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上 海 集 驰 电 子 有 限 公 司 
SHANGHAI JICHI ELECTRONICS CO.,LTD 

地址:上海市莲花路 755 号 23 号楼 102-103 室    电话:021-54939377    传真:021-54939344 

 

 客户您好： 

我公司为 HOLTEK（合泰）半导体华东地区代理商,97 年至今专业代理 HOLTEK 集成电路。主要产

品市场：消费类电子（各类电器控制器、家电主控板、汽车、医疗、通讯电子、电动工具、三表系列、

安防报警电子）。公司多年来产品的应用及实例积累了丰富的经验，可根据客户要求提供产品开发服

务与技术支持。  

HOLTEK半导体产品网址 : www.holtek.com.cn/ 相关产品如下：  

A．单片机：(容量:0.5k-256K& I/O:13-56& 内建:LCD\A/D\PWM 遥控:IR CARRIER\VOICE 功能 

I/O:HT48XX;LCD:HT49XX;A/D:HT46XX;LCD WITH A/D:HT46XX)  

B．显示驱动：(LCD段显:HT1620/21/22/23/25/27… ;VFD控制:HT16511/512/515等同于 NEC的 UPD16311/312;) 

C．储存器：(串行 I 2C总线：HT24LC02/04/08/16/32/64/128... 三线：HT93LC46/56/66… EPROM:27C512/256)     

D1. 遥控编/解码 IC： (家电遥控:TV\VCD\ DVD:HT6221/2;多功能遥控：HT48RA0A/A0-1/A0-2/HT48RA3)   

D2. 遥控编/解码 IC：（无线编/解码芯片:HT12A/D/E/F（报警电子）;汽车遥控门编/解码：HT6P20A/B/D等） 

E．电源管理：三端稳压、升压:HT71/75/73/78XX/77XX系列:输出 1.5V— 7.0V电流 30mA/500mA;) 

电压监测、低电压复位:HT70XX:输出 2.2V— 5.0V电流 30ma;) 

F．电话通讯：(双音频调制/解调:HT9170B/D HT9172 HT9200A/B;FSK来显*:HT9032C/D电话机:HT9302G) 

G．功放：(影视功放 DVD等:HT82V732… :D/A转换/立体声处理/信号放大 四通道 AMP:HT9274) 

H．其他：(时钟 IC:HT1380/81兼容 DALAS 芯片; USB接口单片机 语音单片;射频 IC:HT7610；鼠标键盘 IC等) 

公司技术项目部，数十位资深的高级工程开发人员,可根据客户的功能要求/技术指标提供专业的产品设计和开发

（客户:青岛海尔\青岛奥克玛\山东九阳\常州梅利特托里多\杭州华立电表厂等）。详尽技术资料请上我司网站：

http://www.qunchi.com或 HOLTEK中文网站：http://www.holtek.com.cn/products/ 浏览,。 

关于产品技术资料/应用方案推介/以及产品支持及样片申请请来函、来电与我们联

系，我司将为您提供全方位的产品支持和技术服务。 

(关于 holtek产品及支持详情，您也可以致电 HOLTEK大陆总部：盛扬半导体(上海)有限公司，上海宜山路 889号，

200233，电话：021-64855560咨询。) 

                                          联系人： 李明  021-54939377  13701607944                                             

Msn:lmnx668@hotmail.com    

 
                                                          

 



HT16515

1/4 to 1/12 Duty VFD Controller

Block Diagram

Rev. 1.50 1 October 30, 2008

Features

� Logic voltage: 3.0V~5.5V

� High-voltage output: VDD-35V max.

� Multiple display

(16-segment & 12-digit to 24-segment & 4-digit)

� 16�2 matrix key scanning

� 8 steps dimmer circuit

� 4 LED output ports

� No external resistors necessary for driver output

(provides PMOS open-drain and pull-low resistor

output)

� Serial interface with MCU (CLK, CS, DI, DO)

� 44-pin QFP package

Applications

� Consumer products panel function control

� Industrial measuring instrument panel function control

� Other similar applications for panel function control

General Description

HT16515 is a VFD (Vacuum Fluorescent Display) con-

troller/driver that is driven on a 1/4 to 1/12 duty factor. It

consists of 16 segment output lines, 4 grid output lines,

8 segment/grid output drive lines, 4 LED output ports, a

control circuit, a display memory, and a key scan circuit.

Serial data inputs to the HT16515 through a three-line

serial interface. This VFD controller/driver is an ideal

MCU peripheral device.

� �

� � � � � � 	 � 
 �
� � � 
 � � � 	 � � �

� � � � � � 	 � � � 	 � � � � � 	

� � � � � � 	 � � � � � � � � �
 � � 	 � ! � �

 � � 	 � � � � 	 � � � � � �

" � � � # $

% � &

� � � � � 	 ' � � ! (

� � � � 
  � �

' ) � * + ' ) � ,

& �

& '  

� %

% � &

� � � � � �
% - � 
 - � 	 ' � � ! (

� � � � � � �
� � � . � �

� � � #

 � � * +  � � �

� � � � � �
� ( � / � 	 � � � � � � � �

� - � � � 
 � � 0 � �
� � � . � �

� � � �
� � � . � �

� � �

1

1

� � � � � � � 	 & � � ! - � �

� � � �
� � � � ! � � �

1

2 � � 2 � � 2 ) )

& � � � � � � 	 � � ! � � � �

� � � � # 
  � � #

� � � � 3 
 � � � � � �

� � � � � 
 � � � � 4

� � � � �

� � � � �

http://www.holtek.com.tw/english/tech/faq/vfd_faq.htm
http://www.holtek.com.tw/english/tech/appnote/appnote.htm#driver


Pin Assignment

Pad Assignment

Chip Size: 2335�m � 1855�m

* The IC substrate should be connected to VSS in the PCB layout artwork.
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Pad Coordinates Unit: �m

Pad No. X Y Pad No. X Y

1 �962.50 600.00 23 834.10 �754.00

2 �962.50 495.00 24 834.10 �652.60

3 �962.50 380.20 25 834.10 �551.20

4 �962.50 275.20 26 834.10 �449.80

5 �962.50 �107.20 27 834.10 �348.40

6 �962.50 �235.60 28 834.10 �247.00

7 �962.50 �366.00 29 834.10 �145.60

8 �962.50 �471.00 30 987.30 0.50

9 �962.50 �576.00 31 987.30 130.50

10 �962.50 �681.00 32 987.30 382.05

11 �962.50 �786.00 33 987.30 734.05

12 �689.60 �772.45 34 610.30 594.40

13 �460.45 �595.30 35 508.90 594.40

14 �344.25 �595.30 36 407.50 594.40

15 �242.85 �595.30 37 306.10 594.40

16 �141.45 �595.30 38 204.70 594.40

17 �40.05 �595.30 39 103.30 594.40

18 61.35 �595.30 40 1.90 594.40

19 162.75 �595.30 41 �99.50 594.40

20 264.15 �595.30 42 �200.90 594.40

21 365.55 �595.30 43 �317.10 594.40

22 466.95 �595.30 44 �624.50 756.80

Pin Description

Pin No. Pin Name I/O Description

1~4 LED3~LED0 O
LED driver output ports. This is a CMOS output pin and maximum driving

current up to +20mA.

5 OSC I Connected to an external resistor or an RC oscillator circuit.

6 DO O
Data output pin, output serial data at falling edge of shift clock, starting from

the lower bit. This is N-ch open-drain output pin.

7 DI I
Data input pin, input serial data at rising edge of shift clock, starting from the

lower bit.

8 CLK I
Clock input pin. Reads serial data at the rising edge, and outputs data at the

falling edge.

9 CS I

Initializes serial interface at the rising or falling edge of the HT16515. Then

it waits to receive a command. Data input after CS has fallen is processed,

current processing is stopped, and the serial interface is initialized. While

CS is high, CLK is ignored.

10, 11 Key0, Key1 I Key-in data input to these pins are latched at the end of the display cycle.

12, 44 VSS � Negative power supply, ground

13, 43 VDD � Positive power supply

14~29 Seg1/KS1~Seg16/KS16 O
High voltage output, segment output pins, dual function as key source. This

is PMOS open-drain and pull-low resistor output.

30 VEE � VFD power supply

31~38
Seg17/Grid12~

Seg24/Grid5
O

High voltage output, these pins are selectable for segment or grid output.

This is PMOS open-drain and pull-low resistor output.

39~42 Grid4~Grid1 O
High voltage output, grids output pin. This is PMOS open-drain and pull-low

resistor output.

HT16515
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Approximate Internal Connections

Absolute Maximum Ratings

Supply Voltage ...........................VSS�0.3V to VSS+6.0V Operating Temperature...........................�25�C to 75�C

Input Voltage..............................VSS�0.3V to VDD+0.3V Storage Temperature ............................�50�C to 125�C

Note: These are stress ratings only. Stresses exceeding the range specified under �Absolute Maximum Ratings� may

cause substantial damage to the device. Functional operation of this device at other conditions beyond those

listed in the specification is not implied and prolonged exposure to extreme conditions may affect device reliabil-

ity.

D.C. Characteristics Ta=25�C, VEE=VDD�35V

Symbol Parameter
Test Conditions

Min. Typ. Max. Unit
VDD Conditions

VDD Logic Supply Voltage
3.3V

�
3 3.3 3.6 V

5V 4.5 5 5.5 V

VEE VFD Supply Voltage � � 0 � VDD�35 V

fOSC Oscillation Frequency
3.3V

ROSC=82k� 350 500 650 kHz
5V

RPL Output Pull-low Resistor
3.3V

Driver output 40 65 120 k�
5V

IDD Operating Current
3.3V No load, VFD display off,

data output =00H

� � 3
mA

5V � � 5

IOL Driver Leakage Current
3.3V

VO=VDD�35V, VFD driver off
�5 � 5

�A
5V �10 � 10

IOL1 LED Sink Current
3.3V

VOL=1V, LED0~LED3
10 � �

mA
5V 20 � �

IOH1 LED Source Current
3.3V

VOH=0.9VDD, LED0~LED3
� � �1.5

mA
5V � � �3

IOH21 Segment 1~16 Source Current
3.3V

VOH=VDD�2V
� � �1.5

mA
5V � � �3

IOH22
Segment 17~24, Grid 1~4

Source Current

3.3V
VOH=VDD�2V

� � �7.5
mA

5V � � �15

IOL3 DO Sink Current
3.3V

VOL=0.4V
2 � �

mA
5V 4 � �

VIH �H� Input Voltage � � 0.7VDD � VDD V

HT16515
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Symbol Parameter
Test Conditions

Min. Typ. Max. Unit
VDD Conditions

VIL �L� Input Voltage � � 0 � 0.3VDD V

VH Hysteresis Voltage
3.3V

CLK, DIN, CS
� 0.17 �

V
5V � 0.35 �

VOH1 High-level Output Voltage
3.3V LED0~LED3, IOH1=�1.5mA

0.9VDD � VDD V
5V LED0~LED3, IOH1=�3mA

VOL1 Low-level Output Voltage
3.3V LED0~LED3, IOL1=10mA

0 � 1 V
5V LED0~LED3, IOL1=20mA

VOL2 Low-level Output Voltage
3.3V DO, IOL2=2mA

0 � 0.4 V
5V DO, IOL2=4mA

A.C. Characteristics Ta=25�C

Symbol Parameter
Test Conditions

Min. Typ. Max. Unit
VDD Conditions

tPHL

Logic Supply Voltage

3.3V

CLK	DO

CL=15pF, RL=10k�

� � 600

ns
5V � � 300

tPLH

3.3V � � 600

5V � � 300

tr1

Rise Time

3.3V
CL=300pF, S1~S16

� � 4

�s
5V � � 2

tr2
3.3V CL=300pF, G1~G4

S17/G12~S24/G5

� � 1

5V � � 0.5

tf Fall Time
3.3V

CL=300pF, Sn, Gn
� � 240

�s
5V � � 120

tmax Maximum Clock Frequency
3.3V

Duty=50%
0.5 � �

MHz
5V 1 � �

Ci Input Capacitance
3.3V

� � � 15 pF
5V

tCW Clock Pulse Width
3.3V

�
800 � �

ns
5V 400 � �

tSW Strobe Pulse Width
3.3V

�
2 � �

us
5V 1 � �

tSU Data Setup Time
3.3V

�
200 � �

ns
5V 100 � �

th Data Hold Time
3.3V

�
200 � �

ns
5V 100 � �

tCS Clock-Strobe Time
3.3V CLK rising edge to CS rising

edge

2 � �
�s

5V 1 � �

tW Wait Time
3.3V CLK rising edge to CLK falling

edge

2 � �
�s

5V 1 � �

HT16515
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Functional Description

Display RAM and Display Mode

The static display RAM stores the data transmitted from

an external device to the HT16515 through a serial inter-

face. The contents of the RAM are directly mapped to

the contents of the VFD driver. Data in the RAM can be

accessed through the data setting, address setting and

display control commands. It is assigned as addresses

in 8-bit unit as follows:

Dimming Control

HT16515 provides an 8-step dimmer function on display

by controlling the 3-bit binary command code. The full

pulse width of grid signal is divided into 16 uniform sec-

tions by PWM (pulse width modulation) technology.

The 16 uniform sections available form an 8-step dim-

mer via 3-bit binary code. The 8-step dimmer includes

1/16, 2/16, 4/16, 10/16, 11/16, 12/16, 13/16 and 14/16.

The 1/16 pulse width indicates minimum lightness. The

14/16 pulse width represents maximum lightness (Refer

to the display control command).

Key Matrix and Key-Input Data Storage RAM

The key matrix scans the series key states at each level

of the key strobe signal (Seg1/K1~Seg16/K16) output of

the HT16515. The key strobe signal outputs are

time-multiplexed signals from Seg1/K1~Seg16/K16. The

states of inputs K0 and K1 are sampled by strobe signal

Seg1/K1~Seg16/K16 and latched into the register.

The key matrix is made up of a 16�2 matrix, as shown

below.

The data of each key is stored as illustrated below, and

is read with the read command, starting from the least

significant bit.

LED Port

The LED port is of the CMOS output configuration.

Data is written to the LED port with the write command,

starting from the least significant bit. In our application

(see application circuits), the user adopts an internal

NMOS device to a driver LED component by connecting

VDD. When a bit of this port is 0, the corresponding LED

lights up; when the bit is 1, the LED turns off. The data of

bits 4 through 7 are ignored.

Commands

Commands set the display mode and status of the VFD

driver.

The first 1 byte input to the HT16515 through the DI pin

after the CS pin has fallen, is regarded as a command. If

CS is set high while commands/data are transmitted,

serial communication is initialized, and the commands/

data being transmitted are not valid (however, the com-

mands/data previously transmitted remains valid).

� Display mode setting commands

These commands initialize the HT16515 and select

the number of segments and the number of grids

(1/4~1/12 duty, 16 to 24 segments).

When these commands are executed, the display is

forcibly turned off, and key scanning is also stopped.

To resume display, the display command �ON� must

be executed. If the same mode is selected, nothing

happens.
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� Data setting commands

These commands set the data write and data read modes.

� Address setting commands

These commands set the address of the display memory.

If address 24H or higher is set, data is ignored until a valid address is set.

Note: power-on status: the address is set to 00H.

� Display control commands

Note: power-on status: 1/16 pulse width is set and the display is turned off. Key scanning will be stopped during

power-on status.
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Timing Diagrams

Key Scanning and Display Timing

Note: One cycle of key scanning consists of two frames, and data of 16�2 matrixes is stored in the RAM.

HT16515

Rev. 1.50 8 October 30, 2008

� � � � � 	 �� � � � � 	 � � � � � � 	 � � � � � � 	 , � � � � � 	 �� � 
  � 	 � - � 
 - �

� � 	 � - � 
 - �

� � 	 � - � 
 - �

� , 	 � - � 
 - �

� � 	 � - � 
 - �

� 	 / � � � � C � � " � D � $

 � � 	 � ! � � 	 � � � �

� 	 � � 4 * * � �

� 
 � # 	 � � � � :

& �

� & �

� (� � 9

� : ; ' � : ' ;

5 * E

� * E

� � �� /

� � �

� & �

� � 
 � �

� %

� �

& '  

� & �

" � � � $



Serial Communication Format

� Reception (command/data write)

� Transmission (data read)

Be sure to connect an external pull-high resistor to this pin (1k� to 10k�).

Note: 1. When data is read, a wait time �tW� of 1�s is necessary at 5V.

2. When data is read, a wait time �tW� of 2�s is necessary at 3V.

� Updating display memory by incrementing address

Note: Command 1: sets display mode

Command 2: sets data

Command 3: sets address

Data 1 to n: transfers display data (36 bytes max.)

Command 4: controls display

� Updating specific addresses

Note: Command 1: sets data

Command 2: sets address

Data: display data
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Application Circuits

Note: ROSC=82k� for oscillator resistor

R1=1~10k� for external pull-high resistor

R2~R6=750�~1.2k�

R7~R8=10k� for external pull-low resistor

D1~D16=1N4001

Ef=Filament voltage for VFD

C=0.1�F~1.0�F
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Package Information

44-pin QFP (10mm�10mm) Outline Dimensions

Symbol
Dimensions in mm

Min. Nom. Max.

A 13.0 � 13.4

B 9.9 � 10.1

C 13.0 � 13.4

D 9.9 � 10.1

E � 0.8 �

F � 0.3 �

G 1.9 � 2.2

H � � 2.7

I 0.25 � 0.50

J 0.73 � 0.93

K 0.1 � 0.2

L � 0.1 �


 0� � 7�
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