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1.7.3  AIFHFEZE TR (TKSDA) ettt 5
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p A R <4 < v 8
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HIBESTP2124 MAHER
1.1 BEFER

LA BN R O A E N E A, 15 R 7 o v IR & $UT

2 {E A ADC BIRI, ASCHFEIARE . B, iR ADC I S B A, SAJ5 AT
PR

1.2 EZHEEBER

SOP16 # %58 K VDD 5 VSS EX1 M. AMRIE EFT 188, &) VDD 5 VSS Al f L H
PEHEFE A ) B P e 7 AR AR R 520 VDD 5 VSS 51 . A 2R fdas ot B e R 2R A S i 22
MR G ANEES| LI e ik

1.3 10 Bike

LR SR IV R DL 0 6 E RO
2.5 AL LREAR 33 AT R CERKER . XA EER: 10K FL LT 7 SOM S5
3.5 R 75 10 BECBLAHI I A TSR 595 PSS RERS 655 08 e S A shiie

1.4 WDT

& IE TR TTELE 25% K& 75%M % [, 256 WDTCS<1:0>1# F HAh A & .

1.5 UART Bt

fEH I ThREm TX 58 ERr e .

1.6 ADC f&Eh

1./ H ADC itf ADVREF_EN % Z4iffiRE, fHiRe/5 TR Ims F20E ]

2 M A AEIE T N AL HE 1.2V B 1.0V It #545 ADC M EOMAIGEMRE . CRe N T35 T
250KHz).

3 TR BRI Sy i rE SR A 2.8V DAL
408 B ESS B9 CHOP 25 1R BM, N O 4F ADCTL2[1](TREE L) = 0.
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1.7 TK B
1.7.1 #ER

ESTP2124 ith F 5 2 3 FF 20 M Hdel, 1 BRI BAMamiE . TK B TAEZ S R 4MHz,
2MHz. 1MHz. 0.5MHz, I Hf& Al 305 8MHz TAE(E A AUN 1/2). B THerkmeg, ok
PR IEREThRE . BHTIRE, BHTEE(E£3%, £25%). FISCEF 6 ML/ B A . g
I 2 A ZIEE R, ZWRE RGN, ZEES R RHAE. 2mE2RE
FF . TKOBLEHRAR S v ik 48 70 e R Bl as 78 s i T/ o Bt sy, Baia 4t Rl N IR a3
B AR RBUE HG HWAE . TK BLERZ YRR, 77X S R S s AT 2R s~
Bt o

1.7.2 EHEEE

FExf Al SDK IR (V1.4), M 1 FUEFELH E S [A) Toase 29 400ms (16MD, RIULXS |- AL A
VpoweronﬁU\—Fgﬁi

V. VDD - vEIDF'.
pOWET on
Tbase

FE: Voo A B HEHHLE, Veor FHEE (K4 5 A7 HLE .
1.7.3 AFHEAMER (TKSDA)

TK BRI N sl IE TAERES, W& IERfg R F4s (TKSDAL. TKSDAH) HIRAE4E AN
ST BT VW IE (KA . 2 TAE T 2R, 2% T Brak 860 TK O IE th /N F S SRR E .
ZIHIE S IR R AM TS IFEEEE 8 AN LLLE, 2 AR I 2 K A 78 AN IS o

1.7.4 RINFEMF TK &

TK PErR AR ShEER A T 4 fih & Thig, FH WDT filtk TK TAE & Malg 385 AR Dh#EiE N Idle
K&K HEEZ TKVREF_EN, B WDT Mg 5 75 @i AR # e . TKVREF 22 /0 7% % 200us LA
b, EHEEANEUDT 84, WFRRTEE RIS A D, M AL e f R S T AR e e AR B

1.7.5 ELFEFHETE

Bt AN152_ESTKLIB_ES7P2124 V1.3 Z BiHIERAS, AIKIE DL R85 A5 5

PR FE T LA A I 8] FAE R AN O, SR 1R 7R IR 7o OB BRI R R g .
BN ) FE TR RTINS (8] 150us, UL 2 BT AN (8] Ay«

150*TK_NUM*TK_Samples_perscan*TK_BaseSamples_perscan us

Bl Xz AN152_ESTKLIB_ES7P2124 V1.3 fiA, HZ4( TK_BASE_UP_TIME 518 H}
FEAHTRM 5 R v o
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BB ESTP2124 HiHhpFE
2.1 RG4EE

BAEU:

7P2124 3 it 2 FidiR A%, PR EE RC 1R % (1L6MHz) Fl P KT RC #ik 4% (32KHZ) .
AN FER RGBS IE A IR B ER A B, A0, BT LRGP i6 8 16MHz. AFIFE S
R HRC 16M %52 LA )33 32KHZz LRC B Bp R 1454

LD R:

a) VIt RAM;
b) KRG # ¥ E N HRC;
c) WK RGN YA LRC.

22 HHOEIH

BAEVH
ABIRESEBLE L 11 P T (R ok WA R A, AR IERARAD S5 BHES 10 1.

LD R:

a) WH RAM;

b) # & 10 /2 WDT;

c) fHREE AW

d) - 7E IR A R T MR O B HLT

2.3 GPIO

BB UL

KRB Z 3R 22 AMI0 3w H, 3558 PA,PB, PC,PE k4 4T /O i I #52& TTL/SMT
i A1 CMOS Hath Bzl o 3 FAR E 7T A .

ABIFESZHL PAA D, PB6 LRGN PA4 HHLSFIRZS .
SR

a) WiHtk RAM Al [,

b) U PA4 i FUTHUIRAS, KA PB6 AU 2 75 74 & 1.
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2.4 10 %% H

BAEU:
A FE I PAO 1R %6 B 7 0 o
SEPP .

a) WIthtk RAM Al
b) PAO & AT
c) WEMER Y A% E IR ) ey A RE

2.5 fRHBEELN (LVD)

BAEU:
) ESTP2124 ¥ 7 1) LVD #i, #: VDD Lk .

AN FESC I E R R, 4% 4 VDD HEM 2.8V UL EHE%] 2.8V LLRIN, PAL CH-SFEIFE, [F)
i VDD T 2.8V i, PA2 #iHi K, VDD KT 2.8V i}, PA2 %t s # .

ISR
a) VIt RAM Flug 15
b) {#fE LVDIE 1 GIE;
c) MCE LVD HaC A r 55
d) TEFRFECPIRE LVD fir IR IS 10 fr
e) TEHIBRSS R BT RN LVDIF, 2552 LVD 51 H I 5 RR h Wbe ik, 10 Bk .

2.6 8fHLERATEEE (T10)
2.6.1 SEREI
BEAEVLHA
) T10 el 234, 78 PAO i I H — N E A 4ms, 25 L 50% 5 773
O FH 16MHz R G oT, U6 T10 52 i 2208 & 314 0.0625us . K T2 4iigs 7Bty
T10 2%, o4itth 1: 64,
PSR
a) Muntk RAM g H
b) W4tk T10 e #%;
c) f#FE T10IE, GIE HlkT;
d) fHEEER 255

V1.5 7115
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e) RS AL IW T WbR . BE S T10 ik E NS RR T10IF AR 547

) RELAHALE, RS REREA 0 (TR R, FTA AT E
WVLE), B 10

2.6.2 THEHEK
BEVLHA

i S B T10 B0, PA4 (T10CKD 5 PA3 2, PA3 BN Bhi N, 241t
B RA G PN, PAL BT RREL

ISR
a) WiHtk RAM, 5
b) WI4Hfk T10 i 2 R A T it
c) f#ifE T10IE, GIE ik,
d) fEREEM &
e) PA3 i [ HFRIE, B — e EFHE (PA3 5 PA4 T10CKI A5 82);
f)  BRELTL10 THEUE, EWREHT 7RI

2.7 16 fiZIhREER2% (T20/T21)

2.7.1 SEBRTER
BAEVLH
i ES7P2124 it 1) T20 timer #ib, SZELE 25 Th &g
AAIFESEIL T20 (e ThRe, 7€ PAL o U H — AN AN 4ms, (5725 HE 50%0 77 3 .

A 16MHz RGeSl TR T20 i 28405 & 54 0.0625us . W& T4tk hy 1:
8. T20P Zif7 s WIMAIE T A N N :

2ms/0.0625us = T20X 8 (Fi4r4iitt), i+ 155 T20P = 4000(0xOFAOQ).

PP LR:
a) VIaht RAM Flug 15
b) L& T20 FEHk;
c) ffiRe T20VIEQH HH11¥), GIE Hrlk;
d) HREER A, SRR H
e) BEANTIIRSFLT EHIWOIHE T bR, EERYME, B 10.
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2.7.2 XUBE PWM R
BEVLEA:

A S HROOORS 2 PWM AR, 78 PA2 i 1 & PAL B 1S3 A #17 100us~50us, 15 75 B 7333l
N 25% K% 50% )7 b A DU G I8 2 50us, PR IR R R A, AR, PR
Do

ORI 16MHz RGN B, TR R T2 52 I g Bt 9104 1/16MHz. T21 (T IR -
1:1, T21 JAMAZA79% T21P WIdG{E HE A U N:

PWM JE#] 100us = T21P X (1/16MHz) X 1(FHisr4itt), i+5H 45 T21P #){H PERIOD = 1600
(0x0640).

PWM Jik % 50us = T21PR X (1/16MHz) X 1 (Fis-4itk), 545 T21R #]{4 DUTY21 = 800
(0x0320).

X B L PAL i L% 53 96 . PWM (5231 50% = T21R / T21P.
A FF IR 2 L A ) W B A G 20us ) & kA S L B B R s T

TP R
a) WIthtk RAM, il

b) WIGE T21 XU E PWM HR2C, f AR A R, fiE PWM210 1 PWM211, Hf&fA
S,y L B R A B A 2 A SO B AT A s

c) fHAE T21 @Mt s, JAMI W ke 4/ rh il
d) FEPWIARSS IR T ABOIHEIRE, R E A S XU L 35 7 45

2.8 ADC BERF&E

2.8.1 SMEREERA
BAEVLH:
i H ES7P2124 it /1 1) ADC #5ide, R H A7 sUS BRIl e N\ F s 1R 807 B e
ES7P2124 f % 3HF 6 MBI, RAFEHI PN 12bit.

ABIFE LI AINO BB AT A EE 4, T get_gain_offset(); 1 cal_adc(); %k (Rl RE =45
DX, P AR T e B 7548 D), (8] Gain A1 Offset i s BEEAT I HE, D& (s 7 iR
171 ADC_AINO[ %4+ .

ISR
a) WiHtk RAM, 5
b) ¥IHiLELE ADC i, EHEETE 0 #HT A/D ik, iRk ADC Hik,
C)  JHBIFEIK AID B, ST UGRAS R HU
d) 3K75 A/D Bl #45RIRAF(E ADC_AINO[#AH
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2.8.2 HHEBEAERIA
BAE VLA -

fEFl ESTP2124 35 7 (1) ADC #id, SR AT E )77 sUSEHUG B o I (A s e e
ADC b B FERAE R AN R, ABIFE ST 0 1.2V S s E g AT R 4, U=

v B 17/ ADC_Data 22 &1,

SEPLP B
a) WiH RAM;
b) WAL E ADC bk, EFEIEvE 1.2V HE4T A/D #54, flift ADC #Rdt,
C) JHBIZEIX AID Hff, FEHHATER e AL
d) K73 AID $3E, Kas RIRAEE ADC_Data 45 &,

2.9 AR
BAEU:

i ESTP2124 43l Ihhe, % PINT2 (PE4 3 1) 438 HESEAR AL HEAT 415 . PINT2 (PE4
S D) BRI E TR 2 A AN T W bR A, AR AN R A4 i, T2tk N i eR B

BIFESEILNT PB6 [HEAT HF-HEAT HOPAR I, Kf PB6 5 PE4 it L1 4%, PB6 {F i B HLF
Ak, PAO FHEAF bR 0L, KRBT PAO I HLSFHET — ORI .
b2 8

a) VIt RAM, s

b) it B AR R ;

c) BRSNS, {3 AR AR SR T

d) % PB6 firHRAE 5 2 AR PE4 (PINT2) il 3] B PR 4k

e) A HCPARMMBEN MRS FEFE, TR Wb &8 10,

2.10 3 FLASH Bt
WP

ES7P21241 WA 16K - FLASH #2717 fitss, R A iCE 1K 71~ FLASH i
FhEX

TR A R FRA B8 m gk 5o g AN 152 X ROMD #1 ROMD1 .

s FLASH ()5 DLW N B, 5 B E A U5 R TS ST T 1 U0, 405 Sl FLASH I
BEH =R BER G, TR SRR .

O TR BRI ) 22 /0 2ms, BN ZR AR RS (8] 22 /04 20us, BEEATENE F4b T B iR 4.
Xf DataFLASH {7t e i/ 5 #AE R, SHEE TP FHEE IAPEN fif.
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BT P AEPAT TR BRI 5G] WDT(FERC B 73R T A 5% ), 8 e P AT BB A T 1)
S SEOE R, R RE WDT, S E S F WDT % i8], FEE3EM. 2 P E
T SEER RSP W REAL GIE, BEFRIATIES BVER K b S 800 A iR e

ST Flash f#4i 52 16 ml S M AE 07 V1 CANO62_ S 210 MCU F A 3E 5 2k A o4/ )

BIFEH Flash #4EXT IAP 388 X #/E, 7] 4000H Hull: (DataFLASH #2i&Huhl) SN 16 4NF
T, FrUANOZAZ U TR, SRR RIS 16 ST, BeE M hE T R 16 A4
TG IAT R A 5 T 5 N\ DataFLASH.

LD R:

a)
b)
c)
d)

e)

W6 RAM, WDT;

PGk Bk O AR

HH IR A bk T AT TR R

eSO EUR buffer 3T flash S81E;
HF WA A b AT flash BedffE

2.11UART i

2.11.1 UART Ik

BAEVLHA:
SO AR SCHF 819 AL RS 30, SR Rl MR AR
RSN AW
fK#EM X : BRGHN=0, Baudrate=Fosc/(64x(BRR<7:0>+1))

E#EER: BRGHN=1, Baudrate=Fosc/(16x(BRR<7:0>+1))

UART GBI, AIEARYh Wrbr Sl 5 A3 B Buffer B8 4F A 3015 %, il USB ¥4k 145
He, A PC HUAHIEIAT HdE 815 .

BIFESEHL UART B2UCRUA 16T RS, WG E K IE— N FIF R <UART>, B4 78 H W R a6
PR TR . 9600bps, 8 fridEig .

LD R:

a)
b)
c)
d)

e)

V15

Wik RAM, 315

PG4k vart, BEBFERA 9600, ERINA 8 FIi;
AT K%

i1 RE UART #%40 f GIE Hi#T

TE Hh T i 2585 v A BRSO K SO (B P R

11/15

WAL © g 2R 3 s e i B - BR A ) http://lwww.essemi.com



2.11.2 BAZRIE A,
BEVLEA:

1./ ES7P2124 & Fr () UART #ible TX B, FTEAHM Fdi .,

2 ABIRESEHL UART A& SHICTIRE, THLSEKIE 40123, HELRIMILKIER 45678 F]H
8 TX_num fELSEIUE K e K ik 5150, 9600bps, 8 {7 #d % 3.

PP LR:
a) VRS, WA uart, WEBRFRAL 9600, ERINA 8 A
b) o & k% HUE
c) ffife GIE i
d) FETWIIRSS AR AL B RS R -

2.1212C MshiER
WYL

M 12CSRIF &AL E 1, H I2CRW 724 0 B RIR EHLE ML, BEMHLERCEE . ML
Yoz rhas g, FWbrEAL 1I2CRBIF BAL, I — RSB HRE 2228 12CRB, 12CRBIF frdfr H
FEE, HAEHEREIUE S50 R 20 T

M 12CSRIF &AL E A7, H 12CRW A4 1 B RIR FEHLEMAL, BIMALRIZESSE . 12CTB Ki%
BHEE MRS, P WrbREAL 12CTBIF B4, 5 RIEEIEEMEE 12CTB, 55522 1 8% 5,
I2CTBIF trEA HEEE, &AM, SRR, Wk wbsEAL 12CTBIF BA.

MHLEZN S STOP {5 5, WoRBWRZE e A= HahiE %, #EAL 12CRST AR E AL 12C
wg, RALJE, G EE AL 12C bk,

BIFE R ENLE —ANERA ML, TR B AN EEE . DHLR IR s DS RS RS RS 7 20K
[E1 25 F ML
b2 8

a) VIt RAM, s

b) A7 12C BiH;

c) 12C i FUERE, A R RIFRIH, KIZRIZ ACK;

d) WEMBUHEE, WD REE RS,

e) fHAE 12C itk & 12C @I I

f) f#ifE GIE:

0) TEHBIIRSS BB 12C s IRR A KR A 12C IRA bR E M AL B
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2.13TK {&Ih3E
AR,

RIFEd RS, th WDT & I Melig AT TK 3948 S A% i R0 1 R .

FH ER 4K tk_reg_config(); x il i SRS aa AL IC B o AR B P24, M5FE 3 NMRDIFE%1F
I tk_sleep_flag B A7,

FH P 3 75 AR R N #F B 3L prepareforsleepmode_init() L /2 wakeupfromsleepmode_init()H
THEF G 10 S AL E -

o1 R TR T ity 11 R e o T, J 3o % e S PINT_WAKE_FUNC & KINT_WAKE_FUNC fii &,
1E R %) prepareforsleepmode _init(). wakeupfromsleepmode_init(). tk_standby ()% i AL E o

TUPRK:

a) fliERERATIRAL
b) AR R S B AR DI FE TAEAR & tk_sleep_flag (FH ) BATIINEEF):
c) IRIFEAE A M R SMRRC A
d) RIHFERE, oA BRI PR RIRM BRI R, PRS2 B 45 A I P T 3% ] I R st 7
e) NIEHWH IR E
f) RENEHEBRK, SRR TR S B AL
Bl

PL ESTK_ES7P2124 Button_Vector V1.3 Jyfilfifs i 25 B B .
1) # I tk_config.h f tk_lib_lp.c R TAE AR tk_lib &, FEAE TAEF U/

BAnEEREEES = 0 x
=
A BEEBE "ESTP2124 Vector_TKLIB"
4 = ESTP2124 Vector TKLIB
4 [ app
| mainc
[ main.h
» | customer
> [ interrupt
» [ system
> [ timer
[ tk_debug
4 [tk lib
|| tk_config.h
|| th ES7P2124 V1. Lhrlib
Ltk libe
)tk libh

[tk libp.c  epeertemmmy
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2) $EUURINFEALFELFE (ESTK_ES7P2124 Button Vector V1.3 w1 EU A b i w4610

BLED.
woid main() woid maini)
=R - {
tk_reg_config () delayl00ms 1) ; SAEEEERY . BEFF
while(1} mou_indit € ; fARGE R R
= { gpio_set () ; SARBR A REET
+ 1] - tk_pin(); AATEIRIEEME @
if (tk_zleep_flag) tk_init () S TEA R 14 4 F (R
2 i timer_t10_init (), //m=ER=HET#
prepareforsleepmode_init () = #if TE_UART_FUNC == (N
whileitk_sleep_flag) uart_init () ; AATS L@
= [ #endif
tk_standhy () ; customer_key_init () ;
} GIE = 1;
1 while (1)
1 - {
! clr_wdt () ;

timer_check () ;
tk_zervice();
cuatomer kez handlersa'
if itk_zleep_flagz
= {
prepareforsleepmode_init §)
while (tk_sleep flag)
= i
tk_standby () ;
1

1

3)  ESIMBEANARTIAEN B FIWTZ 4, L an20STofcf AR I dE APRHR . AT #Etimer_check() i&i
Hoh s MR

uint no_key_time = El;l
woid timer_check (woid)
"
if (timer_10ms < &) Fiems
return;

timer_l0m= = 0;

tk_base up lock cnt(); //EE

#iff |

#endif

#iff .|

#endif

if (tk_state == 0)
i
no_keyv_time+t;
if (no_key_time > 20000

elze
{
no_kev_time = 0O;

}
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4) BHANMEECE, ELInfEESTK_ES7P2124 Button_Vector V1.3H [ € I} 2 AE(RThAE L FE rp
KAEF, #t7 E1Eprepareforsleepmode_init() & wakeupfromsleepmode_init()f& e fic & LA
FEARTIAE o

void prepareforsleepmode_init (woid)  woid wakeupfromsleepmode_indt (woid)
{ 1
unzigned char i;

SOk R B g R
GIE = 0; /4 # B A BT g

TI0IE = 0;
TI0EN = 0;

5)  ARHE R EORB AR IIAE T BB . 8 K& B BE .«

#define TE_NUM_LF 4
#define TK_CHANNEL SEL_LP 00000010

#define TE_CHANMEL_LF_0 TEG
#define TE_CHANNEL_LFP_1 TEG
#define TE_CHANMEL_LF_2 TET
#define TE_CHANMEL_LF_3 TE&

#define TE_THD_CHANNEL_LF_0 &0
#define TE_THD_CHANNEL_LF_I &0
#define TE_THD_CHANNEL_LP_Z2 a0
#define TE_THD_CHANNEL_LP_3 a0

V1.5 15/15
WAL © g 2R 3 s e i B - BR A ) http://lwww.essemi.com




	第1章 ES7P2124应用注意
	1.1 烧录调试
	1.2 去耦电容
	1.3 IO模块
	1.4 WDT模块
	1.5 UART模块
	1.6 ADC模块
	1.7 TK模块
	1.7.1 概述
	1.7.2 上电速率
	合并扫描结果（TKSDA） 
	1.7.4 低功耗应用TK库
	1.7.5 基线更新时间计算


	第2章 ES7P2124模块例程
	2.1 系统时钟设置
	2.2 窗口看门狗
	2.3 GPIO模块
	2.4 IO调制输出
	2.5 低电压检测（LVD）
	2.6 8位定时/计数器（T10）
	2.6.1 定时模式
	2.6.2 计数模式

	2.7 16位多功能定时器（T20/T21）
	2.7.1 定时模式
	2.7.2 双精度PWM模式

	2.8 ADC程序设置
	2.8.1 外部通道输入
	2.8.2 内部基准输入

	2.9 外部中断
	2.10 内部FLASH读写模块
	2.11 UART通讯
	2.11.1 UART收发
	2.11.2 单线模式

	2.12 I2C从动模式
	2.13 TK低功耗


