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Chapter 1 WT51F108S/104S Starter Kit Board Hardware Description

1.1 System Block Diagram

WT51F108S/104S is an enhanced 8052 Micro Controller with a variety of peripheral functions, and the Starter
Kit Board is designed for 32-pin QFN type IC to demonstrate its functions. System structure is as the figure
below.

VDD
' VDD SCL
<ﬁ> 12C
47UF 0.1uF SDA
WT51F108S/104S
20pF
T 0SCl
12MHz [ ]
[ 0SCO 5V LED
Y 20pF ?
GPIOCO =)
VDD GPIOC1 D
GPIOC2 =)
10K
RST / SWUT GPIOC3 42 >
£4.7UF GPIOC4 D)
GPIOC5 =)
SWUT
AD_ADJ 5V
ADC 2 0
| LDO 18 VR
10uF 0.1uF
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1.2 Starter Kit Board Components Location

U1

Testing Area WTS1F1085M104S

LED Display Area

VR1
Adjust AD Voltage
VR

_|
m
I
O
o0
o))

J5
12C Port

J2
Single-wire
Programming
Interface Port

J3
External Reset Pin /
SWUT Option Jump

JBLIT
RSS‘QIBQS WT51F108S/104S P
’ Test Pin DG 5V Power
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Chapter 2 WT51F108S/104S Starter Kit Board I/O Port Description

2.1 DC Input Connector (J1)
This is DC input connector for Starter Kit Board (supporting voltage: DC 5V).

9.0
|
r \ _¢6a4
| PIN
o il —
= | \_(D PIN SCHEMATIC
n [
v ; —1+—OI1
L | ) 62.0 :3
., (b D 2
m
N7
2.4 '
2.8
4.8
Pad Number Description
1 Positive Input Pin
2 --
3 Negative Input Pin

2.2 SWUT (Single-wire UART) Programming Interface Port (J2)
WT51F108S/104S Single-wire programming port as below:

Pitch (1.25 mm)

Ordering Information & Dimensions
BB 8 8 O PART NO. D;\mensmgs
1= = 2P 1.25 | 4.25
==t 1.25£0.10 3P 2.50 | 5.50
f— A£0.20 —= 4P 3.75 6.75

5P 5.00 | 8.00
&P 6.25 | 9.25
7P 7.50 | 10.50
8P B.75 | 11.75
9P | 10.00 | 13.00
10P | 11.25 | 14.25
11P | 12.50 | 15.50
12P [ 13.75 [ 16,75
13P | 15.00 | 18.00
14P | 16.25 | 19.25
15P | 17.50 | 20.50
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Pad Number Description
1 VDD
2 SWUT
3 GND

2.3 WT51F108S/104S I°C Interface Port

Components Location (J5): Slave I°C Interface Port.

[

Pitch (1.25 mm)
Ordering Information & Dimensions
80800 PART NO. Di\mensiogs
2P 1.25 | 4.25
3P 2.50 | 5.50
4P 3.75 | B.75
5P 5.00 | 8.00
6P 6.25 | 9.25
7P 7.50 | 10.50
8P 8.75 | 11.75
9P | 10.00 | 13.00
10P | 11.25 | 14.25
11P | 12.50 | 15.50
12P | 13.75 | 16.75
13P | 15.00 | 18.00
14P | 16.25 | 19.25
15P | 17.50 | 20.50

Pad Number Description
1 VDD
2 Slave_SCL
3 Slave SDA
4 GND
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2.4 Test Pins (J6/J7)

These are testing signal pins.

Pitch (2.54 mm)

(No. of Positions Per Row—1)*2.54+0.20

2.54

—t—
|

b
5}

I

D

bl

D

D

D

b]

M ML

C=6mm D=3mm T/L=11.54mm

—

=
0
q
|

B

J6 J7
Nupna:(tj)er Description NuPn?ger Description

1-2 GPIOA5DH/IRQ15/ADC15/0SCI/PWM1B/P0O0 1-2 GPIOC2D/ PWM2C/P06

3-4 GPIOA4DH/IRQ14/ADC14/0SCO/PWMOB/PO1 3-4 GPIOC1D/IRQ7/ADC7/P05

5-6 GPIOB5D/IRQ12/ADC12/RXA/PWM1A/P02 5-6 GPIOCOD/IRQ6/ADC6/PWM3B/P04

7-8 GPIOB4D/IRQ11/ADC11/TXA/PWM1D/P03 7-8 GPIOB2D/IRQ5/ADC5/STB/PWMOD
9-10 GPIOB3D/IRQ10/ADC10/PWMOA 9-10 GPIOB1D/IRQ4/ADC4/MOSI/PWM3A
11-12 GPIOC5D/IRQ9/ADC9 11-12 LDO18
13-14 GPIOC4D/IRQ8/ADCS8 13-14 GPIOA2DH/IRQ2/ADC2/CMPO/PWM1C
15-16 GPIOC3D/PWM3C/PO7 15-16 CMPEI?SISQLDIJI_:ISR()QI;Q)E)&;@LR/E\E\;MZB
17-18 GPIOA7DH 17-18 GPIODS
19-20 GPIOAG6DH 19-20 GPIOD4
T e
23-24 GPIOB6D 23-24 VSS
25-26 GPIOC7D 25-26 VDD
27-28 GPIOC6D 27-28 GPIA3D/IRQ13/ADC13/NRST/SWUT
29-30 GPIOD1 29-30 GPIOD3
31-32 GPIODO 31-32 GPIOD2
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Chapter 3 WT51F108S/104S Starter Kit Board Circuit Description

3.1 VDD Power Selection

There are three main power options for WT51F108S/104S Starter Kit Board.

(External power input cannot exceed Max. 5.5V as spec. definition).

1. 5V adapter (Select input is 5V by J1), J1 DC Jack (VDD)

2. External VDD: PO1 positive input, PO2 negative power, external VDD cannot exceed Max 5.5V as spec.
definition.

3. WLINK-SWUT VDD: Using WLINK-SWUT MCU_ VDD as WT51F108S/104S VDD power.

If power works normally, DB1 LED will light up.

VLo
M T
AERE
; Vs Meu_vop 1 [
MRS T/SMUT 2
i — 52| SWUT
=1 :
= £z = 100uFMEVDIP 2
P &ND 100nF = WRF 4371 260
FGND
= VLS
PGND &
R
POt 360R
VCC5 5y WEES E
DEA
oz LEDS/RS
1 __{|. FaHD
| X
o
L s ronp 2
s

3.2 Power circuit

VDD power input should be with filter capacitance, this is best that the layout is close to the pin.

T U1
o WT51F108S /104S (UG32AWT)
=
pD2 32—
pD3 21—
VUTETMH 20—
voD 22
28 e
VSs ——C7 —-C6
SAPWIMOC 27 . 100nF | 47uF/10V/Ta
PD4 —26 1 e
oo |25 () PGND
—l
0
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3.3 RESET Circuit

WT51F108S/104S RESET circuit and SWUT (Single-wire programming) use the same pin, the related circuit
description as below. When SWUT on programming, J3 JUMP should be removed, and disconnect from the
external RC RESET. After programming finished, J3 JUMP should be plugged in again, if the REST function
had been used.

PD2 22—
PD3 2100
JSWUT/ETM |30 NRST/SWUT , Resel 10K R2 MCU VDD
29
VDD = SWB1 &4 ——c4
vss 28 swiapfl NN‘_ 4.7UF10V/Ta
YSDAPWMOC |21 T_' 1 b Gﬁ)
o4 |26 1 HDR/1X2/254N/
PD5 25 O PGND
3.4 Oscillate Circuit
WT51F108S/104S oscillates circuit as bellow:
U1
WTS51F108S / 104S5(UG32AWT)
osCl
€9 20pF i 1 PASDH/ADC15/03CIIPWMI1B/PC
Y1 R13 33R
oMz ] =82 | PAADH/ADC 14/0SCO/PWMOB/E
| osco 3
1o ] [20pF [—=— PB5DARQ3/ADC12/RXA/PWM1A
- 0—4% - PB4D/ADC11/TXAPWM1D/PO3
PGND D75 PB3D/ADC10/PWMOA
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3.5 LDO 18 Filter Circuit
WT51F108S/104S LDO18 filter circuit as below illustrated:

=+ L
[m] [
o (=

PA1D/ARQ1/ADC1AVREF/RXB/SCL 24—

PA2DH/RQ2/ADC2/CMPO/ETMIZIPWMIC 22—

LDO18

21
PB1D/ARQ4/ADC4 — 1 c12 c11
100nF 4. 7TuF

PB2DARQ5/ADC5/PWMOD 22—

PCOD/RQG/ADCG/P04 12—

FRUUMIRWUALC U TADISUAIF WIVIVG
Y
o
Z
o

PC1DARQ7/ADCT7/P0O5 181

PC2D/ADC3/P0O6 | 11—

FLoU
PD1
PDO

15 |
16 |
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Chapter 4 WT51F108S/104S Starter Kit Board Operation Manual

4.1 WT51F108S/104S testing and demo platform

WT51F108S/104S Starter Kit Board built-in a single and easy LED flash to display functions, and reserved
some pins for testing usage.

Add Function WT51F108S/104S
Testing Area Test Pin

AD Voltage
Adjust Button

(VR1)

SYOLALGLIM
S8O0L4dLG 1M

1co
£82
zPB1
L0018
40C2
4L
105

o .Rslf 3
(ND
10 co v, T o0 ‘
1SWUT /e d | e
(@ < | ¥ 5V
: [ Power Indicator

(=] R13

WT51F1085/104S _
Reset Key LED Indicator DC 5V Input
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4.2 LED display

After Power on, LED will alternately blink on the Starter Kit Board. Meanwhile, adjusting VR1 can change
LED blinking speed.

20 30 40 44

0000000000000 000O00000
# 10000000000000000000000
0000000000000 00D0DDVVO0VU
# 10000000000000000000000

00000000000000000000V0
go000000000000000000000

==
— —
LGN
— —
=M
o B
N 0
wn wm

<2
=
(=]

-

(=3

o

B 10

9

AD Voltage

Adjust Button LED Indicator
(VR1)
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Chapter 5 Driver Module

5.1 Driver Module Summary

Please refer to the Driver module display, as below:

Funchons

- APT TartDebug.c
API UartDebuglizable {woid)
API UartDebuglnitial (void)
DEV_IntTostr (716 ul6Val, T2 w8Bam,char® pBuf, T2 uBLength)
DEV_Printf (chax* pFmt, T16 wlaVal)
DEV_PutChar (char w3 Char)
DEY _Putitr (char* pFmt)
DEV_UartODizable (void)
DEV_UartODndtal (woid)
TARTO intermapt (wiodd)
EWV_Adc.c

@ API_ ASwersgeADl”Data (BY TE A1 _Zhannel)

& DEV_AnslogEewlnitial (woid)

& DEV_FeadAnalogChamnel (BY TE AD_Channel)
= fntermpt.c

& INTO_ISE_Entor (fwoid)

& INT1_ISE_Entor (fwoid)

& INT2_ISE_Entor (fwoid)

& INTZ_ISE_Entor (fwoid)
= Madn.c
DelayWhile OWORD ms)
DEV_InitalE TAL (wvoid)
DEY_InitPovwerCn (void)
DEY _BelectiovrceClock (void)
INIT_LELD {woid)
Indt O3 Timerd (woid)
LED_ZHIFT {wioid)
main {woid)
BYE_IndtalPort (wodd)
BYE_LoadCalibrationDiata (woid)
BYE_FomCalibration (BY TE retor_cat)
Timed) fweoad)
Timelizervice (woid)

L

=

Ll

ﬂ Froqect @Bm]-rs { } Functons []* Ternplates
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5.2 LED Driver Module <LED.C>

Function

Description

void DelayWhile(WORD ms)

NOP Delay Sub-Program

Void DRV _ InitialXTAL(vold)

Initialize oscillator parameters

void DRV _InitPowerOn(void)

Call Timer 0 and ADC to initialize the functions

void SelectSourceClock(void)

MCU Source clock select internal IRC 12 MHZ and
enable external oscillator 32.768 kHz

void INIT_LED (void)

Initialize LED counter and initialize LED pins as
output ports

void Init_OS_Timer0(void)

Initialize Timer O count 10ms generate an interrupt

void LED_SHIFT (void)

Led shift light program

void SYS_ InitialPort(void)

Initialize all GPIO as input ports and enable internal
pull-up resistors

void SYS_LoadCalibrationData(void)

Load Default IRC 12 MHZ correction value to register

void SYS_RoscCalibration(BYTE retry_cnt)

Auto calibration internal IRC 12 MHZ +2%

void TimerO (void) interrupt 1

Timer 0 interrupts sub-Program

void TimerOService(void)

Timer O service program

5.3 ADC Driver <DRV_Adc.c>

Function

Description

WORD API_AverageADCData(BYTE ADC_Channel)

Sampling analog to digital average (16 times)

void DRV_AnalogKeylnitial(void)

Initialized Analog to Digital convert

WORD DRV_ReadAnalogChannel(BYTE
AD_Channel)

Assigned channel executing Analog to Digital

This document is Weltrend confidential information. Do not copy.
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Chapter 6 Appendix

6.1 Circuit

1. Power
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2. WT51F108S/104S (MCU)

® 18
53 T a |o |v v |z |2 [o
L e = sElelelEEERE
UR W | oo oo [ ZZ INMGISI e 5 | s
quluu 1z £z [S5_QOA N9M [ B 3 EE B E B
z T mw wm Tz VO
nNIm— g L 0d
= 2o [a 22
& o (& B 0
aan I
E ad1
a8 & ] z ¥
s 83883
-
e A HdE3OVi "
B = JeECIazad Bl g ©a
anos e — SOS/LOQVIZDUIN E00WIOd [ = =
— — IIB0OVISDXION0E e = =
YT . — o COAMGISOOV/SOUNTTES VORMSIOOVIOREE | o =
B zh FOOVIFOUINT L1Bd g C0d/QIAMNYXLILLDOVIrS
[E-T T I [ AT ed
e1007 g Z0SVINMANXET L DOVIEDEIOSS
ToaT 4 = T VI ET]
JINMATINLZIOINITICYZDEIHITYE & |DILI0N MO IS0 | ITYHORY
Ay mE Y Y mE W ] “[TwE YvYER ooso
L —— S LAY S
% T DQVIDHIDIVY z 08 OYHOSYd [ ==
S -
5% 4 g R
TIAWZESN S601 TSI
n
—mro T 5]
NFsZRTXERaH 00z | ou
ar B B 0380
350 L | )
B = e aNg
ASTLFIAM o_ 0 @ L 3
or aannon 2 2 N —
eLNDIANLY
UNH 1 Fod guopy | auom | -l @
= 2 ==+
anse
L z 1 NAAAT
Geliannr eCuiE aNod cos0iavaa cH
B Lons LVEE = & (SR %1)
NFSTIZXHEOH QoA 3w
aNod
T o
eLOLANL T ariMs anDd
Pl nul_\ 1ams =
aan now 1 Hﬁ ST K ON9d
Gan nom 2y Fi] M EEE TAWEITEEN
—Ear & =204
1 T £ 14 5

This document is Weltrend confidential information. Do not copy.

17



Weltrend

WT51F108S/104S Starter Kit Board

1BEE2 & F Operation Manual
6.2 BOM
WT51F1085/1045 BO
DIP

[tem | Quantity Reference Part PCB Footprint

| [ |l L00ul'/16Y/DIP DCEOS0

2 [t TR DCJACK-3P

) | |)2 W/ 3/125/ WAFTERSP-1. 25-V
| [ )3 DR/ 142/ 204/% HEADERINZ-2. 04-Y
) [ ) WF/4/125/V WAFTERAP-1. 25-V
b 2 TG HDR/2X16/254/V HEADER2A16-2. 04-Y
[ [ [SBI SW/4p ALY

8 | [WRI 20/ VR VR3-DIP

9 |l [2Mliz HCA9US

SiD

[ten | Quantity Reference Part PCB Footprint
il 2 |C2, o, C7, (8, C12 L00nf S00604

1 3|63, (9, Cl0 2pk SU0604

2 (X 4. Tuk/16V/Ta SCESZLE

13 [ |Cb ATul'/10V/Ta SCE-B

4 | |t 4. Tuf SC0809

5 1 |DBL, DBZ, DB3, D4, DB3, DBG, DBT LEDS/G SLEDO8(3

i S BEAD/ 0809 SL0809

7 | UR OR0603

I3 27 {R0, R6, KT, RS, RY, RT2, RT3, R14, R, RIT, {34R SR0603

RIS, R1Y, k20, R21, R22, k23, R24, k2, R2b,
130, R31, k32, R3J, R34, k3, R36, RdT

Y ||k 220R SR0603

20 b R2T, K28, k29, K38, R39, R0 330K SR0604

21 | Ikl JO0R OR0603

22 | |k L0A OR0603

23 [ U] WT3LF108S (LG32ANT) QFNSZPIN
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6.3 Ordering Information

1. WT51F108S/104S Starter Kit

Kit Product Name Number
Single-wire Programming Board PL-2303 (WLINK-SWUT) x 1 WAO001
WTS1F108S/104S | 16 version (WT51F108S/104S Starter Kit Board) x 1 WB012
Starter Kit
SWUT Programming Wire x 1

2. WT51F108S/104S Starter Kit Board

Kit Product Name Number
WT51F108S/104S Starter Kit Board WB012

WT51F108S/104S
EVB Operation Manual DOC35

3. Single-wire Programming Board (WLINK-SWUT)

Kit Product Name Number
Single-wire Single-wire Programming Board PL-2303 (WLINK-SWUT) WAO001
Programming
Board
WLINK-SWUT WLINK-SWUT Operation Manual DOC2
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