, 24 Timer0 % H A i H/W B AT
' w 0 | XF INTIF 5 EFh iR %br &
WKTIE 0c3 R - | WKT s AR, 2 WKT BB B H/W B
' w 0 | XF INTIF 5 F7h K iE B iZbr &
R INT2 (PA7) TS AFEERCARE, 29 INT2 5 R A T RIS B H/W &
INT2IF 0C.2 {2
w 0 | X INTIF 5 FBh ¥iE % bR &
R INT1 (PAL) FRITEEPEEERR AR, 249 INTL 5] B AR R R/ BT
INT1IF 0C.1 H/W {7
w 0 | % INTIF 5 FDh B R %R &
R INTO (PA3) RIS EEERE AR &, 24 INTO 51 BAR A T Fs/ ETHS i i
INTOIF 0C.0 H/W B
W | 0 | XFINTIF S FEh ¥iERBRiZbr &
INTIE1 (ODh) AHRIhRE: W RE
B 1/0 B 115 7% £ g i o B 45 e
PCIE 0D.6 RAW 1 0 0: <M 1: fHRE
PWM {5 R
PWMIE 0D.1 R/W | 0 0% 1: e
LVD H i {s R
LVDIE 0D.0 R/W | 0 0% 1: e
INTIF1 (OEh) AHRIRE: Hlibr &
A1/ 0% [ 5] AR A ne it o BT SR S A s, BT 5l IR A2 R R/
oCIF 06 R EFHRETE H/W B SIEISCR S R A T BEIR AR A, 15
' My ge i 5 I ecR A
w 0 | % INTIF1 5 BFh ¥i& 5 iZbr &
PWMIE OE1 R - | PWM PR E, PwWM BTG R Y H/W B
' w 0 | X%} INTIF1 5 FDh B iERR Zhr &
R - | LvD HkRE, 24 Vee < Vi IS H H/W B A7
LVDIF OE.0 w 0 | %F INTIF1 5 FEh $H5 %5 &
CLKCTL (OFh) AR INBE: Fsys
fE SLEEP 54 J5 1% 1L g i) 4
SLOWSTP OF.4 R/W| O 0: 18N 4l £ SLEEP 184 5 1 42ia 1T
1: MBI 7E SLEEP 454 R {5 111817
(EAIRNINEE
FASTSTP OF.3 R/W | 1 | o:Bmshiass
1: PR Bl e 1k
RGP IE R
CPUCKS OF.2 RIW| O O MBI 1 Bl
N RGBT EPIRT D Bids, KRG B
cPUPSC OF170 | R/W | 11 00:f&8 01:F&4 10:[%2 11:%1
TMORLD (10h) AHIRINEE: Timer0
TMORLD | 10.7~0 | R/W | 00 | Timero & #%iik
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B ISR iR
TMOCTL (11h) AHRIHBE: Timer0
%=1k Timero
TMOSTP 11.6 R/W| O 0: Timer0 11T
1: Timer0 {5 11
TMOCKI (PA2) 3214
TMOEDG 15 IRWH 0 b 1 R
Timer0 TR 4523 i) 2h Y&
TMOCKS 11.4 R/W| 0 | 0:Fsys/2
1: TMOCKI 5| il (PA2)
Timer0 Fi 4> #i%s . Timer0 T4 55 #e It Sy 4 LA
0000: 1 0011: 8 0110: 64
TMOPSC 11.370 | R/W} 0 0001: 2 0100: 16 0111: 128
0010: 4 0101: 32 1xxx: 256
TM1 (12h) AHIRINEE: Timerl
TM1 | 1270 | R/W [ 00 [ Timer1 it%i%id
TM1RLD (13h) AHRINBE: Timerl
TM1RLD | 13.7~0 | R/W | 00 | Timer1 &%
TM1CTL (14h) FHRINBE: Timerl
%1k Timerl
TM1STP 14.6 R/W| O 0: Timerl 1IZ4T
1: Timerl 51k
Timerl TR %% . Timerl T4 451 28% it 45 54z A
0000: 1 0011: 8 0110: 64
TMIPSC 14.370 | R/W | 0 0001: 2 0100: 16 0111: 128
0010: 4 0101: 32 1xxx: 256
LVCTL (16h) AHXThAE: LVD/LVR
% HE A I bR &5
LVDF 16.7 R 0 | 0:Vee> Vi
1: Vee < Vo
LVD iR
LVDHYS 16.6 RIW| 0 0 K] 1 fihE
LVRSAV 16.5 R/W | 1 | POR/LVR 7EAF1k/2 WA H 32 A
LVDSAV 16.4 R/W | 1 | LvD7EfEIL/Z T H3h55H]
LVD HiJE (Vo) 4%
LVDS 16.3%0 |R/W | 0 | #Z%” 6 LVD * B 43" — 1) LvD MRS . (2 Bk N
Al HENZ )
ADCDH (17h) FH2<ThRE: ADC
ADCDH 17770 | R | - | ADCHuti¥din: 114
ADCTL (18h) FH2<ThRE: ADC
ADCDL 18.7~4 R - | ADC Fi B EHlE Az 3~0
ADC AL
ADST 18.3 R/W [ 0 | 0:##uds Gt H/W i
1: ADC FF 4R %4
ADC B} B AZ I $E. IMHz (Typ.)
ADCKS 18.2~0 | R/W 0 000: Fsys/256 010: Fsys/64 100: Fsys/16 110: Fsys/4
001: Fsys/128 011: Fsys/32 101:Fsys/8  111:Fsys/2
ADCTL2 (19h) FHIEThEE: ADC
ADC 2% HI JE 1 A Ve it LR B 3%
ADVREFS 19.76 | R/W | 00 | 00:R#E ADVREF1P2 [1]fE, ADC &35 H & A Ve 8L 1.2V Vbg, Vg N
1.20V
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B ik /5| 8460 iR
01: ADC 2% Hi [T N Vg, Vg A 2.48V
10: {7
11: ADC B3 Hi A Vg, Vae A 2.00V(X MR TE 547 B) (AN B T
DAC 1] VREF [{)3i %)
ADC 1.2V 5% Hi R ik #%
ADVREF1P2 195 aw | 00 0: 24 ADVREFS=00 i} » ADC %‘%Eﬁ}fﬁ Vee © Vag N 1.%v .
1: 244 ADVREFS=00 [isf » ADC 5 Hi 1k 1.2V Vi © Ve A 1.2V(IX MR
M IE VA0 H)
ADC i#iE ik
00000: ADCO (PAO)  01000: ADC8 (PB1)
00001: ADC1 (PA1)  01001: ADC9 (PB2)
00010: ADC2 (PA2)  01010: ADC10 (PB4)
ADCHS 19.4~0 | R/W | 1F | 00011: ADC3 (PA3)  01011: ADC11 (PB5)
00100: ADC4 (PA4)  01100: ADC12 (PB6)
00101: ADC5 (PA5)  01110: VBG
00110: ADC6 (PA6)  10111:1/4 VCC
00111: ADC7 (PBO)  others: {&#E
User Data Memory
RAM 20%6F |R/W | - | RAM Banko [X1#(80 =)
RAM 70~7F | R/W | - | RAM A 3L[XIE (16 FY)
OPTION (81h/181h) FHRINBE: STATUS/INTO/INT1/WDT/WKT
NGB H WY . B E B RTE/ K E WREG. FSR. TABR.
HWAUTO 81.7 R/W | 0 | PCLATH. DPL. DPH fll STATUS A~ TO. PD
0: KM 1:ffige
INTO 5| Jii F D7 ads 25 3 %
INTOEDG 81.6 R/W| 0 | 0 FRELZmE
1: BTGk
INTL 5] I i Zae £
INTLEDG 81.5 R/W | 0 | 0: FI¥ILZfmk
1: BTGk
N WDT Ji ik %
WDTPSC 81.372 R/W 3 00:91ms 01:183ms 10:732ms 11:1463ms @5V
N WKT J& #k $5:
WKTPSC 81.1%0 R/W 3 00:11ms 01:23ms 10:46ms 11:91ms @5V
PAMOD10 (85h) AHRINEE: 50 A
PA1IMOD 85.7~4 | R/W PA1 I/0 #a3% il
PAOMOD 85.3~0 | R/W PAO 1/0 5 4% il
PAMOD32 (86h) AHRINEE: IO A
PA3MOD 86.7%4 | R/W PA3 1/0 =z i
PA2MOD 86.30 | R/W PA2 1/0 5=z i
PAMOD54 (87h) AHRINEE: 3§ 0 A
PASMOD 87.7~4 | R/W PAS 1/0 4% il
PA4AMOD 87.3~0 | R/W PA4 1/0 H5 242 il
PAMOD76 (88h) AHRINEE: I/ O A
PA7MOD 88.7~4 |R/W | 0 | PA7 I/O ik
PA6MOD 88.3~0 |R/W | 1 |PA6 I/0 fixiasi
PWMCTL (89h) FHRThRE: PWMO
PWMO ~PWMS5 {1 fig
PWMEN 89.7 R/IW| O 0: % 1 ik
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2K ik /5| 841 R
PWMO fi H 52 5
PWMOOM 89574 |R/W | 0 | oo:fEo 10: 4 2
01: izt 1 11: 45 3
PWMO FF.[X (9 B 2 ) 425 il
0000: A LIX (JEHES)
. 0001: FEIX (AL HE B) BEFE N 1 4> PWM I fE] 4
PWMODZ 1 89.3%0 | RAW 0| 001 o0 FE 1 (4E 2 51y 2 A~ PWIME 3
1111: JEX (AEE &) 58 15 /> PWM B 5 1
PBMOD10 (8Ch) AHRThEE: 3w 0 B
PB1IMOD 8C.7~4 | R/W PB1 1/0 5 x{%
PBOMOD 8C.3*0 | R/W PBO I/0 {5 i
PBMOD32 (8Dh) AHRIhEE: 3w O B
PB2MOD  [8D.3~0 |R/W | 1 |PB21/0 BistizH]
PBMOD54 (8Eh) AHRTHRE: 3w 0 B
PB5MOD 8E.7~4 | R/W PB5 I/0 Fi 3z il
PB4MOD 8E.3~0 | R/W PB4 1/0 {5 il
PBMOD76 (8Fh) AHRINEE: 3 E B
PB6MOD | 8F3~0 [R/W [ 1 |[PB61/0mode control
OPTION2 (91h) AHRINBE: PWMO/INT2/INT1/INTO
PWM I
00: Fsys
PWMCKS 9154 |R/W | 00 | 01:FRC/256
10: FRC (16MHz)
11: FRC*2 (32MHz). 2% PWMCKS=FIRC x 2 1] #5¢/)N TAF & 5 K]
PWMPRDH (92h) HHRTHRE: PWM
PWMPRDH | 92.7~0 |R/W | FF | PWM FHIf 15~8
PWMPRDL (93h) FHRTHRE: PWM
PWMPRDL [ 93.7~0 [R/W | FF | PWM I 7~0
PWMODH (94h) HHRThRE: PWMO
PWMODH | 94.7~0 [R/W | 80 |PWMO fi%h 158
PWMODL (95h) HHRThRE: PWMO
PWMODL [ 95.7~0 |[R/W | 00 |PWMO fi%EhE 7~0
PWM1DH (96h) FRINAE: PWML
PWMIDH  [96.7~0 [R/W | 80 |PWM1 fi%fi 15~8
PWM1DL (97h) FRINAE: PWML
PWMIDL  [97.7~0 |R/W | 00 |PWML &i%fr 7~0
PWM2DH (98h) FHRTHRE: PWM2
PWM2DH | 98.7~0 |R/W | 80 |Pwm2 fi%#fr 1578
PWM2DL (99h) FRIhBE: PWM2
pwm2DL | 99.7~0 |R/W | 00 |Pwm2 fi%Efir t7~0
PWM3DH (9Ah) FHRINBE: PWM3
PWM3DH [ 9A7~0 [R/W | 80 |PwMm3 /74 1578
PWM3DL (9Bh) HHRThEE: PWM3
PWM3DL | 9B.7~0 |R/W | 00 |Pwm3 fi%fr 770
PWMA4DH (9Ch) HHRTHRE: PWM4
PWM4DH | 9c7~0 |R/W | 80 |Pwma /i%fir 15~8
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B ISR P
PWM4DL (9Dh) M=}Th8k: PWM4
PWM4DL | 9D.7~0 |R/W | 00 |Pwm4 g% 7~0
PWMSDH (9Eh) HHRThEE: PWMS
PWMSDH [ 9E7~0 [ R/W | 80 |PWM5 (%0 t15~8
PWMS5DL (9Fh) M=RTh8k: PWMS5
PWMSDL | 9F7~0 |R/W | 00 |PwMs i%:fi 770
User Data Memory
RAM | Ao~BF [ R/W | - | RAM Bank1 [X35(32 7719)
PINMOD (105h) FHRTHEE: 10 3 D
Reserved 105.5 R x | EEFEDCY AR
BT 10 i 11 v FLLAE B
HSINK 105.2 R/W | 1 0: I HEL
1: = FLIRL. PA7 A e E FRIRLAE )
Reserved 105.1 | R/W WIRFELE O
Reserved 105.0 | R/W AR FFLE O
LVRPD (109h) FHKIhBE: LVR/POR
5\ 37h 5@ ¢ LVR 55 POR
5N 38h 5|2 LVR, POR 15485 H
LRPD 109.770 1 W10 1 30n 356 POR, LVR (4R A
5 NHAth )5 B LVR 1 POR
POR 5 ifl] ¢ A bk &
PORPDF 109.1 R 0 0: POR &5 FIRAS
1: POR A& 5 1] ¢ AR AS
LVR 5iffil] ¢ P b
LVRPDF 109.0 R 0 0: LVR &5 AIRF
1: LVR & 5 il S RS
PCH (10Ch) FHR T HE: PCH
MHAT LA PCLAE N HARIITE A0, mfeit Bods mr ik 3%
5 0x1C K% E PCH_S=1, PCH ffHF A1
PCH 10C770) W\ 00 g,ﬁ\wgéﬂg%% PCH_S =0, Pcﬁﬂga PCL{ATH
HEEJ5 0 PCH_S AR -
PCH 10C.2~0| R 0 | B E s g 10~8
BGTRIM (10Eh) FH3XIhBE: Bandgap
BGTRIM | 10E.4~0 | R/W | CFG | VBG 1.2V trim value
IRCF (10Fh) FHRINBE: R RC
IRCF | 10r.6~0 | R/W | CFG | FIRC trim value
BG2TRIM (111h) HHI<IhBE: Bandgap
VBG 2V FCPAE . FH 7 o] DK% 27748 72 3 2 BGTRIM LASRTSFH fulc i
BG2TRIM | 1117701 R | CFG |y oy vBG » i AMiH TE ik p 21
RDCTL (113h) FHI%INBE:Program ROM
FEFF ROM (A5 5 ZE 1R 42
00:F2/% ROM 1HU(E 5 ZERS 16ns
01:F2/% ROM A5 T 1R 12ns
RDCTL 113.1~0 | R/W | 02 | 10:F£/¥ ROM BEHUE Z iR 8ns
1127 ROM HUE 5 1EIR 4ns
NT @A, IETEIR I T A A
FA P DB % S R3] “ans”, DIRE RIS TIEREREE.
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Gy it |3/5| B iR

XAFE IR

User Data Memory

RAM | 120~16F| R/W | - [ %2

DPL (185h) TBL $dE 15417 7~0

DPL | 185.7~0 | R/W | 00 | #H3%Zh88: Table Read

DPH (186h) TBL $udE 547 11~8

DPH | 186.3~0 | R/W | 00 [ #H%3Thk: CRC16

CRCDL (187h) 16 fiL. CRC K& H iz 7~0

CRCDL | 187.7~0 | R/W | FF | #86T8k: CRC16

CRCDH (188h) 16 fir. CRC 5 A HE V7 15~8

CRCDH | 188.7~0 | R/W | FF [ #%3Thk: CRC16

CRCIN (189h) CRC B il N, 5B LITIR CRCiH5E

CRCIN | 18970 w | o | TBL¥UEIRE 1L 70

TABR (18Ch) AHL T BE: Table Read

1. TABR 5 X 01h = #§4 TABRL (12 PROM Ik 7715 4# £ W 1 TABR)
2. TABR 5 A 02h = $54 TABRH (32HL PROM & 15 % #E 31 w Al
TABR)

3. ANEDK 01h B 02h LAARMFIME S N 2547 2% TABR

4. CIEFH, EPB 18P 2 25, S TABR LARELE:
ROM 53R HUAH.

ASM [157: 11545 TABRL / TABRH 4 27 77 4L TABR. #2112
178% TABR [ /778, B2 SFR HWAUTO = 1

C HIBEZ: (E/ TABR. R GETE T BT AR #5FE/F IS i i (/. A~
B[ R R B SR BRI B E I B X2t ] .

TABR 18C.7~0 | R/W 0

- EEEEEEE——S———————————————
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(=R

TR A 16 fiT, PN DERIENE (HTHRERLSRE M5 (T8
TREZIRQMIRIE) o NRAKIRS T, T LA [ 57 BV R 1R

T EAE RS, PRI R, o' R B RRAT . kR R TR E IR S R A
FeAzfias Mt HARTE S TR SR A G RCE AR (AL . R &7 07, WISRAFA W &
fide WR“d" N 17, WIS RBCE TR 6 € bk .

T HEFEMKTRS, « b AR T BHRRAT, ElFE i g, me AR R AT X T
SERPECESE, kAR AL R R AR

RS iR
f A F AR A
b Ar
k 7 R E BT B
d HArkBE 7B, 0. TAFSAAR, 1. WHHFAHR
w TAFRF AR
y Fhri&
C bE VR AV WA = RV A
DC 3k AL bR R B /A AR
PC TP 2
TOS T2 HERR
GIE SR RE AR & (i-Flag)
[l EHFETR
() BEA
: (e
B ZHI
A ZJa
Sy BE 5 1A

- EEEEEEE——S———————————————
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BHERF | BAERD EEREZ T ik
H 1 R e e 2
ADDWX f,d | ff00 0111 dfff ffff 1 C,DC,Z w Al RN
ANDWX f,d | ff00 0101 dfff ffff 1 z W 1A S
CLRX f ff00 0001 1fff ffff 1 z B
CLRW 0000 0001 0100 0000 1 y HEwW
COMX f,d [ffOO 1001 dfff ffff 1 Z "FEY
DECX f,d | ffO0 0011 dfff ffff 1 V4 “EUR 1
DECXSZ f,d |ff00 1011 dfff ffff| 1or2 - "R 1, Gy E Nk
INCX f,d | ff00 1010 dfff ffff 1 V4 "1
INCXSZ f,d [ff00 1111 dfff ffff| 1or2 - "FOIn 1, a0y F kit
IORWX f,d | ff00 0100 dfff ffff 1 V4 W Al “f” FHER
MOVX fd | ffoO 1000 dfff ffff 1 Z % "
MOVXW f ff00 1000 Offf ffff 1 y e w
MOVWX f ff00 0000 1fff ffff 1 - B w R e
RLX f,d | ffO0 1101 dfff ffff 1 C “fHy RIS
RRX f,d | ffO0 1100 dfff ffff 1 C “f iy AL RS
SUBWX f,d [ffOO 0010 dfff ffff 1 C,DC, Z PR W
SWAPX f,d | ff0o0 1110 dfff ffff 1 - R e T
TSTX f ff00 1000 1fff ffff 1 Z R N0
XORWX f,d | ff00 0110 dfff ffff 1 z W A A SR
T [ AL ) U R A AR TR 2 T AL RIS R A e fE 2

BCX f,b | ff1l 00bb bfff ffff 1 - RN R A=
BSX f,b | ff1l O0lbb bfff ffff 1 - RO A=A
BTXSC f,b | ff1l 10bb bfff ffff| 1or2 - "f 1" 1 0 Bk
BTXSS f,b | ff11 11bb bfff ffff| 1or2 - "f e AN 1 Bk

LRI FAFE R4 SLEPHOMFE R TR 4
ADDLW k 0001 1100 kkkk kkkk 1 C,DC Z ST RPHL "k AW AR N
ANDLW k 0001 1011 kkkk kkkk 1 Z SLRPHL "kt F WA S
LCALL k kk10 Okkk kkkk kkkk 2 - TR K"
CLRWDT 0001 1110 0000 0100 1 TO, PD THERE 1M i 4
LGOTO kk10 1kkk kkkk kkkk 2 - B 2y 3K
IORLW 0001 1010 kkkk kkkk 1 Z AL RPEK" A1 W AHER
MOVLW 0001 1001 kkkk kkkk 1 - BarBiE "k B E W
NOP 0000 0000 0000 0000 1 - THEAEE S
RET 0000 0000 0100 0000 2 - TR I ]
RETI 0000 0000 0110 0000 2 - YNGRl SR
RETLW k 0001 1000 kkkk kkkk 2 - L RIEGR [, IR [EHELE W
SLEEP 0001 1110 0000 0011 1 TO, PD HENBEARAR S, bR 15 1
SUBLW k 0001 1111 kkkk kkkk 1 C,DC Z A 'S Y]
TABRH 0000 0000 0101 1000 2 - 4k ROM 1= 4k 21 Wil TABR
TABRL 0000 0000 0101 0000 2 - 4 ROM IKEHE 2] W 1 TABR
XORLW k 0001 1101 kkkk kkkk 1 Z SRR A WOAR SR B
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ADDLW W Al SZEIH k" A A0
R ADDLW k
BRAEEL k : 00h ~ FFh
X (ST (W) < (W) +k
S PR AL ¢, DG, 2
EERY 0001 1100 kkkk kkkk
i B W FIE RS A AT 8 A7 BN Kk AN, RS RIAW SR,
J& HA 1
6151 ADDLW 0x15 B : W =0x10
A : W =0x25
ADDWX W 1 £ A5
Wk ADDWX f [,d]
BRAEEL f:000h~ 1FFh,d: 0, 1
X (S (HFR) < (W) + (f)
S RS AL C,DC,Z
RS ff00 0111 dfff ffff
iR BWHLE RN BB F . WiRdN0, WS R BAEWT T,
W d AL, SRR A AR .
J&HA 1
ya ADDWX FSR, 0 B : W =0x17, FSR =0xC2
A : W =0xD9, FSR =0xC2
ANDLW w Al 2RI "k BER S
Bk ANDLW k
BREEL k : 00h ~ FFh
B (W) < (W) AND k
AR VNN VA Z
RS 0001 1011 kkkk kkkk
i W SR N RS 8 AL BRI 'k M. 45 BE W S as .
J& BA 1
151 ANDLW Ox5F B : W =OxA3
A: W =0x03
ANDWX Wl " B S
Wk ANDWX f [,d]
PRAEEL f:000h ~ 1FFh,d: 0, 1
S (SN (HFK) < (W) AND (f)
S RPIR AL Z
RS ff00 0101 dfff ffff
ik W TSN AERZTAES F S, Wik 'd o, MERBTE W w74
SR B S P2 O A 2
J&BA 1
X (7] ANDWX FSR, 1 B : W =0x17, FSR =0xC2

DS-TM56M152A-MTP-16_S
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BCX "' B b LB E

R BCX f[,b]

BRAEEL f:000h~ 1FFh,b:0~7

e (SN (fb) <0

S PR AL -

BRAERS ff11 00bb bfff ffff

Py AT TP D LA R

J& HA 1

6151 BCX FLAG_REG, 7 B : FLAG_REG =0xC7

A : FLAG_REG =0x47

BSX "f* 1K) "b" AL E AL

1Bk BSX f[,b]

BRAEEL f:000h~ 1FFh,b:0~7

S (S (fb) <1

S RS AL -

RS ff11 01bb bfff ffff

iR ZAATas I D AL E A

J&HA 1

ek BSX FLAG_REG, 7 B : FLAG_REG =0x0A

A : FLAG_REG =0x8A

BTXSC K e 5 bt AL, DA o NIk

Bk BTXSC f[,b]

BREEL f:000h~ 1FFh,b:0~7

ZEJ7 R (fb) =0 MPkL ~—%484

S PR S AL -

RS ff11 10bb bfff ffff

e WA PR b AL, WHUT I —%FE4 . WiRE S P
b A 0, W F—FKIBLBGHAT, MREPAT—2 NOP, fHHECH 2 FHTE
A

JE HH lor2

Ja LABEL1: BTXSC FLAG, 1 B : PC =LABEL1
TRUE: GOTO SUB1 A 5 FLAG.1 =0, PC =FALSE
FALSE: ... W% FLAG.1 =1, PC =TRUE

BTXSS I e B bt AL, A1 Bk

Wk BTXSS f[,b]

PRAEEL f:000h~ 1FFh,b:0~7

S (S mE (fb) =1 Bk F—%3E4

AR TS A -

B ff11 11bb bfff ffff

i WIRZAZAE ' PHIAL ' N0, MHAT F—2%484. WRTAE ' P rfr
'bA 1, WTF 248G HAT, MRAMIT —% NOP 1854, fiHACH 2 A
R4

JE lor2

il LABEL1: BTXSS FLAG, 1 B: PC =LABEL1

DS-TM56M152A-MTP-16_S

TRUE:  GOTO SUB1 A : 1 FLAG.1 =0, PC =TRUE
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FALSE: N3 FLAG.1 =1, PC =FALSE

CLRX ERE

1Bk CLRX f

BRAEEL f:000h ~ 1FFh

BE R (f) < 00h,Z < 1

S PR A7 Z

BRAERS ff00 0001 1fff ffff

i TERREAER T INE, Wz AE 1.

J& HA 1

6151 CLRX FLAG_REG B : FLAG_REG =0x5A
A : FLAG_REG =0x00, Z =1

CLRW HBwW

1Bk CLRW

BRAEEL -

B1E7 (W) < 00h,Z <1

S PR ZS AL Z

e 0000 0001 0100 0000

iR bR W B A, Rz i E 1

J&HA 1

Bk (7] CLRW
A: W =0x00, Z =1

CLRWDT TBERE T 1T 2 i) 28

Bk CLRWDT

BREEL -

B WDT Timer < 00h

SO (PR AL TO, PD

RS 0001 1110 0000 0100

i CLRWDT $84 G B A | 140 2 I 2%

J& BA 1

151 CLRWDT B: WDT il ##s =2
A : WDT 11 %% =0x00

CoMX e BYUR

TEk coMX f[,d]

BRESL f:000h~ 1FFh,d: 0, 1

e fEi (FH) = (7

S RPIRAS AL Z

RS ff00 1001 dfff ffff

ik AR P N BRI . W d' o, SRBAEW P, IR d N1, 45

RIBRI ZF A7 4% '
JEBA 1
SRl COMX REG1, 0 B : REG1 =0x13

DS-TM56M152A-MTP-16_S
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DECX " IR
Tk DECX f[,d]
BREEL f:000h~ 1FFh,d: 0, 1
S (S (BFR) < (f)-1
S PR ZS AL Z
RS ff00 0011 dfff ffff
iR AR PN IE . W d N0, MR W A, Wik d A
1, SRE AR
& BA 1
SRl DECX CNT, 1 B : CNT =0x01, Z =0
A : CNT =0x00, Z =1
DECXSZ £, SR8 o NiBkE
1B DECXSZ f[,d]
BREEL f:000h~ 1FFh,d: 0, 1
e (HFR) < (-1, R R v o, Mgkt F—2%484
S PR ZS AL -
RS ff00 1011 dfff ffff
iR AR P AN EHR. W 'd N0, R W FEE. W d N1,
R E A AR e WEREG RN 1, WPAT F—%KFEL. WmRERvo, W
BOAHAT NOP, LR 2 AR 4.
J&HA 182
ek LABEL1: DECXSZ CNT, 1 B: PC =LABEL1
LGOTO LOOP A:CNT=CNT-1
CONTINUE: 5 CNT =0, “LGOTO LOOP” &4 & il
NOP
I CNT #0, “LGOTO LOOP” & #5177
INCX " Y
Bk INCX f[,d]
BRESL f:000h ~ 1FFh
B (BFR) < (f+1
AR VNN A Z
RS ff00 1010 dfff ffff
e AR P I EEIE ., W d N0, SR\ W AR, Wk d N1,
o B el A A7 AR o
JEHA 1
Bkt INCX CNT, 1 B : CNT =OxFF, Z =0
A : CNT =0x00, Z =1
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INCXSZ “o I8, WA o MBkT
1Bk INCXSZ f[,d]
BRAEEL f:000h ~ 1FFh,d: 0, 1
ZEH (HFR) < (f) + 1, WREFRE N o, Nk %S
AR TN VA -
EERY ff00 1111 dfff ffff
g TP NS, R d o, RN W HFFRE. R d N1, &

R EIFF A e WEREEARON 1, WPAT T k354 WERER v 0, Wk
NPAT NOP, [N 2 IR 4 -

JE lor2
Jafl LABEL1: INCXSZ CNT, 1 B : PC =LABEL1
LGOTO LOOP A:CNT=CNT +1
CONTINUE: U1 CNT =0, “LGOTO LOOP” & B4y
NOP
IR CNT #0, “LGOTO LOOP” 4177
IORLW W FISL RIS “ k7 B
Bk IORLW k
BREEL k : 00h ~ FFh
e (W) < (W) OR k
S (R A1 Z
RS 0001 1010 kkkk kkkk
A W A7 e I N A S 8 MBIk AT S . 45 BE W A 7.
J 1
ya sl IORLW 0x35 B : W =0x9A
A : W =0xBF, Z =0
IORWX W RISZEI S « 7 BB
TEk IORWF f[,d]
BRAEEL f:000h ~ 1FFh,d: 0, 1
Y (ST (H#%) < (W) OR (f)
S RPIR AL Z
AR ff00 0100 dfff ffff
i W A 7o 527 e8 ' T Eia . Wi 'd' N0, SR W FFRE. W
Rd' N1, SRR AR
J& BA 1
SRl IORWX RESULT, 0 B : RESULT =0x13, W =0x91

A : RESULT =0x13, W =0x93, Z =0

- EEEEEEE——S———————————————
DS-TM56M152A-MTP-16_S 77 Rev 1.10, 2025/09



TM56M152A-MTP-16

LCALL R TERF “k”
R LCALL k
BRAEEL k : 0000h ~ 1FFFh
e (SN Operation: TOS < (PC) + 1, PC.12~0 < k
S PR A7 -
BRAERS kk10 Okkk kkkk kkkk
Py LCALL FHIFE. HoG, RFEHLhE (PC+1) #EHEIERMERR . 13 A7 EH BRI
# 3 PC fir <12:0>. LCALL A& — WA HTE 4
J& HA 2
Jfl LABEL1: LCALL SUB1 B : PC =LABEL1
A: PC=SUB1, TOS =LABEL1 + 1
LGOTO Tk
1Bk LGOTO k
BRAEEL k : 0000h ~ 1FFFh
B1E7 PC.12~0 < k
S PR ZS AL -
e kk10 1kkk kkkk kkkk
ik LGOTO & — NI MEM 4y 3. 13 AL BIE i3 PC f7 <12:0>. LGOTO #&
— TR
J&HA 2
ek LABEL1: LGOTO SUB1 B : PC =LABEL1
A: PC=SUB1
MOVX % e
Bk MOVX f[,d]
BRESL f:000h ~ 1FFh
B (HA5) < (f)
AR VNN VA Z
AR ff00 1000 dfff ffff
i A T RS d PRS2 HER. W1 d=0, W HARA W 748
W d=1, WIHARE TR f AL . d=1 MO 28R A H
IPIRA bR & 7 2 F 5
J& A 1
Ja MOVX FSR,0 B : FSR =0xC2, W =?
A : FSR =0xC2, W =0xC2
MOVXW B BEW
Wk MOVXW f
BREEL f:000h ~ 1FFh
B1E (W) < (f)
M RPIR A AL Z
RS ff00 1000 Offf ffff
ik A T INNBERE W T4
JE A 1
X (7] MOVXW FSR B : FSR =0xC2, W =?

DS-TM56M152A-MTP-16_S

A : FSR =0xC2, W =0xC2
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MOVLW BB ZE W

R MOVLW k

BRAEEL k : 00h ~ FFh

e (SN (W) <k

S PR A7 -

EERY 0001 1001 kkkk kkkk

i J\AEST BN K W n# s w FfEss b . ERAE RN 0.

J& HA 1

il MOVLW Ox5A B:W =?
A : W =0x5A

MOVWX “BwBE e

1Bk MOVWX f

BRAEEL f:000h ~ 1FFh

S (S (f) < (W)

S PR A7 -

RS ff00 0000 1fff ffff

iR FEEE I W B AR B AT e

J&HA 1

i MOVWX REG1 B : REG1 =OxFF, W =0x4F
A : REG1 =Ox4F, W =0x4F

NOP ZEEAE

Bk NOP

BREEL -

B AR

S PR S AL -

RS 0000 0000 0000 0000

e TR

J& A 1

bR (] NOP

RET MFFEFR[E

Bk RET

BRESL -

B PC < TOS

AR VNN VA -

RS 0000 0000 0100 0000

e MFFEFIR Al HERBE I HHERRI TS (TOS) #3E NFE 7 4ds -

AP E R4
JE A 2
gl RET A : PC =TOS

- EEEEEEE——S———————————————
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RETI M TR [
R RETI
BRAEEL -
BE R PC < TOS, GIE < 1
S PR A7 -
EERY 0000 0000 0110 0000
i MR [E] . s HERR, FHERHERRTIZ (TOS) In#k®| pc . i {life.
AR R4
J& HA 2
Jfl RETI A:PC=TOS, GIE =1
RETLW W 37 BE0ER F
1Bk RETLW k
BREEL k : 00h ~ FFh
e PC < TOS, (W) < k
S PR S AL -
RS 0001 1000 kkkk kkkk
iR W ZFAERINE T \MSERIEL K. REFTHEES NHER I TIZE GRIEIHBRE) 0
o XA RS-
J 2
151 LCALL TABLE B : W =0x07
: AW =k8 [¥{H
TABLE: ADDWX PCL, 1
RETLW k1
RETLW k2
RETLW kn
RLX " R A AR
T2 RLX f[,d]
BRESL f:000h~ 1FFh,d: 0, 1
VRN ’— C |— Register f 4—‘
S RPIR AL C
AR ff00 1101 dfff ffff
i Ay P AR E LA AR B R A — 0. Wik d N0, SR W FF
Fas. W d N1, ZRMRIFAFLE .
J& A 1
St 45 RLX REG1,0 B:REG1=11100110, C =0

A:REG1=11100110
W  =11001100,C=1
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RRX " RN RA R
R RRX f[,d]
BRAEEL f:000h ~ 1FFh,d: 0, 1
SURES ’—> C —» Register f —‘
S PR S AL c
RS ff00 1100 dfff ffff
iR AR P N B AR B AR . W d N0, SR W %
5. R d N1, SRS
& BA 1
il RRX REG1,0 B:REG1=1110 0110, C =0
A:REG1=1110 0110
W  =01110011, C =0
SLEEP NI, BHRRG IR
1Bk SLEEP
BRAEEL -
B1E7 -
S RS AL TO, PD
PR 001 1110 0000 0011
i HENBEIRAE S, bR 15 1
J& HA 1
gl SLEEP
SUBLW SCENBOR W
TEk SUBLW k
BRESL k : 00h ~ FFh
B (W) <k - (W)
RO (PR AL C,DC,Z
RS 0001 1111 kkkk kkkk
e SERIE KU EW A QIAML VR o SEHHE W AR
J& A 1
Bkt SUBLW 0x15 B : W =0x25

A : W =0xFO
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SUBWX "fOREE W
R SUBWX f[,d]
BRAEEL f:000h ~ 1FFh,d: 0, 1
Z1E A (HA5) < (f) - (W)
S PR AL ¢, DG, 2
BRAERS ff00 0010 dfff ffff
i MPFFE P W AR (2 MY TR o Wik d Ao, Mg R
W FFfAas . W d' A1, SERIMEI TR .
J& HA 1
Jfl SUBWX REG1, 1 B : REG1 =0x03, W =0x02, C =?, Z =?
A : REG1 =0x01, W =0x02, C =1, Z =0
SUBWX REG1, 1 B : REG1 =0x02, W =0x02, C =?, Z =?
A : REG1 =0x00, W =0x02, C =1, Z =1
SUBWX REG1, 1 B : REG1 =0x01, W =0x02, C =?, Z =?
A : REG1 =OxFF, W =0x02, C =0, Z =0
SWAPX "f T
Bk SWAPX f[,d]
BREEL f:000h~ 1FFh,d: 0, 1
e (H¥5,7~4) < (£.3~0), (H#5.3~0) < (£.7~4)
AR VA -
RS ff00 1110 dfff ffff
A PR P AR B, Wi d N0, SN W AR W d
N1, RN ETA A
J&HA 1
Y45 SWAPX REG1, 0 B : REG1 =OxA5
A : REG1 =0xA5, W =0x5A
TABRH # DPTR BEWIREIZS W
Wk TABRH
BRAEEL -
BfEJ7 0 (W) < ROM[DPTR] &5 P9 %%, (TABR) < ROM[DPTR] /& 575 4 2%, H: ' DPTR =
{DPH [max:8], DPL[7:0]}
S RPIRAS AL -
PRAERY 0000 0000 0101 1000
Elipry WHITABR 27723 1# ROM[DPTR] 710 XA A 4.
JEHA 2
151 MOVLW  (TAB1&OxFF)

DS-TM56M152A-MTP-16_S

MOVWX  DPL ;DPL N ZAE 2%

MOVLW  (TBA1>>8)&OxFF

MOVWX  DPH ;DPH NZ17 2%

TABRL ;W =0x89, TABR=0x89

TABRH ;W =0x37, TABR=0x37
ORG 0234H

TAB1:

DT 0x3789, 0x2277 :16 fi7. ROM ¥4
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TABRL % DPTR R iR EI % W
R TABRL
BRAEEL -
e (SN (W) < ROM[DPTR] {5 4 4%, (TABR) < ROM[DPTR] %515 4 4%, 2 DPTR
= {DPH[max:8], DPL[7:0]}
S PR ZS AL -
RS 0000 0000 0101 0000
ik WHITABR ZF 7 #% 1% ROM[DPTR] MK 75 XA FHKES .
& BA 2
Jufl MOVLW  (TAB1&OXxFF)
MOVWX  DPL ;DPL NE 755
MOVLW  (TBA1>>8)&OxFF
MOVWX  DPH :DPH N2 {75
TABRL ;W =0x89, TABR=0x89
TABRH ;W =0x37, TABR=0x37
ORG 0234H
TAB1:
DT 0x3789, 0x2277 ;16 fii ROM H
TSTX B R ERNO
1Bk TSTX f
BRAEEL f:000h ~ 1FFh
S (S W (F) Mo, MWEzIRE
S PIR A7 A
B ff00 1000 1fff ffff
Elipry WRZFAALE P INEN 0, MIEREEEN 1.
J& BA 1
Ja TSTX REG1 B:REG1=0,Z=?
A:REG1=0,Z=1
XORLW W FISE BB R B
TEVk XORLW k
BRESL k : 00h ~ FFh
B (W) < (W) XOR k
AR VNN VA Z
RS 0001 1101 kkkk kkkk
ik W ZFAE2E NS 8 AL RIE 'k AT e 45 RE W AT
J& A 1
Ya XORLW OxAF B : W =0xB5
AW =0x1A

DS-TM56M152A-MTP-16_S
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XORWX W Al " RER
R XORWX f[,d]
BRAEEL f:000h ~ 1FFh,d: 0, 1
BE R (HFx) € (W) XOR (f)
APy 7N A Z
EERY ff00 0110 dfff ffff
ik W FER S8 P A AR W8 d' Y0, EEEBHE W g .
R d N1, R AR .
JE A 1
Jutl XORWX REG1, 1 B : REG1 =OXAF, W =0xB5

A : REG1 =0x1A, W =0xB5
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AT
FIEH SHIGHFWAERNI L

1 RN e E
(Ta=25°C)
S5 P AL
FHLY L Ves-0.3 to Vs +5.5
LPANGENES Ves-0.3 to Ve +0.3 v
Linfasgisyan Ves-0.3 to Vec +0.3
BN 1 BRI vy F A i S LR -25
BT 5| A v H 6 i R -80 A
FEAN 51 A A H A7 i 1 LG +30
BT 5 AN A A A i R +150
I R TAEHE 5.5 Vv
TAERE -40 to +105 oc
AR -65 to +150
2 HihEE
(TA=25°C,vCC=5.0V, BRIAESIAHIE)
e iR Y s B | #E | BK | #A4
Fsys = 16 MHz (FIRC)(RDCTL=4ns) 53 ~ s s v
TR v (PWMCKS=FIRC*1)(-40°C ~ 105°C) :
) “« Fsys = 8 MHz (FIRC/2) (RDCTL=4ns) 155 _ 5s v
(PWMCKS=FIRC*1)(-40°C ~ 105°C) ‘
i\ E LR Vi REE PN Ve = 3.075.0V 0.6V - Ve v
i KA Vi, FIRSEPN Ve = 3.075.0V Vss - loa2vee| v
Ve = 5.0V,
nyly 6 12.7 -
1/O ¥l Vou= 4.5V
i low i 51 V=30V, . - i mA
VOH =2.7V ’ ’
BT PA7 Z AN Vee = >0V, 32 63 -
1751 g Jan 2 mA
1/O ¥ [ (HSINK=1) vCC - 0.3v' 15 29 -
| oL— VY-
W HLIAL o Vee =5.0V, ~
R Rl VoL= 0.5V 18 ] 3% -
(HSINK=0) Ve = 3.0V, g 16 ~
VOL= 0.3V
SN
giﬁéljggﬂﬁjj%l; s HIREE PN Vin = Ve - - 1 HA
A\ A
i(ﬁél)gfﬁjﬁél)b e RSE 1PN Vin =0V - - -1 HA
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S5 R %A B/ | HAE | BK | B
oA st Ve = 5.0V - 33 -
FIRC 16 MHz Ve = 3.0V - 1.9 -
‘mﬁ*ﬁﬁ Vcc =5.0v - 2.3 -
FIRC 8 MHz Ve = 3.0V - 1.3 -
oA st Ve = 5.0V - 1.6 -
FIRC 4 MHz Ve = 3.0V - 1.0 -
‘mﬁ*ﬁﬁ Vcc =5.0v - 1.1 -
FIRC 2 MHz Ve = 3.0V - 0.69 -
g g AE Vee =5.0V - 0.058 -
SIRC & 1 mA
FIRC f2 1 Ve = 3.0V - 0.032 -
TAEHR T A
i 1 45 A Ve = 5.0V - | o028 | -
(ZFH) lec SIRC % 1
(ATD $T7F) 2
FIRC 17’{? Ve = 3.0V - 0.017 -
POR/LVR % [#]
A
SIRC Izéé 1 VCC =5.0v - 0.62 -
FIRC {511
POR/LVR X 4] Ve = 3.0V - 0.45 _
ATD 5]
= R Ve = 5.0V - 8.1 -
SIRC F& 1 LA
POR/LVR % ] Vee =3.0V B 2.6 B
{7 1B Vee = 5.0V _ _ 1
v HA
POR/LVR %] Ve = 3.0V - - 1
N V=0V V= 5.0V - 37.5 -
K
Lok Rue Ports A, B Vee= 3.0V - 38.7 - «
POR EE[E Veor T, =25°C 1.48 1.63 1.78 v
3 4N
UEZHE AR T T IR I FF P
¥ %A% BN | BB | BK | B
T, =-40°C ~ 105°C Vee=3.0~5.0V -5% 16 +2%
T, = -40°C ~ 105°C Vee=4.0V -3% 16 +1.5%
FIRC Ji% (%) A < > "1 MHz
T,=0°C~70°C Vee=4.0V 2% 16 +1.5%
Tp=25°C Vee=3.0~50V | -1.2% 16 +1.2%
SIRC Sz Ta=25°C Vec=5.0V 92.8 KHz
(*) FIRC Sl n] R LA 1/2/4/8.
4 B AL [a) et
(TA =25°C)
B8 %AF BN | A | BK | B
{57 By N Bk 58 Ei » Vec=5.0V 210 % - 11 - us
WDT H [ Vec=5.0V, WDTPSC = 11b - 1463 - ms
WKT ] Vee = 5.0V, WKTPSC = 11b - 91 - ms
CPU JE BN ] Vee=5.0V - 21 - ms
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5 LVR H B&ARE
(TA =25°C)
¥ inea %4 LVRS | ®/b | BB | &K | B
0001 - 1.73 -
0010 - 1.85 -
0011 - 1.98 -
0100 - 2.11 -
0101 - 2.23 -
0110 - 2.36 -
0111 - 2.49 -
LVR Z% [k LVRy, T, =25°C 1000 - 2.61 - Vv
1001 - 2.74 -
1010 - 2.87 -
1011 - 2.99 -
1100 - 3.12 -
1101 - 3.25 -
1110 - 3.37 -
1111 - 3.50 -
LVR 3B ¥ # [T Vivs v Tp=25°C - 0 - mV
AR F, A4S 0 B 1] Tivk Ta=25°C 100 - - us
6 LVD HLER4F M
(TA =25°C)
SH 5 %4 wos | B/ | mE | Bk | #ar
0000 P
0001 - 1.73 -
0010 - 1.85 -
0011 - 1.98 -
0100 - 2.11 -
0101 - 2.23 -
0110 - 2.36 -
0111 - 2.49 _
LVD ZE HiJk LVDy, Ta=25°C 1000 — el — Y
1001 - 2.74 -
1010 - 2.87 -
1011 - 2.99 -
1100 - 3.12 -
1101 - 3.25 -
1110 - 3.37 -
1111 - 3.50 -
. LVDHYS =0 - 0 -
LVD iR IR Virs_wvo LVDHYS = 1 - 100 - mv
TEE EEE@(D]U Eﬂ' IETJ T Ta=25°C 100 - - Uus
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Y

7 ADC 545
(TA=25°C, VCC=3.0Vto 5.5V, VSS=0V)
S %1t B | BB | BK | BN
RS - +3 -
Aoy AR MR 2= Ve = 5.0V, Vs = 0V, Fapc = 1 MHz - +3.2 - LSB
ARk tEiR 22 - +1 +4
&= WX FH$T (Rs<10K ohm) - - 2
T R N R &5 IRBhIHFHPT (Rs<20K ohm) - - 1 MHa
(Fanc) &5 WK Bh YR FH BT (Rs<50K ohm) - - 0.5
%5377 & VBG (ADCHS=01110b) - - 2
N Fapc =1 MHz
Sl (Include sample and hold time) - 42 - Hs
. Vce=5V, ADVREFS=00b, ADVREF1P2=0 - 0.45 -
Hedniit Vcc=4V, ADVREFS=01b - 0.6 - mA
WS 25°C, Ve = 3.0V~5.0V 5% | 120 | +15% | v
(1.2V Vee)
ADC 5 H K (Ver) 25°C~105°C, V¢ = 3.0V~5.0V 2% 1.20 +2% v
(ADVREFS=00b, ADVREF1P2=1b)
(T FLJET4R) -20°C~105°C, V¢ = 3.0V~5.0V 2.5% | 1.20 | +2.5% Y
W E S %
(2.48V Vo) 25°C, Ve = 3.0V~5.2V 2% 248 | +2% Y
ADC 5 HiJE (Vggr)
(ADVREFS=01b) -20°C~105°C, Ve = 3.0V~5.2V 25% | 248 | +25% | v
(CHJEFHE)
RS %
(2V Vo) 25°C, Ve = 3.0V~5.2V 2% 2 +2% Y
ADC 75 HiJE (Vggr)
(ADVREFS=11b) -20°C~105°C, Ve = 3.0V~5.2V 2.5% 2 | +25%| v
(CHJETE)
Veo/d SR 25°C, V¢ = 3.0V~5.5V -1% | 0.25V | +1% Y%
LDNEERES - Vss - Veer v
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FIRC Freq vs. VCC

17.0

16.0
——-40C
,':15.0 ==-20C
% = 0C
= 140 =>=25C
o
) == 50"C
L 130 —70°C
e 85°C
12.0
e 105°C
110 125°C
1.5V 2.0V 25V 30V 35V 40V 45V 50V 55V
VCC(V)
FIRC Freq vs. Temperature
17.0
16.0 — — ——=
W ——1.5V
— 15.0 2.0V
N
g 2.5V
o
et —#=3.5V
L 130
4.0V
4.5V
12.0
e 5.0V
11.0 5.5V
-40°C  -20C 0C 25C 50°C 70°C 85°C 105C 125
Temperature(C)
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SIRC Freq vs. VCC
100.0
95.0
90.0
85.0 ——-40C
’:IN; 80.0 —==-20C
3;: 75.0 +°(i
& 700 —=25C
w =#=50C
65.0
=0—70C
60.0 .
et 85°C
55.0 .
——105C
50.0
15V 20V 25V 30V 35V 40V 45V 50V
VCC(V)
SIRC Freq vs. Temperature
100.0
95.0

85.0 M : .
== 2.5V
80.0 e e—
75.0 —_— 3 0V
70.0 =ie=3.5V
65.0 ==4.0V
60.0 e [ 5V
55.0 w5 0V

50.0 5.5V
-40C -20C 0C 25C 50°C 70°C 85C 105°C

Temperature(C)

Freq (KHz)
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Min Operating Voltage(PWMCKS=Fsys)

2.7
He—t : : : : : |
2.3 —fi— FIRC16MHz,
—_ RDCTL=4ns
b
o 19 =>4=FIRC8MHz,
o RDCTL=4ns
> Ay
1.5 M e R === POR
11 == LVR=2.36V
-40°C -20°C 0°C 25°C 50C 70°C 85C 105C
[e)
Temperature( C)

EE: P LA ROCTL F SV #3)“ans”, DR BREITIEBRERERE.

Bandgap Voltage vs. VCC
1.23
1.22
=—-40C
= 1.21 ==-20C
I =0T
= 1.20 5
=1 =257
o
v =#=50C
L 1.19 .
—0—70C
118 8¢
e 105°C
117 125C
15V 2.0V 25V 3.0V 35V 40V 45V 50V 5.5V
VCC(V)
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BIREL

HER, RN ARGERMNMSE. dTERLW TN, B W LUK R E A 7 LS R
BRSSO A

N

NSNS
Ordering number Package

TM56M152A-MTP-16 SOP 16-pin (150 mil)
TM56M152A-MTP-15 SOP 14-pin (150 mil)
TM56M152A-MTP-53 MSOP 10-pin (118 mil)
TM56M152A-MTP-14 SOP 8-pin (150 mil)
TM56M152A-MTP-96 QFN 16-pin (3*3*0.75 - 0.5mm)
TM56M152A-MTP-G3 DFN 10-pin (2*2*0.75 - 0.4mm)
TM56M152A-MTP-F7 SOT23 8-pin
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SOP-16 (150 mil) 3% R~}

HFARARARE )

\DETAIL A

L]
|

N
hx45°
10 j
TLJJ\

~THHHBHE

[ T \
1 1 < el
=T t i _!_ _!_ s 7 | GAUGE PLANE .
SEATING PLANE e B =1 70
DETAIL A
DIMENSION IN MM DIMENSION IN INCH
SYMBOL
MIN NOM MAX MIN NOM MAX

A 1.35 1.55 1.75 0.0532 0.0610 0.0688

Al 0.10 0.18 0.25 0.0040 0.0069 0.0098

B 0.33 0.42 0.51 0.0130 0.0165 0.0200

C 0.19 0.22 0.25 0.0075 0.0087 0.0098

D 9.80 9.90 10.00 0.3859 0.3898 0.3937

E 5.80 6.00 6.20 0.2284 0.2362 0.2440

El 3.80 3.90 4.00 0.1497 0.1536 0.1574

e 1.27 BSC 0.050 BSC

h 0.25 0.38 0.50 0.0099 0.0148 0.0196

L 0.40 0.84 1.27 0.0160 0.0330 0.0500

0 0° 4° 8" 0’ 4" 8"

JEDEC MS-012 (AC)

A #* NOTES : DIMENSION * D “ DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS OR GATE BURRS.
MOLD FLASH. PROTRUSIONS AND GATE BURRS SHALL
NOT EXCEED 0.15 MM (0.006 INCH ) PER SIDE.
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SOP-14 (150 mil) 3% R~}

alls

R

El

ali:

[

[=[0.10MM]C] Q

SEATING PLANE

I=

h=45°
s L
TJ\

0.25 MM

GAUGE PLANE

\DETAIL A

| E—

DETAIL A

DIMENSION IN MM DIMENSION IN INCH
SYMBOL
MIN NOM MAX MIN NOM MAX
A 1.35 1.55 1.75 0.0532 0.0610 0.0688
Al 0.10 0.18 0.25 0.0040 0.0069 0.0098
B 0.33 0.42 0.51 0.0130 0.0165 0.0200
C 0.19 0.22 0.25 0.0075 0.0087 0.0098
D 8.55 8.65 8.75 0.3367 0.3410 0.3444
E 5.80 6.00 6.20 0.2284 0.2362 0.2440
El 3.80 3.90 4.00 0.1497 0.1536 0.1574
e 1.27 BSC 0.050 BSC
h 0.25 0.38 0.50 0.0099 0.0148 0.0196
L 0.40 0.84 1.27 0.0160 0.0330 0.0500
0 0° 4° 8° 0° 4° 8"
JEDEC MS-012 (AB)

A * NOTES : DIMENSION "D “ DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS OR GATE BURRS.
MOLD FLASH. PROTRUSIONS AND GATE BURRS SHALL
NOT EXCEED 0.15 MM ( 0.006 INCH ) PER SIDE.

I ————
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MSOP-10 (118 mil) 33 R ~f

\ DETAIL A

|I/‘|’--.
s

[=]010MMIC] 2
SEATING PLANE Lt E.I ;:T —%e
= a DETAIL A 2 L
ﬁ
DIMENSION IN MM DIMENSION IN INCH
SYMBOL
MIN NOM MAX MIN NOM MAX
A 0.81 0.96 1.10 0.032 0.038 0.043
Al 0.05 0.10 0.15 0.002 0.004 0.006
A2 0.75 0.85 0.95 0.030 0.034 0.037
B 0.17 0.22 0.27 0.007 0.009 0.011
C 0.13 0.18 0.23 0.005 0.007 0.009
D 2.90 3.00 3.10 0.114 0.118 0.122
E 475 4.90 5.05 0.187 0.193 0.199
El 2.90 3.00 3.10 0.114 0.118 0.122
e 0.50 BSC 0.020 BSC
L 0.40 0.55 0.70 0.016 0.022 0.028
0 0° 3° 6° 0° 3° 6°
JEDEC

& *NOTES : DIMENSION "D ” DOES NOT INCLUDE MOLD PROTRUSIONS OR GATE BURRS.
MOLD PROTRUSIONS AND GATE BURRS SHALL NOT EXCEED 0.12 MM ( 0.005 INCH ) PER SIDE.
DIMENSION " E1 ” DOES NOT INCLUDE MOLD PROTRUSIONS
MOLD PROTRUSIONS SHALL NOT EXCEED 0.25 MM ( 0.010 INCH ) PER SIDE.

——————————————————————————————————————————————————————————————————
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SOP-8 (150 mil) #}3kE R ~f
/H H H _\ \T—%/’}
\DETAIL A
D
/ . ) 1';__-4
PIN]/H H H ] § c| i

0.25 MM

| |
| |
| _!_ i j # GAUGE PLANE "} | | .,
Sk L 2 e B -
L—’I ‘_.l B DETAIL A - K
DIMENSION IN MM DIMENSION IN INCH
SYMBOL
MIN NOM MAX MIN NOM MAX
A 1.35 1.55 1.75 0.0532 0.0610 0.0688
Al 0.10 0.18 0.25 0.0040 0.0069 0.0098
B 0.33 0.42 0.51 0.0130 0.0165 0.0200
C 0.19 0.22 0.25 0.0075 0.0087 0.0098
D 4.80 4.90 5.00 0.1890 0.1939 0.1988
E 5.80 6.00 6.20 0.2284 0.2362 0.2440
El 3.80 3.90 4.00 0.1497 0.1536 0.1574
e 1.27 BSC 0.050 BSC
h 0.25 0.38 0.50 0.0099 0.0148 0.0196
L 0.40 0.84 1.27 0.0160 0.0330 0.0500
0 0° 4° 8° 0° 4° 8’
JEDEC MS-012 (AA)

A * NOTES : DIMENSION “ D “ DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS OR GATE BURRS.
MOLD FLASH. PROTRUSIONS AND GATE BURRS SHALL
NOT EXCEED 0.15 MM ( 0.006 INCH ) PER SIDE.

I ————
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y

QFN-16 (3*3*0.75-0.5mm) 33 R~}

MILLIMETER
SYMBOL
D D2 MIN NOM MAX
A 0.70 075 | 0.80
Al = 0.02 0.05
b 0.18 0.25 0.30
: J U U L c 0.18 0.20 0.25
2 = = ; . :
- D 2.90 3.00 3.10
= N & - - D2 155 | 165 | 1.75
D) (- e 0.50BSC
=] : ¢
7 Ne 1. 50BSC
- /I M0 ﬁ Nd 1. 50BSC
e E 2.90 3.00 3,10
EXPOSED THERMAL ™ S e (5
PAD ZONE & .65 )
Ml L 0.35 | 040 | 0.45
< h 0.20 0.25 0.30
S— ‘ BOTTON VIEW b I 75575
& b3
DFN-10 (2*2*0.75-0.4mm) 3} 3 R ~f
S | b | __Ib’_ I I COMMON DIMENSIONS
! | * _U U lU UJ U (UNITS OF MEASURE=MILLIMETER)
-
MILLMETER
| SYMBOL
I D1 MIN NOM MAX
w w
D 1.95 2.00 2.05
E 1.95 2.00 205
O ﬂ ﬂ ﬂ ﬂ ﬂ D1 1375 140 | 1.425
E1 0.875 0.90 0.925
b 0.155 0.18 0.205
TOP VIEW BOTTOM VIEW oo U o o
| e 0.40BSC
A1 < A 0.70 | 0.75 | 0.80
o bl
i b Al 0.203REF
| SIDE VIEW e | oo | ooz | oo
DI rap 18X1.1
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SOT23-8 Hf I R~

D

=l=l=IE

T [MIN [NOM

0.02 | 0.05
1.05 | 1.10
0.60 | 0.65
2.82[2.92
2.60 [2.80
1.50 | 1.60
0.30 [ 0.45
0.60 RE
0.25 BSC
0° 8°
0.28]0.35 | 0.42
0.10] 0.15] 0.20
0.950 BSC
el 0.633 BSC
91 2°BSC
g2 0°BSC
83 2°BSC
84 0°BSC

o e ] P =

P -qoo-q—f!-n;

[=]1=1 %] ] {4] (e ] (4]

M= |
@D
o

[1]
g
o I
T
mOuwSEl‘Tm|UE;ESZ:-

E/
I
M

A1l

I ————
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v
R 5

XFFARITEN) pads, 7 2T HATFHIIR1L .

vcce [T
PWMOP/ADC4/PA4 [ 2]
PWM30O/ADC5/PAS5 [3 |

VPP/INT2/nRESET/PAT7 [ 4]
PWMON/ADC6/PA6 [5 |
ADC7/PBO [6 |

ADCS8/PB1 [ 7]

ADCY/PB2 8]

—y

SOP-16

[16] VSS

|15 ] PA3/ADC3/PWM20/INTO

[14] PA1/ADC1/PWMI1O/INT1/PSCL
[ 13] PAO/ADCO/PWM50O/PSDA

[12] PA2/ADC2/PWM40/TMOCKI

[ 11] PB6/ADC12

[10] PB5/ADC11

| 9] PB4/ADC10

vce [T
PWMOP/ADC4/PA4 [ 2]
PWM30O/ADC5/PAS5 [3 |

VPP/INT2/nRESET/PAT7 [ 4]
PWMON/ADC6/PA6 [5 |
ADC7/PBO [6 |

ADCS8/PB1 [ 7]

SOP-14

[14] VSS

[ 13] PA3/ADC3/PWM20/INTO

[12] PA1/ADC1/PWM1O/INT1/PSCL
[ 11 ] PAO/ADCO/PWM50O/PSDA

[10] PB5/ADC11

[ 9] PB4/ADC10

| 8] PB2/ADC9Y

vce [1]
PWMOP/ADCA4/PA4 [ 2]
PWMB3O/ADC5/PAS5 3]

VPP/INT2/nRESET/PAT7 [(4]
PWMON/ADC6/PA6 [5 |

MSOP-10

[10] VSS

[ 9] PA3/ADC3/PWM20/INTO

[ 8] PAO/ADCO/PWMS50/PSDA

[ 7] PAL/ADC1/PWMI1O/INTL/PSCL
| 6 | PBO/ADCY

vce (1]
PWMOP/ADC4/PA4 [ 2]
PWM30O/ADC5/PA5 [ 3 |

VPP/INT2/nRESET/PA7 [4 ]

SOP-8

% VSS
7] PA3/ADC3/PWM20/INTO
[ 6 ] PAO/ADCO/PWMS5O/PSDA

[ 5] PAL/ADC1/PWM1O/INT1/PSCL

vce [1]
PWMOP/ADCA4/PA4 [2 ]
PWM30O/ADC5/PA5 [ 3|

VPP/INT2/nRESET/PA7 (4]
PWMON/ADC6/PAG [5 |

DFN-10

[10] VSS

[ 9] PA3/ADC3/PWM20/INTO

[ 8] PAO/ADCO/PWMS50/PSDA

[ 7] PAL/ADC1/PWMI1O/INTL/PSCL
| 6 ] PBO/ADCY

Rev 1.10, 2025/09
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PA3/ADC3/PWM20O/INTO
PA1/ADC1/PWMI1O/INTL/PSCL
PAO/ADCO/PWMS50O/PSDA

VSS

[15]
[ 14]
[13]

vCC PA2/ADC2/PWM40/TMOCKI
PWMOP/ADC4/PA4 PB6/ADC12

PWM30O/ADC5/PA5 QFN-16 PB5/ADC11
| 9 ] PB4/ADC10

el
N+ © o
[aa o n I Qi
foag
) 00 O I~
[SHONSNE]
[apaNayal
<I<<
=z
o
s
=
o
\—
vee [ 8] vss
PWMOP/ADC4/PA4 [Z] % PAO/ADCO/PWM50/PSDA
SOT23-8
PWM30/ADC5/PAS [3] 6] PAL/ADCL/PWMILO/INT1/PSCL
VPP/INT2INRESET/PA7 [4 5] PA3/ADC3/PWM20/INTO
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BEHEx

A

H#

ik

0.90

Nov, 2023

1. 1555 POR HiJ&

0.91

Jan, 2024

1. %% OPTION i 2 v I 2245 vp
2. fE A i #s i R HH G T OPTION ik
3. NARITEEHY pads 7R IR

0.92

Jan, 2024

1. ¥ IORWX 45 5l #1E 5 H(W) OR (f)”

2. e AR AR U B R 7 W i i) RDCTL vERE

3. RDCTL £ nFIFEF ROM (PROM)F T

4. RDCTL (¥ 2 U 5 SO

5. MR B4R o RDCTL=8ns [t T.{E

6. ¥4 PWMCKS=FIRC*1 I RDCTL=4ns [f) 545 IN %] Fsys=8MHz [¥) TAF i &

0.93

Feb, 2024

L A2 AR AR 22 H AR I ATD 9% P15 150 D95 9 A A
2. R —FE it ATD 1 H

0.94

Feb, 2024

1 FEETFER PRI PA7 i iR

2.+ ADVREFS=11b [f] ADC &% HJE N3] ADC 45 ER
3. 251 LVR1.6V, LVR1.73V 38 RERilMA

4, JHBRF R b TM56M1522 14

0.95

Mar, 2024

1. BT 745%: SYSCFG fERME A 0000_0110_0000_0000
2. % 110 5] e 1~4 H ) “CMOS fi > 8 3 5“CMOS it (PWMx BR4h)

0.96

May, 2024

1. MR IT VA B Y wafer AT dice T H

2. %% PSDA F1 PSCL A5 I3 B\ 5| BRI 51 B 22 1) 35 o
3 IEE B B HAN X (FEHZ)”

4. P& Vbg 1 2.48V ADC Vref friife

0.97

Aug, 2024

1. T ATD MR

2. EHMOVX H4E%

3. BB M AR S B i

4. s Bl R 0.9 WUA Z R AT

5. J PORSEL #l ATDOFF ¥ invER:

6. W ELAU P F T 1 ATDOFF=0" %4 Jy” ATD 7 71

7. 44 FIRC #5156 B AU M+-1% 5 4R +-1.2%

8. TRINB B I (R R S B A 3 DR AR IR A A
9. IR I A SRFERIVERE: BT SHO R T ISR A R
10. 411 SIRC SR A%

11, 45| R R P 12 w08 LCD 172 fi &>
12. % LVCTL #RIME & FUE S Az (LVR)”— 5 R rh i — 2

0.98

Nov, 2024

1. ) ADC % 5 F I A%

2IE IR ES % K ADC 3% H R IR g A R IET0
3. NINAERE: ATD SR (T EFT ) #5)

4. 7N 2V VBG i KR B /SRR

5. BG2TRIM (1 M B8 5y W Aok i

0.99

Dec, 2024

1. HENPAT S5H7FN<PAT IR BRI & s IR B — R 5| IS A RO D .

1.00

Apr, 2025

1. RS F S R B A T 4V/25°CH () FIRC 3R A%

2. 1&24 Timer0 HE B R 55T TMOIF fH#iA&

3. 1BH 6.5 B HRAREHIF ADCTL2 fHIf44 ) =

A, N0 5 A S g R ) T B 5 R

5. B A SR H ) “pin change” Fl“wakeup” 437l B U “pin-change* il “wake-up®.

6. ¥ FEFH 12C SCL A R 12C SDA™ 43 51 85 4 Ao ik 4 Fi AR e b R i 3 FH A 3
j{E”
7. ¥ ZGAE K T FJ“All Pin Change”# #t 4All Pin-change Wake-up” .
8. 1S TR Hr N I 26 T 5 A e 20 e 2 P e 78 132

9. 7E“5| IR E R rp, B el SO ns I

10. TE*5| BHIE B2 o 5 L R e W i 5 | B

11 K <ADC H SR RO U S 0N Vieer

12, fE<“ADC HSRME R S 50 b a8 e

13. &85 Timer0/1 HE &

14. 155 4 5% ADVREFS [f)— & 7] i

15. {424 DFN10 1335 R~
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1. IR — "M TP 4%

2. B RGHER
101 | May, 2025 | 5 jeryesiepive
4. ¥’ SOT23-8
1 B RGHE R
2. B Brul B EA R AR
3. AR INep e B R
4. MBS 51 B 43 PR P B 3 P LS 44
5. B MR ROM(PROM)— i H iy — L4 ik
6. BT R ER
7. B BCFEFF B (PC) R AR — 15 P — BB R
8. MilBR R G — 41 Fh ) 93KHz

9. MR Timerl —4 K761 HH ) 93KHZ
1.10 Sep 10,2025 | 14 s o3kiz 4 )y 92.8KHz
10, B E R E T FE AT .
12. 8% T LVR fid
13 (B F TN E 5% T ROM. RAM Fll EEPROM K/ f iR
14, FERFPE R AT II“EEPROM: 16
15. /&% LVDS Kk
16. IS HU P — 5 b B R (i
17, EFE BRI — T PR IS T 51 s s i fid
18. MU MK AR AE P

DS-TM56M152A-MTP-16_S 102 Rev 1.10, 2025/09



	注意事项
	目录
	家族预览
	特性
	系统框图
	引脚分配
	引脚描述
	引脚摘要
	功能描述
	1 CPU 核心
	1.1程序ROM (PROM)
	1.1.1 复位向量 (000h)
	1.1.2中断向量 (004h)
	1.2 System Configuration Register (SYSCFG)
	1.3 RAM寻址模式
	1.4 程序计数器 (PC) 和堆栈
	1.4.1 ALU和工作 (W) 寄存器
	1.4.2 状态寄存器 (003h/083h/103h/183h)

	2 复位
	2.1 上电复位 (POR)
	2.2 低电压复位 (LVR)
	2.3 外部引脚复位 (XRST)
	2.4 看门狗定时器复位 (WDTR)

	3 时钟电路和工作模式
	3.1 系统时钟
	3.2 双系统时钟模式转换
	3.3 系统时钟振荡器

	4 中断
	5 I/O  端口
	5.1 PA0-PA7, PB0-PB2, PB4-PB6
	5.2 引脚唤醒&中断

	6 外围功能模块
	6.1 看门狗 (WDT) /唤醒定时器 (WKT)
	6.2 Timer0
	6.3 Timer1
	6.4 PWM: 16 bits PWM
	6.5 模数转换器
	6.6 循环冗余检查 (CRC)


	存储器映射
	指令集
	电气特性
	1 最大绝对额定值
	2 直流特性
	3 时钟时序
	4 复位时间特性
	5 LVR电路特性
	6 LVD电路特性
	7 ADC电气特性
	8 特性曲线图

	封装信息
	附录：引脚分配图
	修改记录

