
PT6958
 LED  Driver IC

 

Tel: 886-66296288‧Fax: 886-29174598‧ http://www.princeton.com.tw‧2F, 233-1, Baociao Road, Sindian, Taipei 23145, Taiwan
 

DESCRIPTION 
PT6958 is an LED Controller driven on a 1/6 duty 
factor. Ten segment output lines, five grid output lines, 
one display memory, control circuit, key scan circuit 
are all incorporated into a single chip to build a highly 
reliable peripheral device for a single chip 
microcomputer. Serial data is fed to PT6958 via a 
three-line serial interface. Housed in a 28-pin SOP, 
PT6958’s pin assignments and application circuit are 
optimized for easy PCB Layout and cost saving 
advantages. 
 

APPLICATION 
• Micro-computer Peripheral Device  

 

 FEATURES 
• CMOS Technology 
• Low Power Consumption 
• Up to 10 Segment Output Drivers 
• Up to 5 Grid Output Drivers 
• Key Scanning (6 x 4 Matrix) 
• 8-Step Dimming Circuitry 
• Serial Interface for Clock, Data Input, Data Output, 

Strobe Pins 
• Available in 28-pin, SOP 

 
 

BLOCK DIAGRAM 
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APPLICATION CIRCUIT 

 
Notes:  
1.  The external capacitor (0.1 µF) that is connected between the GND and the VDD pins must be located as close to the PT6958 chip as possible. 
2.  The PT6958 power supply is separate from the application system power supply. 
3.  10 KΩ ≧ R ≧ 1 KΩ 
 

COMMON CATHODE TYPE LED PANEL 
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ORDER INFORMATION 
Valid Part Number Package Type Top Code 

PT6958 28-pin, SOP, 300mil PT6958 
 

PIN CONFIGURATION 

 
 

PIN DESCRIPTION 
Pin Name I/O Description Pin No.

OSC I Oscillator Input Pin 
A resistor is connected to this pin to determine the oscillation frequency 1 

DOUT O Data Output Pin (N-Channel, Open-Drain) 
This pin outputs serial data at the falling edge of the shift clock. 2 

DIN I 
Data Input Pin 
This pin inputs serial data at the rising edge of the shift clock (starting from the 
lower bit) 

3 

CLK I 
Clock Input Pin 
This pin reads serial data at the rising edge and outputs data at the falling 
edge 

4 

STB I 
Serial Interface Strobe Pin 
The data input after the STB has fallen is processed as a command. 
When this pin is “High”, CLK is ignored. 

5 

K1 ~ K4 I 
Key Data Input Pins 
The data sent to these pins are latched at the end of the display cycle. 
(Internal Pull-Low Resistor) 

6 ~ 9 

VDD - Power Supply 10, 21 

SG1/KS1 ~ SG6/KS6 O Segment Output Pins (P-Channel, open drain) 
Also acts as the Key Source 11 ~ 16

SG7 ~ SG10 O Segment Output Pins (P-Channel, open drain) 17 ~ 20
GND - Ground Pin 22, 28 

GR5 ~ GR1 O Grid Output Pins (N-Channel, open drain) 23 ~ 27
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INPUT/OUTPUT CONFIGURATIONS 
The schematic diagrams of the input and output circuits of the logic section are shown below. 
INPUT PINS: CLK, STB, DIN 

 
 

INPUT PINS: K1 TO K4 

 
 

OUTPUT PINS: DOUT, GR1 TO GR5 

 
 

 
OUTPUT PINS: SG1 TO SG10 
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FUNCTION DESCRIPTION 
COMMANDS 
A command is the first byte (b0 to b7) inputted to PT6958 via the DIN Pin after STB Pin has changed from “HIGH” to 
“LOW” State. If for some reason the STB Pin is set to “HIGH” while data or commands are being transmitted, the serial 
communication is initialized, and the data/commands being transmitted are considered invalid. 
 
COMMAND 1: DATA SETTING COMMANDS 
The Data Setting Commands executes the Data Write or Data Read Modes for PT6958. The data Setting Command, the 
bits 5 and 6 (b4, b5) are ignored, bit 7 (b6) is given the value of “1” while bit 8 (b7) is given the value of “0”. Please refer 
to the diagram below. 
 
When power is turned ON, bit 4 to bit 1 (b3 to b0) are given the value of “0”. 

MSB        LSB
  0 1 - - b3 b2 b1 b0  

 
  

                      Not Relevant   Data Write & Read Mode Settings: 
        00: Write Data to Display Mode 
        10: Read Key Data 
         
 

        Address Increment Mode Settings (Display Mode): 
        0: Increment Address after Data has been Written 
        1: Fixed Address 
 
 

        Mode Settings: 
        0: Normal Operation Mode 
        1: Test Mode 
 
PT6958 KEY MATRIX & KEY INPUT DATA STORAGE RAM 
PT6958 Key Matrix consists of 6 x 4 array as shown below: 

 
 

Each data entered by each key is stored as follows and read by a READ Command, starting from the last significant bit. 
When the most significant bit of the data (SG6, b7) has been read, the least significant bit of the next data (SG1, b0) is 
read.  

K1…………………K4 K1…………………K4
SG1/KS1 SG2/KS2 
SG3/KS3 SG4/KS4 
SG5/KS5 SG6/KS6 

b0………………….b3 b4………………….b7

 

Reading 
Sequence 
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COMMAND 2:  ADDRESS SETTING COMMANDS 
Address Setting Commands are used to set the address of the display memory. The address is considered valid if it has 
a value of “00H” to 09H”. If the address is set to 0AH or higher, the data is ignored until a valid address is set. When 
power is turned ON, the address is set at “00H”. 
 
Please refer to the diagram below. 

MSB        LSB
  1 1 - - b3 b2 b1 b0  

 
  

      Not Relevant     Address: 00H to 09H 
 
DISPLAY MODE AND RAM ADDRESS 
Data transmitted from an external device to PT6958 via the serial interface are stored in the Display RAM and are 
assigned addresses. The RAM Addresses of PT6958 are given below in 8 bits unit. 
 

SG1 SG4 SG5 SG8 SG9 SG10  
00HL 00HU 01HL DIG1 
02HL 02HU 03HL DIG2 
04HL 04HU 05HL DIG3 
06HL 06HU 07HL DIG4 
08HL 08HU 09HL DIG5 

 
b0  b3 b4  b7 

xxHL xxHU 
Lower 4 bits Higher 4 bits 

 
COMMAND 3: DISPLAY CONTROL COMMANDS 
The Display Control Commands are used to turn ON or OFF a display. It also used to set the pulse width. Please refer to 
the diagram below. When the power is turned ON, a 1/16 pulse width is selected and the displayed is turned OFF (the 
key scanning is stopped). 

MSB        LSB
  1 0 - - b3 b2 b1 b0  

 
  

   Not Relevant   Dimming Quantity Settings: 
        000: Pulse width = 1/16 
        001: Pulse width = 2/16 
        010: Pulse width = 4/16 
        011: Pulse width = 10/16 
        100: Pulse width = 11/16 
        101: Pulse width = 12/16 
        110: Pulse width = 13/16 
        111: Pulse width = 14/16 
 
        Display Settings: 
        0: Display Off (Key Scan Continues) 
        1: Display On 
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SCANNING AND DISPLAY TIMING 
The Key Scanning and Display Timing diagram is given below. One cycle of key scanning consists of 1 frame. The data 
of the are 6 x 4 matrix is stored in the RAM. 

 
 



  PT6958
 

V2.3  8
 

SERIAL COMMUNICATION FORMAT 
The following diagram shows the PT6958 serial communication format. The DOUT Pin is an N-channel, open-drain 
output pin, therefore, it is highly recommended that an external pull-up resistor (1 KΩ to 10 KΩ) must be connected to 
DOUT. 

 
 
where: twait (waiting time) ≥ 1 µs 
 
It must be noted that when the data is read, the waiting time (twait) between the rising of the eighth clock that has set the 
command and the falling of the first clock that has read the data is greater or equal to 1 µs. 
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SWITCHING CHARACTERISTIC WAVEFORM 
PT6958 Switching Characteristics Waveform is given below. 

 
 
where: 
fosc = Oscillation Frequency PWCLK (Clock Pulse Width) ≥ 400 ns 
PWSTB (Strobe Pulse Width) ≥ 1 µs tCLK-STB (Clock - Strobe Time) ≥ 1 µs 
tsetup (Data Setup Time) ≥ 100 ns thold (Data Hold Time) ≥ 100 ns 
tTZH (Segment Rise Time) ≤ 1 µs tTHZ (Segment Fall Time) ≤ 10 µs 
tTZL (Grid Fall Time) ≤ 2µs(VDD=3.3V) tTLZ (Grid Rise Time) ≤ 20 µs(VDD=3.3V) 
tTZL (Grid Fall Time) ≤ 1 µs(VDD=5V) tTLZ (Grid Rise Time) ≤ 10 µs(VDD=5V) 
tPZL (Propagation Delay Time) ≤ 200 ns(3.3V) tPLZ (Propagation Delay Time) ≤ 600 ns(3.3V) 
tPZL (Propagation Delay Time) ≤ 100 ns(5V) tPLZ (Propagation Delay Time) ≤ 300 ns(5V) 
 
Note:  
Test Condition Under 
tTHZ, tTZH: Pull low resistor=10KΩ, Loading capacitor=300pF 
tTLZ, tTZL: Pull high resistor=10KΩ, Loading capacitor=300pF 
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APPLICATIONS 
Display memory is updated by incrementing addresses. Please refer to the following diagram. 
 

 
where: 
Command 1: Data Setting Command 
Command 2: Address Setting Command 
Data 1 to n: Transfer Display Data (10 Byte max.) 
Command 3: Display Control Command 
 
The following diagram shows the waveforms when updating specific addresses. 
 

 
where:  
Command 1: Data Setting Command 
Command 2: Address Setting Command 
Data: Display Data 
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RECOMMENDED SOFTWARE FLOWCHART 

 
Notes: 
1.  Command 1: Data Setting Commands. 
2.  Command 2: Address Setting Commands. 
3.  Command 3: Display Control Commands. 
4.  When IC power is applied for the first time, the contents of the Display RAM are not defined; thus, it is strongly suggested that the contents of the  
     Display RAM must be cleared during the initial setting. 
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SOP 28 (300MIL) THERMAL PERFORMANCE IN STILL AIR 
TJ= 100℃ 
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ABSOLUTE MAXIMUM RATINGS 
(Unless otherwise stated, Ta = 25℃, GND = 0 V) 

Parameter Symbol Ratings Unit 
Supply Voltage VDD -0.3 to +7 V 
Logic Input Voltage VI -0.3 to VDD+0.3 V 

IOLGR +250 mA Driver Output Current IOHSG -50 mA 
Operating Temperature Topr -40 ~ +85 ℃ 
Storage Temperature Tstg -65 ~ +150 ℃ 

 

RECOMMENDED OPERATING RANGE 
(Unless otherwise stated, Ta = -20 ~ +70℃, GND = 0 V) 

Parameter Symbol Condition Min. Typ. Max. Unit 
Logic Supply Voltage VDD VDD 3.3 5 5.5 V 
Dynamic Current (See note) IDDdyn VDD - - 5 mA 

VDD=5V 0.75VDD - VDD High-Level Input Voltage VIH VDD=3.3V 0.75VDD - VDD V 

VDD=5V 0 - 0.3VDD Low-Level Input Voltage VIL VDD=3.3V 0 - 0.2VDD V 
Note: Test Condition: Set Display Control Commands = 80H (Display Turn OFF State) 
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ELECTRICAL CHARACTERISTICS 
(Unless otherwise stated, VDD = 3.3V, GND = 0 V, Ta = 25℃) 

Parameter Symbol Test Conditions Min. Typ. Max. Unit

IOHSG(1) 
VO = VDD-1 V 
SG1 to SG10 -8 -10 - mA

High-Level Output Current 
IOHSG(2) 

VO = VDD-2 V 
SG1 to SG10 -16 -20 - mA

Low-Level Output Current IOLGR VO = 0.3 V 
GR1 to GR5 65 85 - mA

Low-Level Output Current IOLDOUT VO=0.4V 3 - - mA
Segment High-Level 
Output Current Tolerance ITOLSG VO = VDD-1 V 

SG1 to SG10 - - ±5 % 

High-Level Input Voltage VIH - 0.75VDD - VDD V 
Low-Level Input Voltage VIL - 0 - 0.2VDD V 
Oscillation Frequency fosc R =33KΩ 350 500 650 KHz

K1 to K4 Pull Down Resistor RKN K1 to K4 
VDD = 3.3 V 90 - 180 KΩ

 
(Unless otherwise stated, VDD =5V, GND=0V, Ta=25℃) 

Parameter Symbol Test Condition Min. Typ. Max. Unit

IOHSG(1) 
VO= VDD -1V 
SG1 to SG10 -10 -14 - mA

High-Level Output Current 
IOHSG(2) 

VO= VDD -2V 
SG1 to SG10 -20 -25 - mA

Low-Level Output Current IOLGR VO=0.3V 
GR1 to GR5 100 140 - mA

Low-Level Output Current IOLDOUT VO=0.4V 4 - - mA
Segment High-Level  
Output Current Tolerance ITOLSG VO= VDD -1V 

SG1 to SG10 - - ±5 % 

High-Level Input Voltage VIH - 0.75VDD - VDD V 
Low-Level Input Voltage VIL - 0 - 0.3VDD V 
Oscillation Frequency fosc R=51KΩ 350 500 650 KHz

K1 to K3 Pull Down Resistor RKN K1 to K4 
VDD =5V 40 - 100 KΩ 
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PACKAGE INFORMATION 
28-PIN, SOP, 300MIL 

 
 

Symbol Min. Nom. Max. 
A - - 2.65 
A1 - - 0.30 
b 0.31 - 0.51 
c 0.20 - 0.33 
D 17.90 BSC 
E 10.30 BSC 
E1 7.50 BSC 
e 1.27 BSC 
L 0.38 - 1.27 
θ 0° - 8° 

Note: All controlling dimensions are in millimeters. 
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IMPORTANT NOTICE 
Princeton Technology Corporation (PTC) reserves the right to make corrections, modifications, enhancements, 
improvements, and other changes to its products and to discontinue any product without notice at any time. 
PTC cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a PTC product. No 
circuit patent licenses are implied. 
 
Princeton Technology Corp. 
2F, 233-1, Baociao Road, 
Sindian, Taipei 23145, Taiwan 
Tel: 886-2-66296288 
Fax: 886-2-29174598 
http://www.princeton.com.tw 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




