g swmenm EELLING & 3155”80 LCD Segment Driver

LCD Driver for 280 Display Units BL55080

General Description

The BL55080 is a general LCD driver IC for 280 units LCD panel. It features a

wide operating supply voltage range, incorporates simple communication interface
with microcomputer and is suitable for multiple application.

Features

000000000090

LCD drive output : 8 Common output, 35 Segment output
Integrated RAM for display data: 35*8=280bit

Serial data interface(12C): SDA, SCL

Integrated Oscillator circuit

Integrated Buffer AMP for LCD driving, 1/4 Bias, 1/8 Duty
No external components

Low power consumption design

Integrated EVR(Electrical volume register) function
Supply Woltage Range: 2.5V~5.5V

LCD drive power supply Range: 2.5V~5.5V

Excellent EMC immunity

Compatible with general microcomputer

TSSOP48, LQFP48, LQFP52 package

Application

Power Meter, Gas Meter...
FAX

Car audio

Portable equipment

Home electrical appliance
Toy, Clock

Industrial instrument

Etc.
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Pin Assignment
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Figure 1
Pin Description
Pin No Symbol Description
TSSOP48 LQFP52 LQFP48
48 20 18 SDA Serial data input
47 19 17 SCL Serial transfer clock
1 21 19 Vdd Power supply
2 22 20 Vled Power supply for LCD drive
3 23 21 Vss GND
Shanghai Belling Corp., Ltd 2/11 V1.0
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4-24 3-11 3-16 SEGO-34 Segment output
33-46 14-18 22-42
24-27
29-52
25-32 2,46-52 1-2 COMO-7 Common output
43-48
1,12, 13,28 NC Not connected
Table 1
Block Diagram
COMO~7 SEGD~34
VLCD @— LCD Voltage Generator i i ]
I - I Common Segment
: ;E' : Driver | Driver
| F~_ I
| +
| - 1
'z o]
|
| 1
[ -"\ 1
: E:,f’/ : LCD Countor DDEAM ¢
| 1 EBiasz
: ‘-I\_ : Selector
: :,..#"’f : Oscillator
| 1
| 1
|
D > : Command C 4
| = 1 = ‘omman
: f: : Register Data Decoder|
I 1
VSS Eg I Serial Interface
[ [
FOR. IF Filter
SDA SCL
Figure 2

Function Description

Function Circuit
The BL55080 has all function circuits that can directly drive LCD containing up
to 8 commons and up to 35 segments. The function circuits include:Power-on reset,

LCD bias

selector,

LCD voltage

Common/segment outputs, etc.

Display Function Decription

generator, Oscillator,

display RAM,

The display RAM is a static 35x 8-bit RAM which stores LCD data. A logic 1
in the RAM bit-map indicates the on state of the corresponding LCD segment;
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similarly, a logic O indicates the off state. There is a one-to-one correspondence
between the RAM addresses and the segment outputs, and between the individual
bits of a RAM word and the common outputs.

0 1 2 3 4 5 6 FAEEREEEEE 21h  22h
0] a [ COMO
11 b j com1
2] ¢ k COM2
BIT 3] d I COM3
41 e m CcOom4
5] f n COM5
61 g o} COM6
71 h p COom7

SEGO0 SEG1 SEG2 SEG3 SEG4  SEGSH  SEGE  SEGY SEG33  SEG34

Table 2

When display data is transmitted to the BL55080, the display bytes received are
stored in the display RAM. To illustrate the filling order, an example of a 7-segment
numeric display showing the drive mode is given; the RAM filling organization
depicted applies equally to other LCD types.

BPFf n|n+l
BPO NP2 a M5B LSB
[acbDPfeg d
/D_GBE"
BP1

Figure 3
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1°C-bus protocol
Two 12C-bus slave addresses (01111100) are reserved for the BL55080.

The 12C-bus protocol is shown in Fig.4. The sequence is initiated with a START
condition (S) from the 12C-bus master which is followed by BL55080 slave address.
After acknowledgement, one or more command bytes (m) follow which define the
status of the BL55080. The last command byte is tagged with a cleared most
significant bit, the continuation bit C. After the last command byte, a series of display
data bytes(n) may follow. These display bytes are stored in the display RAM at the
address specified by the data pointer and the subaddress counter. Both data pointer
and subaddress counter are automatically updated and the data is directed to the
BL55080. The acknowledgement after each byte is made by the BL55080. After the
last display byte, the 12C-bus master issues a STOP condition (P).
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Acknowledge

Command or data judgment bit
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STOP condition
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----- SLAVE ADDRESS ACK DATA ACK DATA ACK T
START STOP
condition condition
Figure 4

Command Decoder

The command decoder identifies command bytes that arrive on the 1°C-bus. All
available commands carry a continuation bit C in their most significant bit position. The
five commands available to the BL55080 are defined.

Command Function

1 Address set (ADSET) DDRAM address setting (00h~22h)

2 EVR set (EVRSET) EVR setting (0~31)

3 Display Control (DISCTL) Frame Frequency, Power save mode setting

4 IC operation set (ICSET) LCD drive mode, software reset, display on/off

5 All pixel Control (APCTL) All pixel control during display ON

Table 3
ADSET
Bitz |Bit6 |Bits |Bi4 |Bit3 |[Biz |Bitt |Bito

Value C 0 Addr[5:0]
default | C 0 0 [0 o 0 IE o
Shanghai Belling Corp., Ltd 5/11 V1.0
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The address range can be set as 00 to 22H for write mode.when the specified address is out of
range, the address will be set to 00.

The address can be set 23H and 24H for read mode. The addresses(23H/24H) are Command
register addresses.

EVRSET
Bit7 |Bit6 |Bits |Bi4 |Bit3a |Bitz |Bitt |Bito

Value C 1 0 EVR[4:0]

default | C 1 0 0 o 0 0 0

This is used to control a 32-step electrical volume register (EVR). This register is used to set VO

voltage level (the max level voltage of LCD driving voltage)
The relationships of electrical volume register setting and V0 voltage:

CiThe relafionship of electrical volume register (EVR) settng and VD voltage

EVR C?ﬂ‘:ﬂsz] VLCD= 5.500 |vLCD= 5.000 |[VLCD= 4.000 [VLCD= 3.500 [\LCC= 3.000|WLCO= 2.500) V]
0 VLCD VO=5500 | vO=5000 | vO=4000 | WO=23500 | VD=23.000 WO=2.500 | V]
1 0Be7™WLCD | WVI=5323 | Vi=4.828 | VO=38T1 WiO=3387 | VO=2.802 W]
2 0B3rLCD | VO=5156 | Vi=4.688 | VO=375D) | VO=23281 V0=2.313 [v]
3 0BDE™WLCD | VO=5000 | Vi=4545 | VI=23838 | VO=3.182 | VO=2727 [V]
4 0BE2WLCD | VI=4B853 | Vil=4412 | VO=3528 | VO=3088 | VD=2847 W]
L 0BEF™WLCD | VI=4T14 | Vi=4288 | VO=23428 ( VO=3.000 | VO=2571 [v]
G 0E33"WLCD | VD=4583 | Wi=4.187 | VI=3332 | V=287 | VD=2.500 [v]
T 0E10"WLCD | VI=4450 | Vil=40534 | VI=3242 | VO=2233 W]
B OTEE™WLCD | V=432 | ViI=3847 | VI=23.158 | VO=2783 [v]
b 0.7E"WLCD | VD=4231 Vi=3.840 | V0=3.077 | WD=2882 V]
10 0750WLCD | Vi=4.125 | WVO=3730 | VO=3.000 | VO=2.825 [v]
1 0F31™WLCD | VI=4.024 | VO=3.630 | VO=2827 | VO=2581 [v]
12 0.714"™WLCD | WO=3820 | Wi=3.571 Wi= 2857 | WD=2500 V]
13 06EFT™WLCD | VI=3.837 | VO=3488 | VO=2.781 [v]
14 06E1T™WLCD | WD=3.750 | Wil=3400 | VI=2.727 V]
15 0.666"LCD | VI=366T | WI=3333 | VO=2.867 V]
18 0652"LCD | VI=3.58T | W= 3.201 V= 2.609 [v]
17 0E3E"WLCD | WD=2.51N W= 3191 Wi=2.553 V]
13 0626"WLCD | WI=3438 | Wil=3.125 | Vi=2300 V]
19 0612"LCD | WI=3.367 | W= 3.001 [v]
20 0.600"LCD | WD=3.300 | WiO=3.000 V]
21 0SBB™WLCD | VI=3235 | Wi=2.041 [v]
2 05FE™WLCD | VI=3.173 | Wil=2.88% V]
23 0.566"LCD [ VD=23.113 Wi= 2,830 V]
24 0555™LCD | VO=3.056 | WVil=2778 [v]
25 0.545"™LCD [ WD=30DD | VO=2727 [
24 0836™WLCD | WI=2D46 | Wil= 2870 [V]
27 0.526™LCD | V0=28B5 | WiI=2.832 [v]
23 0.517TWLCD | VWD=2E45 | VO=2.588 [
24 050E™WLCD | Wi=2T787 | Wil=2.542 [\V]
a0 0.500"WLCD | VO=2750 | Wi=2.500 V]
H 0.401"WLCD | V0= 2705 [

[ Frehibit=s ssitng

"In case EVR is used, please satisfy VLCD-V0 =0.6 V conditicn.
If this condition cannot be satisfied, |C cutput will be unsiable.
"D not use WO < 2.5V area. If EVR is s&t to this area. IC operation will be unstable.
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Table 4
DISCTL
Bit7 |Bit6 |Bits |Bi4 |Bit3a |Bitz |Bitt |Bito
Value C 1 1 0 Fr[1:0] Sr[1:0]
default | C 1 1 0 0 0 1 o

Display control

[3:2]: frame frequency control (FR)
00 - 80Hz (default)

01 - 69.565Hz

10 - 64Hz

11 - 50Hz

[1:0]: power save mode control (SR)
00 — power save mode 1

01 — power save mode 2

10 — normal mode (default)

11 — hight power mode

ICSET

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Value C 1 1 1 0 Mode softrst dison
default C 1 1 1 0 1 0 0
Set IC

[2]: LCD drive mode
0 - line inversion mode
1 - frame inversion mode; (default)

[1]: software reset
0 — no operation (default)
1 — software reset

[0]: display on/off control
0 — display off (default)

1 —display on
APCTL

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Value C 1 1 1 1 0 Apon Apoff
Default C 1 1 1 1 0 0 0

All pixel control, this register is effective only at “DISPLAY ON” status.

[1]: all pixel ON control

Shanghai Belling Corp., Ltd 7111 V1.0
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0 — normal (default)
1 —all pixel on

[0]: all pixel OFF control

0 — normal (default)

1 —all pixel off

When Apon and Apoff=1, Apoff is selected. Apoff has higher priority than Apon.

Initialize sequence example

Mo. Input DY |06 D5 (D4 D3| D2 01 (D0 Descrptions
1 Power on VD D=0—&] (Tr=0_1[ms])
2 wait 100us Initialize IC
3 Stop Stop condition
4 Start Start condition
] Slave address 0|1 111 111 00 lsslie slave address
5] ICSET 111 11110 *]1 * Software Reset
7 DISCTL 1111 |{0o]Jojol1|0 Unnecessary when initial value setup
l {If you need to change the condition)
] EVRSET 11110 |ojojojofo Unnecessary when initial value setup
| {If you need to change the condition)
Q ADSET p|jojojojof{ojo)|o0 RAM address st
10 Display Data * * ¥ * * * * * Address 00h
Display Data A A A * Address 22h
11 Shop Stop condition
12 Start Start condition
13 Slave address o1 1 1 1 1 o0 lsslie slave address
14 ICSET 111 1110 *]0]1 Dizplay OM
Table 5

Absolute Maximum Rating

Parameter Symbol Rating Unit
Supply voltage Vdd -0.5~+6.0 \
LCD operating voltage Vlcd 0~ Vdd \
Input voltage Vi Vss-0.5~Vdd+0.5( V
Operating temperature Topr -40~ +85 C
Storage temperature Tstg -65~ +150 C
Shanghai Belling Corp., Ltd 8/11 V1.0
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Electric Characteristic(Ta=25 C)

Symbol | Parameter Test Condition Min Typ Max Unit
IC Operating

Vdd | voltage 2.5 - 55 \Y/
LCD  operating

Vicd | voltage 2.5 - 55 \Y/

IST | Standby current Display off, Oscillation off 0.5 RA

Vdd=3.3V,Vlcd=5V,Ta=25

C,power save  model,
Power FR=80Hz,1/4 bias,Frame
IDD | consumption inversion 2 5 pA

Vdd=3.3V,Vlcd=5V,Ta=25
‘C,power save  model,

LCD power | FR=80Hz,1/4 bias,Frame
ILCD | consumption inversion 6 10 uA
FCLK | Frame frequency | Vdd=3.3V, FR=80Hz setting 60 80 110 Hz
Vem | DC voltage | Ccom=32nF, COM0~COM7 -20 20 11\
Vs component Cs=4.7nF, SEG0~SEG34 -20 20 mV

NOTE: the voltage of DC voltage component test: VDD=3.3 V , VLCD=5V, EVR=8, Ta=25C

Typical Application

VLCD VDD
1 VDD COMO
VLCD :
COM7
sSD
SCL
Controller Segment
SEGO LCD
SEG1
7_? VSS SEG34
Figure 5
Application Note:
Shanghai Belling Corp., Ltd 9/11 V1.0
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Please set power up condition in order to ensure POR operation.

1) The VDD and VLCD need be powered up simultaneously. Or power up VDD first, then power

up VLCD. the rising time of Vdd must more than 1mS

2) The VDD and VLCD need be powered off simultaneously. Or power off VLCD first, then power

off VLCD.
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LQFP48
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