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ES7P7021F4SD 13+1INPUT 12-bit x6 SOP16
ES7P7021F4SC 11+1INPUT 12-bit x6 SOP14
ES7P7021F4MB 2KWords 128B 7+1INPUT 8-bitx2 8-bit x2 | 12-bit x6 MSOP10
ES7P7021F4SA 5+1INPUT 12-bit x3 SOP8
ES7P7021F4ND 13+1INPUT 12-bit x6 QFN16
Example: ES7P 7021 F 4 SD/TB
‘ Packing
TB — Tube
TR — Tape Reel
TRY— Tray
Package
SD — SOP16
SC — SOP14
MB — MSOP10
SA — SOP8
ND — QFN16
Code Size
4 — 2KW
Code MEM Type
F — FLASH
Part No.
Device Family
ES7P — 8-Bit MCU based on ES7P-V2 CPU Core

Huhk: R E RETARICX A SR 1515 5 RURE 12 5 4% 3 1%
E-mail: support@essemi.com

Fif: +86-21-60910333

fEH.: +86-21-60914991
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1.3 EHIEHE

1.3.1

SOP16 3 /&

PA3/KIN3/PINT1/MRSTN

PB3/PINT3/PWM11/PWM20

PB2/PINT2/PWM10/PWM21

VSS

PAS5/KINS/PINT3/CLKI

PA4/KIN4/PINT2/CLKO

PB4/PINTO

PA7/AIN5/KIN7/PINT3

[ e[l [T ][]

1O A 16 | VDD
15
© 1
-
o
O
7]

N

=] L] B ] [l = e 3]

PB5/PINT1

PAO/AINO/KINO/PINTO/ISPSDA

PA1/AIN1/KIN1/PINT1/PWM10/ISPSCK

PA2/AIN2/KIN2/PINTO/PWM11/PWM20

PBO/AIN3/PINTO/VREFN/PWM10/PWM21

PB1/AIN4/PINT1/VREFP/PWM11/PWM20

PAB/KING/PINT2/PWM10/PWM21

1.3.2

V1.1

Kl 1-2 SOP16 kT A

QFN16 33 /&

13| PA1/AIN1/KIN1/PINT1/PWM10/ISPSCK

c
Z
o &
o @
> o
@ EHEIEIE
vss {12 | PAZ/AIN2/KIN2/PINTO/PWM11/PWM20
PAS/KINS/PINT3/CLKI i L PBO/AIN3/PINTO/VREFN/PWM10/PWM21
| QFN-16 |
PA4/KIN4/PINT2/CLKO 3 : PB1/AINA/PINT1/VREFP/PWM11/PWM20
PAS/KIN3/PINT1/MRSTN PAG/KING/PINT2/PWM10/PWM21
\___ wioiriel J
E 8 3B
T £ =&
S & & &
B T2 &
= s 3
FE =
g8 s
z z <
gz "
(%] N
g g
Kl 1-3 QFN16 32T Kl
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VDD O S 4| vss
PAS5/KIN5/PINT3/CLKI PAO/AINO/KINO/PINTO/ISPSDA
PA4/KIN4/PINT2/CLKO 3 PA1/AIN1/KIN/PINT1/PWM10/ISPSCK
o
PA3/KIN3/PINT1/MRSTN 8 PA2/AIN2/KIN2/PINTO/PWM11/PWM20

o

PB3/PINT3/PWM11/PWM20 PBO/AIN3/PINTO/VREFN/PWM10/PWM21

PB2/PINT2/PWM10/PWM21 PB1/AIN4/PINT1/VREFP/PWM11/PWM20

PAG/KING/PINT2/PWM10/PWM21

=[] [ ]
=] =] e ] 5] =] ]

PA7/AINS/KIN7/PINT3

Kl 1-4 SOP14 2T Kl

1.3.4 MSOP10 #HER

vob | 1 [ () A 10 | vss
PA4/KIN4/PINT2/CLKO | 2 o 9 | PAO/AINO/KINO/PINTO/ISPSDA
-
PA3/KIN3/PINT1/MRSTN | 3 % 8 | PA1/AIN1/KINT/PINT1/PWM10/ISPSCK
PA7/AINS/KIN7/PINT3 | 4 g 7 | PA2/AIN2/KIN2/PINTO/PWM11/PWM20
PB1/AIN4/PINT1/VREFP/PWM11/PWM20 | 5 6 | PBO/AIN3/PINTO/VREFN/PWM10/PWM21

Kl 1-5 MSOP10 4Tk K

1.3.5 SOPS8 #}3 K&

VDD |I O A [ 8 ] vss
PA4/KIN4/PINT2/CLKO [ 2 | % [ 7] PAo/AINO/KINO/PINTONISPSDA
PAS5/KIN5/PINT3/CLKI E 8 E PA2/AIN2/KIN2/PINTO/PWM11/PWM20
PAIIKINI/PINTIMRSTN [ 4 | [ 5] PAVAINUKINPINTI/PWM10ISPSCK

Kl 1-6 SOP8 &:f 2 Tii#il &
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1.4 ERHHH

1.4.1 FHBENER

ES7P7021
SOP16 QFN16 SOP14 SOP8 MSOP10

PAO/AINO/KINO/PINTO/ISPSDA 14 14 13 7 9
PA1/AIN1/KIN1/PINT1/PWM10/ISPSCK 13 13 12 5 8
PA2/AIN2/KIN2/PINTO/PWM11/PWM20 12 12 11 6 7
PA3/KIN3/PINT1/MRSTN/ 4 4 4 4 3
PA4/KIN4/PINT2/CLKO 3 3 3 2 2
PAS/KINS/PINT3/CLKI 2 2 2 3 —
PAG/KING/PINT2/PWM10/PWM21 9 9 8 — —
PA7/AINS/KIN7/PINT3 8 8 7 — 4
PBO/AIN3/PINTO/VREFN/PWM10/PWM21 1 11 10 — 6
PB1/AIN4/PINT1/VREFP/PWM11/PWM20 10 10 9 — 5
PB2/PINT2/PWM10/PWM21 7 7 6 — —
PB3/PINT3/PWM11/PWM20 6 6 5 — —
PB4/PINTO 5 5 — — —
PB5/PINT1 15 15 — — —
VDD 16 16 1 1

VSS 1 1 14 8 10

® 11 EHEETEE

V1.1 16/111
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1.4.2 EBEH#R
=14 EWEH AD 3wOUH B

PAO D 10
PAO/AINO/KINO/PINTO/ISPS AINO A AD? %Mﬁ@ f A RESS by
oA KINO D AP B RN O -

PINTO D AhS I TN O

ISPSDA D R AT YR AR B S\

PA1 D 10

AIN1 A ADC 4L iiE 1
PA1/AIN1/KIN1/PINT1/PWM | KIN1 D G e RN 1 AR AR B
10/ISPSCK PINT1 D Ahim E R 1 BES N

PWM10 D T8P1 PWM #ith

ISPSCK D HRATMFER N

PA2 D A 10

AIN2 A ADC L jiE 2
PA2/AIN2/KIN2/PINTO/PWM | KIN2 D AP R R\ 2 AT RESS E A
11/PWM20 PINTO D A5 o 1 TN O EE N

PWM11 D T8P1 PWM H i

PWM20 D T8P2 PWM #ith

PA3 D A
PA3/KIN3/PINT1/MRSTN KIns P %?ﬁﬁ%nﬁﬁ%)\ > AT RESS B

PINT1 D Ahim H R 1

MRSTN D FHEAHIN

PA4 D A 10

KIN4 D G RN 4 A RESS Ly
PA4/KIN4/PINT2/CLKO ,

PINT2 D AR v 1R TN 2 B T

CLKO D ARG 128 3 Hk H

PA5 D 10

KIN5 D SR FE R AN 5 AR E RS [
PA5/KIN5/PINT3/CLKI BINT3 b T8P2 PWM #ith W T

CLKI AD LI NEEETTN

PA6 D A 10
PA6/KING/PINT2/PWM10/P KING b IR IRNT )\ 6 A RESS by
WM21 PINT2 D A 1 TN 2 R T

PWM10 D T8P1 PWM fith

PWM21 D T8P2 PWM H ki

PA7 D 10

AIN5 A ADC HHLLi#IE 5 AT RESS B
PA7/AIN5/KIN7/PINT3 . .

KIN7 D AR R N 7 SN A

PINT3 D Ahim A N 3
PBO/AIN3/PINTO/VREFN/P | PBO D A 10 A RESS Ly
WM10/PWM21 AIN3 A ADC il il 3 IS SN
V1.1 17/111
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=g B CHEHR AD MO UH £1E

PINTO D A1 1 R RN O

VREFN A ADC #h% 2% T 71 35

PWM10 D T8P1 PWM %t

PWM21 D T8P2 PWM H #Mi

PB1 D JEH 1/0

AIN4 A ADC HHLiEIE 4
PB1/AIN4/PINT1/VREFP/P | PINT1 D A R T 1 A] A RE S L
WM11/PWM20 VREFP A ADC /M2 i [k 1E vify 55 N hr

PWM11 D T8P1 PWM L b

PWM20 D T8P2 PWM #i

PB2 D JEA /0

PINT2 D AR 1R IR N 2 AT B RS
PB2/PINT2/PWM10/PWM21 i k

PWM10 D T8P1 PWM #i [DEEN

PWM21 D T8P2 PWM H #Mi

PB3 D JEH /0

PINT3 D A1 1R RN 3 AT R RS L
PB3/PINT3/PWM11/PWM20 - i :

PWM11 D T8P1 PWM H #hi 55 i

PWM20 D T8P2 PWM it

PB4 D EH 110 AT ERAE RE S L
PB4/PINTO — y .

PINTO D At H R BTN O 55 i

PB5 D EH 110 AT ERAE RE S R
PB5/PINT1 — y .

PINTA1 D A R T 1 55 4
VDD VDD - M -
VSS VSS - i, OV B% & -

* 12 EHBY

H1: A= Bifll, D= %7 MRSTN ZoR kP4 2L

¥ 2. FrHIEAEEE /0 #28 TTL M2 5 AR CMOS %t 3k3) (Bx PA3 B MRSTN DjRE4M) .

V1.1
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ES7P7021 %4t T/t

B2E AR

2.1 CPUREA

2.2

L N 2 2
& mEHERERS A RISC CPU %
79 K AE TR A
TAESHR e iy 16MHz
B4 N 2 A RS0 A
8 4 PC T f itk
AL AT 000y, BRINH KR A7 T 0044
& IHFFhIBTALEE, L 11 AR

ARG e AR A 3

OO0

ARG R IR B i X 16MHz. 38 F P I P AR s P AR AN AN E S Y IE S phase
(p1), phase2 (p2). WMAESHIIEASR B — WL A

2.3 HLSEMRD

V1.1

A PR ESTP 251 79 6K iTa SR R St

B 1 KAk SR H R T R T & T B LA B R e, e TR A BT HR 1
— /MWL R e . 2 N RGN IAN— LA B, 250 R KGR BN AMHZ, —
VLS BAR I A] A 500ns .

HIERSERIESH (k145245

19/111
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2.4 RRIIREFFE

PSW: BEFR&EFZHFFH

Bit 7 6
Name — UF OF N oV Z DC C
R/W — R R R/W R/W R/W R/W RW
POR X 0 0 X X X X X
Bit 7 N
Bit 6 UF: T2 Bt b br A7

0:%?&&%%&

s FR H RV

Bit 5 OF:ﬁﬁﬁﬁﬁﬁﬁ*u

0: PR Hkk A

1: R AR
Bit 4 N: SR EN

0: IE%Q

1: %
Bit 3 OV: i br&ENT

0: Tttt

1: %
Bit 2 Z: FhELL

0: HARBZHEEHMLERANE

1: HARBEHIEHNSRNE

Bit 1 DC: Pbhr st hibs & 47
0:%@&%%@&%@&%%&
s ARDUNI A BT SR VAL T AL
Bit 0 C A B A A A A
0: Tt BA fEhr
1. A B

VE 1 AXE TR A TN PSW %728 T S #:4E, 35 JDEC. JINC. SWAP. BCC. BSS. BTT. MOVA f1 SETR.
Hetg 45t PSW S8 I S5HE, FIRME AT 45 Rt BROIR SR EAL
7E 2: OF Ml UF 78 Rt &Ar, X EEBEA . BT84 MRST A& HiE %, HAh & AL AR ST

AREG: A #F1F%

Bit 7
Name A<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
Bit 7-0 A<7:0>: A FA745<7:.0>

V1.1 20/111
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PCRL: EfFit##8<7:0>

Bit 7 6
Name PCRL<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 PCRL<7:0>: f2f7it##1k 8 1z

PCRH: EfFit#i58<15:8>

Bit 7
Name — — — — PCRH<3:0>
R/W — — — — R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0

Bit 7-4 TREE

Bit 3-0 PCRH<3:0>: F2J7il%#sm 4 4n

V1.1 21/111
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BIE FRERIR

3.1 BRFIBEEER

ES7P7021 HIFE A7 it 25 N 2K Words Flash . SZfribhk i F 000y ~ 7FFy. 4717 & A472F 0004,
BRI ) 2N HbEA7 T 004y, FH P 23 /746 2~ 64 Words Flash, il il 880, ~ 8CO0y.

A 00004 FADACE FEFPPRET T s
...... (PC)

B 0004u| Tl R CTHBHE ________ji _______

- | |

+ | s o =)

o | HERAZE ) 4% i

ﬁ |

i N
------ 3

. ot ——]

6

Y O7FFy i L i
TR ]

L ) ‘

vaco. | TP HUETEAEX

Bl 3-1 F2 7005 DX btk S A AR s 2 1

3.2 FEFHESE (PC) MBEEHEAR

3.2.1 HEFiEE (PO

ES7P7021 & F A 12 AR vHEs PC<11:0>. A6 i KAl 3+l 2K Words #2717 =5
1] 000y ~ 7FFy. F2/7 1148 PC 11K 8 fiz PC<7:0>1ilid PCRL H¥Zi%E, 1fii PC = 4
RARERES, RAptild PCRH aifrds KA E. EAir, PCRL. PCRH 1 PC #f
ZHAFF . PC I HER R A 25320 PCRH FI{H.

FFh$540 PC 520 .
1 BT A EEE N PC ER, X PCRL N HARZ 748 /B n] BE& M PC<7:0>, R PC<7:0>=PCRL<7:0>;

it 2:
£ 3:
it 4:
£ 5:

£ 6:

ET:

MEEE PC<7:0>f IR 24347 PC<10:8>=PCRH<2:0>, Kk, &% PC i}, Ntk PCRH<3:0>, F&
% PCRL<7:0>,

PAT RCALL #5841, PC<7:0>A#&F 4 R 1 {H; T PC<11:8> = PCRH<3:0>,

AT CALL, GOTO #5441, PC<11:0>A54H 12 Aiar B | GRIEHD.

AT LCALL #5841, 354 AN TR 447 16 FIrBI%L | CERAERD . PC<11:0>81& 20 1% 16 S rBI%g |
B IR 12 B2 Al PCRH<3:0>B& 50CA 1<11:8> 1A .

HAT AIMP 541, %484 W FHE A4 16 A EIE L GRIERD . PC<11:0>B&H% % 16 S rBI% |
(BRI 12 £, AR PCRH 2 ECA 1<11:8> (1114 .

PAT PAGE #5841, PCRH<7:A>[M{EE#ZI8 2 ISR F k. (ESTP7021 38 1 MEEFAZit#s K/ A 2K
Words, X B PCRH<7:4>¥[f g A4 %, 4T PAGE 1545 PCEAZF M)

PAT Hfhds 20, PCEEZIN 1.

V1.1
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ES7P7021 %4t T/t

3.2.2

3.2.3
3.2.3.1

3.2.3.2

BEAFHERR

P AT 8 SREEATHER, HERRALTE S PC AL9EAHSE, T PC AR k. $h4T CALL.
LCALL fi54 s Wi N jm , PC Bk fRY; 23047 RET. RETIA B¢ RETIE #5411,
HERR 2Rt foil— AR RE IR 9] 22 PC

BEAFHER A SCHF 8 Bigerb#fdE, RIBEFHER R ORAF LY 8 UCISARMEL, X TSk 8 Ik
IR, 26 O IR IS AREH A/ 58 1 ORI A it 25 0%« [, I 8 TRIIESE G,
99 I HARERAE, TTREMEA R I,

Flashf7 g2 &R IZFIAPEEIE
787
Flash 17 2% #8212 A0 1AP T PR AN gm AR 1 .

Flash 7% 2211 1AP R #R1E R AT (Page) AL, — TN 32 ANHbHEEE TG, Ttk
Xf B F{FRAH<7:0>, FRAL<7:5>}, #WI{FRAH<7:0>, FRAL<7:5>}=00y, N% 0 I;
{FRAH<7:0>, FRAL<7:5>}=01y, A% 1 W; -+; {FRAH<7:0>, FRAL<7:5>}=1Fy, ~
2 31 U1 .Flash 745 1L H A AP 5 NHAE LA 1 /Nl B e 547, il it FRACFRAH,
FRAL) ik,

T IAPUL 2747 2% 5 N\ OxAS5 KA1 1AP #:1E, RI# i IAPERSS, IAPPRGS DL 2 IAPC
ARGV IAP YRfE BB R E G A B3 L8, TEM T E N g AE L
BERREE S, [H IAPUL 5 NJE OxAS {5k B4, BiIRiREEIERL'S Flash 2.

| Flash {70 253347 |AP $2EREL IAP "5 NEAERS, CPU WIZEME AT, ZME T TRBEIR
BYRELISAT, AN R WG SR BB TR S . 24 IAP $EEREE AP 5N 1E 52 1
i, CPU WK E AT,

Flash72f 5% &R

O AR TG 2 6 S B B, 1 IRE R E VI i) 1 DM bk T 16 f7
Bt A ECE F AP R R A IAPEN (CFG_WORDO0<10>) ffiRERT, @it
iAW A R 2748 FRA (FRAH, FRAL) FirfgmMfe B2 st 1 16 i e
A\ ROMD (ROMDH, ROMDL) Hr,
WHE T Flash &hn#%, g TBR #5437 14

SR ERGIHESREARM AT FRA 274785

LRI PR fEtba R, |

V1.1

MOVI 0x05 ; BEHUREFP A7 0105y
MOVA FRAL

MOVI 0X01

MOVA FRAH

TBR

231111
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MOV ROMDH, 0
MOV ROMDL, 0

3.2.3.3 Flash77fi% 23 FIAP#E R

i IAP 34T Flash 5 1H/NEIERALN I, — U0k 32 AMHULEER T, TUBIT a7 /748
{FRAH<7:0>, FRAL<7:5>}3}. I IAPERSS % 77425 A OXAE K il shi .
FrO0 L E 7 LVDIAPTEN W& N 1, 1E)a3h IAP BEFRET, 5 LVD A 200 Joik o 2l
s 7EEERRIEFES, 2 LVD ARCH 28 A AL E 71 LVDIAPTEN # &8 1 B AE1E 5 3)
b R TR . N T B IR RS T LVD € NIRRT, RAEREERR, 76 IAP #EERT,
N P77 92 fr LVDFLTEN=0, %1 LVD JE3.

IAP BRI - 40 T s, 120 B st & 719 LVDIAPTEN=1.

( Jrm )

FIEWDT
P EAEMLVDIR
THIAPIRZA (IAPCLRE1); fHREIAP i

\ 4
| Y E T HEFRAH, FRAHN |

[ wEIAPUL, xHAP##H |

|

T BIAPERSS HOXAE,
Ja BT
IAP_DO@
Y
BALVDhEE
o IR Y TR

K 3-2 UL

ISZFABI#2E: Flash TER.
MOVI 0XA5 . R4 WDTC 21748

V1.1 24/111
WA B © i RPN T AR A F http://www.essemi.com




Eastsoft. | essemi STPTO2

MOVA WDTUL

BCC WDTC, SWDTEN; > WDT, f# WDT {Fikit%, Dt s
;L IAP $4E

MOVI 0X00 ; ¥EB% Flash %5 6 7T (0C0.~O0DF})

MOVA FRAH

MOVI OXFF

MOVA FRAHN

MOVI 0XCO

MOVA FRAL

MOVI 0X3F

MOVA FRALN

BSS INTEO, IAPIE  ; f#iEE IAP il

BSS IAPC, 1  TEBR AP RS (RZAEPAT T —A> IAP #4E
s ZATERR IAP IR

MOVI 0xA5 s RSN IAP

MOVA IAPUL

MOVI OXAE

MOVA IAPERSS ; FiZh Flash IAP 4 FR#:1E

; CPU BEANEEIRES, EREERR /A CPU Kk Eiz1T

ERS_WAIT

JBS
GOTO

MOVI
MOVA
MOVI
MOVA

BSS

V1.1

IAPS, 1

ERS_WAIT

0x00
IAPUL
O0xA5

WDTUL

WDTC, SWDTEN;

; B IAP

s fRET WDTC Z1ias

WDT W& iH%0 (anficE 5 WDTEN=1)

251111
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EERRHRBRAEFERAE

Eastsoft.

BCC INTEO, IAPIE R

ES7P7021 %4t T/t

7 1: fE[H IAPERSS 771745 5\ OXAE B3/ IAP Flash Ti#2 f5, HT CPU &#k&hir F—%384, BUEHT
Ba, BHMR— %444 NOP fe4siin EBIFTR, N IAP REEHIRS.
VE 2: 7E IAP IR SSFE R, AT A IAPS AR AR A7 B A A AT B TR
- I ERSS_ERR & 1, M: BFRRME, ARAETHENREBLETESHE, HEUWESRE R TUHRE
IAPERSS #i {73, BEMI).
- WIR IAP_LVDIF 5 1, MfFIE IAP #:E, HZEZHERN 0.

3.2.3.4 Flash72 2% AP SR 12

Flash 17fifizs Hb C BRIt B 003 IAP ZRfE 1R . IAP gRfEs/EiE T IAPPRGS ## il
F17es, % ROMD (ROMDH, ROMDL) #HINAEE AN FRA (FRAH, FRAL) #8MIH)
Flash Hhuhik 556 .

X IAPUL 5 A OxAS5 il IAP J5, mIXT IAPPRGS 777455 A\ 0xD5 B3 %ife. Hifesd
WA IAPC Zif45 1) IAPCLR & 1 KiGm R

BOR A H L 58 S 7 #E T IAPPRGS B O\ 0xD5 LLJE ) word 4ife . SRk gmTEss R 2 5
AT IAPUL 5 N\ E OxA5 L4, JRAT REFBUIRES, BEZEITA s O8] IAP I
B

FEJA 3N AP Zi e, 35 LVD HRITCIE R shdife. fEmfeffEidferh, & LVD A2,
H2G A S 7/ LVDIAPTEN &y 1 I, 2R BT gafeit. Oy 1Pk i sAR
T LVD WOETIRI, KRG, 78 IAP i, @il 75174+ LVDFLTEN=0,
251k LVD JE9K .

IAP ZR A2 FEan T~ B FTR

V1.1 26/111
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Py ES7P7021 %4fs it
( I

KAFWDT
WHEEEFILVDI TR
HIAPIRZS (JAPCLRE1): ffifigIAP 1l

W E s i FRA,FRAN;
Y FEE#RROMD, ROMDN

| w®IAPUL, *HAPHES |

l

% EIAPPRGS 0xD5,
J& B4 tE

# (ILVDhR&
IR e
|

Kl 3-3 Word Zmteiife &l

[SZF%I#: Flash IAP %ifd
MOVI OXA5 . R4 WDTC %1758

MOVA WDTUL

BCC WDTC, SWDTEN: X WDT, ff WDT f#1Eit4%,
s LVt B AT IAP $21F
MOVI 0x01 ; ¥ 55AAL 5 A Flash ] 01004 Hihik 55T

MOVA FRAH
MOVI OxFE
MOVA FRAHN
MOVI 0x00
MOVA FRAL
MOVI OxFF

V1.1 27/111
WA B © i RPN T AR A F http://www.essemi.com




Eastsoft. | essemi STPTO2
MOVA FRALN
MOVI 0x55
MOVA ROMDH
MOVI OxAA
MOVA ROMDL
BSS INTEO, IAPIE  ; fHRE IAP Hilky
BSS IAPC, 1 i 15 IAPCIRESLUE S T — IAP #:4E
MOVI 0xA5 s fRBTIAP
MOVA IAPUL
MOVI 0xD5
MOVA IAPPRGS : JE%) Flash IAP ZifisfE
NOP

. CPUEAEHIRA, IG5 MF CPU IKALIE T

PRG_WAIT
JBS
GOTO

MOVI
MOVA
MOVI
MOVA
BSS
BCC

IAPS, 1
PRG_WAIT

0x00
IAPUL
O0xA5

WDTUL

s S51F IAP i RERR IR LR

; B IAP

s fRET WDTC - 1fias

WDTC, SWDTEN; WDT & it%t Canifhic &5 WDTEN=1)

INTEO, IAPIE

;K IAP T

FE e SERBEATIEBREAEN) Flash (A4 #8 ST T PRI, 23S BUZ Flash 7435 5070 147 it SO0 3R

1 2: 1EF IAPPRGS #rf£# 5 A\ 0xD5 j33)) IAP Flash 22 J5, H1T CPU & 4k4EHAT T —%184, HIEL AR
Ny TBR 464, LLiE4: ROMD #i#i 4 TBR #54 Frist i B E w1 S 8008 5 KR #IUR s,
B R — %4849 NOP 484t EBIFTR, N IAPIREE WIS

W 3: 7 AP H RS AR, ATIEIT A ) IAPS MR A AR HI K A 7 BT S TR
- WR PRGS_ERR & 1, N: BT MM B, EFRMRMEFRESNREENEHE, AU iR: & 0HRK

V1.1
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S IAPPRGS %7748, HEMI.

L R®

essemi

HEHMBFARL

- WS IAP_LVDIF Jy 1, NE1E IAP #:1E, HEEiZrEN 0.

ES7P7021 ¥l Tt

3.2.3.5 RHREFFE
IAPUL: IAP /R4 7Fas
Bit 7 6 5 4 3 2 1 0
Name IAPUL<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 IAPUL<7:0>: AP s %517 a%

B\ OXAS5 fii i IAP. IAP f#4J5 , 47X IAPERSS, IAPPRGS ZFf£a AT 5 #AE,
BT, BEHEDY 0x01, 754 0x00.

TE: AT IAPUL 5 AE OXAS {8, BIR]Ze sk 81

IAPERSS: [ jashishlFFas

Bit 7 6
Name IAPERSS<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 IAPERSS<7:0>: AP 5[k 3 24t 75 47 2%

HN OXAE R sl TU#E; A& TR BT, WL T Ay 0x01, 754 0x00.
IAPERSS WA Py iEE: IAP I G HaliEZE: 5 WA, wH IAPC
B 24 IAPCLR 1 KiEZE.

A ATV AR OXAE SMRAEMTE, 750 IAPS RZ %7 #7431 ERSS_ERR #5
ALK E 1, A VAP A s REI K fid 5 1

TE1: 5N OXAE J&, AIEH IAPERSS & f74%, #{Hy 0x01 W R T fazh; 750 JE s K.

2. JEB TR TAF RN TBOER) LVD B{E S (BCE AL LVDIAPTEN=1), =" IAPERSS #Ff7 %
N THE OXAE fE. TUEJE S RICAT A IAP i, mI 25 IAPS RS A A7 ae R FIWr it shhbss, s
ETHMLVD F5; HAERPE, WOAEN T 4E OXAE B BSR4 5 0T S DO

V1.1 29/111
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ES7P7021 ¥l Tt

IAPPRGS: %mf2)a s3I %78

Bit 7 6
Name IAPPRGS<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 IAPPRGS<7:0>: AP 4ife o zhis il 45 17 %%

IAP 37 ¥F Word 2w 241 Bit 442, 245 A OxD5 It 5 5h Word 4 f2, 5 A\ 0xC6 It} J5 5
Bit Zf; #wAL)E s, WL HAE Y 0x01, 7525 0x00.

IAPPRGS M 5 RiEE: IAP wiEKINGE AaEE; HmfE RN, vk IAPC
PR 27 A () IAPCLR & 1 ki

ZAFERA VS N 0xD5. OxC6 AMFAEAT{E, 750 IAPS IR %517 85 1)
PRGS_ERR #r &L HE 1, 75 |AP Hp Wi e iR it & 7

#1: S\ 0xD5 5 0XC6 Ji&5, TiLEL IAPPRGS #if7d, #{EH N 0x01 MIFRRRINEZ0; B MJE 3R .

2 BEhgmBERIME I TR/ N5 e R LVD BEBE (BLEf7 LVDIAPTEN=1); & ROMD 1 ROMDN
FAPRIMEAR R 5 AR OxD5 B 0xC6. Hife 5 2RI AT filt/ 1AP Hilki, TT#E i) IAPS 27 47 a5 by 25 A4 7
TR HhRERS, BORAEEUTA T AR LVD (55 AR =3, MIAE N T IE 0xD5. 0xC6 i Bl fe 4 e

TS X N2
IAPC: IAP ¥l % 72
Bit 7 6 5 4 3 2 1 0
Name ERSTWT<3:0> PRGTWT<1:0> IAPCLR -
R/W R/W RW RW R/W R/W R/W R/W -
POR 0 1 1 0 0 0 0 0
Bit7-4 ERSTWT<3:0>: #[rZ L5 [H (erase terminated wait time)

ERSTWT<3:0>™ 32KHz It B i 31, /Iy 1 4> 32K i A 141

Bit 3-2 PRGTWT<1:0>: #mfEZ L5571 [A] (program terminated wait time)
00: 31.25us (14> 32KHz B & FE D
01: 62.5us (24> 32KHz B & 1D
10: 93.75us (3 > 32KHz %4 & #11)
11: 125us (4 4~ 32KHz Fap EED
Bit1 IAPCLR: IAP IRETERE
0: 4%k
1: JEBR IAPRA GZALE 1 FHENER)
Bit 0 TR
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LEFRRERANBFARLA

IAPS: IAP RA&FHES

Bit

7

ES7P7021 ¥l Tt

Name FRAH_ERR FRAL_ERR ERSS_ERR PRGS_ERR IAP_DONE IAP_LVDIF
R/W R R R/W R/W R/W R/W
POR 1 1 0 0 0 0
Bit 7 FRAH_ERR: FRA itk thEibrE. 5 ANIEHK FRAH IEREFEZ
0: S A FRAH 55 FRAHN fi A5
1: 5 AN FRAH 5 FRAHN A e ft
Bit6 FRAL_ERR: FRA {i&fribik Hi45brd. 5N IEHK FRAL IERETFEF
0: S A FRAL 5 FRALN {i A% fi5
1: 5 A FRAL 55 FRALN fEA N 2 fi%
Bit5 TR
Bit4 ERSS_ERR: Tl#/ashH4br&E. A7 2 IAPCLR £ B 1 kKi5ZF8m IAPERSS
AA7A 5 N IEWA OXAE HdE 8 2h T RkIE % .
0: TUEAREZ, B B3I
1: TUERESIRM. K LVD . FRAH F1 FRAHN Ml . UL IAPERSS 17
25 NHHEIE OXAE 2511 5 3h 2k
Bit3 PRGS_ERR: Zifi)qsh 4 brE. ZAL 72 IAPCLR 7 & 1 kiEZF 0H IAPPRGS
PAEEE N IEIK OxD5 $dfs 5 sham fEkis %
0: mfEARE3), BEH3ET)
1: FFEfa B2, X LVD i, FRA FI FRAN #bikdE . ROMD #i1 ROMDN #iif
e, BAK IAPPRGS 277 #s 5 A ¥ E 0xD5 2l 0xC6 1Ml i3 31 2k
Bit 2 Nl
Bit 1 IAP_DONE: AP #FEAERIRSAL. ZAL7 2 IAPCLR A7 B 1 RiE%E.
0: PR/ HBERR IR R SE L
1: YRFEMHERRERAE O 5E R
Bit 0 IAP_LVDIF: |IAP X A% T LVD BIME W€ 1 2 1 EFR &AL o A7 TAE L KT LVD

BIE SR BAE %
0: IAP #RAFIEH AT
1: 1AP BRAED AR T LVD BIfE R 2% 1k

A ALE A IAPS BB AR S AR AT IAP A S
1 2: FRAH_ERR, FRAL_ERR, #ir&fy EHEHE FRA IIERGFAFEHRANHLIER KR, FIMEN1,
IE#i FRA IERAEIE % .

(S LEVREYN
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3.3 ELRFEBRISPHELFRICD

Flash f7fifies BA P E R G KT, (1% ARBAMEHE 0T 2. v 1 SEBUT RN RHE
TFRLFE A REW R A BEAT ARSI B, SR TH, AR IESCRFEL SRR ISP AIFEL
P ICD, M A FAE i R G L 5| TR R A 1 1 2, IV AT S EURE e (14 3T
e AN, SN R Rk

MRSTN BcE N GPIO Ml Iy, HI R AL sk SR gt b5 H DURR - pe g AR AN R k4% 1 22,
HE e 0 BRI RE, A REEN ISP 3.

SHEH SRS B
ISPSDA ISPSDA G A A AT B o 1
ISPSCK ISPSCK S R £ 7 3
VSS VSS m
VDD VDD F 8
MRSTN MRSTN AT

R 31 AELGARE T E ]

3.3.1 ISBRINBER RS
FRAL: FEFFffEasiRht F7798<7:0>

Bit 7 6 5
Name FRAL<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
Bit 7-0 FRAL<7:0>: F&/Ff7fifias & L HHEAIK 8 £

FRALN: ZFEMIFFRK 8 IR

Bit 7 6 5
Name FRALN<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 FRALN<7:0>: #rF&HHHE 8 A7 f1/%

FRAH: EfFfFfEasi Rt & 775%<15:8>

Bit 7 6 5
Name FRAH<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
Bit 7-0 FRAH<7:0>: PP fEfitigs &tk 8 fir

V1.1 32/111
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BFARALE

FRAHN: ZERHNFFEE 8 MLk

ES7P7021 ¥l Tt

Bit 7 6

Name — — — — FRAHN<3:0>

R/W — — — — R/W R/W R/W R/W
POR 0 0 0 0 0 0 0
Bit 7~0 FRAHN<7:0>: #F&Hihlkm 8 A1 11/x
ROMDL: BFFMHRERYEFHFR<T:0>

Bit 7 6 ) 4 3 2 1 0
Name ROMDL<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
Bit 7-0 ROMDL<7:0>: &7 f7fiffas B R EHE IS 8 £z

ROMDH: EFifssEREE F743<15:8>

Bit 7 6 5
Name ROMDH<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
Bit 7-0 ROMDH<7:0>: #2517 fifi s & & &4 = 8 iz
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3.4 BUEfARES
3.4.1 MR
HllaArraash 2 A A, A S GPR MR IR D) RE a7 /7% SFR.
GPR R 1 Mtttk 2, thhik il 00y~7Fy, (SECTION 54 7EAE A E 2 TR
SFR 3CHF 128 MEIkAT f7%, Huhiki Bl FF80,~FFFFy.
BnfAttas SCRF 3 AT B TE. (A3 FHEAT GPR RFER T

4 00004

A FH Bl Ay A7 4% a5 1]

007Fy

A B R T A

] fRE X

FF804

FIR T BE A 474 5 )

y FFFF4

Bl 3-4  Hdi X ik s s
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3.4.2 FiHR

3.4.2.1 HEIFH
EEETF R, 841 8 friihk(E 2 AT GPR #1 SFR -4k,

ES7P7021 %4t T/t

AR

T GPR
93 (128Bytes)
py)

(< 80H)/ =

R<7:0> { %

(= 80H % 15 15
X —_— —_—
l IR
C_{_IJ SFR
Py (128Bytes)

K 3-5 HETFbrEE

3.4.2.2 GPR¥F#R T4t

£4 MOVAR 1 MOVRA -+ %} GPR #H T4k F-hE30/ 5 #4E, 184 %308 8 fiithkfz
B (R<7:0>), A[F3 128 =¥ Hulik4sa]. MOVAR 1 MOVRA #54 Ji%j 1] SFR.

o—»l

GPR
(128Bytes )
I e B
&
i=n
F
S
X = =

I
S
By

Kl 3-6 GPRFfikTFHlszE K
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3.4.2.3

IRl -4k

8 £ IAAH F11 8 £i7 IAAL ZH A% 16 fr[a) 8 Fhl & 5l 2748, +hk=3[E) 00004 ~ FFFFy. i@
oI UL MR 25 77 58 AD USRS Rl SEARInEE BRI

BT IAD X2 A28 B S A Y b FF80y. [RIML, XN A7 38t 2 T DA IA) 4 541k
1. R, AT, 32 IAD XA A s O, B B AR 2408 00y, 1
FNMGE A (TR RSN .

ISTEP 452, FIRX 4512 51 274745 IAAH/NAAL BEAT WAL TH 5. 12459308 8 fify
FF5 SLRNE, B A%V -128~127 . B A 8 A7 A7 BIVAL, (HA2 1% 26 15 XS IAACIAAL
AIAAH) #4716 f7THE . THERISSRIRIRAEICT IAAL AT IAAH .,

N B

w1

00004
ISTEP I<7:0>

GPR SECTION (00004~007F4)

IAA<15:0>+I<7:0> | >

IAD<7:0> <>

| s

FF804 | IAD la)fESht, HdEEra
FF81y | IAAL [ 3-4k, ZK5I%A7238<7:0>

FFFFy | - {5

V1.1
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3.4.3 RRRIIREFAB TN
AR R T BE 2517 s bl e, 552 PR
FREIR ThRE 2 A7 25 25 1)
Huhk AR IR ThRe i B/
FF80y IAD )45 T Bk Es 2 A7 A
FF81y IAAL [k, K5 FAAK<7:0>
FF824 IAAH W43k, Rl A fFam<15:8>
FF83y - R BR A AL
FF84y PSW BT IRES T4
FF85, AREG A TAEA
FF86, PCRL FEFP IR <7:0>
FF87, PCRH PRI H 8 <15:8>
FF88, - B3 A A P FE ] X
FF89, - B3 A A
FF8A - R B3 A A
FF8By FRAL R b T A7 ARG 8 7
FF8Ch FRALN AR HhEFF A7 B 8 STEUX
FF8Dy FRAH PRI AF A = 8
FF8Ey FRAHN AR AF A = 8 7 HUR
FF8Fy ROMDL T2 P AP 3 A R 27 A7 331K 8 £
FF90y ROMDH TR P AP A 2 A R 7 A7 45 11 8 £
FF91y INTG T 4 JR) AT A7 2%
FF92, - B3 A A
FF93, INTCO Hh T4 1) 2 474 O
FF94, INTEO BT e 27 474 O
FF95, INTFO bR & 2T A7 2% O .
FF96,, INTC1 T 425 1) 27 7 5% 1 MR
FFI7y INTE1 HH W e AT A7 A 1
FF98, INTF1 K b 2 AT AT 1
FF99, - -
FFOC, - R B3 A A
FFODy PWRC R IR 25 A7 2 N
FFOE, |- B At PotiEhl
FFOFy PA PA ity [ HLPARAS 5 A7 %
FFAOy PB PB i [ HL PR A 27 A7 8%
FFA14 PAT PA. ity 71 N3 H 4% 1) 25 17 2%
FFA24 PBT PB i D@ﬁﬁﬁ;{ﬂ%ﬁ%ﬂ%ﬁ%& VO Bl X
FFA34 N_PAU PA §5 I hrfa il o5 £ 4%
FFA4y N_PBU PB 55 Ll 7517 %
FFA5, - B3 A A
FFA64 - B3 A A
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Hhhk AR IR ThRe i B/
FFA74 - B3 A A

FFA8y - B3 A A

FFA9, - B3 A A

FFAAL - B3 A A

FFABy - B3 A A

FFACH - B3 A A

FFADy ANSO 1O i 1 BT #% 77 /745 O
FFAEL ANS1 1O i 1 B35 27 A7 4 1
FFAFy N_PAD PA 55 T bzl 2 7 2%
FFBOy N_PBD PB 55 T fifz il 25 47 8%
FFB14 PINTS AR Hp W T R B2 A7 A
FFB24 - TR BA A AL

FFB3y - R B3 A A

FFB4, T8P1 T8P1 it %ad

FFB5, T8P1C T8P1 fail 75 17 7%

FFB6y T8P1P T8P1 A& 17 4%

FFB7, T8P1RL T8P1 K5 25 17 7%

FFB8, T8P1RH T8P1 K Zih 25 17 5%
FFB9y T8P10C T8P1 iy Hi 4% ] 25 17 2%
FFBA EPWM1C EPWM it & %577 2% 1
FFBBy PDD1C BV X AL B 428 1) 23 74 1
FFBCx TE1AS H 3l Wz i) 27 7 45 1
FFBDy T8P2 T8P2 it st

FFBEy T8P2C T8P2 il 75 f7- 4%

FFBFy T8P2P T8P2 JH 217 %%

FFCOy T8P2RL T8P2 ¥ 75 17 7%

FFC14 T8P2RH T8P2 ¥ Zih 25 17 % AR X
FFC24 T8P20C T8P2 fi Hi 4% i 25 17 %
FFC34 EPWM2C EPWM [it & 75 7725 2
FFC4y PDD2C FEIX LE R 2 ) 75 47 2 2
FFC54 TE2AS H 3l G Wz i) 27 7 25 2
FFC6y - T BA A AL

FFC74 - T BA A AL

FFC84 - T BA A AL

FFC9%4 - T BA A AL

FFCA4 - R BA A AL

FFCBy - B3 A A

FFCCy - B3 A A

FFCDy - B3 A A

FFCEy - B3 A A

FFCFu ADCRL

ADC sl R th A7 A7 4% <7:0>

FFDOy ADCRH

ADC e i Kbt 2 A7 7 <15:8>
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Hhhk AR IR ThRe i B/

FFD1y ADCTLO ADC =il 2 /7 4% 0

FFD24 ADCTL1 ADC =il %5 17 25 1

FFD3y ADCTL2 ADC #x il 75 17 45 2

FFD4y- .

FFDA, - R BA A AL

FFDBy - B3 A A

FFDCy - B3 A A

FFDDy, - .

FFDF, - R B3 A A

FFEOy WDTC WDT 2l 75 f7- 4%

FFE14 WDTUL WODT g4 i 27 47 4

FFE24 0Sscc1 R 2 i 25 A7 1

FFE3y 0scc2 I s ) 27 A7 2 2

FFE4y OSCWP I8 i 5 IR 7 B A7

FFE5y CLKG BEERLIT o S 25 A7 2

FFE64 PWRCWP LR ) 5 DR AP 25 A7 4

FFE7, LVDC LVD $z il %5 77 2%

FFES8, - R B3 A A

FFE9y IAPUL IAP fift 4l 25 4795

FFEA. IAPC IAP 5 il 27 17 2%

FFEBy IAPERSS PRI 5 B4R 25 A7 2 IAP %) 25 4725
FFECH IAPPRGS SRR IR B P A7 A

FFEDy IAPS IAP RS 75 f7o%

FFEE, - T BA A AL

FFEFy - T BA A AL

FFFOy - R 87 A AL

FFF14 - B3 A A

FFF24 - B3 A A .

FFF34 - B3 A A PRE

FFF4y - .

FFFB, - R BA A AL

FFFCy - B3 A A

FFFDy - B3 A A

FFFEq USRCFGO0 F PR ARES . '
FFFF, | USRCFG EEEVIRE P
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3.4.4 BRI HFASH
IAD: [RE:FHHIE T

Bit 7 6 4 3

Name IAD<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 IAD<7:0>: [A)4%: -0k

IAAL: [HE:FHE 5| FHFER<T7:0>

Bit 7 6

Name IAAL<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 IAAL<7:0>: [a]4%FHEZ 5K 8 AL

IAAH: [E#:FHE 5| FHFEE<15:8>

Bit 7 6 5
Name IAAH<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 IAAH<7:0>: [Al#ETFHEE 5] 8 fif
V1.1
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ES7P7021 %4t T/t

FAE RMARHED
4.1 Bk

A B 2 30 13 N 11O i AT 1 AN NI T

Hrp—Aii 0 PA3 54MEE AL MRSTN R, ML EASMRBEALN, e, A
LR RF IR DI RE A A1 PAT[3)Z 1o

HAMFTE /0 3 11462 TTL/SMT %A F1 CMOS % k5. A0 1 356 AN 1R T e 25
1288 PXT, SBiHTHANM s, 2 PXT B 1, W VO i FENHICIRES, 2 PxT & 0, 1 1/0
st % RS

PA Sty [ HLP A AT LU= AL by, 83 E1 RSP AR R I RE IR DL T, S A\ O PA 587744
FR R AT LR, R ILEC SR, hWibsEALE 1, SRR rRER S AR
RS

R R 5 BT o PR P I T AR B AR T
1) % PA 3 7 S S 4R, S50 O T B S RO R TT A 4+
2) BRI bRAE G

FEFZE W RE (KMSKx=1, KIE=1) Hi, J&Xf PA i HBET 380 5 B ERAE, T ER T WbR
HAL, PR A .

4 YO IR TR, JCHT Px A AERUSE. 1 BT, 0 IE T,
41O BEAL T CRASHT, JALTHRATTT  Px o {7 2 0.
RS, RIS S G .

4.2 |OZEHIIER

PIFX/KIF VDD VDD VDD
ARG —> 1O%i —Oé
kg " ID—@{

R <3 —

S | O L 0% A X
v 3 brnl —
pEag

IR SrEe ] ) >—]
IOMUX
SM A ———
B By ———
PRy m——
K ———
T NS —
Ut ——
Kl 4-1 /O I I &5#
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BHEREBRNEFERL

ES7P7021 ¥l Tt

PA. PB i I AT S B 55 By, A PAS i I BROASS B RE

PA SCHF SCHF SR SCHF S S S S
PB SCEF SCFF SCEF SCFF SR SR - -
# 41 /O w55 B
4.4 1/O¥GOFETFH

PA A1 PB S AT SRS C B 99 T 4, A PAS i I BRIASS T R 25 RE

4.5 HEFEETET (KINT)

PA | i | w# | wE : R ETEEE
PB | % | % | i | i | %k | xh : :
*£ 4-2 /0O 459 Nz

BB LS RE 1 AN L k. SR TSR R E 8 N A\ i KIN<7:0>, 3N A\ i
AT LA INTCO<7:0> B o ATA] 35 b — AN kst ob 7 7 A

1=
45

M o i b KIF

T L
PAO KINO KMSKO
PA1 KIN1 KMSK1
PA2 KIN2 KMSK2
PA3 KIN3 KMSK3
PA4 KIN4 KMSK4 KINT KIE KIF
PA5 KINS KMSK5
PA6 KING6 KMSK6
PA7 KIN7 KMSK7
%43 ShbHE R
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4.6 HhEpssOdlT (PINT)

PA I SCHRFPEAN Aot R BT o Aot AR W R AR S PIEX f#BE, @it PEGx iEFE LT i
R S A . A IR = A

I=A
45

Wi SE ) R TR 5 PIF

Sl bk A AN E ) N T2 i 2 R ERE PR
PAO/PA2/PBO/PB4 | PINT0S<1:0> | PINTO PEGO PINTO PIEO PIFO
PA1/PA3/PB1/PB5 | PINT1S<1:0> | PINT1 PEG1 PINT1 PIE1 PIF1
PAG/PA4/PB2 PINT2S<1:0> | PINT2 PEG2 PINT2 PIE2 PIF2
PA7/PAS/PB3 PINT3S<1:0> | PINT3 PEG3 PINT3 PIE3 PIF3

R 44 HhRim AR

4.7 FPRIIREHAER

PA: PA 3O HPIREFFEE

Bit 7 6
Name PA<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
Bit 7-0 PA<7:0>: PA DHSPIRES
0: fkH~F
1. &

PB: PB i HPREFFEHE

Bit 7
Name — — PB<5:0>
R/W — — R/W R/W R/W R/W R/W R/W
POR 0 0 X X X X X X
Bit 7-6 (735
Bit 5-0 PB<5:0>: PB MHFIRES

0: fkHL~F

1:

PAT: PA ¥ D\ 350 &5 775

Bit 7 6 5
Name PAT<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 PAT<7:0>: PA HimAHHRAEs (PA3 i 1 A BEHERIAD
0: HHvIRES
1: FNRES
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PBT: PB ¥ O A\ 5 ¥ & 7 5%

ES7P7021 ¥l Tt

Bit 7
Name — — PB<5:0>
R/W — — R/W R/W R/W R/W R/W R/W
POR 0 0 1 1 1 1 1 1
Bit 7-6 N
Bit 5-0 PB<5:0>: PB % A\ f VIR

0: frRFS

1: FINIRTS

N_PAU: PA 35 _EhifEh|F77as

Bit 7 6 5
Name N_PAU<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 0 1 1 1
Bit 7-0 N_PAU<7:0>: PA 1855 Ehu il fir

0: 3y bhifiine
1. 89 EfAMERE

N_PBU: PB 55 LhiiEH| &7

Bit 7
Name — — N_PBU<5:0>

R/W — — R/W R/W R/W R/W R/W R/W
POR 0 0 1 1 1 1 1 1
Bit 7-6 N
Bit 5-0 N_PBU<5:0>: PB I WN#855 - hrizil

0: 3y bhufiine
1. 85 EfAERE

ANSO: PA % O $iE G 51758

Bit 7 6 5 4 3 2 1 0
Name ANSO0<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 0 1 0 0
Bit 7-0 ANSO0<7:0>: PA it I $oiisk £ 47
0: v ufi

1: A
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ANS1: PB % O ¥iE %k HF 51708

Bit 7
Name — — ANS1<5:0>
R/W — — R/W RW RW R/W RW R/W
POR 0 0 0 0 1 1 1 1
Bit 7-6 R
Bit 5-0 ANS1<5:0>: PB ifif LI #hik £
0: Hruti

e A

N_PAD: PA ¥ 055 FhfEl & 7as

Bit 7 6 5
Name N_PAD<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 N_PAD<7:0>: PA7~0 i [ P93 55~ iz il fir
0: f&fe
1: 45RE

N_PBD: PB ¥ 55 T hriEh & 788

Bit 7 6 5
Name — — N_PBD<5:0>
R/W — — R/W R/W R/W R/W R/W R/W
POR 0 0 1 1 1 1 1 1
Bit 7-6 TREE
Bit 5-0 N_PBD<5:0>: PB i [ 4355 T fdz il fr

0: ffifE

1. ZERe
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B5FE  RFIRThEE RIRIERE

5.1 RGN BAIRY %

51.1 MR

U TEAT BT A B A b 5L P R 5 SRR, AR [ IR 5 SR R T DAL A P 2 7 R [ 1 P
SR S I B KV BB R Th RS o A ORI R AL HR % B8 2 . P & RC R 3% 32 (16MHZ)
FIPHEIE RC JR% 48 (32KHZ) o RUGIEPLIRI 2%, (30457 5 76 B A ke 7 1 v L&
B AL . IRIHIERE T RN RGN EE AN, SE 0] LUAERE 1M 28 ADC HiL #2542 it T
B
<& HRC

- NEF16MHz RC k{7 %%

- HIERT, WEEE1%UN

<& LRC
Wil 32KHz RC #R¥7 %%
- IR, REEAELE6%LAN
5.1.2 ZMIEE
SCKsS<1:0>
DIVS<2:0>
11—
HRC
12— ! FOSC
M M
u DIV U ADCS<1:0>
x[ 1 |- X \L
LRC ]
—1/128— DIV —1/4—{ M
...... U FADC
—1/32— X
FWDT

Kl 5-1  RGUHpf AR EE 4 18]

5.1.3 B4R

5.1.3.1 N EHE 16MHz RCHREE2HRC

O A E 16MHZ/I2MHz RC I § ik i a% , AN/ EAMEIL AN )i, A E 16MHz
RC I ohikeg o AL T T RLHE .

5.1.3.2 P 32KHz RCIESELRC
O B 32KHz RC I eRR ¥ 2% (EEERE), AT EAMEH S astE, 7THA/E WDT
TR e, T ECE N ARG BhIE. )R, WE 32KHz RC B8R 8% C7EH iR
TRHE .
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5.1.4 ZRERHETHR
BT B AR O RS B MRS, AT AR AR OSSR AR T RE . BRI, MY B,
T HE B B S b3, T LU 2 G076 BT 0 B R ThikE 5 T SR fe A -

G EREAE, W 2MHz RC #ik¥Z# (HRC) BRIME N RGN B, LAULORIES fr |
RIZAT IR DI FERS 1, TTiE I OSSC2 aff7 a8  f1 HFS £ 14 HRC 44 25 16MHz.
5146, EECE OSSC1 Z 7&K SCKS Al ¥)#t HRC/LRC fE 9 RGN S s fy
MHERRAS UM ME R, BRI R G B AT ot 7 S B 7 R 52 (8 1] HRC I 81l LRC I 4l

RGUSCHF 2 R Bl AR DI e, 3% 2 Fi i

& AR HRC I 7] 46 31 P R AGHE LRC I 4

- F&Jl OSCC2 172 ) LRCON £z, EL#K:ill %] LRCON=1;

- W'H OSCC1 #iff#sH 1) SCKS<0>=1;

- 1l OSCC1 #1728 CHG iz, ELF#: % CHG=0;

- HPALERESCH HRC Ik, Bl E OSCC2 a7 {744 ) HRCEN=0.
O NEMIKIE LRC I £P 46 2 N 5 =yl HRC B 8

- W'H OSCC2 Ziff#++H ) HRCEN=1;

- Kl OSCC2 Zifrged ) HRCON iz, E K% HRCON = 1;

- W'HE OSCC1 #fr#sH 1) SCKS<0>=0;

- & OSCC1 A fE43H CHG £z, EFM%] CHG=0;

5.1.4.1 ARG L HRF

% MRSTN/PA3 L&y MRSTN I, 4 PWRTEB=0 I, b H[EELERFLE, 4
PWRTEB=1 i}, b HL[E & EIBASEAE, PWRTEB=0 i FHBFU0 T EFx. HEEA
() B 2 W, 5.3 EARE—1.

VDD
!
NRST | |
RESET— 10 > Thad info PWRTEB=0, MRSTNiZfl:/i] AL R sE ) -
. ’ RGN R ¥ig
iR :< JE »tjii‘l_ﬂ
|
HRe JuuUU Uy U
|
|
Fosc ' _I_I_I
| |
rc X X 0 | )}( PC

71 Thilter Z1°4700us, £id Tiilter 7] 2 J&5 JF4f load info, Z11.4ms)5, load%h i,
#2: HPWRTEB=0/, A7 FHIEIR, FHERERZN128ms; H4PWRTEB=1}, &% I HE Zhi (8] 42.8ms;
H3: RYiFRE i A4 9256 THRCH 84 i A

Kl 5-2 FZ4 FHEFE 1 (MRSTN/PA3 BLE N MRSTN HAMBE AL &5 B8O

% MRSTN/PA3 Bt &4 GPIO i, _Eri[HEIEIR SR AF(E, WM ER. HERAM L
RN P2 W, 5.3 E AT —T5 .
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VDD
|
RESET — FEIER

5.1.

5.1.

V1.1

- > > i P T2,

-
Tfilter | Load_info

|
|
!
|
|
|
|
|
HRC T
|
|
|
|
t

Fosc

rc X X 0

1. Tfilter Z129700us, £4id Tiilterit 7] 2 J5 7744 load info, #11.4ms)5, load45H;
VE2: EHEREAIZN128ms, B H R S A1Z)55130.8ms;
VE3: RSk E BRI 29256 THRCHT B J# 1)

5

6

Kl 5-3 #4 LA 2 (MRSTN/PA3 L& N GPIO)

RO B

RGN SRR A AN ORI O 1:128 [ )5 73 s T iE R OSSC1 #7745 i DIVS<2:0>
RLBATREEILL o J5 7 g A B AT, BC B RGN PP Y)HRE £ SCKS Ja, Ja 70
i EsEE, EARH IR E .

A8 RGO A B IR R BRI ). HEN IDLE BEsURT, Gt bl 5
SLL A2 LRC HEAT M. (R, ORI [ TR 6 AL RS T AT

iR IR X

OSSR GEIT B T BB 508 R G0 A LA By SR G B TR . A N i)

B R G, EPATIH B UIHRIEN RGN BB Fis1T, BRI UIHREREIKE
IBAT o UIHRAF AR ] R AL D4 B 2 AN B AR AR T 5
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5.1.7 $SBRINBERF RS
OSCWP: B shiEh| 5T Fa

Bit 7 6
Name OSCWP<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
Bit 7~0 NURIE RS2 E 1817 OSCC2 Hl OSCC1 A fA 4 BRIAAL T- 5 R IRE . RBIFR T
OSCWP #f£4 5 A 55n, BH AL EEBKE S RIRE.

0 B BP 4% il & 1y

Name CHG DIVS<2:0> — SST — SCKS
R/W R R/W R/W R/W — R — R/W
POR 0 0 0 0 0 0 0 0
Bit 7 CHG: RS BhbbrENr
0: bIsek
1: P)idtsr
Bit 6~4 DIVS<2:0>: Z 4l 5 o4 bh ik £
000 = 1:1
001=1:2
010=1:4
011=1:8
100 = 1:16
101 =1:32
110 = 1:64
111 =1:128
Bit 3 N
Bit 2 SST: ARGt epJtrEfr
0: HRC i 4his
1: LRC 55
Bit 1 RE
Bit 0 SCKS: RGiahjsikirfr
0: HRC s
1: LRC 5
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OSCC2: i ahiEH|H1rEas 2

Bit 7 6 3 2
Name | CLKOEN| — | HRCON | LRCON | CLKFLT_RDY | CLKFLT_EN | HRCEN | HFS
R/W R/W — R R R R/W RW | RW
POR 0 0 1 0 1 1 0 0
Bit 7 CLKOEN: ZZihf#h 128 434 i {fifE & LRC far i fi g

0: XM

1. ffifiE, M3 CLKO (PA4 i) LRC % 3| PA7 3 [
Bit 6 N
Bit 5 HRCON: HRC 4R 247

0: KHPIRFS

1: JFERE
Bit 4 LRCON: LRC iR A7

0: KHMRE

1: FRRARAS
Bit 3 CLKFLT_RDY: Bk a8 V)3 L V5 5

0: ZA b Bh g 28 D
1: FRVEIS BhIER 83 )
Bit 2 CLKFLT_EN: [Hofhjsi ssfdifie
0: ZAILEFBhyEdgs, LA ThkE
1: MRERTEPIERES, WRPT TR 1 (B

Bit 1 HRCEN: HRC i & fEf7
0: XM CEH e Fom i Fe )
1: fligE

Bit 0 HFS: HRC SR iE AL

0: HRC %t 2MHz B (BRI
1: HRC %t 16MHz B4
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5.2 FIfEh 2

5.2.1 &R
B I E I B I — AN RS 4y, BT REAE TR R AR SRR, e B A
SHEL. %5 RGHNT BRI TAEIRZS, B TR LR BRI (8] 36 B A8 05 F A
HREE TN, & R RE | T 3k, WZETUE Rt RVE N, &1 fs
RGHENL.

WDT & I g f i -

<& 8 AL WDT sEm tH4ds (Tosehrysiihbl, Arfis)
SE I A By LRC Ik

8 P Hids (CESEPRYIEMhE, Ari5)
WDTUL fif i 2 47 &%

WDT #Z il a7 /74 (WDTC)

Wl T e

AL ThRE

R R RO R
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5.2.2

WDT#:4E
O PRAL 8 7 WDT e i1-#as, @i Hic & 7 WDTEN mf ff gefdi4-& | 14 WDT.

L5 A iCE 5 WDTEN fifgR), WDTC & 17 #:) SWDTEN A AtE/EH

0 E ¢ WDTEN SS), WDT 5@ 28t %2k k. i il id 8 WDTC %1728
) SWDTEN KAl sz 1k WDT i+%0, BB %A 2 B Aise st WDT BE1T#8t, R
WDTUL 22885 N\ OxXA5. &% WDTC (1975 1 H 00 205 55 il

7E IDLE #30F, WDT it-#ui 11 el CPU; EIEH /TR, WDT it &5 467
OH . NTERARBLERES, AEH CWDT 54 & 5% WDT i+% 3.

WDT SZRE—M o #ids, mlilid WDTC & /745 1 #) WDTPRS<2:0>47 1 B WDT I #
MITRAT AR LG, FRKG S90S (B B 5 1E 8 WDT s i 8% (T H 48 . WDT B 8RR H P93
32KHz RC #k 4t LRC I Ble EF O Migs ALy 1:1 1, HR T (25°C) WDT -4
N2y 8ms. HETAERM T, WDT Kt St thif 6], 2% (S8R KD
BTN

F
= > WDTEN
Firo/8 R
Firo/16 | l
FLRC/32 M E\
P o |]3"ﬂ ASYA A%
Furo—| s | Fuges |V N ey [ WDTHHEL
Fird/128
Fire/256 |
Fied/512 IDLE  WDTIEN
7
WDTPRS<2:0>

V1.1

K 5-4 &I ER 45 N ERE5 4
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RFIR I BE 5 77 a0
WDT HZhREF= M WDTC Arf7 8 Aty e B 3L F 5e s WDT DRe Al ge 2 il frits /iy
P B 71 WDTEN {741 WDTC i 77 745 /) SWDTEN £z 4%, 4 WDTEN Jy 0 i, #J
DAL B fir SWDTEN ALK WDT: 4 WDTEN Jy 1 i, SWDTEN f %k, WDT 7&
IDLE #30 T AU REREf], L& WDT il ias i) 70 L ik #%, th WDTC Frfras e & .

O WDTC %5 47 23 32E47 5 B AR I #R L 065 WDT fifg i, B 7] WDTUL 2747 4% 5 A\ OXAS5.

ES7P7021 ¥l Tt

5.2.3

WDTUL: WDT @415 5175

Bit
Name WDTUL<7:0>
R/W w w w w w w w w
POR 0 0 0 0 0 0 0 0
Bit 7~0 WDTUL<7:0>: WDT f#8i & 1725

5\ OxAS fi#8{ WDTC arfras i) 5 #/E. WDTUL &5 7451 Hi{H = 7y 0x00

WDTC: WDT #5517

Bit 7 6

Name

SWDTEN

WDTIEN

WDTPRS<2:0>

R/W

R/W

R/W

R/W

R/W R/W

1

1

1 1

POR 0 0 0 1

Bit 7~5 N

Bit 4 SWDTEN: WDT #{ERER: (N 4L E 7 WDTEN=0 i %50
0: %M
1: ffifg GBREED

Bit 3 WDTIEN: WDT 7£ IDLE f&3 Ffifigfr (X 47c & 7 WDTEN=1 5, SWDTEN=1 i}

AR

0: %M

1. ffifg GBEED

WDTPRS <2:0>: WDT 434 73 4 t ik A

000: 1:1

001: 1:8

010: 1:16

011: 1:32

100: 1:64

101: 1:128

110: 1:256

1M1: 1:512 (B 1{E)

Bit 2~0
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5.3 Efips
5.3.1 HR
O BAITIRERFTA O AR RIE . & SRR M R AT 5
O bEHEA POR
O HHEEAN BOR, EAH &S E
O AMEE AL MRSTN, RHSEE A%
O AR 28 WDT 3 247
& RST {84 EAL
Fosc
s R
PWRTEB e
JT s
POR_RST N
%
BOREN —| oy [BOR BOR_RST 2 | RESET
POR/BOR [vA
arm POR Fo e A e N 2 POR RST
MRSTN
WDT_RST
E4RST

K 5-5 ZREGHENNIBLEE
5.3.2 _LFHE/IPOR
S EE AT A POR 47, 3F HAZE NS 52— B 3 B R T 2 3
Befs B3 TAERHE R I, RS Fhd 2wt FIH R, FE— e n A ask 3]
EREPE. FREMR T,

TAFHE

ov

<l
Bl

|
r— Tfilter —P»

| |
|
RESE : E‘ = ‘j ‘:I ‘] —P /%, I %‘{"iu Hs} [

| | | |
I I I I
e ERER A2 79128ms;

2: RGN BPRE I (1] 44256 M HRCH £

K 5-6 EAEANFREE

vE: 128ms b HLE I I A AT DA A e B 2 T () PWRTEB 7 BR i, (H SR 0E B A7 MRSTEN=0, MRSTN/PA3 &
4 9 GPIO 3 1, W% 128ms - FL5E I I 8] TG54 57 i o
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5.3.3 #HHENBOR

B A X AN R SRR R SRR BRIE L (Bl Ecfi), RS 5]
ARG TARIREA I H B P AT H R

ES7P7021 %4t T/t

TAERE

VDD

L PRGN TR

I
I
I
I
: ov

|
|
|
|
| ] Treset >
— Tfilter — Pt

|

|
| |
Gk ST | RGBT )
RESET signal ! /I/ e RS 1t R EBWN
I I

| 1
| |
| |

t
| |
| |
| |
| |
t 1
| |
. |
| |
|

1 RGKEM T 50.4ms;
TH2: RGN AR E () 299256 HRCI i

K 5-7 AR SRR s s

5.3.4 AEEMRSTNE IS 1
SRS MRSTN %58, FIT 2480, SEME AR T EEN, REEM.
M RE TR RPN, REEFET. BEEENE, A% LHEmRE, MBEM
EHULAENE BT, B RGE — EARESRA . BESNEEN R, 2k
MRSTN % I B #2485 VDD I-.

AlE S A G E 7 CFG_WORDO # MRSTN % . & v GPIO & MRSTN.

HHEMRS TN I
HifFs

-
| 2N

—-
=
=
@
=

5

RG] —>:<— G B R E I 1) ——

RESET signal

1 RGN [12950.4ms;
£2: RGN BPELE R (M2 /5256 MHRCIN £

K 5-8 4hiE MRSTN & & A7
ARE MRSTN B IS AL HES B 25, LUR AR e s 2 i i B e 2K o
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5.3.4.1 RCE fr %
RC S HIE 24N MRSTN & I & A7 H % B (i B —Fth, SFAM R S SR A 1Y
TEOLT, A DA AR 7 =

VDD

Kl 5-9 MRSTN Ef1Z5 HEE 1

. REERC EAL, Hrh 47KQsR1<100KQ, HZ C1 (0.1uF), FEHIBEEOKNMA RS, FEEER2/ERN
PRy FEFE, FHAE A 0.1KQ<R2<1KQ

5.3.4.2 PNP=ARE & AL %
PNP =} 52 A7 i 3 FH 16 rL R T B R i 3 6 o

VDD VDD
B OMRSTN
R
PNP P
! I R5

a1 L

R4 1 MRSTNA
—{ 1

Kl 5-10 MRSTN EfiZ% HiE 2

H: RA PNP =i E S A, BT R1 (2KQ) 1 R2 (10KQ) 4y IEVENIEMEMIN, KA VDD, Sl —idid
R3 (20KQ) #h, H—iiEid R4 (47KQsR4<100KQ) F1 C1 (0.1uF) ik, C1 5 —iifE N MRSTN %A,
2 VDD M 3.3v i, @il R1 4 4.7KQ, R2 4 8KQ; VDD K 5vitf, #il R1 A 1.5KQ, R2 4 5.1KQ; A
MBS O ARG H, FERE RS MEAMRFH, FHE N 0.1KQsR521KQ.
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5.3.5 FI e s KAz
I VIEARERGH)— MR B E . EIERIRE T, R T T E N 85 % 4 H,
RGAT RIS, B IEEERETN, SECEITEN SEL, W RERM. AT
Tt BALE, RGEBIEANIERIRE.

ﬁl‘ﬁﬁliﬁﬂﬂ%%ﬁ

|
|
|
|
|
|
|
| |
R e LT IEeTL e —
|
|
|
|
|

]
]
]
]
|
RESET signal 1 /
1
|

f

I
T B0 AL R 2 1AL A 3

K 5-11 &I i 2 AL

5.3.6 RST#4EAL
A H LB BT RST 4845070, HAJG, Al 2547 SOk AL #5145

RSTH4E il /

|
|
|
|
|
|
|
|
|
RSTH AR ] ——————

RESET signal

1. RSTHEA LALLM (R 20 A2 WL 3 31

Kl 5-12 RST R4 EAL
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5.3.7 ISBRINBER RS
PWRCWP: HjRH#H SR Fis

Bit 7 6 5
Name PWRCWP<7:0>
R/W R/W R/W R/W R/W R/W R/W R/W R/W
POR 0 0 0 1 1 1 0 0
Bit 7~0 PWRCWP<7:0>: PWRC 7 f7a¢ 5 /i & 173

1 PWRCWP 5 A 0xA5 i}, PWRC ] SBOREN, SMRSTEN #% il {37 11 5 {R 47 i 5 -
PWRCWP 5 AHEMETR, RFFERIIRE. 25 SBOREN, SMRSTEN il Az
BNJE, BEEFHENGRIRE . N IR S8R AT LR AR RS R

PWRC #7351 H B A Z PWRCWP 5 {47 25 7725 [ 540 o

PWRC: Hi % H| & Fas

Bit 7
Name SBOREN SMRSTEN — | IRSTB TOB | PDB PORB BORB
R/W R/W R/W — R/W R/W R/W R/W R/W
POR 1 1 0 1 1 1 0 X
Bit 7 SBOREN: #ff: BOR fi#figfz (iZffAE sl & 7 ) BOREN 7T LLJT /5 BOR)

0: %1t BOR 2£fE
1: 1k BOR fiifg (BWEED
Bit 6 SMRSTEN: MRSTN/PA3 4 I i B AL (4L E 7 MRSTEN =1 4 %0
0: M E N GPIO PA3 Thft
1. &HICE v MRSTN Thfg (BRE1E)
Bit 5 N
Bit 4 IRSTB: $84 ks lL
0: PATELIES LTI EAD
1: RPATEAITES
Bit 3 TOB: WDT i Hikr &AL
0: WDT % i 15 %
1. b EAIEFIT CWDT. IDLE #5454 & 1
Bit 2 PDB: fikIFEdrEAL
0: #4T IDLE 54 5%
1: B EIIT CWDT 545 HE 1

Bit 1 PORB: FHEARAAL
0: EHEMIKRSE (EBRREME, BAHRMFEN)
1. T EHELRE

Bit 0 BORB: ik EARZEAL

0: fRHEEAIARLE (REERA)E, BAURITEND
1: TfRHREEAR A

e SR P TR E MRSTN/PA3 IS H 98 A 110 o 11, (EX AL 128ms L@ BT a),  JUAT DA B E
fir MRSTEN=1, Fil &7 PWRTEB=1, jfid 4k fF & & % 17 %12 SMRSTEN=0, 1§ MRSTN/PA3 & HI7E:t A 1
A A A AN E A T MRSTN ELBR#E T 128ms b HUEIRTIN 1], 245 045 305 i R4 B 5 PA3
e

V1.1 58/111
WA B © i RPN T AR A F http://www.essemi.com




Eastsoft.

essemi

BHEREBRNEFERL

ES7P7021 ¥l Tt

5.4 fRIhFEERAE

5.4.1

78 %)
Fi i@ IDLE #5418 CPU {54047, #EN IDLE IRZS PABRE Frohke. e n] LAZE
PAT IDLE 48401, KM BA RO i, DAk N TEIRFRE BEIRIR A, S KR
BAARES Fr ThdE . S S 2 R IDLE Mefi2ys, FIT IDLE AR T (1o A e i o

5.4.2 IDLERZ
IDLE 38 4H4T)E, RZM4%P FOSC &=, CPU {=I1HZ1T, PC 4w, XH A%
RIS AT FE ThREM SR M RDIR S E 53T, He B P Ige s nl iR 95 IDLE wi %
BELEATEOCH . A 1O S SR RN IDLE BiAPIRES, #5#6E WDT, U WDT #
Wi IR ERZAT. PDB FREMBIES, TOBAREMYE 1. IDLE RE MR 5B T
FIANBER] =2 AR b, S AR R A AR R
5.4.3 MEHFREE
Fe M R = e BELASE
1 MRSTN — — —
2 WDT WDTIEN — —
3 KINT KIE 2Rk —
4 PINTn PIEn 2Rk —
5 LVD LVDIE 2Rk —
% 5-1 mefgE A E E
5.4.4 {RIDFETHIThREIEDR
4T IDLE #8400, @& ThReb g ez, Al fEH AT IDLE 484 5 #E N IR
TR R IIFEIRAS o [ BB S 3 5 N /O B AL TR 20RAS, T e A 4 [
HSF, BRESS A AN HEAT Edr el AL EE, 0255 1/O b IR
Thee KA LA AE il e A B £E
WDT Sk WDTEN WDTIEN —
KINT b KMSKn KIE —
PINTn Sk — PIEn —
LVD S LVDEN LVDIE —
* 5-2 IHEEMHURINRERC & 702k
V1.1
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5.4.5  BFBRRIISR AR AR
Gt IDLE KA, HRC B 80 3095, LRC B #hJfia AR FRHEAT
2 IDLE #EMeFRET, B BhIRE e g e mE, AN I B R e BE BN IR TARIRES A
WARMUP Ffa], WARMUP B [a] AR 458 B 8 f i B A ], i K A AN A .
Bt E 7 VR_LP2HP #£4#% 3 /> LRC I8, 2R G mefg i (7] A
3T reX aHitk+ (3~5) TLrcX fj\;'})ﬁtt"' (2~3) Tsys
Bt B 7 VR_LP2HP &4 15 /> LRC I8y,  ZRGuMEEIS (8] g
15T rct (0.5~ 2.5) TircX fj\;'})ﬁtt"' o|~7 Tsys
M RGH B E Ay, #EN IDLE #5305, LRC B4Rt 2040, Haditk 5 K40 eh—
B, MRELE A AN K
LI 758 IDLE AR T & MBI PRI LB B S TTF 313 CLKG K
Rl
5.4.6 FEHRIIEHERE
CLKG: IR epRIFHFLLR
Bit 7 6
Name — — ADCE — T8P2CE | T8P1CE —
R/W — — R/W — R/W RW —
POR 0 0 1 0 1 1 0
Bit7-6 TR
Bit5 ADCE: ADC s £ 5 {7
0: ADC FJ4foc{E
1: ADC W} ehfigE
Bit4-3 R
Bit2 T8P2CE: T8P2 fbjrf 4 g A
0: T8P2 F#fIc{s
1. T8P2 W4 fififk
Bit1 T8P1CE: T8P1 fibjerf 4 g A
0: T8P1 H|#hcfs
1. T8P1 W #p{# e
Bit0 R
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B6E X
6.1 SEFRTERATEEEL (Timer/Counter)

KRS 2 4 PWM R EER & (T8P1/T8P2).

6.1.1 8 fIPWMHEIEER £ (T8P1/T8P2)

6.1.1.1 787

- T8Px CFF 2 A TAEBE: i, PWM fijh

- BRI RSB 2 00 (Fosc/2); PWM SR, My n] e £ 4 2 G

- T8Px ZHF 2 NS PWM i 1, I H PWM i Hi o 1A i &

- T8Px CFF—ANAI L E T Al el — vl L B 5 2 s

- T8Px 1 8 fi it %% (T8Px), K& a7 /7 %% (T8PXRL), i ¥ &1 75 77 7% (T8PXRH)
FEIZ5 238 (T8PxP)

- T8Px iH AR WA v AT AL B

- T8Px (el A4: T8PxIF

- T8Px fEARINFERL AN A

6.1.1.2 W& E

T8PXIF <+——
R ——

Hih 2% |:>
s sk <
SRR A >

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

. T8Pxfr

Kl 6-1 T8Px A4kt &l
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6.1.1.3  FWOHHNEL S
THEUE S R A5 A7 AR UL 1 Ik 0000
THEER 5 RS AF AR ILAC 2 1K 0001
THEER 5 A A7 2L 3 1K 0010
THEER S A A7 AR UL 4 1K 0011
THEU S R 25 A7 AR VLT 5 1K 0100
THEUE S R 25 A7 AR VLT 6 1K 0101
THEER S A AR ILC 7 X 0110
THEER 5 A A7 2R ULIC 8 1K 0111
THEUE S R 25 A7 AR VLT 9 Ik 1000
THEE S R Z A7 2R UL 10 X 1001
THEE 5 R 2 A7 AR UL 11 4K 1010
THEER 5 R A7 2R UL 12 I 1011
THEER 5 A& A7 2R ULIC 13 1K 1100
THEE S R Z A7 AR VLI 14 X 1101
THEUE S R Z A7 AR UL 15 I 1110
THEE S R 2 A7 2R VLI 16 X 1111
*® 6-1 T8Px Jariasic & &

Fosc/2 00

Fosc/8 01

Fosc/32 1x

* 6-2 T8Px Mz Aidslic &k

i T8Px G 1 AN AL B U S as A0 1 ANl G E S 20 B . T s 5 5 20 Bies i T BB E IR S, 1B T8PXC
Pl 7 A7 T8Px THEaR AR S AL Tl B A 5 7 IR % o

TAERES T8PxM
EiNE Y SR 0
PWM % tH A X 1

#* 6-3 T8Px LAFEAMER

V1.1
RSB FT AT © -3 AR BB e e L 1 PR 2 ]
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6.1.1.4 TR AR
T8PxM=0 Ff, T8Px AyiE 2ttt ,

T8Px T H I B iE A RGN B 2 340 Fosc/2, AT I3 Tl o S i v 25 e kA7 43 St
T8Px £ 5E I A A 2N X THAU Bl AT 35 9 1AL, 2 T8Px A THEUE S A 127 47 4% T8PxP
HEER, T8Px # B aliEFIF EHIT A THEG FIR S g in 1 v 4. )50 s i £k
{65 5 70 50as o AR [FI I, AT 5 70 30ias . JFRE i ke i T8PxIF B 1, iz P iibr &/
THAEE. 2 T8PxIF & 1, 1R T8PxIE ffifg, HAmH i GIE fiiag, W4 T8Px
o, 7 P AN e N AR T RS kT R, O TSR A T, T8PXIF AL
BIERAHEE . #E CPU EAKIRIE NS, T8Px {1k T A,

2 T8PxPMS=1 Itf, T8Px THH{t 5 Fi 1Lz i & PRDBUF 4T ILAC

2 T8PxE fHiRE)5, JMI% 74 T8PxP (e 2 B ST 1 4 g2 nf & PDRBUF 15 2 J5
T8Px MWJARETT IR THEL, B2 5 Mg st ds PDRBUF HH55, 100K & ]2 774% T8PxP
(Y4 BE B 21 J1 22 v 2 PDRBUF .

WRAEZ JE it B8O R, Bk T8PxPMS=0, M= T8Px 5 /d 4z 3 PRDBUF 4%
Ja, Tk T8Px MTHEUE A 5 I ar f7 4% T8PxP #E4TILAL.

ES7P7021 %4t T/t

6.1.1.5 FRYEPWME] AR
T8PxM=1 I}, T8Px Jy PWM i iz, HHN ) PWM % s 114 B 9 HUIRAS

fEfe PWM i Aialn, & e M — M TG, R4S 8158 Bs ABriEss PWM JE
.

i) Gl

TOPx 1L 51 AT L R 5 P25 47 3 TOPXP AR, B AP 15 5
T8PxRL KB NFEE E P E A2 TSPXRH A, F1774: T8PxIF drlrbnd. #=4hE
5 PWM it 8644 0.

PWM 3

AR SE G, T8Px MEIF IR EHBI AL, FEFF PWM Hithoh 1, 24 T8Px 5
T8PxRH [{{E A 25T, PWM fiy tH i 0, FF4kakisi g iH 4. 24 T8Px Iil-4Ui 5 T8PxP
BUAHZER, PWM Bk &N 1, RN AT T8PXRL (MEUE E NS 7 17 4%
T8PXRH P, /=4 T8PxIF ki, T8Px EEILHEMIFLATIEL, TEHR PWM .
£ PWM it #30F, T8PxRH 27 8% H AT,

2 T8PxPMS=1 It}, T8Px H#{t 5 5 Fi gz i & PRDBUF 24T ILAC

2 T8PxE flift)a, T8Px MWILHIEITIATHEL, B 25 A W) ar /7 4% T8PxP #H5%, iy A
War 745 T8PXP [{E B 1) A W% nh#% PDRBUF H; # T 3k T8Px MU 2 5 Fi 1
2z PDRBUF #£47 LG .

WRAEZ JG it 8O R, Bk T8BPxPMS=0, W= T8Px 5 /A 4z 3 PRDBUF 4%
Ja, Tk T8Px Wit EUE A 5 I r 47 4% T8PxP #EATILAL .

Kb, kS b A7 T8PXxRH HIME N 0, 41T PWM JEHIA PWM % i aa 4y
0; #ksELEmEifiss T8PxRH H{E KT T8PxP, NI4HT PWM AN PWM #i i #h 2%
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EERRHRBRAEFERAE
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N1

PWM %A, T B T IE R R Th e 27 A7 2% EPWMXC<4>IEF N R Geh 4 —
39 Foscl2 BR A Gim Bl A S RE P Jiigs . MAERR, JE o4 i ik B A PWM

B AN S A bl AR T8PIF bR ALK A, FENER: (T8Px a7 Ml ic &
Do

X PWM #r, IR B

T8PxM 1 |
TePx | [ x+1 [ x2] . | P JooH[otH]oH}| . {1 A [art} o[ P JooH | .. |
T8PxP | P |
T8PxRL | A | B |
T8PXRH [305%05%% A B |
PWM
T8PXIF
Jik &
< AL gh A » PWMJ 3
Kl 6-2 #fxift PWM s =K
| il |
| Jil ¢ |
| | |
| | |
| | |
| | | L
< — T8Px it AE
| piss | | T T8PxPHIME
(4%

Kl 6-3 Frift PWM % ths = A

PWM A GHE BN fosc/2) Wik

PWM &l = [ (T8PxP) +1]X2XToscX (T8Px Hi/r4iitt)
PWM #iZ = 1/ (PWM A
PWM k3 = (T8PXR+1) X2XToscX (T8Px Hi/rHikl)

PWM 575 L

PWM (7 33 iH 52 3K

[PWM fik 5] / [PWM J& 1]

V1.1
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o Fosc/2
%k
SN — Fpwm * Fckps i
log?2

PWM 54 (N80 fose) T

PWM JE#] = [ (T8PxP) +1]XToscX (T8Px T/ 4fitl)
PWM B = 1/ (PWM R
PWM k3 = (T8PxR+1) XToscX (T8Px Hi/rHikt)

PWM 575 = [PWM ik 5E] / [PWM Ji B

PWM )73 #5528 5

vE: Tosc = 1/Fosc, Fpwm =1/ (PWM FI#i), Fckps & T8px T4tk

6.1.1.6

V1.1

W BE T PWM A A=,

OO SCRE 2 3R PWM The (BRI EPWMD, %488 T8Px {E IR £, EPWM firth
LA B AT A

BB H
SRR AU R PWM i, 5.1.2.6 75 (Frvl PWM B th i) Cavrginad.
5

TEMr T, A B At U S SR ah 4 = 6 8 i o R s i s 21 PWMXO it [,
VB EAMS S B PWMx 3, FIX AN R BRS) F k. 783X AN i 1
WHIN 6], AT E — NEXAERT ] Tdelay, KB7ibFHFoi R s fh e, ol eht
KT LRI R B 4% . FEXIN R (8 fh P fn 25 /78 PDDXC I vese, 1E
RGBT [ E A6 E R, BEXIN T % B PDDxC<6:0>Ki% & . Tdelay = 2 X
Tosc X (PDDxC<6:0>). WAL [F 1 & KT 838 %% T PWM 1 TAERE#, W PWM
A

TR AT, A o s %, K 1 BB e RS
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0 T8PXP-II-1

|

>

A
o
&

T

T e

PWMxO 1 #1l( =46 %%)

§

f

i
|
PWMx1 HHI(IRERL) |
|

N

K 6-4 EPWM HMt~= K

o

T8PXP+I-1

L
|
AR —

A

.

&

|
T
I
X IR} 1] |
I
I
I

|

PWMxO0 i
PWMxO0 /PWMx134) = 2%

PWMx1 ]

BEIX I 7]

PWMxO0 ]

|

PWMx0 /PWMx135{EA 2
PWMx1 i

| €
; BE X BT
|
|
N |
PWMxORi 4%, T VVMXO Ji] : |
PWMx1E A 7%k | I
PWMx1 3 ] ' '
| hilig
: IWEIZHu'lHJ
| I
PWMxO 241 w
PWMxO1E& 4%, ' I
Y [X i
PWMx1E4G%% I?EXE " : eI 1]
: :<—>
PWMx1 ] ! !
l :
I I
! |
K 6-5 EPWM ¥:#ifmim=E
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6.1.1.7 EPWM H < Wi M & J5

V1.1

AR R MOk FE A, v PA2IN_EPAS & 4 AN ST 11 . 24 B 3 KW fir
EPWMXxASO f#fit, PA2/N_EPAS BN “07 I, k4B KBt

YW R A, EPWM i U IEIAL T e WRlR 7S, B I Wk S Tl % B TEXAS
AR ke, AT AR B oA 17, “0” siE S (=&, RN, 7E3%k
RET, KW Fr LS EPWMXASF (TEXAS<7>) B 1. WIS LCW H4— B AR, ¢
Wr s bR EA A SIS T . TE I TEXAS E )W 2 ae s kA A48 .

EPWM HJE 5, @ITHCE % 74y PRSEN (PDDXC<7>) Ak £ R WrIRAS T 344
M HESNEFR. MR PRSEN 108 1, HXBrFIME)E, B1F2 B 3hE TR brH b
EAL, JFES EPWM ;4 PRSEN 709 0, kWA G, HEMRIMEE
KW bR &AL, EiS EPWM IhAE; EPWM )R 5, EPWM K% 276 F—4 PWM
FIIER . AT 2% T,

EPWMASF A

BN _J i i
PRSEN | |

KTt

EPWMi i J_\

I

| >

' L EETE

T PWMJE 1 T T T
EPWM Jd Sl %hig  EPWMEA
SR R TR RS BE

Kl 6-6 EPWM xii5HZHEE (PRESN=1)
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V1.1

SEEWEEA 4‘ i i
PRSEN ! !

EPWMASF{;

KTt

I

I

I

I I

B :

! 1B TAE

T PWMJ ] T T T T
EPWM}% PR S WA EPWM
B A HRAE R BEE EH

Kl 6-7 EPWM X555 (PRESN=0)

BEEREHR

EPWMxC<1:0>f2 fa V1 F F % —XF EPWM i th 51 ik £ EPWM % th {5 5 A m A
RMEKHF A% EPWM KISt PE, 040 EPWM 51 ARG & v th 2 e+, T
T RE- BN FLER R, PRI ANHEREAE EPWM 51 D% HERAS N, oot B P A T
H. /£ EPWM IR EABRAIAG AN, T AEFIaa L TR 5E A, 4% PWMx0 AT PWMXx1
JITEH) EPWM 5] B3 & 9k IR .
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6.1.1.8 YR RE v 58
T8Px: T8Px i

Bit 7
Name T8Px<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 T8Px<7:0>: T8Px i %4

T8PxC: T8PxC 5| & f75e

Bit 7 6
Name | T8PxM T8PxP0OS<3:0> T8PxE T8PxPRS<1:0>
R/W R/W R/W R/W R/W RW R/W RW RW
POR 0 0 0 0 0 0 0 0
Bit 7 T8PxM: T8Px L{FtRikt%fr

0: JEMZAE

1: PWM iy Ak
Bit 6-3 T8PxPOS<3:0>: T8Px Ji 747 % /3 4 L e o7

0000: 734ty 1:1
0001: 734ty 1:2
0010: 734tk 7y 1:3
0011: 73Hitk oy 1:4
0100: 734tk oy 1:5
0101: 734kt y 1:6
0110: itk 1:7
0111: 73Hitk 7y 1:8
1000: 74tk 1:9
1001: Mtk y 1:10
1010: ZplitE oy 1:11
1011: 734kt 1:12
1100: 734kt 1:13
1101: 734kt 1:14
1110: 734ty 1:15
1M11: 734k 1:16

Bit 2 T8PxE: T8Px fiifigfi
0: %lﬂ T8Px
1: {iﬁ% T8Px
Bit 1-0 T8PXPRS<1:0>: T8Px Tl 4 i %% 40 4% Lh ik 647

00: 43#ikt A 1:1
01: Mkt A 1:4
1x: Ak 1:16
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Bit 7 6 4 3

Name T8PxP<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 T8PXxP<7:0>: T8Px Jil {75 17 %

T8PxRL: T8Px }§/3 F173%% 8 fiL
7 6

Bit

5

Name T8PxRL<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 T8PXRL<7:0>: 8 ik & & 178

T8PxRH: T8Px }&E &R H 8 fiL

Bit 7 6 5

Name T8PxRH<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 T8PXRH<7:0>: 8 {iif# ¥ % /7 4%

T8P10C: EPWMO % % & 1788

Bit 7 6 5 4 3 p) 1 (]
Name | — | — | T8P1PEN<1:0> T8P1NEN<1:0> PWM11EN PWM10EN
RW | — | — R/W R/W RW R/W R/W R/W
POR | 0| O 0 0 0 0 0 0
Bit 7-6 R
Bit 5-4 T8P1PEN<1:0>: T8P1 ] PWM it & Bl 47

00: PA1 %t PWM10
01: PBO %ith PWM10
10: PAG6 it PWM10
11: PB2 it PWM10
Bit 3-2 T8P1NEM<1:0>: T8P1 ] PWM %Myt & il sk ¢ o7
00: PWM11 % 5%
01: PA2 #ith PWM11
10: PB1 fith PWM11
11: PB3 #irth PWM11
Bit 1 PWM11EN: PWM11 it 48 B fir
0: @M IO
1: EPWM %t ohfg
Bit 0 PWM10EN: PWM10 i F§EfERT
0: B IO
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T8P20C: EPWM1 % % & 1788

Bit 7 6 5 4 K] 2 1 0
Name | — | — T8P2PEN<1:0> T8P2NEN<1:0> PWM21EN PWM20EN
R/W — | — R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0
Bit 7-6 R
Bit 5-4 T8P2PEN<1:0>: T8P2 ) PWM i th & Al B Air

00: PA2 ittt PWM20
01: PB1 fith PWM20
10: PB3 fijth PWM20
11: PWM20 %t ¢ i
Bit 3-2 T8P2NEM<1:0>: T8P2 ] PWM %Myt & il ik ¢ 7
00: PWM21 %154 4]
01: PBO it PWM21
10: PAG %irthi PWM21
11: PB2 %t PWM21

Bit 1 PWM21EN: PWM21 i [ GEAL
0: @M I/O
1: EPWM %ith Difig

Bit 0 PWM20EN: PWM20 i [ {4 GEAr
0: @M /O

1. EPWM % ThRe

EPWMxC: EPWM [iC & 21752

Bit 7 6 ) 4 3 2 1 0
Name | T8PxPMS | P1Mx — PWMx_CKS — — EPWMxM<1:0>
R/W R/W R/W — R/W — — R/W R/W
POR 0 0 0 0 0 0 0 0
Bit7 T8PxPMS: i HHILAC 1L #5467

0: T8Px iI#E 5 il 27 7 25 T8PxP #ATIULAC (BRI

1: T8Px 1T 5 A gk rh#% PRDBUF #ETILRL
Bit 6 P1Mx: T8PxM=1, EPWM %t 3t I 3% 347

0: Hifift, PWMx0. PWMx1 Jhars

1. EHFHH, PWMx0 5 PWMx1 HAbgrH, G B8 X I Al i)
Bit 5 TR
Bit 4 PWMx_CKS: PWM #ith 50T, THEr ehiik $4r

(SEikdE PWM B HH80s 40, &5 FHdAE T8P)

0: REGHBh 2 440

1: RGP
Bit 3-2 TR
Bit 1-0 EPWMxM<1:0>: EPWM TAEBIAESEAL

00: EPWM, PWMx0, PWMx1 &= &k
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01: EPWM, PWMxO0 &=H %L, PWMx1 (KA %L
10: EPWM, PWMx0 A%, PWMx1 =6 %L
11: EPWM, PWMx0, PWMx1 fixf %%

PDDxC: EPWM X FER #2541 517 5%

Bit 7 6 )
Name PRSENXx PDDxC<6:0>
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
Bit7 PRSENx: EPWM = 5 5 H#i {7
0: HHEZNKWFMMEE, BIKW RIS LIRIHEE, 4 REHE A EPWM.
1. HEIPRMHEMEE, BaRME RS A3EE, EPWM B3E)S.
Bit 6-0 PDDxC<6:0>: EPWM 4t [X ZEB 157

TExAS: EPWM B3l iras

Bit 7
Name | EPWMxASF — — | EPWMXxASO — — PSSxBD<1:0>
R/W R/W — — RW — — R/W R/W
POR 0 0 0 0 0 0 0 0
Bit 7 EPWMxASF: EPWM H s Wr S hr EAL

0: &ARWIFMKAE

1. K fFCa ke
Bit 6-5 N
Bit 4 EPWMxAS0: EPWM [ 5% 0

0: N_EPAS 3iii IR 520 EPWM

1: N_EPAS i1y “0” 5l#E XM
Bit 3-2 N
Bit 1-0 PSSxBD<1:0>: il PWMx0 F1 PWMx1 5 etk 242 il fr

00: i i “0”
01: uif i “1”
Ix: i A=A
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6.2 RKEEAWHESR (LVD)

6.2.1

6.2.2

V1.1

ik
R SRS R D Re, BI LVD, HTEIEVERE VDD, e AR it
& WA RS R P EMC IR AT, S A e 2pEh o E H AR LS R AR E R,
FREAL KT A f g o A erl B i AR T g (BRI, AT fe it — MBS S, K
CENER Rl R e S el TR

LVD#:fE

LVD ZhREHIE R H LVDC 257742 s ) LVDEN #5417 % B . 4 LVDEN frisZnt, LVD I
feAkAE, 4 LVDEN (B &, LVD Ihigffifs. LVD Bibof sk f £ VDD 5 il s % 52 1
(] P HEAT o, HL RS SL@ I LVDC 272941 LVDO A AT A5 . T30 B8 e ) 1 A2 Pl
LVDC 2 4232 s iy LVDVS B B , 460l ¥J5 LK VDD i, 7518 F I BB 96 R 2.1V~3.6V.
2 L RA T P08 U BB R, LVDO Ripl B s, WA BMEE =4 . 24 LVDO &
it P24 LVD thiibR &, filk LVD bR E 10 &1 7 149 LVDO _EFHET=2E . LVDO
TR R LVDO IS sR T BRI #877 4 o 24 LVD W3 B 5 B2 2E LVD F I iR
FEREIRAE R T LVD H by o) it

VDD

HL A
T e

ov

LVDEN

LVDO

Kl 6-8 LVD LIER /7K
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6.2.3 HFERIIREHE
LVDC: LVD ##|&/7es

Bit 7 6
Name LVDS<1:0> — LVDFLTEN LVDIFS<1:0> LvDO LVDEN
R/W R/W R/W — R/W R/W R/W R R/W
POR 0 0 0 0 0 0 0 0
Bit 7~6 LVDVS<1:0>: LVD filik Mt ik CFEHNBHED
11: 3.6V
10: 3.0V
01: 2.4V
00: 2.1V
Bit 5 TR
Bit 4 LVDFLTEN: LVD JEJ; #f g
0: ZEik
1: fiiRE
Bit 3~2 LVDIFS <1:0>: LVD Wz = A ik £

00: LVDO bJHisr=4: ik
01: LVDO FF##5 A by
10: LVDO L FFBI R FH#R = A v
1M: fRE
Bit 1 LVDO: LVD #i AR AL
O: 7 5 0 P 1 v PP A
1 A R0 AR T F R
Bit 0 LVDEN: LVD f#igéfr
0: #&1k
1: ffigE
VEA: Y AP SERRERTENT, AR IE R R, @UAERE LVD, 7E LVD K, EE T IAP Bk
VE2: 4 LVD JEM AT, £ 200us FEFEHT LVD RIEAS S M ER . 9B kiR RHERR, EAEIE LVD Y.
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6.3 E/EEBREEL (ADC)

6.3.1 MR

BN 7 5 28 F TR S S A s — 20— RIRIB A B B 5 5 . BE S & m 2
BEE BN, G SRR OR R RO IR B MR I A\ S . T SCHF 12-bit 6+2
AN AD Fefeds, ATHCE Rimf A Z 2RI, Gid A/D B eds F i 12-bit 3k
A7\ ADC 4 %5 /74 ADCRH. ADCRL .

O B BRI

12 {37 AD RFERESE

6 A\ +2 A~ FELIE R A 8 T T

A 3G BB B S RN

12 AL e L, SCRe A 55 8 B B AL 58 E
SCHRPAIMNER RN 2 2 v s AT e 4

SCHRPFELYS LRI, ALY T RT3

I TG B I R A e

SCREATTC B A/D e i

PR K F R G B Fosc

SRR PWM E Shfih

O ERYRe4LF

ADC ¥4t %7 f7#4% (ADCRL, ADCRH)
ADC =il %7 f7#% (ADCTLO, ADCTL1, ADCTL2)

O hlTATE {E

SCHF AD B bl

6.3.2 ADCHEEHWE

VDD

ADCHS

Aojﬂ
l¢—X vDD/8
l«——X vDD/4
ADSOC M l[e—R AIN5
D y [ BAN
ADCRH/ADCRL c [¢ X l—— AIN3
ADSRST le——X AIN2
ADEN l¢—X AIN1
[¢—X AINO

V1.1

Kl 6-9 ADC WLt

751111

RSB FT AT © -3 AR BB e e L 1 PR 2 ]

http://www.essemi.com



Eastsoft.

6.3.3 ADCEE
ADC S RIAT, MRHE T EX CL R U T IEMECE, 4 T 2Bt R,
b
ADC #4242 7] 1% Fosc. Fosc/2. Fosc/4. Fosc/8. Fosc/16. Fosc/32. Fosc/64,
nliE it ADCKS<2:0>%5 /7 28 1 ¥ AT 75 B 1 st b, @130 1 % TAE R ADC 446 >300KHz,
TN 2520 ADC 5 o
SE R

ADC HUER MBI — DN IESH BRSNS H I, NS U5 A7 5
VREFP #l VREFN. HTiZMMoMBAM 755 PB1/AINA. PBO/AIN3 S H], 7EfiH
XTSRRI, F7eEid ANST Zi /23 IEFf & E 2 Hun DR AL. IE2% ]
JEr[iEit ADVREFS<2:0>f7i&#: VDD, 4V. 3V. 2.1V 8# & VREFP & Himl1, 1%
5 TS B ik 3 VSS B & VREFN 8 1w .

TN RS

A Frh ADC g N T B (S S A M Z 05 S, ik ADCTLO %5 f74% 1
ADSDIF #17H &

R v O RE

AR Fr i ADC HaL 1) BT B4 N\ JE AINX R PA i [T R, 7613 F ADC HEL B B e T
RS BT ASE Y % Td i ANSO/ANS 2377 25 1 BRI SR AY

BHlE SR REESE

ADC HLIR{HRERT, FH2cikE AID BiRUMIE . A8 K ADC HLEE S HE 8 /N N Bk 4 417
SN, S NEIE Sy AINO~AINT . T3 6 FIEIE 7 P30 &y e i v R AG M iE, i
ANERENIEIE KA AINO~AINS. A/D 54D I 1% 06~ i vl il it ADCTLO /7 2e i1
ADCHS<2:0>/v 1% £

oy Nk #

fih & AD ¥efferil, TR ek RT3, 1B ADCTLO 2747 2 1f¥) ADCMS &4 F 81K
FARIE S e

xt55 75 Ak

AR FT ADC LIS R 45 SR SCRF PRI 557 30, ARA S AT g 5, mTiE i ADCTLA
A7 1) ADFM A7 AT+

ADC R il 5 07 ik

AN ADC BEBRSZRF il A/D e i 05 2 Bl R PWM B 3 fid % .

7E ADC iU iz ADEN fiifg)s, L8 fF1 ADC ##)mzhfz ADSOC & “17,
ADC EHITURREAT e e, B BT Ak 5 AID %4 72 ADC LB L3 ff e iz ADEN A1 PWM
Hzhfit % ADC fi ez TRIGEN #B{RE )5, H PWM A7l {55 S ADSOC {2 B3 &
N “17, ADC BHRITIGHET AR, Ay PWM B3k .

PWM H gl I AT ik £k H PWMOO0 5 PWM10 155, i@t B il & Ik 347 TRIGS i

ES7P7021 %4t T/t
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ATERE, PWM Azhfil kbt nl @it TRIGPEG ik PWM BTy sk R FEp il %

6.3.4 ADCiE# b
T EA SCIL ADC B4t B2 1 5 AN 5 0%

Step 1: i+ ADC ¥4 8, i#id ADCTL %5 /7-45 (1) ADCKS <2:0>i%4% ADC ##fif
Bl

Step 2: ®EFIENSHHEE, @il ADCTL2 Zf7as+ ) ADVREFS<2:0>3H 171 #%.

Step 3: EFHINGE TR N RIS TR 25T, L ADCTLO F A& MG T
¥4 ADSDIF % # .

Step 4: VB S M HBOVBAUER, BIEHEmRLLis MfE )y ADC Fed N I, Hidim 1
Rk A7 as PAS I £

Step 5: WEFHE S5 AN @EIE AINX, @it ADCTLO 771745+ ) ADCHS <2:0>i%%% ADC
LEDPSEER

Step 6: WEFHITA, iEiL ADCTLO %17 #: 1] ADCMS fif, b By il 2 i 4k
et o

Step 7: WEFEHARNF I, @it ADCTLT FAEA ¥ ADFM 7, 148 = Ar a5 i
BRI T E

Step 8: WIREAL I hibr, W rhIWrEH) e A7 ds 5 E LB E, CLifR ADC T DI RER:
IERGE . TR A R b W REAr GIE B*17, ¥4 ADC Il gefr &1,

Step 9: fiift ADC i, #§ ADCTLO #rf##: [ ADC ftifefiz ADEN B &N “17, flife
A i itk ADCTLA apf7ds ) ADRSTST iy “17,

Step 10: B ENM{ES, £l E ADCTL1.ADRSTMD £y “07, NIZ a4 [ 3B E
7, #1%EFF ADCTL1.ADRSTST iy “17; #5c & ADCTL1.ADRSTMD £ “17, N
TR R E AL, ¥ ADCTL1.ADRSTST ik & AN “07, EMBIRFEEMEEE S ARE D
3us Ja7r7 4,

Step 11: kP A%, WK ADCTLO &5 f7 4%+ (1) ADC /5 iz ADSOC {7 i BN

“17, BIJT45 ADC ¥effe; F5iF PWM Bk, #5618 TRIGS frik# B ahfil kI8 A1
TRIGPEG fi7i& 5 PWM H3lifil & 43, & PWM H 3l & ADC {f5efiz TRIGEN Jy“17,
f£ PWM Hzhfilk ADC #Hu i B e Ua, Btk (5 5% B3k ADTRG 7 &
N 417, JTHiaiEtdT ADC Fefe.

Step 12: #if) ADCTLO Zi {748 15k A2 ADEOC i, #fiE tik ADC #5215 5¢
B, EWCE T W, RTIE R WA SR A ADC B 5E R .

Step 13: i ADCRH #1 ADCRL 77 {735 1 [ e 25 21

Step 14: LA T E X Step11~Step12, PIIREUZ IR HI45 %, 2 J5¥% ADCTLO
FAF AR ADSOC 7 BN “0” KA 1Lk

ES7P7021 %4t T/t
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6.3.5 ADCHFIHERER
ADEN
ADRSTST
< trst »

Kl 6-10 EAIRE

aook | L L

ADSOC
- tcon _
ADEOC
HIEEE
5
ADIF
ADCRH,ADCRL [FEUE HEuE
K 6-11 K

oo T LTI~ T
REEE
ADSOC
ADEOC
P REE
ADIF 7—‘ —‘
ADCRH,ADCRL data, datan.1
K 6-12 &Lt

1 BEABAER trst>3us;

V1.1

78/111

RSB FT AT © -3 AR BB e e L 1 PR 2 ]

http://www.essemi.com




essemi ES7P7021 %fii i

& R RMBFAERL

Eastsoft. | ess

vE 2. SKPER TH] tcon=14*Tadclk;
T 3: AD B4 E W] Tadelk, Tl ADCKS<2:0> 27 17 ds it B A [F] 4 % o

6.3.6 HFERINAER AR

ADFM

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1

1 —

ADCRH ADCRL
Bit0O Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

D11 | D10 | DO | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

0 D11

D10 | D9 | D8 | D7 | D6 | D5 (D4 | D3 (D2 | D1 (DO | — | — | — | —

Bit 11~0

ADCTLO:

Bit
Name

D11~D0: ADC #Hf4h

ADC #=HI| %748 0

7 6
ADCHS<2:0> ADSDIF ADSOC | ADCMS | ADEN

R/W

R/W

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

POR

0 0 0 0 0 0 0 0

Bit 7~5

Bit 4

Bit3

Bit 2

Bit1

V1.1

ADCHS<2:0>: A/D bl s ik AL

24 ADSDIF=0 It}

000: jBiE 0 (AINO)

001: JBiE 1 (AIND)

010: JHi& 2 (AIN2)

011: i#HiE 3 (AIN3)

100: iHiE 4 (AIN4)

101: #iE 5 (AIN5)

110: VDD/4

111: VDD/8

24 ADSDIF=1 It}:

x00: HiE O FdEiE 1 (P % A: AINO, N¥ifiA: AINT
x01: J#IE 2 FldiE 3 (P i A: AIN2, NimfiiA: AIN3)
x10: JHIE 4 FLEE 5 (P uifiiAN: AIN4, NimfiA: AIN5S)
x11: 1%%’

ADSDIF: $i {55 R AL

0: HuhfE 5

1: EofES

ADEOC: A/D #H iR AL

0: He¥ibAT P BRI 4R

1. RS, B A 8 G A RUE 5 fRFF—4> ADC B4f)
ADSOC: A/D ¥4 )3 shfi

0: 151k A/D B

1: % AID i

24 ADCMS=0 i, ZfH3hiE 0

24 ADCMS=1 i, %07 T5ZHAE 0 KfF 1k A/D SREEE
ADCMS: #7770k P07

0: HLRE:H
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1. BELHEmHR
Bit 0 ADEN: ADC f#ifefs

0: %M
1. {fifs ADC Fith

ADCTL1: ADC #5151

Bit
Name

7
ADFM

6

5
ADCKS<2:0>

ADDISH

ADRSTST

ADRSTMD

ADSRST

R/W

R/W

R/W

R/W

R/W

R/W

R

R/W

R/W

POR

1

0

0

0

0

0

0

0

Bit 7

Bit 6~4

Bit 3

Bit 2

Bit 1

Bit 0

V1.1

ADFM: &5 550055 5 g £ 0r

0: mfIxt5% (ADCRH<7:0>, ADCRL<7:4>)
1: {&A7 %5 (ADCRH<3:0>, ADCRL<7:0>)
ADCKS<2:0>: A/D 4t gifi# (Tadclk) EHAL
000: Fosc

001: Fosc/2

010: Fosc/4

011: Fosc/8

100: Fosc/16

101: Fosc/32

110: Fosc/64

1M1: fRE

ADDISH: & R HEFE A7

0: L3

1: JBH, P um AR N S N\ P e 1
ADRSTST: ADC EALRAHE

0: EALRE

1. TIRRES

ADRSTMD: ADC & ik %

0: fififtHshEN

1: BHEEA

ADSRST: ADC #tF & izl

0: i

1: 2L
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ADCTL2: ADC ##|&7e 2
Bit 7 6
Name ADVREFS TRIGS | TRIGPEG | TRIGEN | — —
RW R/W RW RW R/W R/W RW — —
POR 0 0 0 0 0 0 0 0
Bit 7~5 ADVREFS<2:0>: £ Hi L JF 07
000: ADC Z*%HiJk1E;y VDD, fiiihy VSS
001: ADC Z%HiJEIEN A 4.0V, il VSS
010: ADC Z¥#HiJEIFu A 3.0V, fikih VSS
011: ADC Z#HiEIEui AN 2.1V, i VSS
100: ADC Z% ik iEsi A4 VREFP, kil VSS
101: ADC Z% % ik A4 VREFP, iy VREFN
HAth: 13F7
Bit 4 TRIGS: H3hfil Kk HEAr
0: PWMOO
1: PWM10
Bit 3 TRIGPEG: PWM Hzhfih & ADC W#sikir
0: PWM ETHE
1. PWM FE#US
Bit 2 TRIGEN: PWM Azl % ADC 1§ifigfir
0: %1k
1: fHiKE
Bit 1~0 N
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FB1E b

7.1 A

TR N EETIRE, B RO IR B U e R, P] DU R AE IR IS AT AR
w5 FA, IR RAE L HTISAT R S L, L B SR  R S5 A2 N 1 S
PAT RS BL A W R S5 RE e, ARBERAFAT . A RIS DGCRRERIN T, e 2 W] S0FF
11 AR AP ITAT 10 MEE IR

s B o TR 3 B W IR R
ES7P7021 10 1

7.2 HHEHISAER

BRI T
PIFO
SOFTIF
) GIE

KIF
ke ——

IAPIF
—wPE | ——

B 7-1 B s @
V1.1 82/111

WA B © i RPN T AR A F http://www.essemi.com



essemi

EERURBRABFARAE

Eastsoft.

ES7P7021 ¥l Tt

7.3 BRIANFBTER

BRI AT A o TN IR F- 0004, I 7 i3 b 7 A 55 75 o 0 48 v Wi 25 K% P I A g
REEATFIWT, BN TR R WA AR IR, T SRAT AR L T R 55 A2 . 1A AN S

5 TR S T
O B SRR
1 By SOFTIF — — GIE —
2 KINT KIF KIE KMSKx GIE —
3 IAPINT IAPIF IAPIE — GIE —
4 PINTO PIFO PIEO — GIE —
5 PINT1 PIF1 PIE1 — GIE —
6 PINT2 PIF2 PIE2 — GIE —
7 PINT3 PIF3 PIE3 — GIE —
8 LVDINT LVDIF LVDIE — GIE
9 T8P1INT T8P1IF T8P1IE — GIE
10 T8P2INT T8P2IF T8P2IE — GIE
11 ADINT ADIF ADIE — GIE
% 71 BRUH R AL B %
7.4 FEHBHES

T DR R R T AR 25 R e TR MR EE A A AR )

B4 R4 PUSH (JEER) 1 POP (Hikk) 54, W LA () SEE M /T TAEIRZ B AR AE AN
WE. A, PSW. PCRH 1 BKSR #1745, 70l & BN B 174 AS1. PSWS1,
PCRHS1. BKSRS1 il ASO. PSWS0. PCRHS0. BKSRS0, FH T X} HH R 27 17 28 I AR A7l
WA . g AL, AT R Al PUSH 1 POP #5854 [ 5h58 UM B IARAE 5K
SENE, PERIG 7 A7 AR AR I HR A J7 5X
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7.5 lEE

AP RRREA, HOR R R B E DY 17 IR S A R R B A AR A R
FREFPHAE AT, 700 2 AR 251

1)

2)

7.5.1

7.5.2

7.5.3

V1.1

XL “17, GRBAIrh AR SR SO 17 X R EReAy “0” I,
B R IWrbR S “17, it AR, R A Bk & PR 55 A ik 4R AT

AR/ W EREAL GIE J8 “0” I, R SRl HIriE K. SR/ Eaess GIE 4“1
I, R R 2 v R 55 R P L kAT

S8 A i

2 PINTx 8 Al P BO BTN o 1, HLAR A 5 200 2 il A SR AR I, 7 A
PINTx #h&8o H A W, AR ibr S PIFX B2 E “17. AR WEEs i GIE. S
Pz A PIEX #R4E Y “17 IF, U CPU At PINTx bl I i IBrig sk . 24 rhigr
SEAFRVERS, RGURHE A R AR S5 R P N Dbk, AT P TR P AL

R, AR T WS S PIFX AT i e PIEX #8758 I AT ER, INTCH 747
ST RCE AR A, W I E Dy BT AR A . R BRI A BB A

BB 4% o T

2 KINx 58 s e B 9 K fan N 1, RAB5 il A 2B rP A ] — i NS 5 A
RSP ARALIS, K TR bR AL KIF B “17, A h bzl fr KIE 9 “17, Ha/d
Wizl GIE FERERS, M CPU A& HYAMEHZ B il oK o 4 S El4% i o i 2% 1 S VRIS
R GUR NN W A s R N (L, BEAT TR TR R AR B

56 P A/ B 42 B PP IS S 200G A L (R ) A7 O ELAE RES NS H2c B v o 11 P PA 0 95
EARENES

FEAZBE T RE (KMSKx=1, KIE=1) R, Joxiim 1 Ar a8 b T 8 miE Sy, 1kt
Wikn &AL, PG R A .

TEBRZ A bR AL KIF RS BRI

1) WS A A7 SR BT B ECE SRR, TR 1 P S B S E AN VL B ) 2 A

2)  BAFER PR EAL KIF,

Hh AL g7 KIE A 7 B2 I AT T B

T8PxIL L H Bt

8 LIS B i B 2% T8Px WA LA A A ] 7= A= DI A 1B

O TR

T8Px 7£ 7€ I &2 T XS THEUN Bgh AT Y TH 2, 24 T8Px MTHEUE 5 I & 17 4% T8PxP

HIZRE, TOPx M AN T EH M FIREE AN 1 38 4 JE A 5
{855 55 S MR T, 72 DL o

<O PWM #i it
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7.5.4

7.5.5

T8Px 7£ PWM #i A% 5 N AT 3048 115, 24 T8Px (it HUE 5 & 3 %517 2% T8PxP M4,
P VLS T

TBPx ICRL TR, 45 TBPXIF (i 17, % T8Px PLRCH I i TBPXIE
B <17, BAURRISTRL GIE ffiEh, W CPU Kt TBPX DL BT K. 2 ToPx
VLR T P SOV, RGOS AR FH B AOMRS A A I, 37 TR A 5
LR, TOPX DAL 4 6 TBPxIF Rk i TBPXIE H5Tomid Bl it

LVDH i

24 VDD HLE/NT LVDC #4728 B B M BRE R R, A E R4, Sikibrs LVDIF 47
BB 17, mEPWHERES LVDIE By “17, HA R lrzdfs GIE (68, M5 CPU
R LVD H WK . 2 LVD WA SR YRR, R GUKE HE AR R T 1 AR S5 FE N L
HATHWIAR A . HFEFRENEZ, LVD FlhsdfA LVDIF Fifigef; LVDIE #7 @
SRR

ADCH i

* ADC HeHise iy, ADC Hil™4:, Filibrs ADIF figiE “17. %5 ADC Il fERef:
ADIE BN “17, HAeRWrEHAL GIE fEgent, Wi CPU Attt ADC HilfriEK. %5 ADC
TS AE SRVER, RSV AN W RS RE P N D, AT TR IR P AR . BT
E M2, ADC mhibrbr LA ADIF Al Wil G2 ADIE #8781 8 s

7.5.6 HHEBAEEEREN
F P e A B P TR 75 SC TS BRAR R A R bR, 38 G R IR A
b RS R WThR & CREELEERRD 4b, AR R ks S0 08 SAFHERR .
SR TRE A R T P AR S AR TR T PR R I A, TEBR TR W RS SRR, U PR T
Wrbs IS B G, R W bR IS BRI 5 B AT A T . A R EAS BT ) AT
TR B TERRIRVE, BRI WREER I NI TSR] DU ST WS b W bR R
BEERBIARTE B
7.5.7 4$EBRINEEHAE
FR W D RE HH— 2R 5 % ) 2 A7 242
INTFO: HlitrEsHES 0
Bit 7
Name ADIF T8P2IF | T8P1IF KIF IAPIF
R/W R/W R/W R/W R/W R/W
POR 0 0 0 0 0
Bit 7 ADIF: ADC thrbr& AL
0: ADC A=Al
1. ADC A (AR EE)
Bit 6-4 e
Bit 3 T8P2IF: T8P2 thikrkr & A
0: T8P2 i1-##siHEA KA VLD
1: T8P2 iHHss it Bk AELHE (L AUHHEE)
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Bit 2

Bit 1

Bit 0

T8P1IF: T8P1 thlhrdfir

0: T8P1 THEZR TR A AE UL

1: T8P1 T AR A VLS (AAURAFHER)
KIF: Akt Wbs A

0: AhEBizsdf oA

1: A A PR (AURHEED
IAPIF: AP Hl¥ibr &AL

0: IAP A=A Hr iy

1: IAP P24 by (BB S

INTEO: Wi fHRERFFE 0

Bit 7 6 5 4 3 y 1 0
Name | ADIE — — — T8P2IE | T8P1IE KIE IAPIE
R/W RW — — — R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0
Bit 7 ADIE: ADC il gEfr

0: %&b

1: fligE
Bit 6-4 N
Bit 3 T8P2IE: T8P2 Hhirfiifitfir

0: %%k

1: fHi6E
Bit 2 T8P1IE: T8P1 ki {ERENL

0: %1k

1: ffifg
Bit 1 KIE: #MBi s b s g s

0: %1k

1: ffifg
Bit 0 IAPIE: AP W fifiEfir

0: %Ik

1: fligE

INTF1: FHiir &8 1

Bit 7
Name — — — LVDIF PIF3 PIF2 PIF1 PIFO
RW — — — R/W R/W RW R/W R/W
POR 0 0 0 0 0 0 0 0
Bit 7-5 TREE
Bit 4 LVDIF: LVD Hlfrhrdfr

0: LVD ARAGM 2 T B AR B

1: LVD R B TR R COAUH R E R
Bit 3 PIF3: PINT3 &Ml 1A Wi br A7

0: AR I BT h s S
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1: ARG O A R WHE S OB BEHER)
PIF2: PINT2 &bt [ H Wibs 47

0: AMEbsG O E s S

1. AhEE O A R E S (IR BAEES)
PIF1: PINTA #hut 1A Wrbs S 47

0: AMBsG O ET WSS

1. AhEE O A R E S (IR BAEES)
PIFO: PINTO #hiifi [ i bs & 47

0: Ahu 1 BT biE S

1: ARG O A R WHE S (LA BEHER)

ES7P7021 ¥l Tt

Bit 2

Bit 1

Bit 0

INTE1: B FREAFRE 1

Bit 7 6
Name — — — LVDIE PIE3 PIE2 PIE1 PIEO
RW — — — RW R/W R/W R/W R/W
POR 0 0 0 0 0 0 0 0
Bit 7-5 e
Bit 4 LVDIE: LVD Wiffifefr

0: %&b

1: fligE
Bit 3 PIE3: PINT3 4k [ 74 GE A7

0: %%k

1: fH6E
Bit 2 PIE2: PINT2 4k I 74 GEAr

0: ki

1: ffifg
Bit 1 PIE1: PINT1 &b 1 Wi e fr

0: %1k

1: ffifig
Bit 0 PIEO: PINTO 4hsfui 1 Wi s e 47

0: %1k

1: ffifg
INTCO: =iz &4 0
Bit 7 6 5 4 3 y 1 0
Name | KMSK7 | KMSK6 | KMSK5 | KMSK4 | KMSK3 | KMSK2 | KMSK1 | KMSKO
RW RW R/W R/W R/W R/W R/W RW R/W
POR 0 0 0 0 0 0 0 0
Bit 7 KMSK?7: KIN7 $2 5% N\ B i 7

0: Bfili

1: BRI
Bit 6 KMSKG6: KING F2 % N\ B i o7

0: Jfili

1: AP
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Bit 5

Bit 4

Bit 3

Bit 2

Bit 1

Bit 0

KMSK5: KIN5 248 5 N\ Bt i fir

0: Bfili

1: BRI

KMSK4: KIN4 $2 8% N\ B i 7
0: Jfili

1: AP

KMSK3: KIN3 2840 A Bt i for
0: DBl

1: AP

KMSK2: KIN2 284 A B i o7
0: Bl

1: ABRilk

KMSK1: KINT #8450 A\ B i {7
0: BFii

1: ABRilk

KMSKO: KINO % 84 N\ 5 il o7
0: BFili

1: ABili

INTC1: AREi#EmH& e 1

Bit 7
Name — — — — PEG3 PEG2 PEG1 PEGO
RW — — — — R/W R/W R/W RW
POR 0 0 0 0 0 0 0 0
Bit 7~4 e
Bit 3 PEG3: PINT3 fil ki ik £ 47
0: PINT3 TFR&# bk
1: PINT3 _ETFH ik
Bit 2 PEG2: PINT2 fil kil #% ik £47
0: PINT2 TR flA
1: PINT2 BRIk
Bit 1 PEG1: PINT1 fili kil #sik 47
0: PINT1 Rk
1: PINT1 _bEJHiE ik
Bit 0 PEGO: PINTO fili & i 5 £ 47
0: PINTO FR&EfmA
1: PINTO _bJHii ik
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LB RRHE

mi

BFARALE

PINTS: A9 Wrdn Ok 5438

Bit
Name

7 6
PINT3S<1:0>

PINT2S<1:0>

PINT1S<1:0>

ES7P7021 ¥l Tt

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

Bit 5~4

Bit 3~2

Bit 1~0

PINT3S<1:0>:

00: PA7
01: PA5
10: PB3
11: fRE

PINT2S<1:0>:

00: PA6
01: PA4
10: PB2
1M1: fRE

PINT1S<1:0>:

00: PA1
01: PA3
10: PB1
11: PB5

PINT0S<1:0>:

00: PAO
01: PA2
10: PBO
11: PB4

PINT3 HrifrjifefAr

PINT2 Hh iz 547

PINT1 th i

PINTO Wi

TE: LA RAAE, AR B, E A RIRE A MOVA

. MOVAR 54

INTG: H &/ Ees

Bit 7
Name GIE — — — — — SOFTIF —
R/W R/W — — — — — R/W —
POR 0 0 0 0 0 0 0 0
Bit 7 GIE: 4JmrhWrfERets

0: Zx LT B is

1: AEREFTA A BRI
Bit 6-2 N
Bit 1 SOFTIF: #Hilkibr s

0: JoHAHh

1: A HAF W
Bit 0 N
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H8E BHEEF

O B R T RE G B H ot G B 5 AN %% D BEAH S A A a3 ) B B e

R SHEEY (CFG_WORDO0)
Reserved Bit0 3e]
I A5 i s
CLKOEB Bit1 0: PA4 i R Gt g

1: PA4 {E4 GPIO

MRSTN/PA3 & I T e A7
MRSTEN Bit2 0: HHAT GPIO PA3
1. B THMEEA MRSTN, i N EFES Edi.

1A 1 1M i e Ao
WDTEN Bit3 0: #x1
1: fiRe

I HSE R S B 2R RE AL
PWRTEB Bit4 | 0: fiiAk
1. #E1E

PR RE L
ICDEB Bits | 0: fHfk
1: 2k

AT S S ez h H LA

ICD i, R% halt B, ERIHEESTHEUE L RN,
DBGCEN Bit6 ZALA N WDT. T8P1. T8P2 IhREAH L

0: Zkil, RS halt B, ERIHEES A SAE 4L

1: ffifE, RS halt i, @RHEES I LT

IR DAL Y DA
BOREN Bit7 0: %51k

1. fHiRE
Reserved Bit9-8 | {*H

|AP #AE{f REAL
IAPEN Bit10 0: ffife

1. 251k
Reserved Bit11 1+
Reserved Bit13-12 | frE

BOR Hi R IEFHAL

11 3.4v
BORVS Bit15-14 | 10 2.7v

01 2.2v

#* 81 HHHHET CFG_WORDO

V1.1 90/111
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R SHMRES (CFG_WORD1)
Reserved Bit0 REER 0,3 28 1E'5 1, SN TR H
N TR f B i AT

DFLT_CLK Bit1 0: BEAMENRHT R SE 2P
1: LRC (32KHz) W4 (B {ED

Bit2
Reserved ! PR

MREEET VR A LP Y] 3) HP B Flash | HLE B 5 &
VR_LP2HP Bit3 0: LP {J#t% HP I, Flash FLJEFTIFEERFN 4 3 4 LRC b
1: LP UJ#e% HP It}, Flash BT PS5y 15 4~ LRC I

BOR J& i i a4 1% 47 (32KHz LRC i 8h M40
3'b000: 7 (218.75us)

3'b001: 1 (31.25us)

BORFLTSEL | Bit6-4 | 3'b010: 2 (62.5us)

3’'b110:6 (187.5us)
3b111: 7 (218.75us) (HE{E)

LVD & 1= 1AP 4R Bl bR s RE AL
LVDIAPTEN | Bit7 0: AP gy A5 LVD W i
1: |AP g2 il 4 LVD Ik 25 (b E AT #5 Th e

# 82 )M E T CFG_WORD1
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9.1 SOP16 R~ &

BOE M HHRE

] A2 ]
______ >
1T 11 A
1T 11
v \
T :l:l:—Q[ a ;
T 11 ;
T 11
T 11
LA ARV
| = T Alplig |
I | ————p| I " a !
I ' o !
| E > Lo
L
> 1< ®
o |
R |
790 Vi ) g
\ | —
|
|
_ A% (mm)
=
e MIN NOM MAX
A — — 1.77
A1 0.08 0.18 0.28
A2 1.20 1.40 1.60
0.39 — 0.48
c 0.21 — 0.26
9.70 9.90 10.10
E 580 6.00 6.20
E1 3.70 3.90 4.10
o 127 (BSC)
L 0.50 0.65 0.80
0 0° — 8°
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9.2 QFN16 3R~ E

[ D [
- >
Juuyu |4
o :)121 1 — 161 — _
- [ - _
e — | U —_ |“
B 7'
SEInnIEEs
|b| Ikl
n 2t (mm)

WS MIN NOM MAX
A 0.7 0.75 0.8
A1 0 0.02 0.05
A2 0.55
A3 0.203 REF
b 0.18 0.23 0.28
D 3BSC

3BSC
e 0.5BSC
D2 1.6 17 1.8
E2 1.6 17 1.8
L 0.25 0.35 0.45
K 0.3 REF
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9.3 SOP14 HFER~TE

| A2 |
g
——— - A
——— :IZED[_ A >
1T 11 ;
- 11
- 11
= i -
| = —T-——— Aljg |
| |l ——p| | I A |
I ' ' I !
| E > b
L
> :‘ ©
(8]
vl Al
Ui
\ | —/
_ A (mm)
=2
MIN NOM MAX
A 1.35 1.55 1.75
A1 0.075 0.175 0.275
A2 1.18 1.38 1.58
0.406 — 0.496
c 0.178 — 0.278
D 8.45 8.65 8.85
E 5.80 6.00 6.20
E1 3.70 3.90 410
e — 1.27(BSC) —
L 0.55 0.65 0.75
] 0° — 7°
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9.4 MSOP10 #3& R~ &

A2
L [
| A3l
- T
- T v
- :l:l:i: o
- T i
[0]
— $ ] _
' E1 ST *
| — |
| [ Al |
|- E ! |!¢A |
| |
-»I lé ©
Yoo X
= I ==
i i —"
=
|
_ 2 (mm)
w5
MIN NOM MAX
A — — 1.10
A1 0.05 — 0.15
A2 0.75 0.85 0.95
A3 0.30 0.35 0.40
0.19 — 0.28
c 0.15 — 0.20
D 2.90 3.00 3.10
E 4.70 4.90 5.10
E1 2.90 3.00 3.10
e 0.50 (BSC)
L 0.40 — 0.70
$) 0° — 8°
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9.5 SOPS8 #HER~FHE

HAAR

VIJL@ :
e i-

| ! =
T—
\ | —/
|
|
. At (mm)
MIN NOM MAX
A — — 1.75
A1 0.10 — 0.225
A2 1.30 1.40 1.50
A3 0.60 0.65 0.70
b 0.39 — 0.47
c 0.20 — 0.24
D 4.80 4.90 5.00
E 5.80 6.00 6.20
E1 3.80 3.90 4.00
e 1.27 (BSC)
L 0.25 — 0.50
0 0° — 8°
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M1 84
1.1 R
A RAL T 79 &K T TE

ICYmIE N T ERF R, 508 KE 2 BT8R I U4 S AT Rl . XLk
B4 TR HIFE it PR 2 g e S8 IS, SO N AR A0 . HiS e 4
5] Lo NEEERS (OP Code) 1% (Operand) PHANERZY, HRAVERD S/t R 544
5.

GFIBATHE AMHZ £ RGBS, — D HLES T ]2 500ns .

2 R AT RIS BR800 914 %Dﬁﬂﬁﬂ?av, Hr CALL. LCALL.
RCALL. GOTO. JUMP. RET. RETIA. RETIE JXUH& 154 /WE';EJE?F?/T\#HT JBC.
JBS. JDEC. JINC 5% XA MIRS, SNV S: HEihS 8 e <

fix1.2 HFESRMERLS

s B4 MmRAAL M AH BIE

1 | SECTION 1<7:0> 1 1<7:0>->BKSR<7:0>

2 | PAGE 1<8:0> — 1 |<4:0>->PCRH<7:3>

3 |ISTEP 1<7:0> — 1 IAA+->IAA(-128<i<127)
4 | MOVI 1<7:0> — 1 1<7:0>->(A)

5 |mov R<7:0>F ZN 1 (R)->(H #7)

6 | MOVA R<7:0> — 1 (A)->(R)

7 | MOVAR R<10:0> — 1 (A)->(R<10:0>)

8 | MOVRA R<10:0> — 1 (R<10:0>)->(A)

IR 11 FASRRIFRSR
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a
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fix1.3 BEFEfHES

5= e EmRAEL  VEEAH BiE
9 | JUMP 1<7:0> — 2 PC+1+i<7:0>->PC (-128<i<127)
1<13:0>->PC<13:0>
1 AJMP 1<19:0> — 2
0 J 9:0 |<13:8>->PCRH<5:0>
1<10:0>->PC<10:0>
11 | GOTO 1<10:0> — 2 ’
PCRH<5:3>->PC<13:11>
PC+1->TOS,1<10:0>->PC<10:0>
12 | CALL 1<10:0> — 2 ’ ’
PCRH<5:3>->PC<13:11>
PC+1->TOS,1<13:0>->PC<13:0>
0> _
13 | LCALL 1<19:0 2 1<13:85->PCRH<5.05
PC+1-TOS, (R)—»PC<7:0>,
14 | RCALL R<7:0> — 2
PCRH<5:0>—PC<13:8>,
15 | JBC R<7:0>,B<2:0> — 2 24 R<B> = 0 kit T —4%464
16 | JBS R<7:0>,B<2:0> — 2 2 R<B> = 1 kI T —4%364
17 | JCAIE I<7:0> — 2 H(A) = | BBk N —4%484
18 | JCAIG 1<7:0> — 2 (A > | Bk T %154
19 | JCAIL 1<7:0> — 2 (A < | Bk T —%154
20 | JCRAE R<7:0> — 2 H(R) = (AT T —%464
21 | JCRAG R<7:0> — 2 H(R) > (AT~ —%464
22 | JCRAL R<7:0> — 2 H(R) < (AT T —%464
23 | JCCRE | R<7:0>,B<2:0> — 2 2 C = R(B)IBkiE T —4%154
24 | JCCRG | R<7:0>,B<2:0> — 2 2 C > R(B)If kit F 4464
25 | JCCRL | R<7:0>,B<2:0> — 2 2 C < R(B)H kL~ —444
26 |JDEC | R<7:0>F - o | RO, AR
ZEME R O BBk R — 26484
27 | JINC R<7:0>,F - o | RHO>(AIEEE), = E*’T}ﬁ‘
PEME R O BBk R — 26454
28 | NOP — — 1 sk (=
AS->A PSWS->PSW
29 | POP — — 1 ’ ’
BKSR->BKSRS,PCRHS->PCRH
A->AS,PSW->PSWS
30 | PUSH — — 1 ’ ’
BKSR->BKSRS,PCRH->PCRHS
31 | RET — — 2 TOS->PC
32 | RETIA 1<7:0> — 2 I->(A), TOS->PC
33 | RETIE — — 2 TOS->PC,1->GIE
SRS AL NN
34 | RST R 1 WAL
00H->WDT,0->WDTPrescaler,
35 | CWDT — N TO,N PD 1 ’ ’
- - 1->N_TO, 1->N_PD
36 | IDLE — N_TO,N_PD 1 00H->WDT,0->WDTPrescaler,
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MRS HLEEAH

1->N_TO, 0->N_PD
MR 1-2 BFEHESER

fix1. 4 HARPEEHEELS

s w4 MR AS AL HLEE A B 2303

37 | ADD R<7:0>,F C,DC, Z,OVN 1 (RY+(A)->( F %)

38 | ADDC R<7:0>F C.DC.Z,OVN 1 (R)+(A)+C >(H )

39 | ADDCI 1<7:0> C.DC.Z,OVN 1 [+(A)+C->(A)

40 | ADDI 1<7:0> C.DC.Z,OVN 1 1+(A)->(A)

41 | AND R<7:0>F ZN 1 (A).AND.(R)->(E #%)

42 | ANDI 1<7:0> ZN 1 | AND.(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 FFo>(R)

48 | NEG R<7:0> C.DC.Z,OVN 1 ~(Ry*1-> (R)

49 | COM R<7:0>F ZN 1 (~R)->(F %)

50 | DAR R<7:0>F C 1 S (R)H-32E 18 58> ( H %)

51 | DAA = C 1 S (A) - 45->(A)

52 | DEC R<7:0>F C.DC.Z,OVN 1 (R-1)->(E %)

53 | INC R<7:0>F C.DC.Z,OVN 1 (R+1)->(E br)

54 | IOR R<7:0>F ZN 1 (A).OR.(R)->(H b7

55 | IORI 1<7:0> ZN 1 L.OR.(A)>(A)

56 | RLB R<7:0>,F,B<2:0> C.ZN 1 C<< R<7:0><<C

57 | RLBNC | R<7:0>F,B<2.0> ZN 1 R<7:0><< R<7>

58 | RRB R<7:0>,F,B<2:0> CZN 1 C>> R<7:0>>>C

59 | RRBNC | R<7:0>F,B<2.0> ZN 1 R<0>>> R<7:0>

60 | SUB R<7:0>F C.DC.Z,OVN 1 (R)-(A)->(FI bF)

61 | SUBC R<7:0>,F C,DC,Z,0VN 1 (R)-(A)- (~C)->(H ¥7)

62 | SUBCI I<7:0> C,DC, ZOVN 1 I-(A)- (~C)=>(A)

63 | SUBI 1<7:0> C.DC, ZOVN 1 -(A)>(A)

64 | SSUB R<7:0>F C.DC, ZOVN 1 (A)-(R)->(H r)

65 | SSUBC R<7:0>F C.DC, ZOVN 1 (AR)- (~C)->(H bF)

66 | SSUBCI 1<7:0> C.DC, ZOVN 1 (A1 (~C)->(A)

67 | SSUBI 1<7:0> C.DC, ZOVN 1 (AY1->(A)

68 | SWAP R<7:0>,F - 1 R<3:0>->(Hbn)<7:4>,
R<7:4>->(H#5)<3:0>

69 | TBR — - 2 Pmem(FRA)->ROMD

70 | TBR#1 = - 2 Pmem(FRA)-> ROMD,
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FF5 B4 EWRBA HSAM HiE
FRA+1->FRA
->
71 | TBR 1 _ _ 5 Pmem(FRA)-> ROMD,
- FRA-1->FRA
72 | TBR1# - — 2 FRA*1->FRA,
Pmem(FRA)-> ROMD
73 | TBW — - 2 ROMD->prog buffer
>
74 | TBW#1 _ _ 5 ROMD>prog buffer,
FRA+1->FRA
75 | TBW 1 B - 5 ROMD->prog buffer,
FRA-1->FRA
76 | TBW1# - — 2 FRAI->FRA,
ROMD->prog buffer
77 | XOR R<7:0>, F ZN 1 (A).XOR.(R)->(H#%)
78 | XORI [<7:0> ZN 1 I.XOR.(A)->(A)
MxE 1-3 HARMEHEIZHELE
e AU
1. i LEVEL, F—HRENL, A—FAPAY A, R—%F(E8 R, B—2ifra R I B fi.
2:  C—itfi/fhhi, DC—Fubfi/thr, Z—Fbrdfr, OV—iHbrdfr, N—FbrdEli.
3:  TOS—TiZkHirk.
4:  WEF =0, NHEWFARNFERE A WRF =1, WEHRFFHRNTAE R,
5: 79 %Fa4H % NOP 84 R1E LR P HIA.
6:  SECTION #5841, NN, Wb e, WA H, @AW 5SS GPR 200 12 MEfkihdl, fr

o N

PAN I HGE 4 A7,
PAGE 54, NN KL, MSPRt AE. XASH, & PCRU &4, NIIMEGE 3 fi.
PC A% LA R PCRU aifra%, MSERRSHfiE. MASK, PCWALEUR 14 AL, &H PCRU H 173
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FF80H IAD IAD<7:0> 0000 0000
FF81n IAAL IAAL<7:0> 0000 0000
FF82y IAAH IAAH<7:0> 0000 0000
FF84y PSW - UF OF N | ov z DC C 000x xxxx
FF854 AREG A<7:0> XXXXXXXX

FF86H PCRL PCRL<7:0> 0000 0000
FF87h PCRH - - - - | PCRH<3:0> 0000 0000
FF8BH FRAL FRAL<7:0> 0000 0000
FF8ChH FRALN FRALN<7:0> 0000 0000
FF8DH FRAH FRAH<7:0> 0000 0000
FF8EH FRAHN FRAHN<7:0> 0000 0000
FF8FH ROMDL ROMDL<7:0> XXXXXXXX

FF90H ROMDH ROMDH<7:0> XXXXXXXX

FF91y INTG GIE - - - - - SOFTIF - 0000 0000
FFI3H INTCO KMSK?7 KMSK6 KMSK5 KMSK4 KMSK3 KMSK2 KMSK1 KMSKO 0000 0000
FF94y INTEO ADIE - - - T8P2IE T8P1IE KIE IAPIE 0000 0000
FF95y INTFO ADIF - - - T8P2IF T8P1IF KIF IAPIF 0000 0000
FF96H INTCA1 - - - - PEG3 PEG2 PEG1 PEGO 0000 0000
FFO7w INTE1 - - - LVDIE PIE3 PIE2 PIE1 PIEO 0000 0000
FF98H INTF1 - - - LVDIF PIF3 PIF2 PIF1 PIFO 0000 0000
FF9Dy PWRC SBOREN SMRSTEN — IRSTB TOB PDB PORB BORB 0001 1100
FFOFH PA PA7 PA6 PA5 PA4 PA3 PA2 PA1 PAO XXXXXXXX

FFAOH PB - - PB5 PB4 PB3 PB2 PB1 PBO XXXXXXXX

FFA1H PAT PAT7 PAT6 PATS PAT4 PAT3 PAT2 PAT1 PATO 1111 1111
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bit0

FFA2 PBT - . PBT5 PBT4 PBT3 PBT2 PBT PBTO 0011 1111

FFA34|  N_PAU N_PAU<7:0> 1111 0111

FFA4:| N_PBU - - | N_PBU<5:0> 0011 1111

FFADy|  ANSO ANS0<7:0> 1111 0100
FFAE4|  ANS1 - - | ANS1<5:0> 0000 1111
FFAF4|  N_PAD N_PAD<7:0> 1111 1111

FFBO4| N_PBD - A N_PBD<5:0> 0011 1111

FFB14|  PINTS PINT3S<1:0> PINT25<1:0> PINT1S<1:0> PINTOS<1:0> 0000 0000
FFB4y T8P1 T8P1<7:0> 0000 0000
FFB54|  T8P1C T8P1M T8P1POS<3:0> T8P1E T8P1PRS<1:0> 0000 0000
FFB6y|  T8P1P T8P1P<7:0> 1111 1111

FFB74|  T8P1RL T8P1RL<7:0> 0000 0000
FFB8y| T8P1RH T8P1RH<7:0> 0000 0000
FFBO4| T8P10C - A T8P1PEN<1:0> T8P1NEN<1:0> PWM11EN | PWM10EN 0000 0000
FFBA4| EPWM1C T8P1PMS P1M1 - | PWM1_CKs - | - EPWM1M<1:0> 0000 0000
FFBBy| PDDIC PRSEN1 PDD1C<6:0> 0000 0000
FFBC4|  TE1AS EPWM1ASF ] - | EPWM1ASO - | - PSS1BD<1:0> 0000 0000
FFBDy T8P2 T8P2<7:0> 0000 0000
FFBE4|  T8P2C T8P2M T8P2P0OS<3:0> | TeP2Ee T8P2PRS<1:0> 0000 0000
FFBFy|  T8P2P T8P2P<7:0> 1111 1111

FFCO4|  T8P2RL T8P2RL<7:0> 0000 0000
FFC1u| T8P2RH T8P2RH<7:0> 0000 0000
FFC24| T8P20C ] - T8P2PEN<1:0> T8P2NEN<1:0> PWM21EN | PWM20EN 0000 0000
FFC34| EPWM2C T8P2PMS P1M2- - | PwM2_CKs - | - EPWM2M<1:0> 0000 0000
FFC4u|  PDD2C PRSEN2 PDD2C<6:0> 0000 0000
FFC54|  TE2AS EPWM2ASF - - | EPWM2AS0 - | - PSS2BD<1:0> 0000 0000
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FFCFu| ADCRL ADCRL<7:0> 0000 0000
FFDO4| ADCRH ADCRH<7:0> 0000 0000
FFD14| ADCTLO ADCH<2:0> ADSDIF ADEOC ADSOC ADCMS ADEN 0000 0000
FFD24| ADCTL1 ADFM | ADCKS<2:0> ADDISH ADRSTST | ADRSTMD | ADSRST 1000 0000
FFD34| ADCTL2 ADVREFS<2:0> TRIGS TRIGPEG TRIGEN - - 0000 0000
FFEO4|  WDTC - | - | - SWDTEN WDTIEN WDTPRS<2:0> 0001 1111
FFE14| wDTUL WDTUL<7:0> 0000 0000
FFE24| Oscci CHG DIVS<2:0> - SST ] SCKS 0000 0000
FFE34| 0Oscc2 CLKOEN ] | HRCON | LRCON | CLKFLT_RDY | CLKFLT_EN | HRCEN HFS 00101100
FFE4y| OSCWP OSCWP<7:0> 0000 0000
FFES5H CLKG - - | ApcE | - | - T8P2CE | T8PICE | - 00100110
FFE64| PWRCWP PWRCWP<7:0> 0000 0000
FFE7H LVDC LVDS<1:0> | — | LvorLTEN | LVDIFS<1:0> | oo | LvDEN 0000 0000
FFE94|  IAPUL IAPUL<7:0> 0000 0000
FFEAy IAPC ERSTWT<3:0> | PRGTWT<1:0> | apclrR | - 0110 0000
FFEBy| IAPERSS IAPERSS<7:0> 0000 0000
FFECH| IAPPRGS IAPPRGS<7:0> 0000 0000
FFEDy IAPS - - - ERSS_ERR | PRGS_ERR - | 1aP_DONE | 1aP_LVDIF 1100 0000
FFFEs| USRCFGO USRCFGO<7:0> 0001 1000
FFFFy| USRCFG1 USRCFG1<7:0> 0010 0000
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%3 BN
3.1 SR
®  HAWHE
2% 5 14 PFRME Hpr
FEL YR R VDD - -0.3~55 V
LPNGEENE VIN - -0.3~VDD +0.3 V
iR VOUT - -0.3~VDD +0.3 V
B IR TSTG - -55~125 C
PR TOPR VDD: 2.1 ~5.5V -40 ~ 85 C

& HATHITIERMS

B/ME WA BAME A
AL fir Vror — 1.8 Vv JoC ~ g5
VDD FHHIEHIE | Vear 0 — 0.2 Vv )
! 2.1V<VDD<
VDD [ F#EZR 1000 — — us/\V
N tvoo 5.5V
VDD s R — 20 — us/V
& ESD k5%
el BE %5 BAME HAA R

ESD sk (AMAERL) Vesprem | 3A 4000 VvV | 25C, MIL-STD-883J
ESD it (R asfFRy) Vespcom | C3 | 2000 V | 256°C, JEDEC JS-002-2014
LatchUp HLii ILaT | +350 | mA | 25°C, JESD78

E: L ESD $5PE S HE R 2 T B B HE ARG AE & I, A2 AR
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