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> FF A BRI 16MHZ RC k3% i B
- ) HTRAER 2% R 257C)

& TFERRE
>IDLE it
- 16UA@5.0V, 25T, HiZfy
> B2 HR
- 2mA@W# 16MHz, 5.0V, 25°C, Mg
& wELARED

> CRHESL e (ISP) 1
> RHEL IR (ICD) LhRg
> SRR AR N3 ORAP
& HHTERHE
>{KIhFE. =% FLASH CMOS 1.2

»>20 ME, %F DIP/SOP/TSSOP/QFN %3 (HR7P169FGD/S/TF/NF)

»>16 M, KH DIP/SOP #4% (HR7P169FGDD/S3)

>14 ANME, RF SOP #%: (HR7P169FGS4)
& TEFM

> TAEHEIER]: 3.0V ~ 5.5V

> LA EEVE . -40 ~85°C

1.2 BLFSR

O AT AP A BB IR, ALIRED . NS A AR

V1.9

13/129

RSB FTAT © L3 AR BB e e L 1 PR 24 ]

http://www.essemi.com



N el b, AN=
Eastsoft. fervmsmersras HR7P169 BT

1.3 EER
TR A7t % HR7P169
8K Words FLASH
FLASHRR 7 17fif 85 U7 1) 4% ) 2%
* -b‘ Oscillator ‘
_________i__________ i —>1 Reset Controller ‘
mizc o o |
;_fﬁ_?jﬁjﬁ_i gé > b‘ Interrupt Controller ‘
P2y N —— Crn | B . e
11 b
Tﬁﬁ% :.‘;::.
% < > 10 / IOMUX |
E ALU Ez _'H T8N ‘ l€———— N_MRST
' " — T8Px || &> PA<LO>
CPU gas —p ACP1~ACP5/PPG | [P PA<T:3>
_ __»1 ADC ‘ l4——p PB<7:0>
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1.4 BRI EEHE

1.4.1 20-pin
vss[1|O A 20| VDD
pAO,OSCZ,A,NO,CMplN,CKOE 10 | PCL/SCLITX/ISPCK/PINTL/CMP10UT
LL
PAl/OSCl/CKI/AINl/CMPlP/PWMlOE 5 18 | PCO/SDA/RX/ISPDAT/PINTO
~
N MRST E a) E PB7/VREF/KIN3/VOUT/VREFP
- )
PA3/AIN2/CMP2N/N_EPASE |6|§ 16 | PBB/AINL3/KIN2/OPAN
©
PA4/AIN3/CMP3N/T8NCKI/VREFN E — E PB5/AIN12/KIN1/OPAP/CMP4P
o
I
PAB/AINS/PWM20 E E PB3/AIN10/PWM21
PA7/AING/PWM30 | 9 ‘ 12 | PB2/AIN9/PWM31
[ T
PBO/AIN7/PWM20| 10 11 | PB1/AINS/PWM21

VE: DIP203f3: CL s

1-2 HR7P169 (DIP20/SOP20/TSSOP20) Tiiti K

'_
2
0
a
= oy
Q e u
£ z §
Z o £ z
g £ 2 g
535 8¢
a & & g
o 2 2z z
X X & ¥
22 T s
3 < w
O o x Z
n n > <
23385 8
S ¢ 82 g 2
() 20 19 18 17 16
Vss |1 15 | PB5/AIN12/KIN1/OPAP/CMP4P
PAO/OSC2/AINO/CMPIN/CKO| 2 14 | PB4/AIN11/KINO/OPAOUT/ADV
HR7P169FGNF
PA1/OSC1/CKI/AINL/CMP1P/PWM1O0 | 3 13 | PB3/AIN10/PWM21
N_MRST| 4 12 | PB2/AIN9/PWM31
THE
PA3/AIN2/CMP2N/N_EPAS| 5 11 | PBL/AINS/PWM21
6 7 8 9 10
£ 3 &8 8 8
2 E a o 1
S 2 2 2 z
z & < < <
E 5 2 % B8
% o o o o
g 3
2 3
(SR
g =
< 2
:E [a
o

K 1-3 HR7P169 (QFN20) Ti#iK

V1.9 15/129
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Eastsoft. ssstoseremas

1.4.2 16-pin

HR7P169 #d T it

VSS E

PAO/OSC2/AINO/CMP1N/CKO E
PA1/OSC1/CKI/AINI/CMP1P/PWM10 E

N_MRST E

PA3/AIN2/CMP2N/N_EPAS E

PA4/AIN3/CMP3N/T8NCKI/NVREFN E

PAS5/AIN4/CMP5P/PPG/PWM11 E

PAG/AIN5/PWM20 E

HR7P169FGDD/S3 <

16 | VDD

15 | PC1/SCL/TX/ISPCK/PINT1/CMP10OUT
14 | PCO/SDA/RX/ISPDAT/PINTO
13 | PB7/VREF/KIN3/VOUT/VREFP

12 | PB6/AIN13/KIN2/OPAN

11 | PB5/AIN12/KIN1/OPAP/CMP4P
10 | PB4/AIN11/KINO/OPAOUT/ADV

E PB3/AIN10/PWM21

VE: DIP16%%: s

K 1-4 HR7P169 (DIP/SOP16) Tt

1.4.3 14-pin
VSS E N 14 | VDD
PAO/OSC2/AINO/CMPIN/CKO E < E PC1/SCL/TX/ISPCK/PINT1/CMP10UT
0p]
PAL/OSC1/CKI/AINL/CMP1P/PWM10 E 8 E PCO/SDA/RX/ISPDAT/PINTO
(o))
N_MRSTE © 11 | PB7/VREF/KIN3/VOUT/VREFP
—
o
PA3/AIN2/CMP2N/N_EPASE ~ 10 | PB6/AINL3/KIN2/OPAN
x
PA4/AIN3/CMP3N/TENCKI /VREFN | 6 | T | o | PBS/AINIZIKINL/OPAP/CMP4P
PAS/AINA/ICMPSP/PPG/PWM11L | | T | 5 | PB4/AINLL/KINO/OPAOUT/ADV

pEE e T g

K 1-5 HR7P169 (SOP14) i

7 1: N_MRST. N_EPAS F/R{&HTH 2

7 2: T8P2 ) PWM20. PWM21 4y i I AT 3 B

FE 3 WNEE SRS AUN T RO, MRS R RIARAE A 1O B 0T W B i AR RIS A Th
FERTRES LS, O LAERR et 2 5 B b ST 4 B

V1.9 16/129
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HR7P169 ##EF /it

1.5 B

1.5.1 EHHEXRE

PAO/OSC2/AINO/CMP1N/CKO 2 2 2
PA1/0SC1/CKI/AIN1/CMP1P/PWM10 3 3 3
PA3/AIN2/CMP2N/N_EPAS 5 5 5
PA4/AIN3/CMP3N/T8NCKI/VREFN 6 6 6
PA5/AIN4/CMP5P/PPG/PWM11 7 7 7
PA6/AINS/PWM20 8 8 /
PA7/AIN6/PWM30 9 / /
PBO/AIN7/PWM20 10 / /
PB1/AINS/PWM21 11 / /
PB2/AIN9/PWM31 12 / /
PB3/AIN10/PWM21 13 9 /
PB4/AIN11/KINO/OPAOUT/ADV 14 10 8
PB5/AIN12/KIN1/OPAP/CMP4P 15 11 9
PB6/AIN13/KIN2/OPAN 16 12 10
PB7/VREF/KIN3/VOUT/VREFP 17 13 11
PCO/SDA/RX/ISPDAT/PINTO 18 14 12
PC1/SCL/TX/ISPCK/PINT1/CMP10OUT 19 15 13
N_MRST 4 4 4
VDD 20 16 14
VSS 1 1 1
F 11 BRI IEE

V1.9
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Eastsof

LSRR FRRAR

» Shanghai Eastsoft Microelectronics Co. Ltd.

HR7P169 #d T it

1.5.2 EHERHHA

B4 HHERH  AD ¥ YA BH B
PAO D |/ Io
0sc2 A | BIRAEIRSS S 2 SRR
PAO/OSC2/AINO/CMP1N/CKO AINO A | ADC HEfEIE 0 Far A g9 k. i/
CMP1N A | B 1 AR VAR SEIfs
CKO D | Fosc/16 ol
PA1 D | i@ 10
0sc1 A | EIRAEIRSS S 1
C A EXZNNEL PN AR
PA1/OSC1/CKI/AINL/CMP1P/PWM10 K D | AT HH k. T
AIN1 A | ADC HfEIE 1 fr A\ e
HIwgar
CMP1P Eei s 1 1 msiA
PWM10 D | T8P1 4 J& fk v A fhill i
N_MRST N_MRST VINHF=EIE TN 55 Fhifiae
PA3 D | i@ 110 o
AIN2 A | ADC Kuitlimis 2 i\ SRR
PA3/AIN2/CMP2N/N_EPAS - k. T
CMP2N A | BRLELE RS 2 RN i
T %
N_EPAS D | RWrEHmA
PA4 D | i/ Io
AIN3 A | ADC HEfIEIE 3 far A\ SCREK LR
PA4/AIN3/CMP3N/T8NCKI/VREFN CMP3N A | BRI RS 3 fmEIA ggbk. THi/
T8NCKI D | T8N SN fldi A i T4
VREFN A | ADC 4MEZ% it
PA5 D | i@ 10
AIN4 A | ADC HEfEIE 4 Fag N SRR L
PA5/AIN4/CMP5P/PPG/PWM11 PWM11 D | T8P1 ¥ J& B4 ik 5 v sl iy 5. Tl
CMP5P A | BELELERES 5 IEMfIA VAR SEIfs
PPG D | PPG #ith
PA6 D | @M Io TFERHRY
PAB/AIN5/PWM20 AIN5 A | ADC #fliEIE 5 fay N\ g5 k. i/
PWM20 D | T8P2 4 &k 5 i il THR 4
PA7 D | @M o TFERHRY
PA7/AIN6/PWM30 PWM30 D | T8P3 ¥ J& ik 7 i il 4y k. Th
AING A | ADC HiflLiEIE 6 fy A\ AR Ei s
PBO D | i/ Io
— FHEE B T
PBO/AIN7/PWM20 AIN7 A | ADC HEfEIE 7 Far N TR
RG]
PWM20 D | T8P2 ¥ f& ik & i il 4
PB1 D | i Io
FHES B T/
PB1/AIN8/PWM21 AINS A | ADC HEHLEIE 8 #y A\ NN
H It
PWM21 D | T8P2 ¥ J& T #bhk T 1A il 4
PB2/AIN9/PWM31 PB2 D | @M o TREE B Y

V1.9
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X el b, IN=
Eastsoft. terumsmsramas HR7P169 BT

=7 B EWEH AD it 18R £k
AIN9 A | ADC #HUETE 9 F A AR/ (s
PWM31 D | T8P3 ¥ J& H#h ik % i il 4 th
PB3 D | @ o )
PB3/AIN10/PWM21 AIN10 A | ADC f{lliEIE 10 %A i%;EAJE/
PWM2L | D | T8P2 ¥ i sbikiE Il o
PB4 D | @M o
AIN11 A | ADC HE#IEIE 11 A
— TR B ThY
PB4/AIN11/KINO/OPAOQUT/ADV KINO D | 4hsdgstRwr 0 fN e
OPAOUT | A | &t
ADV A | ADC ZF i EHh (A
PB5 D | @M o
AIN12 A | ADC fEEE 12 fi A
— el Y
PB5/AIN12/KIN1/OPAP/CMP4P KIN1 D | 4hsdgstRr 1A e
OPAP A | BRI
CMP4P A | BRLEEEES 4 EFHN
PB6 D | @M o
AIN13 A | ADC fEHEE 13 fi A THEF L R/
PB6/AIN13/KIN2/OPAN \ i
KIN2 D | ShEHsE P 2 AN IRISE ofs
OPAN A | BB
PB7 D | @M o
VREF A | SRS FEHERIA
— 2l o Y
PB7/VREF/KIN3/VOUT/VREFP KIN3 D | 4hsdgstRr 3 A e
VOUT A | WEZFRERL QUEHED
VREFP A | ADC 4M8Z % i IES
PCO D | @ o
SDA D | 12C HdlE Nt T
PCO/SDA/RX/ISPDAT/PINTO RX D | UART #ltf A B
ISPDAT D | ISP B AT N/ Ai
PINTO D | 4hssuf R 0 S
PC1 D | @M o
SCL D | 12C B &P
PC1/SCL/TX/ISPCK/PINT1/ TX D | UART Ki%#ith YFEF b R
CMP10OUT ISPCK D | ISP HATH A THs4m
PINT1 D | Ahibum T 1 %N
CMP1OUT | D | BEfILLH#S 1 %t
VDD VDD - | AIE
VSS VSS - | Hi, OV ZE
* 1-2 EHUE
1 A= Bl D= Hv
7 2: N_MRST, N_EPAS %R THR;
7 3: T8P2 [f] PWM20. PWM21 4 s I Al # A F AL & 5
V1.9 19/129
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N el b, AN=
Eastsoft iferssmmessrad HR7P169 BT

B2 B Nz
2.1 CPURNEZEHER

& NIZRHE
- HR7P RISC CPU W#%
- 79 &KEMTES
- RO TAESE R RN 16MHZ
- BLEREHN 2 ARG E
— SRR AL FERT R W R
SRR L AR R AR

2.2 RGHTBPRINLES

ARG BN (Fosc) fmiRF 16MHz. WA~ RS0 B I Fr o I A e ds 7= AL I AN A
HSIIEA N phasel (pl), phase2 (p2).

PN ARSI B EHH R — M2 . B RGN EER N AMHzZ, — A H128 B 1
[5] & 500Ns.
2.3 IBLEMIR

KF HR7P %741 79 & k5faifa 54 25 .
340 S Bk SRR R RS FE A X (W28 EHIFE A4, HAbts A3 8 (HlEs)
JAIIES . BARTEAEIESE (a1 154048).

2.4 TEfFSRIERS

2.4.1 MR

&  FEIIRRA
- 8k A FEAE (MULA, RAf5)
- 8fi3k# B FfEAF (MULB, RAl5)
— 16 IR EFFAE (MULL/MULH, R

2.4.2  WELEHE

—— —— — ——— —— — — — — — —— —

[

[

I

I

_— I

b Pk :
I

I

I

I

K 2-1 BRI AR E R ]
ik [8 hiafesl A]x [8 i Ie4k B] = 16 1 afefi.

V1.9 20/129
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N s A, AN

MULA Fl MULL 3L — 2781 hl, MULB A1 MULH 3t — AN frae il . SR% A/B
WEEMG, 2482 BaRfi st &,

2.5 TEMRRIERS

2.5.1 HMid

& EEYRALE
- 16 hiHiFRBE A4 (DIVEH/DIVEL, HAIE)
- 8IIRRHEFAFA (DIVS, RAE)
- 16 fifE % fEA: (DIVEL/DIVEH, R
- 8fuRHFHAF4 (DIVR, HRAfiE

2.5.2 WHEHE

FYGte —+»|  —»{ DIVEL
stz o s/ DIVEH >
4

,,,,,,,,,,,,,, [t
SHUES [Ty & e DIVOL +—
pelsg [Ty *— DIVOH «—
A=
T e e
Lo DIV_ |

Kl 2-2  REPERRIEAR PR LE A
T RRy2 g [16 frgiie%] + [8 LB = 16 ipd......8 A%,
DIVEL F1 DIVQL t:H —/N 25785 uhit, DIVEH #1 DIVQH JLFH— A2 A7 25t hik, DIVS 1 DIVR
ANk, BEBREOR O B e e, TN 2 4 NOP 154, A BB Mg
. FHFRECN “07, MR N OXFFFF, &¥0Ch OXFF, ikt

V1.9 21/129
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Eastsoft. ;ommmmeraran

HR7P169 ##EF /it

2.6 FPRTIRE R A5

FHHLR EFRETHFFSE (PSW)

Huhk

FF84y

RAE

X00X XXXX

C

bit0

S BR A A ALAR AL
0: JoukhreliAf HfL
1: ARHALETEAEAL

bitl

FHAT B ALAR B AL
0: ARPUAL IR B DY A fifr s
1: fRPUAAT HEAL B DY BT AE fr

bit2

BARRHAL
0: BEARSBHIE FILE A N
1 HARBBEIEH NS ENT

bit3

i AR B AL
0: AFFSHEABHAR R
1: RAHH

bit4

S EAR B AL

0: A 5HEARBZEIZFERNIEL

1: SR NE

bit5

FEFF A Y A 5 r
0: 27 HspiA i
1: Ry Ho bl

bit6

FEFF H A HY A 5 r
0: 2/ Ak A
1: R H B

bit7

T 1 AVER A X PSW HA7 8 k4T 5 #4E, 145 JDEC. JINC. SWAP. BCC. BSS. BTT. MOVA il SETR.
He R4 5 PSW 4785 11 S H:4F,
v 2: OF Al UF fioh RisshrEdr, (N EREA. A4S N_MRST S8 &M HiE%F, HMEM AR MZM AR

EhLe

FURGEIZAT 45 R A SR bR S AL

FIBRLR A F1%% (AREG)

Hichk FF85,
BAE XXXX XXXX
A<7:0> bit7-0 | RIW | A BFFHE<T:0>

HFHEBLK EFTH#88<7:0> (PCRL)

Hichk FF864
BAE 0000 0000
PCRL<7:0> bit7-0 | RW | FEFFHHEURIE 8

V1.9
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iSRRI AL
Eastsoft. fervmsmersras HRTP160 A

Hichk FF874
SAfE 0000 0000
PCRH<4:0> bitd-0 | RIW | FRFFIHHEsE 54
- bit7-5 - -
Hihk FF884
HEHE XXXX XXXX
MULA<7:0> bit7-0 W | 3% A ‘
MULL<7:0> R | UK 8 L

HEBLHK M B HHEB (MULB) FRER 8 AR (MULH)

Hiuhk FF89y
=LK XXXX XXXX
MULB<7:0> bit7-0 W | 3R% B
MULH<7:0> R | ’eMm 8 AL

TR LK B BE 8 R EFE5E (DIVEL) / Fifi 8 fr&sfrsd (DIVQL)

Hihk FF8A
HAE XXXX XXXX
DIVEL<7:0> bit7-0 W | #EFREUIK 8 fir
DIVQL<7:0> R P 8 iz

TR LK W BE 8 ML EfE5E (DIVEH) / & 8 &5 (DIVQH)

Huhk FF8By
BAiE XXXX XXXX
DIVEH<7:0> , W | BEREGR 8 i
bit7-0 ——
DIVQH<7:0> R Fi = 8 r
R BREFFE (DIVS) | REFHFHE (DIVR)
Hihk FF8CH
BAiE XXXX XXXX
DIVS<7:0> _ W 31
DIVR<7:0> bit7-0 R | &%

V1.9
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N el b, AN=
Eastsoft. fervmsmersras HR7P169 BT

FIE FHER

3.1 B MEE

3.1.1 MR

& 8K Words FLASH F& 5174 %
- FHE=[AN 0000 ~1FFFy, S-hkiE H bk Bt 2 S 80 PC 1
- Sfim=EAT 0000y
- BRiArRiraE N RS T 0004y,

& UFF 8 AR R

& FEFAEIX H LR AR EHEE (FREN (CFG_WD<9>) fiifg

3.1.2 EFXiitmibrEE

A 0000, e ] 3 PP faE v 2 e
i (PC)
J 0 R I @
e F T A N R :_ T — _ _:
52 00044 i 1) 5 A\ | .
7= ! HERR IR 2% i
fifs ! !
IX ...... i T > ; :
v 1FFFy | 8L Hik: 8 i

Kl 3-1 0 FEFF DX il s A s =

3.1.3 EFRIHEE (PO

13 (iR EE PC, osehripsithtl, AnTis . PC<7:0>Alilid PCRL 27 /728 M1
I'SEAERTELE, 1T PC<12:8>ifid PCRH % {7a%k /A4 ({1 RCALL. CALL. GOTO
S84 TRAE

W FE AL, PCRL. PCRH fil PC #i& &% . PC M HERHRE A 250 PCRH [
fH.

KRG 4% PC [FI5A00

1. JEEfR4 EEBS PC EE, X PCRL JyHARZ A IHR1E W B & 2L PC<7:0>, Bl PC<7:0>=PCRL<7:0>:
M#E PC<7:0> 1 [FII th 44047 PC<12:8>=PCRH<4:0>, [Alt, &% PC i, Bief&if PCRH<4:0>, Ff&ik
PCRL<7:0>,
AT RCALL $541f, PC<7:0>Jy3f7a% R HAUMH; 1M PC<12:8> =PCRH<4:0>,
47 CALL, GOTO f54If, PC<12:0>k 11 fi7Jyfi54 11 A2 RI%L, 1 PC<12:11> =PCRH<4:3>,
AT LCALL $a 40, 12484 AR FHA IR 16 A L% (BEHD . PC<12:0># 1850y 16 A LRI
FIME 13 fi7; [T PCRH<4:0># & 30M 1<12:8> 118 .

5. AT AIMP 3541, %484 N FHEA LA 16 A B8 GRIERD. PC<12:0> B&M % 16 3 B fME
i 13 17, [ PCRH<4:0>f480 4 1<12:8> 1114

6. W4T PAGE $54 1, PCRH<4:3>M{E¥ 1% 84 M BIET 1<1:0>8 .

7. PUTHABIEAN, PCEBEZNMN 1.

V1.9 24/129
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X el b, IN=
Eastsoft. terumsmsramas HR7P169 BT

3.1.4 TEfHER

OH WA 8 llfhHikk, FT PC HIEARA A . $44T CALL. LCALL A1 RCALL f54 5§
RN e, PC HBIERRGEY: 4347 RET. RETIA B RETIE 840, HEM2K i
E— IR EFREIR A 5 PC,
TR AR XS HF 8 RZEpp#elE, BPREAEMERR R ORAF B 6 8 RIEARAE, XFFiEgiid 8 Ik
W AR, 55 9 IRBIERRBIR S5 | IRAEREEE E . FEE, it 8 IRIES:H %,
59 WHARERAE, TTREMIASRETF R,

3.1.5 ERFEMSERERE

OHACE T FREN (CFG_WD<9>) ffifehf, @it &R 4% FRA (FRAH, FRAL)
Firde 7] KRR P A7 2 bk TP 7 (Word) 52X ROMD (ROMDH, ROMDL) Ht,

3.2 HIEFLASHIEERR

3.2.1 &
& 4K Bytes FLASH ¥ 176if 2%
& HHEVEEN 40004~47FFy , N4 T, B0 IK FH
& U FF FLASH $uE A s i s

- RFARIRAS IS

- SCRRUUERR, HEBRISIZE/DN 2ms

- SCFRRhhEGREE, YuFERTE Z /0 20us

- PSR, CREER BHEELE R TAE, (EAR SR W Ab B
& B¥E FLASH 1265 2 ThRs 4

- OBHEET FREN (CFG_WD<9>) NiZ/5 4L

- 16 fufr Rk A E A (FRAL, FRAH)

- 16 (B REIEF 4 (ROMDL, ROMDH)

- 15 fu A RESF 74 (ROMCL, ROMCH)

TE L BRI N, BlE FLASH 17 fif 4% 22 (R B 4 R R
T 2: fEATHE FLASH (R ESHE ST, 6k WDT EIRIhae, & & 51 R = AL
VE 3. TUEHTET, B AT AR

iR AR (Byte) Mty B

1 1K 40004~41FF4
2 1K 42004~43FFy
3 1K 44004~45FF4
4 1K 4600~47FFy

# 3-1 FLASH FdEf7Ffig 2376k
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3.2.2  HHEFLASHHEEHHRE

| TR ERAM |

v
| S ORAMBLE, |

»

h 4
B

v

HRAMEL ) 2
ROM

v

B e FRA +1
¢ A

Tuht? 2=

i

1ET

A

TR

K 3-2 TWHEHZHhEA

BB — TR A7 it 25 10 0

1. ABERERASE TN E &N EERIRAA 2R (T 512x2x8 A7k m, 78— 5 &);

2. BB B A7 it 2 ) B 5 T ) A

3. B E %% ROMCL Al ROMCH AT TT#ERR (20K R [ 5 A2 7 AR R AT )

4. EIFFA7AY FRAL fl FRAH &R EE R thE, DR ¥ E %479 ROMDL 1 ROMDH 5 ZE 55T (1 845 5

5. JEid %774 ROMCL Al ROMCH #2577 4% ROMDL Fl ROMDH H Y 25 N\ FRA P8 k) 1 01 FF g dtsht CaZi
1 HE [ 5 AR PP AR AT )

FHE 4, 5B EE I

7. HEREASITEANX RS .

(]

3.2.3 #fESEHRE

BLFIGIRE 1: BErthBERR.

MOVI 0x05  FEECEHE FLASH 175 2% 4105H T
MOVA FRAL
MOVI 0X41
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LSRR FRRAR

@ Shanghai Eastsoft Microelectronics Co. Ltd.

HR7P169 #d T it

MOVA
TBR

FRAH

ROMDH, 0

ROMDL, 0

s RIS, IEHE R ROMDHI/L %17 2%

SLFABIRE 2: BORFAE BTG . BEr Bt SR TREET, B ELET,

EER

[BRAE SR B SR B 1B AT
MOV 0X40
MOVA  FRAH
MOV 0X00
MOVA  FRAL
BSS ROMCL, FPEE
BSS ROMCL, WREN
BCC INTG, GIE
MOV 0x55
MOVA  ROMCH
MOV OXAA
MOVA  ROMCH
BSS ROMCL, WR
NOP

o ERREE 1 U0 (UUHbHEIX [A] 4 4000H~41FFH)

s EPREIRIRAE

: FTJT FLASH & ER/9m P18 e

s RMIA R T G rh T S Ja SR [ e FE i
(e

: 81 NOP 154, miZ5fFF 8 M4 M

: 81 NOP #1574, HEEL} 8 MR 4 1Y)

SLFABIRE 3: KRB e S A\ SRR . BER SRR RN, B ELEST,

[EEREREEREDKREET.
MOVI 0x40
MOVA FRAH
MOVI 0x00
MOVA FRAL
MOVI 0x12
MOVA ROMDH
MOVI 0x34
MOVA ROMDL
BCC ROMCL, FPEE
BSS ROMCL, WREN
BCC INTG, GIE

V1.9

; 5\ Flash a7 1055 1 U055 1 S hht

s 5 1234H

s IEBETRERAE

. FTJT FLASH #ERR /4 F2 8 g

s R P4 R R T GBS T S R e R R
(=)
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» Shanghai Eastsoft Microelectronics Co. Ltd.

MOVI
MOVA

0x55
ROMCH

: 8/ NOP 54, E&4F 8 /M4 il i
OxAA
ROMCH

: 8/ NOP 54, E&4F 8 M4 il i
ROMCL, WR

e BN GIRE I HE T R S e R A K, B AT

3.2.4 IEHKRIREEFFSR
HFHRER i RERMBFF$<7.0> (FRAL)
Huhk FF90,
BAE XXXX XXXX
FRAL<7:0> | bit7-0 | RW | f#fi 2 & S HbALIK 8 £
HHBRLEWR iR A RN FF88<15:8> (FRAH)
M bk FFo1,
BAME XXXX XXXX
FRAH<7:0> | bit7-0 | RW | 7pf a8 #i il 8 1
FEBAH 0 EERARNEFFS<0> (ROMDL) 00
M bk FF92,
HAE XXXX XXXX
ROMDL<7:0> | bit7-0 | RW | {23 #5001 8 fir
FIBRLR FERAREIE F78$<15:8> (ROMDH)
HihE FF93,
HAE XXXX XXXX
ROMDH<7:0> | bit7-0 | RIW | f2fas #iXuiinm 8 fir
TR LK FEfE ae ) S 7 8%<7:0> (ROMCL)
HihE FF94,
BAME 0000 0000
bit0 -
FENE AR RR 1w AR Al R oL
WR bitl RW | 0: RJEFNES/mFEERIE, SR e
1: BB EEIATHERE M ETES)
WREN bit2 R/W f%ffﬁ%/ﬁﬁﬁﬁﬁﬁ
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1: flifg
i 2% TUEERR R PRI BT
FPEE bit3 RW | 0: ZmfE
1. ¥
- bit7-4 - -
FEBLH 000 EBEHHFS<58> (ROMCH) 000
M bk FF95,
g XA 0000 0000

ROMCH<7:0> | bit7-0 | RIW | #fs BB/ miR

E: ROMCH A7 MR AF 77 4%, Az f7 a4 i thah 484 0.

3.3 BB

3.3.1 MR

& HURA AR 2 05 2k
- IEHEUR S GPR
- FERIhREAF A SFR
& EAHUEfAESE GPR
- L8N IARA (fFfEfRE 0~ T7)
- HbhEVE R 0000,~03FFy
&  FIRIIAE A4S SFR
- 128 MR AT A AR
- HhhkyE R FF804~FFFFy
L JESESICE LSS Wiy

- EBFH
- GPR ¥k T4tk
- [E¥EFHE
B3 BRI |
00004 ~ 007F4 GPR SECTIONO
0080y ~ O0FFy GPR SECTION1
01004 ~ 017Fy GPR SECTION2
0180y ~ O1FFy GPR SECTIONS3
02004 ~ 027Fy GPR SECTION4
0280y ~ 02FFy GPR SECTIONS
03004 ~ 037Fy GPR SECTIONG6
03804 ~ 03FF4 GPR SECTION7
% 32 M X Mg R R
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3.3.2 FhHR

3.3.2.1 HEIH

FARTFHE RS B B PIEr %, BKSR FI4E-2-H Y 8 fzdtihlf5 5 . BKSR FH Tik#%
B, 159 R 8 frbhk(5 S 1 T7E BKSR Pk MIf# it iR 2 i F- ik
Rl i, 98T 8 Arihb5 8K T 855 T 80H I, E#£THk SFR LG IX.

ANEEWR
GPR
SECTIONO

(< 80H) — GPR
R<7:0> SECTION1 \ | BKSR

(= 80H)
©
o A
o
g 1
2 /
= GPR /
X SECTION?
J - TR -
&
T SFR
Ry
¥

3-3 HEFREE

3.3.2.2  GPRYEEIHE

§4 MOVAR 1 MOVRA, 1T X} GPR #THe#kFHE#:AE, A58+ MOVAR Fil MOVRA
& HORKSCRF 10 bbb S (R<9:0>), W E 4L IK FH5 bt == [6] . EFHIAT
SECTION [ {4
MOVAR #l MOVRA 54 Ti% Vil SFR,

NEEWR:
GPR
) SECTIONO~7
R
K 3-4 GPR #kFhbrzEHE
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3.3.2.3 EiEz 35518

8 17 IAAH F1 8 fif IAAL ZH )k 16 frlalfe S bt R 5] & /748, F-hk=¥[A] 00004~ FFFFy. iE
Tbf Al F- M 25 A7 4% |AD (WL S 45 0E, 58 I8 - HE A

Y E B FHEEE 1AD A7 A, SR IELHZN 00H, 15 AN — A2 8E (AT REsz M
RELD -

ISTEP $54, FIRXHE: TR 5] 2717 2% IAAH/IAAL BHTImFS 5. %484 3 FF 8 fif
5 SRR, RUMRAS TG -128~127 . B8R JA 8 L1 L RIHL, (H 2 1% 568 2 X 81> IAA(IAAL
AT IAAH)HEAT 16 fril5 . THERSE RAKRSRAFCT IAAL AT IAAH i,

0000+ | GpR SECTIONO (0000,~007F4,)
ISTEP I<7:0>
GPR SECTION1 (0080,~00FF)
"""y — = 'i ——————
' IAA<15:0>+I<7:0> [——
[ ' 03FF, | GPR SECTION7 (0380,~03FF)
: IAD<7:0> - —>

e ______1 R

FF804 |[IAD (A3 T-hE, BIEF AR
FF81y |IAAL  [Al:3hE, RIIFTHEART 0

FFFFy |- 1R

K 3-5 (AT A=
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HR7P169 #d T it

3. 3. 3 KRR S A bt iR

I FI BRI ThRR UL %3
FF80w IAD [F) e 3 hk B A A
FF81n IAAL (B4 T hk 2R 5 B A9 <T7:0>
FF824 IAAH (B4 TR 5] A A7 4 <15:8>
FF83y BKSR TR PR 5717 2%
FF84y PSW TR IR F A7 35
FF85y AREG A FAEE
FF86u PCRL TP 28 <7:0> S
FF87n PCRH TP #28<15:8>
FF88y MULA/MULL Py A FAFEIRFAZAE AR <T:0>
FF89y MULB/MULH PeH B A A7 4RI EF A7 25 <15:8>
FF8AH DIVEL/DIVQL W BB AT 4% <T:0>/ T 27 A7 4% <7:0>
FF8BH DIVEH/DIVQH YRR K 75 A7 4 <15:8>/ 7 77 17 <15:8>
FF8Ch DIVS/DIVR W BT A7 B R B A7 45 <T7:0>
FF8Dy
FF8EH
FF8Fy -
FF904 FRAL T PP A7 it o B R M b 25 77 88 < 720>
FF91y FRAH FEFF At oS B R M bk 75 77 %< 15:8> )
‘ ROM #iiil X
FF92y ROMDL T2 PP A7 it o 2 R B &5 A7 e <T7:0>
FF93y ROMDH TP A7 5% 2 R A 25 47 23 <15:8>
FF94y ROMCL &P At 23 4 ) ar A7 28 <7:0>
FF954 ROMCH T2 P At 25 4 1l A7 28 <15:8>
FF96y INTG rh kT4 R A A2
FF97x INTP TR S 2 AT A 2R
FF98y INTCO rhgT P ) B A7 A O
FF99y
FFOAH INTEO T RE A7 AR O
FF9By INTFO HbiR BT AR O e -
FF9Cy INTE1 S R A A 1
FF9Dy INTF1 kbR S A 1
FF9E INTE2 rh k{8 R A A7 2 2
FFOFy INTF2 kbR S A 2
FFAOH MR, ZEIEF S NS A
FFA1y MR, ZRIEF S NS A
FFA2y VREFCAL WEE S5 i B a7 A7 4%
FFA3, WDTCAL WHB 32KHz R ar 44 )
> ™ — FRkTh RS
FFA4y OSCCALL &6 16MHz RC I 44 RS HE 25 77 23115 8 fir -
FFAS5y OSCCALH P B 16MHz RC I 4z i 2354795 =1 8 ir
FFA6H PWRC FLVRDIR A5 4% ) 2 7 25
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HR7P169 #d T it

| bt FI R ThAR UL %3
FFA7y WDTC WDT =il 75 7 8%
FFA8y WKDC G TR S0 Fof 425 1) A 2%
FFA9y PWEN DhFEFE I 27 AE 3
FFAAy PA PA i FTHLTHIRAS B A7 2%
FFABy PAT PA 3ifi Vi N H 45 ) B A0
FFACH PB PB iy [ HL TR B A7 A
FFADy PBT PB i [ A\ il o 428 1) 27 AE 2
FFAEy PC PC i F P ARS B A48
FFAFy PCT PC i F i N H 428 1) 47 2%
FFBOy PAPU PA 3t 155 47 35 ) 75 77 2%
FFB1y PBPU PB uifg 155 by 42 1) 25 47 3%
FFB2y PCPU PC ¥t 155 b F 4% 75 17 8% 11O 454 X
FFB3y PALC PA iy 1 3R B B8 S 2 1) 27 47 4%
FFB4y PAOD PA 3ifi I e H G B 2 A2 4
FFB5y PBOD PB it I JT-Js i L1 0 6 25 17 2%
FFB6y PCOD PC i H T i L G R 27 A7 4%
FFB7x PAPD PA 3 1155 N hrF ] A7 A7 %
FFB8y PBPD PB uifg 155 T hr 42 il 25 47 3
FFBYy PCPD PC i 155 T 4z a5 4795
FFBAy - -

FFBBH T8N T8N TH &%
FFBCH T8NC T8N %l B A4
FFBDy T8P1 T8P1 it%ia
FFBEH T8P1C T8P1 #& il 75 1725
FFBFy T8P1P T8P1 JA 7 73
FFCOy T8P1RL T8PL 4% #1788
FFC1y T8P1RH T8PL A 2o A1 2%
FFC2y T8P10C T8P1 iy th % il %7 A7 2
FFC3u T8P2 T8P2 i1%i#s
FFC4y T8P2C T8P2 #& il 75 1725
FFC5y T8P2P T8P2 A Z 174 A X
FFC6x T8P2RL T8P2 i #1725
FFC7x T8P2RH T8P2 # B 2 A7 2%
FFC8y T8P20C T8P2 % th il a7 fr- 2%
FFCOy T8P3 T8P3 il 44
FFCAy T8P3C T8P3 il % /7 7%
FFCBy T8P3P T8P3 A {7517 4%
FFCCy T8P3RL T8P3 i & #1725
FFCDy T8P3RH T8P3 ¥ FEZ M ar £ 8
FFCEq T8P30C T8P3 #ir th il oy A7 4%
FFCFy EPWMI1C EPWMY il 75 77 2%
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Mkt TSGR

ThRe i

FFDOy EPWM2C EPWM2 5| 27 /7 4%
FFD14 EPWM3C EPWMS3 f5| 27 /7 4%
FFD2y PDD1C EPWML FE[X % i 4% il 5 17 2%
FFD3y PDD2C EPWM2 FE[X % i 4% il 25 17 2%
FFD4 PDD3C EPWMS3 FE[X %iE i 4% ] 25 17 2%
FFD54 TE1AS EPWML H 3oz il 5 £ 4%
FFD6y TE2AS EPWM2 H 3oz il 57 7 4%
FFD74 TE3AS EPWM3 H 3oz il 57 7 4%
FFD8y TMRADC EPWM ¥ J5 3 AD 564 if 3%
FFD9y ADCTST ADC S 178%
FFDA ADCRL ADC #H#ufl a7 4725 <7:0>
FFDB ADCRH ADC 4 fE 7717 #5<15:8>
FFDCy ADCCL ADC il %7 4743 <7:0>
FFDDy ADCCH ADC 5| 57 f£ 5 <15:8>
FFDEx ANSL /O 3 N BB 5 25 A7 45 <7:0>
FFDFy ANSH 11O it 45U 16 3 57 A7 4 <15:8>
FFEOx RXB UART #0584 75 17 3%
FFE14 RXC UART #ISCIR 25 %577 28
FFE24 TXB UART RIEHHE F A%
FFE3y TXC UART K& IR 2517 28
FFE4y BRR UART AR Z 5 1745
FFE5H - -

FFE6H - -

FFE7n - -

FFE8y - -

FFE9y - -

FFEA - -

FFEBy - -

FFECH - -

FFEDy - -

FFEEH - -

FFEFy I2CX16 12C RFEUEIE 2 A2
FFFOy 12CC 12CS il ZF 17 4%
FFF1n I2CSA 12CS M HLHLhE 757728
FFF24 12CTB 12CS KIEBIRZ 517 2%
FFF34 I2CRB 12CS FRWCE IR e b 2 A7 o
FFF4y I2CIEC 12CS b e 27 17 7%
FFF5y I2CIFC 12CS T ibr & o A7 4%
FFF6y ACPC1 ACP1 Fii| 3 f74%
FFF7h ACPC2 ACP2 i Z47-4%
FFF84 ACPC3 ACP3 #7517 4%

£
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Hihk HFREBLIR ThRe i Bg #iE
FFF9y ACPC4 ACP4 =i 27 (725

FFFA ACPC5 ACPS5 % il 27 {7 2%

FFFBy VRC1 VREF £l % 77 4%

FFFCy PPGC PPG #% il %7 17 2%

FFFDy CMFT1 W FTL A B A48 1

FFFEq OPAC 1B HBOR A7 ) A A7 A%

FFFFy CMFT2 R FT2 Al 25 47 25 2

3.3.4 HFBRIhREEF A

A B K [AEEIUBFEFFEE (AD) |

Huht FF80y
BAME 0000 0000
IAD<7:0> | bit7-0 | RW | [alBhb

HFHEBLK BB FH R 5| FFa8<7:0> (IAAL)

Huht FF81y
HAE 0000 0000
IAAL<7:0> | bit7-0 | RW [ B hE 311K 8 fir

H A BHK Al SR 5| A7 43<15:8> (IAAH) |

Hiht FF82y
HAE 0000 0000
IAAH<7:0> | bit7-0 | RW [ i3k %51 8 fi
HFREBLI ML TS (BKSR)
Hhk FF834
Shr{E 0000 0000
TSGR BEAL
000: IEFEA7fHE O
001: EFEAFfEIAR 1
010: EFAFfHA 2
BKSR<2:0> | Bit2-0 | R/W | 011: E&FfFfkAk 3
100: EFAFE1E 4
101: EFAFE 5
110: EFAFfEE 6
111: EFEAFAEAR 7
- Bit7-3 - -

RSB FTAT © L3 AR BB e e L 1 PR 24 ]

HR7P169 ##EF /it

http://www.essemi.com



N s A, AN

FA4E WANmHRD
4.1 #E

& PA i N/t 1 Dy Re 2R
= 7 AR RN g
—  TTL/SMT #i A1 CMOS % H 3K 5
= FUR NS S A AR (PAT)
- w S ERiEdl AR (PAPU)
- uHES R REd A AR (PAPD)
- I RS A A A (PAOD)
= FOR LR IR S I ZF AE A (PALC)
- Busing DR FFAEAE (ANSL)

& PB i A/ 1 D Re 4L
= BB N g
- TTL/SMT % A1 CMOS i th x5
- I R AR (PBT)
- I gy BRI (PBPU)
- USRS A 7R (PBPD)
- I RS R A AR (PBOD)
- BuBing ¥ FA7EE (ANSH)
- PB4~7 CHFRAMI R R W DI RE

& PC N/ Dy se 24
= 2 DB AN g
- TTL/SMT f A F1 CMOS % Hi 3K 3
- RN P A AR (PCTD
- S RS AR (PCPU)
- USRS A A7 E (PCPD)
- DR P B A7 8 (PCOD)
- PCO~1 3 RF4h i 1 H K o) e

VE L 2w LB E D L AR A I B R B A\ R, PSS B R R E B AR
VE 20 B YA R G s RO R A\ i R, KRR AR S AR e R R B Bh AR
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4.2 ZHERE
VDD
RS —> 0% } VDD
Mk g2k T [SEELTIN
i IO A _D—|
1%#[1934‘352 <: |Oi§§ﬁ < —
‘ 99 L/ T Px.n
R AL ) TR A
Pl sk = qmm; N:SX VDD
|
JIST 2] rp— |
Y ISTE T — o
SN — RN ﬂ_l
Kl —
TE U p N — |
Bl — !
B 4-1 N gE R 1
4.3 /oW OF E/THe
PA. PB. PC i AT A BE B 55 _E 4
-7 1 2 3 4 5 6 7 |
PA S HF S - Y Y Y TEE | XFF

PB | dif | it | i | R | ok | R | ok |
PC | it | el | - | - | - - -

*£ 4-1 /0 % 1155 Efr

PA. PB. PC i I AT BN B 55 T 4.
‘ =4 0] 1 2 3 4 5 6 7 ‘
PA SR SR - SCRE | SHF SCRE | SCHE | SCFF

PB | XfF | fF | i | fF | %fF | S | S | ki
PC_ | x| xF | - | - : : - |-

* 4-2 /0 ¥ 155 Nz
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4. 4 /0% O KHEIRIESFEH
PA i LTRSS B B o SRR R R IR RE /7. BRI IRBNAE Fik 1

PA SR | XHF - XFF | XEF | XHEF | R

#* 4-3 /O i K I IR S e
4.5 |/O%; OFFIRHH
PA. PB. PC i I A] 5k 7 i B s i -
-7 1 2 3 4 5 6 7 |
PA XFF XFF - XF | X XFE | KFF | SCHE

PB | dcif | Scif | i | R | R | S | ok | Gk
PC | it | sl | - | - | - - -

F 4-4 1O N DR
4.6 ShERIZERTNET (KINT)
MR 4 AOMTHGEE G KINX, RN AR R %7 774 KMSKx (INTC0<3:0>)

Feite, W sg W d fefr KIE (INTEO<O>) {Hifg, AR rh—AN st =4 iy, ik
Fr& KIF (INTFO<0>) & 1. £ IDLE # T, sk rhemafiE CPU.

AP B T LA, R E AR N R P S A A L B L
TR AZ T W AR AT KIF (R 25 0%
1) Xy 1 A5 A7 AR AT SR AE, 45 U 1P S BT A ARG i 4 15
2) BARGER PR S AL KIF.
FEFL B RE (KMSKx=1, KIE=1) |, 58X & f7 3 dE AT s mis 5 A, kR
WibrEAr, DL R .
1B MO BB H 44 Bl ERE  PETRE

PB4 KINO KMSKO
PB5 KIN1 KMSK1
PB6 KIN2 KMSK2 KINT KIE KIF
PB7 KIN3 KMSK3

* 4-5 AN KT
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4.7 SN OFRT (PINT)

SCEEPIAN AR i A W N i PINTX, A5 11 A W i AR B 7 257 4728 PIEX (INTEO0<7:6>)
ffife, it PEGx (INTCO<7:6>) &4 LTl Kid & R IRl Ak . A=A oh Wibe &
PIFx. 7E IDLE #:0F, bR iraemefig CPU.

BHE wmORWA  GEEE Pl HWHERE TR
PCO PINTO PEGO PINTO PIEO PIFO

PC1 PINT1 PEG1 PINT1 PIE1 PIF1
R 4-6 Hhibim H Ik

4.8 FEBRINRER S

Huhk FFAAL
BALE XXXX XXXX
PA O HSPIRE
PA<7:0> bit7-0 | RIW | 0: {KHF
1. P
Hihk FFABH
HALE 1111 1111
PA BN PR EFEAL
PAT<7:0> bit0 RW | 0: frHRAs
1: FNIRES
Hiht FFACH
BALE XXXX XXXX
PB O HPRE
PB<7:0> bit7-0 | RIW | 0: {KHF
1. mHTF
ik FFADy
BB 1111 1111

PB D% A% RASIEFELL
PBT<7:0> bit7-0 W | 0: HiHUIRZS
1: HNRE
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Hiht FFAEy
BAME XXXX XXXX
PC OHSPRE
PC<1:0> bitl-0 | R/W | 0: fiKH
1. SHP
bit7-2 -
bk FFAF4
HAE 0000 0011
PC M A HRAE AL
PCT<1:0> bitl-0 | R/W | 0: FHVIRZS
1: BNIRZS
bit7-2
Hhhik FFBOy
KA 0000 0000
PA O ERES b i Ar
PAPU<7:0> bit7-0 | R/W | 0: Z&i1
1: ffife
Huht FFB1y
SAhfE 0000 0000
PB O &85 _hifhilfL
PBPU<7:0> | bit7-0 | R/W | 0: 211
1: ffife
Huht FFB2y
BHE 0000 0000
PC O &R 55 _ b hifhifL
PCPU<1:0> | bitl-0 | R/W | 0: Zx1-
1: ffife
bit7-2 -
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R BIR PA % 0K LR IR B e /1 #E 1 % /788 (PALC)
Hiht FFB3u
BAME 0000 0000

PA DK HF RS B8 S AL

PALC<1:0> bit1-0 | R/W | 0: Z£ik

1: ffifg
bit2 -
PA HK FLyRERSh RE J7 4% %1 AL

PALC<7:3> bit7-3 | RIW | 0: Z£ik

1. ffige
Hhht FFB4y
SAhfE 0000 0000
PA OFF % B #=HIAL
PAOD<7:0> | bit7-0 | RIW | 0: 2%k
1: ffifg
Hhht FFB54
SAhfE 0000 0000
PB O FFiw% ¥ HI AL
PBOD<7:0> | bit7-0 | R/\W | 0: Z%t
1: ffifg
Huht FFB6y
SAr{E 0000 0000
PC O FFiw%r HEHI AL
PCOD<1:0> | bit1-0 | R/W | 0: Z%t
1: ffifg
Bit7-2 -
Huht FFB7n
SAhfE 0000 0000
PA O WHERSS T hrizhilfL
PAPD<7:0> bit7-0 | R/W | 0: Z&i1
1: ffife

V1.9

41/129

RSB FTAT © L3 AR BB e e L 1 PR 24 ]

http://www.essemi.com



3 ot NS

HFHEBLK PB ¥%u 055 T hrizsl 7488 (PBPD)

Huhk FFB8,
HhE 0000 0000

PB O P ERFE T hifaEihilhL
PBPD<7:0> bit7-0 | RIW | 0: ZXiF

1: ffifE
HFHEBLK PC %n O 55 T hrizsl 748 (PCPD)
Hihk FFBO9y
HhE 0000 0000

PC M &R T Rtk fhL
PCPD<1:0> | bitl-0 | RIW | 0: %%k

1: ffife

- bit7-2 | - |-

TE: B0 i L HISRBhEE ST, RIS H MR 3 (HRURFED -
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BES5E HE
5.1 EBRATEEEE (Timer/Counter)
® KEREE

1 41 8 frEmtit%igs (T8N
3 4 8 [ AL IX H &M Y I s Y PWM B2 I 28 (T8P1/T8P2/T8P3)

5.1.1 8ApLERATFEEE (T8N)

51.1.1 R

& T8N R A TAERI
- EREEER (N EREN RGN B 0 (Fosc/2) B0 WDT_RC I 4)
= [FRBTHEER A CI BRIE R AR NI TBNCKD
& T8N SCRFLLT DyReddft
- 8AuTA A CSEbRPpEHbE, AREE)
- 8fuit#Es (T8ND
- 8l FAdE (TSNC)
& T E
- FEREHHWEE (T8NIF)
S & da sl [P O
- {E£ IDLE #:UN, T8N #f% LAk

5.1.1.2 HAHEEHE

Fosc >
WDT_RC N A3 AP )
hl 2% \ =
e % T i
H R R 24
[E2-ET)sE2% % AP ] TONTH 4
N o I A
I i) Je £
_iﬂi%%liﬂﬂ
PA4/TSNCKI >
TSNIF < A

K 5-1 T8N b4
5.1.1.3 TR

T8NM  T8NCLK

0 0 T8 B A Fosc/2
0 1 iRy WDT_RC
1 0 ER A Ery SN T8NCKI

# 5-1 T8N LAFMiE %
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51.1.4 W
T/E#ER TSNPRE T8NPRS<2:0> LN s i
T8NCLK=0 T8NCLK=1
0 - Fosc/2 -
1 000 (Foscl2) 12 WDT_RC /2
1 001 (Foscl2) 14 WDT_RC /4
1 010 (Fosc/2) /18 WDT_RC /8
JE I 215 5 1 011 (Fosc/2) /16 WDT_RC /16
1 100 (Fosc/2) 132 | WDT_RC /32
1 101 (Fosc/2) 164 | WDT_RC /64
1 110 (Fosc/2) /128 | WDT_RC /128
1 111 (Fosc/2) 1256 | WDT_RC /256
T8NPRE T8NPRS<2:0>
0 - T8NCKI
1 000 T8NCKI /2
1 001 T8NCKI /4
1 010 T8NCKI /8
e 1 011 T8NCKI /16
1 100 T8NCKI /32
1 101 T8NCKI /64
1 110 T8NCKI /28
1 111 T8NCKI /256

# 5-2 T8N T Angsic & %

¥ 1: 24 TBNPRE=1 i, ffifE T8N Fiisrsiigs. Memt, AR T8N tHE3E 1 S HRIE R G BT8R, (HAR M
IIRES IS AL, T AR T R e RS .

2. JUAGLE T8N i 80N, A nl LB i Bk 3 WDT_RC I8k, I H 4 WDT_RC A HHEpJFR, 24
ZIUASE B T AR AR A I o

5 1

5 1.

V1.9

5E B 2R

T8N T+ 28 it it-%, THEUE M FFH 2824 00H i, T8N & kA us i f B
TG

2 T8N AL E e I S aCy, 228 I Fsr A0igs, T8N THELas I Bl o R GinBh — 4y
$i(Foscl2); FAHRETI > Hiias, 4r4iasst Fosc/2 Bi# WDT_RC I #hiE47 4041, 1t
I, T8N THEAR I LT B o 70 50U (P I B

1.6 TR

2 T8N e B N EIE B gt sy, 525 1B Wi 8%, TN iH-Eas it &b g sk i A
B 4F TSNCKI, PIESARAZET 8 p2 K5 Bf e TBNCKI #E4TFI2E . BTl TBNCKI ARFF =
P B I L S A [R) 22 /D — LA L B . il i B T8NEG (T8NC<4>)ik #4k
RIS B T O A B TR BT B

[R)RE, [F) 20 T B AR A SR T i 6 A st B TBNCKI 3547 4343 3 H., TBNCKI
2R 10 S AU B N5 ONIRAS

1.5
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5.1.1.7  HkREE
2 T8N H-E#s it Ffah FFH A28 O00H i, KRS, hlrkrE AL TSNIF
( INTFO<1>) & 1, tnifdirfdaefz TSNIE (INTEO<1>) Fl4:J= Wi fEfr GIE
(INTG<7>) ffifg, ™4 T8N i th bbb, A3 W AN B i ¥ o Sy 17 3 e ik & v
Wr, fEEFFEREIXAHWIZAT, T8NIF AL HEEE . 7F IDLE #iz0F, T8N i
Bt e

¥ 1: GIE. T8NIE Al TSNIF £7i55% (KAL) 25 A i o W45 B8 25 A7 A AR IR b 25 25 A7 8%

5.1.1.8  fFBRINREFAE

HFHEBLK T8N TH¥#8 (T8N)

M bk FFBBy
BALE 0000 0000
T8N ¥ a8
00 4 ~FF 4

FIBRLR T8N F&ii| &F 74y (TBNC)

Hiht FFBCh

HAE 0000 0000

b T a2 VA

000: 1:2

001: 1:4

010: 1:8

T8NPRS<2:0> bit2-0 | R/W | 011: 1:16

100: 1:32

101: 1:64

110: 1:128

111: 1:256

W4 s e AL

T8NPRE bit3 RW | 0: 21k

1: fifg

T8NCKI [Pt Hd ik BEhr

T8NEG bit4 R/W | 0: T8NCKI EFFisit%

1: T8NCKI &I H4L

T8N L BEAL

T8NM bit5 RW | 0: EH &5t

1: [P AR

T8N & B it ppiR L #EAL

0: RGNEh— /34 (Fosc/2)

1: WDT_RC it ({¥ T8N 5E I 850 FF, JF Hab
23 7 B A i T 43 A2 )

T8N ffRefL

T8NEN bit7 | RMW | 0: 5P T8N itk

1: {fifE TSN fRbk

T8N<7:0> bit7-0 | R/W

T8NCLK bit6 -
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5.1.2 8RR HEAMYIRA PWMEEER 28 (T8P1/T8P2/T8P3)

5.1.2.1 ik
& TBPx SCHFFIR TARHIR (R HHINRENT B 2 44 (Foscl2)
- R

PWM #, 7 NAniE PWM BRI 5E PWM i (EPWM)

& T8N ZHRFLL N IIREA A

A4 L BT SAR NS oAy CSEbr i bl, A TEE)

8 fiit#ias (T8PX)

8 hikE % %745 (T8PXRL)

8 (k5o fias (T8PXRH) (fE PWM N, AAHE)
8 i Al f-4s (T8PxP)

PWM %t BE [X SiE i 42 1] 25 A7 4

PWM fi Hi 453 il 27 17 2%

PWM #5530 AD 46 (1) 58 I 45

& HEEA PWM

- ®EZXH6 % PWM i
- PWMZEXEE
- PWM HE Mg
- PWM &3
- PWM HEhHE )
- PWM )E3) AD ¥4
& TR E
- ZFULECH bR L (T8PXIF)
- FET AL
- {£ IDLE #:0F, T8Px &{s L1k
5.1.2.2 W EE5H B
T8PXIF +— <
RYMH (Fose) ——>| ) SH B2 |
Hhhl 24 2 5% I o —
R B Y e B
SRR AL N
T8PxiT %%
Pehl A TPt | e
T8PxP i #I1H
Kl 5-2 T8Px & 2845 &
5.1.2.3 TAEER
T8PXM TAER |
0 SE I A
1 PWM 2

V1.9

# 5-3 T8Px L/EMA il E %
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5.1.2.4  WHMBHGE5 e

T8PXPRS<1:0> T8PX SR B |
00 Fosc/2
01 Fosc/8
1x Fosc/32

% 5-4 T8Px Wi/ Fissiid &%

T8PxPOS<3:0>  TSPx IGEeshEF

0000 THEES S A I ZF AE 4 DTS 1 IR
0001 THEES S I ZF AE 4 DT 2 IR
0010 THEES S A I ZF AE 4 DT 3 IR
0011 TR 5 H 27 A7 2R UL 4 I
0100 TR 5 27 A7 2R UL 5 X
0101 THEES 5 H B2 A7 2R UL 6 X
0110 TR 5 2R A7 2R UL 7 I
0111 THEES 5 JH B2 A7 2R UL 8 IX
1000 TR 5 27 A7 2 UL 9 X
1001 THEES S I ZF AE 4R VT AE 10 K
1010 TS R B2 AA 4R UL AE 11 ik
1011 THEES S I ZF AE 4R VT AE 12 1K
1100 THEES S I ZF AE 4R UL 13 1K
1101 THEES S I ZF AE 4R VT 14 1K
1110 THEES S 3 AE 4R VLA 15 1K
1111 TR 5 27 A7 2R UL IC 16 ik

% 5-5 T8Px o Misslil B %

TE: ARATIEI T8PXC {21 77 47 45 5K T8Px tH4as (iR AF, AR T A A5 70 e, (EAEI L, T4
w5 A o e T BUE RS

5.1.2.5  EifaER

T8PxM=0 I}, T8Px At & M & N & T8Px THEEs Ay vH &, T+ A 57
17 (T8PxP) [MEMEAHSER), T8Px B HahiE Z I EH 46114

FEREM AR, T8Px THEER I B IEN R ST Bl — 73 Foscl2, RIIEFEF A
GRS TR pHdEAT 200, T s B RO Bl O 23 B R Bl

5.1.2.6  H¥NEE

1 T8Px MITHEUE 5 I HAZT /7 2% T8PXP AHEEMT, T8PxX ¥ H 2l It E B H a1 4L,
[FIS J5 o Aias B Zm 1 THEL, B2 E 5IEs BT BUE S I 50 s o A L AR R B,
1 33 2 g, bR A7 T8PXIFC(INTFO<4:2>) & 1, i i fdi e f7 T8PXIE

(INTEO0<4:2>) Fi4: s Wi fEfr GIE (INTG<7>) {#ifg, ™4 T8Px UL 11k,
75 ) W AN T R, 7 EERT A REAX AN R W2 /T, A T SR TR T, T8PXIF 74
IR AFTEE .

7E IDLE # R, T8Px it ¥Ei=.
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¥ 1: GIE. T8PxIE Al T8PxIF fiit 5% (HpWrab ) 2 d (1) A B {5 B 25 A7 A A AR BT b i 25 A7 3 o

51.2.7  HHEPWMEER

2 T8PxM=1, H P1Mx=0 i, T8Px it & NbriE PWM #. 11HEH80E N R G
Bh =385 Foscl2, FESZEFaiies. Jo4rias vt B AR PWM 4t & A 5 2
tb: HEm T8PxIF thilrdr S i 4, ¥EWFE 5-5 (T8Px Ja i Aigsfit & % ).

RIS, PWM HiH a2 0. 24 T8Px MGG E I8 403 5 & 1 25 17 52
T8PxP HHZEI, K55 277785 T8PXRL MIBUE ML NHE B 22 0 2547 2% T8PXRH, 7~
bR E T8PxIF. 7E PWM 30, T8PXRH FffasANnl 5,

I FHTE RS, T8Px MEFFAHE Bt 4, PWM fithoh 1, 4 T8Px 5 T8PxRH
FIMEFHSERT, PWM % 38 0. 24 T8Px il 5 T8PxP ML, PWM
K 9 1, [FIEPRE 2 HT T8PXRL A HNKE B i 27 /7 2% T8PXRH P, 74
T8PxIF H b, T8Px iEE N EH B GTHEL, 753 PWM FE .

4 PWMXOEN (T8PxOC<0>) 1 PWMx1EN (T8PxOC<1>) & N 1, 7 H PWM
SH 10 11 PxT & 9% HRASEE, AR Px i H % PWM T

TE 1 EREEEE A% TSPXRH HIME A 0, 41T PWM A PWM % Hi 464 0,
TG B 2 2 47 2% T8PXRH A KT T8PxP, 4T PWM JE AN PWM #4654 1.

T8PxXRL

T8Px PWMxO0
RS _K: PWMx1

> s
K 5-3  briE PWM F kMg H 4540 [

|
g
|

J 3

__Y_

|
|
PWMXO0 |

| |

| | |
l—_ N
| N - | -

| H7J('/_'u T8Px=T8PxRH T8Px=T8PxP

PWMXx1 :

5-4  Fritt PWM H AR 7R & B

V1.9 48/129
WAL © _Fifg 2R 3R a8 e i B 7B BR A ) http://lwww.essemi.com




N el b, AN=
Eastsoft. fervmsmersras HR7P169 BT

PWM iHHE AT
PWM JE#] = [(T8PxP)+1]X2X Tosc X (T8Px 47 tt)

PWM #iZ

1/ (PWM J& 1)

PWM Jik % T8PxXRL X 2 X Tosc X (T8Px i/ #fitt.)

PWM 5% LE

[PWM Jik 5] / [PWM J& 3]

Fosc/2
108w * Fek
PWM4 i = P FCS fyy
log2

7 1: Tosc = 1/Fosc , Fpwm = 1/(PWM &), Fckps & T8px Tir47iktt

V1.9

5.1.2.8  WEAPWMER

2 T8PxM=1, H P1Mx=1f, T8Px fic & ~iimA PWM X, (EPWM).

£ EPWM #0, PWMXO0 Fl PWMXL P B il jicdian HH 2 18], Al &% B — ANl gmFEdt
[X ZEIS I 8] Tdelay, KBAIETHR IS EE, SRR K BERBIR IR & . JEX I
5] F1 28 Ge I A AR AR [X 42 1) 25 /7% PDDXC<6:0>[F{ k& . Tdelay = 2 * Tosc *
(PDDXC<6:0>). FEX a4 Z01/NF PWM Rk 5, 75 M40 H 63K .

T8P§P+l

PWMx0 /PWMx135 =45 3%

PWMx1 1 #i)

[} |
I
1 |
-l
P
PWMXxO i 8 W
m |
] |
1 |
4 J |
]
I

PWMXx0 /PWMx1IKE 2K

PWMx1 il

1
1
I
[}
1
I
[}
[}
|
| T
PEIQAL i |
|
, 'S
PWMxORi 72, T WMXO Tl i i
] |
+ |
I
I

]
1
i
: : EEQE»J L2)
i .
]
]
| |
— |

PWMx LA 3% Lo

PWMx1 i I

B =
N i
| |
i\
]

]
PWMXxO i 43\7}/
PWMXxOT& A %L, !

PWMxL i 45 %4 '
!
]

PWMx1 i

K 5-5 EPWM 775X B kM s = K
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SEL Al i
PRSENX !

KT

EPWMXASF/ii

EPWMI il 5 M

5.1.2.9 EPWMAKEHAME)S

CRFBFPOCHT S, PA3IN_EPAS & HIfI N “0” XKW A b4 CMP3 i
Ho“0” K.

5K EPWMXASO ffifig, PA3/N_EPAS &I ANN “07 I, &KAEED)
KW A

M E W EPWMXASL Fl LG 2E ACP3 fHgEAI i BE, ACP3 #itH N “0” B, 2
KA B E . B LR B A & B 5% 5.4 =,

YRR A G, EPWM B A AL T OGRS, BRI Wik A vl s id v & 27
1E 7% TEXAS<3:0>frf ], EPWM 4t & I m] A Bt v “17, “0” 8 mifH
(=&, ERBPIRET, KMiF b &L EPWMXASF  (EPWMXAS<7>) # 1.

W SCWI AR, TR EAREPIEZ .

TEFRWRAES T, W5 PRSENX (PDDXC<7>) £l 1, 4Wrdifries s, ke
H3EE EPWMXASF #E )5 EPWM Thfg; Wf PRSENX 74 0, KB
5, EEHSMEE EPWMXASF %5 EPWM Thhg: EPWM 55, EPWM K%
HETE T —A PWM B # 5

I

-

————————— P
{1 EHTIE
T PWM J& 1 T T T
EPWM J& S S EPWME
A4 A PR RS BE A

K 5-6 PWM X5 BEES
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ERENELDA i i
PRSENX ! !

KIS

EPWMXxASF/{;

I

I

!

! |
|

N

EPWM J KirE R W EPWM
HIHE fERAE B wE OHA

K 5-7 PWM k58 FE R

JE B ST

£ 1: EPWMxC<1:0>f7 ¥ il /7 g —21 EPWM fi th 51 B £ th A 285 5o 8 % S8 A R A 4R, RLEAS
HERZ(E EPWM B A0 i HHAR I, 5ot AR R O C

TE 2: £ EPWM DhReY RBHAIGAL TAESE RS, fRR PWMx0 I PWMXL Fir£E /T 10 & IR B v R A «

5.1.2.10 PWMBEsIADEH

24 ADEN (ADCCL<0>), SMPS (ADCCL<2>) fiiy 1 fdifgif, 24 PWM % e
JE 3l AD ¥4, AT ERUEA BOREZ) AD F4e, 7£ PWM Hithif 5 38 1 nl e & ZE i
JEWE LS. 24 PWMXADEN (EPWMXC<7>) By 1 I, Eid# /i E 8 f7 PWM
WS LE I 25 7745 TMRADC . i3 B %7 77 %% PWMXADS (EPWMxC<3>) ik ¢ J5 2h#5,
24 PWMXADS & 0 i, PIESTHEESE PWM ) _ETFHE T4 5 24 PWMXADS A 1
i, AFTHEERE PWM B R BRI AE TR Mt B Ui K T TMRADC B, 72
A A3 AD B k(55 , WA E 3030 AD F

1 AD FA Il AR SEREET, AEAF E 3 5ElUE 3 AD F45t PWM filt k(5 5

PP B AR BN B O RGE B Fosc. 7E IDLE #:UF, PWM BRI A e A AD
et
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5.1.2.11 $RIIREFFH

HHBRLEWR T8Px TH##% (T8Px)

T8P1: FFBDx
Hiht T8P2: FFC3y
T8P3: FFC9y
BAE 0000 0000
T8Px<7:0> bit7-0 R/W T8Px i
00y ~FF 4

HFE®LH  TePxCilEm® (7sex0>

T8P1C: FFBEx

bt T8P2C: FFCay
T8P3C: FFCA4
BAME 0000 0000
T8Px T4y 4ias 0 H i BEAL

T8PXPRS<1:0> | bit1-0 | R | 00: ZrHitEoy 1:1
01: Z4iitk Ay 1:4
Ix: 4kt 1:16

T8Px fHHefL

1: f#ifE T8Px
T8Px JG 73 3lias 4y 5 th i BAr
0000: 4tk Ry 1:1

T8PXPOS<3:0> | bit6-3 | RMw | 0001: LYy 1:2
0010: 4ty 1:3

1111: 4tk 1:16

T8Px TAEEEEEEAL
T8PxM bit7 R/W 0: FERfEAR

1: PWM Biz,

HEREWR T8PxP A% 4% (T8PxP)

T8P1P: FFBF4
Huhk T8P2P: FFC5y
T8P3P: FFCBy
HhE 1111 1111
T8P
T8PxP<7:0> bit7-0 R/W 8Px AT A7 4
00 H™ FF H
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| HEERARK T8Px K FFE (TBPXRL)

T8P1RL: FFCO4

Hichk T8P2RL: FFCey
T8P3RL: FFCCy
SAfE 0000 0000
8 hNEE T 4e

T8PxRL<7:0> bit7-0 R/W
00 H™ FF H

HEREWR T8Px MM &F 74y (T8PXRH)

T8P1RH: FFC14
Hihk T8P2RH: FFC7x
T8P3RH: FFCDy
HALE 0000 0000
T8PYRH<7:0> bit7-0 | RAW A EEMEFRAS (EPWMERT, BREATE)
00y~ FFy
Mt FFC24
HAE 0000 0000
PWMZ10 ¥ O fEREAL
PWM10EN bit0 R/W | 0: PAL AiEH 110
1: PA1  PWM10 %t thik
PWM11 %5 A fE Rehr
PWM11EN bitl R/W | 0: PA5 A I/0
1: PA5 Jy PWM11 % BhAg
- bit7-2 - -
Huht FFC8y
BHE 0000 0000
PWM20 ¥ O REAL
PWM20EN bit0 R/W | 0: PA6, PBO AiEH] I/O
1: PA6, PBO Jy PWM20 %t Zhfig
PWM21 ¥ OfEREAL
PWM21EN bit1 R/W | 0: PB3, PB1 il I/O
1: PB3, PB1 A PWM21 fit ThiE
- bit7-2 - -
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HEEBER | EPWM % Pt #4758 3 (T8P30C)
Hiht FFCEn
BAE 0000 0000

PWM30 ¥ O f# &AL

PWM30EN bit0 R/W | 0: PA7 AiH I/O
1: PA7 Jy PWM3O0 % i thhE
PWM3L1 ¥ O fHREAL

PWM31EN bitl R/W | 0: PB2 KM I/0
1: PB2 y PWM31 ¥t Thfig

- bit7-2 - |-

FHBRLEWR EPWMECE H 28 (EPWMXC)

EPWMI1C: FFCFy

EPWMxM<1:0>

bit1-0

Hihk EPWM2C: FFDOy
EPWM3C: FFD1,
SAfE 0000 0000
EPWM i i AR e BEAL

R/W

00: EPWM, PWMx0, PWMx1 & &k
01: EPWM, PWMxO0 EH %, PWMXx1 K%L
10: EPWM, PWMXxO0 &A%, PWMXL AR
11: EPWM, PWMx0, PWMxLILH Rk

EPWM20S

bit2

R/W

PWMZ20, PWM21 %58 Ok AL
0: PWM20, PWM21 737 )\ PA6, PB3 %
1: PWM20, PWM21 77 M PBO, PB1 #iH:

PWMxADS

bit3

R/W

PWM ¥ /E3h ADC & #EAL
0: FHAW
1: TR

bit5-4

P1Mx

bit6

R/W

T8PxM=1, EPWM % Hi¥%s OdsBephr

0: FruE#it, PWMx0. PWMx1 Jy 6 % PWM %t i £
1. Wsaf, PWMx0 5 PWMx1 N 3 476X HAb
EPWM % H iy I

PWMxADEN

bit7

R/W

PWM #5 )53l ADC ff gz
0: %1k
1. ffige
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HR7P169 ##EF /it

TR LK EPWMZE X ¥ & 785 (PDDxC)

Hihik

PDD1C: FFD24
PDD2C: FFD3y
PDD3C: FFD4y

BAE

0000 0000

PDDxC<6:0>

EPWM FE X ZEBT T H AL
OOH - 7FH

bit6-0 | R/W

PRSENXx

EPWM E jg##HL

0: MEFKBFHHES,
HE%E, A HeHEH EPWM.
1: HHENKWHEIHH S,
MiE%E, EPWM B3hEHE.

bit7

H B e F A b AL A 2T

H Sl W S bn B AL H

FEREWR EPWME3kBr& a8 (TEXAS)

TE1AS: FFD5y
Hiuhk TE2AS: FFD6y
TE3AS: FFD74
Shr{E 0000 0000
BB PWMx0 F PWMx1 MR AIZHIAL
PSSxBD<1:0> bit1-0 | R/W 00: fﬁmﬁmﬁﬂj "o
01: g “1”
Ix: Ui A=
- bit3-2 | - -
EPWM H3l<BifL 0
EPWMxASO bit4 R/W | 0: N_EPAS i I A0 EPWM
1: N_EPAS i1y “07 5l kK
EPWM H3alkBifr 1
EPWMxAS1 Bit5 R/W | 0: ACP3 Lt as#int A5 EPWM
1: ACP3 LU #sfith “0” 5l
- bit6 - -
EPWM H 3hRBiE - 4r S 4L
EPWMXxASF bit7 RIW | 0: R KHMrFH4F
1: B RAKWHEMF
FHAEIR PWMIE R IIFERT &7 7748 (TMRADC)
Hiuhk FFD8y
Shr{E 0000 0000
TMRADC<7:0> | bit7-0 | RI\W PWM HrHISER R F]
004 ~FFy4

V1.9

55/129

RSB FTAT © L3 AR BB e e L 1 PR 24 ]

http://www.essemi.com



X el b, IN=
Eastsoft. fervmsmersras P

5.2 EHRPEBWERZESR (UART)

5.2.1 Mk

& SRR TAER
- mARERIEE
- RAERESR
& (EHIBRREE
AR
- AR
- 3CFF 819 hifk g a2 BEE DAL T aa B R %
SRR A AR A
UART SCHFLL N Dhaedi i
BB 74 (RXB)
- BllgEF A (RXO)
- REHIREFAAS (TXB)
- RIEFEMZA L (TXC)
- REBALHFAS (TXR) CESLhridhl, Aalis)
- BAEERAAAE (BRRO
& s
- RSP WTRE (RXIF, RAfED
- XFERERERE (TXIF, KAl
- SRR R
- {E IDLE iU, #isglom gk
€ i RS-232/RS-442/RS-485 Kyl il 1

5.2.2 WEEHE

L 2R 4

I~ =
RGME —> ] TXB | B

: PC1/TX
ORI |
R <O b i ||
= A :>a%§ BRR RER |
RS O [ BE 2% |
RXC DAY A PCO/RX
TXIF <+ yf :
RXIF «— [ RXB |Je—{#lczmmafia] |
o __ UART |
K 5-8 UART W45
5.2.3 BAFRRE
\ BRGH BgR HHEAR ‘
0 IR AR Fosc/(64x(BRR<7:0>+1))
1 TR A Fosc/(16x(BRR<7:0>+1))
* 5-6 UART WHFRAEIE %
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|
! |
K 5-19 PPG fhi gl 2
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5.4.4.6

BIESEHIE

SLFABIRE 1: PPG HEHIAE.

MOVA
MOVI
MOVA
MOVI
MOVA
MOVI
MOVA
MOVI
MOVA
MOVI
MOVA
MOVI
MOVA
MOVI
MOVA
LOOP JBS

54.4.7

OxFC

ANSL
OXDF
PAT
0X00
CMFT1
0X40
CMFT2
0X01
ACPC1
0X02
T8P2C
0X26
T8P2P
0X03
PPGC
ACPC1,C10UT
T8P2

LOOP

PPGJazhAD##:

B PAS/PPG N7, PAO. PA1 N5

it

% B PAS A1, PAO. PAL A Ak

B R E) CMFT2 KT CMFT1

REEARRSE ]

, WHE T8P2 [T/ HitL

; WE T8P2 M 7 4%

AfiEE PPG ik

S C1OUT 275N 1

W ADC #:#ufdifefis ADEN (ADCCL<0>) il PPG fillk AD *#ffiftfii PPGADEN

(PPGC<3>) fiifig, MY PPG A BhARK, BRARI bk Py it B a6 TAE, it HEs
THERIFILECE R 4% TMRADC WIEAHSERS, WJEZN ADC ¥k, WEF 74 PPGADS
(ACPC2<7>) IE#Efil i & EFHIEE FFEHY, £ ADC Bed AR 58 Boat, #rif k(s
SR MRS IDLE IRER, PPG BRI AREfM R ADC #4

LA 1PN RER, nliE I B ACPCL[6)FF A MM,  SEBLARAHE I PPG #irt .
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5.4.5 HWRH{BSFEHEHER (VREF)

PEE L 252 L R e A7 VREFEN (VRC1<7>) f#ifE VREF fibk, Tl B2
1f7#% VR2D6CAL<2:0> (VREFCAL<2:0>) f&#E3| 2.5V, &%k VREF W & i 2
10 ¥ . H) BT, ZEWIL T, VREF C&KHER] 2.5V, KUK 2% N,

XEFPIES VREFL/VRER2 HLJE, 703 B 274775 VRCxS<2:0>1 L & N 8 #4, i Vil 75

0.6V~2.5V [H],
5.4.6 {=HIEFES
Hiuhk FFF6y
SAfE 0000 0000
LR 1 RefEihifL
C1EN bit0 RW | 0: 251
1: ffifg
EeAeas 1 % iR P AL
C1INV bitl RW | 0: #iiA A
1. F =
EhEas 1 ik R EHI6. (CLEN=0 B}, ®EF R
00: AZERS

CM1DLY<1:0> bit3-2 | RW | 01: ERFZ) 8 /) Tintosc16m
10: ZEWFZ) 16 4> Tintoscl16m
11: FERFZ) 32 4> Tintosc16m

bit3-2 | RW | -
PPG #f& FT2 frEAL
FT2CLR bit4 RW | 0: R R R A B O AR FR s
1: KA
bit5 -
Eeaeas 1 s HRAS AL
c1louT bit6 R/W | 0: CINN KT CINP
1: CINN /hJ CINP
Hhaas 1% 1/0 fEREAL
COUTEN bit7 RW | 0: 251
1: ffife
itk FFF7h
SHE 0000 0000
LR 2 RefEihlfL
C2EN bit0 RW | 0: 211
1: ffife
. EeAeas 2 ot AR P AL
C2INV bitl R/W 0. R [
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1. Fr <

B EE 2 IES A SR BEAL

00: 4 VREF

C2PM<1:0> bit3-2 | RW | 01: ¥ VREF1

10: P#B VREF2

11: #M5 VREF

Pt 2 far i ZERF§EHIAL (C2EN=0 B}, WEFRD
00: ANIEHEY

CM2DLY<1:0> bit5-4 | RW | 01: %ERTZ) 8 4 Tintoscl6m
10: ZEWFZ) 16 4> Tintosc16m
11: ZERFZ) 32 4> Tintosc16m

EeAeas 2 S HRAS AL
C20UT bit6 R | 0: CINN KT CINP
1: CINN /hJ CINP
PPG #sfii & AD ##uiki#Ar
PPGADS bit7 RW |0: EFH
1. TR
Huhk FFF8y
SAhfE 0000 0000
LR 3 RefEhifL
C3EN bit0 RW | 0: 211
1: ffife
Eeaeas 3 far iR A AL
C3INV bitl | RIW | 0: #ith A
1. Fid <
EhEead 3 IES A\ SR AL
00: #Mi VREF
C3PM<1:0> bit3-2 | R/W | 01: Wi VREF1

10: Wik VREF2
11: 4B VREF

bit5-4 -
EhEe a8 3 #r RS
C30UT bit6 R | 0: CINN KF CINP
1: CINN/hF CINP
bit7
TR LHK BRI EEE 4 B S (ACPC4)
Hink FFFOy
HAE 0000 0000
C4EN bitd | RW g[?g;ii“ LS
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1. ffife

C4INV bitl R/W

ELAeE 4 AR R I AL
0: A )
1: i m

bit3-2

C4ANM<1:0> bit5-4 R/W

AR 4 Sl A\ ik BRAL
00: 4 VREF
01: M VREF1
10: #B VREF2
11: A5 VREF

c40UT bit6 R

ELEEs 4 B RASAL
0: CINN KF CINP
1: CINN /M CINP

bit7

FRBLWK BRI EEE 5 B 48 (ACPC5)

Huht

FFFAH

BAE

0000 0000

C5EN bit0 R/W

PLERES 5 fEReEEHIAL
0: %Ak
1: f#RE

C5INV bitl R/W

EhEeER 5 S iR R AL
0: FrHARIH
1: Frd =W

CM5DLY<1:0> bit3-2 | R/IW

bk 5 i FERFREHIAL (CSEN=0 B}, HEHRO
00: ARIEMRS

01: %EATZ 8 /> Tintoscl6m

10: FERTZ) 16 /) Tintosc16m

11: FERS#) 32 /> Tintoscl6m

C5NM<1:0> bit5-4 R/W

a8 5 Fi A\ i ERAL
00: #Mi VREF

01: W VREF1

10: #B VREF2

11: A VREF

C50UT bit6 R

EhEe28 5 S RASAL
0: CINN K7+ CINP
1: CINN/hT CINP

bit7

HFEREHK 00 SEMERHFFS1IGRCD

Hhudk FFFBy
HAE 0000 0000
VOUTEN bito | RW | S %K 2.5V #itli PB7 % O ffiAAr
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0: Z&
1: ffige

VRC1S<2:0> bit3-1

R/W

Ehiiae S R VREFL &AL
000: 0.6V
001: 1.4V
010: 1.5V
011: 2.0V
100: 2.1V
101: 2.2V
110: 2.4V
111: 2.5V

VRC2S<2:0> bit6-4

R/W

EhEi s S R VREF2 AL
000: 0.6V
001: 1.4V
010: 1.5V
011: 2.0V
100: 2.1V
101: 2.2V
110: 2.4V
111: 2.5V

VREFEN bit7

R/W

EbE 58 A1 ADC 2.5V S5 B R BB b fr
0: Z&
1. f#igE

vE: f§ /] VREF2.5 f1 ADVREF2.5 I, WZ0{fift VREFEN.

HEBEHK 0 pPromMlwE® (PPGOO

- FFFCh
HAE 0000 0000
PPG B BB AL
PPGEN bitO | RW | 0: 2%k
1: ffigE
PPG R &AL (72 PPGEN=1 K}, % FXER 1)
PPGS bitl | RIW | 0: (ZEIEfEAD)
1: PPG #zrH
PPG % Hi i it RE AL
PPGINV bit2 | RIW | 0: Hith A
1. Fr <
PPG filijx AD #¥ffERENL
PPGADEN bit3 | RW | 0: Zkik
1: ffife
CMXOFFSET<3:0> | bit7-4 | RW HLEER 1/2/3/5 P T
0001: +4mV
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0010:
0011:
0000:
0100:
1000:
1100:

+8mV
+12mV
Oomv
-4mV
-8mV
-12mvV

vE: 24 PPGEN fiifElt, T8P2 Bl & v PPG MHL ) ER 28, i T8P2 tifdff B shiz .

HHEBLWR Wk FT1 AIULER A 748 (CMFT1)
bk FFFDy
BAME 0000 0000
CMFT1<7:0> bit7-0 | RW U FTL AU A
00,~FF4
TR LK Wk FT2 M ILER & 748 (CMFT2)
bt FFFFy
RAME 0000 0000
CMFT2<7:0> bit7-0 | R/W A FT2 RS AL
OOH“'FFH

7: CMFT2 HABIMELINE KT CMFTL S 748 11E.

FHBRLEWR S B R T B 748 (VREFCAL)
M e FFA2y
HAE 0000 0000
thEi RS B E 2.5V K H| AL
Bit7 00000: /)
VR2D6CAL <4:0> Bi3.0 RW | ...
10000: HLAIE
11111: H&K
ADC % H & 2.5V B HEfEHlAL
000: f/)
AD2D6CAL <2:0> | Bit6-4 | R/W 100 SO
111: H&Kk

E L EH) R, SA 2.5V SEHECAA TR 25 CEETRIE, RUEREE £2%IH;
7 2: FAF9E VREFCAL 5% R IR HEME, I B4 A%, SUEEERHEE, S8 i ERMER .
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5.5 BHEBKE (OPA)

5.5.1 Mk

BRI AT IERE VSS. PBS iy [ B34 W25 R VREF, iz PB6 ufi [ . &)
it OPAOUT 5 ADC RAEiliE PB4/AINIL E 1. w5 ADC KFiEiEER PB4/AINLL,
TEZ ) S A A ADC AU

5.5.2 BHRNAZ%

N ZERH . Y R1=1K Kk, R2=100K [k, C=100nF i, #]i#id i B % 177 2%
OPAOFFSET<5:0> (OPAC<7:2>) A EM R &,

—
—Fr

R2
|
I

|
|
C

I/0
R1

OPAOUT
VSS

K 5-20 g HREE

5.5.3 $FHRIERFER

HFEBEHK 0 EEEmEER orA0)

Hhk FFFEH
HAE 0000 0000
1B HERAE Re AL
00: #xib

OPAPS<1:0> bitl-0 | R/W | 01: fififE, Z/iEun$: VSS, fimts 10 ki
10: flife, ERUEMTE VREF, fimE 10 b
11: flifg, EHUERRE 11O 551, fidimE 10 i
OPAOFFSET<5:0> | bit7-2 | RIW | B s mE i E 5z

000000: OmV

000001: +6mV

000010: +14mV

000011: +22mV

000100: +30mV

000101: +38mV

000110: +46mV

000111: +54mV

001000: -6mV

V1.9 781129
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010000:
011000:
100000:
101000:
110000:
111000:

-14mV
-22mVv
-30mVv
-38mV
-46mV
-54mV
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5.6 HE/BE#HIE (ADC)

5.6.1 MR

& BRI
12 fir AD SRFEAS
- 14 BN JEE AT ik
- 12 fuiEHRAE IR, SCEREAAIN SR B AL SR E
- A AD SRFEH (A
- CRREMEE Rk
- PR BT AT i
AL B 2 Fh SR
& FETRed Mt
- ADC Z#%f7# (ADCTST)
- ADC ##ff %174 (ADCRL, ADCRH)
- ADC #ffi| % 745 (ADCCL, ADCCH)
- B O Ef A4 (ANSL, ANSH)
& PTAEE
~  (¥FAD Rl (ADIF)
- {f IDLE ¥i:UF, AD #i#{s

5.6.2 WEEHE

1 ADCVREF
KRG —> v }AINO
sz Ty | Rk '§ é
s () g (= ADCRHIADCRL Kt==1 #ffuse ‘_ﬁf :A 56
e o £53 ¥ etaNy
SRS 0D 5 o ppersnis —— > Erw e
Pl | 1 s \T i
ADIF <= =)  ADchii%fi% | )\ |
| ADC |
5-21 ADC A #i4if K
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5.6.3 ADNFREREE

Tog* lq—
ADEN jl 13Tadclk
= >
ADC_RST
ADC_CNVT _I
>
ADTRG SRR [A]
Y
- o BHES
ADCR EHGR A Hide
K 5-22 ADC i P e~

7 1: Tog>0;

VE 2: AD #4ut E  Tadelk, i@ ADCKS<2:0> 747 28 it & AN R 4R

5.6.4 ADCZX(HEER (ADCVREF)

£ ADC it fiifefii ADEN (ADCCL<0>) ffigen}, i#id ik & nik+# ADCVREF {E25 ADC
IZ% )k, WHE ADC &% B EHEU R, VREFEN (VRC1<7>) fiifit ADCVREF 1
P, [Fm#% B ADVREFS<1:0>=01 (ADCCH<1:0>=01),

Kt %748 AD2D6CAL<4:0> (VREFCAL<7:3>) A[{#i#l ADCVREF (%, /) /i, 7E
iR, ADCVREF C&KHER] 2.5V, KHEREEAEX2%IA, BHEELT, A@REUEN
UL ZF AT 2 o

5.6.5 ZSEHIE

B2 W @IS 0 (AINO BEATE S #) |

BCC ANSL,0 ;AINO FirEss O e B oA O
BCC ADCCH, ADFM e 2 SR v S R S TR
MOVI 0X05 AEERE ] ADC AR
MOVA  ADCCL fH e ADC e fedy, & HilIE 0
BSS ADCCL, ADTRG 85 ADC ##
AD_WAIT

JBC ADCCL, ADTRG LA ADC 58 1,
GOTO  AD_WAIT
MOV ADCRH, 0 R 8 et R
MOV ADCRL, 0 B 4 7 gk
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5.6.6

A

2 AD e sE RS, W kR B ADIFC INTF1<0>)E 1, Wi Wi #iae /7 ADIECINTEL<0>)
Aa R R ERENL GIE (INTG<7>) ffifg, WIF=4 AD ¥¥rhlWr, S0 FRWABmN ., A

TSR kTR W, A BT AR AN T2 AT, ADIF LA IR .
AD #A e {E

7£ IDLE #z0F,

¥£ 1: GIE. ADIE F1 ADIF A& (FRIBrACEL) 5 1 il 58 25 7 23 A AR E 25 A7 8%

5.6.7

KPR D) RE#F A7 2%

ARG

ADC ¥ & 7% (ADCTST)

Huht FFD94

SAhfE 0000 0000
USSP ERE AL

AINEN bit0 RW | 0: 2kl
1: ffife G\ FEJETLE 0.2V ~ VDD-0.2V Z [i])
AD # R AL

ADHSEN bit1 RW | 0: fiKiE (AD Hedfif$piz e 2MHz DL R)
1: ik
- bit7-2 - -

VE L 4B K#E (ADHSEN=0) i, ZEsk Tadclk 2K T 2MHz.
VE2: 4 E NEE (ADHSEN=1) K, ZER VDD kT 4V UL L.

3 HESHEWFE 3.1 (SEEFER) + 12 {7 ADC FittEk.

FHEBLHK ADC HEBEFS<7.0> (ADCRL)

Hihk FFDA4
HAE XXXX XXXX
ADCRL<7:0> | bit7-0 | RW | A/D H#ss 5% 8 fIAE 4 A

R iRl

ADC #:#/8H & 77 5$<15:8> (ADCRH)

Hihk FFDBy
BAE XXXX XXXX
ADCRH<7:0> | bit7-0 | RIW | A/D ¥¥u4 R 4 A/ 8 A
| BB ADC st % 77 2£<7:0> (ADCCL)
bt FFDCy
BAME 0000 0000
. A/D #¥fEREAL
R
ADEN bit0 | RW 1 5 by AD #:3
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1. izf7 AID #:4ds

ADTRG

bitl

R/W

A/D FEHARANL
0: AID RitATi64e, B AID ¥ C e Rk
1: A/D BB T, %68 1 835 AID ¥

SMPS

bit2

R/W

BhAr 7R 2N 1

ADVOUT

Bit3

R/W

A/D 3% RS i #EAr
0: %%k ADV 2.5V M PB4 ifii 1%
1: {fifit ADV 2.5V M PB4 i M %i

ADCHS<3:0>

bit7-4

R/W

A/D HHLEIE RN
0000: j#HiE 0 (AINO)
0001: j#iE 1 (AIN1)
0010: j&#iE 2 (AIN2)
0011: jHisE 3 (AIN3)
0100: j#HiE 4 (AIN4)
0101: j#Hi& 5 (AIN5)
0110: jHi& 6 (AIN6G)
0111: #IE 7 (AINT)
1000: iHiE 8 (AIN8)
1001: i#iE 9 (AIN9)
1010: i#iE 10 (AIN10)
1011: JEiE 11 (AIN1D)
1100: JHiE 12 (AIN12)
1101: J#iE 13 (AIN13)
1110: i#i& 14 (ADCVREF)
1111: B ilOEIE L FE

HFRBER ADC #5531 5773 <15:8> (ADCCH)

Bk FFDDy
BHE 0100 1000
SEPRIRELL
00: Z# ik ik¥iy VDD, ki VSS
ADVREES<L:0> | bitt-o | RMW 01: Z% ik 1E 5 A N ADCVF%EF, i VSS (b
Jjifil ® VREFEN(VRC1<7>) 4 1)
10: Z#EH L Eum /M VREFP, 1y VSS
11: ZH ik IEN NANME VREFP, i A4l VREFN
A/D RFEBT RREBEAL CF— MBS ERRZE)
00: K% 2/ Tadclk
ADST<1:0> bit3-2 | RW | 01: K% 4 /> Tadclk
10: K% 8 4> Tadclk
11: k%) 16 4> Tadclk
AID #HEHEp % (Tadclk) EFAL
ADCKS<2:0> bite-4 | R/W | 000: Fosc
001: Fosc/2
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010: Fosc/4
011: Fosc/8
100: Fosc/16
101: Fosc/32
110: Fosc/64
111: WDT_RC

ADFM

bit7

R/W

A/D SE¥BE i E k& IR
0: =fi%5% (ADCRH<7:0>, ADCRL<7:4>)
1. fRArx5% (ADCRH<3:0>, ADCRL<7:0>)

VE: WIRAE AD Feffed RErh, HEATHCARIN BT, UIHS 5K AD B S A AT REAFAE IR %

| %ﬁ%%z% ¥ I SO 27 7 88 <7:0> (ANSL)
FFDEH
’EME 0000 0000
g k=2 A
ANSL<6:0> bite-0 | RW | 0: AINO~AING il A i
1: AINO~AING %4 N i 1
- bit7 - -

%ﬁ%&@?’ o WOEBEHIFAAS<15:8> (ANSH)

FFDFy
’EME 0000 0000
g k=2 A
ANSH<6:0> bite-0 | RW | 0: AIN7~AIN13 Jytlii A i [
1: AIN7~AIN13 Jy% 74 N 1
- bit7 - -

%ﬁ%%@%  AMSEHUERMNFESLGRCD

FFFBH
’Eﬁi{a 0000 0000
- bit-0 | RW | -
ELE 82 ADC 2.5V S5 H IR R HUEE BB AL
VREFEN bit7 RW | 0: 211
1: ffifg

VE: {#if VREF2.5 1 ADVREF2.5 Itf, AZii{#ift VREFEN.,
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FoE RRIIRERERERNE
6.1 RGBSR 2

6.1.1 HER

& IRYGAEBR

- AMBIRG A (HSIXT)

- NP 16MHz RC k¥4 (AJECE N INTOSC il INTOSCIO)
& Nk 16MHz RC k% 4%

- 10 A A7 % (OSCCALL, OSCCALH)

- H)HT, fERIR T OARHETE 2%

= LR RS B
& RGN T

- {E£ IDLEO #iUF, #RGHEIFIRYG

- {E IDLEL #5UF, RGEREIRY, RSN B

6.1.2 WHEHE

OSC1<2:O>
OSsC2
~ N e
0OsC1 A ERHR >

: 8MHz Fosc

W%B].GMHZ RC: AMHzZ - B eh A —>

I Ao : >
: 2MHz »
1MHz
[P HBWDT RCI b

N ERIR s e

6-1 ARG pPsE K
6.1.3 ARG (HSIXTHEERD

LIS E  OSCS<2:0> = 000 i, i+ HS #ix; 124 OSCS<2:0> = 001 i, ik
XT iR, 2l gwfe Ft i ik 3.
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-————

Rf

OSC2/CLKO

OSC1/CLKI {>c£|imzi§iﬁ

e

K 6-2 fMAMEEIRG AR (HS. XT #iz
¥: RS NAERLE .
\ Osc Type RRRAT C1* C2*

1MHz

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

HS
16MHz 15pF 15pF

* 6-1 WMIKREGRERSHESHER

FEx BREGE TARAE SRR A A R A R RO -

6.1. 4

B 16MHz RCE R, (INTOSC/INTOSCIO)

LIS E  OSCS<2:0> = 01x/10x/111 i, L& N INTOSCIO #ix, I PAO, PA1
B A A 10 .
240 FrBd B 7 OSCS<2:0> = 110 I, Bt B 5 INTOSC £ 5L, I PAO 4 {1 &2 F % i CLKO,
CLKO %t 242 16 4384t (Fosc/16), PAL & NiEA 110 ¥ . % @i g
FE LI £
EH R, SR AR TR, £ T/ERETEE N, RUERSEE 2%,

6.1.5 FEBkIhREF e

HRBLMK I8 16MHz B B 77 38K 8 AL(OSCCALL)

OSCCALL<7:0>

bit7-0

R/W

0000 0000: />

1111 1111: HK

M e FFA4y
HAE 0000 0000
W 16MHz SAFRIFTTK 8 fir
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HFRBLMR R 16MHz BF$h R B F7 8% 1 2 SL(OSCCALH)

f@.ﬁﬁ FFAS5y
SAE 0000 0000
EE 16MHz S & 2 4L
00: /)

OSCCALH<1:0> | bit1-0 | R/W

- bit7-2 - -

87/129
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6.2 BlfEREE (WDT)

6.2.1 MR

& WDT Ehf 8
8 i WDT @i i##y CosehatpEitibl, Anli5E)
- EN SRR 9 N 32KHZ RC N4
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6.6 HHEEFR

TFHBREIR
bk

SHEEF (CFG_WD)
8001,

OSCS <2:0>
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000: HS #X, mif fhdRAEIRESIEHE] PAO Fl PAL i

001: XT &, fb#R/ABIRISZERES] PAO Fil PAL & 1Y

010: INTOSCIO 1MHz #:X, PAO, PA1 4 I/O &

011: INTOSCIO 2MHz #5, PAO, PA1 N 1/0 &}

100: INTOSCIO 4MHz %\, PAO, PAl1 4 1/0 &}

101: INTOSCIO 8MHz &\, PAQO, PAl1 4 I/0 &

110: INTOSC 16MHz #i:(, PAO & HIDigE N CLKO, PA1 A 1/0 &
111: INTOSCIO 16MHz #::{, PAO, PA1 A 1/0 &

WDTEN

bit3

WHE LR
0: %1k
1. ffige

PWRTEB

bit4

b F A B e B AR AR RR AL
0: fiffe
1. 2%k

bit5

RilA 1

BORVS

bit7-6

% L R e AL

00: 4.0V

01: 3.3V

10: 2.4V

11: 2.1V GRRA, WRBIH R G HRIEARE AN ZHE RS )

BOREN

bit8

% H AU B AL E RE AL
0: Zk
1: f#ge

FREN

bit9

FLASH $E 7% X 2 5 fEREAL
0: Zk
1: f#ge

ICDEN

bit10

ICD R R AL
0: f#gE
1. 21

INTVEN1

bit11

el A ik A
0: ERIAFPWTAE
1: [EHPWIES G620 INTVENO A 40N 1)

bit15-12

RilA 1

1 1: CLKO N &G4 16 73kt ;

VE 20 U B I g R S T G

T 3 WHRH R BRSAL, (EH R, VDD=5V &M, RHERELE 0.2V TEHE N

4 @A ERCE 7 REER, MR A R A (BOREN=L), IAHIRAFE, SEUEH TR .

V1.9
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7 B OAHEE
7.1 20-pin #HEHE

SOP20
= o — L2 —
T N
R1 X_:P L
| | il S N (o W
< nal
E E
INDE X
””')/
-
UHHHEHHEEHH R"_%L“‘
o
- o—| |-E=w a8
Lo
- b1 -
N ;
/ cl
/% L]
BASE METAL
SECTION B—8
COMMON DIMENSIONS
(UNITS OF MEASURE=MILUMETER)
SYMBOL MM MOM MAK
A 2.35 2.52 2.85
A1 0,10 0.20 0.30
¥ 2.05 2.35 2.55
AS 0.90 .00 1.10
b 0.35 - 0.43
b1 0.35 Q.40 0.45
c 0.23 — 0.32
cl 0.20 0.25 0.30
D 12.60 12.70 12.80
E 10.00 10.20 10.60
E1 7.40 7.50 7.60
e 1.27B5C
L 050 | O.BD 1.27
L1 1.35REF
L2 0.25B5C
F .07 —_
R1 0.07 — I
[ or — l =
0] 1o 12 e
=] =3 e | 100
EEE g 11.5° 14
I 5 B 10
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DIP20
III| =
= \ =
_ i —
£y, - 1
N — ml
|| 229max
77 BAREF. A 01IMIN,
RO90:0.10  2-R10D0.10 2-R1.2540.10
= frw .'W BTM E-MARK
T ! [
S _IL‘ ' M oL ' L
7 Il Ol B e W e N s O s
LIRS A
i1/ NI ! T
/ l/ | ! ,.Ln !
- AN | o XNAN s
: \’/ " SLEEK AREA : ‘~~--§"‘/ “
i i / i i i
| S VA SV A A S, SV A A S S FAVayayi
| 1
N RSP o o e ap
éf . 16.0020.10 _
= 19.00:0.10
25.90:1.00
| 79644030
- I'?":g=
_.'
Il"
||'
=i
(| '.I 0381
I p GAUGE PLAME
o & ol
fd| b
[
]
[
.'l |I \ +_'3_5’5_-%E--
| 10.92MAX. |
I I
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TSSOP20

V1.9

T

h 0

|

=

o

2
;
11
11 ]
11
===
I
[ -
11
CII

El

)

{(f

I
IiSBjEiNl :
0 —
Drimensions In Rillimeters Dimensions In Inches
Symbol
AEmn Afax ALin Afax
D 6. 400 6. 600 Q. 252 0. 259
E 4. 300 4. 300 a. 165 0177
b 0. 190 0. 300 a. anT 0012
c 0. 0940 0. 200 a. 004 0. 008
El 6. 250 6. 330 a. 246 0. 258
A 1. 200 0. 047
A2 0. 300 1. 000 a. 031 0. 033
Al 0. a50 0. 1350 a. o2 0. 006
e 0. 63 [BSC: 0. D26 (BSC)
L 0. 500 | o700 0.oz0 | o ozs
d 0. 25(TYPY QO1{TYR)
a 1" | rils 1 | il
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QFN20
D De
‘ al
] | SRVAURUAUT I I
2 | ) ‘ !
> d?
: L = =y
)
D) d
| /nnnnan
EXPOSED THERMAL / e i
PAD Z0NE Nd
<T
OO0 l BOTTOM VIEW
u Z
MILLIMETER
SYMBOL
MIN NOM MAX
A 0. 70 0.75 0. 80
Al — 0.02 0. 05
b 0. 18 0.25 0. 30
C 0.18 0.20 0. 25
D 3.90 4. 00 4. 10
D2 2. 55 2. 65 2. 75
e 0. 50BSC
Ne 2. 00BSC
Nd 2. 00BSC
E 3. 90 4. 00 4. 10
E2 2. 55 2. B 2.75
1, 0. 35 0.40 0. 45
h 0. 30 0.35 0. 40
/PR 1
(ail) 114X114
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7.2 16-pin HEE

SOP16
]
Le—]| |—
e R— |
HBHAHAABAE AR
01 L1y
. [ + (3|
INDEX ®0.8+01 DEP 0.2:0. A 1_;_?‘
/ T
/ N\
E £l ) v
\ s
I’/’\\‘ "‘"-__-"\LE‘-F‘.E"‘EH ETH E-MaARK
N DEP0.1£0.05
4
- | "
[ Fou Py .
5 @ HHHBAB B S =
- '
—"—E'—‘l —Jb EEEE 8B B
_ ;‘ A3
i T | '\\ i
Aﬁaf 1 | 1
llﬂ !
I ——
[
.«'-1—3\
§4—] 0.0
BASE METAL |_ o
| a1 | WITH PLATING
| _ YA /3{,
AW
c cl /
i S
SECTION B-B
COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)
SYMBOL b I MO bl i X
A 1.35 1.680 1.75
A1 0.10 0.15 0.25
A2 1.25 1.45 1.65
Al 0.55 0.65 0.75
Alb 0.36 — 0.51
b1 0.35 0.40 0.45
Ay © o7 0.25
&) el 017 0.20 0.23
o 9.80 9.90 10.00 |
E 5.80 £.00 6.20
F1 3.80 3.90 4. 00
e 1.27B5C
L 045 | 080 | 080
L1 1.04REF
L2 0.2585C
R 0.07 - —
R 0.07 -
h 0.30 0,40 0.50
5] 0 — =
[{JE [ =3 10°
g7 5} =3 107
03 5 7 o
(LA 5 7 g
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DIP16

3.3niu.ln / _ _ _ \ 0.5 1min

(.130+ .(Eﬂ] E j_i;ﬂﬂmin}
3.00min

(.118min)

AV A

254 TYP
(100 TYP)

> 1.524 TYP
(.060 TYP)

19102020
(752 L .008) =

Ty o O 0

) 6.35+0.20
(.250% .008)

[ AR RS RS

SECTION A-A
MILLIMETERS INCHES
K DIM | MIN MAX MIN MAX

| ‘ J 0.219 | 0339 | .0086 | .0133

J1 0218 | 0.289 | 0086 | 0114
K 0.460 | 0.560 | .0181 | .0220
K1 0.460 | 0.510 | .0181 | .0201

V1.9 109/129
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7.3 14-pin HEHE

SOP14
: syl
R
H HEHEHEHHEHE LT
i f+ |
— —L
I'm INDEX 80,8+ 0,1 DEFPDZE0,1 "‘ "i?
N
!
. ] + [
U/ )
Cj‘l S S g dier e
!
J |, ': \__ |
i hﬂ 5 H 5 B H SR
|—=—| b '7'.@ B oA
- I"'H— 03 A3
|
T T
A T-_ I |
RIENE Jj
= — e — o —
A1—1 |I —1_
] 00
BASE ME b | _ i
\\ b1 | WITH FLATING
N1 ;;/
1N W
e o1 [ i
] 1
o
SECTION B-B
COMMON DIMENMSIONS
(UNITS OF MEASURE=MILLIMETER)
SYMBOI MIN WO TAR
A 1,38 160 1,75
Al 0,10 0.15 0,28
A2 1.28 1,45 1.65
A3 0,58 0.65 0,75
b 0,36 - 0,49
b1 0,35 0,40 0,45
&Alc 0,17 - 0,25
Al e 0,17 0.20 0,23
5] 5.53 3,63 B.73
E 5.80 &,00 6.20
E1 3,80 3,90 4,00
i 127850
L 045 | os0 | ns80
L1 1,04REF
L2 0,258SC
R 0,07 - -
R1 0,07 - -
h 0,30 0.40 0,50
a 0* - 8"
LI 6* 8* 10°
HE g g 10°
03 5" 7 9
g4 5* ™ g°
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M1 44

M1, 1 MEid

O HRAE T 79 KHETITES .
CHRIEA N T AR RITEM R, 184K 22 e 2 ThRE AT 46 5 ATl A . IxX Lbds
L AT IR P g B RS I R B SR T, SO N AFE S . FE R ) FE A ]
PL2r NERVERS (OP Code) S#:{F%t (Operand) WANERSr. ERAERSEE> 6N BIFE A A5 .
O FIBATAE AMHz R IRy, — AL 2% AR [E] A 500ns.
15 FE AR A BAT FINL 23 B BHECAT R 48 2 43 OB BT & Fl s 38 4, Hip CALL. LCALL.
RCALL. GOTO. JUMP. RET. RETIA. RETIE A~XU&#AFE 4 i LBk 44448, IJBC. JBS.
JDEC. JINC 84 NXUFATE 4, BN NHREITES: HERSNaEHES.

1. 2 T REERS

V1.9

P55 B4 BIE
1 | SECTION | I<7:0> |- 1 |<7:0>->BKSR<7:0>
2 PAGE 1<8:0> - 1 1<4:0>->PCRH<7:3>
3 | ISTEP I<7:0> | - 1 IAA+->IAA(-128<i<127)
4 | MOVI I<7:0> | - 1 1<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) (R N GPR)
(
8 | MOVRA R<10:0> | - 1 R1>(A) (R % GPR)
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1. 3 B

"4 RS | HLERAY
9 JUMP I<7:.0> - 2 PC+1+i<7:0>->PC (-128<i<127)
1<13:0>->PC<13:0>
10 | AJMP 1<19:0> - 2
1<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,I<10:0>->PC<10:0>,
12 CALL 1<10:0> - 2
PCRH<5:3>->PC<13:11>
PC+1->TOS,I<13:0>->PC<13:0>
13 | LCALL 1<19:0> - 2
1<13:8>->PCRH<5:0>
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> - 281 | 24 R<B>=0HmBLF %454
16 | JBS R<7:0>,B<2:0> - 281 | 24 R<B>=1KBTF %454
17 | JCAIE 1<7:0> - 2801 | 2H4(A) = | BTN 4184
18 | JCAIG 1<7:0> - 281 | H4(A) > | IFBEGE N %154
19 | JCAIL 1<7:0> - 281 | H(A) < | BN %354
20 | JCRAE R<7:0> - 281 | H4(R) = (A)BEE T —%4E4
21 | JCRAG R<7:0> - 281 | H4(R) > (AL T %54
22 | JCRAL R<7:0> - 281 | H4(R) < (A)BEE T —%4E4
23 | JCCRE | R<7:0>,B<2:0> - 281 | Y4 C=RB)MBTEF %S
24 | JCCRG | R<7:0>,B<2:0> - 2861 | %4 C>REB)MNENT T %454
25 | JCCRL | R<7:0>,B<2:0> - 2861 | 4 C<REB)MBT T %54
. R'l > ;n =1z} , N2, —;D =]
26 | JDEC R<7:0>F - 2881 ( )‘ (H *T%ﬁﬁ) = Efz}ﬁ%&
FIME N O B kit N — %48 4
. R+1)->(H#5r% 5), B HWZ 5
27 | JINC R<7:0>F - 2881 ( ) (Hh%ﬁ%ﬁ) = Hlfﬁﬁ%ﬁ
FIME N O B kit N — 4645 4
28 | NOP - - 1 AR
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 I<7.0> - 2 I->(A),TOS->PC
33 | RETIE - - 2 TOS->PC,1->GIE
ERIRASAL
34 RST - ) 1 4 S b A
i’;j%}}i;-%ﬂ[ﬁ] ?A#EMTE 4
O0H->WDT,0->WDTPrescaler,
35 | CWDT - N_TO,N_PD 1
1->N_TO, 1->N_PD
OOH->WDT,0->WDTPrescaler,
36 | IDLE - N TO,N PD 1
- - 1->N_TO, 0-> N_PD
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M1 4

BAREBEIZEES

20

Pk

RELL FAM
37 | ADD R<7:0>,F C,DC, Z,0V,N 1 | (R)+(A)->(H#x)
38 | ADDC R<7:0>,F C,DC,Z,0V,N 1 | (R)+(A)+C->(Hx)
39 | ADDCI I<7:0> C,DC,Z,0V,N 1 | +(A)+C->(A)
40 | ADDI I<7:0> C,DC,Z,0V,N 1 | HA)->(A)
41 | AND R<7:0>,F ZN 1 | (A).AND.(R)->(H#%)
42 | ANDI I<7:0> ZN 1 | LAND.(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 | FFy->(R)
48 | NEG R<7:0> C,DC,Z,0V,N 1 | ~(R)+1->(R)
49 | COM R<7:0>,F ZN 1 | (~R)->(H#¥F)
50 |DAR R<7:0>,F C 1| SH(R)- Tl A #->(H #r)
51 | DAA - C 1| (A Tk ->(A)
52 | DEC R<7:0>,F C,DC,Z,0V,N 1 | (R-1)->(H#FR)
53 | INC R<7:0>,F C,DC,Z,0V,N 1 | (R+1)->(H#F)
54 | IOR R<7:0>,F ZN 1 | (A).OR.(R)->(H#%)
55 | IORI I<7:0> ZN 1 | LOR.(A)->(A)
C<<R<7:0> (R C Ak
56 | RLB R<7:0>,F,B<2:0> | C,ZN 1 EERESD
&=
R<7> << R<7:0> (R /17 C
57 | RLBNC | R<7:0>,FB<2:0> | Z,N 1 AR
C>> R<7:0> (R C It
58 RRB R<7:0>,F,B<2:0> | C,Z,N 1 A
0
59 | RRBNC | R<7:0>FB<2:0> | Z,N g | Rer0>>>R<0> (R C
o ’ ) A LA
60 | SUB R<7:0>,F C,DC,Z,0V,N (R)-(A)->(H #7)
61 | SUBC R<7:0>,F C,DC,Z,0V,N (R)-(A)- (=C)->(H #x)
62 | SUBCI I<7:0> c bC, 1 | I-(A)- (=C)->(A)
Z,0V,N
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s pla&
s Be o Bk
3 K&t AN
C, DC,
63 | SUBI I<7:0> 1 | 1-(A)->(A)
Z,0V,N
64 | SSUB R<7:0>,F < PC (A)-(R)->(H #x)
T Z,0V,N "
65 | SSUBC R<7:0>,F . bC. 1 | (A)-(R)- (~=C)->(H#x)
o Z,0V,N "
C, DC,
66 | SSUBCI 1<7:0> 1 | (A--(=C)->(A)
Z,0V,N
C, DC,
67 | SSUBI I<7:0> 1 | (A)-I->(A)
Z,0V,N
R<3:0>->(H#5)<7:4>
68 | SWAP R<7:0>,F - 1 30 (a*’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 ROMD->prog buffer
ROMD>prog buffer,
74 | TBW#1 - - 2
FRA+1->FRA
ROMD->prog buffer,
75 | TBW_1 - - 2
- FRA-1->FRA
FRA+1->FRA,
76 | TBW1# - - 2
ROMD->prog buffer
77 | XOR R<7:0>, F ZN 1 (A).XOR.(R)->(H #x)
78 | XORI I<7:0> ZN 1 [.XOR.(A)->(A)

PEEIE R SV

o 0o~ WDN B

N I EGE 3 fir.

oo

F—Fr&ifr, A—FEZHR A R—FHEHR R, B—afd R K B fi7.

C—iNi/MERL, DC—ibi 80, Z—FFEAL, OV—lithirEhr, N—HbrE.
TOS—Ti g ek «
MR F=0, WHIRFHAHRNTER A WRF=1, WHFRFEHATHHE R,
79 4454 A —% NOP 154 RAE LR PR
SECTION #6841, N (A4, MSEbrls . A H, @A EHE 74 GPR 730 8 M7k k4L, A

PAGE 154, NHILE, MSEPRG FmiE . XA, %A PCRU & F4%, N IIALEGE 3 fir.
PC %L Je PCRU % f7as, MSERRESATIE . XA, PCIAEGR 13 fir, B4 PCRU % {74

V1.9
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F=%2

RIRDIRERF A B R

bit7  bit6 bit5 bit4 bit3 bit2 bitl bit0 L&
HALE

FF804 IAD ) S LB A A 2R 0000 0000
FF81n IAAL [ k2R 5] A3 <T:0> 0000 0000
FF824 IAAH ) # T HE R 51 FF A7 4 <15:8> 0000 0000
FF83u BKSR LB AT A7 2 0000 0000
FF84y PSW - | v | ofF | N | ov z | bc | ¢ X00X XXXX
FF85y AREG A FAigs XXXX XXXX
FF86n PCRL TPt $ids<7:0> 0000 0000
FF87n PCRH T2 Pt 48 <15:8> 0000 0000
FF88y | MULA/MULL FeHh A TATIRITEFR AT AR <T:0> XXXX XXXX
FF89y | MULB/MULH FeH B BT 2SR H A7 28<15:8> XXXX XXXX
FF8A4 | DIVEL/DIVQL W R B AT 2 <T 0>/ 75 B A7 25 <7:0> XXXX XXXX
FF8By | DIVEH/DIVQH W R B A7 28 <15:8>/ T Fr A7 78 <15:8> XXXX XXXX
FF8Cx DIVS/DIVR B 2 A7 A A B AT 28 <T7:0> XXXX XXXX
FF8DH - - -

FF8En - - -

FF8Fk - - -

FF90y FRAL R as B RN 75 7 2% <7:0> XXXX XXXX
FF91y FRAH TP A B R L 75 17 2% <15:8> XXXX XXXX
FF92y ROMDL TR A7 2 B R A 27 7 28 <7:0> XXXX XXXX
FF93y ROMDH TR 7 A7 28 2 R A 27 47 38 <15:8> XXXX XXXX
FFO4y ROMCL - - - ] - FPEE | WREN | wr | - 0000 0000
FF95y ROMCH TR P A7t 28 425 1) 27 A7 45 <15:8> 0000 0000
FF96y INTG Gie |GiEL | - | - | SoFTF |INTVENO|  INTV<1O> 0000 0000
FFO74 INTP IGP<7:0> 0000 0000
FFO8y INTCO PEGL | PEGO | - | - | KMSKx<3:0> 0000 0000
FF99y - - -

FF9AN INTEO PIEL | PIEO - T8P3IE | T8P2IE | T8P1IE | T8NIE KIE 0000 0000
FF9By INTFO PIF1 | PIFO - T8P3IF | T8P2IF | T8PLIF | T8NIF KIF 0000 0000
FFOCH INTEL - - ACPSIE | ACP4IE | ACP3IE | ACP2IE | ACP1IE | ADIE | 0000 0000
FFODy INTF1 - - ACPSIF | ACP4IF | ACP3IF | ACP2IF | ACP1IF | ADIF | 00000000
FF9EH INTE2 - 12CIE - RXIE TXIE | 0000 0000
FFOFy INTF2 - 12CIF - RXIF TXIF | 0000 0000
FFAOH - WEBRE, ZEIER BN ZA A7 -

FFAly - WEMRE, ZEIER BN ZA A7 -

VR2D
FFA2, | VREFCAL 6<(:4A>|_ AD2D6CAL<2:0> VR2D6CAL<3:0> 0000 0000
FFA3 WDTCAL WDTCAL<7:3> VREFBGCAL<2:0> 1000 0000
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[£]
bit7 bité bit5 bit4 bit3 bit2

FFA4y | OSCCALL P8 16MHz B B HE 27 A7 231K 8 fif 0000 0000
FFA5, | OSCCALH - OSCCALH<1:0> 0000 0000
FFA6 PWRC LPM VRST<1:0> N_RSTI N_TO N_PD N_POR N_BOR 0111 1101
FFA7 1 WDTC - WDTPRE WDTPRS<2:0> 0000 1111
FFA8 WKDC IDLE M Jis SiE Ff 32 1) 25 17 2% 1111 1111
FFA9 PWEN - RCEN SREN 0000 0011
FFAA 4 PA PA7 PA6 PA5 PA4 PA3 - PA1 PAO XXXX XXXX
FFAB 4 PAT PAT7 PAT6 | PATS PAT4 PAT3 - PAT1 PATO 1111 1111
FFAC PB PB7 PB6 PB5 PB4 PB3 PB2 PB1 PBO XXXX XXXX
FFAD 4 PBT PBT7 PBT6 | PBT5 PBT4 PBT3 PBT2 PBT1 PBTO 1111 1111
FFAE 4 PC - PC1 PCO XXXX XXXX
FFAF PCT - PCT1 PCTO 0000 0011
FFBO PAPU PA i 1 N8 55 b hr 2] r 0000 0000
FFB1 PBPU PB it I A & 55 _E 4 il ir 0000 0000
FFB2y PCPU PC i H P #855 _Ehr il fir 0000 0000
FFB3 PALC PALC<7:3> - PALC<1:0> 0000 0000
FFB4 4 PAOD PA 31 F1 R 4 HH 4% 1 7 0000 0000
FFB5 4 PBOD PB it FI - it 45 67 0000 0000
FFB6 PCOD PC i F % Hh 4z il 7 0000 0000
FFB7 PAPD PA 3y 1 A 3B 55 T Hr 3 il 62 0000 0000
FFBS PBPD PB it 1 A &R 55 T hr il A 0000 0000
FFB9 ¢ PCPD PC i P #855 F hr il fir 0000 0000
FFBA - - -

FFBB T8N T8N T2 0000 0000
FFBCuw | T8NC | TBNEN | TBNCLK | TeNM | TBNEG | T8NPRE | T8NPRS<2:0> 0000 0000
FFBD T8P1 T8P1 it a4 0000 0000
FFBE T8P1C T8P1M | T8P1POS<3:0> | T8P1E T8P1PRS<1:0> 0000 0000
FFBF 4 T8P1P T8P1 % (745 1111 1111
FFCOH T8P1RL T8PL i E A 745 0000 0000
FFCly | T8P1RH T8P1 ¥hFEZ M ar £ 3 0000 0000
FFC2y | T8P1OC - | PWM11EN | PWM10EN | 0000 0000
FFC3 4 T8P2 T8P2 it ## 0000 0000
FFC4y T8P2C T8P2M T8P2P0OS<3:0> | T8P2E | T8P2PRS<1:0> 0000 0000
FFC54 T8P2P T8P2 7 (745 1111 1111
FFC64 T8P2RL T8P2 ¥ & A (745 0000 0000
FFC74 | T8P2RH T8P2 K& & G2 27 A7 0% 0000 0000
FFC8y | T8P20C - | PWM21EN | PWM20EN | 0000 0000
FFC9y T8P3 T8P3 it a4 0000 0000
FFCA4 | T8P3C | T8P3M T8P3POS<3:0> | T8P3e |  T8P3PRS<L0> 0000 0000
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[£]
bit7 bit6 bit5 bit4 bitl
FFCBy T8P3P T8P3 JH #A 7 {7 2% 1111 1111
FFCCh | T8P3RL T8P3 ¥ & A (73 0000 0000
FFCDy | T8P3RH T8P3 # i g2 i ar 4725 0000 0000
FFCE. | T8P30C - PWM31EN | PWMS30EN | 0000 0000
FFCFy EPWMI1C PWM1ADEN P1M1 - PWM1ADS - EPWM1M<1:0> 0000 0000
FFDOy EPWM2C PWM2ADEN P1M2 - PWM2ADS EPWM20S EPWM2M<1:0> 0000 0000
FFD14 EPWM3C PWM3ADEN P1M3 - PWM3ADS - EPWM3M<1:0> 0000 0000
FFD2, | PDDI1C PRSEN1 PDD1C<6:0> 0000 0000
FFD3y | PDD2C PRSEN2 PDD2C<6:0> 0000 0000
FFD4, | PDD3C PRSEN3 PDD3C<6:0> 0000 0000
FFD5, | TE1AS EPWM1ASF - EPWM1AS1 | EPWMI1ASO - PSS1BD<1:0> 0000 0000
FFD6y | TE2AS EPWM2ASF - EPWM2AS1 | EPWM2ASO - PSS2BD<1:0> 0000 0000
FFD7y | TE3AS EPWM3ASF - EPWM3AS1 | EPWM3ASO - PSS3BD<1:0> 0000 0000
FFD8. | TMRADC PWM ¥}/ 5l ADC SE T 2% 0000 0000
FFD9y | ADCTST - | ADHSEN | AINEN | 0000 0000
FFDAy ADCRL A/D 2k AR 8 ik 4 f1 XXXX XXXX
FFDBy | ADCRH AID #4st B 4 4l 8 XXXX XXXX
FFDCy | ADCCL ADCHS<3:0> ADVOUT SMPS ADTRG | ADEN 0000 0000
FFDDy | ADCCH ADFM ADCKS<2:0> ADST ADVREFS<1:0> 0100 1000
FFDEy ANSL - AINO~AING ik FEAL 0000 0000
FFDFy ANSH - AIN7~AIN13 Hbde AL 0000 0000
FFEOK RXB UART # s & 7 4% 0000 0000
FFEly | RXC RXEN | RxM | - OERR | FERR | RXR8 | 0000000
FFE24 TXB UART KIEHHRE o7 (7 2% 0000 0000
FFE3y | TXC TXEN | TxM | BRGH ] | TRMT | TxR8 | 00000010
FFE4y BRR UART Jr3 0000 0000
FFE5k - - -
FFE6k - - -
FFE7x - - -
FFE8k - - -
FFE9x - - -
FFEA - - -
FFEBk - - -
FFECH - - -
FFEDx - - -
FFEEx - - -
FFEFy | 12CX16 - SRAFE PR )1 0000 0000
FFFOy 12CC I2CTE | 12CPU | 12COD I2CTAS | I2CANAE | I2CCSE | I2CRST I2CEN 0000 0000
FFF1y I2CSA I2CSADR<6:0> I2CRW 0000 0000
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[£]
bit6

FFF2y | 12CTB RIZHARGZ IR 0000 0000
FFF34 | I12CRB AR AR 0000 0000
FFF4y | 12CIEC - I2CNAIE | I12CROIE I2CTEIE I2CRBIE I2CTBIE | I2CSPIE | 12CSRIE | 0000 0000
FFF54 | I12CIFC - I2CNAIF | 12CROIF I2CTEIF I2CRBIF I2CTBIF | I2CSPIF | I2CSRIF | 1000 0100
FFF64 | ACPC1 | COUTEN | C1OUT - FT2CLR CM1DLY<1:0> C1INV C1EN 0000 0000
FFF74 | ACPC2 | PPGADS | C20UT CM2DLY<1:0> C2PM<1:0> C2INV C2EN 0000 0000
FFF84 | ACPC3 - C30UT - - C3PM<1:0> C3INV C3EN 0000 0000
FFF94 | ACPC4 - C40UT C4ANM<1:0> - C4INV C4EN 0000 0000
FFFA4 | ACPCS5 - C50UT C5NM<1:0> CM5DLY<1:0> C5INV C5EN 0000 0000
FFFB4 | VRC1 | VREFEN VRC2S<2:0> VRC1S<2:0> VOUTEN | 0000 0000
FFFCh | PPGC CMXOFFSET<3:0> PPGADEN | PPGINV | PPGS PPGEN | 0000 0000
FFFD4 | CMFT1 HBE FTL AR A ) 4% il o7 0000 0000
FFFE4 | OPAC OPAOFFSET<5:0> OPAPS<1:0> 0000 0000
FFFFy | CMFT2 HCRRE FT2 harill e [ 48 il 57 0000 0000
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M%3  HARHE

3. 1 SR
& 5 KARFRE

SH ine) *1 PR AR XA
HYsHEE | VDD - -0.3~75 \Y}
MANEE | Vin - -0.3~VDD +0.3 \Y;
WHEE | Vour - -0.3~VDD +0.3 \Y;
TR Tste - -565 ~ 125 C
PREIRE | Topr VDD: 3.0 ~5.5V -40 ~ 85 C

& ORISR

SH /5  B/AME HAE BKRKE BN TE%MH
O R R VDD 3.0 - 55 V | -40C ~85C
25°C, VDD = 5V, BOR
AMERE, FrAI /O B
S EBAER lob - 500 - UA | FIAKHF, N_MRST =
0, OSC1=0, OSC2 &
/‘EO
25°C, VDD =5V, BOR
. |pD]_ - 16 - HA n -
IDLEO fARHRA = AEfE, WDT ffifg.
TSR 25°C, VDD =5V, BOR
Ipp2 - 25 - MA 26 2
ffige, WDT f#gE.
25°C, VDD =5V, BOR
lpps - 400 - MA | fHRE, WDT {fifg, W
IDLE1 fRARAEL = PR 2% o
Tt A LR 25°C, VDD =5V, BOR
lppa - 700 - WA | fHRE, WDT {fifg, ~M40
PR o
25°C, VDD = 5V, IE%
BT, Wi 16MHz
lop1 - 2 - mA sl A .
B, 11O i E 4y H [
IEH B TR HF, K.
AR 25°C, VDD = 5V, IE¥H
BATHEER, A HS AR
Iop2 - 35 = mA vily
™ 16MHz K%, 1/0 ¥ 1
W [E e O, .
VDD & I
. i I - 80 mA | 25°C, VDD=5V
RN IR MAXVDD
VSS &I
. : I - 200 mA | 25°C, VDD=5V
i K4 IR MAXVSS
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SH s BRAME O ARE BXE B TAE%4H
AE KR /O % 25°C, VDD=5V
N . |o|_ - 10 - mA
1 VEE HL VoL= 0.6V
AEKHER /O % 25°C, VDD=5V
T IOH - 10 - mA
BEAZEN Vou = 4.4V
KH 11O ¥ 25°C, VDD=5V
s o |o|_ - 40 - mA
FE LR VoL = 0.6V
KHL 11O ¥ 25°C, VDD=5V
T IOH - 18 - mA
AN Vou = 4.4V

& U RERR

R ITEEEVERE: -40C ~85C

S e | BME | BBME | BORE Bpr | RS
1/O 3 56 O\ 5 H P
iV e 0.8vDD | - VoD | vV
Cf e 25 et NRF 1D
FEMES N_MRST | Vm
A B N7
%u)\T E!i?— ) 0.8VDD - VDD V| 3 0v<VDD<5.5YV
Cf e 25 et AR 1D
I/O ity 45 NI L~ VSS - 0.18VDD | V
FEMES N_MRST | Vi
- VSS - 0.20VvDD | V
PN NEERE
3.0V<VDD<5.5V
, SN VSS<Vpin<VDD
/O ity 1146 NI HL I - - +1 A . L
"l SN NG TaV S AR
)
T 7 v IR LR - - 5 HA | VSS<Vpin<VDD
I/O uify N 55 i 25°C, VDD=5.0V
e lwpu - 300 - |JA .
i Vpin = VSS
I/O uify 5N 55 T Hi 25°C, VDD=5.0V
. lwpp - 300 - HA .
i Vpin = VDD
X 25°C, VDD=5V, §5
/O %y N\3ii; 11 VDD/2 i . ,
" Vvbbr2 - +5% - - R AN 55 N B A B
ffiRe

& U O
SR ITERETEE: -40C ~85C

SR e | BAME | AME | BROKME AL | R
- o 3.0V<VDD<5.5V
VO TR T | Vo | VDD0.7 | - : v >
lon = 6.0 MA
- 3.0V<VDD<5.5V
/O iy Ay R | Voo - - 0.6 \Y;
lor=12 mA
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&  AGEEREIRE

RG R IR Fosc - - 16M Hz | 3.0V<VDD<J5.5V
KRG e 1 Tosc 62.5 - - ns | 3.0V<<VDD<5.5V
IR Tinst 125 - - ns -
I IS b v R ST
R Tos, T 15 - - ns -

M FBL A 1] ostr TosH
iR A

X Tosg, T - - 15 ns -
*ﬂ?ﬁ%ﬁﬂ‘[lﬂ OSR OSF
WDT it B[] T 2.4 8 13.6 s 3.0V<VDD<5.5V,

(R340 woT (54KHz) | (32KH2) (9.6KHz) 40°C ~85C

& 12 {7 ADC H%

S /e BME HBRE BXE B W%
i 4 - 55 V ADHSEN=1 (&%)
HLJE LR | VDD =
3 - 55 \Y} ADHSEN=0 ({£i#)
IR Rg - 11 12 bit
e | DNL - -
ﬁ +2 LSB 25°C, vDD=bV, fADCCLK=2MHZ’
;ﬁéﬁﬁ - ADHSEN=0, Rfirf 1%y 8 4>
F; ~ +2 LSB | ADCCLK , Z#Hi [ NN E VDD
X
KIHRZ | Vorrser 0.5 1 LSB
VRer1 2.5 - VDD Y, 25C, VDD=5V, Wik VDD &%
S - —
- VRer2 2.45 2.5 2.55 \Y; 25°C, VDD=5V, Wik 2.5V &%
e
VRers 2 - VDD \Y 25°C, VDD=5V, %N VREFP &%
BAEIN | Vaoin - -
VRer1- Vv -
EEJJI: REF1~3
HINHZ | Cabin - - 40 Pf -
BINHEFH | Rapin - - 10 KQ -
l:ADCLK ( r%— - -
} 16 MHz | ADHSEN=1
et gh | HD
}Fﬁ;: F - -
s Favorc € i€ 2 MHz | ADHSEN=0
)
AL ]
(A T - 13
{T@‘% Ape - Tadclk -
K FE R
]
| Taps mi# 1 - - ADHSEN=1
TRER ] us
Taps 1K 8 - - ADHSEN=0
VE: DA RIS AY .
V1.9 121/129

WAL © _Fifg 2R 3R a8 e i B 7B BR A ) http://lwww.essemi.com



LSRR FRRAR

» Shanghai Eastsoft Microelectronics Co. Ltd.

Eastsof

HR7P169 ##EF /it

€ ADC #H4ulf[a)xf iR

TAESZE
8M

Fosc ANHEFEAE ANHEFEE A ANHEREASE A Tabck = 1us
Fosc/2 ANHEFEAE AHEFEAEH Tapcik = 0.5us Tapcik = 2Us
Fosc/4 ANHEFESE A Tapcik = 0.5us Tabck = 1us TapcLk = 4us
Fosc/8 Tapcrk = 0.5us TapcLk = 1us TapcLk = 2US TapcLk = 8Us
Fosc/16 TapcLk = 1us TapcLk = 2US TapcLk = 4Us TapcLk = 16us
Fosc/32 TapcLk = 2US TapcLk = 4Us TapcLk = 8us TapcLk = 32uUs
Fosc/64 TapcLk = 4us TapcLk = 8us TapcLk = 16us TapcLk = 64us

& HRER IR

e B/ME TR %A
ZEN VA VDD 3 - 5.5 \Y; -
NN NS . ~
CREHE ) VorrseT - 5 - mV | 25°C, vVDD=5V
HANIFHIE | Veowm 0.6 - VDD-1 \Y; -
HEE‘ZHHL [‘EJ TRESP - 1 - us -

& BZTH OPA LR

Cine) BAME  BAL WK
FL Y HL e VDD 3 - 5.5 Y -
ﬁggf,;g ;%E VorFseT - 3 - mVv | 25°C, VDD=5V
NI | Veowm 0 - VDD-1 | V -
OPA iﬁjﬂ:‘l EE./}ﬁ IOPAOUT - - 100 UA -
Bt Gpc - 80 - dB -
PAEAEATTE | Gep - 4 - MHz | fi#k: 50pF

& ZEARRER

WS BAME B BKE B WRER
WHZERERE | Veer | s _ v |50, vobesy
VREF/ADVREF IV ADREF

& P 16MHz B B R

¥ e ®BIME HRE BRKE BN TR %A
N # 16MHz It E 1552 16 16.48 | MHz -40°C~85C,
b g2 iniose ' ' VDD=3.0V~5.5V
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PR3, 2 ¥R

AT A R B ORI, U E NS5 2 e B B s 0 Eiods s 8 5E
WHERVEVE L E2RME R, R R ORIEAESE 2 HTE A IR LA

O A LIRS Y P A (R

‘ —*—-40C —®-25TC

85C ‘

400. 00

)

350. 00 ﬁ

300. 00

250. 00
u/

= 200. 00

®
& 150. 00

% 100. 00

fii
50. 00

0. 00

5.0
VDD (V)

& /O i T S AR (i 25°C)

[——25C]

00

50

00

50

00

50

VILmax (V)

00

50

S O = = NN W W b

.00
2.50 3.00 3.50

VDD (V)

.50

2.00

1. 50

1. 00

VIHmin (V)

0. 50

2.50 3. 00 3.50
VDD (V)
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A: Vop VS |OH@VDD:3OV

T0H (mA)

18.
16.
14.
12.
10.
. 000
. 000

S N s~ O

000
000
000
000
000

000

. 000
. 000

VDD=3V

—40°C 25°C

85°C

1.5
VOH (V)

B: VoL Vs |OL@VDD:30V

IOL (mA)

18.
16.
14.
12.
. 000
. 000

oM s o ®

000
000
000
000

000
000

. 000

000

VDD=3. OV

——40C —25°C

85°C

0.0

0.5 1.0 1.5

VOL (V)

2.0

2.5

3.0
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C: Von VS |OH@VDD=5OV

I0H (mA)

45,
40.
35,
30.
25,
20.
15.
10.

000
000
000
000
000
000
000
000
. 000
. 000

VD=5V

-40°C 25°C

85°C

X

VOH (V)

D: VoL vs |OL@VDD=50V

mA)

TOL(

35. 000
30. 000
25.000
20. 000

15. 000
10. 000
5. 000
0. 000

VDD=5. OV

—-40°C —25C

85°C

/
/

0.0

1.0 2.0 3.0

VOL (V)

4.0
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E: Von Vs |OH@VDD=55V

VDD=5. 5V
407 25T 257

50. 000

45. 000 D

40. 000 E——

35, 000

30, 000 ‘\\\\
25, 000

20, 000 ‘\\\
15. 000 \\\

10. 000

5. 000 \\

0. 000

10H (mA)

8] 1 2 3 4 5 &
YVOH ()

F: VoL Vs |OL@VDD=55V

VDD=5. 5V

— 40C — 25T 85C

40. 000
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30. 000
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20. 000
15. 000 //
10. 000 /

5. 000 7
0.000
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0.0 1.0 2.0 3.0 4.0 5.0 6.0

VOL (V)
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& /O i FUE SRR ORHL S D
A: Vop VS |OH@VDD:3OV

YDD=3V (7 e AL

—4.0 2571 "5
40, 000
35. 000 E—
30. 000 —— -\"'--.

]
25. Q00 \

T 20. 000 \
[
=
15. 000 \N
10. 000 \
5. 000 N
0. 000
0 0.5 1 1.6 2 2.5 3
VOH (W)

B: VoL Vs IOL@VDD:30V

YDD=3V
407 25T 85°C
T0. 000
60. 000
50. 000 /,f,..----"
2 40.000 / _—
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20. 000
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WDD=5Y

— 40T 25T 20°C

Q0. 000

80. 000
70. 000 —

£0. 000 B \
50. 000 ™
40, 000 \
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30, 000 < \
20. 000 ~
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