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Chapter 1 WTS51F516 EVB H/W Description

1.1 System Block Diagram

WT51F516 is an 8052 Microcontroller with a variety of peripheral functions enhanced; the EVB is designed for
LQFP 48-pin PKG type. The system structure as the figure below is demonstrating its functions.

VDD
O
T VDD SCL
-~ — A ISP/ICE
47uF j0.1uF SDA
N
SCK
RXD CS SPI RF
UART = 1xD MISO MODULE
MOSI
CEC IN - CEC
VDD
WT51F516
20pF GPIOC5 N 560R
| T XTIN GPIOAO N
32.768KHz] GPIOA3
T GPIOA4
| XTOUT
N
20pF VDD
VDD »
GPIOB6 IR
SWB 3 10K
L RST
J: l 4.7uF
GPIOB7 L SWB 1
GPIOB6 L SWB 2
N

This document is Weltrend confidential information,do not copy.
4



Weltrend
1282 E F

WTS51F516 EVB Operation Manual

1.2 EVB Component Location
WT51F516-RG480WT PKG type

LT\

U2

SWB2
WT51F516

button
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cé |E|7 =1 |:$

‘ L P =
@/ co c1o|_:l';8]u o 215
p Ij(fi;}lju]cn c7 c13 o4 'fjs
o | C% Y0 =

S cs L

o| )
J2 -
SPI MODULE k = BB

RI1

o L)
c17 :]l_lpw RP6 RP7

P2
UART interface SWB P1
port DB1~DB4 WT51F516
WT51F516 ; ;
R LED display ISP interface
eset hort

SWB1
button

J1&J3
GPIO OUT

QB1IR
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selection
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VCC OUT
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Chapter 2 WTS51F516 EVB Connecting Port Description

2.1 MCU VDD Voltage Selector

Component location JP1

This is MCU VDD voltage selector, WT51F516 can support 2V ~ 5.5V input voltage, and the pad can select
3.3V or 5V as MCU input voltage.

Pitch (2.54 mm) Jump (2.54 mm)

2.54+0.1 N*2.54+0.5

0.64*0.640.05 (N-1)*2.54£0.3
2,540.1

- ] - i1
SO IS
o 1
Pad Number Description
1 5V (Jump 1-2 short, R8 NC.)

MCU VDD (MCU power input)

3.3V (Jump 3-4 short, R8 needs connecting with OR) ——

MCU VDD (MCU power input pad) Eﬂﬁj

2.2 External VDD Voltage Input Port

Component Location JP2

AW DN

This is external VDD voltage input port.

2.5410.1 N*2.5440.5

1 06440644005 (N-1)*2.54+0.3
WCCS 2.5410.1

e :ﬂﬁﬂﬂﬁ Kl

3.00
6.10
pEiky

(=
(=
=

Pad Number Description
12 VCC5V (power input)
3 -4 VCC3.3V (power input)
5-6 GND
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2.3 ISP Programming Port
Component location P1
This WT51F516 programming port, pitch (1.25 mm).

. B
" B C D
- — 2] 125 | 305 | 425 |7.65
=" 3| 2.50 | 4.30 | 5.50 | 8.90
T i b 4| 375 [ 555 | 675 [ 1015
B EW i ! é i mf é ﬁ 5] 5.00 | 680 | 800 |11.40
u._c[ g ! ]J 6| 625 | 805 | 9.25 | 12.65
LM = 7] 7.50 | 9.30 | 10.50] 13.90
8| 875 | 1056 11.75] 15.15
Descriptio Descriptio ELEE 911000 11.80] 13.00] 1640
Pad Number P Pad number p D04 1o 11.25 [ 1305 | 14.25] 17.65
n n 11} 12.50 | 14.30] 15.50] 18.90
1 5V 5 NC L 12]13.75 | 15.55 | 16.75 | 20.15
== 13] 15.00 | 16.80 | 18.00] 21.40
2 SCL 6 NC | 14| 16.25 [ 1805] 19.25 [ 22.65
3 SDA 7 GND Lo, 15{17.50 | 19.30 | 20.50 | 23.90
4 NC
2.4 UART Port
Component Location P2
This is UART serial transmission interface port (1.25 mm).
A 4 B
i X1l A B C D
125 - —
i i 3| 2.50 1.30 | 5.50 | 8.90
I - 2 4| 375 | 555 | 6.75 | 10.15
T 1 bk s| 500 | 6.80 | 8.00 |11.4c
[ e LI : ] 6| 6.25 305 | 9.25 ,
| 3| 6.25 | 8.0 25 |12.65
M [ 7] 7.50 | 930 | 10.50] 13.9¢
8] 875 [10.56]11.75] 15.15
— £20.2 910,00 11.80] 13.00] 16.4C
Pad number Description D4 T FTE REY ] BPE T E T
1 VDD 3.3V ; 11]12.50[ 1430] 15.50[ 18.9¢
2 RXD KUY 12] 13.75[ 15.55] 16.75] 20.15
= | 13] 15.00 | 16.80 ] 18.00] 21.4C
3 TXD | l | | 14 16.25 [ 18.05 | 19.25| 22.65
4 GND Lo 5k 15] 17.50 | 1930 20.50 [ 23.9¢
2.5 GPIO Input Port
Component Location (J1 & J3)
pitch (2.54 mm)
(No. of Positions Per Row—1)#2.5440.20
= W
| |
| |
| c
! ‘
1 3 TIL
QUL I 0000 70 10
TTrnInIIrE, T
I D
J ¥ Uk J g i
C=6mm D=3mm T/L=11.54mm
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J1Pad Description J1Pad Description
Number p Number P
1 GPIOB5 4 GPIOB2
2 GPIOB4 5 GPIOB1
3 GPIOB3 6 GND
J3 Pad Description J3 Pad Description
Number P Number P
1 GPIOBO 4 IR
2 GPIOA7 5 CEC IN
3 GPIOAG 6 GND
SPI Module Port
Component Location (J2) Cir— IDimension mm
cuits L1 L2
10 18.00 | 20.50
EDEDEDEDEd=SH=Dsd=d=d=dD=d
L_..@ PIN 1
@ L1
@ Le
.. ]
@®
@ 3
@ ) El
e l (( M T
@ T T T T ‘ s ‘ ‘ o {oTToTTOT T TTY T T ‘ QF
W) V) ¥} W W u_"\ W) Y V) W / Vi Q
@ “PIN 05x0.2t
Pad Number Description Pad Number Description
1 VCC33V 8 SCS
2 GND 9 GND
3 CKO 10 GND
4 GlO2 11 GND
5 GIO1 12 GND
6 MOSI or MISO 13 GND
7 SCK 14 GND
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Chapter 3 WT51F516 EVB Circuit Description

3.1 Main Power System

There are two options for WT51F516 EVB main power to choose:
1. WLINK-I’C Adapter 5V input: Through regulator and produce DC power 3.3V.
2. JP2input VCC 5V directly

WT51F516 EVB main power system circuit:

VCC33Y  WOCE YCCE YOI WOCS
o o Jp2 3 g e
L1 . o2 |
3 4
13 4 g o
£ 2 B
+ 1
ISP SCL ‘ = |1
— e T5F_50A | E g
- - ]
PGHD PGHD x—sg
—Sg
7
= CH1.25-7PSMD
PGHND
VCCA
g U1 YCC3IY
AIC11178-33 ¥
s ikl
SN VOUT |2
] 4 4
™ Y] I .
C3 =/ T > of | T ATufl0Y
0.1uf 47ufH 0y _EOT223 1117 —
0 1uf
PGND ne PGND PGND
PGND

3.2 VDD Power Option
There are two options for WT51F516,VDD power, the operation voltage is 5V ~ 3.3V

1. JP11-2 short: means that WT51F516 VDD operation voltage is 5 V (Resistor R8 No Connect).
2. JP1 3-4 short: means that WT51F516 VDD operation voltage is 3.3V (Resistor R8 Needs connectting

with OR).

WCCH
VECIEW o MCU_WDD
¥ \—O 5
MCU VDD
| 1 2
15 4
JF1
HEADER 2x2
CHNZ S42FX2
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3.3 Power Circuit

VDD power input need filter capacitance, its placement close the pin is better.

&
=]
. L CaPE oL R16
] iR
C1D Ci Ciz Egﬁgg
fuf DAuf | 0.fuf
GHOA  GHNDA  GHOA
Lz _
ol el e b o o
~ capin WTS 1 F516
=== [ I ]
e | —Lm4 SRR
fuf 0.1uf 2598
= = 1 =2z 36
GNDA  GNDA —ne T & G p | ORAAD LSS o
_2'Il'r\r‘\ oT Gm@ﬁnlﬁn‘:‘:’.ﬂ.hl“:‘:’ﬂ'l‘:‘ i

3.4 RESET Circuit
WT51F516 RESET circuit, the related circuit as the figure below:

L Misoirxperioce T 3 ME S
SCRITHDANGRIOCT = EE SCLASP_SCL

] o gL

E_Ega%ﬁ

9255k Ea

ZEESEEzn

- [mp=N

%%%%n_Eﬂn_n_Eﬂg
o] e e =] ) =] B =1 Rl B
||| | | || | 4o

bl L d

[ar] [ar)

I =

VoD Reset & % 5
R1z 10K o -

[vOD NRST E; EZ

7
b |

1

z

2

i

i

I

3 3
R L = P &

AT =k <L Ci7 Sl e et
,Tct.?ufnw
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e =

Ll LI L
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3.5 Consumer Electronics Control CEC Circuit

Consumer electronics control CEC circuit as the figure below:

Ji

I0BD 1
047 z
1056 3
|13 q
CEC_IN 5
g
| CONG 2.5
PGHDO
WECTIY CEC
T
| H Rid 7K R1A L1 _ CEL
]|
IN4148/010DE Oz Cig
CEC_IN 56 | 47pF
D10 D0ESMD-USE

PGHD

3.6 Oscillate Circuit

-
=

=
I-J)

L L [ IR I P

WIS VR DGPIOCE
SCHITXDANGRIOCT

Pubd3 5T BSG P10 R

hOSIIGPI0AS

Pk 1240 00GPI0A0

IRSGPI0A]
15P_SDAMSDA

CECI/GPRI0AZ
PubAZIGRIOAR

MC

HC
SCLASP_SCL

WT51F516 32.768 kHz oscillator circuit as the figure below:

xtal [near to 51F516]

s0pF HIN

a Izon L RE. . 23R HTALO

GHNDA

3.7 Key Functions
WT51F516 EVB reserves two function keys.

=y

Capzrt
HIN
WTALD

[gN]

Y Y
| = [0 D 000 [~ | [ a2

SWB
&
5 o—— 100 A ~REKEVT oo gy
SWB2
&

‘ — 00 REKEY2 . gy

132
14

b
16

7
18

4
0
1
2
23
4

B-PACKS 33

FPG

HRET
LEDZ

HE
WOD_RTE

HTaLll

XTALD

GRIOCO

GPIOCA

GPIOCE
ISP_RX/RDAGPIOCS
ISP_THTHDAGPIOCS
CEC/PUMOSG PIOCS
PA IS OR DG PO CE
SCHITADA/GPIOCT

R-PACKS 32

RP?

kalka

This document is Weltrend confidential information,do not copy.

11



\“?ltl'elld WT51F516 EVB Operation Manual
1EE2'E F

3.8 SPI Module Port

RF port definition as the figure below:

W3

Ci5 C16

FUti0h

|
1

!

0 1uf |

CONI0 2.0 o
& PGND
1
: Ckd
K]
q T TR
5 EI Ri MR Ml S0
5 MOS0 [Ri2 . 0R WO
4 7 TR Aol
] g TS
3 g
1 10
PGHD

3.9 Infrared Receiver Circuit

Infrared circuit as the figure below description:

I misoirxperiocs X E NC 2
SCEITXDGRIOCT T = SCLISP_SCL
o)} o 2334
TR 80P S_Z9555
&gEGEEH
FoE2dE=g
vouofE9REEse,
===z fooo ==
WD CEE
<L T Eiﬂlft—mﬁﬁﬂmﬁl
= 2 o
T =
& o =
— Hl ..-v:.l E'—Hmvv—ﬂmﬁ £
L \J ¥ ¥
= o X
PHO T cs
1 IR T .
c1a9 mhu:hlnmhlmlcé
inF —//—
_— [ -
5 2l B
FGHD Z_IEU_I_IE
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Chapter 4  Driver Module

4.1 Program Module Description

Please refer to the following program module.

Funchons

o] APT_Akeye
o] APT_Dkexye
j AP Etoc
o] APT_UartDebug.c
..] Bootload.c
j DEV_Adce
j DEV_Flazhc
] DRV _IZcc
..] DRV _Irec
j DEV_Pwmc
j DEV_Etec
o] DRV _Timer.c
j DEV_Tartl.c
j DEV_Tartl c
infermpt.c

5]

o O O Y O O O O O O O O B

DelayWhile (WORD ms)
DEV_InitPowerOn fvoid)
DEV_IntoPwiBavebdode (void)

madn (vodd)

Y _Load CalibrationData (veoid)

AV 5 _FosmCalibration (BY TE retrv_cnt)
Swetern_Power OFF (BY TE stat)
Swstern_Power ON (BYTE staf)

¥ BYE_Mim

L]
L]
L]
L]
L]
L]
L]
L]

| EP&J\:\ject |@Bm]5 | {} Punctions [].., Templates
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4.2 OS Operation Procedure <OS.c>

Function

Description

void main(void) using 0

Main program

void DRV_InitPowerOn(void)

Initialize the status of the various functional

void SYS_LoadCalibrationData(void)

Correction LDO

void SYS_RoscCalibration(BYTE retry_cnt)

Internal oscillator calibration

void DRV _ IntoPwrSaveMode(void)

Power saving mode function

void System_Power_ON(BYTE stat) Power on
void System_Power_OFF(BYTE stat) Power off
void DelayWhile(WORD ms) Delay

4.3 TIMER Driver Program <DRV_Timer.c>

Function

Description

void OS_Timerlnitial(void)

Timer 0 initialize setting function

void Timer0_Interrupt(void) interrupt 1 //using 1

Timer 0 interrupt function

void TimerOService(void)

Every 10ms cumulative function

void OS_Timer1Initial(void)

Timer 1 initialize setting function

void Timer1_Interrupt (void) interrupt 3

Timer 1 interrupt function

void OS_Timer2Initial(void)

Timer 2 initialize setting function

void Timer2 (void) interrupt 5

Timer 2 interrupt

4.4 INTERRUPT Deriver <interrupt.c>

Function Description
void INTO_ISR_Entry(void) interrupt O interrupt 0
void INT1_ISR_Entry(void) interrupt 2 interrupt 1
void INT2_ISR_Entry(void) interrupt 7 interrupt 2
void INT3_ISR_Entry(void) interrupt 8 interrupt 3
4.5 PWM Driver <DRV_Pwm.c>
Function Description

void DRV_Pwmlnitial(void)

Initialize PWM duty and frequency

4.6 UARTO Driver <DRV_Uart0.c>

Function

Description

void DRV _UartOlInital(void)

Initialize UARTO as 115200,n,8,1

void UARTO_interrupt (void) interrupt 4

Interrupt UARTO to receive sub program

This document is Weltrend confidential information,do not
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4.7 UARTI1 Driver <DRV_Uartl.c>

Function Description
void DRV _Uart1Initial(void) Initialize UART1 as 115200, n, 8, 1
void UART _interrupt (void) interrupt 6 Interrupt UART1 and receiving the sub program

4.8 UART Application Program <API_UartDebug.c>

Function Description

Initialize debugging port and according to

void API_UartDebuginitial(void) UART_DEBUG_PORT to choose UARTO or
UART1

void DRV_PutChar(char u8Char) Data output from UART port

void DRV _PutStr(char *pFmt) String output drom UART port

void DRV_IntToStr(U16 u16Val, U8 u8Base, char | Value transfer to word and string output from

*pBuf, U8 u8Length) UART port

void DRV_Printf(char *pFmt, U16 u16Val) State change: 0xAAFFor 1234

4.9 ADC Driver Program <DRV_Akey.c>

Function Description

void DRV_AnalogKeylnitial(void) Initialize ADC( turn on ADC function)

WORD AP|_AverageADCData(BYTE ADC_Channel) ?gn?/‘éi?(f’nevoafll’:'et'frl:‘fcsﬁiza"’g to digital

Analog to digital conversion on the specified

WORD DRV_ReadAnalogChannel(BYTE AD_Channel)

channel
4.10 ADC Application Program <API Akey.c>
Function Description
void API_AnalogKeylnitial(void) Initialize ADC application key
void DRV_CheckAnalogKeyRoutine(void) ADC key detection handler
. . Elimination of the ADC keys bounce timing
void DRV_AnalogKeyRelease10mS(void) function

4.11 KEY Function Application Program <API_Dkey.c>

Function Description
void DRV _DigitalKeylnitial(void) Initialize GPIO setting as input
void DRV_DigitalKeyPadRoutine(void) Button 1 execute detection every 10ms
void DRV _DigitalKey2Routine(void) Button 2 execute detection every 10ms
void DRV _DigitalkKey10mS(void) Eliminate of the ADC keys timing

This document is Weltrend confidential information,do not copy.
15



Weltrend

4.12

4.13

4.14

1ZE2E F

WTS51F516 EVB Operation Manual

I’C Driver Program <DRV_I2c.c>

Function

Description

void DRV_[2clInitial(void)

Initialize I°C (turn on I°C function)

void ISR_HwI2¢(void)

I°C interrupt receive/transmission

RTC Driver <DRV_Rtc.c>

Function

Description

void DRV _Rtclnitial(void)

Turn on RTC function

void DRV_Rtc1Seclnitial(void)

Turn on RTC one second function

RTC Application Program <API_Rtc.c>

Function

Description

void API_UpdateRtc(void)

Update RTC Time

void AP|_ReadRtcTime(void)

Read RTC Time

void APIl_BackupRtcTime(void)

Backup RTC Time

void API_WakeUpAlarmRoutine(void)

Setting alarm clock wake up

void APl_PowerDownAlarmRoutine(void)

Setting clock as sleeping model

This document is Weltrend confidential information,do not copy.
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Chapter 5

B|F

a

EVB Circuit (WT51F516-RG480WT PKG type)

1. Power

Weltrend
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5.1 Circuit
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2. WT51F516 (MCU)
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5.2 BOM
WT51F516 BOM
DIP
Item | Quantity Reference Part Footprint Note
1 2 J1,J3 CON6_2.54 Pin header/2.54mm180°/1*6P
2 1 JP1 HEADER 2X2  |Pin header/2.54mm180°/2*2P
3 1 JP2 HEADER 2X3  |Pin header/2.54mm180°/2*3P
4 3 SWB1,SWB2,SWB3 KEY DIP/KEY 6X6X5
5 1 X201 32.768MHz DIP/XTAL/32.768MHz/5PPM
SMD
Item | Quantity Reference Part Footprint Note
1 1 C10,C13,C17 4.7uf/[10V SMD Tantalum Capacitors
2 4 C1,C2,C6,C16 47uf/10V SMD Tantalum Capacitors
3 2 C5,C9 20pF SMD 0603 capacitance
4 1 C18 47pF SMD 0603 capacitance
5 1 C19 1nF SMD 0603 capacitance
6 | 8 |cOCACTEBCITCIZCIACT g 4yt SMD 0603 capacitance
7 4 DB1,DB2,DB3,DB4 LED/Green SMD 0805 LED light
8 1 D1 IN4148 SMD Diodes
9 1 D2 5.6V SMD Zenner Diodes
10 1 L1 BEAD SMD 0805 BEAD
11 2 R12,R17 0Q SMD 0603 resistor
12 2 R16,R7 33Q SMD 0603 resistor
13 3 R5,R6,R15 100Q SMD 0603 resistor
14 4 R1,R2,R3,R4 560 SMD 0603 resistor
15 2 R10,R9 4.7K SMD 0603 resistor
16 1 R13 10K SMD 0603 resistor
17 1 R14 27K SMD 0603 resistor
18 6 RP2,RP3,RP4,RP5RP6,RP7 |R-PACK4 33Q0 |SMD 0603 resistors array
19 1 P1 CN1.25-4P SMD housing/1.25mm 90/4P
20 1 P2 CN1.25-7P SMD housing/1.25mm 90/7P
21 1 U1 GL1117A_3.3V [SMD SOT-223
22 1 U2 WT51F516 LQFP-48
NC
Item | Quantity Reference Part Footprint Note
1 1 TP1 TEST PIN TEST PIN
2 1 J2 CON14 2.0 Pin header/2.54mm180°/1*14P
3 1 QB1 TSOP4838 DIP/IR
NC
Item | Quantity Reference Part Footprint Note
1 2 R8, R11 NC/OR SMD 0603 resistor
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5.3 Ordering Information

1. WT51F516 Starter Kit
Kit Product Name Number
WLINK-I’C (or WLINK) Adapter x 1
WT51F51
StaftersKi(: WT51F516 Evaluation Board x 1
USB Cable x 1
2. WT51F516 Development and Demonstration Board
Kit Product Name Number
WT51F516 Development and Demonstration Board
Development and (WT51F516 —RG480WT)
Demonstration Board | EVB Operation Manual
3. WLINK-I’C Adapter
Kit Product Name Number
Signal Wire USB to I°C serial interface convert
Programming Board
WLINK-I’C WLINK-I>C Operation Manual
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