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HR7P 153 P 4 XX

‘ Package
SD — SOP16
SC — SOP14

MB — MSOP10

Code Size

4 — 4K Bytes

Code MEM Type

P—OTP

Part No.

Device Family
HR7P — 8-Bit MCU based on HR7P-V2 CPU Core
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- SRR
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- RIS E
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- SCFrhkT AR
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<& IDLE Hii
- 2uA@5.0V, BOR/WDT fiifig, 25°C, HiL(4
& BRI
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- 2mA@16MHz, 5.0V, 25°C, HAI{H
& GfE O
& XFHEL R (ISP) #1
O FRRARARD N LRy
& WitKTZ
& IKYIFE. =iE OTP CMOS 1LLE
& 10ME, SR MSOP 3¢
& 14/16 NME, RA SOP #%%
& TEFKMH
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& TAERREVEHE: -40°C~ 85T
1.2 MR

O AT Ra IR, Bk, DERBEFETL.
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3 SHHER
T2 7 A7 Gt 2
2K Words OTP
OTPj el F2 #% ﬁ?ﬁifﬂ gt 2 2
ZAN
<L O ERFaL
Oscillator ‘
Reset Controller ‘
(= WDT ‘
82&&& Interrupt Controller ‘
ek
\ Rk fi
O AN I:——} PA<2:0>
i i *E I0/IOMUX } MRSTN/PA<3>
5 ALU i ;}; <;> P PA<7:4>
' U T8P1/T8P2 ‘ L) PB<5:0>
CPU =1 ‘
SRAM{ i) 5 il 23 [ ‘
64 Bytes SRAM I
e 25 iﬂzﬁ 2k
Kl 1-1 HR7P153 45 kgHE
1.4 BHSECHE
1.4.1 16-pin
vss | 1 | O ~ 16 | VDD
PA5/KINS/PINT3/OSC1/CLKI | 2 15 | PB5/PINT1
PA4/KIN4/PINT2/0SC2/CLKO | 3 9) PAO/AINO/KINO/PINTO/ISPSDA
<
PA3/KIN3/PINTL/MRSTN/VPP | 4 % 13 | PAL/AINL/KINI/PINT1/PWM11/ISPSCK
Yo
PB4/PINTO | 5 E 12 | PA2/AIN2/KIN2/PINTO/PWMI10/PWM21
N~
PB3/PINT3/PWM10/PWM21 | 6 9|__: 11 | PBO/AIN3/PINTO/VREFN/PWM11/PWM20
PB2/PINT2/PWM11/PWM20 | 7 10 | PB1/AIN4/PINT1/VREFP/PWM10/PWM21
PA7/AINS/KIN7/PINT3 | 8 9 | PA6/KIN6/PINT2/PWM11/PWM20

K 1-2 SOP16 Tl
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1.4.2 14-pin
vob | 1| () ~ 14 | vss
PAS/KINS/PINT3/OSC1/CLKI | 2 8 13 | PAO/AINO/KINO/PINTO/ISPSDA
<
PA4/KIN4/PINT2/0SC2/CLKO | 3 % 12 | PA1/AINT/KIN1/PINT1/PWM11/ISPSCK
Te)
PA3/KIN3/PINT1/MRSTN/VPP | 4 T 11 | PA2/AIN2/KIN2/PINTO/PWM10/PWM21
~
PB3/PINT3/PWM10/PWM21 | 5 % 10 | PBO/AIN3/PINTO/VREFN/PWM11/PWM20
PB2/PINT2/PWM11/PWM20 | 6 9 | PB1/AIN4/PINT1/VREFP/PWM10/PWM21
PA7/AINS/KIN7/PINT3 | 7 8 | PAB/KING/PINT2/PWM11/PWM20

K 1-3 SOP14 T &l

1.4.3 10-pin

VDDIIO

PA4/KINT4/PINT2/CLKO | 2

10 [ vss
9 | PAO/AINO/KINTO/PINTO/ISPSDA

PA3/KINT3/PINT1/MRSTN/VPP | 3 8 | PAT/AINT/KINT1/PINT1/PWM11/ISPSCK

PA7/AINS/KINT7/PINT3 | 4 7| PA2/AINZ/KINT2/PINTO/PWM10/PWM21

HR7P153P4MB <

PB1/AIN4/PINT1/VREFP/PWM10/PWM21 | 5 6 [ PBO/AIN3/PINTO/VREFN/PWM11/PWM20

K 1-4 MSOP10 Tt &

i 1:  MRSTN FRK TR

W2 WA S BN T BRI R, TSRS I ANRAE Y 110 & IR B B o AT . BN R Th
FERTRES LR H, O TAERE M2 5 IR A T4 T B

¥ 4: HFA RSB VPP BB R T 0 F B LR VDD, SIS Al gt N5 TR, an iz i b
HEAALE M, W &R G 0 R Z ik ) HEURE AN T T VDDA+0.5V, - ik %8 B AN i 100us.
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1.5 BHUH
1.5.1 EFHHENEE
HR7P153
B SOP16 SOP14 MSOP10
PAO/AINO/KINO/PINTO/ISPSDA 14 13 9
PAL/AIN1/KIN1/PINT1/PWM11l/ISPSCK 13 12 8
PA2/AIN2/KIN2/PINTO/PWM10/PWM21 12 11 7
PA3/KIN3/PINT1/MRSTN/VPP 4 4 3
PA4/KIN4/PINT2/0OSC2/CLKO 3 3 2
PA5/KIN5/PINT3/OSC1/CLKI 2 2 —
PAG/KING6/PINT2/PWM11/PWM20 9 8 —
PA7/AINS/KIN7/PINT3 8 7 4
PBO/AIN3/PINTO/VREFN/PWM11/PWM20 11 10 6
PB1/AIN4/PINT1/VREFP/PWM10/PWM21 10 9 5
PB2/PINT2/PWM11/PWM20 7 6 —
PB3/PINT3/PWM10/PWM21 6 5 —
PB4/PINTO 5 — —
PB5/PINT1 15 — —
VDD 16 1 1
VSS 1 14 10

V1.6
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1.5.2 HHEHH
=7 B BEHWER WAXE ®WHEE  AD ¥ O HEE £k
PAO TTL CMOS D WA 10
AINO — — A ADC #4838 0 \
IF;ASQDIZO/KINO/PINTO/ KINO TTL — D HPEZ BRI O szﬁﬁﬁ?
PINTO TTL — D AR BT O
ISPSDA TTL CMOS D | HATHwIEEIER AN
PA1 TTL CMOS D A 10
AIN1 — — A ADC HlsiE 1
PA1/AIN1/KIN1/PINT1/ KIN1 TTL — D MR F B B AN 1 Al AL RE
PWM11/ISPSCK PINT1 TTL — D AR TR 1 EENS s
PWM11 — CMOS ] T8P1 PWM #ith
ISPSCK TTL — D AT RFERT BN
PA2 TTL CMOS D WA 10
AIN2 — — A ADC #HilisiE 2
PA2/AIN2/KIN2/PINTO/P KIN2 TTL — D AR T AN 2 EIE® b
WM10/PWM21 PINTO TTL — D A H H I O 85 B/
PWM10 — CMOS D T8P1 PWM H #hi
PWM21 — CMOS D T8P2 PWM #ith
PA3 TTL CMOS D e
PA3/KIN3/PINT1/MRSTN/ Kns L — P AR 3 Al AL RE
VPP PINT1 TTL — D ARG BT 1 6 L ¢
MRSTN TTL — D FERHA
VPP Power — — OTP 4mfE = EHIA
PA4 TTL CMOS D WA 10
PA4/KIN4/PINT2/0SC2/ K L — P PR EEEAR )\ 4 Al AL RE
CLKO PINT2 TTL — D AR o BT 2 6 LR
0SsC2 — CMOS A B R R 25
CLKO — CMOS D | Fosc/16 &% Ehf
PA5 TTL CMOS D WA 10
KIN5 TTL — D PO U TN
PA5/KIN5I/PINT3/0SC1/ DINT3 — — 5 SN b A 3 Al AL RE
cLK 0scC1 TTL — A RS TR 2 H N LT
CLKI TTL — AID RPN
PA6 TTL CMOS D WA 10
PAB/KING/PINT2/PWM11/ Ko L — P R EAERAR )\ 6 Al AL RE
PWM20 PINT2 TTL — D AR o BT 2 P
PWM11 — CMOS D T8P1 PWM #ith
PWM20 — CMOS D T8P2 PWM %Mt
PA7 TTL CMOS D HH 110 Al AL RE
PA7/AINS/KIN7/PINT3
AIN5 — — A ADC #i4llidiE 5 EE R A
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= BRHEAR RWAKE KR AD i 35 B B
KIN7 TTL — D AR T B BRI\ 7
PINT3 TTL — D Aty 1 TN 3
PBO TTL CMOS D A0
AIN3 — — A ADC #iflli@iE 3
PINTO TTL — D R 1 A O N .
PBO/AIN3/PINTO/VREFN/ — AT R
ADC /M ZH HE N
PWM11/PWM20 VREFN — — A " 55 b/
Jiiif
PWM11 — CMOS D T8P1 PWM #ith
PWM20 — CMOS D T8P2 PWM H %} H
PB1 TTL CMOS D A0
AIN4 — — A ADC #iflli@iE 4
PINT1 TTL — D At 1R TN 1 )
PB1/AIN4/PINT1/VREFP/ — Al AL RE
ADC /M2 i [k 1E N
PWM10/PWM21 VREFP — — A . 59 L/
Uiy
PWM10 — CMOS D T8P1 PWM H %} H
PWM21 — CMOS D T8P2 PWM #i
PB2 TTL CMOS D WA 10
PB2/PINT2/PWM11/PWM PINT2 TTL — D AR 11 A N 2 ] LT g
20 PWM11 — CMOS D T8P1 PWM #i it 59 EITF L
PWM20 — CMOS D T8P2 PWM H_ kit
PB3 TTL CMOS D BH 0
PB3/PINT3/PWM10/PWM | PINT3 TTL — D bty 1 TN 3 T FALAE R
21 PWM10 — CMOS D T8P1 PWM H %4 H 59 FITHL
PWM21 — CMOS D T8P2 PWM #i
PB4 TTL CMOS D WA 10 ] FR A R
PB4/PINTO N
PINTO TTL — D AR 1A BN O g9 LI
PB5 TTL CMOS D EH 110 ] HLph A R
PB5/PINT1 )
PINT1 TTL — D At 1R TN 1 EENRE A
VDD VDD Power — — YR —
VSS VSS Power — — i, OV &% A —
* 1-2 EWUH
TEL1: A= B, D= #7; MRSTN ZR{KH AR
VE 2: BR PA3 4k, FTAIEREUE 110 ¥4 TTL M54 A A CMOS %t BK5l, PA3 A4 TTL #i\;
vE 3: T8P1 (1) PWM % Hi A H %My Hi 7 e Bk 11 4 5
vE 4: T8P2 [¥) PWM %yt A1 B gy H AT fic B s 1 o
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F2E WX
2.1 CPURNEZEEER

& ARAEE

- EEREM T RISC CPU W%

- 79 KHEfRiTE A

- RGEED TR A 8 20MHz
- HLESFEWN 2 R GmH E

- SRR AL, 3L 12 AN

2.2 RGBTHPFINLEE A HA
RGN EAIZE (Fosc) ixim X FF 20MHz. W5~ RGeS v P Ik e A B 2 7= AR AN A
HEMIEA 8 phasel (pl), phase2 (p2).
PN E B ) IEAS B R A ZH B — LB R . 35 RGN BTN AMHZ,  —/NMHLES & A i
i)/ 500ns.

2.3 HLEMR

KH HR7P %741 79 A& e S R % .

BRER o 25 PF kAL SRR P RAR AR 20X (HLES) A& 4h, HAlie S ¥ (HLes) A
WES. AMIELEIESHE (I3 1 540%).
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HR7P153 #¥5 T/t

2. 4 FPERThRE R A5

CPU H X277 24045 11-bit 72711 %% PCRL/IPCRH, f&/FIRSF 2 /708 PSW I E NS A %
78 AREG. HARFIREFAE PSW H TR AVRShREAL, SRR BB
AR ES . BEHEAREN . BAREN . P PR AIFREAL, LA A B A (S A bR E A S

PSW: BEFREFZHFFH

Bit 7 6 5 4 3 2 1 0
Name — UF OF N ov Z DC C
R/W — R R R/W R/W R/W R/W R/W
POR X 0 0 X X X X X
“X's ARH
Bit 7 TRE AR
Bit 6 UF: F2Re R AR S AL

0: FE/F kAR
1: FEP B
Bit 5 OF: /7 HAkiii thhrHE AL
0: PR HkR A
1: FEPEM
Bit 4 N: FHbREN
0: A SHABEHEIEHE T NIER
1: R NHE

Bit 3 OV: i tids &7
0: A SEARBEARKARH
1: KA

Bit 2 Z: EhpELL

0: HARBEHEHEMAERANE

1: HARBZRIZHEMEERNE
Bit 1 DC: “pifthr s A b S AL

0: ARDYALICHENL SR VY A7 A fEr iz

1. fRPUALA HEALEAR DY R T AE L
Bit 0 C: aitfrsi e o br S AL

0: JoHbfy s (&AL

1: AR BT

VE 1. AXE TR A AT A PSW %728 T S #4E, 35 JDEC. JINC. SWAP. BCC. BSS. BTT. MOVA f1 SETR.
HEH A% PSW ZA7E R SHEME, RARRISAT 45 R ORISR S
7 2: OF Fl UF po Hsthr &N, (N BRI, S84/ MRSTN S0 ¥ HiESR, HAWR AL AR Z ML bR &

firo

V1.6 19/108
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AREG: Zjns A FHF%

Bit 7 6 5 4 3 2 1 0
Name AREG<7:0>
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR X X X X X X X X
“X's ARH
Bit 7~0 AREG<7:0>: Zn#%M{a

PCRL: R EERE 8 AL

Bit 7 6 5 4 3 2 1 0
Name PCR<7.0>
R/W R/W R/W RIW R/IW R/IW RIW R/IW RIW
POR 0 0 0 0 0 0 0 0
Bit 7~0 PCR<7:0>: 271144k 8 fiL

PCRH: R E#®E 3L

Bit 7 6 5 4 3 2 1 0
Name — — — — — PCR<10:8>
R/IW — — — — — R/W R/W R/IW
POR 0 0 0 0 0 0 0 0
Bit 7~3 TREAH
Bit 2~0 PCR<10:8>: f&/7il##sm 3 1
V1.6 20/108
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FIE FHER

3.1 ¥id
P ST AR DU SR o S AP Yo o Y e o T SR €7 1 i L E LT i
Fi A A 4 DR U LA -

& 2K Words OTP f&JF {71t 2%
& 6471 SRAM
Hrh OTP FE R AA it 2 gl i i BIFE 2 025 10],  SRAM B 47 25 45 e B 21 58l -k 23 1)

3.2 B FERS

3.2.1 A

OTP M itites T HAH AR . TSR EAA %N 16 2 (2 M), Kk 2K Words
OTP T 71710 28 4 i 5 B F2 7 S0k 25 1A 49 000H~7FFH, Mt 7EOH~7FFH N{R B X . F4MJ
] bk B 16 758 (2 AN AEAE R IG. i 11 AR TSR PC #EHATRRE ST I .

HArEEAT 000H, A N kA T 004H, SZFF 8 Zffi ik .
3.2.2 EFXHbtpisERE

A 0004, 5 fir i
0044 v 716 N I M
H
F
2
7
o
fik
X
7DFy,
7E0,
v 7FF, REIX

K 3-1 FEf X bbb me st

3.2.3 ®EFi#EE (PC)

FEF A AU R EHAT IR — 45 2 bl . PC ZEBANEL R E 2 E30m 1, &
Ak PC HMEML B2 B W 2 0s o 11 R8s PC<10:0>, CsLhri b, AN,
] G4k 2K & FEAE A5 18] 000H ~ 7FFH, & H ik 6 [l 2 55 PC 7E2R (XM 000H FF4&635 7)) .
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PC<7:0>m]il i} PCRL & A7 25 L/ S HAE TS, 1 PC<10:8>ifit PCRH 247 #% KAl #%
(41 RCALL. CALL. GOTO %454 M1H.

SR EART, PCRL. PCRH fll PC #i&#iiE % . PC AR EA/E A& PCRH M1H.

e BAPRL X PC IS

1. B4 EEEN PC AR, X PCRL N HAREAEEINIRIE W HEHAE PC<7:0>, Rl PC<7:0>=PCRL<7:0>;
ME/E PC<7:0> RN 43147 PC<10:8>=PCRH<2:0>, [Hit, &k PC i, RNisGi&ek PCRH<2:0>, Fi&
% PCRL<7:0>,

2. PUT RCALL 84, PC<7:0>K77f7a R P {H; 1 PC<10:8> =PCRH<2:0>,

. #4T CALL, GOTO #5411, PC<10:0> /354 11 Srar B3 | GRESD.

4. AT LCALL #5841, %354 N84 36 16 AsrBD% | (BRE%D . PC<10:0>#E I N% 16 AL BI%L |
BB B 11 f7; Rl PCRH<2:0> #1820 1<10:8> (A »

5. HUT AIMP 84, %54 ARSI 16 For RIS 1 GRIESD . PC<10:0> #ifEihi% 16 A rBI% |
FMEME 11 7, [T PCRH<2:0>1&%4 1<10:8>[HI1H .

6. AT PAGE 84, PCRH<7:3>[W{EIGHZIR 2 ML BRI | B, (IS WARF A5 K/ 2K Words,
Hilt PCRH<7:3># [ e A%, AT PAGE 1845 PC {EAZ#M)

7. PSTHANIR SR, PCEEZNM 1.

SLFISEB: LA PCRL A H AR 3547 8 (45 4 B A A2 T

MOVI pageaddr

MOVA PCRH s BB R Tk

MOVI tableaddr ; WHEIREES A 7w

CALL TABLE s WH TR T &R

TABLE

ADD PCRL, F ; PC N bAwmAss, $imvnl itk

RETIA 0Xo01
RETIA 0X02
RETIA 0X03

3.2.4 TEFHER

O WA 8 YA iR (REFEMERD), HEARAITE S PC ALTEAH%E, HT PC BRI HAR.
14T CALL. LCALL 1 RCALL 54 st igimi i f5, PC HEh RS 34T RET.
RETIA B RETIE 841, HErk 24 fdlr — R AR E R B %2 PC.

FEIF HERR R SR 8 gz, EDFR T HERR R ORAFBE ) 8 IR AR A, X T4k 8 ik
(P EARERAE, 28 O IR AR BIR (G159 28 1 IR AR s 2k . [FIFE, T 8 IRIFIELE AR,
59 RHARIRAE, ARSI FIRAEA AT 35 A AL, HEARTE B S 1 HEAR THET .
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<}:I|> FEFFHREr Ay (PC)
| 1
Fi PR A X : |
| R 28 :
|
|
| T T <« |
2 |
|
|
| s 8 <+ K|
” |
\_ L _____ I

Kl 3-2 HitosER

3. 3 IAP; R OTPH#ELE

3.3.1 OTPffigae

OTP fHfifi#s /e — IR Al dmfefF i ds, 76 VPP & Hum Db Ik 8.45V B, wlalid IAP XA
AL OTP Huhik BT HEAT B gL o IAP 5 NERAE L7 (Word) N #47, BT FRA

(FRAH, FRAL) Sk, 4 OTP fFfif#idt4T 1AP B AEAIERT CPU WAZE IS HAT, AN
AL PR R GHSAT , AL A BT 13 SRk B AE B bR & . 4 1AP 5 N3AE 58 BT

CPU WK EHAT .

3.3.2 &HFEHRKS

HR7P 79 45 % & 8 kAR L.
HRILIES

BRI ASH T FRA (FRAH, FRAL) frfgmIfY) OTP HubkH o i—A% (Word)

N\ ROMD (ROMDH, ROMDL) H,

¢ TBR

& TBR#1
¢ TBR_1
¢ TBR1#

BREHL: AEHERSHLSREAH.
& TBW

& TBW#1

& TBW 1

& TBW1#

BARBLSHRAEBETSE (Hx 1 5455
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3.3.3 IAPZE

IAP ZmFEt/EiEid IAPC 5 H] 2547 2% ROMD (ROMDH, ROMDL) F R &S N FRA

(FRAH, FRAL) f5[fff) OTP HulikFit. IAP ey Al Hidil- 25 (8] 3l 200H~7DFH. %
WA AR TR, AR IR R TR, WERA IR B mfE e, B3t
UERR DG A fa ae bbb 2= 8] . bbb Fe, gafERd 4008 2ms.

IS FBIRE 1: IAP %R

MOVI 0x02 : ¥ 55AAH B A OTP (£ 0210H Hithik- &%
MOVA FRAH

MOVI 0x10

MOVA FRAL

MOVI OXAA

MOVA ROMDL

MOVI 0x55

MOVA ROMDH

BSS IAPC, IAPEN ; fHRE IAP $4E
BSS IAPC, IAPGO : fibk 1AP $A4E
WAIT:

JBC IAPC, IAPGO

GOTO WAIT

R FIBIRE 2: |1AP BEF

MOVI 0x02 R A 9 0210H HT

MOVA FRAH

MOVI 0X10

MOVA FRAL

TBR s ARILIES, RS ROMDH/L F 74
MOV ROMDH, 0

MOV ROMDL, 0

3.3.4 ¥HRIhEeEF e

FRAL: ERMHEFHFIE 8 AL

Bit 7 6
Name FRA<7:0>
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR X X X X X X X X
“X7: ARA
Bit 7~0 FRA<7:0>: #HiHLAK 8 fif
V1.6 24/108
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FRAH: ERMILFHFHR 8 AL
Bit 7 6 5 4 K] 2 1 0]
Name FRA<15:8>
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR X X X X X X X X
“X”: RE
Bit 7~0 FRA<15:8>: kil 8 fir
ROMDL: ERHEHFFRIK 8 AL
Bit 7 6 5 4 K] 2 1 0]
Name ROMD<7:0>
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR X X X X X X X X
“X”: RAE
Bit 7~0 ROMD<7:0>: #RAHRAK 8 fif
ROMDH: R F A4 8 fiL
Bit 7 6 4 K]
Name ROMD<15:8>
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR X X X X X X X X
“X”: RAE
Bit 7~0 ROMD<15:8>: # &% 8 fif

IAPC: |AP ¥ 87758

Bit 7
Name | IAPEN — — — — — IAPGO —
RIW R/IW — — — — — R/W —
POR 0 0 0 0 0 0 0 0
“X': A
Bit 7 IAPEN: AP f#iggfr
0: K]
1: fliEe (IUAE VPP M\ & R 250
Bit 6~2 TREAH
Bit 1 IAPGO: AP %if&)i s
0: RJABhImFEERME, BEREC TR
1. B3l CRMFE 1 B3RE, BEERUETEaES) ((UE VPP 4
AN s ERA RO
Bit 0 REAH
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3. 4 BRI hES

3.4.1 MR

& SR AT AR B 2 S5 2k

- IEHEdE S GPR

- FERIIRE A AEAE SFR
& il A s A A GPR

L e uE

- 64 T, bkl 004~3F,
@& FPRTIRE AT A7 4% SFR

- 128 MR A AEAS

- HuhkyE R FF80,~FFFFy
& SCRF 2 Bk 5

- HEIFut

- ATk

3.4.2 HHEXHubkws

A 0000,
il T B A A7 s SR
F
-
#& | 003F,
bad
fiti REFIX
7=
o | FFeo,
FRIR ) B8 B A7 7 25 (]
¥V FFFF,

K 3-3 i IX Hidkm s K
3.4.3 BERABUEGMER

T B At 28 T IR AR A M5 B, T AR s ) R AT S e . Al
i FHARE A7 it 2% 25 (B 64 Bytes, Hbhikyi [ 0000H~003FH. i FH R A7 it 2% 1 P 25
1E LHRENERAMEN, K TNEMNEMENE, KRAARAATNZ.

3.4.4 FFRINREEF A

KRR T RE A7 A7 2 F 1000 X AhBE B AR 4 8 5« AU B SCRE 128 ANERBR AT A7 4%, HihbiE
Fl FF8OH~FFFFH. KZE 2728 A0 & T LS5 11, AUA D EGER o 27 A7 28 AT AR F 7. AH
FINREFIT I F 1) 25 A7 8 K 2 B 25N BT i aA
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FF804 IAD FFAOy INTG FFCO4 | T8P1PEX
FF814 IAAL FFAl,4 LVDC FFC1y | T8P2PEX
FF824 IAAH FFA24 INTF1 FFC24 —
FF834 — FFA34 INTE1 FFC3u —
FF84y PSW FFA4y INTC1 FFC4y —
FF854 AREG FFAS, OSCCAL FFC54 —
FF864 IAPC FFA6, [ WDTCAL FFC64 ADCCL
FF87y FRAL FFATy PWRC FFC7y ADCCH
FF88y FRAH FFA8y OSCC FFC8y ADCRL
FF89y ROMDL FFA9y WKDC FFCO4 ADCRH
FF8A4 ROMDH FFAA4 OSCP FFCA4 ADCTR
FF8By PCRL FFABH WDTC FFCBw —
FF8Cy PCRH FFACyH PWEN FFCCx —
FF8Dy = FFADy = FFCDy —
FF8EH PA FFAEH — FFCEw —
FF8Fy PAT FFAFy = FFCFy | CALPROT
FF904 PB FFBOy WDTP FFDOy —
FF914 PBT FFB14 — FFD1y —
FF924 — FFB24 T8P1 FFD2y —
FF934 — FFB34 T8P1C FFD3y —
FF94y N_PAD FFB4y T8P1P FFDA4y —
FF95y N_PBD FFB5y T8P1R FFD5y —
FF964 N_PAU FFB6y | T8P1PMC
FFI7y N_PBU FFB74 TePIOC | |
FF984 — FFB84 T8P2 FFF8y —
FF994 — FFB9y T8P2C FFF9y —
FFOA4 — FFBAH T8P2P FFFAy —
FF9By PINTS FFBBH T8P2R FFFBy —
FFIOCy ANS FFBCy | T8P2PMC FFFCx —
FFODy INTFO FFBDy T8P20C FFFDy —
FFOEH INTEO FFBEH T8P1PDT FFFEH —
FFOFy INTCO FFBFy T8P2PDT FFFFy —
e BTN, RAEH

Bl 3-4  REERIIAE AR AT & 1)
3.4.5 FHHR

SRAM U A7 2% 1) 51k 7 s Fr B S b el e S0k .
3.4.5.1 HEFH

HEEZETUN, 54590 8 firHhhlb{E BT GPR 1 SFR Sk, 43541 8 fir k(5 &
R<7:0>/NT- 804 I, B354k GPR BT [X . 24 R<7:0> Kk T B(%: T 804 I, EiET 4k SFR
ML X
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V1.6

l GPR
% (64Bytes)
(< 80H)/ &
_{ <
=
(= 80H 2 | ]
X
N
é SFR
? (128Bytes)

K 3-5 FiBEZTHIRER

3.4.5.2 |aEIHE

(6] 4% TF-ht A28 16 f7 ] Ee bt 7577 3% IAA (2 /> 8 AL 75717 %% IAAH AT IAAL ZH5%) 18
ARV 75 A7 2% |AD [R1EE 1 inl B85 F- 1k 23 8] 1) 476 526, S-hE=5 (7] 9 00004~ FFFFy.
S5 1) H AR ) e ik 25 7% 1AA, FRE T A X IAD AT S 44, SZRhRir)
LIS HAEXT R IAA Fi5 [ (208 -1k 2 18] v ) B bk 58 c

T IAD A7 28 A 5 Wb 21 8504 51k 258 1 FFSOH bk, [Rlitk, 24 IAA AP sk
A FF8OH I, 52/ |AD #H 24T )4 -4k 7 05 o) fEFL A 788 |IAD A 5, i i Ve
IR N O0H, SHEAENE —ANTEAE (AT RERZMPIR AL,

ISTEP $64, FIKXF 16 £i7 85 -1 25977 8% IAAHNAAL SEATIMASIRVE . PATIZIEL N, %
WA m 8 AR5 LRV BT RS0 B 16 A4, Rk 1AA PE I Fax AN
S RAF ] IAA TFAEAs . ISTEP Al sSCHLH WS Ja Bl -128~127, HARAE 8 i rRi%y, (H
FEALEAR A XA IAA(IAAL ATIAAH)EAT 16 £7 315 o TH 5 10 45 AR SRAZ T |AAL FTIAAH
o

0000H

He Tk 1)

FFFFH

K 3-6 (AT A=
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REFIGIRE: RARBEIHEE (0204~ 02F) HEHFREE.

CLR  IAAH
MOVI  0X20 : RHEEHIIE L
MOVA 1AAL : IAA 151 RAM
NEXT1:
CLR IAD ; 5% IAD F7a%
ISTEP 0X01 s TRET IAA I 1
JBS  IAAL, 4
GOTO NEXT1 : R TEAE N D EIEE
CONTINUE: ; DETEM, ST R

3.4.6 FHRIhEeEFFR
IAD: [RIE:FHLEIEFAE

Bit 7 6 5 4 3 2 1 0
Name IAD<7.0>
R/W R/W R/W RIW R/IW R/IW RIW R/IW RIW
POR 0 0 0 0 0 0 0 0
Bit 7~0 IAD<7:0>: [a)#:3-hk 4
[ F R 5 F AR 8 AL
7 6 5
Name IAA<7.0>
R/W R/W R/W RIW R/IW R/IW RIW R/IW R/IW
POR 0 0 0 0 0 0 0 0
Bit 7~0 IAA<7:0>: [H]4TFHEZ 5K 8 fif
[ FUR 5| 78 8 AL
7 6 5
Name IAA<15:8>
R/W R/W R/W RIW R/IW R/IW RIW R/IW RIW
POR 0 0 0 0 0 0 0 0
Bit 7~0 IAA<15:8>: [HJ#TFHEZ 5] 8 fif
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4.1 #d

BAE WAHmHRO

AN HA i 10 T I I R AR ZH R 4y, AN i %2 SR 13 N 11O s TR 1 AN N3 11
—ANE NI T PA3 2 TTL %1\, FEFTA 110 i 1#52 TTL/SMT 4 AF1 CMOS # Hi oK

Zf

& PA B\ i it 1 ThE

7 LA A NS AT LA B N i
TTL/SMT %i A K1 CMOS % H 3k 5)

el

Ui NS ) 2 AE A (PAT)
Uiy 155 _E R w78 (N_PAU)
Uiy 155~ hr i w74 (N_PAD)
PAO~PAT7 SZRFAIMNE 45 B Th g
PAO~PA2, PAT I/O i B Ik Z7 /745 (ANS)
& PB i A\ /5 iy 1 Dy RE LA

6 57 X A N\ H ik 1
TTL/SMT i A F1 CMOS % it Bx )
Uiy V4 NP 4 1) F7 A28 (PBT)
Uiy 155 b=l & 74 (N_PBU)
Ui 155~ b i 7 745 (N_PBD)
PBO~PB5 ¢4 1 H W i g
PBO~PB1 I/O i I HBLEFE T /748 (ANS)

L DRCE L AMERG A S VN, N ERES B/ R R E ShARLE.

S FIHE I

A HAE g

_ A R | T

[

— D

35 %;*i&l#*
= AR
HPX > A Q

— D Q
ECIRE PN
Pl 2517 2%

5PXT 4 O

2\

B
T
x
3

Hudfi a2

N
=

-\

S
T
x

N_PXU

VDD

VDD

(&F

S|

N_PXD

VDD

l{e]8]

V1.6

B 4-4-1 %\ O 458 8 ——PAO~PA2, PA7, PBO~PB1
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VDD
b A
sttt g [
— D Q 0
B R
- AR
FPX >4 0
— D Q ] VDD
B AN
- Pt 7 7758
EPXT =
>
f Q VDD 1/011
N_PXU s
) _
q
2k EEPXT
7 <
BEPX N_PXD
Kl 4-4-2 B N/ H s 1 258 B ——PA4~PA6, PB2~PB5
VDD
N_PXU gé
— D Q —D_{ VPP
3 14 N B L ]
EPXT >fiﬁﬁﬁ%§ IIor
f=a (] &
BT R P
p MRSTN
VPP
FPXT §7
MR
B B2 <EP____<: C——————:——ﬂ MRSTEN
FEPX
MRSTN

K 4-4-3 i N 458 - ——PA3

vE 1: PA3 i T M) PAT #6452 8 1, B PA3 RAEEHI A
VE 2: B ISPIAP #:1E4L, PA3IMRSTN/VPP [l F AN GE B Tt A FL IR FRLUE .

4.3 /0% OThEeik B

4.3.1  1/O%s E# /g H i

% PA3 &b, SR ETA /O S VA BAT S N KT RE AT, i P A A A PXT AR N S
1 N B HH hREIE . 4 1/O S LB E BT HARAS I, 1O B I farth Px & A7 3 A2
BRI 1O i I HPHRAS, BEEK Px r A7 A I ER A SE PR o9 B UM B 1/O i I HPHRAS . 24 1O i
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OB E N NIRSEE,  BEH PX 271728 AR R SEBR N S B N, 1/O i 1 HESPIR S
4.3.2 /O¥HA§5 B, 5T HThEe

R 22 77 it (0 8L FH v 5 B 1 e b P, A 11 [ 5 £E — M€ B HLTHIRES B LEAk
FFALIETm . AR5 R PA3 i LERIASS_ERfERe, e P A i 4R (AT 1 55
by FRLThEE, ArE ARSI E .

=7 1 2 3 4 5 6 7 |
PA XFF B S I S S S 5 XFE | KFF | SCHE
PB XFF XFE | SRR | SRR | X XFF

* 4-1 /0O 155 B

PA SEF | R | 3R - S SHEF | XEF | R
PB SCRF | R | SRR | R | R - - -

*£ 4-2 /0058 Fr
4.3.3 /0% KHERZEHIThEE

2174 N_PBD<5> (PLCS) w1 PA (PA7-4, PA2-0), PB (PB5-0) HJHIRIKEIAE
e

4.3.4  1/O%g OBRl/E 7 RELE T RE

YE AT T MG T S BRI, 7R A R 1 8 (5 5 B ME 5 DhRe AT, i
B RA, BINA R IA R TR R . A PAO~PA2, PA7, PBO~PBL i I 135 5
AWML IR A5 kB DIRE, B ANS ZFAras i, i O PEAC BRI TR, 352
FHRL PX 2F A7 2 AR 2432 3140”7

4.3.5 /OO FThEE

N TAEBR G BRI AL, A R R4 1O s DS R E H DRe. 2 HH T2 ThEe
I, BRI R I RE L E

4. 4 ¥ OB

4.4.1 HEPE (KINT)

AR AN 1 SCRE 1 AT . b P SRR I 8 ML B U KIN<7:0>, 8 4>
P — AN R W BE A7 KIE (INTE0<0>) K s bR 67 KIF (INTF0<0>), &AM
ONSRET DL R AR S [ 4548 R, KMSKxX (INTCO<7:0>) i, AT fal Forh— AN rp i re Aok 5
i = AR 2 KIF .

2 KINNn & ] DG B OB i N 1, H 1 2R AT — Ao DS 5 K2 R~ ARG

W i KINT. (8 AN g rh iy, 000 B B R ) P A7, JF HARE S B e
o W 1A P S R R . AR T B, e B B A\ i T S B RS
BB . TR P TR S ALRT, A 2000 AH N SR i AT RS 3R, 5 U AR
PETCIEPIE R . ERE T BT R (KMSKn=1, KIE=1) R, Jeiit %517 8t AT i el 5
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6, TEERTP TR EAL, PARR A . b BT BRSO AN B IRR S e

EHZ  wmbOmA  ERERFRK PR PEURE

PAO KINO KMSKO
PA1 KIN1 KMSK1
PA2 KIN2 KMSK2
PA3 KIN3 KMSK3
PA4 KIN4 KMSK4 “IE «IF
PA5 KINS KMSK5S
PAG KING KMSK6
PA7 KIN7 KMSK?7
*® 43 gt

4.4.2 HNRwmO ;T (PINT)

A A VSRR 4 AN AT, RS R TR A ik R AL PINT3S~PINTOS

(PINTS<7:0>) 4. #h&Bum 09 Wr i AH B Y PIE3~PIEO (INTE1<3:0>) ffifig, @it
PEG3~PEGO (INTC1<3:0>) &£ L FHiffil kil & Nl . 24 PINTn &2 D# R E AN
A 1, BG5S R, K242 PINTN AR i, =224 5
Wi AF S BT RR S PIFN (INTFL1<3:0>). At B BERE b i DA B RRCIR 245 Mo i

BHA  PERERN  WmOMA 2WEER ks
PAO
PA2
PBO
PB4

PINT0S<1:0> PINTO PEGO PINTO PIEO PIFO

PA1
PA3
PB1
PB5
PAG
PA4 PINT2S<1:0> PINT2 PEG2 PINT2 PIE2 PIF2
PB2
PA7
PA5 PINT3S<1:0> PINT3 PEGS3 PINT3 PIES3 PIF3
PB3

PINT1S<1:0> PINT1 PEG1 PINT1 PIE1 PIF1

R 44 HhERum AR

4.5 /0% OEEREM

PAT DU A A7 85 9 A ARHRAE (BROZERVESR 2D I, &R SERRpAT B2 k-5 il A2,

B S B BOZH 438 11O B P, B0UR B S Ml D& 44 . AERIER X 110 1B
e Hm ik e hr, A& igm R A e V0 smh . R E N P o A 110 B SCR A
RriEE2 o BEANHI P ERT VO S 1R FI D REAEREAN RPN, N7 70 2% RE 24 | 1/O i 11
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FRy 25 A7 e, TR 75 75 ERO X L8 1/O iy [ BEAT W) AR A IRAE -

4.6 FEERINRE R A4S

N g A B — RV A A ], PX AR 8 BT R PX b G HPARAS,
PXT Zf7 a8 H TR E PX i LS A HRES, N_PXU / N_PXD H T8 PX b 755
bH ST R EBHERRML . ANS HT& B PX i O R 5 AL,

PA: PA %O HPIREFFE

Bit 7 6
Name PA7 PAG PA5S PA4 PA3 PA2 PA1 PAO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR X X X X X X X X
“X”: RAE
Bit 7~0 PA<7:0>:  PA 3 I B PR A&
0: fkH-F
1. &P

PAT: PA ¥5 D\ 50 5775

Bit 7 6 5
Name PAT7 PAT6 PAT5 PAT4 PAT3 PAT2 PAT1 PATO
RW RIW RIW R/IW RIW R R/W R/W RIW
POR 1 1 1 1 1 1 1 1
Bit 7~6 PAT<7:6>: PA<7:6>5 1% N4 R A i 4
0: R
1: HINIRTS
Bit 5~4 PAT<5:4>: PA<5:4>ui N HURASIE RN R NAMEIR G 0 B, A
F, SRR o 1)
0: RS
1: HINIRFES
Bit 3 PAT3: RELREE N 1, 1% A e FERIA
Bit 2~0 PAT<2:0>: PA<2:0>ufi % N HE IR A& 1k 547

0: HHVRES
1: HNIRE

PB: PB i HEPREFFEE

Bit 7
Name — — PB5 PB4 PB3 PB2 PB1 PBO
RIW — — R/W R/W R/W R/W R/W R/W
POR 0 0 X X X X X X
“x”: KE
Bit 7~6 TREAH
Bit 5~0 PB<5:0>: PB i 1 HIRAS
0: fIKHLF
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PBT: PB ¥ O% A% 5] & 748
Bit 7 6 5 4 3 2 1 0

Name PBT5 PBT4 PBT3 PBT2 PBT1 PBTO
R/W — — R/IW R/IW R/W R/W R/W R/W
POR 0 0 1 1 1 1 1 1

Bit 7~6 TREAH

Bit 5~0 PBT<5:0>: PB uiif i N4 HR AR BEAL

0: frHRFS
1: HINIRES

N_PAU: PA ¥ 055_Ehrshl &5 e
Bit 7 6 5 4 3 2 1 0
Name | N_PAU7 | N_PAU6 | N_PAU5 | N_PAU4 | N_PAU3 | N_PAU2 | N_PAUl1 | N_PAUO
R/IW R/W RW RW R/W R/IW RIW RIW R/W
POR 1 1 1 1 0 1 1 1

Bit 7~0 N_PAU <7:0>: PA i #3855 _Ehrdailfr

0: fifige
1: 2%k

: PB %055 _ERfEH] 7R
6 5

Name — — N_PBU5 | N_PBU4 | N_PBU3 | N_PBU2 | N_PBU1 | N_PBUO
R/W — — R/IW R/IW R/IW R/W R/W R/W
POR 0 0 1 1 1 1 1 1
Bit 7~6 TREAH
Bit 5~0 N_PBU <5:0>: PB 3fi [l P 555 _Efidz il iz

0: fifige

1: #%b
N_PAD: PA ¥ H 55 T hifshl & 788
Name | N_PAD7 | N_PAD6 | N_PAD5 | N_PAD4 — N_PAD2 | N_PAD1 | N_PADO
R/IW R/W R/W R/W R/W — R/IW R/IW R/W
POR 1 1 1 1 1 1 1 1
Bit 7~4 N_PAD <7:4>: PA iy [ P55 T Fi 42l 7

0: fifige

1: 2%k
Bit 3 REAH
Bit 2~0 N_PAD <2:0>: PA ujii N #855 N hrdz il fr

0: fifige

1: 2%k
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N_PBD: PB ¥ H55 T Hhi/ K R EH] 7%

Bit 7 6 5 4
Name | — — PLCS | N.PBD4 | N_PBD3 | N_PBD2 | N_PBD1 | N_PBDO
R/W — — R/W R/W R/W R/W R/W RIW
POR 0 0 1 1 1 1 1 1
Bit 7~6 TREAH
Bit 5 PLCS: KH IS5 PA (PA7-4, PA2-0) /PB (PB5-0) fEilf

0: 241k

1. ffife
Bit 4~0 N_PBD <4:0>: PB i [T 855 T Hud5 il {7

0: fifige

1: 2Rk

vE: PB5 ity 1155 T R 44 [ e Ak k.

ANS: /O % O ¥R HF 5%

Bit 7 6
Name | PWM20NS | PWM10ONS | ANPA7 | ANPB1 | ANPBO | ANPA2 | ANPA1l | ANPAO
R/W RIW R/W R/W R/W R/W R/IW R/W RIW
POR 0 0 0 0 0 0 0 0
Bit 7 PWM20NS: PWM20 %t # E42 il ir
0: A1 PWM241 it S AH
1: A1 PWM21 % i [ 48
Bit 6 PWMI1ONS : PWMZ1O0 %y A 147 i o7
0: 1 PWM1L % S Af
1: A PWMLL %yt [FI4H
Bit 5 ANPAT7: PA7 ity UL A7 (AING)
0: R
1: Ko
Bit 4 ANPBL1: PBL ¥jij 1 HUBIE AL (AING)
0: R
1: B o
Bit 3 ANPBO: PBO ¥iij [ U i%E AL (AINS)
0: R
1: Ko
Bit 2 ANPA2: PA2 iy I HUB%E P (AIN2)
0: iR I
1. B o
Bit 1 ANPAL: PAL i I HUBE PR (AIND)
0: iR
1: B
Bit O ANPAO: PAO i I 5% #5457 (AINO)
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B5E FRIIERBRERE
5.1 RGP EHRGH

5.1.1 #ER

O P IBAT T s EE I BRIk G A S i, AR AOIR G 4% 136 T AL AT A2 AN RV S D /5
SR SEHLE VG I DIRE . A T i SR 3 A7 = SER G R FE R & S XTAL
W I RCHR ¥ % (16MHZ) Al N HEIRE RCHR % % (32KHZ) . RIFEFEIR G 4%, (457 hh(E
AN FE 5 T W] LAIK BIRALAL o A EBLP IR, 2 1 3 G RCHR 7 25 B TR 9 R G Bt
bb, IERTLICOAFE T 2 I e S 3R Bt BT 75 2 A

& IR
- ANEBIRG A (HSIXTILP)
W 16MHz RC #: % # (RTECE N INTOSC 1 INTOSCO)
- N#B 32KHz RC 5% %%
& N#F 16MHz RC 1R 7%
- 8 fiHEF A4 (OSCCAL)
- HHT, AR N AR UHERIRE N £2%
= SCRRE R
& Nk 32KHz RC R %%
- 8fiRkiEF A% (WDTCAL)
& 2G5 )
- HSIXT/INTOSCH 16MHz #& % i 4 5 A EHIKIE INTOSCL 32KHz ) f117) 4
- AMEBREE LP HRG B P E INTOSCH 16MHz B g P 4
& RGN T
- {E£ IDLEO #iUF, RGHEEIFIRY
- {E IDLEL #5UN, RGEREFIRY, KA B8

5.1.2 W8E

OSCS<2:0>

0SC1 X—
0SC2 X—

XTAL

FHIOSC
»
FHIOSC/2
»
FHIOSC/4
>
FHIOSC/8
INTOSCH DIV [FHIOSC/16 4 |
FHIOSC/32
FHIOSC/128
>
FHIOSC/512,
»

DIv

—l_ 16 —iX CLKO
ki FOSC

DI

xcZ

xcZ

CLKSS

FOSCS<2:0>

INTOSCL

Kl 5-1 RGN B R &
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5.1.2.1  AMEBAt4ed
AN IS L AR W) R T A, (HSIXTILP) . 0T Sk /b &R 2 =, B
Wkt iR ER:E OSCL fl OSC2 & MIal, o= IR Fr s AR S . ARIEIRG
RS, FIEENA NS BB CL M C2 3| VSS, HARKE 5 s FH 16 4 /M B e
s, HASHERUEIEE N 15~33pF. RIEFTIEFRIIEG 2%, W=,
HS #ix(. XT #AH LP #:0. MO AL E 7 OSCS<2:0> = 000 i), % LP #&:; X4
OSCS<2:0> = 010 i}, #E# HS #xl; 20 At &5 OSCS<2:0> = 100 K, iE#F XT 4
R A EEF OSCS<2:0>%% i 1o 2 2 57 T e ¢
O KRB EIRG AL (HS. XT. LP #30)

HS/XT iRy 512 AN RGH 8. LP SR VETHARIhEEIRD, iR
SE IS (R Z)—FP A A

OSC1/CLKI %
LT
C1l
J{ 1] Rf i

L OSC2/CLKO

Kl 5-2 @ARFEIRG A (HS. XT. LP 5D

E: RS NAERCE .

\ Osc Type ERTRA R Cc1* c2*

LP 32KHz 33pF 33pF
1MHz

XT
4MHz 15 ~ 33pF 15 ~ 33pF
8MHz

HS
20MHz 15pF 15pF

R 51 BARGHEUESUSHER

FEx: BREGE T ARAE SRR A A R A R RO -

5.1.2.2  A¥EE 16MHz RCIE% 23 (INTOSCH)

O B 16MHz RC I B % 3 &%, AN ZAM L EAN M & 1F . AR E 7 W
OSCS<2:0>=000/110/111 H # f7#3OSCCH {ICLKSS=1If, LEFHNHB16MHz RCIENH
GuitehiE, UL PA2FIPA3E I A A8 1/O%; M . INTOSCH 16MHz 41K 7] 73 43 22
32KHz, i/ i, AWE16MHz RCIBHRY & CAER I TR, &8 B, 2 BEzhn
REHEME, 57 AN TG ZEX AL HE A7 47 4 OSCCALAT AT #5 4fE «

5.1.2.3  A¥EE 32kHz RCIRG 2R (INTOSCL)

O N E32KHz RCIF 4R 2%, A s BAMEH AN as:, AT FHAEWDT S s, 1
ATECE AN RS R . 4L E T 0SCS<2:0>=010/100/110/111 H 27 {7 28 OSCCH 1]
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CLKSS=0f}, iE&#F N #32KHz RC/E N RS20, i PA2FIPAIE IS H At FH 1/
Ho O H LR, SESNINEHEE, BT B U2 WDTCALIEAT A #1E .

5.1.3 ZRErsTI#R
EAT B IR At R AE E AOTERE, (AP RE RS SR AL AR A TR . (R, ARYE R,
Rz HE AT Bh U0, AT DA R G PRAT R TR U T A AL

RY AT B A A7 CLKSS (OSCC<7>), . ik ARG noh. R4 Ern,
A7y CLKSS HIMEBRIAY 0, TARERIE RGPl .

ZR G SCRE DU Ff iy U 36 -
O NEBKIE INTOSCL 32KHz B Bh P4 21 oy 35 i INTOSCH/ A i HS/XT i 4

WESHEE 7 CFG_WD 1) 0SCS<2:0>=010/100/110/111;
WHE OSCC & ff#sH 1) CLKSS=1;

Krill OSCC 27 #7221 () HSOSCF iz, H #|#&l %] HSOSCF=1;
LFE—24 NOP 154

Il PWEN ZFA745 11 SW_HS i, EFNE SW_HS=1;

O N EE INTOSCH/AM S s HS/XT B4t 45 21 Py ERA 3 INTOSCL i 4

WEOHBE T CFG_WD Hi] OSCS<2:0>=010/100/110/111;

W H OSCC Zf7a% H 1) CLKSS=0;

Kl OSCC 2 /7 as ) WDTOSCF iz, H 3l %] WDTOSCF =1;
5% NOP $54;

Kl PWEN 2747251 SW_WDT {7, EFHME SW_WDT =1;

O AMNERKIE LP B P )45 2] INTOSCH B #h

WESHEE Y CFG_WD H1) 0SCS<2:0>=000;

W H OSCC #f# a4 H[f) CLKSS=1;

Kl OSCC 2 /723 HH ) HSOSCF iz, H#|#|%] HSOSCF=1;
SfF 7% NOP f54;

Kl PWEN 277728 () SW_HS £z, EEIFMF SW_HS=1;

O NEREE INTOSCH 8 ) 4 21 4R 5B LP i

V1.6

WHEOGHAAE T CFG_WD Hf) 0OSCS<2:0>=000;

WE OSCC #f7as H 1) CLKSS=0;

Krill OSCC 277 2 H ) LPOSCF fi7, ELF# %] LPOSCF =1;
ZFF—4 NOP 454 ;

Kl PWEN 277851 SW_LP fi7, HEF#F SW_LP =1,

REGRHPRIE  OSCS<2:0>ff CLKSS £

LP 000 0

HS 010 1

XT 100 1
000 1

INTOSCH 110 1
111 1

INTOSCL 010 0
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RERBRIE  OSCS<2:0>47% CLKSS i

100 0
110 0
111 0

# 5-2 PRGHA D ke
51.3.1 RGLHENF

|
VDD / :
|

RESET

PSR E I 1)

RGP RR e i |

RGN AR E I [R) >

— JERERERERERERRRRRERERERERED
Fosc I_I_I_I

VEL, FEH YRR E A N 72ms, ] DUE IS PWRTEBRD & 47 #E4T 5 ik
F2. 20SCS<2:0>=000, LPRGI&hfaei MZ1SAE A,
E2. H0SCS<2:0>=010,100,110,1115F, Z M &hfa gt 5124 Tosc

K 5-3 R4 LHERFHE
5.1.3.2 RGBT

| |
|
(e | I I I | L I I I I I I
I LDOF: FAT bR | |
Twdtre b e 1 R [
—_— 1 |
|

|

PR i oeeeeegeoeoees] LT L L L L e
|
|

CLKSS

P I

1
|
|
HSOSCF |
f
|
|

WDTOSCF

SW_HS

A
\

IS Bl )b 7™ A I ] p—
|
1
|

SW_WDT I

1. LDOR&E I ] FHPWRC 27 7 A VRS T 42 il
2. R B EERS R INTOSCH 16MHZz 154 i B 1, HS/XT 10244 i3 i Fa
VESL I B bR e AR AN T 34N Twdt_re

K 5-4 INTOSCL 43| INTOSCH/HS/XT K g
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I
I

U fi i biRE | I Twdire |
l————p ——— py

G N | | | I
[

CLKSS

REGwEh

HSOSCF I

WDTOSCF

SW_HS

SW_WDT

A B DR 57 A N TR]

Y

<
<%

VLRI SRR E A 1) S 124 Rk e e ) 4
P2 BRI )N T34 Twdt_re

Kl 5-5 INTOSCH/HS/XT K42 INTOSCL B4

| |
Gkt b I I I L] I I I I I | I
LDO%a I B : :
: e ! JEER | I
R N RN I
! ! I .
CLKSS | i I i
! ' | |
| I
R4 | I i [ ru—u—u—u—u—w—m
I I
HSOSCF ! ' i |
1 1 I
] | I
LPOSCF I I
oW HS ! B I ) b ) —
— ! ~~ =1
. ! |
SW_LP | I I
| : T
VEL. LDOF: I il HIPWRCZ17 2 HOVRST i £ '
VE2. BB I (1] 154 R b 1
VES. BB EIHebRAE A RIS AP B JE 15
K 5-6 {Ki# LP K Y#:%] INTOSCH 4
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! |
Fe R I e : I
I
| R !

——————»!

i RERRRRR. |

I I |
CLKSS I I
I : i
R ! '
1 ! |
HSOSCF ! !
I I [
LPOSCF : I |
I I |

- I
SW_HS I :
I : :
: B A Bl DR 2B = A R i) o
SW_LP | <t >
l I |
I

VELL TR AR IR 1) A 12 T e e A
2. I BRI bR R A )N T34 LP R el A

5-7
ARG B

M4 RGN PR IE T N S I 2D INTOSCH 16MHz B, RZiheh i 1 AN R itk Ay
1:512 Hi5rHigs, &AKRI44E 32KHz, miEIE OSSC #4748 1 H FOSCS<2:0> 34T
P

5.1.5 HHRIheeEFER

INTOSCH B 8] 4 2HKIE LP B8

51.4

CALPROT: RHEEGETFIRE

Bit 7
Name — — — — — — — CALPROTO
RW — — — — — — — R/W
POR 0 0 0 0 0 0 0 1
Bit 7~1 TREAH
Bit 0 CALPROTO: AZHEME -7

1: ROHEAEAE T RIRES
0: IHEMLAL TLBRRYVIRG
2 CALPROT 27 /7 #: 5 A\ 55h It ,  KERORYM7, HABAEMTS AL REGRY (Lo

#£: CALPROT fRIF IR HEAE % /745 )y OSCCAL. WDTCAL.

OSCCAL: W 16MHz Bf4hRs #2752

Bit

7

6

5

Name OSCCAL<7:0>
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 1 0 1 0 1 0 0 1

Bit 7~0 OSCCAL<7:0>: N#p 16MHz B4 45 i 45 7
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VE: A AF2E% CALPROT & (728797 . OSCCAL #7728 1 E 2 RN & 16MHz I 8h ks 5 . fERIRAMT, ®
B BARES] 16MHz. WERBARHTE R, APAAFEREILT AR, DB A Bl e e .

OSCC: sz & e

Bit 7 6 5 p) 1
Name | CLKSS FOSCS<2:0> — | WDTOSCF | HSOSCF | LPOSCF
RIW RW RW RW RW — R R R
POR 0 1 1 0 0 1 0 X
Bit 7 CLKSS: R i 20 5 s i #h U] 4 847

24 OSCS<2:0>=000 [} :
0: AN LP 32KHZ B 45
1: WEFE#E INTOSCH 16MHz I 4
24 0SCS<2:0>=010/100/110/111 i :
0: WEBEI#E INTOSCL 32KHZ i 4
1: PR INTOSCH 16MHz B 4145 mE HS/XT s
Bit 6~4 FOSCS<2:0>: Wl ARGl B e 547
000: 32KHZ
001: 125KHZ
010: 500KHz
011: 1MHz
100: 2MHz
101: 4MHz
110: 8MHz
111: 16MHz
Bit 3 REE AR
Bit 2 WDTOSCF: Wil 32KHz Fa € br &AL
0: K
1. fax
Bit 1 HSOSCF: il i e e br A
0: R
1: FE
Bit 0 LPOSCF: #Mi LP fhfREaE bR EAL
0: R
1: FE

OSCP: Bf$hfEh| 5 &FHFe

Bit 7 6
Name OSCP<7:0>
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 1 1 1 1 1 1 1 1
Bit 7~0 OSCP<7:0>: B #h¥zil 5 {4 r

OSCP >y 55h Itf, A LLEZAF FOSCS fl CLKSS f7. 4 FOSCS #i1 CLKSS #: 51+,
OSCP H3)E i N FFh,
OSCP A~y 55h I, %t FOSCS 1 CLKSS H'5 #1420 .
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Bit 7 6
Name| — |SW WDT| SW_HS | SW_LP RCEN
RW | — R R R R/W
POR 0 1 0 0 1
Bit 7,3~2 TREEAH
Bit 6 SW_WDT: J#: 3 N EKIE 32KHZ B8 bR & A7
0: VIR TERK
1: YIR5ER
Bit 5 SW_HS: J#:3] HS/XT/INTOSCH 16MHz =3 i #hbr & A7
0: VI ARTERK
1: YIH5ERK
Bit 4 SW_LP: UJ# 2| #MBLE LP ki Bbr &AL
0: IATE MK
1: YI5ERK
Bit 1 RCEN: WDT W RC B {igefs (B E RCEN N 1 ffi5E)
24 CLKSS=1, H7f IDLE 5z
0: <M WDT W RC gk
1: f#EE WDT W3 RC 4
(4E IDLE #3XF, 1 RCEN %%, RC HHef—Effifg
24 CLKSS=0 i
RCEN [N 1, A5
Bit 0 PREE AR H

L BE AR E RCEN N 1, flifE WDT P RC 4.
2. WARFEMEHATE . KERGA BT, SAHET R 5 bR S AL SW_LP. SW_HS 1 SW_WDT (¥
FIr
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5.2 Bl ER 3%

5.2.1 R

BT IHE I 228 B — NG 4y, e I D REAE TR R AR KA by, Ji i 24 AR
SR EN. & RGEN TRAR TARIRES, BT 10] DU HE R ) B A 808 = AL
EREE IS, 35 PR IERRE T i g8 0, WITETUE ) RSN, B8
ARG ENL
& WDT Ehf 8

- 847 WDT jEi 11508 (LsehriEishhl, AnliEs)

- 8 fuiTisrgnds CsEBRpsthhl, ArE5E)

- WDT #ii % f£#% (WDTC)

- WDT iHUa L RL & A7 2% (WDTP)

- MREEThEE

- BEAfrThhe
& NI WDT RC #5972

— SEIERNERE AN E 32KHZ RC I #ha AR LP $% 3% I

- 817 WDT B8 Zi 4% (WDTCAL)

- HRE, ERIR T O RERAHELE £15% I, H i RIE AT WDT 115

R, 0L CRARRE) ETINHA

5.2.2 WHEHE

WDTPRS<3:0>
WDTCKS | Fwored2 \L
FWDTCLK/4
WDTPRE
FWDTCLKIB WDTEN
LPHR % N M Fworei/16 |
E— Y
Y wosg | Fworewd32 L
- X = 64 M I
INTOSCLE S 6 woreL X u et >
...... X Lt 9% —— WDTHE S A7
Fuored/32768
FworeL/65536 SE I JE T A7 4%

K 5-8 &M e 45 N4 K

5.2.3 WDT:ERf 2

O R8I WDTE I iHe%, it A fid B FWDTEN W f# g6 4 | T/WDT. 248
BB FWDTENTERER, WDTE R 2578 ffife; YWDTENK I, WDTE I 25 71 £4k 1.
B E e AR ST R

ML E 7 OSCS<2:0>A7 AL B N LP fiS, WDT fiHEust e A mFik . A# 32KHz
RC Wb FIARES LP 4R34, 4 WDTCKS=0 i}, WDT BJit#us#h 8 WDT RC 4t
* WDTCKS=L1 i, WDT 15808 LP #k 058

WDT CHRF—/ Nl diias, nlidEid WDTC #9174 H Y WDTPRS<3:0>7 1% & WDT K &5
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FI T4 AL, BB 2 A0S B B S S 4E 8 WDT R 25 i1 8mt 8. 24 WDTPRE
(WDTC<4>) J&%E, 25144528, WDT B4k 32KHz; 24 WDTPRE (WDTC<4>)
B 1, T HRS.

WDT SCEF—4H Al iL/'5 (g I R 27758 WDTP, 45 | 1)+ 30 5 it & BAR, BEmtis .
1E IDLE #z0 K, WDT i3 2l CPU; Ith4h, WDT iHis &S A0 . N T i
S ADEE AL, ATfEH CWDT 384 3E 5% WDT 11458,

TER AR LR 1:2, HA W25/ 8% WDTP W& N FRy i, WDT i P WDT f
BREATIREL, HR R I BT L 0 32KHZ, THEUE N IRIZ) 16ms. 428 (T Aas i,
WDT (vt #ii i 012579 8ms.  FE TAEAF T, WDT BiH8us thintia), w7 2% (i
3 SHUEEED SRR,

{EEFEEIZ, 4 WDT N RC 4 # Gefi. RCEN=0 I, R7E IDLE # F&E 1Mzt ik,
Hew TAERE N WDT (6 RC 4 — BT, 452 RCEN {540

1. WDT @i 8 T/ERf, RCEN (PWEN<1>) WAiHE 1.

5.2.4 $BRIhEeEFER

WDT H)Zhedzil t WDTC 272 0 e B 3L R 58 . WDT DhRg rAd geda il it
e B 4, 1 WDT BB ePJEiE £, WDT o 5ids (48 g4zl LA &2 WDT Tl #ids i1 75
SRELIE N T WDTC 2788 E . th4h, WDTP ZEa8 T E WDT 308 Wi,
WDTCAL #5747 #% F T 32KHz I i

WDTCAL: B 32KHz B iR i 27 58

Bit 7 6 5

Name WDTCAL<7:0>
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 1 0 0 0 0 1 0 0
Bit 7~0 WDTCAL<7:0>: N #&B 32KHz B4 4 1 5 fr
vE: LA AF8% CALPROT #7839 . WDTCAL 271788 1 Z 2 B 32KHz I8 ks g . fESH M /1, ©

SR EIFRHEE, LR R S %A A, 15 T ECE O R DY R T AR R

WDTC: WDT #¥Hl &8

Bit 7
Name | WDTCKS — — | WDTPRE WDTPRS<3:0>
RIW R/IW — — R/IW R/W R/IW R/IW R/W
POR 0 0 0 1 0 1 1 1
Bit 7 WDTCKS: WDT £ Bk £ 47
0: W#E WDT RC i %
1: AN LP $E3 gk
Bit 6~5 TR B A H
Bit 4 WDTPRE: WDT 4 4li#%f# gefr
O: ;kTiJJ:
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Bit 3~0

1: ffige
WDTPRS <3:0>: WDT %4 2% 43 4 Ltk 451

0000:
0001:
0010:
0011:
0100:
0101:
0110:
0111:
1000:
1001:
1010:
1011:
1100:
1101:
1110:
1111:

1.2

1:4

1.8
1:16
1:32
1.64
1:128
1:256 (ERil)
1:512
1:1024
1:2048
1:4096
1.8192
1:16384
1:32768
1.65536

WDTP: WDT 1% HAULAD 7 77-5%

Bit
Name

7

6

5

4
WDTP<7:0>

3

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W R/W

POR

1

1

1

1

1

Bit 7~0

V1.6
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5.3 HAER
5.3.1 #EA
SALYIRE R AT A ARG, %t SRR R AL
& EHEA POR
<& FHEABOR
<O AMERER D MRSTN B4, KPR L
& EBIER#E WDT i 247
O BAFHITHRA RST £141
Fosc
R astase
PWRTEB pehriun BN
SoR A R 5 R 2
BOREN —»| #5443 POR_BOR
POR/BOR - | RESET
FaE S5 e N 2N POR_BOR_RST R
g 2R =
MRSTN 7
WDT_RST
FEARST

K 5-9 A EAEEE
5.3.2 _kHHEEMr

AR £ POR LB, I HLISALALAS 5K & — ELORFFR AL U T A S0
WER AW RE AL, R% LR R0 LT AL, % o A4k B IE 5
SRR T e

| TfEE
|

I

L
VDD/:/ ! v
—_—— e — - |_ __________ _|. _____________ +__. POR
| 1 1 ov

I I
I I
T
I
T
I

l
|
|
|— Tfilter —pjg
|
|
|

[ i |
[
[ H—‘ I ) /?:2 H‘!E ,%'»‘MH‘ N
RESET signal 4!—/:4 o [ e ﬂ'ﬂ_:l\

W1 HEERE R 29 h72ms;
H2: RGN BRI H 28512 INTOSCHIN 4

K 5-10 LHEMKFRE

5.3.3 THEM

TR XA R SRR RGBS BIE T (Bl i), N AEEAA R g1k
ARG LARREAIEF SR P HATH IR -
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CAEHLE

VDD

L DA TR NN

VBOR

| |
| |
| | oV
| |
| |
| |
] ]
| |

|
|
l
|
[
|
|
| ]
. e Tf"tef7r l— Ll rm-»u—:%éﬁu\rwazu\rrﬂN
RESET signal | | |
1 1

VL b RUERE I Z872ms;
VE2: RGN BRI ] 29512 INTOSCHE 4

K 5-11 FHEEMNTFRER

7 1. 72ms R E RS [A]AT LUl S PWRTEB 5t ifi -
2. HECE N HSIXT/INTOSCH 16MHz # 0, [FdRAaE m) 1A 4 512 x Tosc;
LR E N LP BT, SRFRER I KLN 1S £4.

SR T HEEAFE AT AL A T E T AL E 7 BORVS<1L:0>47 Al & -

BORVS<1:0> THEEAMEESRE THEMFERE
11 KT 3.4V B &AL fiise
10 KT 2.7V B &AL fiise
01 KT 2.2V B A Z AL fiise
00 — 25k

*® 5-3 MHEMAHEEARCER

5.3.4 AMEMRSTNERE AL

RS MRSTN 2, 24 CFG_WD<5> (MRSTEN) A 1, HTRZGEM. HUE
R NME TS SE, REEN. UEMEMLT BT, RFIEFIET. FEER
(2, fERG EHRTERE, SMBEALE LA BT, B RS — BEARFFEEARS.
THh, TWERNEREMZ, 2K MRSTN & B #0%4:3) vDD F; %51k MRSTN & | E
f R R T VDD LK

SAMRSTNA I
(VAR

¥

.

v

2
=
@

RGN ] —>|<—?n?ﬁﬁ‘l"£¢$%%ﬁ'f ] —

RESET signal

!

TEL: RGRER HZ)91.5ms;
HE2: RGP AE R 125124 INTOSCHI &

K 5-12 4 MRSTN & IE 1
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HR7P153 ¥ 45 F it
ARE MRSTN B IS AL HLES A 28, LUR A4 Fh b A i 7
1. RC 17

YT PR L
RC A7 AL SM B MRSTNN FEIE A7 FRL i 5 ) B ) —Foft, X AR SRR 25 A 2R AN i O 175 100
N, ATRCR A Ry

VDD

D1
R1
DIODE

MRSTNE i

J*Cl
il

Kl 5-13 MRSTN 8 &% H %K 1
H 47KQ<R1<100KQ, H% C1 (0.1uF)

E: RFERC EA41,

2. PNP =#&E A

R2 NBRF I, 0.1KQ<R2<1KQ

PNP = Hs S A7 s B E T R T B i 13

VDD VDD
R1
PNP
Q1
R4

MRSTNE i

I | T

K 5-14 MRSTN EfSH KK 2

T KA PNP =& E 47, 8l R1 (2KQ) Al R2 (10KQ) 73 JEVE AFEMW N, KEtH{E VDD, & ik —ikiEid
R3 (20KQ) M, H—p&ilid R4 (1KQ) F1C1 (0.1pF) #:Hs

C1 B—umfE A MRSTN #iA
5.3.5

1 5 e 4% HY R AL

BIHEMRRGEN MRS E. EIEFIRET, BREFEETIER S5, &,
ARG T RIVIRES, FEFP LT

S5 1 ER 88E %,
R TTREREIR, SEETERNSSRY, W RSGEMN. &8
WEEAE, RFEERBFANIEFIRS.
V1.6
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5

BV ,
|
l——

LT HITE A ———
|

v

RESET signal

|
|
TEL: AT AL R 2 9L A

:

Kl 5-15 &1 2 AL

5.3.6 RST#4EM

BAGHAEE AT RST 84080, BAa, RSO AR .

RSTHE4EAfES /

(&  RSTHRARMME ——»

RESET signal

f

11 RSTHEA R AL R 29 924 HL s i 35

K 5-16 RST {54 E )0
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5.3.7 JEBkIhREEFAARR

PWRC: HLURFH &k
Bit 7 6 5 4 3
Name | LPM VRST<1:.0> N_RSTI

N.TO | N_

PD

N_POR

0
N_BOR

RW | RW R/W R/W R/W R

R/W

R/W

POR 0 1 0 1 1

Bit 7 LPM: RHRAE k47
0: IDLEO =,
1: IDLE1 K=t
VRST<1:0>: LDO #& e I [ il 25 /7 4%
24 CLKSS=1 i :
00: LDO FaE it a4 16 AN 32KHz i & 31
01: LDO Fasehfially 32 AN EB 32KHz I & 11
10: LDO FasE i 1a]A 64 >N 32KHz B 4 & 31
11: LDO FasE ey 128 AN #B 32KHz I & 1
4 CLKSS=0 Ii}:
11: LDO Fasg i Ia] 2y 128 AN #E 32KHz s & 1
HE: LDO FERSIH N 64 A~ PY B 32KHZ B4 A H
N_RSTI: BAiEShrEAL
0: PATENIIRS (LIAHRMEELD
1. RPATEAIES
N_TO: WDT it br&EANz
0: WDT & i g i =
1. FHEAEHIT CWDT. IDLE 84 51 & 1
N_PD: f&Ih#EbrELr
0: #47 IDLE 84 )5iH%E
1. FREAEHIT CWDT 45 E 1
N_POR: FHEMRENL
0: FHEMRA (LHEEAE, LA END
1: EEBEMEE
N_BOR: TFHEMIRENL
0: FHEMKAE CRHEAE, BAREEN)
1. L FHBEMKE

Bit 6~5

Bit 4

Bit 3

Bit 2

Bit 1

Bit 0

X' R

HE: LDO A A EL LIRS, 2505 F py AT AR B

V1.6
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5. 4 {RIh#ERME

5.4.

5. 4.

V1.6

1  MCUKIhFERR

A SRR MK I FERIRAL :  IDLEO #2:(Ek IDLEL X, Wit i%E PWRC & Ar#sfi
LPM (PWRC<7>) #tf7ik#%.

@ =7+ IDLEO # =

- M LPM=0Hf, $47 IDLE §4, &HHEN IDLEO f:
- IEPRESR (32KHz RC FHERERRALN), 32 R G0 Eh B
- BEREE. FPEIRE T, ROEBNET, SRR
- SCFAKThFEMaRE, MR A eI, [FIE RR S RS LDO AR i ]
- FTA 1O by PR FEEN IDLEO B AT FIIRAS

- EfHRE WDT, U WDT i T IR FREAT

N_PD i #iE%, N_TO & 1

& 755 IDLEL B

- M LPM=1#f, 47 IDLE §4, &HHEN IDLEL fE:
- EEMEREREAT, F RSB

- BEFREE. FUPEIE T, BOBBETT, SRR
- SCRRRTOREMLER, MeEERS TR, e 1 ASHLESE A

- JIA 1O i PR R EFIE N IDLEDL B PPIRES

- EHRE WDT, U WDT i T I EREAT

- N_PD fii#tiF%E, N_TOfi#hE 1

2 fRIFEALE

PRI FER L IDLEO A1 IDLEL #E10ik  H PWRC #7451 LPM {45, 24 LPM
= 0 if, 44T IDLE #584, O #EN IDLEO #20; 24 LPM = 1 i, 47T IDLE $584, O
H#EN IDLEL #5.

IRThFERER LPM
IDLEO ## = 0
IDLE1 #&= 1

R 54 RIFERHANER

AT WEIEIIEE, BT VO EMIRNERES Jy VDD B0 VSS. o T i A I 21T 3| ATF
Serpifi, BLAEANRHEBLAA I 1O BN F SRIGAI . MRSTN 414 T2
LT
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5.4.3 |IDLEME S RAE
Y ARG NEIFE ARG, FBERATEERE, CUF UM Dk KRG .

L3 TR P ERE Hh TR

1 MRSTN - - - HMEBE AL

2 WDT - - - WDT ¥
KINTO KMSKO
KINT1 KMSK1
KINT2 KMSK?2

i E:EE{ ﬁﬁiﬁf{ KIE BRI Yb sz e

KINTS KMSK5
KINT6 KMSKG6

KINT7 KMSK7
4 PINTO - PIEO BRIN A i 1 i O
5 PINT1 - PIE1 LONIN AR L i 1
6 PINT2 - PIE2 LONIN A8 1 v M 2
7 PINT3 - PIE3 LONIN AR v i 3

* 5-5 IRHRMEER

VE L RIDFEMLEE S 42 R A RETE O, R R A N P R R B AN LRI AT AEARDURERE S, A A B A v e
G5, RS R EaE GIE 8 0, RIDFEMEAMIR e, FUZMelja A AT R /7

HE 2 RTHMEHES R WA, T8 A R A P T DR i B (S RE AT, SExT o 1 o3 A7 as b AT IR B S IO HAE, AR5
TR RbREAL, Bl R AT

5.4.4 TREERFE

YRR A, ORI E 7 OSCS<2:0> 1R B AT Nk EAE:
O M OSCS<2:0>H0E N HS/IXT/INTOSCO/INTOSC FE T

- {EIDLEO = (LPM=0) T, &5 2% VRwkdly A (HH VRST
(PWRC<6:5>) 7€), LN LDO R e, 2 50 EnEissr —B
Twkdly B[] f5 4 447 IDLE F—2%484, Twkdly FROGMERIERT, R g 4 i m] i
i+ WKDC #ifras i & ;
- {fEIDLEL #x (LPM=1) F, & AEEFF Twkdly B [8] /5 5L HAT IDLE '~ — 248
4, J& VRwkdly B[] .
& 4 OSCS<2:0>fi B Ky LP A

- {£IDLEO #x\ (LPM=0) T, &5 F 256557 VRwkdly i [H] (H VRST
(PWRC<6:5>) #5E), AR A LDO FasE it ial, 350 A 2545 LPwkdly Ff
B, ZJa:0h BBz sT— B Twkdly B A 5 4 #4047 IDLE F—4464, Twkdly
PRI AT, N6 4E B R WKDC 2547 28 1

- fEIDLE1 #: (LPM=1) F~, &SR Twkdly B T8 5 54T IDLE '~ —248
4, J& VRwkdly I LPwkdly i [8] .
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OSCSEE  KIHFEHER THHEAK
AR IDLEL 3%, (WKDCI[7:0]+1) x 2 Tosc
JE LP B VRwkdly + (WKDCJ[7:4] + 1) x 16 x 2 Tosc
LP R IDLEO £4 VRwkdly + LPwkdly + (WKDCJ7:4] + 1) x 16 x 2 Tosc
% 56 (RARMLEEI [A] 3
PC PC(Xf 454 NIDLE) >:K PC+1

|

|

WA B |
| I |

|

|

LDOFE I [l VRwkdly | MEEEZERT A Twkdly )
>

>
INTOSCH/INTOSCL/XT/HS |
______ ]

Fosc

|
|
|
|
|
|
|
|
|
|

#1: LDOFE R i VRwkdlyHIVRST (PWRC<6:5>) #5E;
2: MR AE I Twkdly R m] i f i .

K 5-17 HS/XT/INTOSCO/INTOSC R, ZRGiMefiE IDLEO i ¢ &

pC PC(4 Ridf 4 NIDLE)

SRR I TRILPwkdlly

e
]
(2]
iy

| |
| W SE I I 7] Twkdly )

S i e Wl n Ny W s He Nl o N RERGLRT Ty

[AVRwkdly HIVRST (PWRC<6:5>) #5E ;
SE I [A]LPwkdly B it & 7PWRTSEL<1:0>1%  ;
I Twkdly R ] 4 2 1 T .

K 5-18 LP R, RGMefE IDLEO K7

1
[
PC PC(H 37454 HIDLE) X PC+1
|
[ [
I
N A5 5 U :
[ AR I I 7 Twkdlly Lo BET
- > A —
| I
woser U HUL UL LTI LT LU
INTOSCH /
HS/XT/LP | I
|
! !_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_U_L|_|_|_|_|_\
Fosc i

| |
L e E R Twkdly W] iR 5 E .

K 5-19 HS/XT/INTOSCO/INTOSC/LP #f, ZRSiMafE IDLEL I &

V1.6
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5.4.5 YJEBRIhAEFAAER

WKDC: WSR2 5 %

Bit 7 6
Name WKDC<7:0>
RIW R/W R/IW R/W R/W R/IW R/W R/IW R/W
POR 1 1 1 1 1 1 1 1
Bit 7~0 WKDC<7:0>: M fift & i fisf [11] 18 AL

O0H: ZERY H %

FFH: SERf K
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FEO6E HiF
6.1 8 fitPWMHETZ Rt a8 (T8PL1/T8P2)

6.1.1 MR

A AE 2 4 PWM I 22 28 (T8PL/T8P2), STHimifh TAEM S, & 21 PWM
P o B BB AR 25 A7 48 1) 5 1) 5 BT R [ALEAT R B, AT DA B 25 38 3 bt = A o B
KR se e e, PWM AT PWM i
& T8Pn CFFFIRP TAER (I BHECA RGeS 2 7340 (Fosc/2)
~ ER AR
- PWM MR, R 11 2 PWM P95 RERE, 2R PWM 3756 X B AN H
FLAE DX B[] A ] i B
& T8Pn CHFLLUNIhRRALLF
= AT SR AN 8 AL g (TCSEPRP B bE, BAEATIEED
- 8fiit#EE (T8PN)
- BfiMEF Y (T8PNR)
- 8N ANF A (T8PnP)
- 8L A (PRDBUF, JCSERR#EiHubE, AT EE)
- 8{KiEZEME: (RESBUF, CSLBr¥pEisthhl, #AATEE)
- 81 T8Pn PWM X #% il 77 /£ 4% (T8PnPDT)
- BHlEAS (T8PNC)
- T8PnPEX a7 Hilltd e &7 f74s (T8P1PEX/T8P2PEX)
- T8Pn AHILEC I H 57 7 4% (T8BP1PMC/T8P2PMC)
- T8Pn =i ar /748 (T8P10C)
- 81 T8Pn PWM JEIX %1l 77 /74 (T8PNPDT)
& CREAEE
- ZRFULEH RS (T8PNTIF) 1 9 Wr(T8PnPIF)
- SCRETAbEE
- f£IDLE #:UF, T8Pn &% LAk
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6.1.2 WHLEHWHE

T8PNPRS<1.0>

11

Yy

xc<Z

T8PnJ&E W4

T8PNnPIF=1

FOSCI2 — iy fiigs — 14
1:16

\

T8PNPAF 744/
g [ .

Heet [ 5 s (e TOPIIH BRI

TaPnM —>|1‘§ftii1‘i2§|—>| B —— |—>

T8PNE T8PNPMS

1.1

1:2
1:255
1:256

Ja oy i

YYVVYY
xCcg

T8PNPOSEX<3:0>,T8PNPOS<3:0>

K 6-1 T8P1/T8P2 WHBLEHK

6.1.3 TAEER
8 i PWM I 3 @ iy #8 3 AN e i 8 0 PWM #5X, JEit T8PNC 2547 #% HH i)
T8PNM {747 ¥ B it £ o
T8PnM TAERES
0 SE I A
1 PWM #i

% 6-1 T8Pn LiEH i E £

6.1.4 OB GHHEE

RS AT 38 A S o A2 v] CABR A — AN S P AT BT . T8PN AR H T 4488 S Fr v L B 1)
4 LI AR FITTECE 1) 8 LLfa /0 aids. TorAies 5 e o iias M H BUE I ik s, 1B
T8PnN (14 il 25 77 28 BT SR T SR T S A5 M aiE %, (HAMCR St B . o
g H AL B T8PNC A A7E 28 Y T8PNPRS<1:0>{y HE4T ¥ &, i 4kt v A
1:1~1:16. Ja o Migs i ikt nliEid T8PnC 27 A7 4% 11 ) TBPNPOS<3:0>1 Flj5 43 4l Lb 4™ Jig
A A7 4% TBPNPEX 1) TSPNPOSEX<3:0>3HT# &, JE4rMtbiufEh 1:1~1:256.

T8PNPRS<1:0> T8PnPOSEX<3:0>,T8PNPOS<3:0> T8Pn VLACH W

00 00000000 TR 5 I ZF A7 2 UL 1 X
00 00000001 THEES 5 27 A7 2R UL 2 I
00 00000010 THEES 5 27 A7 2R UL 3 X
00 00000011 THEES 5 JH 27 A7 2R UL 4 I
o0 |

00 11111110 THEES 5 B2 A7 2R UL IC 255 ik
00 11111111 THEER 5 AR EF A7 25 UL 256 I

el — —

% 6-2 T8P1/T8P2 ja/rhigeiic B %
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V1.6

6.1.5 TAEER

T8PL/T8P2 A Wifh LAEMI, el #HiAf PWM X, JEId T8PnM 7 f7 a5 k1T 45 =ik
Feo PRI SCR U AR UG 22 0id% . PIFPRLENTT , T8PN tH4as I B 9 R ST
B 2 5345 (Fosc/2).

6.1.6 RSN

2 T8PnM=0 H T8PnE=1 i}, T8Pn L{E7EEm g3z,

FEEN T, T8Pn tH A KN B RGeS B 2 34 (Foscl2), ATy Sias bt
VAU BlEEAT 00, TGS IR TS0 B g 70 B PRI B

EEN AT, 24 T8PnPMS=0 I}, A FEFH % PRDBUF, T8Pn [HiT4E 5
BAZF 1798 T8PNP 4T LLALULAD; X4 T8PNPMS=1 i, B 357 & BA 27 /752 T8PnP (111 % & A
Zeh4s PRDBUF, T8Pn 1iH4UE 5 F A2z i 2% PRDBUF #E47 ELAULHEC .

2 T8PN A HUE 5 I I 2 /748 T8PnP (24 T8PNPMS=0) =5 i #AZZh%% PRDBUF (24
T8PNPMS=1) VLECAHZERT, ¥ EWhibsE T8PnPIF B 1, % Wibs & FEBMHEE.
[FlE T8PNn # A i ZIFE I TR THEL IR E/agsim 1 5. L aimssnitEE 5
Ja oy Angs A LE AR RIS, EALfE Ay, JRE e R bR E T8PnTIF & 1, iZHhWibr &5
B E.

N 2R, FHZ 4 PRDBUF 15 5T

1EEN e RATIE F W, N T Rk W74 T8PnP e T 3 & A Wz b4 PRDBUF, 7
WRLLRIR: ZeiE T8PnM=0 H. T8PnPMS=1, Fi{{ifit T8PnE=1.

RO LS G, BRR T8Pn M EUE 5 F 22 rhés PRDBUF ILECAHSE 5, 4 H 3l 557 4
HAZZ 2% o

60/108

WAL T © g 2R 3R s e i B 7B BR A ) http://www.essemi.com



N el b, AN=
Eastsoft. fervmsmersras HR7P153 SR

T8PnPM

|
T8PNE |
| K| BAFERE I
T8PNPIF i }
| |
T8PNTIF | |
1

T8PN=T8PNP, /4 i ] h SRR AT R 5
EN SR, T8PnE Wr; T8Pni A ZhiE T I EH E%?‘%%ﬁtmﬁﬁ’
e, TEPNIFKIYL | | TPRETHEL RS H PR B
v v v
S | | |

K 6-2 T8Pn &} a3t Ui 7+ &

6.1.7 PWMHEHHER

V1.6

2 T8PnM=1 H T8PnE=1 i, T8Pn T{E{E PWM iz,

THEUR PR RGO B =0 Foscl2, JFSCIFIMids . Ja o Mias i BRI PWM fi
A LR, HEEaIULEC B T8PNTIF Hrllrbr EALH) ™, WL (T8Pn J5 73 Mt At
BHED.

£ PWM T, PWM firH B 757725 T8PNTRN £29% 4

24 T8PNTRN=1 Itf, PWM %t 45244 0, HANZ 38 T8PnP I T8PNR 2 A7 #5 I % & 1]
Gy PRDBUF AIKS B2 2277 1745 RESBUF.

2 TBPNTRN=0 i}, PWM ¥t IE A e a3, H PWM Hitieash 1, [R50 T8PnP
1 T8PNR 2347 2% 1 P 75 53 2 i 22 1 2% PRDBUF FIUKS 2 28 ph 27 /7 %% RESBUF (22 /12%
BAFATEE), Ff5 T8Pn WEIFMRIEIGTHE, 4 T8Pn 5 RESBUF F{EAHSER, PWM
Wi AR 0, JRRSEIE T 2 T8Pn 114 (H 5 PRDBUF %5, PWM Hith k&
91, [Fif PRDBUF #1 RESBUF fik43 Al T8PnP #il T8PNR ZifFasHIME, A4
Wil TBPNPIF Filihrds, 1Ak &7 ZERANEE . R T8Pn #% A 20l T I HHT 4
L SRR 1 . Bk AR PWM ESER, B 4S8R E PWM A
e MJE o ias T BUE S ) o AR o LG AR RIS, AL JE or s, R e i R b AR AR
T8PNTIF B 1, T WiisE7HERIEE.

£ PWM 0N, K5 22nh2s RESBUF A1 JE 22 r 2% PRDBUF 1) 5 35

£ PWM GG FE A, T B8l T8PnP Fil T8PNR 2717 28 [{1H 25 i W 22 b % PRDBUF i
K5 2% i 27 A7 %% RESBUF, Fiii /£ LA R : 26 % & T8PnM=1, TSPnPMS=1 Al TSPnE=1,
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HR7P153 #¥5 T/t

% E PWM % f# 58 TSBPnTRN=0,

IS ARG, X T8Pn HTHEUE 5 A WiZzrh 45 PRDBUF ULECHISE S, K H 3hEH A
S22 B R MRS 2 27 A7 45 o

VE 1 HREZ M RESBUF FIME N 0, 2487 PWM JE I PWM fir 4644 0;
PR FE 2 vh % 798 RESBUF [{EA/NT PRDBUF, MI4HT PWM AR PWM #6544 1,

VE 2: TEEREX T8PNTRN ALFPIRASES, SEH A BN S NI AHE R 2%, BI, MUt 5 AN 0 i, SEHIEN 1;
HHALEN LI, SEEAERN 0.
7 3: # T8PNTRN=1, Nl PWM fiiit 0, HAMAZ M ATER (EARFEYIMGE OXFF, 4y TBPNTRN=0 i},
B JE— IR E S HMED
T8PNILA TRMBUF,
[R5 43 514 T8PNP A
45 T8PNPAITBPNRI) TBPRH){E T 2
{5 7 Z PRDBUF A/ TePniLf | | PRDBUFHIRESBUF
RESBUF RESBUF \ T8PNITHL
v v BRIVt
T8PNnMOOH / REfBUF
TFihi
T8Pn / //
T8PnE
T8PNM
T8PNTRN
PWM
< AR > |
«——PWMAM——> M
T8PnPIF ‘
K 6-3 T8Pn PWM #i/~ =K
| | |
| Ji i
| | |
| | |
| | |
| |
ferey )
: kR : : 22T T8PNPHIMHE
6-4 PWM #Hit~EE
PWM TH5H AT
PWM ] = [(T8PNP)+1]X 2 X Tosc X (T8Pn 434t %)
PWM i = 1/ (PWM J& 1)
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Lk 9 L PWM Hib EES I -

PWM fik% = (T8PnRX2 +1+ T8PNREX) X ToscX (T8Pn T4 #iif%k)

PWM H5EE 27 /745 TSPNR 4 8 hi2r 74, [FIN SN 1 2 TBPNREX £ T8PNR KR ARSLY &, fik 58 4%
HET RO B Fosc 28t i «

e R 8 i1 PWM FE i HL B
PWM fik% = (T8PNR +1) X2XToscX (T8Pn T/ 47if%%1)

PWM (525 = [PWM Jik3E] / [PWM J& ]
PWM s K et H a3
Fosc
Fpwm* [T 7 4 £ 241
log2

log( )

Sy =

vE 1. Tosc = 1/Fosc , Fpwm = 1/(PWM J& )

6.1.8 PWMEHEEYT R

PWM [ KRk 9 £, #t—H41ik PWM f ks B, il e B R AL
T8PXRE<1:0> (T8PxOC<5:4>) 47 PWM “F-HAG Y i o 1 FH A 2 Ji B S FH o) i 45
R R Bk SE AT ARG N 1 Cn 1 4> LSB, RIAKSER N T 1 /> Tosc x [Fr#ifs%] (W
PWM AR, S8l PWM IR 5 %5 EL it T e 401k .

T RAEEAI T RE 0, 1/4, 2/4, 3/4 3L 4 MRSFEY Ml 4T PWM PR T & 2
B,

BN, My R RE N 2/4, B 4 A PWM KT8 B 2 ANk SE 00 56 FE i 1 4> LSB, H.1¥
1A~ LSB HIRK T3 510 AR 1E 4 ASBKTEH, W FEATR, BRIIKTESEE Ny n, T 4 DR
JAH (PWM D KPS0k n+1/2, MITITEATE S S s o, S0l T8
=17 W PWM,

1 2 3 4 1 2 3 4

j}_n—q R PN L PIRarl | H | H

K 6-1 PWM K EY Rz
6.1.9 PWMEH&H RO

T8PN &3 Hr—*F H AN PWM % 1, PWMNO A1 PWMN1, 3245 a] % X I a) A &,
BEIX B A ] B TBPNPDT 29728 6 & .
PWM 3L [X SE ] i} [E] 1154 30: T8PNnPDT<7:0> x Tosc.

T E T8PNOC Zifi 22 i) T8PNPEN<1:0>A1 TSPNNEN<1:0>, %+ T8Pn [ PWMnO
1 PWMnN1 5 1/O & [ i & B

PWMNO (1% 4 b 1 o] i 25 47 28 ANS<7:6> (PWM20NS, PWMI10NS) i#/T7i%E.
EEERE R, 7EMEE PWM B BT, FH50K S PWM & HRIA RN 1/O S H B2 6| 2 47 28
PXT & & N HIRAS, BT PWM EIEHTH .
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0 T8PxP+1
|

PWMnOHi HH A% 14 s il 7

6-5 M ALIX AN PWM #ir th s 2 &

6.1. 10 SFERDIREHF A

T8Pn: T8Pn T+ (T8P1/T8P2)

Bit 7 6
Name T8Pn <7:0>
R/W R/W R/W R/W R/W R/W R/W R/IW R/W
POR 0 0 0 0 0 0 0 0
Bit 7~0 T8Pn <7:0>: 8 {7 T8Pn i %, O0H~FFH
T8PnP: T8Pn A f745(T8P1P/T8P2P)
Bit 7 6 5 4 3 2 1 0
Name T8PnP < 7:0>
R/W R/W R/W R/W R/W R/W R/W R/IW R/W
POR 1 1 1 1 1 1 1 1
Bit 7~0 T8PNP < 7:0>: PWM JE Hi{

T8PNR: T8Pn M E & (TSP1R/TSP2R)

Bit 7 6 5
Name T8PnR <7:0>
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0
Bit 7~0 T8PNR <7:0>: 8 i & /7 4%
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T8PnC:

T8Pn | % F-2%(T8P1C/ T8P2C)
Bit 7 6 5

Name T8PnM T8PnPOS<3:0> T8PnE

T8PNPRS<1:0>

HR7P153 #¥5 T/t

R/W R/W R/W R/W R/W R/W R/W R/W

R/W

POR 0 0 0 0 0 0 0

0

Bit 7 T8PNM: T8Pn T{EMiik AL

0: ERTAHI

1: PWM =

T8PNPOS<3:0>: T8Pn J& /3 #iigs /34 bb ik 647
0000: 434kt 1:1

0001: 434kt Ay 1:2

0010: 434tk 1:3

Bit 6~3

1111: H4uikkh 1:16

8 PG A e 1 A A LE T IE I 5 A AL f8 27 A7 48 T8PNPEX H 1) G 43 Atk v 4 A
JEA7 TBPNPOSEX<3:0>5 J5 /0 #l LA 4 73 F- 47 T8PNPOS<3:0>1 & , 7047 bt i

A 1:1~1:256.

T8PNE: T8Pn RLHL{fifEfr

0: XK

1: ffige
T8PNPRS<1:0>: T8Pn T4 Alias 43 4 Lb ik 457
00: 44tk Ay 1:1

01: 73kt 1:4

Ix: 44N 1:16

Bit 2

Bit 1~0

T8PNPEX: T8Pn 54 Higs /ety Bar7as (T8P1IPEX/T8P2PEX)

Bit 7 6 5 4 3 p)
Name — — — — T8PNPOSEX<3:0>
R/W — — — — R/IW R/W R/IW R/W
POR 0 0 0 0 0 0 0 0
Bit 7~4 TREAH
Bit 3~0 T8PNPOSEX<3:0>: Ja /it 4 (g AL

T8PNPMC: T8Pn FARAILACIEHI &2 (T8PLPMC/T8P2PMC)

Bit 7 6 5 4 3
Name — — — — — — T8PNRS T8PNPMS
R/W — — — — — — R/W R/W
POR 0 0 0 0 0 0 0 0
Bit 7~2 TREAH
Bit 1 T8PNRS: PWM fi Kk i 47
1: 917 PWM i i
0: 817 PWM # ks
Bit 0 T8PNPMS: & I S5 = T i HUUAC 1k £ 47
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0: T8Pn i1 #{H 5 A A= 745 T8PnP 14T ULAL
1: T8Pn iH#UE 5 g b4 PRDBUF HE4T ULHD

T8P10C: T8P1 %% & 1Eas

Bit 7 6 5 4 3 2 1 0

Name | T8P1TRN | TSPIREX | T8P1RE<1:0> T8P1NEN<1:0> T8P1PEN<1:0>
R/W R/W R/IW R/W R/W RW R/IW R/W R/W
POR 0 0 0 0 0 0 0 0

Bit 7 T8P1TRN: PWM %t fiifigfir

1: {51k GBS, WHEEELD
0: fliFe (W=4)
Bit 6 T8P1REX: PWM 3 s B fir
Bit 5~4 T8P1RE<1:0>: T8P1 [] PWML VIS AL
00: 0
01: 1/4
10: 2/4
11: 3/4
Bit 3~2 T8PINEN<1:0>: T8P1 ] PWM1 H by H & Ik 47
00: PWM10 %t 5% 4]
01: PA2#ith PWM10
10: PB1 #itt PWM10
11: PB3 #ith PWM10
Bit 1~0 T8P1PEN<1:0>: T8P1 1] PWML % th & ik #41
00: PAL fith PWM11
01: PBO %iti PWM11
10: PAG6 %t PWM11
11: PB2 %t PWM11

T8P20C: T8P2 #iH & & 75
Bit 7 6 5 4 3 2 1 0
Name | T8P2TRN | T8P2REX | T8P2RE<1:0> | T8P2NEN<1:0> T8P2PEN<1:0>
R/W R/W R/IW RW | RW R/W RIW R/W R/W
POR 0 0 0 0 0 0 0 0

Bit 7 T8P2TRN: PWM % fii i fir

1: {51k GBS, WHEEELD
0: fliFe (W4
Bit 6 T8P2REX: PWM ™ 45 fir
Bit 5~4 T8P2RE<1:0>: T8P2 [1] PWM2 Pk 4 F L
00: 0
01: 1/4
10: 2/4
11: 3/4
Bit 3~2 T8P2NEN<1:0>: T8P2 ] PWM2 H iy H & Ik 47
00: PWM20 %t 5% 1]
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01: PBO %itli PWM20
10: PAG6 it PWM20
11: PB2 %ith PWM20
Bit 1~0 T8P2PEN<1:0>: T8P2 (1) PWM2 %t & FHIZE -1
00: PA2 fiith PWM21
01: PBI1%ith PWM21
10: PB3 #ith PWM21
11: PWM21 % 5

T8PNPDT: T8Pn PWM X i & 1 5

Bit 7 6 5
Name T8PnPDT <7:0>
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0
Bit 7~0 T8PNPDT <7:0>: PWM JFE[X LT} [H] TBPNPDT x Tosc
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6. 2 M/FFEH B (ADC)

V1.6

6.2.1 MR
PEFOL K 7 2 ¥ 2 FH ﬂ%ﬁﬂ AR —H AR R BT E T . B E S A 2
SN ERN, #id— | ﬂi {35 H B e 2 B M B O N B o %00 S RFE 12-bit 6+2
JHIE K AD %?ﬁ%%% i A/D e PSR 12-bit —HERIEEF N ADC HidhE A A7

ADCRH. ADCRL EF o

& B R AR
12 fi7 ADC KAEHEE
— 6 AN N +2 AN F Y R O 3 3 T 3
= 12 iR gE R, SCRE AN T R B S
- SCRRAME BN E S H R T IR
— SCRPHURHEASI, RS LTk
— XFACE AD i
- EEPECR H RGP Fosc
&  FEIRAE
ADC # ¥ {d %7 /7% (ADCRL, ADCRH)
- ADC #H#l7%5/7%% (ADCCL, ADCCH)
- I RALERE T (ANS)
ADC Hzhfilk %74 (ADCTR)
& s
- (¥ AD HHdir (ADIE/ADIF)

6.2.2 ADCHIZBZEHIE

ADVREFPS<2:0>

E3iVDD, fifiVSS
L34V, 11iVSS
B33V, filiiVss
iEMi2.1V, fUmVSS
IEHVREFP, fifVSS
_ 1E3VREFP, filiiVREFN

l

ADCHS

xc=Z

A

X PAO/AINO

X PAL/AINL

X PA2/AIN2

X PBO/AIN3/VREFN
[¢—@—X PB1/AIN4/VREFP
| ADTRG [&—X PA7/AINS

| ADEN |¢&——— VvDD/4

|&—— VvDD/8

ADFM

A A 4

ADC

xc<Z

ADCRH/ADCRL

Fosc

Fosc/2
M Fosc/4
U Fosc/8
X Fosc/32

[ ——
Fosc/64
)

ADCS<2:0>

K 6-6 ADC Wu#B4sHE
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6.2.3 ADCEE
ADC HL A AT, 75 AR 75 26 DL JUAN T T IEREC &, 7 nT 19 31 55 210 IE A i e
g,
B Bh R
ADC HLE& T B B e 7 4AnT %, Fosc~Fosc/64, wlilijd ADCCH 27 £ 2s ik # i 5
PRI B
SEHEEE

ADC HLEE AN IESHBRIEM AN SHRE L, WRANTS 3 H RN 2508
VREFP il VREFN. HTZHANMMHBHAE 255 PBL/AINA, PBO/AIN3 ZH, fEfiH
XIS 2 B RN, Tl ANS Zi 7as B B fm D RREL, ES % g
JE A3k ADVREFS <2:0>(7i&# VDD. 4V. 3V. 2.1V 8:# 2 VREFP € i, 15
2 B R0 N LGB VSS Bl 2 VREFN 5 i . 78 B S % Rkt 2.1V I, F5ER
#8 VDD Hi[E @i AD2VCALS /7 (ADCTR<0>) IEfi#E A/D 2.1V £ B RS .

SRR [ 2

A H S FF ADC HLES (SRR (A AT 3%, Al il ADCCH 2R A28 41 ADST <3:0>f7 ik
#] 1~15 /> Tadclk 3t 15 Fhik 1.

B R O RB % H

A ADC HLER (19T A R4 A\ JEIE AINN. 2255 B R AR A\ ISR PAIPB 3 1 &
F, 7EfiH ADC LS ERT, 2050 B i s ANS 27 /785 15 B OB,
EHME SN EIELRE

ADC HLIERERT, 75201 AID HLEIE . A H ADC HLES Y FF 6 NAMEEIE R 2 AN H
5 R RS N T G, AR IEAE 45 9 AINO~AINS, 1A FL i He, H A% 58 3 43 51y VDD/4
1 'VDD/8. A/D AR i % BN 18 vl il ik ADCCL %547 2% 1) ADCHS <2:0>17 1% £
P57 N

A ADC HL B B4 45 I SCRe P Ao 55 7 =0, ARA XS SF RIS A% 5%, wlidid ADCCH
ZHAF B ADFM D7k 471k %

ADC BHatinfil & 5 ik

A ADC ARERSZRE AP AID Btk 775 Al R R PWM H 3lfil ok .

£ ADC HE it /i e 7 ADEN(ADCCL<0>)fdi it 5 , i i - ADC #: Bk 25472 ADTRG

(ADCCL<1>) # “1”, ADC RIFUIAT #e 4, LR AHflR AID ¥6¥; /& ADC itk
A HEf. ADEN (ADCCL<0>) F1 PWM H#)ifih & ADC ffifiefii TRIGEN (ADCTR<4>)
G REE, H PWM ¥ il & (5 5308 ADTRG i 28 Jy“1”, ADC BT th 347 # 4,
AN PWM H Bhfil %

PWM H a3l &8 rl i FR B PWMNL 5, @i B 3hfil & JFiE A, TRIGS (ADCTR<6>)
HHATERE, PWM Hahfih kA9 0@ TRIGPEG i (ADCTR<5>) 1E# PWM _FHitas,
T B iR

EEEEE, H4H PWM Eahfitk ADC B, Zi5eE#H ADTRG AL FI4RRIRES . #
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V1.6

6. 2.

i ) ADTRG 57 4 170, I BEiF[E] 1 PWM 1435 B 3l & (S S 30448 2 0%, B2 ADTRG
FERPRASWE N “07 5, REGHRKENE PWM 5 B3 k(5S, 42wy PWM B
sk ADC P BE T #4,

4  ADCH¥ PR

NTHI A SEEL ADC #E it FE S AS IR

Step 1: i£#% ADC i, it ADCCH ar /45 i) ADCS <2:0>ik 4% ADC 46t
Step 2: WFIEHMSH L, Bt ADCCL % 17# T ) ADVREFNS firidf 7%,

Step 3: ADC RFER[HIERE, i ADCCH #7454 1) A/D SREERT (A& FEA, ADST <3:0>
Step 4: W EE M BB, RUEEMLE HE N ADC M NE -, Hmd
RGP 277 8 ANS Pl IE R .

Step 5: EPHE T4 NIEIE AINX, @it ADCCL 75 {743+ ) ADCHS <2:0>i%# ADC
(EPSERER

Step 6: W B L B0 557, it ADCCH 2747 2% 1 () ADFM o7 356 35 e o7 % 5 ik B ik
FEARALN T E

Step 7: WIREATHI T, b o A A T R E, IR A/D I T RERR IE
R o 76 FP TR R, 7584 s b W B2 GIE B AL 1" Hil ADC H il e B A7 17,
Step 8: f#ifE ADC Hij%, ¥ ADCCL % {74+ 1) ADC ffifiefii ADEN % E “1”,

Step 9: 4% ADC i fih K 77 SO Al I 2 PWM B3k« #5IE B Ak,
¥ ADCCL #1745 F ) ADC #4605 zh . ADTRG AL B N1, JFUEREAT ADC #if; ik
£ PWM B3k, e E TRIGS frik H 3l kIR TRIGPEG fikf PWM H3)
fh R IBWE, WE PWM Hahfik ADC {fRE4. TRIGEN A “1”. £ PWM Hzfiik ADC
YU B e G, Bl RES 2 B% ADTRG A& N “17, a4 ADC
L2

Step 10: %if) ADCCL %47 H RS ADTRG 7, i€ ik AID F4i 75 56 il

Step 11: iZEL ADCRH 1 ADCRL %17 2% i 85 4 45
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6.2.5 ADKFRIEREE

addk ..............................
ADEN —_p| Tog 4_
ADTRG 5 e TRE I (] — P i ] ——»
E— Tsamp : Tconvt —m{ii
‘/)\ H=
ADIF
ADCRH,ADCRL S >< R
VE1: TsampZA1~15Tadclk .
7E2: Tconvt Z1°413Tadclk
7£3: Tog>0
Kl 6-7 ADC I FEHE R~ & K
6.2.6 ADCRFIFIFE
IRZFRBIRE. SR EIE 0 (AINO BEATESESD |
BCC ANS,0 s AINO FT7E 5 CIHC B AR s 1
BCC ADCCH, ADFM s FEH gk B AL SRCE
MOVI 0X01
MOVA ADCCL ; fHigE ADC #:3#08%, EiEE o
BSS ADCCL, ADTRG . ik ADC #4
AD_WAIT:
JBC ADCCL, ADTRG ;. S54% ADC 52
GOTO AD_WAIT
MOV ADCRH, 0  TRHCE 8 A EE Mg R
MOV ADCRL, 0 s BEEUIK 4 A Hgh
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6.2.7 FPRIIGER A
ADCRH: ADC H#{HEF%5 8 fiL ADCRL: ADC ##EF724% 8 AL

ADFM

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0O Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
1 — — — — ADCR<11:8> ADCR<7:0>
0 ADCR<11:4> ADCR<3:0> — — — —

ADCR<11:0>: A/D #4usE

ADCCL: ADC ##l| & 784 8 A

Bit 7 6
Name ADVREFS<2:0> ADCHS<2:0> ADTRG ADEN
R/IW R/W R/IW RW | RW R/W R/IW R/W R/IW
POR 0 0 0 0 0 0 0 0

Bit 7~5 ADVREFS <2:0>: &% i JE k47

000: ADC Z*%5HiJk1E;y VDD, fiiihy VSS
001: ADC ZHHiJEIEuN A 4.0V, il VSS
010: ADC Z#HiJEIFuN 3.0V, filiih VSS
011: ADC Z#HiEIEui A 2.1V, il VSS
100: ADC &% HiJk B ASMT VREFP, ki VSS
101: ADC Z%# Hi [ iEui A4ME VREFP, iy VREFN
Fopth: fRHH
Bit 4~2 ADCHS <2:0>: A/D #RfLl B IE kAL
000: i#iE 0 (AINO)
001: i#iE 1 (AIND)
010: jHiE 2 (AIN2)
011: i#iE 3 (AIN3)
100: i 4 (AIN4)
101: i#HiE 5 (AIN5)
110: VDD/4
111: VDD/8
Bit 1 ADTRG: ADC ##uiRA L
0: ADC RikA7He#, 5 AID #4558
1: ADC ##IEfERET, %01 E 1 550 AID ik
Bit 0 ADEN: ADC {#fEf
0: KM
1: ffifg

ADCCH: ADC ¥#|& 785 8 i

Bit 7 6 5
Name ADFM ADCS<2:0> ADST<3:0>
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 1 0 0 0
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Bit 7 ADFM: ADC %A 2k A0
0: Eifixt5% (ADCRH<7:0>, ADCRL<7:4>)
1: fA7%5% (ADCRH<3:0>, ADCRL<7:0>)
Bit 6~4 ADCS <2:0>: ADC I} 4hik 47
000: Fosc
001: Fosc/2
010: Fosc/4
011: Fosc/8
100: Fosc/16
101: Fosc/32
110: Fosc/64
111: 7%
Bit 3~0 ADST <3:0>: A/D SKAEI E 347
0000: Z%11-1#
0001~1111: ADC KAL) 7355155 B2 1~15 > ADC K80 (BRIAE N 8)

ADCTR: ADC H3hfii R & 7es

Bit 7 6
Name — TRIGS | TRIGPEG | TRIGEN — — — AD2VCALS
R/W — R/IW R/IW R/W — — — R/W
POR 0 0 0 0 0 0 0 0
Bit7,3~1  fREHAH
Bit 6 TRIGS: H #hfil & IFIE AL
0: PWM11
1: PWM21
Bit 5 TRIGPEG: PWM HZfilik ADC i igFAL
0: PWM ETH
1: PWM FR&H
Bit 4 TRIGEN: PWM H3hfilik ADC {fgEfL
0: %1k
1: ffige
Bit 0 AD2VCALS: A/D IE4iZ% ik 2.1V RS BigHE0r

0: VDD=5V W[ AID IE¥iZ 5 H R 2.1V AKRE
1: VDD=3V i [{] A/ID IEinZ % H & 2.1V ARME
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6. 3 KB ERNELR (LVD)

6.3.1 &R

OF N E AR R AR, SCRAMI R SR D) Re, B LVD, ZIhReflige il T il re s v
J& VDD. fELHABIEATE ML T, BOMBARIEE A R EMS KT, 2fEd
PRZIRG - £ HAR AR AEE R, ATREM (0T TAF A o 35 B ff Al (v AR T —
AR AN ERE T R ARt R A S S

6.3.2 LVD#E{E

LVD ZhfEfrI2E - fdife i LVDC 2 /E s 4 (1) LVDEN #6715 & . 24 LVDEN f7i5%, LVD 1
AEARIE. %4 LVDEN fE s, LVD MhRefiife. LVD Biblets il [k VDD 5 i & i R AT b
5, g BB LVDC %7450 LVDLS £ 37T & . TS HUE BRI B LVDC %547 2%
] LVDV<1:0>H0E, THE B EJEEN 2.1V~3.6V. 24 HFri S8 T 7 & f R ER, LVDLS
R B N, 2 BRI R B R 24, 7242 LVD Hhlrbr . 24 LVD P W GEJT S INF 24 LVD
i SR

VDD

HL I AGIN
LRGN

ov

LVDEN

LVDLS

K 6-8 LVD TAEMFE

6.3.3  HHRIhEeE e
LVDC: LVD ¥l & 748

Bit 7 6
Name | LVDLS — LVDEN — LVDV<1:0>
R/IW R — R/W — R/W R/IW
POR 0 0 1 0 0

Bit 7 LVDLS: LVD HL AR L
0: FEYEHL RS T Wik
1: HIFHEEKT B

Bit 6~5,3~2 {xHH A&
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Bit 4 LVDEN: LVD f#ggfs
0: %1k
1: ffife
Bit 2~0 LVDV<1:0>: LVD HiEA Mk FRAr
00: 2.1V
01: 2.4V
10: 3.0V
11: 3.6V
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BTE PdHE
7.1 ¥R

RS AN EEDRE . EREROE T IR A e, th AT DU R GiE IR s Tl i
Wi SRR A, TR ORAE M RTISATRE P RS, e TSR AP T AN L Mk, SAAT A
I AR S5 RE Y, ARBRS R St . A R DG REBOA R T, 2T SCRF 12 S, 1
ANERAE AR R 10 ANBE P A

7.2 AL

SOFTIF

KIF l::
0
PIEQ

PIF1
PIF2
PIE2

PIF3
PIE3
LVDIF )

o i 5Kk
—woE | — e R
T8P1TIF
TTemE | )

T8P1PIF
T8P1PIE

T8P2TIF

T8P2TIE )

T8P2PIF

T8P2PIE >
ADIF l:

B 7-1 R )2
7.2.1 BiAPEER

AN A SCRFER N A AR 2, B o i 1) B N k3 A7 1 004y . FH P /I8 il 772
Fp AT 25 AR T A bR 25 7 B A BEAE DX 72 b MR o I 5 RS P PR T, DT BAET AR 2 £ - B

% FAET o
w5 R T\ O3Bk
1 LGl SOFTIF - - GIE
KINTO KMASKO
KINT1 KMASK1
2 KINT2 KIF KMASK2 KIE GIE 004H
KINT3 KMASK3
KINT4 KMASK4
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HR7P153 #¥5 T/t

Fg g FWRE PERER PEEsE &R FEEAOHbE
KIN5 KMSK5
KING KMSK6
KIN7 KMSK7
3 PINTO PIFO PIEO GIE
4 PINT1 PIF1 PIE1 GIE
5 PINT2 PIF2 PIE2 GIE
6 PINT3 PIF3 PIE3 GIE
7 LVDINT LVDIF LVDIE GIE
8 T8PI1TINT | T8P1TIF T8PI1TIE GIE
9 T8P1PINT | TS8P1PIF T8P1PIE GIE
10 | T8P2TINT | T8P2TIF T8P2TIE GIE
11 T8P2PINT | T8P2PIF T8P2PIE GIE
12 ADINT ADIF ADIE GIE
F 7-1 B R R R
7.3 BB ERY

Hh T A7 (R R AR 3 — AR A 47

B4 A4 PUSH (JEF) 1 POP (HiAR) 54, o] DL SRS A Wr i $cdis (A7 . mT LA
PRAZEIR TS BN A T4 BITIRESFHF4 PSW. 1AA Zi 78 f1 PCRH %47
o FEHIE AR MR 75 R e 48 4 S T DU ST 2 IR PUSH, 3 3 /X PUSH
S — X PUSH (% % . [FIRE, R 2 IREIES: POP, 5 3 ¥k POP K& %E
ANH T o

7.4 HTEELE

AR e I 5 4 0o I A TR S, DRI LA B RO RB A e I, 7 %
SR PITRR G 0L, FEOERE AT TP, AR Se i bRk AR, DU T B2 e
WFHTEIRE. B T RE AT R P AR SN, SIS FHIB IR T — A ARG, LTI
BT B P  , VA 4JRh

A PR AR ARAE A, AOR T R BB L7 P IR S A SRR B A AR 55
HuhEPAT 75 2 DA T 2 A

1. XN REAL LN, ARERFIEE NSRRI AL O R i RE A 00",
I P TR S0 1, T A SR, R A bR 2 rh R A 5 ik PUAT

2. H&EhWEgEsL GIE 8 0", KRBT T ER. He)R kiR GIE 17,
T 45 8 25 v TR 55 ML AT

RN B A7 2% GIE 1 GIEL M SHAERR T, T ™ P51 T:

1. fFEEA R A B PR T, X GIE ARG 0 #4E, 726 T 4
Wrftife, FK GIE A% 0; ZfE GIE {7 0 #:1F )5, &l GIE A& N0, AN 0
M4k ST O #:4E, BRI NIE;

Xt GIE MR E 18 1E, CRFRESR, EFELITIFAT R AN TR Wi RE, 79K GIE
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7.4.

7.4.

7.4.

7.4.

V1.6

(A=

2. (EMEFEIEET, X GIEL A HAAHE 0 #:E, TFACH AN iEgRe, Rk
GIEL 3% 0; Bt GIEL i O #fEf5, &if) GIEL 1274 0, Ak 0 4kEEHAT
O 1, BB AL,
P GIEL S E 1 #4E, =55 GIE (Z[FRE 1, 80%c% GIEL i H 1, ¥ GIE
i E 1.

1 AN

% PINTn & H o DB AC B BN O, HA NS 52800 2 iR 6 R, Hr74E
PINTn 483 i, AHRLR H Wrbs & PIFn 32817, 2445 s Wiz 60 GIE F1Ah s 1
Tz AL PIEN #BCE 91", MF CPU A PINTN Ahiis H iR IR, 2l fF 5t
V, RGREENTWUIR SR DL, HEAT T TR e AL

(ERER IR, FHN A Wb EA PIFn Fer Wi ge (s PIEN #8781 BFERR, INTCL 2547
R PEGN AL FHFRCE fil &k 25 2F, w43 A EC B N b T fd o BT B A

2 AR

2 KINN 2 s e B OB N i 1, R il 1A F B v AR T — o VNS 5 R R
RPARAE, KR IbR AL KIF BN, AN aE h Wiz hl i KIE 41, HAe s
HIOL GIE AZfERESS, W CPU A th MM th WG K . ot th W sk fF oV, &
Ukt N TR S5 R N bk, AT A TR R A

56 P A/ B 42 R PP IS S Z0C A L (R i) A7 4 O ELAE RES NS H2c B v o 11 P PA 0 95
EAENEe

FEAZSRE P W ERE (KMSKn=1, KIE=1) Hi, JeXfi & 77 a7 i3 e S HiRlE, gk
WiknEAL, LG R A i

TERRZ bR SO KIF AR IR

1) Xt L A as AT el e, 45 o 1 B 507 8 O AN VT d 2444
2) BATER R AR ST KIF.
W REAL KIE 975 B o 3 31T 15 s

3 T8Pn(T8P1/T8P2)5E A Hr

8 iz PWM I} JE g ] 2% T8PN Ab 158 B 2R A A PWM U, - gk A7 s 38 4,
2 T8PN Jo /0 Hias FITHEUE 5 5 2 g A LU AR DR, 3 A Wb T8PNTIF {78 17, 4
T8Pn sER i REAL TBPNTIE B A1, HA =/ hWiisklfiz GIE {585, N CPU kKH
T8Pn E I G R, 4 T8Pn i i & AF R VrlT, RGURE N TR W IR 5527 N\ C ik,
BEAT o TR A B AB A R, T8PN SE I i bR B A7 T8PNTIF Al rh W fdi e 57 TSPNTIE
O F L AT IE R

4  T8PNn(T8P1/T8P2))E At

8 il PWM R g i 25 T8PNn AbT e i 23 =0F PWM #izUht,  #RAT DAL= A= SR K. 24
T8Pn it % #s 5 T8PNP i1 MIMEAHZERT (PWM BRI, T8Pn MEFFUAIEIE T, ¥
FEAE T8PNn B AW, HHWihrE T8PnPIF g & 1. R Wi gefss T8SPnPIE & N“1”,
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HAeRFWrzslhs GIE {885, W CPU & T8Pn M gk . 24 T8Pn JiF {4
At VP, RE0G3N  TAR S FE PN L, 3E4T P W A A B . (A5 2 2, T8Pn
JE 3R Wi bR A7 T8PnPIF Al Wi & 47 TBPNPIE #5575 i il 4k -5 B

7.4.5 ADCH

ADC H1l§iH ADC ##ahEf], 4 ADC #¥se iy, 724 ADC 1, ADC i Wrkx
EA7 ADIF # B 1. 4 ADC i #I67 ADIE B 41", HA4 s Eris#ifr GIE 4t/
M CPU &t ADC Hilbiig K. 4 ADC HIlig A s ivrit, RGN iR S fEF A0
ik, BETHRRE AR, [HAVERERE, ADC Fikibr &AL ADIF F1rb i fd G ADIE #5
o L A

7.4.6 LVD¥H M

2 VDD HiE/NT LVDC FFf7ae % B BE B ER, K K4, LVDLS EFFyek T~ pftfik
KIg, HWhsE LVDIF figE 1", ik irffigess LVDIE E N1, HA& R Wsiilhe
GIE f#ifit)5, M CPU & LVD HliER . 24 LVD &4 e vrit, RG0HE i AR
ZAEF N O, @7 P AR . (EAERME, LVvD kR4 LVDIF ATH W g
A7 LVDIE #5758 B B

7.4.7  HEHBEERFHR

JH P 2 A R HH T 75 i BT L (0 AR bR, 38 G T R A
R AR ibrbe S CREECHERR) Ab, R EI P s S AUE AT E R .
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7.5 RERINRE R AR
INTFO: HBiirbE & 248 0
Bit 7 6 5 4 2 1 0

Name | T8P2PIF | T8P1PIF | ADIF LVDIF T8P2TIF | T8P1TIF KIF
RW RW R/W R/W RW RW RW RW
POR 0 0 0 0 0 0 0
Bit 7 T8P2PIF: T8P2 i1k Wrbs s

0: T8P2 it a8 HURk KA ILAL

1: T8P2 il#iasitHR VLA (LARAHEE)
Bit 6 T8P1PIF: T8P1 & s LA

0: T8PL iHE#f 4R A AL LI

1: T8PL i 4#siH UK A ULHE CLZEKAFIER)
Bit 5 ADIF: ADC HWibr &AL

0: AJAz) ADC ¥, Bk E7EREAT

1: ADC 5 COATRAES)
Bit 4 LVDIF: LVD Hiiibr &AL

0: Al F A AR T Al

1: RRI RS T IRAE (AR HEZD
Bit 3 TRE A H
Bit 2 T8P2TIF: T8P2 i} i Wikr difir

0: T8P2 il-##s itk K AELHL

1: T8P2 i1 ##siH UK A VLHL CLIKAFIE )
Bit 1 T8PITIF: T8P1 & hlkikrEfr

0: T8PL a8 itk K AEILHL

1: T8PL i ##siH Uk A VUL CLIRATHE )
Bit 0 KIF: At Wbn AL

0: Ahaltachtim o T AE 1L
1: HhERSZ SR DT T2 GG %)

INTEO: H Wi ffRedFF48 0

Bit 7 6 p) 1
Name | T8P2PIE | TSP1PIE | ADIE LVDIE T8P2TIE | T8PLTIE KIE
R/W R/IW R/IW RIW R/W R/W R/W R/W
POR 0 0 0 0 0 0 0
Bit 7 T8P2PIE: T8P2 JH I it fe s
0: Zkil- T8P2 ity
1: fafE T8P2 Hilkr
Bit 6 T8P1PIE: T8P1 &I Wit fefr
0: Zkil- T8P1 rhilky
1: fifE T8P1 Hilkr
Bit 5 ADIE: ADC ¥ {iENL
0: Zkil- ADC ik
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Bit 4

Bit 3
Bit 2

Bit 1

Bit O

1: ffifiE ADC ik
LVDIE: LVD Ik &ER,
0: Z£1F LVD il
1: ffifiE LVD i
REAH
T8P2TIE: T8P2 i i b fs e fir
0: Zkil- T8P2 rhilky
1: {fifE T8P2 by
T8PATIE: T8P1 i ik f fEfr
0: ZEil- T8P1 Hilkr
1: {fifE T8P1 ik
KIE: Ahi4ae - Wil g fir
0: Z£1F KINO-7 #2e4
1: {#RE KINO-7 2/t b ity

HR7P153 #¥5 T/t

INTF1: FirE a1
Bit 7 6
Name — — — — PIF3 PIF2 PIF1 PIFO
R/W — — — — R/IW R/W R/IW R/IW
POR 0 0 0 0 0 0 0 0
Bit 7~4 TREAH
Bit 3 PIF3: PINT3 i [t b & 67
0: PINT3 i ELH ks S
1: PINT3 i A HWIES (LAERAFES)
Bit 2 PIF2: PINT2 i bR & Ar
0: PINT2 i EEF s 5
1: PINT2 4 EAHWIES (LAERKAES)
Bit 1 PIF1: PINTL i [ o ks & A7
0: PINT1 ¥ ELEd iz 5
1: PINTL 40 EAHWIES (LAERAES)
Bit 0 PIFO: PINTO i [ b & 67

0: PINTO ¥t [T - rhilif5
1: PINTO %0 FhBiES (UABEES)

INTEL: HWifERE3F 725 1
Bit 7 6
Name — — — — PIE3 PIE2 PIE1 PIEO
R/W — — — — R/IW R/W R/IW R/IW
POR 0 0 0 0 0 0 0 0
Bit 7~4 TREAH
Bit 3 PIE3: PINT3 i [ 1 i GEfir
0: Z£1F PINTS 3fit L by
1: {#BE PINT3 % [ ol
Bit 2 PIE2: PINT2 3 I o i e fir
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0: Z£1F PINT2 3t L Hh by

1: {#RE PINT2 S [ ol
Bit 1 PIEL: PINTL 3 W fdi e fir

0: Z&1F PINTL 3t K by

1: {HBE PINTL S [ ol
Bit 0 PIEO: PINTO i I i ffi e fir

0: Z£1F PINTO 3 vy

1: {#BE PINTO 3 [l

INTCO: H WM& ES: 0

Bit 7 6 4 3
Name KMSKn<7:0>
R/W RW R/IW R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0
Bit 7~0 KMSKN<7:0>: KINn 5% N\ 5 i for

0: Rl

1: AP
INTC1: Hhlrfed & Fas 1
Bit 7 6 5 4 3 p) 1 0
Name — — — — PEG3 PEG2 PEG1 PEGO
R/W — — — — RW R/W R/W R/IW
POR 0 0 0 0 0 0 0 0
Bit 7~4 TREAH
Bit 3 PEG3: PINT3 fil & ik £ 41

0: PINT3 TR b A&
1: PINT3 LAtk

Bit 2 PEG2: PINT2 fil & ik £ 47
0: PINT2 FRFiRfil R
1: PINT2 EFHifsf

Bit 1 PEG1: PINTL fil kil i £ 4r
0: PINT1 FRF#H Ak
1: PINT1 TRk

Bit O PEGO: PINTO fi & il i £ 47
0: PINTO TR fA
1: PINTO _EFFifyfukk

PINTS: MR Wrik#EEFes

Bit 7 6
Name PINT3S<1:0> PINT2S<1:0> PINT1S<1:0> PINT0S<1:0>
R/W W W W W W W W W
POR 0 0 0 0 0 0 0 0
Bit 7~6 PINT3S<1:0>: PINT3 Hhliiikiefr
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Eastsof

HR7P153 #¥5 T/t

00: PA7
01: PA5
10: PB3
11: fR*¥
PINT2S<1:0>: PINT2 ik s
00: PA6
01: PA4
10: PB2
11: fR*¥
PINT1S<1:0>: PINT1 ik s
00: PA1
01: PA3
10: PB1
11: PB5
PINTOS<1:0>: PINTO "Ik A
00: PAO
01: PA2
10: PBO
11: PB4

Bit 5~4

Bit 3~2

Bit 1~0

VE: WEHFARRANE, A Bk, WEESEFEH MOVA. MOVAR 84,

INTG: & REFHFes

Bit 7
Name GIE — — — — — SOFTIF —
R/W R/W — — — — — R/W _
POR 0 0 0 0 0 0 0
Bit 7 GIE: 4JsrhWrfEiRets
0: ZEILFTA 1) iy
1: fERESA A B i o
Bit 6~2,0 TR B AR H
Bit 1 SOFTIF: B Witr E AL
0: JTCEAFH I
1: J3 A b
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Eastsoft. fervmsmersras P

$B8E THREF
AEHEH  GHREFCGWD)

Hihik TF24
PR a8 I FE AL
000: LP @iR/EHRESESLT] PA4 Fil PAS
001: fREEARH

010: HS i MEIRY#HEHE] PA4 F1 PAS
0OSCS<2:0> bit2-0 | 011: fREIARH

100: XT #Ex: SRR 45 1% 3] PA4 A PAS
101: {REEARH

110: INTOSCO #z: CLKO M PA4 #itli, PA5 & 1/O
111: INTOSC #:{: PA4 N 1/0, PA5 N 1/O
TR [ 1M Re AL

WDTEN bit3 0: %%k

1: figg

R B AR AR AL

PWRTEB bit4 0: fififgt

1. 211

MRSTN & IZh RE % AL

MRSTEN bit5 0: EHTHFMA

1: EWAHTAMTEA

— bit7-6 | fRE, BIAA 1

T BB AL AE REA HE s RO BRAL

00: 21k

BORVS<1:0> bito-8 | 01: ffife, HAIHER 2.2V

10: ffige, BAHEERN 2.7V

11: ffige, EAHEN 3.4V

. bitl0 | fRE, A1

- bit15-11 | frE, BRIAAO

7E 1: CLKO ARGl 16 404k Hi
VE2: WIEF, £ VDD LJF, BOR BYf7iRZLE+0.4V LN, 7E VDD FF&l), BOR R4f7iRZEFE+-0.2V LI .
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o Shanghai Eastsoft Microelectronics Co, Ltd. HR7P153 ¥ F it
FoOE BHHEE
9.1 16-pin SOPH%E
| A2 |
______ >
[ T A
[ 11
[ 11 t *
[ T Ta9 -
[ T : ° %
[ 11
[ 4%97 11
F -
ST A
e Y
| < E >! b
> o
L. |
'\ ——
\ I —
|
- 2 (mm)
MIN NOM MAX
A — — 1.77
Al 0.08 0.18 0.28
A2 1.20 1.40 1.60
b 0.39 — 0.48
c 0.21 — 0.26
D 9.70 9.90 10.10
E 5.80 6.00 6.20
El 3.70 3.90 4.10
e 1.27 (BSC)
L 0.50 0.65 0.80
¢] 0° — 8°
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& Shanghai Eastsoft Microelectronics Co, Ltd. HR7P153 iﬁj’&?ﬂﬂ'
9.2 14-pin SOPH#: K
| A2 [}
(-
——— T A
v \
——— :l:l:xi A "
——— T ;
——— T
——— T
= - Al
B e >
————p '
I 0 . l A
| - E »! b
> . 8
o 11
yviioLx
3
I
I
_ 2AH (mm)
=1
MIN NOM MAX
A 1.35 1.55 1.75
Al 0.075 0.175 0.275
A2 1.18 1.38 1.58
b 0.406 — 0.496
c 0.178 — 0.278
D 8.45 8.65 8.85
E 5.80 6.00 6.20
El 3.70 3.90 4.10
e — 1.27 —
L 0.55 0.65 0.75
0 0° — 7
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Eastsoft. terumsmsramas HR7P153 SR

9.3 10-pin MSOPH#H

A2
______ A
I A3
—— T A
—— :IZI*
—— :IZEJE o
—— T i
i i - _
' E1 T A
|l B
| E » g
] Tl

S A
NOM

A — — 1.10
Al 0.05 — 0.15
A2 0.75 0.85 0.95
A3 0.30 0.35 0.40

b 0.19 — 0.28

c 0.15 — 0.20

D 2.90 3.00 3.10

E 4.70 4.90 5.10

El 2.90 3.00 3.10

e 0.50 (BSC)

L 0.40 — 0.70

) 0° — 8°
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» Shanghai Eastsoft Microelectronics Co. Ltd.

Eastsof

HR7P153 #¥5 T/t

Mgl 44

1.1 3%

A RAE T 79 S RITE S

ICTE N T T ERF RS, 154 4K 2 2 g2 ThAREMI T S0 46 5 FT 4L Rk . X Eeds
L T R FR 7 2200 G Rt I G B 5 S, S AR R TR 20 . B f5 (148 AR5 ]
PL2r NERVERS (OP Code) S#:1F%t (Operand) WANERSr. ERAERS IS4 BIFE A A5 .
O FIBATE AMHZ RGBT, — AL A IS ] 9 500ns.

T BRHR A PAT PINLES A BABC AT 48 2 20 XUE Wit & Fl s A #1484, L+ CALL. LCALL.
RCALL. GOTO. JUMP. RET. RETIA. RETIE NXUH Y64 i 2 Bk#% 2451, JBC. JBS.
JDEC. JINC {84 NXUE R4S, SN EAIES: HefaS R AgES.

i1 2 FESEERS

W
dfn

He

Bk

1 | SECTION I<7:0> | - 1 KRS AT FZ KRS
2 | PAGE 1<8:0> | - 1 K AT RZ KRS
3 | ISTEP I<7:0> |- 1 IAA+i->IAA(-128<<i<127)
4 | MOVI I<7:0> | - 1 I<7:0>->(A)
5 | MOV R<7:0>,F | Z,N 1 (R)->(H#%)
6 MOVA R<7:.0> | - 1 (A)->(R)
7 | MOVAR R<10:0> | - 1 (A)->(R)
8 | MOVRA R<10:0> | - 1 (R)->(A)
ME 1-1 T e B EfR K
1. 3 BERFEHES
e 4 Wl s s
= WAL
9 JUMP I<7:0> | - 2 PC+1+i<7:0>->PC (-128<i<127)
1<9:0>->PC<9:0>
10 AJMP 1<19:0> | - 2
1<9:8>->PCRH<1:0>
11 | GOTO 1<10:0> | - 2 1<9:0>->PC<9:0>,
12 | CALL 1<10:0> | - 2 PC+1->TOS,I<9:0>->PC<9:0>
PC+1->TOS,1<9:0>->PC<9:0>
13 | LCALL 1<19:0> | - 2
1<9:8>->PCRH<1:0>
PC+1—TOS, (R)—~PC<7:0>,
14 | RCALL R<7:0> | - 2
PCRH<1:0>—~PC<9:8>,
R<7:0>, . - . -
15 | JBC - 2801 | {4 R<B>=0 WBkiTF—4454%
B<2:0>
16 | JBS R<7:0>, | - 281 | 4 R<B>=1MBkidT T %384
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3 iR A=
Eastsoft. terumsmsramas HR7P153 SR

o
5= w4 L B EE BiE
REHL
B<2:0>
17 | JCAIE I<7:0> | - 281 | H(A) = | BT T %454
18 | JCAIG I<7:0> | - 2801 | H(A) > | BT T —4%484
19 | JCAIL I<7:0> | - 2801 | H(A) < | BT T %454
20 | JCRAE R<7:0> | - 281 | H(R) = (AT T 4454
21 | JCRAG R<7:0> | - 281 | H(R) > (AT T 4484
22 | JCRAL R<7:0> | - 281 | H(R) < (AT T %454
R<7:0>, . .
23 | JCCRE - 281 | ¥4 C=RB)NBLE T —%ES
B<2:0>
R<7:0>, . .
24 | JCCRG - 2881 | %4 C>RB)IBLETF %KL
B<2:0>
R<7:0>, . .
25 | JCCRL - 2881 | %4 C<RB)IEHETF %KL
B<2:0>
R<7:0>, . R-1)->( H ¥1. % . M HEEE
26 | IDEC ) 281 ( )\ (E*/TT?"?%%) B %*FTY?%%
F FIME N O B kit N — 2% 46 4
R<7:0>, . R+1)->(H AR %), 24 H bR & 17 2%
27 | Ine ) 281 ( ) (E*ﬁﬁﬁ%&) = e*ﬁﬁﬁ%&
F FIME N O B kit N — 2% 46 4
28 | NOP - - 1 A
AS->A, PSWS->PSW,
29 | POP - - 1
PCRHS->PCRH
A->AS, PSW->PSWS,
30 | PUSH - - 1
PCRH->PCRHS
31 | RET - - 2 TOS->PC
32 | RETIA I<7:0> | - 2 I->(A), TOS->PC
33 | RETIE - - 2 TOS->PC,1->GIE
4 ER IR
34 | RST - AL 1 RUEELITES
B 5]
N_TO, O0H->WDT, 0->WDT Prescaler,
35 | CWDT - 1
N_PD 1->N_TO, 1->N_PD
N_TO, O0H->WDT, 0->WDT Prescaler,
36 | IDLE - 1
N_PD 1->N_TO, 0->N_PD
g 1-2 P IEHfa &%
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HR7P153 #¥5 T/t

M1 4

HAREBEZEES

37 | ADD R<7:0>,F C. DG, 1 (R)+(A)->(H ¥5)
Z,0V,N
38 | ADDC R<7:0>,F C. DG, 1 (R)+(A)+C->(H ¥7)
Z,0V,N
39 | ADDCI 1<7:0> ¢, DC, 1 I+(A)+C->(A)
Z,0V,N
40 | ADDI I<7:0> ¢, DC, 1 1+(A)->(A)
Z,0V,N
41 | AND R<7:0>,F ZN 1 (A).AND.(R)->(H ¥F)
42 | ANDI 1<7:0> ZN 1 ILAND.(A)->(A)
43 | BCC R<7:0>,B<2:0> | - 1 0->R<B>
44 | BSS R<7:0>,B<2:0> | - 1 1->R<B>
45 | BTT R<7:0>,B<2:0> | - 1 (~R<B>)->R<B>
46 | CLR R<7:0> Z 1 (R)=0
47 | SETR R<7:0> - 1 FF4->(R)
48 | NEG R<7:0> ¢, DC, 1 ~(R)+1-> (R)
Z,0V,N
49 | COM R<7:0>,F ZN 1 (~R)->(H #7)
50 | DAR R<7:0>,F C 1 XF(R)-32k 1l Vi #->(H br)
51 | DAA - C 1 X (A) ki i 52> (A)
C, DC, .
52 | DEC R<7:0>,F 2 OVN 1 (R-1)->(H#%)
C, DC, .
53 |INC R<7:0>,F Z OVN 1 (R+1)->(H FF)
54 | IOR R<7:0>,F ZN 1 (A).OR.(R)->(H %)
55 | IORI 1<7:0> ZN 1 I.OR.(A)->(A)
56 | RLB R<7:0>,FB<2:0> | C,Z,N 1 C<<R<7:0> (R C A
FEAEIAFEAL)
Lt
57 | RLBNC | R<7:0>FB<2:0> | Z,N 1 R<7> << R<7:0> (R A#f
C M IR FEAL)
58 | RRB R<7:0>,FB<2:0> | C,ZN 1 C>> R<7:0> (R# C
VERIFEZN 2 Z0)
1
59 | RRBNC | R<7:0>,FB<2:0> | Z,N 1 R<7:0>>> R<0> (R A+
C A fEARFEAD)
60 | SUB R<7:0>,F C, DC, 1 (R)-(A)->(H#%)
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=21
5= w4 . PLEAM BAE
i RAS AL -
Z,0V,N
C,DC, B
61 | SUBC R<7:0>F 1 R)-(A)- (~C)->(H ¥z
7 OVN (R)-(A)- (~C)->(H #x)
C,DC,
62 | SUBCI 1<7:0> 1 I-(A)- (~C)->(A)
Z,0V,N
C,DC,
63 | SUBI 1<7:0> 1 I-(A)->(A)
Z,0V,N
C,DC, -
64 | SSUB R<7:0>F 1 A)-(R)->(H ¥r
7 OVN (A)-(R)->(H #7)
C,DC, B
65 | SSUBC R<7:0>F 1 A)-(R)- (~C)->(H ¥5
7 OVN (A)-(R)- (~C)->(H #x)
C,DC,
66 | SSUBCI 1<7:0> 1 (A)-I- (~C)->(A)
Z,0V,N
C,DC,
67 | SSUBI 1<7:0> 1 (A)-1->(A)
Z,0V,N
R<3:0>-> R)<T7:4>,
68 | SWAP R<7:0>,F - 1 (m’f)
R<7:4>->(H#5)<3:0>
69 | TBR - - 2 Pmem(FRA)->ROMD
Pmem(FRA)-> ROMD,
70 | TBR#1 - - 2
FRA+1->FRA
Pmem(FRA)-> ROMD,
71 |TBR 1 - - 2
= FRA-1->FRA
FRA+1->FRA,
72 | TBR1# - - 2
Pmem(FRA)-> ROMD
73 | TBW - - 2 A A SRR ZA RS
74 | TBW#1 - - 2 A AR Z RS
75 | TBW_1 - - 2 A A SRR ZA RS
76 | TBW1# - - 2 A AR Z RS
77 | XOR R<7:0>, F Z N 1 (A).XOR.(R)->(H ¥F)
78 | XORI 1<7:0> ZN 1 I.XOR.(A)->(A)

bk 1-3 HARNEMIZHIG LR

e TR

i—3rRI%,  F—AREN, A—2EM A, R—HMEHR R, B8 RN B fi.

C—IMERL, DC— PR AERL, Z—FhrEAL, OV—HithbREAr, N—HbrEfr.

TOS—TiZk %

WRF=0, WHIRFHARNTENR A WMRF =1, WHIRFHARNTERE R,

79 %4454 % A — 4 NOP 54 A48 ERFHR.

a4, PC ALK PCRU % 778s, MSLBRS A TME. X HR7P153 8 /v, PC MIfi#Z 11 6, WH
PCRU 77 {728 .

o gk~ w N PR
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Eastsof e L B LA HR7P153 %42 -

%2 KRDIREFFRER

ThEE L bit7
CIE =S & 0000
FF80y IAD IAD<7:0>
AT 0000
G =] 0000
FF81y IAAL ) IAA<7:0>
AT 8 11 0000
G =] 0000
FF824 IAAH L IAA<15:8>
FATAR T 8 0000
FF834 — — — —
BRERETH X00x
FF84y PSW — UF OF N ov z DC C
e XXXX
XXXX
FF85y AREG A AR AREG<7:0>
XXXX
0000
FF864 IAPC IAP 2l 75 77 4% IAPEN — — — — — IAPGO —
0000
e e
XXXX
FF87x FRAL R M hE 7 A A FRA<7:0>
. XXXX
1i% 8 fir
BIFAiEHEE
XXXX
FF88y FRAH R Hh Ak 7 AT AR FRA<15:8>
o XXXX
= 8 fir
B AiEHEE
XXXX
FF89y ROMDL KB AT A% ROMD<7:0>
XXXX
ik 8 fir
FF8AH ROMDH BIFFiEHEE ROMD<15:8> XXXX
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Ea StSOf e L B LA HR7P153 %42 -

ThEE L
FHE F A XXXX
8 i
TR 8 0000
FF8By PCRL } PCR<7:0>
iz 0000
TP 3 0000
FF8ChH PCRH k — — — — — PCR<10:8>
iz 0000
FF8Dy - — — —
PA it SR XXXX
FFSEx PA PA7 PA6 PA5 PA4 PA3 PA2 PA1 PAO
AR e XXXX
PA i 4 N\ 1111
FF8Fy PAT ) . PAT7 PAT6 PAT5 PAT4 PAT3 PAT?2 PAT1 PATO
H P il B A7 A% 1111
PB i F HLPR 00xx
FF90y PB — — PB5 PB4 PB3 PB2 PB1 PBO
AR e XXXX
PB i 461 N\ 4 0011
FF91y PBT ) . — — PBT5 PBT4 PBT3 PBT2 PBT1 PBTO
H P il B A7 A% 1111
FF92y — — — —
FF934 — — — —
PA 31153 R4 1111
FF94y N_PAD N_PAD7 N_PAD6 N_PAD5 N_PAD4 — N_PAD2 N_PAD1 N_PADO
etk veasy 1111
PB i 155 T i 0011
FF95y N_PBD — — PLCS N_PBD4 N_PBD3 N_PBD2 N_PBD1 N_PBDO
il veasy 1111
PA 55 I Hi 4] 1111
FF964 N_PAU N_PAU7 N_PAU6 N_PAU5 N_PAU4 N_PAU3 N_PAU2 N_PAU1 N_PAUO
Eea 0111
PB 55 I il 0011
FF97y N_PBU — — N_PBU5 N_PBU4 N_PBU3 N_PBU2 N_PBU1 N_PBUO
Eea 1111
V1.6 93/108

WAL © L R R B T A IR A F) http://www.essemi.com



Eastsof

LSRR FRRAR
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HR7P153 %4 F it

ThEE L

FF98y — — —
FF99y — — —
FF9A — — —

A 8 FR T %k B 0000
FF9By PINTS PINT3S<1:0> PINT2S<1:0> PINT1S<1:0> PINTOS<1:0>

AT 0000

1O 3 I Hos ik 0000
FF9CH ANS . PWM20ONS | PWM1ONS ANPA7 ANPB1 ANPBO ANPA2 ANPA1 ANPAO

FAALA 0000

W A & AE 0000
FF9Dy INTFO T8P2PIF T8P1PIF ADIF LVDIF — T8P2TIF T8P1TIF KIF

%0 0000

T A B8 A AF 0000
FF9EH INTEO T8P2PIE T8P1PIE ADIE LVDIE — T8P2TIE T8P1TIE KIE

%0 0000

T ) 2 A 0000
FFOFy INTCO KMSK7 KMSK6 KMSK5 KMSK4 KMSK3 KMSK2 KMSK1 KMSKO

%0 0000

W 4 R AE 0000
FFAOH INTG GIE — — — — — SOFTIF —

e 0000

LVD # il 7 47 0001
FFALy LvVDC LVDLS — — LVDEN — — LVDV<1:0>

e 0000

T bR R A AR 0000
FFA24 INTF1 — — — — PIF3 PIF2 PIF1 PIFO

1 0000

T A 8 A A7 0000
FFA3y INTEL — — — — PIE3 PIE2 PIE1 PIEO

1 0000

T ] 2 A 0000
FFA4y INTC1 — — — — PEG3 PEG2 PEG1 PEGO

%1 0000

N & 16MHz I} 1010
FFAS5H OSCCAL N . OSCCAL<7:0>

PIORHE BT AE 2% 1001
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HR7P153 %4 F it

ThEE L
AN 32KHz I 1000
FFAGH WDTCAL o WDTCAL<7:0>
PR HE T AT A% 0100
R YRR A 1 0101
FFA7H PWRC LPM VRST<1:0> N_RSTI N_TO N_PD N_POR N_BOR
e 110x
R e 0110
FFA8y oscc CLKSS FOSCS<2:0> — WDTOSCF | HSOSCF LPOSCF
5 010x
N P SiE B 32 o 1111
FFA9y WKDC WKDC <7:0>
e 1111
B 4% ) 5 AR 1111
FFAAH OSscP . OSCP<7:0>
bk A 1111
WDT #4317 0001
FFAB4 WDTC WDTCKS — — WDTPRE WDTPRS<3:0>
5 0111
) FE ¥ il B A7 0100
FFACH PWEN — SW_WDT SW_HS SW_LP — — RCEN —
5 0011
FFADy — — — —
FFAEH — — — —
FFAFy — — — —
WDT %)% 4 i
FFBOy WDTP WDTP<7:0>
VCHC 27 A7 7% 1111
FFB1y — — — —
o 0000
FFB2y T8P1 T8P1 %% T8P1<7:0>
0000
T8P1 =il & 17 0000
FFB3y T8P1C T8P1M T8P1POS<3:0> T8P1E T8P1PRS<1:0>
5 0000
FFB4y T8P1P T8P1 FIHEH1F T8P1P<7:0> 1111
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HR7P153 %4 F it

ThEE L
5 1111
T8P1 K E 747 0000
FFB5y T8P1R T8P1R<7:0>
N 0000
T8P1 UL 0000
FFB6y T8P1PMC — — — — — — T8P1RS T8P1PMS
il veasy 0000
T8P1 %t &l 0000
FFB7y T8P10C T8P1TRN T8P1REX T8P1RE<1:0> T8P1NEN<1:0> T8P1PEN<1:0>
AT 0000
o 0000
FFB8y T8P2 T8P2 1% % T8P2<7:0>
0000
T8P2 =il & 47 0000
FFB9y T8P2C T8P2M T8P2P0OS<3:0> T8P2E T8P2PRS<1:0>
5 0000
T8P2 %17 1111
FFBAH T8P2P T8P2PL<7:0>
5 1111
T8P2 ¥4/ E %17 0000
FFBBy T8P2R T8P2RL<7:0>
5 0000
T8P2 ALK 0000
FFBCH T8P2PMC — — — — — — T8P2RS T8P2PMS
il veasy 0000
T8P2 % &l 0000
FFBDy T8P20C T8P2TRN T8P2REX T8P2RE<1:0> T8P2NEN<1:0> T8P2PEN<1:0>
AT 0000
T8P1 PWM 7t 0000
FFBEH T8P1PDT N T8P1PDT<7:0>
X | A A7 A% 0000
T8P2 PWM 7 0000
FFBFH T8P2PDT N T8P2PDT<7:0>
X | w7 A% 0000
T8P1 J5sr#iitt 0000
FFCOy T8P1PEX — — — — T8P1POSEX<3:0>
e 0000
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ThEE L

T8P2 JGsr4iitt 0000
FFC1y T8P2PEX ) — — — — T8P2POSEX<3:0>

YRR 0000
FFC24 — — — —
FFC34 — — — —
FFC4y — — — —
FFC54 — — — —

ADC il % 17 0000
FFC64 ADCCL ADVREFS<2:0> ADCHS<2:0> ADTRG ADEN

5 0000

ADC il % 47 0000
FFC74 ADCCH ADFM ADCS<2:0> ADST<3:0>

5 1000

ADC #ffugh B XXXX
FFC84 ADCRL ADCRL<7:0>

FAEH<T:0> XXXX

ADC #: i 45 XXXX
FFC94 ADCRH ADCRH<7:0>

A7 #e<15:8> XXXX

ADC Hzhfih & 0000
FFCAH ADCTR — TRIGS TRIGPEG TRIGEN — — — AD2VCALS

AT 0000
FFCBy — — — —
FFCCx — — — —
FFCDy — — — —
FFCEH — — — —

e R & 0000
FFCFy CALPROT — — — — — — — CALPROTO

fris 0001
FFDOy
~FFFFy
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3 iR A=
Eastsoft. terumsmsramas HR7P153 SR

frs%3  HS4HE
3.1 SHIFHER
& 5RPRRE

S8 ine) 1 PRRRAEL BApL
FHLYR FEL VDD - -0.3~75 \%
LPNGERES Vin - -0.3~VDD +0.3 \Y
R Vour - -0.3~VDD +0.3 \Y
TR Tste - -565 ~ 125 C
PRAEIR Torr VDD: 2.1 ~5.5V -40 ~ 85 C

O

& U IRERES AR

THE&MG
2.1 - 55 V F <2MHz; -40°C~85°C
R R VDD ot —
3.0 - 55 V Fosc<20MHz; -40°C~85C

25°C, VDD =5V, HNEBE &
B, AR 11O %N

B RASIR oo ] 200 © | ¥ | fgsE, MRSTN =0, OSCL
=0, 0SC2=0.
25C, VDD =5V, BOR Fi
- 2 - HA ot
IDLEO fRIRHER | WDT f2.
. N PD1
AR 2 A 25°C, VDD =5V, BOR flI
- - v

WDT, LVD {#E.

IDLE1 ARk
PRAR AR 25°C, VDD =5V,

—FE:H‘ EE/Jﬁ (% |pD2 - 400 - }JA
. " BOR 1 WDT, LVD f#fig.
LK W) ©
IDLE1 fARHRA
. W‘Eﬁﬁ 25°C, VDD =5V,
—FAIL\H‘ EEYJIL ({EE IPD3 - 25 - }JA BOR ﬂE[] WDT ’fﬁﬁb
LK W) ¢
o 25°C, VDD =5V, [EWisfr
1EH 121 " N
%E EE;}TJ%;EQ_‘% | ) A K5, N 16MHz RC B4,
AN y S Py - - T} =1
N%ﬁQ)” ot O 3 1 [ 5 1T, T
#, ADC %M.
25°C, VDD =5V, [EWisfT
IEH B TR R, AW 2MHz RC iS4
OH B (FHE | lop - 610 - uA | (N 16MHz RC BF4f(r) 8
ISR W) S0, 11O i % H [ 72 H
¥, Tof#E, ADC KM,
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Eastsof

LSRR FRRAR

& Shanghai Eastsoft Microelectronics Co. Ltd. HR7P153 #14E F 1
SH /s BME BEE BRKE B TAE%4
25°C, VDD =5V, I[EHizfT
IEH B TR BiR, P9 32KHz RC B4,
SR HEM (RE | lops - 20 - uA | BOR # LVD f#ifig, 1/O i
ISR W) [ 52 HLOF, e EK, ADC
Ko
VDD & i)
. i | - - 55 mA | 25°C, VDD =5V
B KA HLL MAXVDD
VSS &
. i I - - 120 mA | 25°C, VDD =5V
s KA L MAXVSS
AEKHIR /O % 25°C, VDD=5V
s . |o|_2 - 8 - mA
1VE HLIR Vo= 0.6V
AERKHIR /O % 25°C, VDD=5V
NN lonz - 8 - mA
(WEvAEN Vou = 4.4V
KHR /O i1 25°C, VDD=5V
s . loL2 - 30 - mA
T HLIR Vo= 0.6V
KHR /O i1 25°C, VDD=5V
N lon2 - 16 - mA
EOACEN Vou = 4.4V

VE 1 EFIRT, BOR S0 E AL K R Z 76 +/-0.2V JEH N

7E 2: f£ IDLE B0, 2 &7 BOR B, W IFEEMIA K, fEH IR, VDD=5V %/ FH{E 3uA .

& NN R
S IAEEEYERE: -40C ~85C

PA. PB 3 1% N\ 5 HL

7%

BME ARME BRAXE B

- 0.8VDD - VDD Vv
CA a2 R NRFHED
MRSTN 4 i Cidg | Vi
= N7 R AN _

A\ iR P IR B A 0.8VDD VDD |V | 5 v<vDD<55vV

NERMHD

PA. PB i [ N HL P VSS - 0.18VDD | V
MRSTN £ & i D% | Vi
VSS - 0.20VvDD | V

M
2.1V<VDD<5.5V
PA. PB i I A FEI - - +1 pA VSS<Vpin<VDD
I Cog 1 4b T vy BEAR )

MRSTN = & 057 %5 7 s )
e - - 5 MA VSS<Vpin<VDD
ZE/)
PA. PB i %1\ 25°C,VDD=5.0V
NI lwpu1 - 50 - HA .
55 EhrH Vpin = VSS
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» Shanghai Eastsoft Microelectronics Co. Ltd.

S I/EEEYEHE: -40C ~85C

755

HR7P153 #¥5 T/t

WAKMF

BME ARME BRAXE B

PA. PB i %A\ 25°C,VDD=5.0V
- lwpp1 - 50 - HA .

55 T HL R Vpin = VDD
MRSTN == & {57 3 [ % 25°C,vDD=5.0V
NN lwpu2 - 50 - HA o

A5§ EhrHR Vpin = VSS

& Ui R
S I/EEEYEHE: -40C ~85C

s w/ME HAME BRE  BA PR %A
/0 3 11 Vou | vDD-0.7 ] ] v 2.1V<VDD<5.5V
i Hh e P lon = 2mMA
110 3 11 VoL ] 0.6 v 2.1V<\VDD<5.5V
i R P lo.=3 mA
O
& AREGRERERE
S8 s mAME  HMBME BRKfE BAL WA
- - 2M Hz | 2.1V<VDD<5.5V
RGP IR Fosc - - 8M Hz | 2.7V<VDD<5.5V
- - 20M Hz | 3.0V<VDD<J5.5V
500 - - ns | 2.1V<\VDD<5.5V
ZR G 3 Tosc1 125 - - ns | 2.7V<VDD<J5.5V
50 - - ns | 3.0V<VDD<5.5V
?ﬁi;jlg BT Tosr) Tosr - - 15 ns -
. X 2.4 8 13.6 VDD =5V,
WDT it H B[] Twor (9.6KH2) (32K (54K | ms 40°C ~ 85C
Hz) Hz)
]

& N 16MHz RC I eh AR i 2

U TAE%AE
5V, 25C 25°C, 15.68 16 16.32 MHz

’ » VDD = 5V ' '
B AR R HE & - -

-40°C ~85C,
16MHz 15.52 16 16.48 MHz
VDD = 2.1V ~ 5.5V
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X el b, IN=
Eastsoft. terumsmsramas HR7P153 SR

& ADC kst #

=Y 25°C, VDD=5V, &% & VDD,
R0 DNL o %jj . - +1 - LSB
M fapcclk=1MHz, KFERFTE]N 8 4
ApAY ADCCLK
PU INL - +2 - LSB
e
25°C, VDD=5V, 1EZ# NN
JifliRZ | Voffset | VREF 2.1V, fapccik=1MHz, ¥ - +2 - LSB
FEES 1] A 8 /) ADCCLK
Vrefl | 25°C,VDD=5V, 4Mii%% VREFP 2 - VDD \Y;
Vref2 | 25°C, VDD=5V, W3 VDD &% - VDD - Vv
SHHE : —
-~ Vvref3 | 25°C, VDD=5V, W#E 4.0V &% | 3.92 4.0 4.08 \Y
bR
Vref4 | 25°C, VDD=5V, W#E 3.0V &% | 2.94 3.0 3.06 \Y
Vref5 | 25°C, VDD=5V, W#[2.1V &% | 2.05 2.1 2.15 Vv
W VDD %5}
N 2.5 - - \Y;
ADC T Y VREFP &%
TERT & F | Vpow NS % 2.1V 3 - - Y,
A4 HA A WN# 3% 3.0V 35 - - Vv
W &% 4.0V 4.5 - - Vv
DL
1%?1%7 VIN - 0 - Vrefl-5| V
A ONJE
BMNHEZ | CIN - - 40 - Pf
[EEDLTPN
HEFFRIN | RIN - - 10 . KQ
ZENUE
VE: ADC 7E & Fh TAE S F RIS IR Vorrser, VEWLJETII “Hll/MS 5 ADC offset 4547 ” 1k .
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3 iR A=
Eastsoft. terumsmsramas HR7P153 SR

& HFHl/ME S ADC offset JiE R

1) ESFHENAE VREF 2.1V, fiSEH LA VSS, KFEH AN 8Tad B, A HLJH
L% VDD AN[E ADC B g, R4 RIS A\ Vain B K /ME 5 1) ADC offset 4it
L ER N

WA

L LR Vain SEHE ADC B4 HLYR L VDD
-2LSB 2MHz
-2LSB 1MHz
5.0V
-2LSB 500KHz
IEZHE R NN
ADC -2LSB % AP 250KHz
4.6mV VREF 2.1V, fi&%H
offset -3LSB . 2MHz
JE N VSS
-3LSB 1MHz
3.0V
-3LSB 500KHz
-3LSB 250KHz

2) ADC B4 #5i% K IMHz. SRR E 9 8Tad if, AN[F ADC 2% HE, AS[FE VDD, N T
AR RIS AR Vain /M 5 1) ADC offset St BB 41 F

[LEPE UNGENES ADC i
, ZH R H YR HE VDD
Vain A AR
-1LSB IEZ% 4N VREFP 2.1V, 5.0V
-1LSB 15% 4 VSS 3.0V
OLSB 1EZ% 4B VREFP 2.1V, 5.0V
-1LSB 15 Nhh VREFN 3.0V
-1LSB iE&%°4 VDD, 5.0V
ADC - MZ3 K VSS )
2LSB 4.6mV e =] 1MHz 3.0V
offset 2LSB TE5% }P4 8 VREF 2.1V, 5.0v
-3LSB SN VSS 3.0V
IEZ% NN VREF 3.0V,
-1LSB 5.0V
15% /) VSS
1IEZ % NN VREF 4.0V,
-1LSB 5.0V
11 5% N VSS
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Eastsof

LSRR FRRAR

o Shanghai Eastsoft Microelectronics Co, Ltd. HR7P153 %4 it
€ ADC ] (a0 R
AID B4R TS

Pk S 16M 8M aM 1M

Fosc R HELE A RHEFEAE ™ R HEFE A 2 Tapccik = 1us
Fosc/2 R HEFE A 2 HEFE A 2 Tapceik = 0.5us Tapcclk = 2US
Fosc/4 AHEFEME™® | Tanccwx = 0.5us Tapccik = 1us Tapccik = 4us
Fosc/8 Tapccik =0.5uUs | Tapccik = 1us Tapccik = 2US Tapccik = 8us
Fosc/16 Tapceik = 1us Tabcerk = 2Us TapccLk = 4us Tabccrk = 16us
Fosc/32 TapccLk = 2US TapccLk = 4Us Tapccik = 8us Tapccik = 32us
Fosc/64 Tapccik = 4uUs Tapccik = 8us Tapccik = 16us Tapccik = 64uUs

HE*2: Tad (EANH C TR ER, AT

¢ BOR iUk

BORVS[1:0] H®H/ME  #E{E HFXME
01 2.15 2.2 2.55 \Y
10 2.65 2.7 3.15 v -40~85C
11 3.35 3.4 3.85 Y,

& LVD HibuEtEE

LVDV<1:0> B/AME BAUE BAE B
VDD F k&, 00 2.05 2.1 2.4 Vv
LVDLS 01 2.35 2.4 2.7 v
e {EE f -40~85C
FEOR AR & 10 2.95 3.0 3.3 v
Bl 11 3.55 3.6 3.9 v

103/108
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» Shanghai Eastsoft Microelectronics Co. Ltd.

Eastsof

HR7P153 $45 Tt

Mx3.2  SHRHEE

AT ET B ER B R, SUEABIES B2 . A o3 Es b p s 1 2 OB R e
MHRAEVE R, SERE B, O RAIELESR & 1vE Bl Y IR LA,

& Ui A F RO P AR AR ]

SH AR (dd) vs &4t E (Vdd)

260. 00
240. 00
220. 00
200. 00
180. 00
160. 00
140. 00
120. 00

Idd (uA)

& EEIBATBEUT A IR EE R SR A L (Fosc I BN A 5 16MHz RC 1K)

AFEH, iR 25°C)

SRIBATHI (Top) vs 5 IEATHIZE (MHz)

1. 400

1. 200

1..000
~ 0800 —VDD=2. 0V
E —— VDD=2. 5V
& 0,600 VDD=5. 0V

: ~ VDD=5.5V

0. 400

0.200

0.000

0.000 2,000  4.000  6.000 8000  10.000 12,000 14000  16.000  18.000
R IBATHIE (MHz)
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P 2t NS
Eastsoft. SR L] A HR7P153 #3F /i

& SNEHEAMESRARER (FiE 25C)

—®—VILmax (V) [H{ M I AMRSTN]
—8— VIHmin (V) (R0 B MRS TN]
2.50
2. 00
g 1. 50
=
1.00
0.50
0. 00
2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5
vdd (V)

& /O i fE S AR ERE (FiF 25°C)

— VILmax (V) [# W10 J§PBO]

VIHmin (V) (4 U IO 1 9PBO]
3.50
3. 00
2. 50
g 2.00
= 150
1.00
0. 50
0. 00

2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5
Vdd (V)
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Eastsoft. ssstoseremas

HR7P153 ¥ 45 F it
& 1/O vy Iy AR 1
A: VoL Vs |OL@VDD=25V
VDD=2. 5V
‘ ——45C — 25T 100"0‘
2.5
| 1]
1.5
= /
é 1.0 /
=
0.5
//
0.0
0. 000 5. 000 10. 000 15.000  20.000  25.000
10L (mA)
B: VOL vs IOL@VDD=5.0V
VDD=5. OV
— 45C — 25C 100°C|
6.0
5.0
\ \\
= 3.0
S 2.0 J )
1.0
0.0 __é
0. 000 20. 000 40. 000 60. 000 80. 000 100. 000
TOL (mA)
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Eastsoft. fervmsmersras HR7P153 SR

C:VOL vs IOL@VDD=5.5V

VDD=5. 5V
‘ ——45C — 25T 100“c‘
6.0
5.0 \ ‘\
4.0 \ \
= 3.0
S 2.0 A
1.0
0.0
0. 000 20. 000 40. 000 60. 000 80. 000 100. 000
T0L (mA)
D: VOH vs IOH@VDD=2.5V
VDD=2. 5V
—-45C —25C 100°C
3
2.5
9 e
|
1.5

VOH (V)

\ [

0
0 2 4 6 8 10 12
TOH (mA)
E: VOH vs IOH@VDD=5V
VDD=5. OV
\ ——-45C —/25C 100“@\
6
4
= 9 \
S N ‘\
0
0.000  10.000  20.000  30.000  40.000 50.000 60.000  70.000
TOH (mA)
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HR7P153 #¥5 T/t
F: VOH vs IOH@VDD=5.5V
VDD=5. 5V
— 45C — 25C 100°C
6
5 T
\\
4
= 3 \\
=
S \
! |
0
0.000 10.000 20.000 30.000 40.000 50.000 60.000 70.000 80.000
TOH (mA)
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P153 3¢ #MjtEA

LR E: P153(2k words)
K Mark: P153S (F=3L3PEP SA133)

g
VDD |I O El vss
PAAKINAPINTZOSC2/CLKO E Zl PADIAIND/KINO/PINTO/AISPSDA
PASKINSPINTAOSCIACLKI E El PAZIAINZ/KIN2/PINTOPVYMZ
PAIKINSPINTIMRSTNVPP [ 4 | | 5 | PAUAINVKINYPINTIPWIMIASPSCK
SOPS8 T ¥ 1
RS P153(2k words)
K Mark: P153N (JiEEP NAS3)
N
VDD E O El Vvss
PAYKINUPINT2OSCZICLKO [ 2 | | 7 | ProinominomINTONSPSDA
PASKINSPINTIOSCICLKI | 3| | 6 | PrommemneminTaPne
PAIKINGPINTUMRSTNAPP [ 4| [ 5 | PAUAINKINUPINTUPWMINSPSCK
DFNS8 Tii#iL [
HE LSS _ ~ } _ _
WMEF | MARE  WU2E AD
PAO TTL CMOS D iHH /O
AINO — — A ADC FEiftlifiE 0 Heag
PAO/AINO/PINTU/ISPSDA EI%EHEEE%J:FF
PINTO TTL — D SN TR O i
ISPSDA TTL CMOS D AT R R i AR
PA1 TTL CMOS D HH MO
PA1/AIN1/PINT1/PWM11/ AINT — — A ADC B T ] pARERESS BSF
] 1 5
PINT1 TTL — D Y3 L e T A 1 e
ISPSCK $ir
PWM11 — CMOS D T8P1 PWM %ijt
ISPSCK TTL — D H AT G T I PR
PA2 TTL CMOS D Nz Rlle)
AIN2 — — A ADC HEpiLit 2 o
PA2/AINZ/PINTO/PWM10/ — Al A eSS
PINTO TTL — D SRl R R AL O
PWM21 i
PWM10 — CMOS D T8P1 PWM H #MrH
PWM21 — CMOS D T8P2 PWM iyt
PA3 TTL CMOS D JEA
PINT1 TTL — D STl B BT A 1
PA3/PINT1/MRSTN/\VPP 0 d RN 18 it o
MRSTN TTL — D ESEDE PN
VPP Power — - OTP 4w f& i i A
PA4 TTL CMOS D A /O
PA4/KIN4/PINT2/0SC2/ KIN4 TTL —_ D PR R A 4 A AR fEGES LS
CLKO PINT2 TTL — D SRR D P TR 2 fir
osc2 — CMOS A i e/ 1 e 2 i




WG EWER WE BEX AD BT
CLKO - CMOS D | FoscH6 %0 i
PA5 TTL CMOS D jif 10
KINS TTL - D SN AR §
PASIKINS/PINT3/0SCH/ OINT3 L ~ D S TN L 3 i e LT
o o1 | TL | - | A | sz, !
CLKI TTL - AD RFERA
VDD VDD | Power - - 7 -
VSS VSS | Power — - i, OVBES -
ERELHE

SR B Ak PISIDASA (SOPS) A2 PISIPANA OFNS) , Al P kB4 & LRt A 5 A ee

IEIT

A AR PLSIPASA(SOPS) A PISIPANA (OFNS) , A P Tkt A RH Efe % AT AT &
(it: AP ERBIME L AfAESH Pl AKX LA 3 R ),




BH ]

SOPS:
E 5 =3
o =2
| Lt | =3
1 I I
] 0 MAX
CEND FLASH)
0-0.076
0.406 —
oRas)
=5
I t0.1
0.535 % P
LY. mm
DFNS3:

I
1
|
1

1 2

TOP VIEW

Al

SIDE VIEW

]

|

e

-

— -4 =
h
I
HYEOHON0)
b
L Nd
EXPOSED THERMAL = —
PAD 7DNE BOTTOM VIEW
MILLIMETER
SYMBOL
MIN NOM MAX
A 0.45 | 0.50 | 0.55
Al 0 0.0z | 0.05
b 0.18 | 025 | 0.30
bl 0. 16REF
¢ 0.10 | 0.15 | 0.20
D 1.90 | 200 | 2.10
D2 1.40 | 1.50 | 1.60
e 0. 50BSC
Nd 1. 50BSC
E 2.90 | 3.00 | 3.10
E2 1.50 | 1.60 | 1.70
T 0.30 | 040 | 0.50
h 0.20 | 0.25 | 0.30
®iER 7
(mil) 6?-‘5
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