A

v

HITENX

TM56M1522/22B/22C/21H

HHE TS
JR 2 1.03



- » HITENX

i

TM56M1522/22B/22C/21H &

BEHEx
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H
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0.80

Jan, 2023

1. 5357 ADC #48

2. ¥ ADC # Fadc=1MHz I5 [R &4 15t 4] Ay 42us

3. &k sl asm ARG DECXSZ Al INCXSZ [#135H]

41E “INSTRUCTION SET” 7= asm A0H 148 5 18N B 5
5.7E ADC R H IS I 48t it ) 33

6. ICP B2 2 PA7 5| IR TE p.11

0.81

Jan, 2023

1. ST Fsys=20MHz(FXT) {135/ TAE R
2. B A e P

3.4&1% TM56M1522/21H HEF

4. {524 LDOC #i3t

5. SRR /N AR R

6. 151 PWMCKS=FIRC*2 [l (3 &

0.82

Feb, 2023

1. FERFIERE A n “LDOC HiJk vs VCC”
2. JHBRES— 1T
3.5 LDOC #ya

0.83

Feb, 2023

1. WA 0.1 FURRA 0.79 BERIEIT 7 s it 4 A

2. PA7 {E Feature. 1/O Port. hink Al DC 454k rhi%& 45w sink AE /7
3AE 5 BHVC A A 1S QFN-16 1 DFN-10

4. 53 loh, lol, Rpu (it i

0.84

Feb, 2023

1. S e/ A LR R
2. B8 DCRHPEF ) cc

0.85

Feb, 2023

1. TIN5 AR A s B T fig

2. #4)in—B Pin Change Wake Up

35" edged VBG1.2V/2V/2.5V" i

4. 3%n BG2P5TRIM 1 BG2TRIM 8 H 5 B

0.90

Feb, 2023

1. 5 DC R Iec

2. B AR B LVD iR D

3 FEHT B Y LVR A R D

4. ¥shn LDOC HLifi vs. HL K

5. 7£ FEATURES A lijf5k TBD HIAH K42 1%
6. AN TM56M1521H

0.91

Feb, 2023

1301 TM56F1552/22 #11 TM56M1522 (155} He

2. %% CIN3 Fil CPI4 H SCH1R- R

3VRIN“ AR 4d Fl ADVREFS=11 3k i%4% DAC (¥ VREF”

4. k% BG2P5TRIM

5. Y%l PORSEL, ADVREFS=11, LDOCOUT, IRCFT, BG2TRIM # RDCTL 7~ A4l
7.18Eh3 7E4 L, 2N 3 BB N1

8. PA7 %A IR RE /1, 1/2 i FEAT R 4

9. WDT 4 96~1536ms iy 84~1344m

10. ¥ WKT [ 12~96ms 4 10.5~84ms

0.92

Feb, 2023

1. /£ PROM #ffiik 134 ROM Z#diw (B8 14 1)

2. 25 loh@3V HAUE /g 5.3mA

3.5 p.42 AR BIAES ) WDT Time out=192ms &4y 168ms

4.5 p.42 FEGICIS H ) WKT period=48ms £ 42ms

5. f&8 “RESET Input Low width” JLA{E M 30us % 11us

64504 “CPU a7 JLAYE Ny 21ms

7. AZ1EHCK FIRC S @-40C ~105°CVce=3~5V N+2%

81515 LDOC ik 7ESS 8 TURITHALHE r FF 121 1.2V LDO 175 2 @Max 70mA
9. 1224 LDOC Ik AES 12 TU5| kiR E0 4 rr, 1.2V LDO 45 i @Max 70mA %t
10. {2t LDOC Ryatiid: 55 91 BT B4R MR 40 1) 1.2V LDO F k4%

1. K “LDOC Hijii vs HiJE” &

12. 1655 8 TUKIThAEEL 5y 7 MBS 2V ADC Vref (1 N2k bl

0.93

Mar, 2023

1 ERIE TR EMLEFIMA RDCTL=8ns HIRMH
2. f$1FfEESBRET AP EY SCIN=010 & SCIP=011 S RRE (3 75 1)

0.94

Mar, 2023

1. @2 B FHHEIR (hierarchy)
2. fF'RDCTL=3 = 11“FLE R "RDCTL=8ns" (%% 5, 8, 74 1)
3. SRR TAEEE ML A P A LVRE=0x02=2.3V ZE }"LVRE=2.3V"

0.95

Mar, 2023

1 BURSEPX T IEBENER
2 SRR BRI HE P “Vivs ome”
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(O) HITENX TM56M1522,/22B/22C/21H # &4

1. TABRH RM8X I RURSEHI: TABR FiFestE £ NE ROM[DPTR] W& F 1T

2. TABRL R AH<MIFURAEH: TABR FiFsth & iNE ROM[DPTR] H{EK=FET

3. TABR = 01h : 2H{ PROM &5 #1722 W # TABR

4. TABR = 02h : ¥2E{ PROM B F T #IEE W I TABR

5. 8 TABR FAMEZ A

6. Bk TABR F&#&H X F EEPROM K &

1. #5515 negedge FiI posedge fil & 4§ =>"F BRIA AN b TFid Gk

2. 45 18 ANAT4RFR 1/0 B => 14 A AT 4wfE 1/0 51

3. M i => L

4. 4517 WORD =>

5. B BAME) 352 A5 BIX =>4 32 715 B X

6. 445 CFG02 => BG2TRIM, il Bk cFoB £% 1.4 1

7T B 14T => 5F 137

8. 445 5%: PCH_S(10Ch) => PCH_S(Write 0x1C to PCH)

9. H5 5 7E PCH A% g PCH_S iidhid: EE 5, PCH_S ¥ uiiEkk.

10. 4% PC /] Lhglse ORI => PC[11:8] AT A4 AT (p.23)
0.97 Mar, 2023 | 11. #5585 KHz SIRC => 95 KHz(@Vce=5V) SIRC

12, #5505 16MHz [ RGBSR T 2 Vee > 1.9V => 16MHz [ RS BHE R % 2 Vee > 2V(@25°C)
13. BRI T2 B WKT PREFIZAT => T2 B WKT fR¥FIZ1T

14, 505 12 AR R => 11 SR

15, 4505 PAT B4 1/2 fm R R E LI A S . => PAT 304 L2 (i 4 HiL RN o PRI B T o
16. A5 15 A AR B AR 51 I TR => 457 b BB A SN 51 Rk -p TR 5| R S e
17, #5515 Timer0 = K7 (A& & 1B 6] => Timer0 Hh Wi 426

18. #4515 85 KHz => 95 KHz; 42.5 KHz => 47.5 KHz; 2.656 KHz => 2.969 KHz
19. #5515 Write TMO => Write TMO(TMOWR); TMO => Timer0(TMO0)

20. B A 17 BIE BN 2 B S A 2% => 1 — A 15 @1 AN 2 R R EE
21. 515 Bk ADC15 Jy OPO

1 BB BRI T RE

2. 152K LDOC W& /ME

0.98 Sep, 2023 | 3. #%F: &S 18 NTHE 10 51 => &S 14 MAHE 1/0 51

4. 555 No 1/2 bias =>7 1/2 bias

5. E# LVD # LVR(IIA TM56M1522B/22C)

1 #i7: FREFE R P POR S A 1.8V

2. §§<2V ADC Vref” R ZE T HIBR (2 R 1Y)

3IHEMETHXT 10 R OMNERIERNERT PAT ZHFE 110 EESERER"
4. 180 POR HBEB/SHEM

5. % VPP hIA B IR &R

6. {5 MR AKY PA7 EHH PAT(VPP)

1. $ 50 F: ¥ PINMOD(105h)Z& K #4 bit5 5 &K "X

2. &3 TML A Timerl(TM1)

1.00 Oct, 2023 | 3. %1% 5<10n.3-0" BEM“19n.4-0"

4. 15 ADC R P B

5. 8% ADC BN B BENR D FLMEIRENBKE

1.01 Oct, 2023 | 1. AREFBIHREIMH T-wire

1 5% M4 B BST R I "RAM Bankl K 15152k & RAM Bank2 [X15”

2. B ESIMMHEXRPHERF: TM52M -> TM56M

3. 44 OPTION %1 OPTION2 R MNBIF M ZE

4 1SRIFMEERMET R X T OPTION Hy#ik

5. EMAX LT XHRMESHER: PATRE 12mE. THEEMSEBRRED.
6. RIT4 M pads FIERE

1.0 IORWX B 4& 51 F18E R (W) OR ()"

2 EREIEBERTARMENLN RDCTLER

3. ¥ RDCTL XA MEIFRF ROM (PROM)ETT

4. 4% RDCTL MR IEFE B E 4,

0.96 Mar, 2023

mf
S0 ¥ 3 N

oF OE oE

0.99 Sep, 2023

1.02 Jan, 2024

1.03 Jan, 2024

- R —
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B TIE T e v eeeeeeee e eete e e e s e e st ssesas et et ssesas ettt s e s s ettt eesae ettt eesas Attt et sesae ettt eesas et et essesasstetessasannnarat 2
H 5 coeeeeeeeeetesteseeseetesteseessesestestesessast e s e s e s et et et e e esa s et et e A e e et et e e ae et et et e e eneat et e aeset et st easenent e seeenent et esensennnes 4
BRI T I oo eeeeeeeteseeeeasaeensseneseesessesensseeeasae e saseneasene st e eneneaean e et e et ensanee e et e et easneneasen e st eas et eneaneeesateannens 6
BB et eetetet e e e eeteteee s asaseteteeeasaseat e s e s sttt eeeasaseeteseseasasteteseaeasasteteseasasasatatesessassenatesessassanetesensannnen 7
BT RE B eeeeeeeeeeeeeeeeeeeeeeseseseeeee s sasaeeeeeeas s s satetea s s sttt eaeae s et eeeseas st et eaeae s st eteteseassaneteeensasasaneteanasassneteenns 10
D BT TIE B oot e eeeeseesessaseseseeeesseessasenesatessseneaeee e et ensasene st e et enetene st e et e st ensnt e et e st ensnete et ensnens 11
B BHIFE IR oo eeeeeeeeeeeeeseseseseseesasasesesessasasasstetessasaseseasesessasnsseseseasasasaessasasasasseseasasasseesessasssetessasasasenesensnsaen 13
Al R 14
T BETEIR oot e eeeeeeee s esesesetessasasasesetessassaseteeessasasasataeeseasassatetes e s s et eseasasasateteeeaeassaneteseasasaseeeteneasananna 15
L CPU B L0 eeeeeeeeeeee e et e e e s ee e e e e eeees s e seseseeeeeeses s s asesesseseses s e seseseeseeesae e s aseeseseeeeeeeeaseneseeaee et et ee e naneeaeaes et eearenenaneenns 15
1.0 FEFROM (PROM) coeoeeeeeeeeeeeeeteeeeteet ettt sttt aasat et assssat et aasas et sssas et essasessssasassnsasassnsasassasaes 15

1.2 System Configuration REGIStEr (SYSCFG) .......uueeeuueeeeeieeeeeieeeeeeeeeeee e ette e e et tttaeestta e e s saaaeatsaaessssassssasenaaas 16

LB RAM SZIIF BT oottt et et e e e et et et et et e e et et e s et et e e et et e s as et e e ns et e s eseeaesaneeens 17

1.8 FRIFTTBUHE(PC) FUIEFE oottt ees s een s s en s 20

2 B A T ettt e e ettt et et eate et aete et et e et et et et et eateaterat et e et et et e et eateeaeere et ere et et eaaennearenes 25
200 L EEIZLT (POR) oottt sttt er st 25

2.2 MEEEESETZ T (LVR) oottt ees s s st s s er s eesern e 25

BB b A (Y I T 26

2.8 G TIIEIT FEIZ L (WDTR) oottt s s s s s ees e s s se s 26

B I 0 EE BB TR A E A TR ettt ettt ettt e et et et et et ee et et e e et et et et e n s e eeee et et e e ereneeens 27
Bud BT B e ettt ettt ettt ettt ettt et ettt et et et et et e et e 27

B2 KU BRI FPTETCFEI R oottt ee et st et ee et et et s s s s et et et se et s s s e s eseee s sesenen 29

B 8 B R I P R 2 ettt ettt ettt et s st et ettt e et et et rraranan 32

B BT ettt ettt e ettt et et u et a et t e e et et et et et et et eaeeeae ettt et et et et et et et euet et eae et et et ee et ea e e et eeeenaneaeaens 33

B /O THE 0 oottt ettt ettt et et et et ea et e et et et eu e et e e e et e etene et ene et et ete st et ettt e s et enteeene et et eue e ate et et eteneaterestatenenenteneneae 37
5.0 PAO-PAT, PBO-PB2, PBA-PBE ........eeeeeeseeeeeeeeeeeeeseseseseees s e s s esestet s sesesasesenestosessessssssasstssesasessssnsnesessessasaees 37

B2 G JBIIEIIE <.ttt ettt e e et ettt s e e et et et s s s e e et et ettt s s s e et et arerrranen 41

B I B T T B A ettt ettt e e e et et ettt e e e e e e e e e et et et e s e e e ee e et et e n s e aeeee et et enenerenaeens 42
6.1 5/ T (WDT) [ IZLBE LT ZF (WKT) oottt sttt st s st s sesssassasesassnasansans 42

(I L= 4 O TS 45

(A I L= o AP 50

(X R R o o I [ 2 T=1 (S 53

6.5 PUWIME: 16 DIES PUWIM et eee st e s s s e e e eee et et s s s s e eee et ee s eseseseeeseeeeeseseseseseneaeseanaee 55

B8 FHBUFETIL et e et e et e et et et et as et s s et as e st s s e st as e st s s ens et es e et s s ens et e ee et naennaen 62

6.7 LB ettt ettt ettt ettt ettt et e ettt rtn e et et ar et et neann 65

6.8 J T T T BT (CRC) et es ettt es et e e ee et st et se s e e et st et s ses s s ene et sasasesessesstssanaes 68
B T 69
=Tt =TT 78
B A P ettt e et e s e et b s e ae et et s e e ettt et s e s A s Attt et e e e Aeae bt et s e e A e ettt e s easae sttt s esaen et et et sasnenettesans 93
L B R R T T B v vttt e ee ettt et et e e e e e s e e et ettt et et e s e s e s e s esenee et et et et et e e e e e e ene s et ettt et et et e e eneneneneneatt et reneeeenene 93

2 TR ettt et ettt a et et a et et et et e et et en ettt et et et enenet et te e et et et e e e aeaenetenearnenataens 93

B I T 0 oottt ee ettt ettt et ettt et e r et et eren et e At et eRen e et er et anen et eeene et anene e naene e arene et ereneatenenenenneneae 94

A B AT IS LA <ot e ettt et et et e et eee et et et et ettt et et ettt et e e e et eeee ettt e eaen et eeee et et et neeaeaeeeeaees 94

5 LV R L BB et e e et e e et e e eee e e et et et e s eeeeeeeee et et e s e e e e e et et enn s e s e et et erenerenenens 95

B LV D B B T ettt ettt ee e eeeeaee et et et e e e eeeeee et et et e s e e e e e e et et enn s eanee et et erererenenens 96
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«® HITENX TM56M1522,/22B/22C/21H # &4

(CMPP to OPO)

OPOF=1 (CMPP <= CIPx )

KRR
TM56F1552 (TK
TM56F1522 éIO)) TM56M1522
. TM56F1552 (TK

EV board On chip debug TMS6E1522 EIO))
RAM 336 256
EEPROM 128 X
CTK Vv X
SIRC 84 KHz@5V/25C 95.6 KHz@5V/25C
WDT 96ms, 192ms, 768ms,1536ms @5V |84ms, 168ms, 672ms, 1344 ms @5V
WKT 12ms,24ms,48ms,96ms @5V 10.5ms,21ms,42ms,84ms @5V
SFR.RDCTL X V (%1% RDCTL=8ns)
OPA Vv X
SFR.OPOF OPOF=0 (POR, CMPP <= OPO) JC OPA, L0 SN A S FL OPOF =1

( CMPP connect to CIPx).
CIN3 F1 CIp4 {44

VCC/2/2.48V

FR.ADVREF Y, 2.48V o s
5 5 CC/2.48 ADVREFS=2V, NEEMT H
- = .
SFR BGZTRIM X H BG2TRIM F15 A\ BGTRIM, 3k15
ADVREFS=2.0V
SFR.SVRF
(DAC VREF) VCC/1.2/2.48V VCC/1.2/2.48V
W32 543N IRCFA5 8, IRCFT
SFRIRCET X & E : g SN L
NEEE
PAD.LDOC X LDOC, ANREf B
48MA@5V
PA7 High Sink  [75mA@5V T 1/2 bias
JoFHLEERH
o 870
PD1~0 PB6~4, PB2~0
1.95V 1.8V
POR
J& PORSEL # PORSEL
Minimal
Operating 1.9V @16MHz 2.3V @16MHz
Voltage
N 2.05V~4.15V(TM56M1522/22B/21H)
LVRen 2.05V74.15V 1.8V~3.9V(TM56M1522C)
2.2V~4.1 1522/21
LVDg 2.2V~4.15V V~4.15V(TM56M1522/21H)

1.93V~3.87V(TM56M1522B/22C)

DS-TM56M1522_21H_S

Rev 1.03, 2024/01/22




t:) HITEN2X

TM56M1522/22B/22C/21H M#EH

Rtk

8.

M w o poE

ROM: 4K x 16 bits MTP(TM56M1522/22B/22C), 2K x 16 bits MTP(TM56M1521H)
RAM: 256 x 8 {7
HERR: 8
RGN ShRA
®  HNEEBRIER.  1~20 MHz &R (FXT)
® [ RC i 4f: (FIRC, 16 MHz)
® SIS Bh: 32768 Hz &Ik (SXT)
® i RC 2R 4k: (SIRC, 95 KHz@Vcc=5V)
RGN PP T AR
®  ZRGWTBITT LA 1/2/4/8 43 ATk T
A TERR
o YUl MRt {fiAE, CPU PRI & T IRFHEAT
o g PNy DUOGHIE S RE, CPU fEAS I B T RIFIZAT
o SRR PLEP A CPU 1L, 18I, T2 5L WKT fRRRiZ1T
o (BB pra ek, T2 M WKT 5 1Eiz17
3 ML RE RT3
® Timer0
- 8 fiEIS A%, BRUL 1~256 T4k l, BT BB EE/ tHEEE [ Pk / 4F Ik DRe
® Timerl
- 8 ALERTAY, BRUA 1~256 TiZr Sk 0, HA EshEE /Tl /47 ke
- i B RO i
o T2
- 15 RLE R 2%, A 4 A b ] R A ] 3
- 7% R AR g L R I 25 SR A — N TRT AL 15 i Bt
- I BBl , Fsys/128 Bf FIRC/512 (16 MHz/512)
e 7
o =AM I
= 1G] B P g i i i v e
- 2N B BT R R R i A I v
® Timer0/ Timerl / T2/ WKT ¥t
® ADC Hilkr

DS-TM56M1522_21H_S 7 Rev 1.03, 2024/01/22



(O) HITENX TM56M1522,/22B/22C/21H # &4

® LA AR Ik
® PWM ity
® LVD ity
9. MAEEERSER (WKT)
® HNE RCIRGARMUEN B, HAT 4 AT 1 b ik [a]
-10.5ms/21ms/42ms/ 84ms @Vcc=5V
10. B THERt 4% (WDT)
o HNE RCIRG MRS, BA 4w K & A0 E

-84 ms/168 ms/ 672 ms/1344ms @Vcc=5V
® {EAFIEAREACR ] ACH [ EREE 1100 E I 4%

11. 64> 16 PWMs
® 6 UM TAE S LA, R R AT
PWM I #hi: R4 # (Fsys), FIRC (16 MHz), FIRC*2 (32 MHz)
PWMO ¢+ H #hi i (PWMOP, PWMON)
PWMO %, 3F # Z IS [ AT (0~15)*(PWMCLK)
PWMON/OP/1/2/3/5 A Wi i (PWM4 A — M)
12. 1241 ADC, 13 AMohEFEMNIEIEA 2 APy e Rl
® 2 /MANHHLRIEIE: VBG, 1/4VCC
® ADC Z#HJE: Ve, Ve (2.48V) and Vae (2V)
13. Lh#ss
® [liAEx1
- 7 7L DAC $i A\
- DAC & Hi JE W[ % #% Voo 5% Ve (1.20V, 2.48V )
14. BALIE
o B
o EIMEL
® fKHIEE
o SMHEIME AL
15. fREESAL (LVR) / &HEERKMN (LVD)
® 16 ZMKHEE N 2.05V~4.15V(TM56M1522/22B/21H) /1.8V~3.9V(TM56M1522C), 7] LAk
P
® 15 AL LA 2.20V~4.15V(TM56M1522/21H)/1.93V~3.87V(TM56M1522B/22C), A LAik
EES il
16. TAEHE

DS-TM56M1522_21H_S 8 Rev 1.03, 2024/01/22




- » HITENX

i

17.
18.
19.
20.
21.

22.

23.

24,
25.

26.

217.

28.

TM56M1522/22B/22C/21H M#EH

® Fsys= 16 MHz, LVR~5.5V. &Y LVR >2.30V

® Fsys= 8 MHz, PWMCKS=FIRC*1, LVR~5.5V. & LVR >2.05V(TM56M1522/22B/21H)
Fsys= 8 MHz, PWMCKS=FIRC*1, LVR~5.5V. & i LVR > 1.8V(TM56M1522C)

EE B ESEHHEE

TAERETER: -40C to + 105<C
ERWIES: 16 il ROM FIEER
FRAH) 16 AL AEF TR K (CRC) Thie
R4 39 %14

1/0 ¥ H:

® % 14T YRAE 1/O 5
- FFIR % H
- CMOS #4461
- AR R AN, A RN B R T (PAT A T Fi FLRH)
-BRT PAT 2T 110 B i rLR
- 12 Vee (12 fRE) Hii (BR T PAT Z254)

® A 5 AR LML (T BRI A0 LT HAGARR)

LDOC
® 1.2V LDO f&E#@70mA %t 3 PA3
IRCFT

® FIRC i 5 i, N REEDK A T A iR
XFF5L(ICP)ER 7T &HEFx

RDCTL: f28F ROM H1iL/E S iR 4

o FF VA ZEARYHT"8ns” , LIESRET/ERELtEE
Trimmed VBG1.2V/2V

® I/ ALY BG2TRIM #8zhE BGTRIM, ZKISHSHAAY 2V VBG.
HHEEIHA:

® 16-pin SOP (150 mil)

10-pin MSOP (118 mil)

8-pin SOP (150 mil)

16-pin QFN (3*3*0.75 - 0.5mm)

10-pin DFN (3*3*0.75 - 0.5mm)

R EV IR
TM56F1552/1522

DS-TM56M1522_21H_S 9

Rev 1.03, 2024/01/22



- » HITENX

b TM56M1522/22B/22C/21H &P
RGHEHE
SIRC -«—»| Clock
FIRC -e—»{ Generator 2K/4K 256B Interrupt [«—— INTO~INT2
| MTP-ROM| | SRAM
X| - I
0sCc Port A -
| -, I PotB [ PBO-PB2
ADC v [ PB4~PB6
ADCO~ADC12 =—| internal channel 8_bit Pin Change > All Pins
VBG,1/4VCC Wake
; RISC core .
PWMOP Compartor [ CIP1~CIP3
PWMON Timer0 WKT Internal channe| [l ClNl“‘ClNZ, CIN4
PWM - WDT 7 bit DAC _» CMPO
PWM10~PWM50 e— Timerl LVR |
T2 LVD Reset <¢—— NRESET
| | |
1 1
VSS VCC

TM56M1522/22B/22C/21H Block Diagram

DS-TM56M1522_21H_S 10 Rev 1.03, 2024/01/22
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TM56M1522/22B/22C/21H M#EH

51 o i B

X T ARITEH pads, 75 EHEATEAFRIIR1L .

TM56M1522/22B/22C/21H

vce (L]

XIN/PWMOP/ADC4/PA4 [2 ]
CMPO/XOUT/PWM3O/ADC5/PAS [3 |
VPP/INT2/nRESET/PA7 [4 |
PWMON/ADC6/PA6 [5 |
PWM10O/ADC7/PBO [6 |
INT1/PWM20/ADC8/PB1 [ 7 |
INTO/PWM30O/ADCY/PB2 8]

\\—

SOP-16

[16] VSS

[15] PA3/ADC3/PWM20/INTO/CINL/LDOC
[14] PA1/ADC1/PWM1O/INT1/CIP1

[13] PAO/ADCO/PWMS50O/CIN2

[12] PA2/ADC2/PWM40/TMOCKI/CIP2
[11] PB6/ADC12/PWMON/CIP3

[10] PB5/ADC11/PWM50O/INT2

9] PB4/ADC10/PWMOP/CIN4

TM56M1522/22B/22C/21H

vcce [1]

XIN/PWMOP/ADC4/PA4 [ 2]
CMPO/XOUT/PWM3O/ADC5/PA5 [3 |
VPP/INT2/nRESET/PA7 [4
PWMON/ADC6/PA6 [ 5 |

—y

MSOP-10

[10] VsS

[ 9] PA3/ADC3/PWM20/INTO/CINL/LDOC
[ 8] PAO/ADCO/PWMS5O/CIN2

[ 7] PAL/ADC1/PWMI1O/INT1/CIP1

[ 6 ] PA2/ADC2/PWMA40/TMOCKI/CIP2

TM56M1522/22B/22C/21H

vce [T

XIN/PWMOP/ADC4/PA4 [ 2|
CMPO/XOUT/PWM30O/ADC5/PA5 [ 3 |
VPP/INT2/nRESET/PA7 [4

4

SOP-8

% VSS
7] PA3/ADC3/PWM20/INTO/CIN1/LDOC
[ 6 | PAO/ADCO/PWMS5O/CIN2

| 5 ] PAL/ADC1/PWMI1O/INT1/CIP1

TM56M1522/22B/22C/21H

vce [1]

XIN/PWMOP/ADC4/PA4 [ 2|
CMPO/XOUT/PWM30O/ADC5/PA5 [3 |
VPP/INT2/nRESET/PA7 [4]
PWMON/ADC6/PA6 [ 5 |

-y

DFN-10

[10] vsS

[ 9 ] PA3/ADC3/PWM20/INTO/CINL/LDOC
8] PAO/ADCO/PWMS5O/CIN2

[ 7] PAL/ADCL/PWM1O/INTL/CIPL

[ 6 ] PA2/ADC2/PWM40/TMOCKI/CIP2

Rev 1.03, 2024/01/22
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(“’ HITENX TM56M1522/22B/22C/21H ##EH

TM56M1522/22B/22C/21H

ocC

PA3/ADC3/PWM20O/INTO/CIN1/LD
PA1/ADC1/PWM1O/INT1/CIP1
PAO/ADCO/PWM50O/CIN2

VSS

[15]
[ 14]
[13]

PA2/ADC2/PWM40O/TMOCKI/CIP2
XIN/PWMOP/ADC4/PA4 PB6/ADC12/PWMON/CIP3
CMPO/XOUT/PWM30/ADC5/PA5 QFN-16 PB5/ADC11/PWM50/INT2

| 9 | PB4/ADC10/PWMOP/CIN4

[5]

INTL/PWM20/ADC8/PB1 [ 6 |

[7]

INTO/PWM30O/ADCI/PB2
PWMON/ADC6/PA6
PWM10O/ADC7/PB0 [ 8]

DS-TM56M1522_21H_S 12 Rev 1.03, 2024/01/22
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TM56M1522/22B/22C/21H M#EH

5 R
B PN ] 5 R
PAO~PA7 AR /0 u 1, T Rl A AR i, CMOS HEffufrtt, sl
PBO~PB2 1/0 Tl 12Vee it . B4 R R AT L. PAT BF 112
PB4~PB6 P TH EREA S AL T -
nRESET | AR HELSAE R AL
VCC, VSS P FEL YA N 5 | R
VPP | MTP 22 = FiL R (9.5V) it A
XIN, XOUT - T RS8N (FXT 8L SXT) B RAER SR 2e i 1%
INTO~INT2 | PO RN
TMOCKI | Timer0 7E THEES AT AUHA
PWMOP 0 16 fii. PWMO 1E#iH
PWMON 0 16 i PWMO 7%
PWM10~PWM50 0 16 fi. PWM1~PWMS5 % H!
CMPO 0 b AR A fr
ADC0O~ADC12 | ADC #ii \iHiE
CIN1, CIN2, CIN4 | bl s A7 g 14N
CIP1~CIP3 | Eb A5 88 1F i 1 N
LDOC 0 1.2V LDO %% 2% @Max 70mA output
el I

IEH# R, (7-wire): VCC / VSS /PAQ / PAL / PA4 | PA5 | PAT(VPP) ©

ICP = (5-wire): VCC / VSS / PAO / PAL / PAT(VPP) . f#if] ICP (fE£4f) i, PCB 7% 42 PAO,
PAL BT 44T

- -
DS-TM56M1522_21H_S 13 Rev 1.03, 2024/01/22
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TM56M1522/22B/22C/21H M#EH

51 % = GPIO BRTheE

I L E4T WA | i
S
O O O L0
I I N Z|lN o]
R = E
STNZR=8a 51 B4 AR Blz= EEzlo® &
S RINERES Booewe s SI2IE 0 &
5O O 4188 #E | K| Q|
2 B 233 k= 3>
Yo} 9] LOELO ~
s = 283 g
o TF

2 | 2| 2| 2 |PA4/ADCA/PWMOP/XIN I/IO|e|® e o o o|o0 XIN
3|1 3] 3| 3 |PAS/ADC5/PWM3O/XOUT/ICMPO [I/O|e|® e 00 o|o|0 XOUT
4 | 4 | 4 | 4 |PA7/NRESET/INT2/VPP /O] e® oo o0 NnRESET/VPP
517 15| - |PA6/ADC6/PWMON I/O|e|e@® o oo 0o|l0|0

6 | 8 | — | — |PBO/ADC7/PWM10 I/O|e|e® [ BN AN BK AN AN )

716 | - - |PBI/ADC8/PWM20O/INT1 VoA AKX AN AN BN BN BN BN BN

8 | 5| - | — |PB2/ADCY/PWM3O/INTO VoK AN AN B BN AN AN B AN

919 | - | — |PB4/ADCL0/PWMOP/CIN4 I/O|e|e® (AN AN BK AN AN AN )

10| 10| - | — |PB5/ADC11/PWM50/INT2 VoA A AN AN BN BN BN BN BN

11|11 | — | — |PB6/ADC12/PWMON/CIP3 I/O|e|e@® (A AN BK AN AN AN )

12112 | 6 | — |PA2/ADC2/PWM40O/TMOCKI/CIP2 |I/O]|® | ® oo o 0|0 0 0 TMOCKI
13113 | 8 6 |PAO/ADCO/PWM50O/CIN2 I/O|e|e® o o0 0|00 0O

14114 | 7 | 5 |PAL/ADCL/PWMI1O/INTL/CIP1 VI A AR B BN AN AN B AN BN J

15(15| 9 7 |PA3/ADC3/PWM20O/INTO/CINL/LDOC /O|j]o|/® o/ ® © ©® ©6|® © © LDOC
16 |16 | 10 | 8 |VSS P

1 (1)1 1]vCC P

DS-TM56M1522_21H_S
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«® HITENX TM56M1522,/22B/22C/21H # &4

TheE iR

1 CPU 0

1.1 2% ROM (PROM)

%A MTP ROM 79 4K(TM56M1522/22B/22C) 2K(TM56M1521H) =7, A —ANEAMA 32 758
X3k A7t SYSCFG « ROM HJLAZ XS N, HE SYSCFG [ PROTECT (CFGWH.15) 7 A% & it if
DAY .

Toi PROTECT & 7ifk s Z# A LU EL SYSCFG, {H R G EHERM ) ROM ACHS X I 4 g i 4
PROTECT fi. % —J7TH, WHREE T PROTECT fii, NS ANSALSIA ROM %Xk, JFH
7t PROTECT fIiEE 2 HiLIEEH H P ROM X%, ROM [#5 %firA 1000 R@Vcee=5V/25C .

Program Memory

000h SRR 0oh
SYSCFG ({5 B X 1K)
004h o B B 1Fh 32x16
005h
FA AR
FFFh/7FFh
(TM56M1522/
22B/22C/21H)
113h Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 | Bit0
RDCTL — — — — — — RDCTL
RIW - - - B B - RIW
Reset - — — B B = o | o

113h.1~0  RDCTL: 27" ROMIJ (5 5 2E IR 1% ]
00:F£ /7 ROMi U {5 5 ZE R 20ns

01:F2 FROMIZ A5 5 ZER] 16ns
10:F2FFROMBEEUE & ZEiE 12ns
11:F2/FROM I HU( 5 4E1R 8ns

RN wARI, TEENR IR B O B AR
HH P A % B # 2“8ns”, DAIRE RS TIE B EKIEgE .

RAMRHE T H

1.1.1 F A& (000h)
SR, REUKTEHLILE 000h 4b EH R BV REFF TS (PC), BT 207 S K VB2 5 BRI

1.1.2 HT IR (004h)
G Ay, RRFPTHEES (PC) R 2R b T Bk 2k 004h.

DS-TM56M1522_21H_S
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«® HITENX TM56M1522,/22B/22C/21H # &4

1.2 System Configuration Register (SYSCFG)

RAME T/ (SYSCFG) fi T MTPEEXik; BEE A 16 fi#F /A4 (CFGWH). SYSCFG &
T CPU WIRIRAS LT . & H & PROM Write 4’5 -

R P afLliliid SYSCFG i f7 it LVR TAER UL B TAER. CFGWH KI5 15 A2 RIS R4k
Bfr. Wiz A 1, WIZ4H P iE PROM I, PROM H a4 22 2R

fir 15~0
RIME 0000_0000_0000_0000
iz filiid
PROTECT: AU {1k 45
15 0 5% ]
1 fdRE
WDTE: WDT & i ffifie
13-12 oX S
10 FEPE NG AR fE, 7E 2 INME R 26
1 IR AfifE

LVR: L 2 A5
0000 LV Reset 2.05V(TM56M1522/22B/21H)/1.80V(TM56M1522C)
0001 LV Reset 2.20V(TM56M1522/22B/21H)/1.93V(TM56M1522C)
0010 LV Reset 2.30V(TM56M1522/22B/21H)/2.07V(TM56M1522C)
0011 LV Reset 2.45V(TM56M1522/22B/21H)/2.21V(TM56M1522C)
0100 LV Reset 2.60V(TM56M1522/22B/21H)/2.36V(TM56M1522C)
0101 LV Reset 2.75V(TM56M1522/22B/21H)/2.49V(TM56M1522C)
0110 LV Reset 2.90V(TM56M1522/22B/21H)/2.63V(TM56M1522C)

11-8 0111 LV Reset 3.00V(TM56M1522/22B/21H)/2.77V(TM56M1522C)
1000 LV Reset 3.15V(TM56M1522/22B/21H)/2.91V(TM56M1522C)
CFGWH 1001 LV Reset 3.30V(TM56M1522/22B/21H)/3.06V(TM56M1522C)

1010 LV Reset 3.45V(TM56M1522/22B/21H)/3.20V(TM56M1522C)
1011 LV Reset 3.60V(TM56M1522/22B/21H)/3.34V(TM56M1522C)
1100 LV Reset 3.70V(TM56M1522/22B/21H)/3.48V(TM56M1522C)
1101 LV Reset 3.85V(TM56M1522/22B/21H)/3.63V(TM56M1522C)
1110 LV Reset 4.00V(TM56M1522/22B/21H)/3.77V(TM56M1522C)
1111 LV Reset 4.15V(TM56M1522/22B/21H)/3.90V(TM56M1522C)

XRSTE: #MEB 5| i (PAT) EAiEfE

7 0 KM (PAT £ 110 51 1)
1 ke
FIRCPSC: FIRC Tii %345
5 0 Bl 1 (16 MHz)
1 FrLL 2 (8 MHZ)
PORSEL: POR 5 %¥ ELik %
4 0 POR 1] 523 100% 5 %5 L

1 POR AJ7E 1/16 525 b N TAE (XA T IE1 &)

3-0 tenx B4

DS-TM56M1522_21H_S 16 Rev 1.03, 2024/01/22




“g’ HITENX TM56M1522,/22B/22C/21H # &4

1.3 RAM F-HHER

CPU W — MRt 2% 7 MU BANK. F4~ BANK B Zn[§ g3 7Fh (128 +7%). ®A
BANK [ T &7 BARE FH T4 R I BE 2947 2% (SFR). SFR L5 B 277 2%, SLHlN#A RAM. A
CSLHLK) BANK 0L SR T RE 27225 BANK [ — 285 R Th R Zh A7 s vl BESE 55— BANK
FREEATER, DA ARES IRy el 5

RP1 Al RPO £ (STATUS [6:5]) /& BANK 147 .

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

Z UM ] DL B4R ER A Tk . X INDF ZF A28 AT S AE N AL TG0k, INDF 2973848 /2 SE R 37 A7 4
AR INDF 25 f745 148 2 52 br R AU 0] SO IR 3 2 f2 4% FSR 1R IR ZF 745 . A1 HL INDF %7
14 B (FSR == 0”)¥4i% 9 00h, [AJ#%5 N INDF 17 ek SEUFHE (AIRe SRS .
LK 8 17 FSR 274723 F11 IRP £i7 (STATUS [7]) iEfE#L R, v ISREHE R 9 fribht. 5% NI,

Direct Addressing Indirect Addressing
RP1 RPO 6 from OPCODE 0 IRP 7 FSR register 0

- - » - — »
Bank select Location select Bank select Location select

» 00 01 10 11 J

00h 80h 100h 180h

L -
Data Bank0 Bank1 Bank2 Bank3
memory
7Fh FFh 17Fh 1FFh

HE/ HEIH

FE FIW ARSI LR $F RPO=RP1=0 JFf I HTHIHE %
1 FH BT 4 P Ak 2 P o] AR PR A7 (1) BANK XA, JEHE AU RGN, Hife4 5IHTE
LA EIRHR ST F B O VX7, W DURRAMEETE S, T V) BANK.

DS-TM56M1522_21H_S 17 Rev 1.03, 2024/01/22



«® HITENX TM56M1522/22B,/22C/21H $#&-3

40
BCF TMOIE > BCX TMOIE
DECF CNT, 1 > DECX CNT, 1
INCFSZ RAM25, 0 > INCXSZ RAM25, 0
MOVWEF PAMOD10 > MOVWX PAMOD10
RLF RAMAOQ, 0 > RLX RAMAOQ, 0
SWAPF ADCTL, 0 > SWAPX ADCTL, 0
[BANKO] [BANK1] [BANK?2] [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 CMPCTL
00Eh INTIF1 08Eh PBMOD54 10Eh BGTRIM 18Eh CMPPNS
00Fh CLKCTL 08Fh PBMOD76 10Fh IRCF 18Fh DACTL
010h TMORLD 090h 110h 190h
011h TMOCTL 091h OPTION2 111h BG2TRIM 191h
012h T™M1 092h{ PWMPRDH 112h LDOCCTL 192h
013h TM1RLD 093h{ PWMPRDL 113h RDCTL 193h
014h TMI1CTL 094h PWMODH 114h IRCFT 194h
015h T2CTL 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 PWM5DH 11Eh 19Eh
01Fh 09Fh PWMS5DL 11Fh 19Fh
020h 0AOh 120h 1A0h
RAM Bank0 area RAM Bank1 area RAM Bank?2 area Don’t Use
(80 Bytes) (80 Bytes) (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

DS-TM56M1522_21H_S 18 Rev 1.03, 2024/01/22
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TM56M1522/22B/22C/21H M#EH

- » HITENX
<&

yo Al H B FHER L 1 5 F A7 4 (RPO=RP1=0)

CLKCTL
T™M1
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

T™M1

OPTION2

IRCF
DPL

16h
RAMO020
RAMOAO

37h
LVRPD

CLKCTL
IRCF

0Bh
CLKCTL
IRCF

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

; SFR in Bank0
; SFR in Bank0
; SFR in Bank1
; 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[OX0AQ] = 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

& Yu ) A A Sk ok R /5 % A7 4% (RPO=RP1=0)

BSX

MOVLW
MOVWX
MOVXW

BSX

MOVLW
MOVWX
MOVLW
MOVWX

BCX

MOVLW
MOVWX
MOVXW

BCX

MOVLW
MOVWX
MOVLW
MOVWX

DS-TM56M1522_21H_S

IRP
OFh
FSR
INDF

IRP
OFh
FSR
0Bh
INDF

IRP
OFh
FSR
INDF

IRP
OFh
FSR
0Bh
INDF

S IRP = 1 => Bank2/3

W = OFh

: FSR =W = OFh

- read SFR IRCF (10Fh) to W

S IRP = 1 => Bank2/3
W = OFh

: FSR =W = OFh

:W = 0Bh

- IRCF (10Fh) = W = 0Bh

; IRP = 0 => Bank0/1

; W =0Fh

i FSR =W = 0Fh

; read SFR CLKCTL (00Fh) to W

- IRP = 0 => Bank0/1

;W = 0Fh

:FSR =W =0Fh

;W =0Bh

; CLKCTL (00Fh) = W = 0Bh
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(O) HITENX TM56M1522,/22B/22C/21H # &4

1.4 B EE8 (PC) FiHEkk

SRR EE N 12 MR EES, REfE F-hE— 4Kx16 ) MTP ROM. M7 —/MEF a4,

PC W& N —NEHATHREF B2 bl . BRUUFEGAL, PC HIEH SN 1. ¥R E S M E
(000h) el & (004h) AT PC HWIUa LA W, *tF CALL/GOTO #54, PC W54 FIn# T 1147
Hihk, M PCLATH[3] fn#km 1 frttuhik. %+ RET/RETIURETLW $54-, PC MIRZHER 62 H A&

E#AT CALL/GOTO 84 2 /1, Wt Hirthtk#eit 2K, M1k E PCLATHI3], 75045054 b
PCLATH[3]. 5 RAM SR (&% 1.3 75 KL, SR 7Hi$E 4% LCALL/LGOTO k&t
CALL/GOTO #4244 . 4 | LCALL/LGOTO I, H P A4E 0 H ) o bk, A AR £ 35 %
PCLATH[3].

R Tt (PCI7:0]) HURSA15 £dm nT LLidid PCL %4748 (002h/082h/102h/182h) #EATIE . ZWFETH4L
7% (PC[11:8]) HIm 7 5 %t HAkiEId PCH 2747 %% (10Ch) B:EL. 44047 LA PCL %748 A H AR AT 5
A, AEERE PCH_S AT PCH AU . % OX1C 5 A\ PCH - /743 1] LI & PCH_S, K HAMMES
A PCH #7788 4415k PCH_S. EEJ5, PCH_S H#iEk%.

2 PCH_S #ERR N0, R $UTIEMLL PCL Zif78s N HAr$84, #4528 PCH # PCLATH
(00Ah/08AN/10AN/18AN) ZF /7 #% N 2 ATEAR . IX ARVFIEI I AT R &1 5 N\ PCLATH 788K H
MRS A N . MRS N PCL Aif7asit, PR S mATa WA KA~ PCLATH
BAT-A LS I E AR L 5 N PCL 27 A7 2% 1AH

M PCH_SEN 1" I, PATIEMLL PCL A fFas N HIRIIAE S, R IHS N PCL w748, JEH
A PCHo H{EAMEMTLL PCL #4748 9 HARIITR 2, @ UK PCH_S k&N “1°, H CIHF A
SCRPIE BRI

Instruction with PCL as Destination LGOTO, LCALL; keep PCLATH=0
PCH PCL PC
11 8 7 0 11 10 8 7 0
A
4 t T
PCH_S 8 12
1 0N&— (Write 0x1C
A Y to PCH) ALU { Opcode[14], Opcode[10:0] }
4 4
PCH  pCLATH[3:0]
7 3 0
PCLATH

- R —
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«® HITENX TM56M1522,/22B/22C/21H # &4

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

PCL PCL

RIW RIW

Reset o | o | o | o [ o | o | o [ o
002h.7~0 PCL: FE/7 it s Hdla iz 7~0

00Ah Bit7 | Bité | Bit5 | Bit4 Bit3 | Bit2 | Bitl | Bit0
PCLATH GPR PCLATH

RIW R/W RIW

Reset o | o [ o J o o | o | o | o
00Ah.3~0 PCLATH: *4#47 LA PCL N HbrHI#E 4 H PCH_S 15 I 4 fE v 248 715 B
00Ah.3  PCLATH: #4447 CALL/GOTO 4 , #ifeit&istm 147

R UM LCALL/ILGOTO 84 1), WZRFHEFRIRA

10Ch Bit7 | Bité | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0

PCH PCH

RIW W RIW

Reset o | o [ o [ o o | o | o | o

10Ch.7~0 PCH (W): 4347 P PCLAE N HFREIE-, gfe vh s i o ik £
5 Ox1C K% E PCH_S=1, PCH {## R IA1H
5 H A8 k%R PCH_S =0, PCH 3k PCLATH

EEJG , PCH_S 45k

10Ch.3~0 PCH (R): g iH##s Hd i 11~8
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(O) HITENX TM56M1522,/22B/22C/21H # &4

YERRN 12 A1 552, 8BMARRE. LCALL $8 -2 AU b Wk 2 7> HE AN HERR . 43047 RET/RETI/ RETLW
TR AW HRIUT AR o X T RE XA T DR KR LG 4 TABRL & TABRH ifid & &
DPTR = {DPH, DPL} #if7##44 16 fii ROM %4k %] W M TABR #iffds. @il CiEFREN
TABR (18Ch), 44t T 7 —Fiks 16 2 ROM HHE A W R TABR & A28 1 771

Ou: EE AL T TABLEL” A1 TABLE2”ff] PROM %4,

ORG 000h DA
LGOTO START

START:
MOVLW 00h
MOVW X RAMO020 D W E AR
MOVLW 1Ch ; 5 1Ch | PCH L% & PCH_S #ri
MOVWX PCH
LOOP:
MOVXW RAMO020 B RIMEBE W A7
LCALL TABLE1 s AR
INCX RAMO020, 1 s BN — ANk R 5] ik
LGOTO LOOP B3] LOOP b2
MOVLW (TABLE2 >>8) & Oxff
MOVWX DPH
MOVLW (TABLE2) & Oxff
MOVWX DPL : DPTR = {DPH, DPL} = TABLE2
il s 4 TABRL / TABRH i
TABRL ; ¥ PROM ik 75 04 3 2 W M TABR
(W = TABR = 86h)
TABRH ;5 PROM v 114 i 8] W M TABR

(W = TABR = 19h)

, L RF IR I BE A A7 4% TABR 3%

MOVLW 01h : TABR 5 01h = 54 TABRL
MOVWX TABR ; BEH PROM ik 775 $df: 1 W #1 TABR
(W = TABR = 86h)
MOVXW TABR ; BZHL TABR #| W (W = 86h)
MOVLW 02h ; TABR 5 02h = 54 TABRH
MOVWX TABR ; BEE PROM 775 $df: ) W 1 TABR
(W = TABR = 19h)
MOVXW TABR ; B2H TABR £ W (W = 19h)
ORG X00h
TABLE1:
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
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«® HITENX TM56M1522,/22B/22C/21H # &4

TABLEZ2:
.DT
.DT

0x1986
0x3719

: 16-bit ROM data

JE: SR 256 ) ROM ks SCA—TT, Kk ROM F 16 T, 000h~OFFh, 100h~1FFh, ...,
FOOh~FFFh. #5)1fiiji, PC[11:8]7 LAKY & ONTUH . BT LA T F— AT L, DLk G R E
RS . Kk, B4, 7 X0oh (X =1,2,3, ..., E, F) Bsh— M akEN, BIRERLH 255 MUE.
R A REL PR D, MARER Rtk &y X00h, 1A 7FZHAIE SRR B A T
[F]—ANvi b

18Ch Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TABR TABR
RIW RIW
Reset 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0

18Ch.7~0 1 TABR E A 01h = #54 TABRL (i&2EX PROM & ¥ $3E 2] W 1 TABR)
2. TABR 5 A\ 02h = #§4 TABRH (i2E PROM BT #H#EE] W H TABR)
3. RELHE 01h 5% 02h LAAMAE S5 N5 17-4% TABR
4 CiEER, fEPR 180D 2 2 )5, 13 TABR PUREE: ROM B3R HUE
ASM f7ist7: L #E75< TABRL | TABRH Z( 77 77 4% TABR. # X A Z2/H75 17 %% TABR [ 715, b

W SFR HWAUTO =1
C HIEEZ: fE/H TABR. K GELE BT FE/ IS el 2 A A (T /. A2 i 7 o A 55 F2 /79 5

BB A ET . B REE S H 18,
1.4.1 ALU FIT/E (W) F75

Z ALU J& 8 fr5EMT, BEMPHEATINE. W%, RALANZARERE. P MRIEEIR S, EHA MR
TEHGE W Hf7as, B2 NHT ALU B1ER) 8 AW Fhkarfras. 7 — DRIEEEEE 3448
B R HARHE . RN IRESEE T, BRIEE0E W B R BOUEE A A . IRIEPTIAT IR 2,
ALU T]RER MRS B A7 4% T IOHEHT (C) 5B (DC)ME (2)hr S 1IME. C A1 DC ARE 7 AE i
SRR IS Y A

R AEACRESFEAAEA S o SRR FI A AL AR

1.4.2 JRAZ 7745 (003h/083h/103h/183h)

BWAAERAE ALY SRR S E BRAE . RS UG4S 10 H 0, mGAE T it 25
188 —FE. USRS AEAZMM Z, DC B C MR I H I, FB XX =AML S N AR .
WA LA B U B S Mo e . BRIk, R BCX. BSX Il MOVWX #5435 Uk 45 % 17 48

(Rl R e A AN 23 SR I LT
STATUS Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
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 it

7

IRP: Zif-#s T Bank 1) i F: A7 (H T R#SH4k)
0 = Bank 0,1 (000h - OFFh)
1 = Bank 2,3 (100h - 1FFh)
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“g’ HITERN> TM56M1522/22B,/22C/21H $#&-3

RP1:RPO: #4717 #4471 Bank (K& 47 (F T EiE k)
00 = Bank 0 (000h - 07Fh)
01 = Bank 1 (080h - OFFh)
10 = Bank 2 (100h - 17Fh)
11 = Bank 3 (180h - 1FFh)
£ Bank iy 128 71
TO: #IFr&
4 0: i f78 CLRWDT/SLEEP #54 /5
1: WDT i
PD: s H bR &
3 0: b E f7el CLRWDT #8545
1: $447 SLEEP 484 )5
Z: Ehrid
2 0: BARIEH ML RARNE
1. WRIEEMERNE
DC: Decimal Carry Flag or Decimal / Borrow Flag
ADD #54 SUB 54
0: it r 0: KA EAL
L ART T A AL 1 BAE s
C: AR BUMEAL bR E
ADD 154 SUB 54
0: it r 0: MSB A &1z
1: MSB H i#HA7 10 BAE AL

6:5

O yull: AL RIE R B NIREF A4 STATUS /748
MOVLW 00h
MOVWX STATUS : JERE STATUS %i/E%e

O yuf: ALFHEEALANERR STATUS ZF474%

BSX STATUS, 0 (K HE C=1
BCX STATUS, 0 ; 15 RR C=0

O JEfl: @t BTXSS #84-7i5E Chrik

BTXSS STATUS, 0 ; BB AR &
GOTO LABEL_1 ; W C=0, Bki%2| LABEL_1
GOTO LABEL_2 ;I C=1, Bk E| LABEL_2
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“g’ HITENX TM56M1522,/22B/22C/21H # &4

2 B
Zas A R A 7 K
® 5 fr (POR)
® (K EE AL (LVR)
® SNEIG| I AL (XRST)
® & M5 (WDTR)
Sl L EHE AL (POR). AMEEIIE L, (XRST). AIIMER 88 E AL (WDTR) S HLE & 47

(LVR) Bl#21. CFGWH I E M Thft. B4, SFRIREIHERIME, FEFIHEEE (PC) #iEk:, JH.
Y M AT B 000h A TFUBIE T . RS FESs (STATUS) LI TO F1 PD tr&d878 KA B AR

2.1 LB (POR)
TEEHEE S, FTA R S 0 5 A Bk 1 B AT (R BR R o A
22 {KHBERN (LVR)

IR S R AL T BE A A A i ISR T BRI AT AR S B AL, ATBLIE#E 16 DNBIEZGN . LVR 3%
PRI CFGWH #rf7 a5 iE o ZMLAN LVRIEFER; M I 055 18 ARSI A SR T AR %

LVR & FHE:

LVR level Operating voltage LVR level Operating voltage
(TM56M1522/22B/21H) (TM56M1522C)

LVR2.05 5.5V > Ve > 2.05V LVR1.80 5.5V > Ve > 1.80V
LVR2.20 5.5V > Ve > 2.20V LVR1.93 5.5V > Vcc > 1.93V
LVR2.30 5.5V >Vce > 2.30V LVR2.07 5.5V >Vcc > 2.07V
LVR2.45 5.5V > Ve > 2.45V LVR2.21 5.5V > Vce > 2.21V
LVR2.60 5.5V > Ve > 2.60V LVR2.36 5.5V > Ve > 2.36V
LVR2.75 5.5V >Vce > 2.75V LVR2.49 5.5V > Ve > 2.49V
LVR2.90 5.5V >Vce > 2.90V LVR2.63 5.5V >Vce > 2.63V
LVR3.00 5.5V > Ve > 3.00V LVR2.77 5.5V >Vce > 2.77V
LVR3.15 5.5V > Ve > 3.15V LVR2.91 5.5V > Vce > 291V
LVR3.30 5.5V > Vce > 3.30V LVR3.06 5.5V >Vcc > 3.06V
LVR3.45 5.5V > Ve > 3.45V LVR3.20 5.5V > Ve > 3.20V
LVR3.60 5.5V > Vcc > 3.60V LVR3.34 5.5V > V¢ > 3.34V
LVR3.70 5.5V >Vce > 3.70V LVR3.48 5.5V > Ve > 3.48V
LVR3.85 5.5V >Vcc > 3.85V LVR3.63 5.5V >Vcc > 3.63V
LVR4.00 5.5V > Ve > 4.00V LVR3.77 5.5V >Vcce > 3.77V
LVR4.15 5.5V >Vce > 4.15V LVR3.90 5.5V >Vce > 3.90V

ANFEH Fsys AAFKRMC IR, 1525 HRAER T BERER, QUERITERN LVR BI{EZ0)]
T Fsys SR TAR L, RG] Bedt NI R AR
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“g’ HITENX TM56M1522,/22B/22C/21H # &4

2.3 4RSI IR AL (XRST)

SRS AL AT LAl CFGWH #7848 IE B fE . B 2 /D Z0REF 2 4> SIRC I B & 1 4 REHEE Fr
PiTiien 2 fih 5 S B B XRST KAl iy 1201 & A S I B OV HBRIAE AL, 10 TO/PD b A2 E AR
Wi o

SR SR A RGBSRy E I RS IEAEEAT . RS RIR R R G M. 4h
AL AT AE R IR R AL, RAF RSN R AL F K T LAOR P 22 Gt LA S A 3 o ISR 1R N AR

£ 7]

NRESET
MCU

0.1uF

N R

24 BT 1M 282 AL (WDTR)

WDT ¥ B A7 Al i@ CFGWH 27 788 B fE . ‘e e budmg i Rz iT, S wME IR RS TE
f#1k. WDT i i r DLl WDTPSC SFR #%F#:. WDT it 834 E A8, CLRWDT SFR fiERx,
WDT i B A7 5 T #5547 28 K 2 N HBRINEA{E . TO/PD kB A2 ZAL IR

& il E LB E

ORG 000h D AL
LGOTO START ; BhFE B AR Hhhk
ORG 010h
START:
PR

LGOTO START

- R —
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“g’ HITERN> TM56M1522/22B,/22C/21H $#&-3

3 B L B AT TAEAR

3.1 RGiHTEE

VUL R IR 0 R GEHAT VLo BB DOR, FXT (USRS . SXT (MBI . SIRC
(HFRCIZR 8 ) FFIRC (HIFRCHE ) o FEANIERIRER T UAE ARG 8 N FCPUN . 7
THREAT, LUK ERED (SIRC 8% SXT) HLEB NIRFIIRY LA T2 BESg (2, 23 SIRC A
WKT/WDT B AL 2P, 152 W T .

HEG, E&ELIEFEKKIS KHZ(@Vee=5V) SIRCIZ{T. AT & HBITH 24, B Sk Ba &
PR B Vec RVFS T EE S RGN g7 £ N IBKIEL T, — N 16MHzI R4t
I R T E Ve > 2V(@25°C).

CLKCTL (OFh) SFR¥ZE | RSt 8 i TAE. 2 H AP Z T A R RE ik E . AEFNSFAS
TSTP=1FICPUCKS=1. #iliZ/i5 \IHSFR.

WDTE.1 (CFGWH.13) L
WDTE.O (CFGWH.12) j
to WDT
Sleep instruction i} r 0
to WKT
WKTIE (0Bh.3) —D_’ 0

I: —>
SIRC 0 to T2

Slow-clock
SXT 1

SCKTYPE Fast-clock

Divide Fsys
1/2/4/8 j_,

Sleep
instruction

(OFh.7)

SLOWSTP (0Fh.4) —
Sleep instruction — CPUCKS

(OFh.2)
FASTSTP__ >
(OFh.3)

2

CPUPSC
(OFh.1~0)

a
FIRCPSC
(CFGWH.5)

FCKTYPE
(OFh.6)

i B 7 AR I

FIRC (B RC BRmt4f) iR al LUl IRCF (10Fh) #E47H%E. 24 IRCF=00h I, #i%fHk. 4
IRCF=7Fh i}, #i#m. FEA IC vREEAAFN IRCF BRIME, ATLAIRATAT DAZE b H 5 DL R
FHE AL S FIRC=16MHz 4% .
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“g’ HITENX TM56M1522,/22B/22C/21H # &4

PR

TEXFPER, KA FIRC 3 FXT {E4 CPU I #h (Fsys) SKRPUTHEF . Timer0, Timerl B by B
Xz, PWMO Hen] LLidid 1 B PWMCKS (91h.5~4)ik 4% Fsys. FIRC (16 MHz) 5t FIRC*2 (32 MHz) >k
Kzl T2 Puliid i & T2CKS (15h.3~2), &M 4. Fsys/128 ui FIRC/512 (16 MHz/512) SK4KZ)) .

1B iE B

FHLERE A G, A EANEEAN, BOAKEN A SIRC. EME AT, Henphnl biEIE GEt
FASTSTP=1, M&H) HiiztT Bt FASTSTP=0) . A #MEEE (Timer0. Timerl Z8) W4z #3
RN E, BT PWM R T2 Hen] DLUE R AR BhJs. 120 8 mT LLEFE SIRC B SXT.

R
AT SLEEP $54J5, WIR SIRC B SXT {37EHkH, WF/RIHEA IDLE #X. IDLE #xUiit & & oy
FH A BT i T 2% 11 o A7 A 792 0] AORER SIRC B SXT B WA UM R

(1) {F34T SLEEP 3542 #i, JEFE SLOWSTP=0, SIRC 8% SXT 134T LR . EXMENT, 18
AT DAk SR, DARRR T2 BrE S A= T R stiadT,

(2) fFH#HAT SLEEP #4287, & E WKTIE=01lb B, WDTE=11b, SIRC {34R 1] LA¥RET%, LAfR4+E
WKT/WDT ££ IDLE #:5, Fiz47.

13 IR

FEAT SLEEP 484 2 i H% SLOWSTP (0Fh.4) Ef, WKTIE (0Bh.3) Ji§ %4 WDTE = Oxb & 10b, /5

Frfs s N IERES, P R 1 1 A IR S RS, ANRIZARAE T, Fra i iR &
CHU SRt ph) Kok, IF A AT B
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«® HITENX TM56M1522,/22B/22C/21H # &4

3.2 MR G AR
ZAFIZATE L R U R 2 — Psiiial, 1eaiiiat, 2SR E b,
SLOWSTP =1
WKTIE =0
SLOWSTP =0or 1 WDTE = 0x or 10
CPUCKS =1 (SLOWSTP =1 and CPUCKS =0or1l
FASTSTP =0 WKTIE = 0 and -
WDTE = Ox of 10) FASTSTP=0o0r1

& SLEEP

FAST

CPUCKS =1

& Wakeup (SLOWSTP =1 and

WKTIE = 0 and
WDTE = 0x or 10
LEEP
&S CPUCKS =0
CPUCKS =0 CPUCKS =1 & ke
= FASTSTP =0
CPUCKS =1
(SLOWSTP = & Wakeup
RESET or WKTIE = 1
or WDTE = 11)

& SLEEP
CPUCKS = 0 & Wakeup

SLOW P
(SLOWSTP =0
or WKTIE=1 _
SLOWSTP=0o0or1 or WDTE = 11) (SLOWSTP =0 or
CPUCKS =0 & SLEEP WKTIE =1 or
FASTSTP=10r0 WDTE = 11)

CPUCKS =0or1
FASTSTP =0o0r1

Note:
- SLEEP denotes SLEEP instruction

- Wakeup denotes wake-up events, such as External pin interrupt, WKT interrupt or T2

Interrupt.
- CPUCKS (0Fh.2), FASTSTP (0Fh.3), SLOWSTP (0Fh.4), WKTIE (0Bh.3)
CPU T{EHER

CPU A ORI 4 S B
B Fsys PR ol & eh | TMO/TML T2 WKT WDT g ile =
P | PRk B 17 B 17 IBAT BT BT BT X
CE IR s A Y 247 247 247 1247 X
wi | e | omk | s | owe | g | ot | SR [wemoms
{1k {1k ik =1k {71k {1k {21k {21k 10
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“g’ HITERN> TM56M1522/22B,/22C/21H $#&-3

o HREFEMEAYIHEBHEERK
P A e S U, B SELIT AT DL R 5B
(1) Ve 2 12E A (CPUCKS=0)
(2) fF 1P g (FASTSTP=1)

O s PR D) 2 1A

BCX CPUCKS ; Fsys=1 &
BSX FASTSTP o5 Ll A

o MEEBA Y HERIFH A

SLOW & A] LA T CLKCTL 271725 (f) CPUCKS=0 K5 H . 4 SLOW fE 133 FAST #i=
W, BUEIF AT LT P

(1) JE R PR B (FASTSTP=0)
(2) UieEIthdi (CPUCKS=1)

O s M U] B PO

BCX FASTSTP s A BT

NOP

BSX CPUCKS ; Fsys=1Jeht a4
o ZFHEAKE

IDLE #5320 R] DAY v B HEAT RO -

(1) J8 g4 (SLOWSTP=0) or WKT (WKTIE=1) or WDT (WDTE=11b)
(2) ¥ T2 BHEPIRD 8 Bl (T2CKS=0)
(3) 44T SLEEP 454

25 NS T DU I AME R T . WKT SRR T2 Hh ke e i .

Ol PR Mg R ) e 2 2 AR

BCX SLOWSTP ; fEAT SLEEP 54 5 12 0 Bk aliziT
MOVLW 00000000b

MOVWX T2CTL

SLEEP s RN AR
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« P HITENX TM56M1522/22B/22C/21H M

o (FIEHAWE
Ay RLid s AR U v B A AR
(1) fFiE12n % (SLOWSTP=1)
(2) %1k WKT (WKTIE=0)
() 4T SLEEP 54

f A R RER S8 5| R I A 5] RS e e

%y 2 WDTE=11b i}, CPU JoiZiih N5 1bAa,
O Yaf: PR MEE B )4 24 A
BSX SLOWSTP s fE$0AT SLEEP 84 J5 15 1L 13 1 8.
MOVLW 0000 0000b KM WKT 13
MOVWX INTIE
SLEEP s HENAE IR AR .
0Bh Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTIE ADCIE T2IE TMLIE TMOIE | WKTIE | INT2IE INT1IE INTOIE
RIW R/W R/W R/W R/W RIW R/W R/W R/IW
Reset 0 0 0 0 0 0 0 0
0Bh.3 WKTIE: R [iff 7 I 25 w0 {5 B R A i o 6 24 g
0: =M
1: ffigE
OFh Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bitl | Bit0
CLKCTL | SCKTYPE | FCKTYPE — SLOWSTP | FASTSTP | CPUCKS CPUPSC
RIW RIW RIW — RIW RIW RIW RIW
Reset 0 0 — 0 1 0 1 | 1
OFh.7 SCKTYPE: 1&g} #hik %
0: 218y SIRC
1: 18 IHh oy SXT
OFh.6 FCKTYPE: Pl sk
0: RIS 8N FIRC
1: PREBE N FXT
OFh.4 SLOWSTP: £ SLEEP #5 4 J5 5 1515 s}
0: 2 7E SLEEP 54 5 4HE1T
1: 1 Bh{E SLEEP 54 515 1LI1E4T
OFh.3 FASTSTP: {5 15 fh i
0: Pt ity
1: PRm s ik
OFh.2 CPUCKS: Z 4 i i ik 4%
0: 1&g 4
1: PR 4
OFh.1~0 CPUPSC: R BRI 41e% . RS #hi
00: FxLA 8 01: BRUL 4
10: FRLA 2 11: FRbL L
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(“’ HITENX TM56M1522/22B/22C/21H ##EH

3.3 R BH IR 2%

ENFIIE RC (FIRC) BT, F EIRG ™4 16 MHz (19 R Gl b o T F U5 S 2 BRI P R I
PG A IIVERE, DRGNS HL YR 55 B LR EE 1 uF AT 0.1 uF JCEESEIT VCCIVSS 51, ] LB i

NARGIIFRENE .
l VCC

0.1uF 1UFT
VSS

Internal RC Mode
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‘g’ HITEN> TM56M1522/22B/22C/21H FHE4

4 ¥

GRA 19 LA TFEM 11 AFEE. AP WREE A SR RerEmIfL. JoR A REEHI A2 01k
K1, TR B E S B AR .

WA R T AEAL (INTIE[7:0], INTIEL[4], INTIEL[2:0]) B, ©¥fihk CPU KRS iZH .
CPU 7E 4 HIHAT 82 AL IR #2532 b [FIRS, [ CPU #fi A\ “LCALL 004” 54, & & i-flag
PAR7 1535 B R 2

i-flag fEAT “RETI” #5492 JE iR, tmt2id, fErBiiss Remcir, ERFHhESH—%HL
BARAT o TR F AR A R o FIW FE IR 55t I e I 0 2035 o o W7 < R 2 17 2%

Interrupt
Source

Interrupt Pending

— . Interrupt
O -
Vector
—
Interrupt
Enable
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A
C“) HITENX TM56M1522/22B/22C/21H A&+

O ol fE A B ARl R E INTL (PAL) g R

ORG 000h =K A=A
LGOTO START ;B4 3 R 7 ik
ORG 004h y BT A T )
LGOTO INT DI INTL (PAL) S N BT
ORG 005h
START:
MOVLW 0000xxxxb
MOVWX PAMOD10 s PR R0 FE N INTL 5] i R
; T K AP B R R N
MOVLW XXXXXX1XDb
MOVWX PAD BRI INTL, AR Tt R R o
o TG -l ok VAN
MOVLW XXIXXXXXb
MOVWX OPTION D INTL i fd o BN BT
MOVLW 11111101b
MOVWX INTIF IERR INTL A s SRpr
MOVLW 00000010b
MOVWX INTIE CfHRE INTL Ik
MAIN:
LGOTO MAIN
INT:
MOVWX 20h ;¥ W B2 SRAM 20h
MOVXW STATUS : 3REL STATUS #idf:
MOVWX 21h ; ¥ STATUS #4715 3] SRAM 21h
BTXSC INT1IF R INTLIF AL
LCALL INT1_SUB D INTLIF = 1, Bk 2] INTL SRS 127
EXIT_INT:
MOVXW 21h : 3KHL SRAM 21h ¥#
MOVWX STATUS : PKE STATUS #iE
MOVXW 20h VIRE W EE
RETI ; INH BT (=]
INT1_SUB: ; INTL Hh W iR 55 R 7

MOVLW 11111101b
MOVWX INTIF DIEBR INTL FR I R bR &
RET
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- » HITENX

TM56M1522/22B/22C/21H M#EH

0Bh Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTIE ADCIE T2IE TML1IE TMOIE | WKTIE | INT2IE INT1IE INTOIE
RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0
0Bh.7 ADCIE: ADC ¥ g
0: %M
1: ffigE
0Bh.6 T21E: T2 il fdfE
0: %M
1: ffigE
0Bh.5 TMA1IE: Timerl T W {i fig
0: %]
1: ffge
0Bh.4 TMOIE: Timer0 9 ki fig
0: %]
1: ffife
0Bh.3 WKTIE: Mt 52 i 25 HH W7 G A o 82 o ) 285 156 A
0: %]
1: ffife
0Bh.2 INT2IE: INT2 rh ki fdifE
0: %]
1: ffife
0Bh.1 INTLIE: INT1 rh it
0: %]
1: ffife
0Bh.0 INTOIE: INTO {4
0: =
1: ffigE
0Ch Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTIF ADCIF T2IF TMLIF TMOIF WKTIF INT2IF INTLIF INTOIF
RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0
0Ch.7 ADCIF: ADC H i F b &
2 ADC ##2E R g B HIW B AL, XTIEALS 0 BHiE FRiZdn &
0Ch.6 T21F: T2 il s bn &
T2 B B HIW B AL, SFIALS 0 KBS iZbs &
0Ch.5 TMLIF: Timerl W3 br &
2 Timerl % A i HIW B AL, XTIALE 0 BiE iZbs &
0Ch.4 TMOIF: Timer0 = W7 3544 b &
24 Timer0 v i B HIW B AL, SHIUALE 0 KiiE kR iZbr &
0Ch.3 WKTIF: M g i a5 o W SR br &
iR S I 2SRRI i HIW BAL, WAL S 0 KiE R iZ bR &
0Ch.2 INT2IF: INT2 5| JHI R B #5 b i b &
24 INT2 B R A T B ET B HIW B A7, XTI S 0 Bk iZbn
0Ch.1 INTLIF: INTL 5] R B9 B b Wi br &
2 INTL 5 & A TR B TS B HIW BAT, SIS 0 435 W i%bs &
0Ch.0 INTOIF: INTO 5] BT B U/ b TH i v e i b &

2 INTO 5 A N B/ ETHATN B HIW B, XIS 0 R i

ﬁ
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- » HITENX

TM56M1522/22B/22C/21H M#EH

0Dh Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTIEL - - - CMPIE - - PWMIE | LVDIE
RIW - - - RIW - - RIW RIW
Reset — — — 0 — - 0 0
0Dh.4 CMPIE: bbix 8% b i fdi g
0: %M
1: fgifE
0Dh.1 PWMIE: PWM H i fii g
0: %M
1: ffige
0Dh.0 LVDIE: LVD F W {fife
0: %]
1: ffige
OEh Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTIF1 - - - CMPIF - - PWMIF LVDIF
R/IW - - - R/W - - R/IW R/W
Reset - - - 0 = = 0 0
OEh.4 CMPIF: b as b W sk i hn &
24 CMPO UL i & 200 HH HIW BAL, XTI E 0 M5 KiZbnE
OEh.1 PWMIF: PWM H W S 25 bR &
24 PWM & BT ECBS B 5 HIW BAL, ST E 0 15 iZbn &
0Eh.0 LVDIF: LVD b -2 5 br i
4 Vee < Voo i 1 HIW B A7, STALE 0 K5k iZbr &
81h Bit 7 Bit 6 Bit 5 Bit 4 Bit3 | Bit2 Bitl | Bit0
OPTION |HWAUTO| INTOEDG | INTLEDG - WDTPSC WKTPSC
R/W RIW RIW RIW - R/W R/W
Reset 0 0 0 = 1 [ 1 1 | 1
81h.6 INTOEDG: INTO 5| i i it £ 3% %
0: FF&IAZ ik
1. EFa gk
81h.5 INT1EDG: INT1 5| kil 2 4%
0: FF&ihZ sk
1. FTHA Sk
91h Bit 7 Bit 6 Bit5 | Bit4 Bit 3 Bit 2 Bit 1 Bit 0
OPTION2 - - PWMCKS - INT2SEL | INT1SEL | INTOSEL
R/W - - RIW - RIW RIW RIW
Reset — — 0 | 0 — 0 0 0

- -
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91h.2 INT2SEL: INT2 5] ik £
0: PA7
1: PB5

INTISEL: INT1 5| ik £
0: PA1
1: PB1

INTOSEL: INTO 5| Jiik £
0: PA3
1: PB2

51/0 ¥gH

91h.1

91h.0

5.1 PAO-PA7, PB0-PB2, PB4-PB6

A~ 10 #A 4 FfE R E . B RE R NI it CMOS it ERipH, T
HRH . S AISCE MR . PWMO %555, T 10 #SCRFMEERIRIE TR T PAT - B HSINK (105h.2)
€. PAT®A 12 RE. THEMEERRAES.

RG] ] DAEAS R AR T 4R, W R R PR

PAXMOD PADX PAO~PA7, PB0~PB2, PB4~PB6 . , s in | I IR
0000b 0 Friw RIS
1 PN BstiA Y Y
0 H KB
0001b 1 iﬁ)\ r%_‘gﬂ%t\ - Y
0 RIKSh
0010b CMOS %
1 B pe—
LEEVLPNL TS
0011b X ADCx / CINx/ CIPx / XT*/ B
LDOC
* XT 7 b AR 28
1/0 5| fIZE A 1
PAO~PA7", PBO~PB2
PAXMOD PADx ; ’ e . e in o | T IR
PBXMOD PBDx PB4 PBAGB IR | FRIEM | BrrmA i
5| HIThRE
0100b 0 T i RIS d
1 TN A Y Y
0 T fIE3E) :
101
0101b 1 7N P v
0 {RIKS)
11 )
0110b 1 CMOS % Hi e
I16% CMOS #iH
0111b X WM
*: PAT AT 12 fRFE . o BT e LI A )
1/0 5| HISEH 2
PAXMOD PADX PAO~PA7, PBO~PB2, PB4~PB6 . N win | I EIAE
PBXMOD PBDx B T SIERAS | Ehi s fE | A W
1000b 0 PAR] (e
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1 DN F Y Y Y
0 IR IR - - -
1001b UL {5z
1 LN e - Y Y
0 RIKSh - - -
101 CMOS % —
010b 1 i ) - - -
1011b R
1/0 5l 3
PAO~PAT7", PBO~PB2
PAXMOD PADX ’ : . . " 5| AR
PB4~PB6 SRS | FREM | BurmA
" g
PBXxMOD PBDx B ITh e 167 e
N : [ XA - - -
1100b 0 PR 1&%@[531 ]
1 LD DA Y Y Y
0 “ R - X'— = = =
1101b Jiﬁ QMW}
1 LTI EAS - Y Y
0 RIXsh - - -
111 CMOS % -
Ob 1 Lingay e - - -
A g0 12 Ve
1111b X 1/2 Ve (1/2 bias)(except PA7) - - -
- (PAT) Hr
*: PAT LA L2 I 43 Fo LRI 7 FELIE A )
1/0 5IIZEH 4
PAXMOD / PBXMOD
” WE
9l W B 0011b 0111b 1111b
(WA ANAE) | ) (P40 5 )
ADCO -
PAO CIN2 PWM50 1/2 bias
ADC1 .
PAL cIPl PWM10 1/2 bias
ADC?2 .
PA2 Clp2 PWM40 1/2 bias
ADC3
PA3 CIN1 PWM20 1/2 bias
LDOC
ADC4 .
PA4 XIN PWMOP 1/2 bias
ADC5 .
PAS5 XOUT PWM30 1/2 bias
PA6 ADC6 PWMON 1/2 bias
PA7 - - Pull-up
PBO ADC7 PWM10 1/2 bias
PB1 ADCS8 PWM20 1/2 bias
PB2 ADC9 PWM30 1/2 bias
ADC10 -
PB4 ciNg PWMOP 1/2 bias
PB5 ADC11 PWM50 1/2 bias
ADC12 .
PB6 CIP3 PWMON 1/2 bias
PxxMOD £ K4k Th ik
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Write

Read/Write

Alternate function output

Read

Digital input

—»

P

’ Output data registers ‘

4_€%

Output
control

—

—

Push-pull,
Open-drain or
disabled

Pull up

Pin

Pull down

Analog input -
— 5 S

85h Bit7 | Bit6 | Bit5 | Bit4 Bit3 | Bit2 | Bitl | Bit0
PAMOD10 PALIMOD PAOMOD
RIW RIW RIW
Reset 0 | 0 | 0 | 1 0 | 0 | 0 | 1
86h Bit7 | Bit6 | Bits | Bit4 Bit3 | Bit2 | Bitl | Bit0
PAMOD32 PA3MOD PA2MOD
RIW RIW RIW
Reset 0 | 0 | 0 | 1 0 | 0 | 0 | 1
87h Bit7 | Bit6 | Bits | Bit4 Bit3 | Bit2 | Bitl | Bit0
PAMOD54 PA5SMOD PA4MOD
RIW RIW RIW
Reset 0 | o | o0 | 1 o | o [ o ] 1
88h Bit7 | Bit6 | Bit5 | Bit4 Bit3 | Bit2 | Bitl | Bit0
PAMOD76 PA7MOD PA6MOD
RIW RIW RIW
Reset 0 | 0 | 0 | 0 0 | 0 | 0 | 1
88h.7~4 PA7MOD ~ PAOMOD: PA7~PAOQ 5| i {4 il
88h.3~0  0000: FFJwElE 74 N7 i
87h.7~4  0001: JFRERE T HIA
87h.3~0  0010: CMOS #edki
T LA
gch7gq 0100 }Fﬁﬁ%ﬁz%ﬁu)\wﬂiﬁ(PA7v&ﬁ )
gsn - 0101 JFIRERHT AN

0110: CMOS HE#% i
0111: #MEEThRES H
1000: s BB 4 N AT 5| 0 i e g
10021 T B 74 N A 5] 0 i 2 e gt
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1010: CMOS HE %51

1011: f# 84

1100: FHREEC T Hr N5 R B0 5| B O3 e i (PAT A T i7)
1101 FFIRe BT i N A 5] JET 4 A nie it

1110: CMOS HE 4

1111: 1/2 Ve (L2 fJE) (= T PAT) 8 FHi(PAT)

8Ch Bit7 | Bit6 | Bit5 | Bit4 Bit3 | Bit2 | Bitl Bit 0
PBMOD10 PBIMOD PBOMOD
RIW RIW RIW
Reset 0 | 0 | 0 | 1 0 | 0 | 0 | 1
8Dh Bit7 | Bit6 | Bits | Bit4 Bit3 | Bit2 | Bitl | Bit0
PBMOD32 - PB2MOD
RIW - RIW
Reset - 0 | 0 | 0 1
8Eh Bit7 | Bit6 | Bits | Bit4 Bit3 | Bit2 | Bitl Bit 0
PBMOD54 PB5MOD PB4MOD
RIW RIW RIW
Reset 0 | 0 | 0 | 1 0 | 0 | 0 1
8Fh Bit7 | Bit6 | Bit5 | Bit4 Bit3 | Bit2 | Bitl Bit 0
PBMOD76 - PB6MOD
RIW - RIW
Reset - 0 | 0 | 0 1
8Fh.3~0 PB6MOD ~ PB4MOD, PB2MOD ~ PBOMOD: PB6~PB4 and PB2~PB0 5| iijif# =X, 42 il
8Eh.7~4  0000: FFi e i N\ b i
8EN.3~0  0001: JFR e T4
8Dh.3~0  010: CMOS et
ggﬂ-;:g 0011: BHAHA
: 0100: JHw ERE A A T Hr
0101: JFiR e T4 N
0110: CMOS HEHi i
0111: A& Th K
1000: JT-ifs =l 5 - N\ bR A0 51 IR0 5 A e
1001 JT- e =l 5 i N\ AN 51 B0 5 A i
1010: CMOS HE464r H
1011: ¥nER
1100: JTifs =l -4 A\ T A0 510 5 A e
1102 JTJe =l - A\ AN 51 0 5 A v
1110: CMOS 46 4r H
1111: 1/2 Ve (121 )JE)
05h Bit7 | Bit6 | Bits | Bit4 | Bit3 | Bit2 | Bitl Bit 0
PAD PAD
RIW RIW
Reset 1] 1] 1] 1] 1 | 1 ] 1 1
05h.7~0  PAD: PA7~PAO data
06h Bit7 | Bit6 | Bits | Bit4 | Bit3 | Bit2 | Bitl Bit 0
PBD PBD
RIW RIW
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[Reset | 1 [ 1 [ 1 | 1 [ 1 ] 1 T 1 1 1 ]
06h.7~0  pBD: PB7~PBO ¥
105h Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PINMOD - = Reserved = = HSINK Reserved | Reserved
RIW - - R - - RIW RIW RIW
Reset — — X - - 1 0 0
105h.5  Reserved: B & J5 i BN A 40
105h.2  HSINK: Fif5 10 i [ s i fa A
0: I HE IR
1 SEERER. (PATLEERERGRE D
105h.1  Reserved: iR EF N0
105h.0  Reserved: iR EF N0
5.2 5| fHInk fg

FITATIR) 1O ST 51 Bl A e i RE T

PA0 X—

PA7 X}— PXWKUP

PBO [——

;

PB6 [X—
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6 Sl ZhREARER

6.1 F 1% (WDT) /MalE 52 it 5% (WKT)

WDT fl WKT M FE RN RC IR% 8%, FA RMAITHEE . WDT. WKT [ B 3] B 51 7
s #igs (WDTPSC[1:0], WKTPSC[1:0]) #4Ti%#%. WDT it} 8¢ d CLRWDT #5475k . W EHATE
I, U WOT #2488 R EAE S .

WKT {15 282 — /N E G128, WKT BB A WKT ks & (WKTIF) . WKT € i) 23 i
WKTIE=0 /&/MZ 1. WHE WKTIE=1L, CPU LibEAFRTEIEMR T, WKT i+ 8484 — B it 5.

XRSTE (CFGWH.7)
NRESET pin
Power On _v\ .
Reset ystem
_L/ WDTE Reset
(CFGWH.13)
Low CFGWg.lZ =0
Voltage « SLEEP”
Reset
A A
LVR [3:0] 4 “ CLRWDT”
WDTE = Time Out
(CFGWH.13—>{EN 4
2
WKTIE WDTPSC [1:0]
(L (81h.3~2)
CLR
4
o WKT
Timer WKT
Interrupt
WKTIE
wkTpsc Lo (©Bh-3)
(81h.1~0)
WDT/WKT #EE

-
DS-TM56M1522_21H_S 42 Rev 1.03, 2024/01/22



(O) HITENX TM56M1522,/22B/22C/21H # &4

WDT 7EA R AT AW N R AR

W CFGWH[13:12]
Bt wDTeE[]|wDTE[0]| VPT
0 0 (a1
0 1 =1k
,:J.L, He
LRULEN 1 0 =
1 1 BT
0 0 ZI1k
B LR 0 1 1k
(SLEEP) 1 0 &k
1 1 BT
EI 52 H CLRWDT f5 434 1
Ol @i CLRWDT #8475 85 11 2%
MAIN: ... s PATRE P
CLRWDT : 4T CLRWDT #£54.
LGOTO MAIN
O Jufl: 1 E WDT B [a]
MOVLW 00000111b
MOVWX OPTION : % WDT #if=168 ms @5V
O Yl % E WKT &R ohfe
MOVLW 00000110b
MOVW X OPTION ;% WKT =42 ms @5V
MOVLW 11110111b DB AR E R WKT Wi R
MOVWX INTIF C ANEAE F A ERE “BCX WKTIF” i & b &
BSX WKTIE A EE WKT ST fe
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03h Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
STATUS IRP RP1 RPO TO PD z DC C
RIW RIW R/IW R/IW R R R/W R/W RIW
Reset 0 0 0 0 0 0 0 0
03h.4 TO: WDT #lfAr&, Hik
0: FH & f7ei CLRWDT / SLEEP 154 )5
1: WDT KA
0Ch Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTIF ADCIF T2IF TML1IF TMOIF WKTIF INT2IF INTLIF INTOIF
R/IW R/W R/W R/W R/W RIW R/W R/W R/W
Reset 0 0 0 0 0 0 0 0
0Ch.3 WKTIF: Mg g i) 25 o W 4R br &
M S I 2SR E HIW BT, WAL S 0 K BRiZbr
0Bh Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTIE ADCIE T2IE TML1IE TMOIE | WKTIE INT2IE INTLIE INTOIE
R/W RIW R/IW R/W RIW RIW R/IW R/IW R/W
Reset 0 0 0 0 0 0 0 0
0Bh.3 WKTIE: Mt 52 i 25 HH W7 G Ao iR o ) 285 156 e
0: 5%
1: ffife
81h Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bitl | Bit0
OPTION |HWAUTO | INTOEDG | INT1EDG - WDTPSC WKTPSC
RIW R/IW R/IW R/IW - RIW R/W
Reset 0 0 0 B 1 | 1 1 | 1
81h.3~2 WDTPSC: WDT J& ] (@Vcc=5V)
00: 84 ms
01: 168 ms
10: 672 ms
11: 1344 ms
81h.1~0  WKTPSC: WKT J&# ] (@Vcc=5V)
00: 10.5 ms
01: 21 ms
10: 42 ms
11: 84 ms

- -
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6.2 Timer0O

Timer0(TMO) (01h.7~0) /& —A 8 1 % () 217 8% o AN HABAT AT 25 47 2% — BE W] UL B ER 5 N . b4k,
Timer0 £ & WivE 8 n 5 & I B ZhEH L — 80 “IRAEH” (TMORLD), [R]I & AR 48 75k 1 % 1 i}
PR AT R, I AN E AT LS Fsys/2 B¢ TMOCKI (PA2) ETH T EEHA .

=)

Timer0 34 I1iE 22 fH“Timer0 T4 45 (TMOPSC) #7485 HR5E . 24 Timer0 HITHERFET, B2/ 4E
TMOIF (0Ch.4). Wi TMOIE (0Bh.4) B AL, ©4&/=4 Timer0 Hl. 4% TMOSTP (11h.6) A7 &7,
Timer0 7] A& (b TH4.

DATA BUS

//8
2

8 | 8-bit Timer0 Reload
TMOSTP (TMORLD 10h.7~0)

(11h.6) l s

__j(__ 9 EN TMOIF
8-BIT (0ch.4)

A

A 4

8-BIT
PRESCALER TIMERO }—— Timer0 Interrupt
“ |
TMOPSC [3:0] TMOIE (0Bh.4)
(11h.3~0)
TIMER MODE : Instruction Cycle (Fsys/2) » 0

A 4

TMOCKI
(PA2) CPUCLK 1
SYNC

COUNTER MODE

TMOEDG

(11h5) TMOCKS

(11h.4)

Timer0 &

-
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TNTH BB R T Timer0 7E4LE BT AT TAE.

25 N Timer0 Fifg#% (TMOPSC) i}, W 8 S i/ Migs 4G RR 2] 0, #ALREE— IR Timer0 t1-#i)
THEE W IER . TMOCLK 255t Timer0 78 TMOCLK Z5 i n 1 M NERES . TMOWR 245K
Timer0 #3545 HHESAKNEE S FK, NE 8 M asiesb s E. 24 Timer0 M FFh %3
TMORLD K}, it TMOIE (Timer0 Hlifdife) &AL, TMOIF (Timer0 HiilikrE) gt E N 1 377
sl T

Write TMOPSC N

\
e | — 1 |
PRESCALER X 7 X8 X9 Xxo X1 X2 X3 X a4 X0 X1 X2 |

Write TMORLD |\ Write 0x57 to TMORLD
TMORLD [7:0 A
(1_Oh.[7~0§ | © XY > |
V(\.ll_rll\t/leo-\l;vl\g(; |~\ \Write OxFF to TMO
1(_(';/1'?]_[77~:8§ | k-2 X k-1 X k X ke XY FF X 57 |

TMOIF ,7
(0Ch.4)

Timer0 7& & B} 288 F TE (TMOCKS=0)

—————————————————————————————————————————————————————————————————
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Timer0 H BTEH 1A] (TS A =04 F
Timer0 H i #5 = Fsys / 2/ TMOPSC / (256-TMORLD)

O Jul: i Fsys=8 MHz, ¥ & Timer0 76 7€ I #4520 F TAE
CWE TimerO IR A1 5 2

MOVLW 00x00101b : TMOCKS=0, Timer0 4t Jy$s 4 & 5
MOVWX TMOCTL : TMOPSC = 0101b, f&LL 32
S E Timer0 N dE
MOVLW 80H
MOVWX TMORLD C B Timer0 B s = 128
 WHE Timer0
BSX TMOSTP 1= 1k Timer0 1%k
CLRX TMO : JEBE Timer0 W4

; iR TimerO Fhir D REA S F Timer0 1%k
MOVLW  11101111B

MOVWX INTIF D ERR TimerO H i SRR &
BSX TMOIE AFEE Timer0 H Wi Thhg
BCX TMOSTP fi g TimerO i3k

Timer0 H W% 1+ 5 A = Fsys / 2/ TMOPSC / (256-TMORLD)
Fsys = 8MHz, TMOPSC = &L 32, TMORLD = 128
Timer0 k45 = 8 MHz / 2 / 32 / (256-128) = 0.976 KHz
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NEHER T Timer0 76 HHB#s #5558 N i TAE.

WE TMOCKS=1, | Timer0 iH%2$FVERIE R H TMOCKI 5|, TMOCKI 15518 il 454 F 1
(Fsys/2) #EATE, XREE TMOCKI K MK S0 (A A 20K T — N84 R WIS 18] (Fsys/2), LATf{R

[0 & IEE R DI 26E TMOCKI 932 4E

s [T
Instruction cyclﬂ_ III

JUUuuL
L L

> Instruction

TMOCKI pin |

Instruction [ A E |
cycle narrow width, invalid rising ed

Ccy

| ycle
uction

Uy
L

UL
uy

le

narrow width, invalid rising e

TMOPSC [3:0]

(11h.3~0) 0

TMOCLK \\ \\

TMO [7:0] 13 v

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

Timer0 Z£ TMOCKI (TMOEDG=0), TMOCKS=1 fi+ ¥ 28K T T/

Oyl BB Timer0 fETFEZS A TAE, FEHREHERH TMOCKI 5] (PA2)

D BE Timer0 4P JR A1 4 s
MOVLW 00110000B
MOVWX TMOCTL

W E Timer0
BSX TMOSTP
CLRX TMO

; fHRE Timer0 THIF 1 H TimerO TH4#%
BCX TMOSTP

BSX TMOSTP
MOVXW T™MO

: TMOEDG =1, AN FREUsiH%
: TMOCKS =1, Timer0 H}%}>5 TMOCKI
: TMOPSC = 0000b, [&LL1

; TimerO 15 1E1H4%
D5 Timer0 H&
fH6E Timer0 1%k

; TimerO 15 1E1H4%
D Timer0 N

Rev 1.03, 2024/01/22
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01h Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TMO TMO
R/W R/W
Reset 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0
01h.7~0  TMO: Timer0 4k
0Bh Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTIE ADCIE T2IE TMILIE | TMOIE | WKTIE | INT2IE | INT1IE | INTOIE
RIW R/W R/W R/W RIW R/W R/W RIW RIW
Reset 0 0 0 0 0 0 0 0
0Bh.4  TMOIE: Timer0 ¥ {#ifie
0: %M
1: ffige
0Ch Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTIF ADCIF T2IF TM1IF TMOIF | WKTIF | INT2IF | INTLIF | INTOIF
R/W RIW RIW RIW R/W RIW R/W RIW R/W
Reset 0 0 0 0 0 0 0 0
0Ch.4 TMOIF: Timer0 Wi S e br &
4 TimerO % th i B H/W B A7, XTbALS 0 ¥ iR iZbr &
10h Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TMORLD TMORLD
R/W R/W
Reset 0 | 0 0 0 0 | 0 | 0 | 0
10h.7~0  TMORLD: Timer0 = % ¥#%
11h Bit 7 Bit 6 Bit 5 Bit 4 Bit3 | Bit2 | Bitl | Bit0
TMOCTL B TMOSTP | TMOEDG | TMOCKS TMOPSC
R/W B RIW RIW RIW RIW
Reset E 0 0 0 0 | 0 | 0 | 0
11h.6 TMOSTP: {51 Timer0
0: Timer0 iz4T
1: Timer0 15 11
11h.5 TMOEDG: TMOCKI 5| fiif¥) Timer0 Tl 73 4 #s 1H 50T
0: LFH#
1 R R
11h.4 TMOCKS: Timer0 i 5 4% i 8
0: Fsys/2
1: TMOCKI 5| i1 (PA2 51 i)
11h.3~0  TMOPSC: Timer0 Filsr#igs . Timer0 T4 47 a5 i 4 5 Bk LA
0000: 1 0001: 2 0010: 4 0011: 8
0100: 16 0101: 32 0110: 64 0111: 128
1xxx: 256
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6.3 Timerl

Timerl(TM1) (12h.7~0) & — 8 1756 [ 25 FE 8% o AR HoAth 25 A7 28 — R T DUIE B 5 N . B4k,
Timerl <@ G AT H I, FEAHE T 20 40 (0 75 A I Bl (Fsys/2) 78 B8 %4 i B ) 5 38058 19 < 72 18
(TM1IRLD) . Timerl fH§MiEZtH TM1IPSC Zifrs i £, WK TMLIE 7 & 1, &4 /=4 Timerl HH.
W TMISTP A7 & 1, AT LMEIE Timerd f1H44.

DATA BUS

A8
 Z

8 | 8-bit Timerl Reload
TMI1STP (TM1RLD 13h.7~0)

(14h.6) l Te

y
f 8-BIT

EN TMLIF

M
0Ch.5
Fevs/? —»| PRESCALER [~/ U 8BIT Oovil4 Lfp o) Timer1 Interrupt
sys X TIMER1
CLR
L4
b

N ©

Y

ol O

TM1PSC [3:0] TMLIE (0Bh.5)
(14h.3~0)
Timerl {£2&
Fsys
Instruction Cycle
Write TM1PSC |\
\
TM1PSC [3:0
(14h.[°>~0% | 3 X ! |
PRESCALER X 7 X 8 X 9 X o X 1 X 2 X 3 X a4 X0 X1 X2 |
TM1CLK
Write TM1RLD |\ Write 0x57 to TM1RLD
\
:0
TMlFE:IL_SI?].[77~O% | s XY 57 |
Write TM1 L Write OXFF to TM1
)
1;'1\/'2%].[77;% | k-2 X k-1 X K X k1 XY FF X 57 |
TML1IF
(0Ch.5)
Timerl Bt HE
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FF

TM1 [7:0]

TMIRLD [7:0]{ K >C
TMLIF [ [ ] B

Soltware
Clear

Timerl EFHMEBE

< Jufdl: CPU LA s3Iz 4T, Fsys = 1848 / CPUPSC = 95 KHz / 2 = 47.5 KHz

D BE Timerd B P JEA1 4> i
MOVLW 00000011b

MOVWX TM1CTL : TM1PSC = 0011b, FLL 8
CXE Timerl BEMEEE

MOVLW FFh

MOVWX TM1RLD D XE Timerl HEEFHHE = 255
;% E Timerl

BSX TM1STP ; Timerd 45 1E1H4%

CLRX T™M1 IR Timerl N2

fHRE Timerd THEUA1 b K Th RE
MOVLW 11011111b

MOVWX INTIF D 15F& Timerl 53K bR &
BSX TM1IE fFEE Timerl Wi ThES
BCX TM1STP CfHEE Timerl 1%k

Timerl Fr % 5 A= Fsys / 2 / TM1PSC / (256-TM1RLD)
Fsys = 47.5 KHz, TM1PSC = div 8, TM1RLD = 255
Timerl HW#5i% = 47.5 KHz / 2/ 8 / (256-255) = 2.969 KHz
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0Bh Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTIE ADCIE T2IE TMLIE | TMOIE | WKTIE | INT2IE | INT1IE | INTOIE
RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0
0Bh.5  TMLIE: Timerl Ik {ii g
0: XM
1: ffiRE
0Ch Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTIF ADCIF T2IF TMLIF | TMOIF | WKTIF | INT2IF | INT1IF | INTOIF
RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0
0Ch5  TMLIF: Timerl H b F ke dr &
4 Timerl i B HIW B A7, WAL 0 K35 B iZAn &
12h Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
T™M1 T™M1
RIW RIW
Reset 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0
12h.7~0  TM1: Timerl iH3%dE
13h Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TM1RLD TM1RLD
RIW RIW
Reset 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0
13h.7~0 TM1RLD: Timerl & # %5
14h Bit 7 Bit 6 Bit 5 Bit 4 Bit3 | Bit2 | Bitl | Bit0
TMICTL = TM1STP = = TM1PSC
RIW = RIW = = RIW
Reset = 0 — — o | o [ o | o
14h.6 TM1STP: {5 1k Timerl
0: Timerl i&47
1: Timerl {£1k
14h.3~0  TM1PSC: Timerl /345 %% . Timerd F9il 547 o e bk 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 T2:15-bit Timer

T2 22— 15 frit- % ds, WHERER B8 8. Fsys/128 5 FIRC/512 (16 MHz/512). ‘& 4 sl e
WAl T2 A bt Bl 354 TCIEIE T2 WA . T2 MR B T 25 7 4% T2PSC[1:0] (15h.1—0)
A7, TILLZRRLL 32768/16384/8192/128 [y H—, T2 i+ Hok 4 rh kR & T2IF (0Ch.6). T2 ThAEUN
TNAE BT R .

SLEEP
SLOWSTP —I; T2IF (0Ch.6)
(OFh.4) D Q
Slow-clock 00 1/32768 | oo
T2 1/16384 | o1 T2 Interrupt
Fsys/ 128 01 | T2clock 15-bit 8192 |0 [P QBP
| source | 1128 |11
FIRC /512 1X CLR
T2PSC T2IE (0Bh.6)
(15h.1~0)
T2CKS T2CLR
(15h.3~2) (15h.4) Instruction Clear
T2 2

OJufl: CPU LAY R GE 1T, Fsys = A4 / CPUPSC = FIRC / 2 = 8 MHz
DR E T2 B RN g

MOVLW 00000101b ; T2CKS(15h.3~2) = 1, T2 I #iiN Fsys/128
MOVWX T2CTL : T2PSC(15h.1~0) = 1, LA 16384
BSX T2CLR ; T2CLR =1, {ER T2 B

i BE T2 ik Thie
MOVLW 10111111b

MOVWX INTIF DIERR T2 SR bR &
BSX T2IE CffifE T2 FrThae
BCX T2CLR ; T2CLR =0, #5E T2 113k

T2 W4 Fsys / 128 = 8 MHz / 128 = 62500 Hz, T2PSC = 16384
T2 4% = 62500 Hz / 16384 = 3.815 Hz

- R —
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0Bh Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTIE ADCIE T2IE TMLIE TMOIE | WKTIE | INT2IE INTLIE | INTOIE
RIW RIW RIW RIW RIW R/W RIW RIW R/W
Reset 0 0 0 0 0 0 0 0
0Bh.6 T21E: T2 ik fdkE
0: %M
1 fHRE
0Ch Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTIF ADCIF T2IF TMLIF TMOIF WKTIF | INT2IF INTLIF INTOIF
RIW RIW RIW RIW R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0
0Ch.6 T2IF: T2 i AF i hr &
M T2 wEH H HIW B AL, STALS 0 BE iZbs &
OFh Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
CLKCTL | SCKTYP |FCKTYPE - SLOWSTP | FASTSTP | CPUCKS CPUPSC
RIW RIW RIW B RIW R/W RIW RIW RIW
Reset 0 0 - 0 1 0 1 1
OFh.4 SLOWSTP: fE4T SLEEP #54 J5 1% (L8 it 4
0: MBI 4 T SLEEP #54 JE #4215 4T
1: W& eEhfE AT SLEEP 84 512 118 4T
15h Bit 7 Bit 6 Bit 5 Bit 4 Bit3 | Bit2 Bitl | Bit0
T2CTL - - - T2CLR T2CKS T2PSC
RIW - - - RIW RIW RIW
Reset B B B 0 o | o o | o
15h.4 T2CLR: iR HHF1E T2
0: T2 iZfT
1: T2 BRI 1
15h.3~2  T2CKS: T2 W} ehysik %
00: 18 4
01: Fsys/128
1x: FIRC/512 (16 MHz/512)
15h.1~0 T2PSC: T2 T4 #iss. T2 BrepiE Bi LA

00: 32768
01: 16384
10: 8192
11:128
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6.5 PWM: 16 bits PWM

XA A 649 PWM. PWMO~-PWMS ELA AL 16 17 5 25 b i 27 47 8%, FEIL=—41 16 175 3
A7 PWM o] RS PWM B 8h 7242 B 65536 725 b R AR LA R I . PWM a4
Fsys. FIRC (16 MHz) 5 FIRC*2 (32 MHz) {E A8 ii. 1 L PWMO Jyfi i 47 1 B o

16 iz PWMPRD. PWMOD 247 s # B AR M E F i as i, s Wl LE D7), (B HBE
I I 8 AL IX Ui, DA LAY E BT X LY A AT R AT I RS . T B R A
8 LM X S HAH SR T I B AL 5 R AT TE AT AH B 21 10 5 B A E I A R A . Tt i,
SEEWEFT, BaBGRFEN; EEaGFTH, BaHFERFEH.

WIRER T PWMEN, NPEERRIEE L PWMO~5, 750 PWMO~5 4 4k8:H81T. PWMO 450 R B
~o PWMO f) 525 Eb AT LUE L 5 N PWMODH 1 PWMODL K5 . 24 16 fiiddil- %8s 5 16 i PWMO
b L% R 2s {PWMODH, PWMODL} VLR, PWMO % H S 5% B B RIK i . PWMO J& W A] DL
I BAE S N PWMPRDH 1 PWMPRDL #7445 KX E . £5 A\ PWMODH 5t PWMPRDH Zf f£4% )5 »
H/W ¢ SR EE T PWM Ji 3. PWMO~5 JE2— ANl i, I8 120 1R 45 AR AR il — A b b i

HE PWMO EAFEX 4], 14~ PWMOP Fi1 PWMON i, H4 1 PWM1~PWMS A fij i PWM %
. PWM1~5 %A PWM10O~PWM50., H 7 a] BAfE A 51 B 05 B PWMXO # i B AH R 10 5]
B, BRI ENEZER, ESRES &,

DATA BUS
4 A A A >
8 8 8
A\ 4
8 8 TEMP [«
(8-bit)
4-| 8 8
8 PWMIE
(0Dh.1)
\ 4 \ 4 \ 4
PWM interrupt
| | [PWMPRDH [ PWMPRDL | | | | | PWMODH [ PWMODL | | PWMIF
(92h.7~0) | (93h.7~0) (94h.7~0) | (95h.7~0) (OEn.)
Current PWM PERIOD Current PWM DUTY ' PAD[4]—{ 0
—» PA4
:/lf
PA4MOD = 0111b
PBD[4] = 0
> PB4
PWM e
PWMOP
Fsvs 00 Q|——{ non-overlap /T/
Fsvs 01 16-bit Base Control PWMON PB4MOD = 0111b
FIRC 10 Counter S (PWMO olny)
FIRCx2 —» 11 CLR PAD[6] = 0
—>» PA6
2 PWMEN > 1
(89h.7) ’T/
PWMCKS
(91h.5~4) PA6MOD = 0111b
PBD[6] —»| 0
—>» PB6
PB6MOD = 0111b
PWMO HEH
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HA PWMO 1T LLE L PWMOP 1 PWMON %t U A [ A X . PWM Rk 12k o] LA 16 ASANIF]
AEE B e (RS (Tnov) k4rBS. 7 0~15 ik 56 |5 N, PWMODZ (89h.3~0) A BLi%&#% Tnov i) % i .
BRI % E 20 & ModeO. Y Fhda H AR Qv T a0 B TR

ModeO
&— PWMPRD —>

pwmor__ [ [ | [
PWMON |1 [ | [

S Sk
Tnov Tnov
Model

«— PWMPRD —>

PWMOP
PWMON

Sk Sk

Tnov Thov
Mode?2

&<— PWMPRD —>

pvmor [ L [ 1
PWMON | |

S Sk
Tnov Tnov
Mode3

¢<— PWMPRD —

PWMOP
PWMON

Sk Sk
Tnov Tnov

PWMO B &
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o Ju i

 BEE 5] I
MOVLW xxxx0111b :
MOVWX PAMOD54 ; PA4 5] [I{E 8 PWMOP

MOVLW xxxx0111b :
MOVWX PAMOD76 ; PA6 5| 118 PWMON

D E PWMO 45 & 17
MOVLW XX10Xxxxb ;
MOVWX OPTION2 : FIRC 16 MHz {4 PWM R} £

 BEE PWMO JA AR 2= L
MOVLW FFh
MOVWX PWMPRDL
MOVLW 7Fh
MOVWX PWMPRDH

5 A PWMPRDL 4R 5 PWMPRDH

WHE PWM JE ] = 7FFFh

MOVLW 00h

MOVWX PWMODL ; BT PWMODL 44 5 PWMODH
MOVLW 40h
MOVWX PWMODH ; WE PWMO (57% = 4000h

; B PWMO {# BEFIBE X 12 il
MOVLW 10000000b : 89h.7 = 1, PWMO fiifiE
MOVWX PWMCTL ; 89h.5~4 = 0, PWMO {0 %
: 89h.3~0 = 0, PWMO AL [X i 2% 1

PWMO i 8HiE = FIRC 16 MHz, PWM J& 3] = 7FFFh, PWM 5 %% b= 4000h
PWMO 4 i 4% = 16 MHz / (J& #1+1) = 16 MHz / 32768 = 488 Hz
PWMO % th 575 b = 5B 1 (8 3+1) = 50%
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0Dh Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTIEL - - - CMPIE - PWMIE | LVDIE
RIW - - - RIW - RIW RIW
Reset — — — 0 — 0 0
0Dh.1 PWMIE: PWM 171 G
0: %]
1: f#ige
OEh Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTIF1 ~ ~ ~ CMPIF - PWMIF LVDIF
R/IW ~ ~ ~ RIW - RIW RIW
Reset — — — 0 — 0 0
0Eh.1 PWMIF:PWM b S F S 5 bk i
Y PWM JE AT B B 5 i HIW B, WIS 0 Bk Zin &
89h Bit 7 Bit 6 Bit5 | Bit4 Bit3 | Bit2 | Bitl | Bit0
PWMCTL | PWMEN - PWMOOM PWMODZ
RIW RIW -~ RIW RIW
Reset | o | — | 0 | 0o | o [ o | o
89h.7 PWMEN: PWMO ~PWM5 fiifiE
0: %]
1: ffife
89h.5~4 PWMOOM: PWMO % i aik 3%
00: 5K 0
01: #ix( 1
10: #ix 2
11: #53
89h.3~0 PWMODZ: PWMO FEE S5
0000: A IEEZ
0001: JEE B % EA 14 PWM i 8 1
0010: JEE B % EA 2 4> PWM i 8 1
1111: FEFES T A 15 D PWM & 3
91h Bit 7 Bit 6 Bit5 | Bit4 Bit 3 Bit 2 Bit 1 Bit 0
OPTION2 - - PWMCKS -~ INT2SEL | INT1SEL | INTOSEL
R/IW ~ -~ RIW -~ RIW RIW RIW
Reset — — 0 | 0 — 0 0 0
91h.5~4 PWMCKS: PWM ik £
00: Fsys
01: Fsys

10: FIRC (16 MHz)
11: FIRC x 2 (32 MHz). Refer to the graph of minimal operating voltage for PWMCKS=FIRC x 2.
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92h Bit7 | Bit6 | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
PWMPRDH PWMPRDH
RIW RIW
Reset 1] 1 | 1 | 1 | 1 | 1 | 1 | 1
92h.7~0 PWMPRDH: PWMO0~5 Ji {717
5 /¥ PWMPRDL %45 PWMPRDH
B2 : PWMPRDH %4 J5 PWMPRDL
93h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
PWMPRDL PWMPRDL
RIW RIW
Reset 1| 1 | 1 | 1 | 1 | 1 | 1 | 1
93h.7~0  PWMPRDL: PWMO~5 J& i 717
iy : PWMPRDL 48 /5 PWMPRDH
BEMF: PWMPRDH 42 f§ PWMPRDL
94h Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
PWMODH PWMODH
RIW RIW
Reset 1 | 0 | 0 | 0 | 0 | 0 | 0 | 0
94h.7~0  PWMODH: PWMO 7% i 745
P PWMXDL 48 5 PWMxDH
BEIT: PWMXDH 48 5 PWMxDL
95h Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
PWMODL PWMODL
RIW RIW
Reset o | o | o | 0 | 0o | o | 0o | o
95h.7~0  PWMODL: PWMO 5 25745
5 i PWMXDL 4 j5 PWMXxDH
BRI : PWMXDH 48 J5 PWMxDL
96h Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
PWM1DH PWM1DH
RIW RIW
Reset 1 | o | o | 0 ] 0 | o | 0 | o0
96h.7~0  PWMI1DH: PWM1 /545 5545
57 PWMxXDL 28 j5 PWMxDH
BRI : PWMXDH 44 & PWMxDL
97h Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
PWM1DL PWM1DL
RIW RIW
Reset o | o | o | 0 | 0o | o | 0o | o
97h.7~0  PWMI1DL: PWM1 (52545

B F: PWMxDL 2R J5 PWMxDH
SN 5 PWMXDH 48 J5 PWMxDL
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98h Bit7 | Bit6 | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
PWM2DH PWM2DH
RIW RIW
Reset 1 | o | o | 0 | 0 | o | 0o | o
98h.7~0 PWM2DH: PWM2 % 75 57715
5 i PWMxDL %X i PWMxDH
B2 : PWMXDH 44 5 PWMxDL
99h Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
PWM2DL PWM2DL
RIW RIW
Reset 0o | o | o | 0 ] 0 | o | o0 | o0
99h.7~0  PWM2DL: PWM2 5 2 {75
S PWMXDL 44 f§ PWMxDH
BRI : PWMXDH 44 f§ PWMxDL
9Ah Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
PWM3DH PWM3DH
RIW RIW
Reset 1 | 0 | 0 | 0 | 0 | 0 | 0 | 0
9Ah.7~0 PWM3DH: PWM3 % 75 7715
5 5 PWMXDL 4 5 PWMxDH
BEIT: PWMXDH 48 5 PWMxDL
9Bh Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
PWM3DL PWM3DL
RIW RIW
Reset o | o | o | 0 | 0o | o | 0o | o
9Bh.7~0 PWM3DL: PWM3 5 2 {71
57> PWMXDL 48 J5 PWMXxDH
BRI : PWMXDH 48 J5 PWMxDL
9Ch Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
PWM4DH PWM4DH
RIW RIW
Reset 1 | o | o | 0 ] 0 | o | 0 | o0
9Ch.7~0  PWMA4DH: PWM4 5 %5 &7 1
57 PWMxXDL 28 j5 PWMxDH
BRI : PWMXDH 44 & PWMxDL
9Dh Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
PWM4DL PWM4DL
RIW RIW
Reset o | o | o | 0 | 0o | o | 0o | o
9Dh.7~0 PWMA4DL: PWM4 [ 25 i 745

B F: PWMxDL 2R J5 PWMxDH
SN 5 PWMXDH 48 J5 PWMxDL
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9Eh Bit7 | Bit6 | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
PWM5DH PWM5DH
RIW RIW
Reset 1 | o | o | 0 | 0 | o | 0o | o

9Eh.7~0 PWM5DH: PWM5 5 7% 51

B PWMxDL 4R 5 PWMxDH
BEI Y : PWMXDH 4R 5 PWMxDL

9Fh Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
PWMSDL PWMSDL

RIW RIW

Reset 0o | o | o | 0 ] 0 | o | o0 | o0

9Fh.7~0 PWM5DL: PWMS5 [ 23 fIL 54
BIiF: PWMxDL 4R 5 PWMxDH
LN PWMXDH 2R 5 PWMxDL

- -
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6.6 I Hds
ADC 8 M | ADC clock
FSyS —> Clock U ADCIE
Prescaler X (0Bh.7) ADC
End of Conversion
3 ADCIE Interrupt
ADCKS R (Och.7)
(18n.2~0) Timing Control End of C i
Write 1 to ADST (18h.3) > L5 Rga dOADgr%"g;'ﬁg')
| A
ADCO
&ADCl v

Successive
| Approximation +ADCDH (17h.7-0)
12

Analog
ADCL Switch
ADC14 —Lo" Vo

VBG1.2V —————|

ADC ADCDL (18h.7~4)

L e

|
|
i VREF
v vee —ADC2 ! g
|
]
? 4 Vee —»{00
2,48V —»{01
ADCHS
(19h.4~0) v —>i1

ADVREFS (19h.7~6)

1% 12 i1 ADC (BRI BIBCFHE 8% ) —A 15 @E A AN 2 2 28 . 15635 8. BB R A28,
12 AR URIE T 75 A7 2 AN B0 25 A7 2 2 Ak o

EEH ADC, H P HE R E ADCKS (18h.2~0) KiEFE— N EiE M ADC I BATCR, 1ZRLAU/NT 1
MHz. 28J5 st i B ADST (18h.3) #&HilfK)E 5 ADC #fe, H¥4iw G, HIW H3hER ADST
(18h.3) fir. H P af L i At X —4r DL T fRELHORES . 4{E A 10 51 JI1E R ADC $r N 51 IR, AH R
I BN B B 0011bo F P 3B B ADCHS (19h.4~0), LLi%# ADC % N\l iE JH:% 2D\
P S NiEiE, ADC14 4 VBG, ADC23 4 1/4VCC. ADC Z#%Hi kAl LLifiid ADVREFS
(19h.7~6) BB N Vee 5L Vs, I4M Ny ADVREFS=01b I 75 ZE 200uS 4 Fil #4418 o

42 ADC Clock Cycles I

|

|

Start of :
Conversion !
|

End of
Conversion

A N = @@@Q@@@@@

Conversion Time

Signal Sample and Hold
24 ADC Clock Cycles
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<&

Ju il
[CPU iZAT 7EPLH AL |, Fsys = FIRC 16 MHz ]
ADC K8 = 1 MHz, ADC jiiiE = ADC2 (PA2)
<&
MOVLW xxxx0011b : ADC2 (PA2) ¥ ADC #ii \ 5| i
MOVWX PAMOD32
MOVLW 00000100b : ADCKS = Fsys/16, ADC clock = 1 MHz
MOVWX ADCTL
MOVLW 00x00010b ; ADC Z7% M K1+ Vee
MOVWX ADCTL2 ; ADC i \iBiE % ADC2
BSX ADST : % HE 18h.3 (ADST), JIh ADC #
WAIT_ADC:
BTXSC ADST | EE A ADCHE Hi 58 FX..
LGOTO WAIT_ADC
MOVXW ADCDH ; BEH ADC #r i iEAr 11~4
MOVXW ADCTL ; BEHL ADC #i 47 3~0
0Bh Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTIE ADCIE T2IE TML1IE TMOIE | WKTIE INT2IE INTLIE INTOIE
R/IW R/W R/IW R/W R/W R/W R/IW R/W R/W
Reset 0 0 0 0 0 0 0 0
0Bh.7 ADCIE: ADC i {ii fig
0: %M
1: ffige
0Ch Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTIF ADCIF T2IF TMLIF TMOIF WKTIF INT2IF INTLIF INTOIF
RIW RIW R/IW R/W R/W R/IW RIW R/W R/W
Reset 0 0 0 0 0 0 0 0
0Ch.7 ADCIF: ADC i FEf-EiEhr &
2 ADC HE A5 HR G H HIW BAL, STIALE 0 B iEiZbs &
17h Bit7 | Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
ADCDH ADCDH
RIW R
Reset — | — — — — — — —

17h.7~0 ADCDH: ADC % #iEfr 11~4
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18h Bit7 | Bit6 | Bit5 | Bit4 Bit 3 Bit2 | Bitl | Bit0
ADCTL ADCDL ADST ADCKS

RIW R RIW RIW

Reset - - - ] - 0 0 | 0 | 0

18h.7~4  ADCDL: ADC it ¥ fiz 3~0

18h.3 ADST: ADC JEEhfi7
0: s 5t HIW 55
1: ADC FFiR 4

18h.2~0 ADCKS: ADC I 4f 45 221 3%
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 | Bitl | Bit0
ADCTL2 ADVREFS = ADCHS
RIW RIW - RIW
Reset 0o | o0 = 1 | 1] 1] 1] 1

19h.7~6  ADVREFS: ADC 2% Hi K ik Al Ve % HL i %
00: ADC &% /54 Ve, 1M Ves N 1.20V
01: ADC % H kN Ve, 1M Vee N 2.48V
1x: £REF
11: ADC ZFHi LA Ve, 1M Vec N 2.00VEX MR TCT57 H) (A E H T DAC ) VREF [k
)
19h.4~0 ADCHS: ADC JEigik$%
00000: ADCO (PAO)  01000: ADC8 (PB1)
00001: ADC1 (PA1)  01001: ADC9 (PB2)
00010: ADC2 (PA2)  01010: ADC10 (PB4)
00011: ADC3 (PA3)  01011: ADC11 (PB5)
00100: ADC4 (PA4)  01100: ADC12 (PB6)
00101: ADCS5 (PA5)  01110: VBG
00110: ADC6 (PAG) 10111: 1/4 VCC
00111: ADC7 (PB0)  others: {# %
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6.7 LLEi 28
Z e — AN 2E (CMP).
CMP B —/~ 7 fi DAC e, A nJHz N CMP [ 57 5 A b

DAC ZH i LA LUl B SVRF (18Fh.7) 14N Vee Bi Vee. it E ADVREFS (19h.7~6)
Vee BLE N 1.20V 5 2.48V. @it E SVL (18Fh.6~0) nJ LAtk 54 i ) v T HE 7 DU 7 o7 P AE i
VE, 30K 238 s P DURS # L B . 1% ® PDCMP=1 (18Dh.7) ¥4{i DAC H1 CMP #E AT AR . @i i
# SCMPN (18Eh.7), i 4 A2 S0 51 B A Bl DAC #ith . i#id € X OPOF (18Eh.3), 1k
1 N5 AT LU A8 51 4 A B OPA #i i (OPO). SCIN (18Eh.6~4) 1 SCIP (18Eh.2~0) 217 % 43 Il ik
52 B R IE 3ty T AR 4 N R o

T CMP B AEHEH PMOS 4L, FrLAf A H Va2 52 2] PMOS [ Vth BIsgm. Fik,
CMP I KA RN (Voc-0.5) Vo R, LA as iR i s R 28 30mV .,

Fei g IR da%n H (CMPOX) 1] LU T CMPOX (18Dh.6) A7 iz, O R F L CMPOX 15 53k
iTx¥, MA@ CMPDBS (18Dh.1~0) ##% 2 RHi ] . 2l 3h ¥ (5 % vl LLE IS CMPINV
(18Dh.4) iEFF 27 AR =4 CMPO {55 . Bl & CMPOE (18Dh.5) mILLK CMPO f i #5]
(PA5), FfH PASMOD K% & N xx10b.

CMPO 2 i & B = A= dh ek 25 CMPIF (OEh.4) Hfil & . & i CMPTRIG (18Dh.3~2)
HFE. MRS EHET, harr AR WiARE . Rk, BRKITIF CMP BEHUE L AU IERR bR &, A
By 1A AR 75

PDCMP
(18Dh.7) A
CIN1 DACO oA VREF 1.20v vee 00
PA3 000 2.48V 2.48V 01| ADC VREF
Reserved
PAO CIN2 001 Reserved 10
Reserved 2V 11
CIN3
Reserved —»{ 010 ——
CIN4 SVL SVRF
PB4 D> 011 (18Fh.6~0) (18Fh.7) |
NC SCMPN ADVREFS
/‘/ (18Eh.7) (19h.7~6)
CMPOX
SCIN (18Dh.6)
(18Eh.6~4)
PA1 CIPy 000 - CMPIF
cIp2 De-bounce 1 Trigger (OEh.4)
PA2 001 - CMP Interrupt
CIP3 0 S\
PB6 [X}——> 010 PDCMP CMPDBS
18Dh.7 18Dh.1~0
Reserved ﬂ» 011 ( ) ( ) |
N.C CMPINV CMPTRIG CMPIE
— 5 1xx (18Dh.4) (18Dh.3~2)  (0Dh.4)
/‘/ PAD[5]— 0
SCIP PA5
(18Eh.2~0) CMPO_ 1,
PA5MOD=xx10b
CMPOE (18Dh.5)
0Dh Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
INTIEL — — — CMPIE — - PWMIE LVDIE
R/W — — — R/W — — R/W R/W
Reset — — — 0 — — 0 0
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0Dh.4 CMPIE: L4 4 Wi s F
0: %M
1. 5 H
OEh Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTIF1 B B B CMPIF B B PWMIF | LVDIF
R/W E E E R/W E B R/W R/W
Reset — — — 0 — — 0 0
OEh.4 CMPIF: LA b S A Rt pr &
2 CMPO VLR & 25 ES H HIW R B, XTIALE 0 Kk RRiZird
19h Bit7 | Bit6 Bit 5 Bit4 | Bit3 | Bit2 | Bitl | Bit0
ADCTL?2 ADVREFS B ADCHS
R/W R/W B RIW
Reset 0 | 0 = 1 | 1 | 1 | 1 | 1

19h.7~6  ADVREFS: ADC %% H L% # A1 Ve it B R £
00: ADC 2% HiJ5 N Vee, 1M Vee N 1.20V
01: ADC % HiJE N Ves, 1M Ves N 2.48V

10: 175

11: ADC 275 i 5N VBG, VBG N 2VEXAMEEME TS IE4 B) (AN EH T DAC 1 VREF [i% %)

18Dh Bit 7 Bit 6 Bit 5 Bit 4 Bit3 | Bit2 Bitl | Bit0
CMPCTL | PDCMP | CMPOX | CMPOE | CMPINV CMPTRIG CMPDBS
RIW RIW R RIW RIW RIW RIW
Reset 1 1 0 0 0 | 0 0 | 0
18Dh.7  PDCMP: [L#%F1 DAC i fig 4 il
0: J&i H Eb A Al DAC
1: RHI LS Al DAC
18Dh.6  CMPOX: L##s i is%n i (CMPOX) tRA
0: Vemre < Vewmpn
1: Vemrr > Vemen of PDCMP =1
18Dh.5  CMPOE: [t# a4t (CMPO) {55 %t ] PAS
0: KM
1: fdiE, PABMOD ¥ 1% 24 xx10b
18Dh.4  CMPINV: Lh#ds b I i ik
0: Tof %
10 f %
18Dh.3~2 CMPTRIG: EbAg s rb Wfi A5 5
00: L F+#%
01: TR
10: XA S
11: FHF
18Dh.1~0 CMPDBS: LL##5 R 4fifii tH (CMPOX) &L [
00: .
01: 4 Fsys
10: 8 Fsys
11: 16 Fsys
18Eh Bit 7 Bit6 | Bit5 | Bit4 Bit 3 Bit 2 Bitl | Bit0
CMPPNS | SCMPN SCIN = SCIP
RIW RIW RIW B RIW
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| Reset | 1 | 212 | 21 | 1+ | | 1 | 1 | 1

18Eh.7  SCMPN: EL# 2% CMPN 1% %
0: Eb %% CMPN Y5 R4S 51 I (CINX)
1: Eb#: 2% CMPN J5 A DAC it
18Eh.6~4 SCIN: LA #s CMPN 4haf 4 N\ ik £
000: Lt 4% CMPN #hii5i Al CINL (PA3)
001: [b##% CMPN #hi#i A CIN2 (PAO)

010: {45
011: HL#:#% CMPN #h#%i N CIN4 (PB4)
Ixx: TLiZEfE

18Eh.2~0 SCIP: b # CMPP i NiE %
000: L& #% CMPP #1544 CIPL (PAL)
001: Lt #§ CMPP Ml AN CIP2 (PA2)
010: L% #% CMPP 414 A\ N CIP3 (PB6)

011: ff

Ixx: L
18Fh Bit 7 Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
DACTL SVRF SVL
RIW RIW RIW
Reset [ o | o | o | o [ o [ o [ o [ o
18Fh.7  SVRF: DAC Z% Hi ki %

OIVcc

1: Ve (%54 HH ADVREFS i#£#%)
18Fh.6~0 SVL: DAC %ith B ik 4% (ZH U5 T Lk #EA Vee B Vae)

000_0000: 0/128 * Zx % Hi [+
000_0001: 1/128 * % Hi [%

111_1110: 126/128 * & i J&
111 1111: 127/128 * /&
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6.8 TEXFJLRKE (CRC)

S SCRPEE AU 16 A7 TEFR TUAR IS T RE .

A TUARES: (CRC) tHER TR — P R A U BRI X

Bk, FT R IEEER A a7 SR M IEMI M. CRC T8I 8 AR sl B N, FRA
16 o i AR K. A it =) A2 e it 5

CRCIN 8
(189h.7~0) 16: i
———

CRC-16
Unit

16
X, CRCDL (187h.7-~0)
CRCDH (188h.7~0)

CRC16 Block Diagram

CRC 4 s 3L T CRC-16-IBM Z iR 2t 16 7 CRC 45 Hit% . fFit CRC A iséd, RE LI
XTHFEEIE . EA R TR AL Z 00 16 2 CRC 115, X} CRCIN 25785 [ RHIK 5 #

VE# 20| /7 f#%7F CRCDH ! CRCDL Z¥ {8 (15¢ 1T CRC {H 44 .

LR

R B4 MCU 54

CRC-16-1BM (Modbus) ZHREx: X0+ X5 +X2 +1

187h Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl1 | Bit0
CRCDL CRCDL
RIW RIW
Reset 1 | 1 | 1 | 1 | 1 | 1 | 1 [ 1
187h.7~0 CRCDL: 16 {7 CRC &5 £ 4 1z 7~0
188h Bit7 | Bité | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
CRCDH CRCDH
RIW RIW
Reset t 1 7 1 ]2 ] 1 ] 1 ] 1 ]
188h.7~0 CRCDH: 16 fii. CRC 5 ## {7 15~8
189h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
CRCIN CRCIN
W W
Reset | | | | | | |
189h.7~0 CRCIN: CRC #i#fiffi N, 5 NI 17 #5 AT i CRC 15
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TR 48 Lt

b4 IS ED: Hid
INDF (00h/80h/100h/180h) HHRINEE: RAM W/R
INDF 07-0 |rw | - AR, FhE INDF S2hr EFg bl FSR 274728 H i)

A
TMO (01h/101h) AHRINEE: Timer0
TMO | 01.7~0 [R/W [ 00 | Timer0 ik
PCL (02h/82h/102h/182h) AHXThEE: PROGRAM COUNT
PCL | 02.7~0 |R/W | 00 | FEFeit-Hcassiii 7~0
STATUS (03h/83h/103h/183h) AHRINBE: STATUS
IRP 03.7 RIW | 0 | 25f7£%% Bank 2347 (FH T 1A14% S-4b)
RP1 03.6 RIW | 0 | 2775 Bank i&4%47 1 FH T B T4
RPO 03.5 RIW | 0 | & 17#% Bank &840 0 T B T4k
TO 03.4 R 0 | WDT #iftr&, it PWRST, ‘SLEEP’ 5k ‘CLRWDT’ $54- 1% %
PD 03.3 R 0 | #fibr, EidE4 SLEEP’ W&, @#id{s4 ‘CLRWDT’ ik
Z 03.2 RW /| 0 | Z45E
DC 03.1 RW [ 0 | ikl frbs £
C 03.0 RIW | 0 |#fibr&
FSR (04h/84h/104h/184h) FHRTHRE: RAM W/R
FSR 0470 [RW | - | e afrag, B HbEBUEE
PAD (05h) ARTIRE: WO A
R - | I A GIEIEL EdE A AR RS

PAD OI0 TWTF [0 AR BRS AR

PBD (06h) AHRINEE: 3w O B

06.6-4 | R |- |31 B SIIAek Kl A 7 i RS
PBD _ [ w7 | B ik o A
0620 LR - G B alis “Hfd e R

W 7 | u B s AT A

PCLATH (0Ah/8Ah/10Ah/18Ah) FHRIIEE: BRI

GPR 0A7~4 |RIW | 0 |I#HZ Fae
PCLATH 0A3~0 [RIW | 0 |EFifsEET N5 MIX
INTIE (0Bh/8Bh/10Bh/18Bh) FERThRE: Wi g
ADC A i B
ADCIE 0B.7 RW | 0O o .
0: XM 1: {figk
T2 Hhibi iR
T2IE 0B.6 RW| 0O . .
0: XM 1: {figk
. 2 ok
TMIIE 0B5 |Rw | o |Timerl hibifLiE

0: %M 1: fifife

Timer0 A Wi{# &

TMOIE 0B4 [Rw| o | TR
WKTIE .3 |rwl o uﬁ:@iﬁﬁiﬂgﬂgfﬁﬁﬂﬂﬁ&@%%ﬂﬂ‘%&ﬁiﬁé
INT2IE B2 |RW]| 0 '(':':T;Q Eﬂl Hiﬂl(i;?ﬁ ;Z PB5) il fif e::
INTLIE o1 |rRw| o | (l:l:T;Q Eﬂl Hiﬂl(i% Ejz PBL) 1l 1 gi
INTOIE 080 |rwW/| 0 '(':':Ta‘% Eﬂl Hiﬂl(z;%? PB2) il fk:fiE
LTI (BED) HXThEE: bR &
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&R bk |SE| BAL #iR

R - | ADC Hilfrbrid, ADC ## 58 i s th HIW B A7
ADCIF T "W 0 [5omkahs: 51 Lok
T2IF 0C.6 R - | T2 TSR E, Y T2 B HW B AL

W | 0 |50 iERiZeE: 51 Lk
TMLIE 0CS R - | Timerl b F4EERE, 24 Timerl ¥ B H H/W BA7

W | 0 |50 iERizieE: 51 Lk
TMOIE 0C.4 R Timer0 FWrE - E RS, 24 Timer0 % A B H/W B AL

W | 0 |50 iEMEE; 51 Lk

R - | WKT i br i, 29 WKT BRI  HIW B AL
Wi 0C3 W0 [SomGhuhs: 5L ik

R INT2 (PA7 5 PB5) Hi TR, 2 INT2 5l A T B
INT2IF 0C.2 B H/W & f7

W | 0 |50 iEMizieE; 51 Lk

R INT1 (PAL 8% PB1) i EEEEERR G, 24 INTL 5IA 4 TR L
INTLIF 0C.1 FHEE B HIW B AT

W 0 |50 Ekizird; 5 1 Lk

R | . |INTO(PA3 = PB2) iR, = INTO SIAAA FREH/ L
INTOIF 0C.0 THE I HW B

W | 0 |50 iEMiZsE; 51 Lk
INTIEL (ODh) HHRThBE: h{ERE

Pb s 2% Fh W B
CMPIE 0D.4 RW | 0 0 1 fEfE
PWM i fif G

PWMIE 0D.1 RW | 0 0 1 fiEke
LVDIE 00 |rw| o |LVD it

0: %M 1: ffife

INTIF1 (OEh) FARIHRE: T Wiw &

CMPIE OE4 R - | s bR, 24 CMPO DLEC fish & 2% 1B 1 HIW B fr
W 0 |50 iEkitisd; 51 Laff
PWMIE OE1 R | - |PWM Hilibidi, PWM TS B )S th /W B Ar
W 0 |50 iEkitisd; 51 Laff
R - | LVD Fl¥ibrE, 24 Vee < Voo B H HIW BAL
LVDIF B0 TWT0 [Sommiths: 5L ok
CLKCTL (OFh) FHRINEE: Fsys
g i e 5 78
SCKTYPE OF.7 RW| 0 | 0:SIRC
1: SXT
TR N S AR
FCKTYPE OF.6 RW | 0 | 0:FIRC
1: EXT

7f SLEEP 54 J5 15 1L 12 i &
SLOWSTP OF4 RW| 0 0: 1240 7E SLEEP 384 J5#H:8:1284T
1: 18I ehfE SLEEP 454 515 1LiE4T

{5 1R
FASTSTP OF.3 RIW| 1 0: BRI #hizsT
1: et s k-

RGPk B
CPUCKS | OR2 IRMWI 0 1% S 10 femfbh
CPUPSC OF1~0 |R/W | 11 | RGEREHIETHIES, RGN BPIE
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£ it |5 8AL i
00: %8 O1:Fz4 10:FR2 11:Br1
TMORLD (10h) AHRIhEE: Timer0
TMORLD [ 10.7~0 |[R/W [ 00 | Timer0 & # %t
TMOCTL (11h) AHRTHRE: Timer0
{%1E Timer0
TMOSTP 11.6 RW /| 0 | 0:Timer0igfT
1: Timer0 {51
TMOCKI (PA2) 1114
TMOEDG 115 RwW 0 0: BFHE 1 W
Timer0 54345 &5 i 4 5
TMOCKS 11.4 RW /| 0 | 0:Fsys/2
1: TMOCKI 5| il (PA2)
Timer0 T/ 4i%s . Timer0 T 73 45 s i e 05 o4 LA
0000: 1 0011: 8 0110: 64
TMOPSC 113-0 JRW 0 1 5001: 2 0100: 16 0111: 128
0010: 4 0101: 32 Ixxx: 256
TM1 (12h) AHRTIRE: Timerl
TM1 | 12.7~0 |R/W [ 00 | Timer1 it%ckid
TM1RLD (13h) AHRTHRE: Timerl
TMIRLD [ 13.7~0 |RMW | 00 | Timerl &%
TMICTL (14h) AHRTHRE: Timerl
5215 Timerl
TM1STP 14.6 RW | 0 | 0:Timerlig{T
1: Timerl 5 15
Timerl TH4r 428 . Timerl 523 45 %8 I e 5 53 LA
0000: 1 0011: 8 0110: 64
TMIPSC 14.3-0 JRWH 0 1 h001: 2 0100: 16 0111: 128
0010: 4 0101: 32 Ixxx: 256
T2CTL (15h) FHRINRE: T2
THRRIFF I T2
T2CLR 14 IRWH 0 0 e 1 T2 I E
T2 W% %
T2CKS 153~2 |RW | 0
00: 18I 4h  11: Fsys/128 1x: FIRC/512 (16 MHz/512)
T2 Wi Aige. T2 bR Lo
T2PSC 15.1-0 I RIW 0 1 0 30768 01: 16384 10- 8192 11:128
LVCTL (16h) AR INEE: LVD/ILVR
AL FE S W b 7
LVDF 16.7 R 0 0: Vee > Vivp
1:Vee <V
LVD iR
LVDHYS 16.6 RW| 0 | S 1 e
LVRSAV 16.5 R/W | 1 | POR/LVR 7Ef% 1/ WA H 3% ]
LVDSAV 16.4 RIW | 1 | LVD 7EfF 1/ =W H 3]
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Gt Mkt |5 | SAL iR

LVD HiJE (Vivo) #E3(TM56M1522/21H)

0000: 24i  0100:2.60V  1000:3.15V  1100:3.70V
0001:2.20V  0101:2.75V  1001:3.30V  1101: 3.85V
0010: 2.30V  0110:2.90V  1010:3.45V  1110: 4.00V
0011:2.45V  0111:3.00V  1011:3.60V  1111:4.15V

LVDS 16:3-0 |\ RWH 0 1\ Vo ik (Vivo) 345 (TM56M1522B/22C)
0000: 5% 4] 0100:2.35V  1000:2.89V  1100: 3.45V
0001:1.93V  0101:2.48V  1001:3.03V  1101:3.59V
0010:2.06V ~ 0110:2.62V  1010:3.16V  1110: 3.73V
0011:2.19V ~ 0111:2.76V  1011:3.30V  1111:3.87V
ADCDH (17h) AHRTIEE: ADC
ADCDH 1770 | R | - | ADC#iti¥difr 11~4
ADCTL (18h) AHXIhEE: ADC
ADCDL 18.7~4 | R - | ADC it Bi#i £ 3~0
ADC j24a s
ADST 18.3 RW | 0 | O:¥:#ds )5 i HIW 5B
1: ADC JFlf 4
ADC B # i # 16 #. IMHz (Typ.)
ADCKS 182~0 |[RIW | O 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 FRI)BE: ADC

ADC &% Hi K% B AN Ve iyt HL B 18 F%

00: ADC ZF HJE N Vce, Ves N 1.20V

01: ADC % Hi %N Vg, Vec A 2.48V

10: 1% 85

11: ADC 2% HiJE N Vee, Ves N 2.00V(IX AN TS EEAT B (AN EH
T DAC [f] VREF [#]i% %)

ADVREFS 19.7~6 [R/W | 00

ADC JBiE 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 (PB0O)  others: {#¥

User Data Memory

RAM 20~6F |R/W | - | RAM Bank0 [XJ5(80 1)
RAM 70~7F |RIW | - | RAM A JEXIR(16 77)
OPTION (81h/181h) AR IhBE: STATUS/INTO/INTL/WDT/WKT

HENGR H W R 7. B E SR A7 2 WREG. FSR. TABR.
HWAUTO 81.7 RW | 0 |PCLATH. DPL. DPH fl STATUS /% TO. PD

0: =M 1. 1#RE

INTO 5 i Wi 2 ik 3%
INTOEDG 81.6 RW| 0 0: TR il &
1 bFRZ ik

INTL 5] Wi 2 ik 3%
INTLEDG 81.5 RW| 0 0: N Zfh Rk
1. BT %k

_ WDT Ji ik %
WDTPSC 81.3-2 |RW{ 3 00: 84ms 01:168ms 10:672ms 11:1344ms @5V

WKTPSC 81.1~0 |R/W | 3 | WKT %+
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B it |5 | B4 iR
00: 10.5ms 01:21ms 10:42ms 11:84ms @5V
PAMOD10 (85h) AHRTHER: 3O A
PAIMOD 85.7~4 |RMW | 1 |PAL I/O =izt
PAOMOD 853~0 |R/W | 1 |PAO I/O #Ex{H1H
PAMOD32 (86h) AHRTHAE: I A
PA3MOD 86.7~4 |RW | 1 |PA3 I/O #Ei{HiH]
PA2MOD 86.3~0 |R/W | 1 |PA2 I/O =izt
PAMOD54 (87h) AHIRTHER: 3O A
PA5MOD 87.7~4 |RIW | 1 |PA5 1/O =izt
PA4MOD 87.3~0 |RW | 1 |PA4 I/O HExHH
PAMOD76 (88h) AHRTHAE: IO A
PA7 1/0 5=z il
PATMOD | 8874 | RIW | 0| o gm0/ . i e BEL AT 5 ML
PA6MOD 88.3~0 |[R/W | 1 |PA6 1/0 fixliz
PWMCTL (89h) FRTHRE: PWMO
PWMO ~PWMS5 ffi g
PWMEN 89.7 RW | 0 0 K[ 1 ffE
PWMO %1 152 5
PWMOOM 895~4 |R/W | 0 | 00: 80 10: #= 2
01 01 11: 8 3
PWMO FEH S
0000: WA AFES
0001: JEE S5 FE N 14> PWM HJ 40 & 4
PWMODZ 1 89.3-0 |\ RIW |0 1 01 o e 2 e 2/ PWIML i
1111: EESTEE N 15 > PWM 8 & 1
PBMOD10 (8Ch) AHRTIRE: 3D B
PB1MOD 8C.7~4 |R/W | 1 |PB11/O fE=CizH
PBOMOD 8C.3~0 [R/W | 1 |PBO I/O itz
PBMOD32 (8Dh) FHRIIRE: 30 B
PB2MOD [ 8D.3~0 [RW | 1 |PB2I/O st f% i
PBMOD54 (8Eh) FRIIRE: 30 B
PB5MOD 8E.7~4 |R/W | 1 |PBS5I/O izt
PB4MOD 8E.3~0 |[R/W | 1 | PB4 /O fE=CizH|
PBMOD76 (8Fh) FHXRIIEE: 3 H B
PB6MOD | 8F3~0 [R/W | 1 | PB6 I/O mode control
OPTION2 (91h) FEIRINBE: PWMO/INT2/INTL/INTO
PWM ) 50
PWMCKS [ 915-4 |RMW | 00 | Sx P8 (16MH2)
11: FRC*2 (32MHz) % % PWMCKS=FIRC x 2] /s TAF H & 1K
INT2 5] ik $E
INT2SEL 91.2 RW| 0 0 PA7 1:PBS
INT1 5]k $E
INT1SEL 91.1 RW| 0 0 PAL 1:PBI
INTO 5| k¢
INTOSEL 91.0 RW| 0 0 PA3 1 PB2
PWMPRDH (92h) FHRINEE: PWM
PWMPRDH |92.7~0 |R/W | FF | PWM JE i 15~8
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I EE T iR
PWMPRDL (93h) FHRIHRE: PWM
PWMPRDL [ 93.7-0 [R/W [ FF | PWM J&Jifi 7~0
PWMODH (94h) AHRIhBE: PWMO
PWMODH [ 94.7~0 |R/W | 80 |PWMO % f 15-8
PWMODL (95h) FHRTHRE: PWMO
PWMODL [ 95.7~0 |R/W | 00 |PWMO f%fir 7-0
PWM1DH (96h) HHRTRE: PWM1
PWMIDH [ 96.7~0 |R/W | 80 |[PWML /5% f 15-8
PWMI1DL (97h) AHRIhEE: PWML
PWMIDL  [97.7~0 |RW | 00 |PWM1 fi%fir 7-0
PWM2DH (98h) FHRTHRE: PWM2
PWM2DH | 98.7~0 |R/W | 80 |PWM2 fi%fir 15~8
PWM2DL (99h) FHRTHRE: PWM2
PWM2DL [ 99.7~0 |R/W | 00 | PWM2 5% t 7~0
PWM3DH (9Ah) FHRTHRE: PWM3
PWM3DH |9A7~0 |R/W | 80 |PWMB3 /i%*fi 15~8
PWM3DL (9Bh) HHRTHRE: PWM3
PWM3DL [ 9B.7~0 |[R/W | 00 | PWM3 i%fi 7~0
PWM4DH (9Ch) HHRThRE: PWM4
PWM4DH [ 9C.7~0 |R/W | 80 |PWM4 55 15~8
PWM4DL (9Dh) FHRINEE: PWM4
PWM4DL | 9D.7~0 |R/W | 00 |PWM4 /%4 7~0
PWM5DH (9Eh) FHRTHRE: PWM5
PWMSDH | 9E.7~0 |R/W | 80 | PWMS5 ffi%sfi t 15-8
PWM5DL (9Fh) FHRTHRE: PWM5

PWM5DL  |9F.7~0 |R/W [ 00 |PWMS5 %4z 7~0

User Data Memory

RAM | AO~EF | R/W | RAM Bank1 [X (80 )

PINMOD (105h) HHRThAE: 10 3D

Reserved 105.5 R x | EEEEICNARS

BTG 10 S i LR e

HSINK 1052 |RW | 1 | O:fK#EHR
10 LR PAT WA i FLLRE
Reserved 105.1 |RW | 0 | AZifrEseE 0
Reserved 1050 |RW | 0 | AZifrEseE 0
LVRPD (109h) FHKINBE: LVR/POR

H N\ 37h &< A LVR 5 POR

B\ 38h &S5 LVR, POR 4R E H
B N 39 5&i#) 5] POR, LVR B8RS 1
5N HAh S LVR A1 POR

LVRPD 109.7~0 [ W 0

POR 5l 5 g &
PORPDF 109.1 R 0 0: POR 28 FIIRES
1: POR s& i il| e IR 45

LVR &l 5% s &
LVRPDF 109.0 R 0 0: LVR J& /8 FIRAES
1: LVR &5l 5% IR A
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B IEEEEER #iR

PCH (10Ch) AR ThEE: PCH
MPAT LA PCLAE N BRI TR A0, dmfe v £ as & 1 Ik #
5 Ox1C K% H PCH_S =1, PCH {f /R 4A1{H

PCH 10C.7=01 W\ 00 | i it ki PCH_S = 0, PCH 31 PCLATH
EE/E , PCH_S F#AER.

PCH 10C.3~0| R 0 | FEpith#ds ki 11~8

BGTRIM (10Eh) FH2<ThRE: Bandgap

BGTRIM | 10E.4~0| RIW | CFG | VBG L.2V trim value

IRCF (10Fh) FHRTHRE: W EE RC

IRCF | 10F.6~0 | RIW | CFG | FIRC trim value

BG2TRIM (111h)

HH35Th8E: Bandgap

BG2TRIM 111.7-0 | R | CFG

VBG 2V BiF1H. H A LUK iZ 2577 25 #2321 BGTRIM L3RS 1)
K] 2V VBG. IXAREVETCIEA E .

LDOCCTL (112h)

FHRIhRE: LDOC

LDOCOUT 112.0 RW | 0

LDOC % ¥l
0: LDOC Afr i 2| PA3
1: LDOC #iHi %] PA3 (PA3MOD 1 & & 0011b)(iXANTh e ik &)

RDCTL (113h)

HH3EThRE:Program ROM

RDCTL 113.1~0 [ R/W | 00

27 ROM 345 5 ZEIB # i

00:F2/F ROM BEHUE 5 4ERT 20ns

01: 2 ROM 15 5 4] 16ns

10:#2 /7 ROM U5 5 LR 12ns

11727 ROM U5 5 4EiR 8ns

RNT A, TETEIS I B T O R A A

P b % SRRy #3“8ns”, AIRE RIS T/ERERHERE.
XN TR o

IRCFT (114h)

FHRINEE: Internal RC

IRCFT | 114.4~0 | RIW | 00 [ #iIFIRCESi(X A3 fig Kl £)
User Data Memory

RAM | 120~16F| RW | - [ RAM Bank2 [X (80 7 1f)

DPL (185h) TBL ##u454t 7 7~0

DPL | 185.7-0 | RAW | 00 | Hi3£ZE: Table Read

DPH (186h) TBL ¥ fa 47 11~8

DPH | 186.3-0 | RIW | 00 [ #HtZh#k: CRC16

CRCDL (187h) 16 i CRC &L ik i 7~0
CRCDL | 187.7-0 |RW | FF | #i%3T)8k: CRC16

CRCDH (188h) 16 fiz CRC K 4a ##i {7 15~8
CRCDH | 188.7~0 | RIW | FF | #83%Th8E: CRC16

CRCIN (189h) CRC #¥iii N, S5 AUILZ 745 AP is CRC 115
CRCIN |189.7~0| W | 0 [ TBL#uEtrttr 7~0

TABR (18Ch)

AR INRE: Table Read

TABR 18C.7~0|R/IW | O

1. TABR 5 A 01h = 54 TABRL (3B PROM {5 i #9551 W 1
TABR)

2. TABR 5 A 02h = #§4 TABRH (3B PROM & 1 5 5 W I
TABR)

3. ANELK 01h 8% 02h LLAMEIE S N % /7-%% TABR

4. CIESHN, 5B 18P 22 )5, 5 TABR DASkE E

DS-TM56M1522_21H_S
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Gt Mkt |5 | SAL iR

ROM iR HUH.

ASM i 7. #7545 TABRL/ TABRH 2( %7775 TABR. Z X 1 Z /]
7% TABR {778, 881 SFR HWAUTO = 1

C Hid: 1€/ TABR. R BETE T B IRFF2 /7 HISF a1 s (e, 1~
T R 55T AR BT B B I L2 ]

CMPCTL (18Dh) FHRINEE: LB
Lhic 22 /1 DAC {i gzl
PDCMP 18D.7 |RW | 1 0: Ja b 28 1 DAC

1: R L 23 A1 DAC

b A I aR it (CMPOX) HR3E
CMPOX 18D.6 R 1 0: Vemer < Vewmen
1: Vewmer > Vewen Or PDCMP =1

Eb i 2t (CMPO) 15 S i 31 PAS
CMPOE 18D5 |RW | 0 0: M)
1: ffifit, PASMOD Jv ¥ B A xx10b

Eb i 2% 2 Bl e b ik 3%
CMPINV 18D.4 |RW | 0 | 0 Lkt
1: fi e %

El A 2% T i 2 A X
00: EFHi%
CMPTRIG 18D.3~2|RIW | 0 | 01: FIEW
10: XA
11: & HP

b 8% R afdi Y (CMPOX) 2 1 ]
00: None

CMPDBS 18D.1~0|R/W | O 01: 4 Fsys

10: 8 Fsys

11: 16 Fsys

CMPPNS (18Eh) AR ThRE: HLB#R/DAC/OPA

b 2% CMPN Y % %
SCMPN 18E.7 |R/W | 1 | O:Lb##s CMPN YN A5 (CINX)
1: L %% CMPN 54 DAC %t

Ei % CMPN A3t N\ 3% 5

000: LbAi#% CMPN 4hE4i AN CINL (PA3)
001: LbAi#F CMPN 44 A CIN2 (PAO)
010: {#*#

011: LL# 4% CMPN #hB4i A A CIN4 (PB4)
Ixx: ToikEH:

SCIN 18E6~4|RIW | 7

18E.3 - - | SRR A E N 1

ELA % CMPP Ahifin N i 3%

000: tb##F CMPP #R%i A\ CIP1 (PAL)
001: LbA#F CMPP #hB%m Ay CIP2 (PA2)
010: Lt #% CMPP 4hiB4 A\ CIP3 (PB6)
011: f1F4

Ixx: JoiEE

SCIP 18E2~0| R/IW | 7

DACTL (18Fh) FHISINBE: DAC/HLE: 33

DAC &% H L1k 3
SVRF 18F.7 |RW| 0 | 0:Vce

1: Vpe (FEE %2 1 ADVREFS i)

DS-TM56M1522_21H_S 76 Rev 1.03, 2024/01/22




A
C“’ HITENX TM56M1522/22B/22C/21H A&+

B ik (/5| 8461 #iR

DAC it th 165 (5T LLESREN Vee BX Veo)
000_0000: 0/128 * £ i &
000_0001: 1/128 * % Hi [

SVL 18F6~0 [R/IW | O

111_1110: 126/128 * &% i |k
111 1111: 127/128 * ZH 1)K

-
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RS S

TR 16 0T, 2N DRIEN (HTHRERSRED M MgfEd (HTit—»
TREZIGSMIRIE) o TRAKIR I NI 717, 1 [ AN [ SZ RIS R R 5113

T HEAE RS, © ORISR, © AR BEAMRRAT . HlbFRR T TR ER R
FeAe it g TR A bt . B SRR FHR e R R F A R IE A T AL . Jn 2R d70 07, MZERAFAN W &
fraso MR 7« 17, MG RTAEAESR 215 E bk .

XTI AL, bR T BRI, BB R 8, e PAREMAE R 6T
SERPECE S, < kAR AL R R AR

HiCRF S g
f AT AT A ik
b oz At
k SLEPEL H R B A
d Hbrig 7B, 0. TAETAAes, 1 SUMFaifids
w TAFRF AR
z Ehrk
C HEAT AR G BB bR &
DC B i 1 i VA VI8 A i 1 A TR A A
PC R
TOS T2 HEAR
GIE S bR & (i-Flag)
[ T
() BES
. P73,
B ZHi
A ZJa
- Sy BE 5 1A
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BhicfF | BRAERG EEERELETT i
H 1 R e e 2

ADDWX f,d [ffOO 0111 dfff ffff 1 C,DC,Z | W A" #hn
ANDWX f,d [ffOO 0101 dfff ffff 1 z W Il A S
CLRX f ff00 0001 1fff ffff 1 z E1C
CLRW 0000 0001 0100 0000 1 z B W
COMX f,d | ff00 1001 dfff ffff 1 z "R
DECX f,d [ffOO 0011 dfff ffff 1 z “ PR 1
DECXSZ f,d |ff0o0 1011 dfff ffff| 1lor2 - UL, W N RN Bk
INCX f,d [ffOO 1010 dfff ffff 1 z "N 1
INCXSZ f,d |ffOo0 1111 dfff ffff| 1lor2 - "0 1, a0 oy = kit
IORWX f,d | ff00 0100 dfff ffff 1 z W 1 “f* FH B
MOV X fd | ff00 1000 dfff ffff 1 z "
MOVXW f ff00 1000 Offf ffff 1 z R W
MOVWX f ff00 0000 1fff ffff 1 - AR E
RLX f,d [ffOO 1101 dfff ffff 1 C “ay AL R
RRX f,d |ffO0 1100 dfff ffff 1 C Rk puA DAY EY 2
SUBWX f,d | ff00 0010 dfff ffff 1 C,DC,Z |"fHW
SWAPX f,d | ff00 1110 dfff ffff 1 - I I B R
TSTX f ff00 1000 1fff ffff 1 z e &SN 0
XORWX f,d [ffOO 0110 dfff ffff 1 z W AT A S B

A AL KSR TE S T AL RIS AR TE 2
BCX f,b | ff11 00bb bfff ffff 1 - TR I
BSX f,b | ff11 0lbb bfff ffff 1 - B O VA= R VA
BTXSC f,b [ffll 10bb bfff ffff| 1or2 - "1 A 0 Tk i
BTXSS f,b [ff1ll 11bb bfff ffff| 1lor2 - " A A 1Bk

SLEIHoAEliE 4 SEEPHomERlTE 4

ADDLW k |0001 1100 kkkk kkkk 1 C,DC,Z | ~FEI% "k" F1 W AHm
ANDLW k |0001 1011 kkkk kkkk 1 z SEEPEC K WA
LCALL k kk10 Okkk kkkk kkkk 2 - W FRF K"
CLRWDT 0001 1110 0000 0100 1 TO, PD TERRE e &
LGOTO k kk10 1kkk kkkk kkkk 2 - BhA 22 5y 30K
IORLW k |0001 1010 kkkk kkkk 1 z SEEIECK AW AR,
MOVLW k 0001 1001 kkkk kkkK 1 - BRI K B E W
NOP 0000 0000 0000 0000 1 - TEAETE S
RET 0000 0000 0100 0000 2 - TR 3 ]
RETI 0000 0000 0110 0000 2 - M HR W IR (R
RETLW k |0001 1000 kkkk kkkk 2 - AL RIEGR ], IR [HEAE W
SLEEP 0001 1110 0000 0011 1 TO,PD HENBEARAR S, I ER R 15 1
SUBLW k |0001 1111 kkkk kkkk 1 C,DC,Z | SZEPHCKHE W
TABRH 0000 0000 0101 1000 2 - 4R ROM = #idE 2 W 1 TABR
TABRL 0000 0000 0101 0000 2 - T ROM (R4 2 W F TABR
XORLW k 0001 1101 kkkk kkkk 1 z SERIECKT AT WA R
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ADDLW W FT SZEP S "k A0
R ADDLW Kk
BREEL k : 00h ~ FFh
e (W) < (W) +k
AR NS A C,DC,Z
RS 0001 1100 kkkk kkkk
iR B W AR AR 8 ALSE R K AN, K R AW R g .
Ji3A 1
SR Lil ADDLW 0x15 B : W =0x10
AW =0x25
ADDWX W 1 U AR
TV ADDWX f[,d]
BRAEEL f:000h ~ 1FFh,d: 0, 1
e (B#7R) < (W) + ()
S PR A7 C,DC,Z
B f00 0111 dfff ffff
i BWF LR N B F M. WiRdNo, NS RRAEWTZat .
W N1, R R AR
J& HA 1
Jafl ADDWX FSR, 0 B : W =0x17, FSR =0xC2
A W =0xD9, FSR =0xC2
ANDLW W Fil SLED S "k B S
Bk ANDLW k
BREEL k : 00h ~ FFh
e (W) < (W) AND k
AR VNN VA z
RS 0001 1011 kkkk kkkk
i W AN RS 8 M rHIBUK M. 45 RAE W FEgs .
J& BA 1
bR (] ANDLW Ox5F B : W =0xA3
A W =0x03
ANDWX W Rl BER S
HiE ANDWX f[,d]
PRAEEL f:000h ~ 1FFh,d: 0, 1
b (YT (B#5) < (W) AND (f)
AR VNN VA z
RS f00 0101 dfff ffff
i W FAF2 N BRI w g f . W d N 0, MIEERMAE W 78
R S d oA 1, SRR AR .
J& A 1
SRl ANDWX FSR, 1 B : W =0x17, FSR =0xC2

AW =0x17, FSR =0x02

DS-TM56M1522_21H_S

80 Rev 1.03, 2024/01/22



- » HITENX

i

DS-TM56M1522_21H_S

TM56M1522/22B/22C/21H M#EH

BCX "F b B
TV BCX f[,b]
BREEL f:000h ~ 1FFh,b:0~7
ZfEJ7 0 (fb) <0
AR VA -
RS ff11 00bb bfff ffff
A AT TR D A EEE .
Ji3A 1
kGl BCX FLAG_REG, 7 B : FLAG_REG =0xC7
A FLAG_REG =0x47
BSX "R b PLE AL
TV BSX f[,b]
BRAEEL f:000h~1FFh,b:0~7
S (S (fh) <1
S PR A7 -
B ff11 01bb bfff ffff
i AT T R D AL E A
J& HA 1
RG] BSX FLAG_REG,7 B : FLAG_REG =0x0A
A FLAG_REG =0x8A
BTXSC R e Bt AL, A O Bk
TV BTXSC f[,b]
BREEL f:000h ~ 1FFh,b:0~7
BfEJ7 W (fb) =0 Nk N —%F4
AR VA -
RS ff11 10bb bfff ffff
A WA R D 8 L, AT T —5%484 . WRFAE T AL o
N0, WTF—Z&KIBAMFHAT, M2EBAT—2% NOP, {FIHuh 2 FiHE
Lo
JE HH lor?2
SRl LABEL1: BTXSC FLAG, 1 B:PC =LABEL1
TRUE: GOTO SUB1 A 15 FLAG.1 =0, PC =FALSE
FALSE: #18 FLAG.1 =1, PC =TRUE
BTXSS e B bt AL, 1 Bk
TV BTXSS f[,b]
BRESL f:000h ~ 1FFh,b:0~7
ZEJT W (fb) =1 Mk~ —%484
S PR S AL -
EERY ff11 11bb bfff ffff
i WIRZ A48 F P IOAL D N 0, IBHAT F—4384. Wik FdE f H s b
KL TR —IBLFPAT, MRHIT—2% NOP f84, fHH N 2 A
EREa
JE lor?2
SR/ LABEL1: BTXSS FLAG, 1 B:PC =LABEL1
TRUE: GOTO SUB1 A 5% FLAG.1 =0, PC =TRUE
FALSE: 1 # FLAG.1 =1, PC =FALSE
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CLRX v i
R CLRX f
BREEL f: 000h ~ 1FFh
21 (f) = 00h,Z 1
AR VA z
RS f00 0001 1fff ffff
A HbREATE N, K Z 0 E 1.
Ji3A 1
SR Gil CLRX FLAG_REG B : FLAG_REG =0x5A
A FLAG_REG =0x00, Z =1
CLRW B W
TV CLRW
BRAEEL -
S (S (W) < 00h,Z <1
S (R AL z
B 0000 0001 0100 0000
i B W A Eas, IR Z 0B 1
J& HA 1
Ju sl CLRW B : W =0x5A
AW =0x00, Z =1
CLRWDT TBRRE 10 %E i 3%
Bk CLRWDT
BREEL -
e WDT Timer < 00h
SO (PR AL TO, PD
RS 0001 1110 0000 0100
Eizipuy CLRWDT f545 KA 11 & I 48
J& BA 1
RLERl CLRWDT B : WDT il # 3 =2
A : WDT 448 =0x00
COMX e EUR
HiE COMX f[,d]
BRESL f:000h ~ 1FFh,d: 0, 1
EfEIA (HIH7) (7
S AR A7 z
RS f00 1001 dfff ffff
i DAL P A BEREU . W d N0, GEME W, W d o1, 45
RIBR 75 A7 4% F s
J& A 1
S| COMX REG1, 0 B : REG1 =0x13

DS-TM56M1522_21H_S

A REG1 =0x13, W =0xEC
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DECX " E R

TV DECX f[,d]

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

B2 (H#5) < (-1

S (R AL z

R f00 0011 dfff ffff

i FALEE T NI R A A0, NSERBAE W R et . WE d oA
1, Z59Rkn FFA78 f.

JE A 1

Jafl DECX CNT, 1 B : CNT =0x01, Z =0

A CNT =0x00, Z =1

DECXSZ USRS 0 NIBkE

TEE DECXSZ f[,d]

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

BEJ (BAR) < (f) - 1, wiikgi BN 0, Mkl F—4484

S PR A7 -

B f00 1011 dfff ffff

i AR T AEER. WHEd N0, SEMAW FEeE. Wi d N1,

SRR R AEAS F WERESRN 1, MFAT T %484, WERERDN 0,
WP AT NOP, A BN 2 A 45 2.

J&HA 1842
SR LABEL1: DECXSZ CNT, 1 B :PC =LABEL1
LGOTO LOOP A:CNT=CNT -1
CONTINUE: 15 CNT =0, “LGOTO LOOP”&# &
# NOP
W5 CNT #0, “LGOTO LOOP”&##h
1T
INCX e
HiE INCX f[d]
BEEHL f: 000h ~ 1FFh
BIETT A (H¥R) < (H+1
AT R NN VA z
BEERY f00 1010 dfff ffff
ik FAEE P AR, R d N0, SEBAWZFE. mEd A1,
e B Y e i
JE 3 1
SiRGil INCX CNT, 1 B : CNT =0xFF, Z =0

A CNT =0x00, Z =1
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INCXSZ “f G, RN 0 Bk
TV INCXSZ f[,d]
BREEL f:000h ~ 1FFh,d: 0, 1
ZfEJ7 0 (E#5) < () + 1, SRR v 0, Mkt F—2%484
S R AL -
ERAERS f00 1111 dfff ffff
A AT NS, R A N0, RN W FFE. R d o1, &
R A P MBRLERN L, WPATF %84, WRER N0, WK
RNPAT NOP, fHILEH 2 I 4.
JE lor?2
SR Gil LABEL1: INCXSZ CNT, 1 B:PC =LABEL1
LGOTO LOOP A:CNT=CNT +1
CONTINUE: #15 CNT =0, “LGOTO LOOP" & 48
¥ NOP
I CNT #£0, “LGOTO LOOP” £ ##h
17
IORLW W RIS RIS « K B8R
Bk IORLW k
BREEL k : 00h ~ FFh
BEJ (W) < (W) OR k
AR VA z
e 0001 1010 kkkk kkkk
A W HAE AN RS 8 Mor BBk BHATEEE . 45 RHE W F 788 .
J&HA 1
.1 IORLW 0x35 B : W =0x9A
A W =0xBF, Z =0
IORWX W FISLEI# « £ B4 E]
ik IORWF f[,d]
BRAEEL f:000h ~ 1FFh,d: 0, 1
isfEJ7 (E#7) < (W) OR (f)
S FR A7 z
PRAERY f00 0100 dfff ffff
A W a5 Fas f T eis®. mE d N0, SR W EFRE. W
Fod N1, g A f.
J& A 1
SRL] IORWX RESULT, 0 B : RESULT =0x13, W =0x91

DS-TM56M1522_21H_S

A RESULT =0x13, W =0x93, Z =0
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TM56M1522/22B/22C/21H M#EH

LCALL WHFERF “Kk”
R LCALL k
BREEL k : 0000h ~ 1FFFh
1BfE77 Operation: TOS < (PC) + 1, PC.12~0 < k
S PR ZS AL -
RS kk10 Okkk kkkk kkkk
i LCALL THIfE. %%, REMLE (PC+1) #ifEik 2IHEM L. 13 Az Bl fzsthbt
hn#k 3 PC A7 <12:0>. LCALL & — /& 45 4
Ji3A 2
SR Gil LABEL1: LCALL SUB1 B:PC =LABEL1
A PC =SUB1, TOS =LABEL1 + 1
LGOTO Tk
TV LGOTO k
BRAEEL k : 0000h ~ 1FFFh
S (S PC.12~0 < k
S PR A7 -
PR kk10 1kkk kkkk kkkk
i LGOTO & —MNTIEE&MM2 3. 13 i rBE N3 PC f7 <12:0>. LGOTO
AR R4 .
J 2
SR Gil LABEL1: LGOTO SUB1 B:PC =LABEL1
A :PC=SUB1
MOV X 7 A ol
HiE MOVX f[,d]
BRESL f: 000h ~ 1FFh
B (E#5) < (f)
AR VA z
AR f00 1000 dfff ffff
i AL T AR d FPREB E B AR, W d=0, W HARKN W /78 .
W d=1, W HFRE XA f A d=1 S A A IR A
RPIRASFRE Z 2 F 5
J& A 1
SRl MOVX FSR,0 B : FSR =0xC2, W =?
A FSR =0xC2, W =0xC2
MOVXW U BEW
TEVk MOVXW f
BRESL f: 000h ~ 1FFh
b (YT (W) — (f)
S PR S AL z
BN f00 1000 Offf ffff
i AR T NN BBE W 78
J& A 1
S| MOVXW FSR B : FSR =0xC2, W =?

A FSR =0xC2, W =0xC2
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MOVLW BB R W

R MOVLW k

BREEL k : 00h ~ FFh

1BfE77 (W) <k

S PR ZS AL -

RS 0001 1001 kkkk kkkk

iR J\ALST BN K #naR s W 728 . LRAK A 0.

J& 1 1

151 MOVLW O0x5A B:W=?
AW =0x5A

MOVWX BWEBZE

TV MOVWX f

BRAEEL f: 000h ~ 1FFh

S (S ) (W)

S PR A7 -

B f00 0000 1fff ffff

i BEHE I W T AF 285 B 7 de fs

J& HA 1

Rl MOVWX REG1 B : REG1 =0xFF, W =0x4F
A : REG1 =0x4F, W =0x4F

NOP EEAE

Bk NOP

BREEL -

e AR

AR VNN VA -

RS 0000 0000 0000 0000

e TR

J& A 1

FERGil NOP

RET MFFREFIR[E

Bk RET

BRESL -

B PC < TOS

AR VNN VA -

RS 0000 0000 0100 0000

e MFFEFIR ], HEAR Bt , I HHERR TG (TOS) #id NFEF1T s .

AP R4
J& A 2
gl RET A:PC=TOS
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TM56M1522/22B/22C/21H M#EH

RETI M A TR [B]
R RETI
BREEL -
21 PC < TOS, GIE < 1
S PR ZS AL -
RS 0000 0000 0110 0000
Eiipa MR AL, SRR, HHMERRTIE (TOS) In#k®] PC H1. ki flige.
KA R4 .
Ji3A 2
Jufl RETI A:PC=TOS, GIE =1
RETLW W 7 3L B H0R [F]
TV RETLW k
BREEL k : 00h ~ FFh
e PC < TOS, (W) — k
S PR ZS AL -
RS 0001 1000 kkkk kkkk
iR W ZFA728NE T )\ AL B EL K. R WNHERR I TIUZ GRBIHEE) n
o XA RS-
J 2
Ju LCALL TABLE B : W =0x07
: AW =k8 HJ{H
TABLE: ADDWX PCL, 1
RETLW k1
RETLW k2
RETLW kn
RLX ORI AR
TV RLX f[,d]
BRESL f:000h ~ 1FFh,d: 0, 1
SV ’— C [=— Register f 4—‘
AR VNN VA C
RS f00 1101 dfff ffff
e AR P N BB AR B AR AL, W d N0, RN W B
fEes. W d A1, 4558 FEes f.
JEHA 1
SiRGil RLX REG1,0 B : REG1 =1110 0110, C =0

A REGI1=1110 0110
W  =11001100,C=1
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TM56M1522/22B/22C/21H M#EH

RRX "R AL A
HiE RRX f[,d]
BREEL f:000h ~ 1FFh,d: 0, 1
SRR ’—b C —» Register f —‘
S R AL C
RS f00 1100 dfff ffff
A AT ' N A EE AR E A B — AL, Wik d' h 0, R W FH
Fas. i d N1, 45RnFERE T,
Ji3A 1
SR Gil RRX REGL, 0 B : REG1 =1110 0110, C =0
A REG1=11100110
W  =01110011, C =0
SLEEP HEANERER, HeRGEIE
1Bk SLEEP
BRAEEL -
S (S -
S PR AL TO, PD
B 001 1110 0000 0011
i BENBEARAE S, B ah R 15 1
J& HA 1
SRl SLEEP
SUBLW ST EIEOR =W
Wk SUBLW k
PRAEEL k : 00h ~ FFh
Y (ST (W) <k - (W)
S (PR AS AL C,DC,Z
AR 0001 1111 kkkk kkkk
i SEEDECKIREW AR QIRMEITE) o GRIE W 2 E8
J& A 1
151 SUBLW 0x15 B : W =0x25
A W =0xF0
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SUBWX " URE W
TV SUBWX f[,d]
BeEAL f:000h ~ 1FFh,d: 0,1
BIEH A (H#5) < () - (W)
AR YN VA C,DC,Z
BeERY f00 0010 dfff ffff
ik MEFAERE T R E W e (2 FIAMB AR o S d o 0, g e
W A fFde . Wi d oA 1, &5 BR A A A .
J& 3 1
SR SUBWX REGL, 1 B : REG1 =0x03, W =0x02, C =?, Z =?
A : REG1 =0x01, W =0x02, C =1, Z =0
SUBWX REGL, 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 =0xFF, W =0x02, C =0, Z =
SWAPX U e
Bk SWAPX f[,d]
BEERL f:000h ~ 1FFh,d: 0,1
BEJ (HF5R,7~4) — (£3~0), (HF5.3~0) « (f.7~4)
AT RN IVA -
BeERY f00 1110 dfff ffff
ik AR P IR . W d N0, SEHRN W RS, Wi o
N1, RN T,
J& 3 1
S| SWAPX REGL, 0 B : REG1 =0xA5
A : REG1 =0xA5, W =0x5A
TABRH # DPTR B TR EZ4 W
VIR TABRH
BRERL -
B1ET A (W) < ROM[DPTR] =715 N4, (TABR) < ROM[DPTR] 711 N 2%,
DPTR = {DPH [max:8], DPL[7:0]}
S RPIRAS AL -
BERY 0000 0000 0101 1000
ik WHITABR %4722 /1# ROM[DPTR] (55545, 3% & AN B I 6 4
JE HH 2
SR MOVLW  (TAB1&OXFF)
MOVWX  DPL ‘DPL 2517 42
MOVLW  (TBA1>>8)&O0xFF
MOVWX  DPH :‘DPH N2
TABRL ‘W =0x89, TABR=0x89
TABRH ‘W =0x37, TABR=0x37
ORG 0234H
TAB1:
DT 0x3789, 0x2277

:16 fif ROM % #E
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TABRL # DPTR{RFTTIR[EI %4 W
EERES TABRL
BeEAL -
BT (W) < ROM[DPTR] -7 17 N %¥, (TABR) — ROM[DPTR] &7 747 4 2%, H th
DPTR = {DPH[max:8], DPL[7:0]}
AR TS A -
BeERY 0000 0000 0101 0000
fiiid WHITABR 217 221114k ROM[DPTR] HMEFFi . X2 FANE W64
JE A 2
T MOVLW  (TAB1&OXFF)
MOVWX  DPL :DPL NE& 2%
MOVLW  (TBA1>>8)&0xFF
MOVWX  DPH DPH HyZ 1752
TABRL ‘W =0x89, TABR=0x89
TABRH ‘W =0x37, TABR=0x37
ORG 0234H
TAB1:
DT 0x3789, 0x2277 16 /i ROM %t
TSTX W RE/NRNO
VEeR TSTX f
BRAESL f: 000h ~ 1FFh
BET R WM () N0, NKE ZIrE
FAUH PN IVA z
BERY f00 1000 1fff ffff
ik WA T IINENO, NIEREREN 1.
JE HH 1
iRl TSTX REG1 B:REG1 =0, Z=?
A:REG1=0,2Z=1
XORLW W FIST B #0558
Bk XORLW k
BAEAL k : 00h ~ FFh
Z21ET A (W) < (W) XOR k
SO R AL z
BERY 0001 1101 kkkk kkkk
ik W ZAERE NS 8 A B3 Kk #H47 k. 45 BE W 2 s,
JE 3 1
iRl XORLW OXAF B : W =0xB5
AW =0x1A

DS-TM56M1522_21H_S
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XORWX Wl R

HiE XORWX f[,d]

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

isfETr (B #5) < (W) XOR ()

AR VA z

RS f00 0110 dfff ffff

A W TS5 F R ERE. WH d N 0, WEFRBE W T8
e W d o 1, SRR AR RS

Ji 3 1

SRl XORWX REG1, 1 B : REG1 =0xAF, W =0xB5

A REG1 =0x1A, W =0xB5

—————————————————————————————————————————————————————————————————
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B AR
1 RYEXTENEE (TA=25<T)
S5 Ja.F BAAL
LY L Vss-0.3 to Vss+5.5
i\ HE Vss-0.3 t0 Ve +0.3 V
B R Vss-0.3 to Ve +0.3
B 5] PR e FELAT B LA -25
B 51 B e FRL AT Bt LA -80 A
B 5] A FR A i LR +30
B 51 A A FR A i LR +150
K TAEHE 5.5 V
AR -40 to +105 o
it A7 -65 to +150

2 ERFFME (TA=25T, veC =5.0V, BEBHHE)

S 5 - Yin B | BB | BK | B
Fsys = 20 MHz (FXT)
(RDCTL=8ns)(PWMCKS=FIRC*1) 31 B 5.5 v
TAEHEE Ve Fsys = 16 MHz (FIRC) 93 _ 55 v
(RDCTL=8ns)(PWMCKS=FIRC*1) ' '
Fsys = 8 MHz (FIRC/2) 1.4 - 55 \Y
i\ HL R Vi B s Vee =3.0~5.0V | 0.6Vce - Vee \%
KR Vi FrE A Vee = 3.0~5.0V Vss - 0.2Vce \%
Vcc =5.0V
iy ) 6 12.7 -
1/0 ¥ M Von=4.5V
VOH =2.7V ' '
Vee = 5.0V,
i 51 14 Vo= 0.5V 40| 89 S
(HSINK=1) Vce = 3.0V, 18 40 3
1/0 i 1 | VoL=0.3V
HEHLIR o Ve =50V, s | a8 B
Fifa 5] Vo= 0.5V A
(HSINK=0) Vce = 3.0V, 10 21 B
Vo|_ =0.3V
IR HI n _
€l Hiu?y%) liLH IRCE 1N Vin = Ve - - 1 pA
TR IR "
R | [ Vin=0V - - -1
(glﬂfﬂj\jfﬁﬁ) ILL IRCE 1N IN pA
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¥ e %4 B | BB | BX | BA
Pkt Vee = 5.0V - 5.1 -
FXT 20 MHz Vee = 3.0V - 2.7 -
STy iy Vce = 5.0V — 4.1 -
FIRC 16 MHz Vee = 3.0V - 25 -
PR Vee = 5.0V - 2.9 -
FIRC 8 MHz Vee = 3.0V - 1.7 -
STy iy Vce = 5.0V — 2.3 —
FIRC 4 MHz Vee = 3.0V - 1.4 -
PR Vee = 5.0V - 2.0 -
FIRC 2 MHz Vee = 3.0V - 1.2 - mA
PR 2 Ve =5.0V - 0.67 -
TAE TR SXT 32 KHz
N | - Vee = 3.0V - 0.5 -
(é?ﬁj@) cc |:|E|:\TC [:T’JJZ cc
(=3 R Vee = 5.0V - 0.65 —
SIRC & 1
FIRC EE;H: VCC =3.0V — 0.47 —
5 AR 5 _
Vee = 5.0V - 0.56 -
SIRC & 1 «
FIRC {&1L
X Vee = 3.0V - 0.41 -
POR/LVR c
7 AR Ve =5.0V - 8.4 -
SIRC i 1 ~ A
POR/LVR [l Vee =3.0V - 2.7 -
f bR Vee = 5.0V - - A
POR/LVR 2 Vee = 3.0V _ _ H
. Vin=0V Vce=5.0V — 345 —
EF R
F FEL R up Ports A, B Vo= 3.0V ~ 35 ~ KQ
VCC;too; d5'°V 1178 | 12 | 1224 | v
1.2V LDO fa )& LDOC -
Vee =2.5~5.0V 1129 | 115 | 1.173
I0h=60mA, Ta = -20C ~ 85T : : :
POR B/E Vror Ta=25C 1.65 1.8 1.95
3 B et
¥ e 353 B/ | BB | BK | B
Ta=-40TCT~105C Vcc=3.0~50V | -5% 16 +2%
Ta=-40TC ~105C V=40V -3% 16 | +1.5%
FIRC #1iZ(*) TAa=0T~70C Vee=4.0V -2% 16 | +1.5% | MHz
Ta=25CT Vee=3.0~50V | -1% 16 +1%
Ta=25T Ve =40V -0.5% 16 | +0.5%
(*) FIRC SRR LA 1/2/4/8.
4 HALEF EREE (TA = 25°C)
B8 %&AF BN | A | BK | B
A NARK HIA Vec=5.0V 0% —~ 11 - us
WDT I} [a] Ve = 5.0 V, WDTPSC = 11b - 1344 - ms
WKT i Vee =5.0 V, WKTPSC = 11b - 84 - ms
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[ CPU 2 | Vec=50V | - [ [ — | ms |

5 LVR HEERE (TA=25T)

TM56M1522/22B/21H

S8 i %4 BN | BA | BR | B
— 2.05 -
— 2.20 -
- 2.30 -
- 2.45 -
— 2.60 -
— 2.75 -
- 2.90 -
- 3.00 -
LVR % H LVRun Ta=25<T — 315 - \Y
— 3.30 -
- 3.45 -
- 3.60 -
— 3.70 -
— 3.85 -
- 4.00 -
- 4.15 -

LVR iR B VHys_LVR Ta=25CT — 0 - mV
AL L LA e 1] Tivk Ta=25<T 100 - — us

TM56M1522C
¥ 5 i B | BR | BX | B
- 1.80 -
- 1.93 -
- 2.07 -
- 2.21 -
- 2.36 -
- 2.49 -
- 2.63 -
— 2.77 -
LVR % HiJk LVR Ta=25<T - > ol - \%
- 3.06 -
- 3.20 -
- 3.34 -
- 3.48 -
- 3.63 -
— 3.77 -
- 3.90 -

LVR iR B VHys_LvR Ta=25CT - 0 - mVv
A HEL AT I B (1) Tivr Ta=25<T 100 - - us
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6 LVD HEERE (TA=25T)

TM56M1522/21H
¥ ] %A% B | BE | ‘&K | BAL
- 2.20 -
- 2.30 -
- 2.45 -
- 2.60 -
- 2.75 -
- 2.90 -
- 3.00 -
LVD &5 H % LVDw Ta=25T - 3.15 - vV
- 3.30 -
- 3.45 -
- 3.60 -
- 3.70 -
- 3.85 -
- 4.00 -
- 4.15 -
- LVDHYS =0 - 0 -
LVD iR R Vhys_Lvo LVDHYS = 1 ~ 36 — mV
AR FEL S Ao 00 i 1) Tivp Ta=25T 100 — — us

TM56M1522B/22C
¥ i % & | #E | BK | B
- 1.93 -
- 2.06 -
- 2.19 -
- 2.35 -
- 2.48 -
- 2.62 -
- 2.76 -
LVD ZEH & LVD Ta=25T - 2.89 - V
- 3.03 -
- 3.16 -
- 3.30 -
- 3.45 -
- 3.59 -
- 3.73 -
- 3.87 -
o LVDHYS =0 - 0 -
LVD B & Vhys_Lvo LVDHAYS = 1 — 65 — mV
K HL A [A] Tuvo Ta=25<T 100 - —~ us
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7 POR HLEEH#HE (TA=25T)

S i %At B | BB | BK | BN
LVDHYS =1 - 36 -
RAERWEE | Too Th=25C 100 | - ~ | s
8 ADC LS4 (TA = 25T, VCC = 3.0V t0 5.5V, VSS = 0V)
SH %A% BN | BB | BKR | B
RS - +3 -
Ry 2R I i 22 Vee = 5.0V, Vss = 0V, Fapc = 1 MHz - +3.2 - LSB
T AR L iR 2 - +1 +4
=5 IR IREBA ST (Rs<10K ohm) - 2
B NI % = 5 IRFYEFELHT (Rs<20K ohm) - - 1 My
(Faoc) 55 X ENJEBEPT (Rs<50K ohm) - - 0.5
=25k I8 & VBG (ADCHS=01110b) - - 2
FeHeirt 18] (Includei/;?rfplelanMdTold time) B 42 B HS
R 25°C, Vee = 3.0V~5.0V 1% | 120 | +1% v
HIILIESE 25°C~105°C, Ve = 3.0V~5.0V 1% | 120 | +15% | V
(Vec) -20°C~105°C, Ve = 3.0V~5.0V 2% | 120 | +15% | V
ADC Z# HiJE (Vrer) 25°C, Ve = 3.0V~-5.5V -12% | 248 | +1.2% \Y%
(ADVREFS=01b) -20°C~105°C, Ve = 3.0V~5.5V 25% | 248 | +2% v
Vecld % H L 25°C, Vce = 3.0V~5.5V -1% 10.25Vcece| +1% \Y
iﬁ)\ EEAJ:IS— - VSS - VCC V
9 ELERZS4EME (TA = 25<C, VCC = 3.0V 10 5.5V, VSS = 0V)
¥ %1 B | BB | &K | BN
LI HL R - 2.2 - 5.5 \Y;
A FLIA Vee = 5.0V - 100 - HA
DAC Current Vce = 5.0V 60 - 220 JIVAN
Vos_cwvp Vce = 5.0V -15 — 15 mvV
VCM_CMP Vcc =5.0Vv 0 — Vcc-0.5 V
Vhys_cmp Vcec =5.0V — 25 - mV
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10 et ph2RE
FIRC Freq vs. Vcc
16.90
16.70 _‘-—40°C
16.50 - == _)0°C
E 16.30 +0°C
gg ' =>&=25°C
[J]

16.10 - =¥=50°C
—.—700C
15.90 - -

‘—-—\‘_‘-—/ ! _._850(:
15.70

125°C
15.50 T T T T T T T 1
20V 25V 3.0V 35V 40V 45V 50V 55V
Vcc(V)
FIRC Freq vs. Temperature
16.90
16.70 A
~8—2.0V
16.50
_ 2.5V
N
S 16.30 3.0V
g —¥=3.5V
& 16.10
~0—4.0V
15.90 4.5V
5.0V
15.70
5.5V
15.50 T T T T T T T T 1

-40°C -20°C  0°C  25°C 50°C 70°C 85°C 105°C 125°C

Temperature(C)
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SIRC Freq vs. Vcc
100.00
95.00
90.00
==_40°C
85.00
—.—_ZOOC
;N; 80.00 +00C
x
§ 75.00 25°C
& 70,00 —s0°C
65.00 #=70°C
el o = O
60.00 85°C
55.00
125°C
50-00 T T T T T T T 1
2.0V 2.5V 3.0V 3.5V 4.0V 4.5V 5.0V 5.5V
Vee(V)
SIRC Freq vs. Temperature
100.00
95.00
90.00 —2 0V
85.00
e=fi=) 5V
E 80.00
3.0V
$ 75.00
£ 70.00 ==3.5V
65.00 == 4.0V
60.00 =4 5V
55.00 e 5 OV
5000 T T T T T T T T 1 _55V
-40°C  -20°C 0°C 25°C 50°C 70°C 85°C 105°C 125°C
Temperature(C)
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Min Operating Voltage(RDCTL=8ns)

240 4 o : : : : :
== FIRC16MHz
2.20 PWMCKS=FIRC*1
== FIRC8MHz
2.00 - PWMCKS=FIRC*1
S
I = FIRC16MHz
>

1.80 / PWMCKS=FIRC*2
160 == FIRC8MHz

: PWMCKS=FIRC*2
1.40 - ~#=POR

1.20 T T T . ; ; ; . . =0=LVRE=2.3V
-40°C -20°C 0°C 25°C 50°C 70°C 85°C 105°C 125°C

Temperature(C)

EE: AP UG ZF RIS 8ns”, URFBRIKLTIERERHERE.

Bandgap voltage vs. Vcc
1.230
1.220 ==_40°C
—.—_2 )
1.210 0°C
s fomne————femmtmt—
§ 1.200 =550
>
i o,
1.190 50°C
=®=70°C
1.180 ==g85°C
1.170 T T T T T T T 1 105 C
20V 25V 30V 35V 40V 45V 50V 55V 125°C
Vcee(V)
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LDOC Voltage vs. VCC
1.230
——_/0°
1.220 -40°C
== _)0°C
< 1.210 ‘g_* — F‘!—.* = 5°C
?é' 1.200 T
= 1190 #=50°C
=®=70°C
1.180
===g5°C
1170 T T T T T T T 1 —1050C
2.0V 2.5V 3.0V 3.5V 4.0V 4.5V 5.0V 5.5V
vee(v) 125°C

LDOC Current vs. Voltage

[0}
o

~
o

(o))
o

w
o

=4¢=—\DD=3~4.5V

w
o

LDOC Current(mA)
N
o

N
o

=
o

o

1.14 1.15 1.16 1.17 1.18 1.19 1.2 1.21
LDOC Voltage(V)
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BEREL

R, ARG ENMNSE . dTERE® TR, KA w IR R E A 7 LS R
B RS A A

WIER.:

Ordering number Package
TM56M1522/22B/22C/21H-MTP Wafer / Dice %5
TM56M1522/22B/22C/21H-COD Wafer / Dice 7 {%H5

TM56M1522/22B/22C/21H-MTP-16 SOP 16-pin (150 mil)
TM56M1522/22B/22C/21H-MTP-53 MSOP 10-pin (118 mil)
TM56M1522/22B/22C/21H-MTP-14 SOP 8-pin (150 mil)
TM56M1522/22B/22C/21H-MTP-96 QFN 16-pin (3*3*0.75 - 0.5mm)
TM56M1522/22B/22C/21H-MTP-B4 DFN 10-pin (3*3*0.75 - 0.5mm)
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SOP-16 (150 mil) 3R~

HEAAAARAF =)

N 1/
\DETAIL A
&
/ -
\/ / ) -
/HHHHHEHHS 2R
PIN1 = C
[ o \
i i < &
L e t | L L | B | j | GAUGE PLANE — .
SEATING PLANE e L]—S-I ::T T L L
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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MSOP-10 (118 mil) &3 R~

D
//’-—‘ \\\\
i \
] (P
e N g
T \ DETAIL A
o =
7,
A N S~
PIN1 \
el
SEEEEE 2
AT T B )
T peraa E[ [t )
g
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 4.75 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) & &R~

] Wil
\DETAIL A
7
\/ / ) %_#
PlNl/ H H H | H c| i

[, \ s
il i
T \ _!_ i | GAUGE PLANE .
SEATING PLANE e B ET T ]
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 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.
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A

(U’ HITENX TM56M1522/22B/22C/21H ##EH

QFN-16 (3*3*0.75-0.5mm) #3& R~

BB MILLIMETER
MIN | NOM | MAX
D D2
A 0.70 075 | 0.80
Al = 0.02 0.05
b 0.18 0.25 0.30
! J UJU U
1 ¢ 0.18 | 020 | 0.25
) =) ; (- Z : -
D 2.90 | 3.00 3.10
2

— N & - - D2 155 | 1.65 | 1.7

D) - e 0.50BSC

—) C

7, Ne 1. 50BSC

= / (] ﬂ m © Nd 1. 50BSC
e E 2.90 3,00 3.10

EXPOSED THERMAL - -

PAD ZONE Nd E2 1.55 1.65 1.75
L 0.35 040 | 0.45
‘ < h 0.20 | 0.25 | 0.30

o B B g BOTTON VIEW reany 75x75

-
Y I

DFN-10 (3*3*0.75-0.5mm) 33 R~

14
qf’ MILLIMETER

J
- } ]
|
- @

’ ITEM -
/ Min Nom. Max.
: / m m ﬂ ﬂ A o070 075080
ro2 | xpusin TR/ L_J b 2 1 — —
S ¢ ) b | o018 o025 ] 0.30
. c | o018 [o0.20] 0.25
BOTTOM VIEW D 2,90 3,00 310
Q 4 p2 | 2.40 | 2.50 | 2.60
e 0. 50BSC
= Nd 2. 00BSC
S X E_| 2.90 | 3.00 ] 3.10
2 v E2 | 1.45 | 1.55 | 1.65
1 0.30 | 0.40 | 0.50
v N h | 0.20 | 0.25 | 0.30
HMIE_|Padif2E) X Gom) | Y (mm)
Cu vy 27 [1o [ plating |  sn-Bi
I Thickness I 7"20um
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