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Chapter 1 WT51F104 Starter Kit Board Hardware Description

1.1  System Block Diagram

WT51F104 is an enhanced 8052 Micro Controller with a variety of peripheral functions, the Starter Kit Board
is designed for 20-pin SSOP PKG type, the functions display and the system structure diagram as below.
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TT VDD SCL oG
I 47vF | J0.1uF SDA
10pF
1 oscl RX l(——5  UART
32.768KH I
. z[ ]
[E— 0SCco
‘7 10pF
VDD
VDD WT51F104
BUZ
10K
RST / SWUT l
T47uF
J7 GPIOBO |
SWUT EE ) LED

VDD
O AD_KEY AD_ADJ

ADC 1 ADC 0

}7

KEY1 —— =—Wv—r
VR

KEY 2 —

KEY3 —

F%F

KEY 4 ——s o—-W—ro

KEY S5 ——s o——vn—ro!
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1.2  Starter Kit Board Components Location

J6 SWB1 JP2/JP3 u3
LCM Port WT51F104 Reset Key WT51F104 TestPin ~ WT51F104

P4
5 WT51F104
SWUT Burning o
Port
J7
Single-wire
programming
Earphone socket
interface port )
PIC
P2
UART ISP /ICE
Interface
JP5
Frequency In/
P\Ag\gr?m JP10
LED /BUZ
Option Jump
JP1
VDD Voltage
Option Jump
(8V/3.3V) i
\ Buzzer
\
DC 12V Power ‘ it = P "
4 . |
\

VR1

BTA1 SWB2 Adjust AD
9V Battery IN UP Voltage
SWB3 SWB4 SWB5 VR
Left Mode/Enter Right
SWB6
Down
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Chapter 2 WT51F104 Starter Kit Board Port Description

2.1  DC Input connector (J2)
This is DC input connector for Starter Kit Board (supporting voltage: DC 7V~18V).

9.0
|
- : Y ¢ea
|_¢6.4
PIN
o Al e il
= ~( j) PIN SCHEMATIC
il | 1
, —1+—oO

9 | y $2.0 :3
' L~2 =

38
7
k:

2.4
28
4.8
Pad Number Description
1 Positive Input Pin
2 -
3 Negative Input Pin

2.2 Battery Inputs Connector (BTA1)

This is an external 9V battery compartment connector (supporting voltage DC 7V~18V).

Pitch (2.54 mm)

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

2.54

| |
BTAl1 AR AANA R -
9V Battery IN | | c
: : I
LTI OO | ™
buuydyL | P
v b =4 =4 = =4 = = = ‘?_ =4
C=6mm D=3mm T/L=11.54mm
Pad Number Description
1 Positive Input Pin
2 Negative Input Pin --
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2.3 VDD Power Selection (JP1)

This is VDD voltage selection socket, WTS51F104 can support input voltage2.2V ~ 5.5V, the socket can input voltage
3.3V, 5V, or provide by external power supply (External power input cannot exceed Max. 5.5V as spec definition).

Pitch (2.54 mm)

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

Jump (2.54 mm)

Pad Number Description
1 5V (Jump1-2 short)
2 VDD (external power input pin)
3 3.3V (Jump 2-3 short)

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

2.4  SWUT (Single Wire UART) Interface Programming Port (P3)
This port is for WT51F104 single wire programming.

Pitch (1.25 mm)

Ordering Information & Dimensions

T

Dimensions
PART NO. A B

2P 1.25 | 4.25

~—=11.25+£0.10
~——A+£0.20 —

5B 2.50 | 5.50
4P 3.75 | 6.75
5P 5.00 | 8.00

i B+0.25

i 6P | 6.25 | 9.25

PIN 0.35 SQ
Circuit 1

Pad Number Description
1 VDD
2 SWUT
3 GND

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
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2.5 I°C Interface Port

Components Location (JP4)
This is SLAVE I°C interface port.
Pitch (1.25 mm)

Ordering Information & Dimensions
N P PO N R Y - n
TG E T J PART NO. Dimensions

et 1.25£0.10 3P 2.50 5.50
—— A+0.20

B+0.25

Pad Number Description
1 VDD
2 Slave SCL
3 Slave SDA
4 GND

2.6  Microchip PIC16F6XX Programming Port (P1)
WT51F104 is compatible with Microchip PIC16F6XX series the programming port can support PIC16F6XX.

Pitch (1.25 mm)

(No. of Positions Per Row—1)#2.5440.20

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

Pad Number Description Pad Number Description
1 5V 4 GND
2 SCL 5 NRST
3 SDA - -

This information is Weltrend confidential information, do not copy.
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2.7 UART Interface Port (P2)

This is UART serial transmission interface.

Pitch (1.25 mm)

i ; Ordering Information & Dimensions
o = -
o8-8 80 PART NO. Dimensions

A B
1= = 2P 1.25 4.25
f~—=t+1.25£0.10 3P 2.50 5.50
= A%0.20 — 4P 3.75 6.75

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

i B+0.25 i

PIN 0.35 SQ

o 15P | 17.50 | 20.50
Pad Number Description
1 5v
2 TXD
3 RXD
4 GND
2.8 BUZ/LED function selection (JP6)
This is BUZ / LED functions selection.
Pitch (2.54 mm) Jump (2.54 mm)

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

= W

TITTTN
TR

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

Pad Number Description
1 BUZZER (Jump1-2 short)
2 BUZ / LED (GPIOBO)
3 LED (Jump 2-3 short)
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2.9 External PWM Input port (JP5)
This is PWM Input Port.

Pitch (2.54 mm)

(No. of Pasitions Per Raw—1)*2.54+0.20

|2.54] —‘

I

TTTTT T TIL
il Ii

L B

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

Pad Number Description
1 External PWM Input
2 GND

210 RW (LCM)/LED Function Selection (JP10)

This is LCM RW controller / LED functions selection socket.

Pitch (2.54 mm) Jump (2.54 mm)

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

12.54] —‘

L. I

“; |‘ TL

Ty Tk

9
C=6mm D=3mm T/L=11.54mm

Pad Number Description
1 LED (Jump1-2 short)
2 RW / LED (GPIOB3)
3 RW (LCM Controller, Jump2-3 short)
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2.11  Single Wire Programming Earphone Jack Interface Port

Components Location (J6)
This is single wire (SWUT) earphone jack interface port.

1
2
SCHEMATIC |: 3
A2
5
MODEL NO U
Pad Number Description Pad Number Description
1 GND 5 SWUT
2 VDD 6 NC
3 NC 7 NC
4 RESET 8 NC
2.12  Testing Pins and Daughter Board Interface (JP2)
This is signal measuring pin and daughter board interface.
JF2 — JP3 3
P1 | |
P2 . . Pitch (2.54 mm)
P3 | |
(No. of Positions Per Row—1)*2.54+0.20
P4 | | _ |
59
BE——L
P5 | | |
i} _i:\ Fa ¥ Fa Fay fa Fa fa Fiy iy
P6 |
' c
P7 | | } @
re| O[] O | |
i AT L
P10l | | Fp==< 585 —
= = C=6mm D=3mm T/L=11.54mm
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Pad Number Description Pad Number Description
1 VDD 11 GPIOC2
2 GPIOA5 / ADC15/ OSCI / PWM1B 12 GPIOC1/ADC7
3 GPIOA4 / ADC14 / OSCO / PWMOB 13 GPIOCO / ADC6
4 GPIOA3 / ADC13/NRST / SWUT 14 GPIOB2 / ADC5 / STB / PWMOD
5 GPIOB5/ ADC12 / RXA / PWM1A 15 GPIOB1/ADC4 / MOSI / SCK
6 GPIOB4 / ADC11/ TXA / PWM1D 16 GPIOBO / ADC3
7 GPIOB3/ ADC10 / PWMOA 17 GPIOA2 / ADC2 / PWM1C
8 GPIOC5 / ADC9 18 GPIOA1 / ADC1/RXB/SCL
9 GPIOC4 / ADC8 19 GPIOAO / ADCO/ TXB / SDA / PWMOC
10 GPIOC3 20 VSS
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Chapter 3 WTS51F104 Starter Kit Board Circuit Description

3.1 Main Power System

There are three main power options for WT51F104 Starter Kit Board.

1. External DC 12V (J2) Input: Through regulator and produce DC power 5V and 3.3V.

2. Battery (BTA1) Input: Through regulator and produce 5V and 3.3V.

3. VDD Input: There are no inputs for main power, please see below “VDD Power option” description.
WTS51F104 Starter Kit Board Main Power System Circuit:

cont
il

N vees

o1 L1 1))
42 IMN4148/DI0DE POWER_BEAD/1 206 7805/T0252
VLS yecs 2

1 WDEI2Y 2y 1 i vouT |2
3 ':
D2 +C1 cs +C2 +C3
el 1 00u18Y

IMN4148/DI0DE 100U 6% CE
2 T ST TR e [ o o] |

WEEL 4 2 ‘ ‘ IJ +DCav '
BATTERY jj——l jfl E‘
7 FGND FGND - =
= n FGND

uz vDD33
AICT1174-33
vees 3 2 VOD33 . yppas M

WIn VOUT 4
7 [e=)
+ 10 +

ca TR 7A -
01uf Tmmumsv Tmn Y
_‘l_—f PGHD o panD 2

wge

=

-
2
=
]
-
@
El

—m WSS

=

P GND

-
@l
=
E

PGND

3.2 Power Selection

There are four options for WT51F104 VDD Power; the operation voltage is 5V, 3.3V or external input.
(External input power must not exceed Max. 5.5V as spec definition).
1. PadJPI1 1-2 connect: means that WTS1F104VDD operation voltage is 5 V.
2. Pad JP1 2-3 connect: means that WT51F104 VDD operation voltage is 3.3V.
3. WLINK-SWUT VDD: Use WLINK-SWUT VDD for WT51F104 VDD power.
4. External VDD: It can input from J5 (Positive), J4 (Negative), external input VDD do not exceed Max. 5.5V as

spec. definition.

If power is in normal operation, DB1, DB2, and DB3 LED will light.

P3

- CON3 1.25
1 VDD

1
SWUT
360 2 2

. 3 |3

PGND

=
[=]
&
©
<«
0
w

ﬁ/\/\/—{bc

T

Jg R
CONT COnT 100

’IUU

]

[s]=}} DBz
LED ¥ LED_Y

o
@
=
o

s |
s '
¥ l

-
I
-

o
@
=
L=]
o
@
=
o
o
@
=
p=)
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3.3 power Circuit

VDD input needs filter capacitor, this is best that layout is close to the pin.

C14 | |0.1uF
o \\ aﬁsﬂn04

voD VDD P11 g

2 A5IRQ15/AL

3.4 RESET Circuit

WT51F104 RESET circuit and SWUT (single wire programming) use the same pin, the related circuit as below:
When SWUT is on programming, JP9 JUMP should be removed, and do not connect with external RC RESET.
If the RESET functions had been used, when programming is finished, JP6 JUMP needs to plug again.

U3
WTS1F 104

VDD

JP9
CON2 2.54

ALIRQ1SADCE
—

ARAN4ADC

I s

WDD R5 10K Reset NRST/SWUT

l

4 Tuf C16 —— SWE1
L 22pk O

AR IADC!

BY/IRQ12/IADC:

Q
y
/N

B4IRQ11ADCT

B3/ IRQ10/ADCTC

CHARQYADCY

_U
@
=
0

C4/RQEADCS

=

Hini A

23
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3.5 Single Wire Earphone Jack Interface Circuit

Since reset WT56F216 circuit and SWUT single wire burning both used the same pin, for update easily when mass
production design the below circuit, when plugs the earphone programming line, the RESET/SWUT (4-5) will break,
and start to program, after programming finished, removes the earphone programming line, the springs of earphone
jack let RESET/SWUT (4-5) short, and RC will go back to RESET state.

17 5 MEST/SWUT
=y Reset
-
oS
3 Y DD
L
-~
- L
FHOMEJACHK P MO
Ua
_WTS1E104
JPY t voo
2 54 2 AsRQIS/ADC
ﬁ B Ad/IRQ14/ADC:
VDD RS 10K Resst | [NRST/SWUT A A3RQIZADCA:
- = B ps/RQ1ZADC
4 m_L gzﬂpﬁp 0 SWET 8 masrarianct-
. P BA/IRQI0/ADCAC
— B4 csragaDCe
PGHD B carlRasaDCS
LEN )

3.6 Osscille Circuit
WT51F104 oscillate circuit as below:

U3
WT51F104
% vop
Cit | 2, + A5 RO 3R P22 psiRQ1ISADCISIOSCH
X1 3R P33
Q 2768H; A4/IRQ14/ADC14/0SCC

A3/IRQ13/ADC13/NRST

C12 }@

4|
3| B5/IRQ12/ADCA2/RXAF
6 |

B4/IRQ11/ADC11/TXA/F
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3.7 Button function
WT51F104 Starter Kit Board reserve five function buttons (AD_KEY).

1. Up (UP/SWB2)
2. Left (LEFT/SWB3)
3.  Mode/Enter (Enter/SWB4) Mode (3~4 seconds press)/Enter (short press)
4. Right (RIGHT/SWBS)
5. Down (Down/SWB6)
JP7 VDD33
CON3 2.54 JP8
VDD33 AD_Key CON2 2.54
1 AD_PWR T0K R29 ADO_KEY
2 VCC5 ICSPDAT | |
3 SWB2 2
== 56K R30
SWB3
5 E 1K . RI2,
SWB4
e 5o K5 R34 |
SWB5
e 5 =5 3K R36 |
SWB6
- 502 OR R38
PGND
3.8 BUZZER Circuit
BUZZER Circuit as below.
VCC5
¢
47R R26 VCC5
+
BZ1
KX-1205
JP6
“ CON3 2.54
Q1 1 R28. 360 BUZ
C945 4 BUZ/LED1 ;
o LED1 3
PGND
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Chapter 4 WT51F104 Starter Kit Board Operation Manual

4.1 WTS51F104 Testing and Demonstrate Platform

WT51F104 Starter Kit Board built in a single and easy led flash to display function and reserve some pin for testing

development.
WT51F104
Test Area 20Pin
Interface
9060060600
000000000 PORN"
PPVPPPPOPOIOONR
@6 @ [~ XK
WT51F104
Reset Key ’
pe 2 | 0 AD ADJ
Power LED Adjust AD
5vV/VDD/ 3.3V LED Voltage VR
(VR1)
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4.2 LED Display

After power on, LED will alternately blink on the EVB board. Meanwhile adjusting VR1 can change LED blinking
speed.

O R N R

b
—
2
=4
(=]
i)
w
o
>l
o
>
=
-+
o
=)
| 7=
e
wy
f—
=

Adjust AD
LED Voltage VR

Display (VR1)
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Chapter 5 Driver Module

5.1 Driver Module Summary

Please refer to the driver module display, as below:

Functions - 0 X

- DEY_Adc.c
g API AwveragefDi”Date (BY TE AT0Z_Channel)
@ DRV_AnalogKEeyInitial (woid)
@ DREV_FeadfnslogiZhannel (BY TE AD_Channel)
- intermipt.c
g INTO_IZE_Entoy (woid)
g INT1_IZE_Entor (woid)
g INTZ_IZE_Entor (woid)
g INTZ_IZE_Entor (woid)
= Madn.c
Dielay While (WORD ms)
DEY_Initial¥ TAL (woid)
DEY_InitPowerCn (woid)
INIT_LED fwoid)
Tndt_ 03 Timer fwoid)
LED_ZHIFT (woid)
madn (weodd)
EYE_IndtalPort fwoid)
EY¥YE_LoadCalibrationDiata (woid)
SY¥E_FosmCalibration (BY TE retow_cnt)
Timerd {woid)
TimerBervice (woid)

OO0 P

| T}t |@Bm15 | 1} Functions [y Templates

5.2 LED Driver Module <LED.C>

Function Description
void INIT_LED(void) Initializes “LED” (driver level)
void LED_SHIFT (void) Turn run “LED?” light (application level)

This information is Weltrend confidential information, do not copy.
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Chapter 6

Circuit
1. Power

6.1
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6.2 BOM
WTE1F104 EVE BOM
Item |GQuantityReference Part PCB Footprint

1 1 Cle 22pF 500603

2 2 Cl1.c12 BepF 5C0603

3 7 £4.06 C6.09.C10.C14 C15 O.1uF SC0603

4 1 13 4.7uf SCE-A

b 4 C2.C3.07.08 100u/16Y LCEQ30

<] 1 C1 220uF/1sV DCEQ3E

7 2 RIER3A CR SROG03

8 18 |R6 RY.RO.RIORI1RIZ RI3RI4 R16 RIT [33R SROG03

R18 R19 R20 R21RZ2 R23 R24 025

9 1 R2e 47R SROS03

10 4 R1R2 R2T R3L 100 SROG03

11 1 ra 220 SROG03

12 4 R33 R36BR3T R39 330 SROG03

13 1 k3 360 SROG03

14 1 RZ28 1K SROG03

15 1 R3is 3k3 SROG03

16 1 R34 TKB SROS03

17 2 RER29 10K SROG03

18 1 R3z 18K SROG03

19 1 R30 BekK SROG03

20 1 Qi 245 S0T23

21 3 CBLDEZ B3 LED: Y SLEDOBOS

22 2 CE4.DBO LER_BLUE SLEDOBOS

23 2 LET BB LEL YELLOW SLEDOBOS

24 2 bz2.b1 IN4148/DI0ODE LIODESMD

25 2 JP&6.JP1 COM3 2.54 CM-3-2.54

26 2 JP3.JP2 COMI0 2.54 CM-10-2.54

27 4 JP4 JP5 JPB.JPG COMNZ 2.54 CM-2-2.54

28 b JP11.JP12,.JP13,JP14 JP15 COM44 254 HEADERZ2X22-2.54
29 4 J1.73.74.J5 COM1 TESTPIN_H2XP2.5
30 1 J2 EiFEaE JACK-3P

31 1 J& PIMN HEAD/1072/2 B|DISPLY V{1624
32 1 J7 PHOMNETACK PHOME_TJTACK
33 1 L1 POWER_BEADL/1206|5L1208

34 1 Pl CONG 2.54 CM-5-2.54

35 2 P4 p2 COr4 WT_ChL.2b-4P
36 1 P3 COM3 WT_CML.2B-3P
37 1 BETAL BATTERY CM-2-2.54

38 1 BZ1 KX-1205 Kx-1205

39 & SWEBLSWEBZ SWEB3I SWEB4.SWBE SWEPOWER ON KEY
40 1 U1 7805/TO252 TOZ2E2

41 1 Uz ALCIIITA-33 SOT223-AICI1ITA
42 1 U3 WTBIF104 S50P20-WTao9Pn
43 1 VRI 30K VRE3-DIPA
44 1 VR2 10K VRE3-DIPA
45 1 1 32768Hz HTAL-CRY32
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6.3 Ordering information

1. WT51F104 Development Kit

Kit Product Name Number

WLINK-SWUT x 1 WAOQ00

WT51F104 Development and Demo Board (WT51F104 EVB With LCM WB001
Development Kit | Module) x 1

SWUT Programming Cable x 1

2. WT51F104 Starter Kit

Kit Product Name Number
WLINK-SWUT x 1 WAO000
Vg;?eﬂg? (WT51F104 Starter Kit Board) x 1 WBO006
SWUT Programming Cable x 1

3. WT51F104 Development and Demo Board

Kit Product Name Number
WT51F104 Development and Demo Board (WT51F104 EVB With LCM
WBO001
Development Module)
and Demonstrate
Board EVB Operation Manual DOC13

4. WTS51F104 Starter Kit Board (simple version)

Kit Product Name Number

WT51E104 Simple version (WT51F104 Starter Kit Board) WB006
Simple version

EVB Operation Manual DOC24
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5. Single Wire Programming Board (WLINK-SWUT)

Kit Product Name Number
Single Wire Programming Board PL-2303 (WLINK-SWUT) WAO000
Single Wire
P"O%rgg;g“”g Single Wire Programming Board CP-2102 (WLINK-SWUT)
WLINK-SWUT
WLINK-SWUT Operation Manual DOC2
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