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I²C option not available for EA DOG series !
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 Supply Voltage for LCD Drive 
 

 When external bias resistors are used 

(OPF1=1,OPF2=1) 

 

 When built-in bias resistors(9.6KΩ) are used 

(OPF1=1,OPF2=0) 
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 When built-in bias resistors(3.3KΩ) are used 

(OPF1=0,OPF2=1) 

 

 When built-in voltage followers with external Vout are used 

(OPF1=0,OPF2=0 and instruction setting Bon=0,Fon=1) 

GND

Vext

VR
VDD

V0

V1

V2

V3

V4

OPF2

OPF1

CAP1P

CAP1N

VSS

VLCD

VCC (2.7~ 5.5V)

VOUT

VIN

GND

VLCD

VCC (2.7~ 5.5V)

OPF1 OPF2

Vext ≧ V0

VDD

V0

V1

V2

V3

V4

CAP1P

CAP1N

VSS

VIN

VOUT

Don't need to connect stable capacitor when
use internal follower circuit



ST7036 

V1.1  2003/12/24 51/72

GND

VDD

V0

V1

V2

V3

V4

VOUT

CAP1P

CAP1N

VSS

VLCD

VCC (2.7~ 3.5V)

OPF1 OPF2

VOUT≦2xVDD

VSS=0V

VDD=2.7~3.5V

2 x step-up voltage relationships

VIN

Don't need to connect stable capacitor when
use internal follower circuit

 

 When built-in booster and voltage followers are used(OPF1=0,OPF2=0) 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Note: 
Ensure V0 level stable, that must let |Vout-V0| over 0.5V(if panel size over 4.5”,the |Vout-V0| propose over 0.8V).

(System side) (ST7036Side)
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 V0 voltage follower value calculation 

 

C5 C4 C3 C2 C1 C0 α  Rab2 Rab1 Rab0 1+Rb/Ra 

0 0 0 0 0 0 0  0 0 0 1 

0 0 0 0 0 1 1  0 0 1 1.25 

0 0 0 0 1 0 2  0 1 0 1.5 

 0 1 1 1.8 : 
: 

: 
:  1 0 0 2 

1 1 1 1 0 1 61  1 0 1 2.5 

1 1 1 1 1 0 62  1 1 0 3 

1 1 1 1 1 1 63  1 1 1 3.75 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

V0 level (Condition:Booster on, Follower on, VIN=3.5V, VDD=3.0V,Display off) 

The recommended curve: follower = 04H 

Notes: 

1. Vout ≧V0 ≧V1 ≧V2 ≧V3 ≧V4 ≧Vss must be maintained. 

2. If the calculation value of V0 is higher than Vout, the real V0 value will saturate to Vout. 

3. internal built-in booster can only be used when OPF1=0,OPF2=0. 
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V0 level (Condition: VDD=5.0V, external Vout=7.0V)

 
The recommended curve: followe=01H 

Notes: 

1. Vout ≧V0 ≧V1 ≧V2 ≧V3 ≧V4 ≧Vss must be maintained. 

2. If the calculation value of V0 is higher than Vout, the real V0 value will saturate to Vout. 

3. internal built-in booster can only be used when OPF1=0,OPF2=0. 
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 AC Characteristics 
 68 Interface 

 
 

 (Ta =25°C ) 
VDD=2.7 to 4.5V

Rating 
VDD=4.5 to 5.5V

Rating Item Signal Symbol Condition
Min. Max. Min. Max. 

Units

Address hold time RS tAH6 20 - 20 - 

Address setup time RS tAW6 
— 

20 - 20 - 
ns 

System cycle time RS tCYC6 — 400 - 280 - ns 

Data setup time D0 to D7 tDS6 100 - 80 - 

Data hold time D0 to D7 tDH6 
— 

40 - 20 - 
ns 

Access time D0 to D7 tACC6 - 500 - 400 

Output disable time D0 to D7 tOH6 
CL = 100 pF

300 - 150 - 
ns 

Enable H pulse time E tEWH — 200 - 120 - ns 

Enable L pulse time E tEWL — 150 - 130 - ns 

 
Note: All timing is specified using 20% and 80% of VDD as the reference. 

tAW6 tAH6

tDS6 tDH6

tACC6 tOH6

tEWH

               tCYC6

tEWL

RS
R/W

E

D0 to D7
(Write)

D0 to D7
(Read)

CSB
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2.7V/4.5V

0.2V 0.2V 0.2V

trcc tOFF

tOFF≧1mS0.1mS≦trcc≦10mS

Notes:
tOFF compensates for the power oscillation period caused by momentary power supply
oscillations.
Specified at 4.5V for 5V operation, and at 2.7V for 3V operation.
For if 2.7V/4.5V is not reached during 3V/5V operation, internal reset circuit will not
operate normally.

2.7V/4.5V

0.2V

tr 100nS≦

tL>100uS

 
 Internal Power Supply Reset 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 Hardware reset(XRESET) 
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 Absolute Maximum Ratings 
 

Characteristics Symbol Value 
Power Supply Voltage VDD -0.3 to +7.0 

LCD Driver Voltage VLCD 7.0- Vss  to -0.3+Vss 
Input Voltage VIN -0.3  to VDD+0.3 

Operating Temperature TA -40oC to +  90oC 

Storage Temperature TSTO -55oC  to  + 125oC 
 

 DC Characteristics  
( TA = 25℃ , VDD = 2.7 V) 

Symbol Characteristics Test Condition Min. Typ. Max. Unit 
VDD Operating Voltage - 2.7 - 4.5 V 

VLCD LCD Voltage V0-Vss 2.7 - 7.0 V 

VIN Power Supply - - - 3.5 V 

ICC Power Supply Current 
VDD=3.0V 

(Use internal 
booster/follower circuit)

- 160 230 uA 

VIH1 
Input High Voltage 

(Except OSC1) - 0.7 
VDD - VDD V 

VIL1 
Input Low Voltage 

(Except OSC1) - - 0.3 - 0.8 V 

VIH2 
Input High Voltage 

(OSC1) - 0.7 
VDD - VDD V 

VIL2 
Input Low Voltage 

(OSC1) - - - 0.2 
VDD V 

VOH Output High Voltage 
(DB0 - DB7) IOH = -1.0mA 0.7 

VDD - - V 

VOL 
Output Low Voltage 

(DB0 - DB7) IOL = 1.0mA - - 0.8 V 

RCOM Common Resistance VLCD = 4V, Id = 0.05mA - 2 20 KΩ 

RSEG Segment Resistance VLCD = 4V, Id = 0.05mA - 2 30 KΩ 

ILEAK Input Leakage 
Current VIN = 0V to VDD -1 - 1 µA 

IPUP Pull Up MOS Current VDD = 3V 20 30 40 µA 

fOSC Oscillation frequency VDD = 3V,1/17duty 350 540 1100 kHz 
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 DC Characteristics   
( TA = 25℃, VDD = 4.5 V) 

Symbol Characteristics Test Condition Min. Typ. Max. Unit 
VDD Operating Voltage - 4.5 - 5.5 V 

VLCD LCD Voltage V0-Vss 2.7 - 7.0 V 

VIN Power Supply - - - 3.5 V 

ICC Power Supply Current 
VDD=5.0V 

(Use internal 
booster/follower circuit)

- 240 340 µA 

VIH1 
Input High Voltage 

(Except OSC1) - 0.7 
VDD - VDD V 

VIL1 
Input Low Voltage 

(Except OSC1) - -0.3 - 0.8 V 

VIH2 
Input High Voltage 

(OSC1) - 0.7 
VDD - VDD V 

VIL2 
Input Low Voltage 

(OSC1) - - - 1.0 V 

VOH Output High Voltage 
(DB0 - DB7) IOH = -1.0mA 0.8 

VDD - VDD V 

VOL 
Output Low Voltage 

(DB0 - DB7) IOL = 1.0mA - - 0.8 V 

RCOM Common Resistance VLCD = 4V, Id = 0.05mA - 2 20 KΩ 

RSEG Segment Resistance VLCD = 4V, Id = 0.05mA - 2 30 KΩ 

ILEAK Input Leakage 
Current VIN = 0V to VDD -1 - 1 µA 

IPUP Pull Up MOS Current VDD = 5V 65 95 125 µA 

fOSC Oscillation frequency VDD = 5V,1/17duty 350 540 1100 kHz 
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 LCD Frame Frequency 
 1/16 Duty(ST7066U normal mode); Assume the oscillation frequency is 540KHZ, 1 clock cycle time 

= 1.85us, 1/16 duty; 1/5 bias,1 frame =1.85us x 200 x 16 = 5.92ms=168.9Hz(SHLC and SHLS connect 

to High) 
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 1/17 Duty(Extension mode); Assume the oscillation frequency is 540KHZ, 1 clock cycle time = 

1.85us, 1/17 duty; 1/5 bias,1 frame =1.85us x 200 x 17 = 6.29ms=159Hz(SHLC and SHLS connect to 

High) 
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 1/8 Duty(ST7066U normal mode); Assume the oscillation frequency is 540KHZ, 1 clock cycle time = 

1.85us, 1/8 duty; 1/4 bias,1 frame = 1.85us x 400 x 8 = 5.92ms=168.9Hz(SHLC and SHLS connect to 
High)
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 1/9 Duty(Extension mode); Assume the oscillation frequency is 540KHZ, 1 clock cycle time = 

1.85us, 1/9 duty; 1/4 bias,1 frame = 1.85us x 400 x 9 = 6.66ms=150Hz(SHLC and SHLS connect to 
High)
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 1/25 Duty( Extension mode and 3-line ); Assume the oscillation frequency is 540KHZ, 1 clock cycle 

time = 1.85us, 1/25 duty; 1/4 bias,1 frame = 1.85us x 160 x 25 = 7.40ms=135.1Hz(SHLC and SHLS 
connect to High) 
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 I/O Pad Configuration 
 

 

 

Input PAD (No Pull up):
RS, R/W, XRESET, CSB,
PSB, OPFx, OPRx, SHLx,
CLS, EXT

PMOS

NMOS

PMOS

NMOS

Enable

Data

I/O PAD (Pull up):
DB0-DB5

PMOS

NMOS

PMOS

VDD

VDD
VDD VDD

PMOS

NMOS

PSB=1==>E(Floating)
  PSB=0==>E(Pull up)

PSB

VDD

VDD
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 LCD and ST7036 Connection 
SHLC/SHLS ITO option pin can select at different direction for LCD panel   

 Com normal direction/Seg normal direction 

 
3 line x 16 characters, SHLC=1 SHLS=1 

 Com normal direction/Seg reverse direction 

 
3 line x 16 characters, SHLC=1, SHLS=0 

 Com reverse direction/Seg normal direction 

 
3 line x 16 characters, SHLC=0, SHLS=1 

 Com reverse direction/Seg reverse direction 

 
3 line x 16 characters, SHLC=0, SHLS=0 
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 Application Circuit ( Normal mode ) 
 Use internal resistor(9.6K ohm) and  contrast adjust with external VR. 
 Booster always off. 
 Has 240 character of CGROM. 
 Internal oscillator. 

Dot Matrix LCD Panel

ST7036

RS,R/W,E,CSB,DB0-DB7,XRESET

To MPU

Seg 1-80Com 1-24

OPF2

CLS
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OPR2

EXT

OPR1

VDD
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V3
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V1

CAP1P
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Vext

VOUT
VIN

N3

VDD
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 Application Circuit(Extension mode) 
 Use internal follower circuit. 
 Booster has 2 times pump. 
 Has 240 character of CGROM. 
 Internal oscillator. 

 
 
 
 

 
 

 When the heavy load is applied, the dotted line part could be added. 
 

Dot Matrix LCD Panel
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 Application Circuit ( for glass layout ) 
 ST7036 over Glass,6800 serial 8bit interface, with booster and follower circuit on 
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 ST7036 over Glass,6800 serial 4bit interface, with booster and follower circuit on 
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 ST7036 over Glass, serial interface, with booster and follower circuit on 
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 ST7036 over Glass, I2C interface, with booster and follower circuit on 
 
  




