WNeltrend WT51F116/108 Starter Kit Board
13%%%% Operation Manual

WT51F116/108
EVB Starter Kit Board
Operation Manual
REV. 1.0
September 24, 2014

=

BIFRTIIRPIRAPPHTR , AEFTITRAHFESF R o



Weltrend
1EE2E F

WT51F116/108 Starter Kit Board

Operation Manual

Ver.

Date

Applicant

Description

1.0

2014/09/24

Louis

1%t version

This document is Weltrend confidential information. Do not copy.

2



WNeltrend WT51F116/108 Starter Kit Board
TEEQT'E% Operation Manual

Table of contents

CHAPTER 1 WT51F116/108 STARTER KIT BOARD HARDWARE DESCRIPTION 4
1.1 SYSTEM BLOCK DIAGRAM ....uiiiiiiieette et e ettt e e e e e et e e e e e et e et e e eeaeete e e aaa s eeea e e e e e baa s eeeaeseeebana e seeeseseaabannseeeseesenes 4
1.2 STARTER KIT BOARD COMPONENTS LOCATION .....iiiiiiieti i eeeeeeeeetie e e e e e e s eeete e e e e e s eeeaaa e seeeeesesaaaneeesessesbaaneseeesenesens 5

CHAPTER 2 WT51F116/108 STARTER KIT BOARD I/O PORT DESCRIPTION 6
P B O T O | ] U B @70 N ] =T Ko = (1 i I R UURSRSPRR 6
2.2 SWUT (SINGLE-WIRE UART) PROGRAMMING INTERFACE PORT (J2) ....utiiiiiiiiiee ettt 6
2.3 WTSTF116/108 I2C INTERFACE PORT ... e e e e e et e e et e e e e e e e e ee e e e e e e e e e e es e e e e ee e e e e eesaenenaen 7
2.4 TESTING PINS (JB/JT)...eeeeeeiiieee ettt ettt e ettt ettt e e ekttt e e e ettt e e e eate e e e e s teeeeeanteeaeeambeeaeeanseeaeeansaeeeeanseeeeeanseesansanaenns 8

CHAPTER 3 WT51F116/108 STARTER KIT BOARD CIRCUIT DESCRIPTION 9
3.1 VDD POWER SELECTION ...ttt et e e et e e e e e e e e e e e e e e e e et e e e e e e e e e et e e e e e e ns 9
B2 POWER CIRCUIT ..o e ettt e e et e et e e 9
B8 RESET CIRCUIT ..ottt e et 10
B4 OSCILLATE CIRCUIT ..ottt et e e e et e e e et e e e e e e e e e e 10

CHAPTER 4 WT51F116/108 STARTER KIT BOARD OPERATION MANUAL 11
4.1 WT51F116/108 TESTING AND DEMO PLATFORM ......eeeeeete e e e et e e e e e e e e et e e e e e e e e e et e e e e e e e e e e eeeeaeeeaaaeees 11
.2 LED DISPLAY ..ottt et e e e e e e e e e e aaaaaaaaaa 12

CHAPTER 5 DRIVER MODULE 13
5.1 DRIVER IMIODULE SUMMARY ...uuiiiiiiietutaeseeeeeteeeteseesaesesssasaessaeseesaasaseeaaeesstaan s eeeeteestanaseesseessssanseeesersestanaeseees 13
5.2 MAIN PROGRAM SIVIAIN.C> ....eiiiiiiiiiiiiee s e e ettt e e e e e e et e e e e e e e ee e et e e e e e e e e e aaaa e eeeeseeetana s eeeseesaa b eeesessesbannaeeeeeas 13

CHAPTER 6  APPENDIX 14
LT I O 1 1o U 1 TR 14
B.2 BOM ..ot —————atatatatererarar e ————— 16
6.3 ORDERING INFORMATION .....oeieieeeeee ettt e e e e e e et et e e et ettt e e e e e e e e e e e e e e e e et e e e e e e ee e e e e e e e e e eeeeeeeeeeaeaeees 17

This document is Weltrend confidential information. Do not copy.
3



WNeltrend WT51F116/108 Starter Kit Board
tigiiﬁﬁ% Operation Manual

Chapter1 WT51F116/108 Starter Kit Board Hardware Description

1.1 System Block Diagram

WT51F116/108 is an enhanced 8052 Micro Controller with LCD Driver 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.
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AD ADJ 5V
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1.2 Starter Kit Board Components Location

Testing Area

LED Display Area

U1
WT51F116/108

=

J1

DC 5V Power l

VR1
Je/ J7 Adjust AD
WT51F116/108 Voltage
Test Pin VR

J3

External Reset

Pin / SWUT
Option Jump

J2
Single-wire
Programming
Interface Port

SWBH1
Reset Key

J5
12C Port
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WT51F116/108 Starter Kit Board 1/0 Port Description

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

9.0
|
r : N\ ¢6a4
|_2964
PIN
5 i uy
2 _‘uCD PIN SCHEMATIC
'p)
3 J —1+OI
3
\ | W ¢2.0
. d) L~ A—:Za
m
N
2.4 '
28
4.8
Pad Number Description
1 Positive Input Pin
2 -
3 Negative Input Pin

2.2 SWUT (Single-wire UART) Programming Interface Port (J2)
WT51F116/108 Single-wire programming port as below:

Pitch (1.25 mm)

P

T T T T

~—=r—1.2540.10
~—— A+0.20 —

i B+0.25 i

Ordering Information & Dimensions

Dimensions
PART NO. A B
2P 1.25 | 425
ER 2.50 [ 5.50
4P 3.75 | 6.75
5P 5.00 [ 8.00
6P 6.25 | 9.25

PIN 0.35 SQ
Circuit 1

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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Pad Number Description
1 VDD
2 SWUT
3 GND

2.3 WT51F116/108 I>C Interface Port

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

Pitch (1.25 mm)

Ordering Information & Dimensions
a—E-8--8—0- PART NO. D/us\mensmgs
IS, = 2P 1.25 4.25
1.25+0.10 3P 2.50 5.50
= A+0.20 — 4P S7) 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

oot 10P | 11.25 | 14.25

11P | 12.50 | 15.50

12P | 13.75 | 16.75

° 11 T 1 13P | 15.00 | 18.00
14P | 16.25 | 19.25

il 0:99 554 15P | 17.50 | 20.50

Circuit 1

i B+0.25 i

Pad Number Description
1 VDD
2 Slave SCL
3 Slave_SDA
4 GND
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2.4 Testing Pins (J6/J7)

These are testing signal pins.

Pitch (2.54 mm)

(No. of Positions Per Row—1)12.54+0.20

&

2.54

-.—o-’—

fal fay

5]
I

D
D

T
D

-7

=] — -

I LI I

=

| N

= = ?7_ =4

Fo’

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

J6 J7
Pad Number Description Pad Number Description

1-2 GPIOASDH/IRQ15/ADC15/0SCI/PWM1B/P00 1-2 GPIOC2D/ PWM2C/PO6

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

5-6 GPIOB5D/IRQ12/ADC12/RXAPWM1A/PO2 5-6 GPIOCOD/IRQE/ADCE/PWM3B/P04

7-8 GPIOBA4D/IRQ11/ADC 1/TXA/PWM1D/P03 7-8 GPIOB2D/IRQ5/ADC5/STB/PWMOD
9-10 GPIOB3D/IRQ10/ADC10/PWMOA 9-10 GPIOB1D/IRQ4/ADC4/MOSIPWM3A
11-12 GPIOC5D/IRQY/ADCY 11-12 GPIOBOD/IRQ3/ADC3/PWM2A
13-14 GPIOC4D/IRQ8/ADCS 13-14 GPIOA2DH/IRQ2/ADC2/CMPO/PWM1C
15-16 GPIOC3D/PWM3C/PO7 1516 | AR g o
17-18 GPIOA7DH 17-18 GPIODS
19-20 GPIOAGDH 19-20 GPIOD4
21-22 GPIOB7D 21-22 A e i NISOA!
23-24 GPIOB6D 23-24 VSS
25-26 GPIOCTD 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 WT51F116/108 Starter Kit Board Circuit Description

3.1 VDD Power Selection

There are three main power options for WT51F116/108 Starter Kit Board.
(External power input cannot exceed Max. 5.5V as spec definition).
1. 5V adapter, 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 VDD supplies WT51F116/108 VDD power.

If power works normally, DB1 LED will light up.
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o
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NEEE
] WECCE mcu_vob 1 [
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2= e
. =12 | SWUT
e
== £z = -100uF/18WDIP iz
PEND 100nF = WF 31250
FaND
= WCCS
3 i
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P4 360R
—“'995 Wy WECE 3
3
Foz LEDS/RG
1 ——{|- PGND
| 3
-
L PenD a

—

G

_U
=
=}

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

U1
WTS51F116

PD2 [22—1]
pp3 10

JSWUT/ETMI |27

b |29 MCU_VDD
vss (28

3/SDAPWMOC 21— ::fosonF
PD4 |28
PD5 22— P_E__ND
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3.3 RESET Circuit

WT51F116/108 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, J2 JUMP should be plugged back, if the REST function
had been used.

PD2 22—

pD3 [
30 NRST/SWUT Reset 10K R2 MCU VDD

/SWUT/ETMI
VDD 22—

vss 28 o SW/4P 4.TuF/10V/Ta

SWB1 i l —Cé4
%}? I

27 _
JSDAPWMOC 21— . PGND
f HDR/1X2/254/

pD4 28— —

PD5 |22

3.4 Oscillate Circuit
WT51F116/108 oscillates circuit as bellow:

U1
WTE1F116
C9 20pF OSClI 1

PASDH/IRC

Y1 2
L1 omhe (———————-PA4DHHRC
PGND | - OSCO 3 PB5D/RQ1

C10 | [20pF R13 33R

4 pB4D/RQ1
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Chapter4 WT51F116/108 Starter Kit Board Operation Manual

41 WT51F116/108 testing and demo platform

WT51F116/108 Starter Kit Board built in a single and easy led flash to display functions, and reserved some
pins for testing usage.

Add Function

' WT51F116 /108
Testing Area

Test Pin

CLOOOOOO00000r

0.0.0.0.0.0.0.0.0.0( \
i S——

OO0 00000000000 C OO

00.0.0.0.0.0.0.0,70.(

Vit
‘o (e XRYYOYOYOX
Q0000

DOOQO0Q O«
D00000MHLOOOLC

@ (o )Xo Yo XoXoA

sumnboard
F-01 54v-0

= N

5V
Power Indicator

PB(
PB1

DC 5V Input

PC)

AD Voltage
LED Indicator Adjust Button

(VR1)

This document is Weltrend confidential information. Do not copy.
11



‘Weltrend WT51F116/108 Starter Kit Board
1.%??.'%% Operation Manual

4.2 LED display

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

GND

0 0000000000000 000000
0 00000000

QO000Q00
00.0.0000000C

D\)\) QQOOQQOCQCCOO 0
000000000 y O

D000 00Q0QQQ00Q0K
O\)«.\,\ WO

a

q °

.

- |

) |

\"'[

l -

BO -

n -

0 [

nv.E.
PO
PRO
01_10206 3

AD Voltage

LED Indicator  Adjust Button
(VR1)
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Chapter 5 Driver Module

5.1 Driver Module Summary

Please refer to the Driver module display, as below:

9
L
L

LR R g

L
9
L
L

[MTEIN: H
- DEY Adcc

DEY_Analogkeylnitial {vodd)
APT Averaged DCDats (BY TE ADC Channel)
DEY_Fead AnalogChannel (BY TE AD_Channel)

= bain ¢

Tadn fwodd )

LED _SHIFT fvoid)

INIT_LED {void)

o s _TnitialPort (void )
DEYV_InitPowerCn fvoid)

DEY RelectiourmceClock fvoid)
DEY ImtaldTAL {voiud)

s e LoadCalibrationData fwodd)
A _RosmCalibration (BY TE retoyr_cnt)
Init 03 Timedd (vodd)

Timerl {void)

TimerdSeryize (vodd)
Delay W hile (WORD msz)

EEG_WTS1F116_Memblloc C
- intermpt.c

INTO_ISE _Entoyr (voud)
INT1_ISE_Entry (voud)
INTZ_IER_Entoyr (voud)
INT2_ISE_Entoyr (void)

5.2 Main Program <Main.c>

Function Description
void INIT_LED(void) Initialize “LED port” (Driver layer)
void LED_SHIFT (void) Rotate “LED” light (Application layer)

This document is Weltrend confidential information. Do not copy.
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Chapter 6 Appendix
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6.2 BOM
WTo1F116 EVB BOM
Item | Quantity Reference Part PCE Footprint
I 3 (G308, CLD 20pF SC603
Z 4 102,05, C7,C8 100nF SC0603
3 I (1 100uf/16V/DIP DCENSD
4 I (4 4, Tuf/10V/Ta SCESZ16
J I Ch ATuF/10V/Ta SCE-B
b 7 |DBI, DBZ, D3, DE4, DES, DBE, DBT  [LEDS/RG SLEDO80S
i o [JPLJPZJP3, JP4, JPS HDR/ 2X22/204/V Header2X2Z-2. M-V
8 I Il Bk B JACK-3P
0 I J2 WF/3/125/V WafterdP-1. 25-V
10 I I3 HDR/1X2/254/V Header1X2-2, 54-V
11 I 14 WE/7/125/V RafterdP-1. 25-V
12 I I5 WE/4/125/V RafterdP-1. 25-V
14 2 I 6 HDR/2X16/204/V Header2X19-2, 54-V
14 I L1 BEAD/ 0805 SLOB0S
15 4 |POL, POZ, PO3, P4 TERMINAL/DIP TESTPIN_H3XP1. 9XSILKS. 5
16 I K1 J60R SROG03
7 I R? 10K SROGO3
18 I R 220K SROG03
19 I R4 Ok SROG03
20 30 [R5.R6,R7, RS, R, R10,RIIL, JaR SROG03
R1Z, R13, R14, R15, R16, RIT,
R18, R19, k20, k21, R22, RZ3,
R24, k25, R26, k30, R31, R32,
k33, R34, R35, k36, R3T
21 6 |R2T,RZ8, R29, R38, R39, R4D J30R SROGO3
22 I SWEBI SW/4p REY
23 I Il WTalF116 (N2
24 I VK1 0K/ VR VR3-DIP
20 I ¥l 1 20z HCA9US

This document is Weltrend confidential information. Do not copy.
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6.3 Ordering Information

1. WT51F116/108 Development Kit

Kit Product Name Number

Single-wire Programming Board PL-2303 (WLINK-SWUT) x 1 WAO000

[\;\g\;gﬂolzpmg\loKsit Simple Version (WT51F116/108 Starter Kit Board) x 1 WBO010
SWUT Programming Wire x 1

2. WT51F116/108 Starter Kit Board (Simple Version)

Kit Product Name Number

WT51F116/108 Simple Version (WT51F116/108 Starter Kit Board) WBO010
Simple Version

EVB Operation Manual DOC28

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

Kit Product Name Number
Single-wire Single-wire Programming Board PL-2303 (WLINK-SWUT) WAO000
Programming
Board
WLINK-SWUT WLINK-SWUT Operation Manual DOC2

This document is Weltrend confidential information. Do not copy.
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