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Product Description 
ST5091 is a 960/900/864/816-channel gate driver used for driving the gate electrode of TFT LCD 

panel. It is designed for 2-level output with maximum +40V output driving voltage. The special pin 
location is designed for the COG type.
 
 

Features 
� 2-level output gate driver for TFT LCD panel 
� 960/900/864/816 channels output and 2 channel outputs which are fixed to VEE 
� Various scan function can support various dual gate driving sequence  
� Maximum 200KHZ operation frequency 
� Digital supply voltage:2.7V~3.6V 
� Maximum +40V output driving voltage 
� Bi-directional data shift capability 
� 200KHz maximum operation frequency 
� High voltage CMOS process technology 
� Chip on glass (COG) package 
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Pin Assignments (view from bump side) 
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Pin Description 

Designation I/O Description 

CLKR,CLKL I 
Vertical shift clock 

This is the shift clock for the shift registers. The data in shift registers A and B are shifted 
synchronously with each rising edge of CLK. 

OER,OEL I 

Display-Off input pin 
The pin is used to control the channel output. When OE input  is H, driver output is  
Fixed to VEE regardless CLK . However, the internal shift register is not cleared even if OE  

    Input are inactive 

XONR,XONL I 

Display-On input pin 
XON=Low All output pins output VGG voltage irrespective of the shift data and the content of 

input data. However, this does not cause the contents of the shift registers to be 
cleared. XON operates asynchronously with CLK, and has priority over OE. 

XON=High All Output pins Output normal voltage levels. 

U_DR,U_DL I 

Transfer direction select pin 
This pin specifies the direction in which data is transferred through the shift registers. When 
U_D=H: Data is shifted in the direction STVD→G1→G2→...→G959→G960→STVU. 
U_D=L:  Data is shifted in the direction STVD←G1←G2←…←G959←G960←STVU. 

STVD,STVU I/O 

Vertical shift data input / Output pins 
These pins are used to input and output shift data. The function of these pins is switched for 
input or output by U_D pin as shown below. 
U_D =H : STVD is input ; STVU as Output to next stage 
U_D =L : STVU is input ; STVD as Output to next stage.  
When set for input, the data is latched into the internal shift registers synchronously with the 
rising edge of CLK. When set for Output and more then one gate driver are cascaded, these 
pins Output the data to be fed into the next stage. 

MODE0 
MODE1 

  
I 

Selecting the output mode: 960/900/864/816 channels 
 
 
 
 
 
 
 
 
 
 
  
 

Output channel Disable channel 
(fixed to VEE) 

MODE1 MODE0 

960   H H 
900 453~512 H L 
864 433~528 L H 
816 409~552 L L 

SELR,SELL I 

This pin controls the driver output sequence 
SEL=H,U_D=H:G1,G2,G3,G4,G5,G6,G7,G8……. 
SEL=H,U_D=L:G960,G959,G958,G957,G956,G955,G954,G953……. 
SEL=L,U_D=H:G1,G2,G4,G3,G5,G6,G8,G7……. 
SEL=L,U_D=L:G959,G960,G958,G957,G955,G956,G954,G953……. 
SEL is pulled high to vcc internally. 

G1~G960 O LCD gate driver outputs 
G0 

G961 O LCD panel auxiliary pins, these pins always output VEE level 

VGGR,VGGL P Power supply for LCD driver output high (ON) 
VCCR,VCCL P Logic power supply 
GNDR,GNDL P Logic ground 

SHIELDING_G
ND[1]~ 

SHIELDING_G
ND[183] 

SD This pin is connected to GND internally.Not connected. 

SHIELDING_V
EE[1]~ 

SHIELDING_ 
VEE[ [2] 

SD This pin is connected to VEE internally.Not connected. 

TEST[1,2] T This pin is connected to GND internally.Not connected 
VEER,VEEL P Power supply for LCD driver output low (OFF) 
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PATHR, 
PATHL S Linked together internal 

 
   Note1: I:Input;O:Output;I/O:Input/Output;P:Power;S:Shorted line;SD:Shielding pad;T:Test pad. 
   Note2:Test[1,2]=[1,X] Enter into test mode 

Function Description 

IO signal voltage levels 

 
 
Shift register 
 
The shift register is controlled by the direction signal U_D and the shift clock CLK. On the rising edge of CLK, the data is shifted left or 
right, depending on U_D. 
 
U_D = “H”, STVD is input, STVU is Output 

For 816-channel mode 
STVD → G1→ G2→  ．．．．．→ G408→ G553→．．．．．  → G959→G960→ STVU 
For 864-channel mode 
STVD → G1→ G2→  ．．．．．→ G432→ G529→．．．．．  → G959→G960→ STVU 

           For 900-channel mode 
STVD → G1→ G2→  ．．．．．→ G452→ G513→．．．．．  → G959→G960→ STVU 
For 960-channel mode 
STVD → G1→ G2→  ．．．．．．．．．．．．．．．．．．．  → G959→G960→ STVU 
 

U_D = “L”, STVU is input, STVD is Output 
           For 816-channel mode 

STVD ← G1← G2← ．．．．．← G408← G553←．．．．．  ← G959←G960←STVU 
           For 864-channel mode 

STVD ← G1← G2← ．．．．．← G432← G529←．．．．．  ← G959←G960←STVU 
           For 900channel mode 

STVD ← G1← G2← ．．．．．← G452← G513←．．．．．  ← G959←G960←STVU 
For 960-channel mode 
STVD ← G1← G2← ．．．．．．．．．．．．．．．．．．．  ← G959←G960←STVU 

 
 
XON function 
 
When XON = “L”, all outputs from G1 to G960 are switched ON (set to VGG).  The action of XON is not CLKL synchronous.  The 
outputs switching delays are distributed, so the peak supply current is reduced. The shift register is not affected by XON. 
 

Power up/down sequence 
 
To prevent the device from damage due to latch up, the power ON/OFF sequence shown below must be followed. 

Power on: VCC →VEE →VGG 
Power off: VGG →VEE →VCC 



                                                                                                                                                      ST5091 

V0.1                                                                           2010/06/21 
 

5 

 
 
Waveforms 
 
1.Forward shift operation with 960 channels (MODE1=H,MODE0=H,SEL=H,U_D=L) 
 

 
 

 
2.Backward shift operation with 960 channels  (MODE1=H,MODE0=H,SEL=H,U_D=H) 
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3.Forward shift operation with 960 channels (MODE1=H,MODE0=H,SEL=L,U_D=L) 
 

 
 
 
4.Backward shift operation with 960 channels (MODE1=H,MODE0=H,SEL=L,U_D=H) 
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5.General explanation of XON and OE 
 

 
6.Start Pulse Usage 
 

     
                                           Single Start Pulse Input                           Long Start Pulse Input(2 CLK Period) 

 

     
Dual Start Pulse Input                  Long Start Pulse Input(More Than 2 CLK Period) 
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Output sequence control 
 
ST5091 channel output sequence can be controlled by pins of SEL, U_D  
 
U_D=H 
Case SEL Scan function Output sequence 

1 H Z1 1->2->3->4->5->6->7->8->… 

2 L 弓 1->2->4->3->5->6->8->7->… 

 
U_D=L 
Case SEG1 Scan function Output sequence 

3 H Z1 …8->7->6->5->4->3->2->1 

4 L 弓 …7->8->6->5->3->4->2->1 

 
DC Characteristics 
 
Absolute Maximum Rating (GND = 0V)  
 

Parameter Symbol Ratings Unit 
Power supply voltage (1) VGG -0.3 to +42.0 V 
Power supply voltage (2) VCC -0.3 to +7.0 V 
Power supply voltage (3) VEE VGG-42.0 to +0.3 V 
Power supply voltage (4) VGG-VEE -0.3  +40.0 V 
Input voltage Vin -0.3 to VCC+0.3 V 
Storage temperature TSTG -55 to +125 oC 

Note: Device is subject to be damaged permanently if stresses beyound those absolute maximum ratings listed above. 
 
 
Recommended Operation Conditions (GND = 0V)  
 
 

Ratings Parameter Symbol 
Min. Typ. Max. 

Unit 

Power supply voltage (1) VGG 7  VEE+40 V 
Power supply voltage (2) VCC 2.7 3.3 3.6 V 
Power supply voltage (3) VEE -20  -5 V 
Power supply voltage (4) VGG-VEE 12  40 V 
Operation frequency fCLK   200 KHz 
Operation temperature TA -20  +85 oC 
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Electrical Characteristics (VCC = 3.3V, GND = 0V)  
(VGG=25V,VEE=-15,VCC=3.3V,GND=0V,TA= -20 oC~ +85 oC) 

Ratings Parameter Symbol Condition 
Min. Typ. Max. 

Unit Application Pin 

Input “H” voltage VIH  0.7 x VCC  VCC 
Input “L” voltage VIL  GND  0.3 x VCC 

All input 

Ouput “H” voltage VOH IOH = 40µA VCC – 0.5  VCC 
Output “L” voltage VOL IOL = 40µA GND  GND + 0.4 

V 
STVD,U 

Output “H” resistance ROH VG = VGG - 0.5V   1000 
Output “L” resistance ROL VG = VEE + 0.5V   1000 

Ω 
G1~ 
G960 

Input leakage current IIN (Note2) -1.0  +1.0 µA All input 
Pull high resistance RPU VIN = GND 70  200 kΩ XON, 
Power consumption (1) IVGG   250 
Power consumption (1) IVEE   250 
Power consumption (2) IDD 

(Note 1) 
  150 

µA  

Note: (1) Power consumption with the following condition: 
Output no load, fCPV = 50kHz, OE = VIL, XON = VIH, VGG = 20V, VEE = -8V,VCC = 3.0V, VIH = VCC, VIL = GND 

          (2) All input except XON 

AC Characteristics 
(VGG=25V,VEE=-15,VCC=3.3V,GND=0V,TA= -20 oC~ +85 oC) 

Spec. Parameter Symbol Condition 
Min. Max. 

Unit 

Operation frequency tCLKV  5  
CPV pulse width tCLKH, tCLKL 50% duty cycle 2.5  
OE pulse width twOE  1  
XON pulse width twXON  10  

µs 

Data setup time tsu  0.2  
Data hold time thd  0.3  
SEL setup time tssu  0.2  
Output delay time (1) tpd1 CL = 330pF  1.2 
Output delay time (2) tpd2 CL = 33pF  1.2 
Output delay time (3) tpd3 CL = 330pF  0.9 
Output delay time (4) tpd4 CL = 330pF  50 

µs 

Note: The measurement point for all of above signals is at 50% of input/output amplitude. 
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Waveform   
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Chip line Dimensions (unit: um) and view from bump side 
 

 

 
 

 
Chip size :20208um X 670um(scribe line included) 
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Alignment Mark   
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



                                                                                                                                                      ST5091 

V0.1                                                                           2010/06/21 
 

13 

Bonding Diagram  
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Version Description of Changes Page Date 

V0.1 First release  2010/06/21 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  


