
 

偉詮電子股份有限公司偉詮電子股份有限公司偉詮電子股份有限公司偉詮電子股份有限公司    

Weltrend Semiconductor, Inc. 
 

新竹縣科學工業園區工業東九路24號2樓 

2F, No. 24, Industry E. 9th RD., Science-Based Industrial Park, Hsin-Chu, Taiwan 
TEL: 886-3-5780241             
http://www.weltrend.com.tw 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

WT6703F  
 
 
 
 

Product Description 
 
 
 
 

Rev. 0.83 
 
 
 
 

June 23, 2008 
 
 
 
 
Copyright Notice 

This data sheet is copyrighted by Weltrend Semiconductor, Inc. Do not reproduce, transform to any other format, 

or send/transmit any part of this documentation without the express written permission of Weltrend Semiconductor, 

Inc. 

 

Disclaimers 

Right to make change – 

This document provides technical information for user. Weltrend Semiconductor, Inc. reserves the right to make 

change without further notice to any products herein.  

 
 
 



 
                                          

WT6703F Product Description v083 

 

 
Copyright 2008 Weltrend Semiconductor, Inc. All Rights Reserved. 

Weltrend reserves right to modify all information contained in this document without notice. 
- 2 - 

 

1. General Description 
The WT6703F is a low power consumption and low cost microcontroller for system power manager with 
1)Turbo 8051 compatible (3T) CPU, 2) 8051 2 timers and UART, 3) 8K bytes flash memory, 4) 384 bytes 
SRAM, 5) 2 8-bit PWMs, 6) DPMS detector, 7) Two Slave I2C interface, 8) 4 channel 8-bit A/D converter, 
9) Hardware CEC, 10) Real Time Clock, 11) watch-dog timer, 12) Power down mode, 13) Embedded 
ISP, 14) Embedded ICE mode. 
 

1.1.  Features 
� Embedded turbo 8051 CPU 

• Normal operation mode : 12MHz, 6MHz, 2MHz, 1MHz 
• Stand by mode : 32KHz 
• Instruction execution time : Min. =250ns at 12Mhz 

� Memory : 
• Flash memory: 8K Bytes 
• RAM: 384 Bytes (include 128bytes H/W DDC SRAM) 

� 2 8051 timers: Timer0, Timer1 
� 1 8051 UART, support baud rate 115200 – 1200 at RC oscillator =12MHz.  
� Sync processor for monitoring DPMS (VGA connector) wake up signal 
� 8-bit A/D converter with 4 selectable inputs, shared with IO pin 
� Tri-state I/O structure, Input state can decided by external resister (pull high or pull low) 
� 2 PWM pin output 
� 1 DDC/CI interface  
� 1 slave mode IIC interface 
� Universal IR Receiver 
� Watch Dog timer 
� Low voltage reset 
� 32.768KHz crystal Oscillator & build-in RC Oscillator 
� Build-in RTC 
� Maximum 22 programmable IO pins 

• 22-IO: 28 pin package 
• 18-IO: 24 pin package 
• 14-IO: 20 pin package 
• 11-IO: 16 pin package 

� Power consumption :  
• Typical 8mA at 12Mhz mode 
• Typical 4mA at 2Mhz mode 
• Typical 2mA at low speed mode(32KHz) 

� Operating voltage range : 3.6V – 3.0V 
� Package: 

• SOP16 
• SSOP20 
• SOP24/SSOP24 
• SSOP28 

 
 

1.2.  Application  

• Display system power management MCU with RTC. 
• I/O expander with RTC and ADC. 
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2. Pin Assignment 

2.1.  Package Type 

  
 

 
 

 

 

 
 
 

Package Type Package Outline Part Number Packing 
SOP 16 pin 150mil 6703F-SG161WT Tube or Tape & Reel 
SOP 16 pin 150mil 6703F-SG163WT Tube or Tape & Reel 

SSOP 20 pin 150mil 6703F-OG200WT Tube or Tape & Reel 
SOP 24 pin 300mil 6703F-SG240WT Tube or Tape & Reel 

SSOP 24 pin 150mil 6703F-OG240WT Tube or Tape & Reel 
SSOP 28 pin 150mil 6703F-OG280WT Tube or Tape & Reel 
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2.2.  Pin Description 

(a) All GPIOs have Schmitt trigger input. 
(b) When use CEC, Slave IIC, 8051 P1.x or UART, the external circuit needs pull high. 
(c) GPIOA3, GPIOA2, GPIOA1, GPIOA0 MAX input are +3.6v(=3.3v+0.3v)  
   and the other GPIOs MAX input is +5.5v (=5.0v+0.5v) 
(d) CEC pin shared with GPIOB1/GPIOB3/GPIOB6 depends on CEC_IO_SLT[1:0] (Index 0EH-bit 6:5)  
 
 

O280 S240 
O240 

O200 S161 S163 Pin 
Name 

I/O Function Description 

27 23 19 16 16 VDD PWR Power 3.3V 
28 24 20 16 16 VDD_RTC PWR RTC Power (≦VDD) 

1 1 1 1 1 32KOSCO O 32kHz oscillator output  
2 2 2 2 2 32KOSCI I 32kHz oscillator input  
3 3 3 3 3 VSS GND Ground 
4 4 4 4 4 NRST I Reset pin, active low (internal pull high) 
5 5 5 5  GPIOC1 I/O PWM1 output. Shared with GPIO C1 
6 6    GPIOC0 I/O PWM0 output. Shared with GPIO C0 
7     GPIOC5 I/O GPIO C5 
8 7 6 6 5 GPIOB7 I/O 8051 UART RXD or external IRQ3 interrupt input. 

Shared with GPIO B7 
9 8 7 7 6 GPIOB6 I/O (CEC) or 8051 UART TXD or external IRQ2 interrupt 

input. Shared with GPIO B6 
10 9 8 8 7 GPIOB5 I/O HIN input. Shared with GPIO B5 
11     GPIOC4 I/O GPIO C4 
12 10 9 9 8 GPIOB4 I/O VIN input. Shared with GPIO B4 
13     GPIOC3 I/O GPIO C3 
14 11 10  9 GPIOB3 I/O (CEC) or 8051 P1.3 or external IRQ1 interrupt input. 

Shared with GPIO B3 
15 12    GPIOB2 I/O 8051 P1.2 or external IRQ0 interrupt input. Shared with 

GPIO B2 
16 13 11 10  GPIOB1 I/O CEC or slave IIC SDA2 Shared with GPIO B1 
17 14 12 11 10 GPIOB0 I/O Slave IIC SCL2 Shared with GPIO B0 
18 15 13 12 11 GPIOA7 I/O DDC SDA Shared with GPIO A7 
19 16 14 13 12 GPIOA6 I/O DDC SCL Shared with GPIO A6 
20 17 15   GPIOA5 I/O 8051 P1.1. Shared with GPIO A5 
21 18 16   GPIOA4 I/O 8051 P1.0. Shared with GPIO A4 
22 19 17 14 13 GPIOA3 I/O Key pad ADC input3 or IR detector input. Shared with 

GPIO A3 
23     GPIOC2 I/O GPIO C2 
24 20    GPIOA2 I/O Key pad ADC input2. Shared with GPIO A2 
25 21    GPIOA1 I/O Key pad ADC input1. Shared with GPIO A1 
26 22 18 15 14 GPIOA0 I/O Key pad ADC input0. Shared with GPIO A0 
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3. Selection Guide 
Part NO. 6703F- 

OG280WT 
6703F- 

OG240WT/SG2
40WT 

6703F- 
OG200WT 

6703F- 
SG161WT 

6703F- 
SG163WT 

DPMS 
Detection 

V V V V V 

UART V V V V V 
8K Flash 
Memory 

V V V V V 

RAM 256 
Byte 

V V V V V 

PWM 
Output 

2 2 1 1 0 

Slave I2C 1 1 1 1 1 
DDC/CI 1 1 1 1 1 

RTC V V V V V 
CEC V V V V V 
IO 22max 18max 14max 11 max 11 max 

Oscillator 32KHz Crystal/ 
RC OSC 

32KHz Crystal/ 
RC OSC 

32KHz Crystal/ 
RC OSC 

32KHz Crystal/ 
RC OSC 

32KHz Crystal/ 
RC OSC 

8-bit ADC 4 selectable 
inputs 

4 selectable 
inputs 

2 selectable 
inputs 

2 selectable 
inputs 

2 selectable 
inputs 

Power 3.3V 3.3V 3.3V 3.3V 3.3V 

Package 28-pin  
SSOP 

24-pin 
SSOP/SOP 

20-pin  
SSOP 

16-pin 
 SOP 

16-pin  
SOP 
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4. Functional Block Diagram 
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5. Electrical Characteristics 

5.1.  Absolute Maximum Ratings 
Parameter Min. Max. Units 

DC Supply Voltage (VDD) -0.3 3.6 V 
Storage temperature -25 125 oC 
Operating temperature -10 70 oC 
*Note: Stresses above those listed may cause permanent damage to the devices 
 
 

5.2.  Recommended Operating Condition 
Parameter Min. Typ. Max. Unit 

3.3v Power supply (VDD) 3.0 3.3 3.6 V 
RTC Power (VDD_RTC) 1.8 3.3 ≦VDD V 
 
 

5.3.  Power Supply (VDD=3.3v) 
Symbol Parameter Condition Min. Typ. Max. Unit 
IVDD12M Normal operation current 

at 12Mhz operating 
No load on output  8  mA 

IVDD2M Normal operation current 
at 2Mhz operating 

No load on output  4  mA 

IVDD32K Normal operation current 
at 32Khz operating 

No load on output  2  mA 

IVDDS Standby current No load on output  100  uA 
 
 

5.4.  I/O DC Characteristics 
Symbol Parameter Condition Min. Typ. Max. Unit 

VT+ 
Schmitt trigger Low-to-High 
threshold point 

 2.0  5.5 V 

VT- 
Schmitt trigger High-to-Low 
threshold point 

   1 V 

VOH Output high voltage IOH = 4mA  2.6   V 
VOL Output low voltage(Note b) IOL = 4mA   0.4 V 

VOH Output high voltage 
(GPIOC0~GPIOC1) 

IOH = 8mA  2.6   V 

VOL 
Output low voltage 
(GPIOC0~GPIOC1) 

IOL = 8mA   0.4 V 

IOZ Tri-state leakage current VO = 0 or 3.3V   ±1 µA 
RPD Pull up resistor   50  KΩ 

(a) GPIOA3, GPIOA2, GPIOA1, GPIOA0 MAX input are +3.6v(=3.3v+0.3v) 
   and the other GPIOs MAX input is +5.5v (=5.0v+0.5v) 
(b) Including GPIOA0~GPIOA7, GPIOB0~GPIOB6 
 
 

5.5.  Low VDD Reset 
Symbol Parameter Condition Min. Typ. Max. Unit 

VLVD Low VDD Reset Threshold 
Voltage 

  2.7  V 

 



 
                                          

WT6703F Product Description v083 

 

 
Copyright 2008 Weltrend Semiconductor, Inc. All Rights Reserved. 

Weltrend reserves right to modify all information contained in this document without notice. 
- 8 - 

 

 

5.6.  RC Oscillator 
Symbol Parameter Condition Min. Typ. Max. Unit 

FRC RC frequency (@VDD=3.3V)   12  Mhz 
w/o Crystal oscillator 
calibration 

 ±5  % 
ΔFRC/FRC Frequency tolerance 

With Crystal oscillator 
calibration 

  ±2 % 

 
 

5.7.  Crystal oscillator 
Symbol Parameter Condition Min. Typ. Max. Unit 

FO Frequency range   32.768  KHz 
CL Load capacitance  12.5 pF 
C1/C2 External capacitance (1)  22  30 pF 
ΔF/FO Frequency tolerance At 25℃  30  ppm 

ΔF/FO Frequency shift  (2) -10℃ ~ 70℃  +10 
-100  ppm 

 
(1) Crystal oscillator circuit 

32768HzC1 C2

OSCI OSCO

GND GND

WT6702F

 
 
 
 
 

5.8.  RTC Operating Current 
Symbol Parameter Condition Min. Typ. Max. Unit 

IDDRTC Operating current @2.6V  1.6  µA 
IDDRTC Operating current @1.8V  1.45  µA 
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6. Typical Application Circuit 

6.1.  Crystal Oscillator 

WT6703F

22P

22P
OSCI

OSCO

32.768KHz

 
 

Oscillator Connections 

WT6703F

OSCO
OSCI
VSS

1
2
3

 
Layout of Oscillator PCB circuit 

 
 

6.2.  VDD pin 

VDD33

WT6703F

C2 C147u 0.1u0.1u

VDD_RTCVDD

 

VDD33 VDD_RTC

WT6703F
0

47u47u
470u

Diode

0.1u0.1u

VDD_RTCVDD
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6.3.  Hsync, Vsync and IIC interface protection 

VSYNC

HSYNC

SCL

SDADSDA/SDA

DSCL/SCL

WT6703F

+3.3V+3.3V

+3.3V+3.3V

100P100P

100P

47K 47K
220

VIN

470P
220

HIN

150

47K 10K150
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7. Package Information 

7.1.  SOP 16 Pin (150mil) Outline Dimensions 
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7.2.  SSOP 20 Pin (150mil) Outline Dimensions 
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7.3.  SOP 24 Pin (300mil) Outline Dimensions 
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7.4.  SSOP 24 Pin (150mil) Outline Dimensions 
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7.5.  SSOP 28 Pin (150mil) Outline Dimensions 
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7.6.  Product Tube and Tape & Reel specifications 
 

Package Type EA/TUBE TUBE/BOX EA/BOX Tapping 
(EA/Reel) 

SOP  16 pin (150MIL) 50 300 15000 2500 
SSOP 20 pin (150MIL) 58 300 17400 2500 
SOP  24 pin (300MIL) 30 100 3000 1000 

 

7.6.1.  Reel Dimensions 

 
 
 
 
 
 
 

 
 
 

Symbol Description Dimensions in mm 
A Reel Outer Diameter 330 
B Reel Inner Diameter 100 

C Spindle Hole Diameter 13 + 0.5 
  - 0.2 

D Key Slit Width 2.0 ± 0.5 

SOP16L (150MIL) 

SSOP20L (150MIL) 
16.8 + 0.6 
    - 0.4  

T1 Space Between Flange 

SOP24L (300MIL) 
24.8 + 0.6 
    - 0.4 

SOP16L (150MIL) 
SSOP20L (150MIL) 

22.2 
T2 Reel Thickness 

SOP24L (300MIL) 30.2 
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7.6.2.  SOP16L Carrier Tape Dimensions 

 

 
 
 

Symbol Description Dimensions in mm 
Ao Cavity Length 6.5 ± 0.1 
Bo Cavity width 10.3 ± 0.1 

Ko Cavity Depth 2.1 ± 0.1 
Notes: 
1. 10 sprocket hole pitch cumulative tolerance ± 0.2 
2. Camber not to exceed 1mm in 100mm 
3. Material: Conductive Black Polystyrene 
4. Ao and Bo measured on a plane 0.3mm above the bottom of the pocket 
5. Ko measured from a plane on the inside bottom of the pocket to the top surface of the carrier. 
6. Pocket position relative to sprocket hole measured as true position of pocket, not pocket hole. 
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7.6.3.  SSOP20L Carrier Tape Dimensions 

 

 
 
 
 

Symbol Description Dimensions in mm 
Ao Cavity Length 6.5±0.1 
Bo Cavity width 9.0±0.1 

Ko Cavity Depth 2.3±0.1 

K1 Cavity Depth 1.8±0.1 
Notes: 
1. 10 sprocket hole pitch cumulative tolerance ± 0.2 
2. Camber not to exceed 1mm in 100mm 
3. Material: Conductive Black Polystyrene 
4. Ao and Bo measured on a plane 0.3mm above the bottom of the pocket 
5. Ko measured from a plane on the inside bottom of the pocket to the top surface of the carrier. 
6. Pocket position relative to sprocket hole measured as true position of pocket, not pocket hole. 
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7.6.4.  SOP24L Carrier Tape Dimensions 

 
 
 
 

Symbol Description Dimensions in mm 
Ao Cavity Length 10.40 
A1 Cavity Length 10.80 
Bo Cavity width 15.90 
Ko Cavity Depth 3.20 
K1 Cavity Depth 2.80 

Notes: 
1. 10 sprocket hole pitch cumulative tolerance ± 0.2 
2. Camber in compliance with EIA 481 
3. Pocket position relative to sprocket hole measured as true position of pocket, not pocket hole. 
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