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Overview http://onsemi.com
The LC75843UGAGEVB is an evaluation board for
operation check of 1/1 to 1/4 duty general-purpose LCD EVAL BOARD USER’S MANUAL

driver IC (LC75843UGA). This evaluation board has
a power supply circuit, a controller circuit, an LCD driver IC
circuit, an LCD panel circuit, an LED circuit. Therefore, this

evaluation board can facilitate the operation check (state ® Capable of Waveform Monitor of All Common
setting and waveform monitor, etc.) of the LCD driver IC. Outputs, All Segment Outputs and All General-purpose
In addition, this evaluation board can automatically Port Outputs
demonstrate. ® This Evaluation Board can Separate the Signal between
Features Each Ciltcuit Bl(?ck. Th'erefore the External Input to an
® This Evaluation Board is Equipped with a Controller, LC_D . .IC is Possible )

and the Control of the LCD Driver IC is Possible by ® This Evaluation Board has the Demonstration Mode

which Automatically Performs LCD Display and LED
Control by Controller Control
® This Evaluation Board is Pb-free and RoHS Compliant

Serial Communication (CCB* Format)
® The 1/4 Duty LCD Panel is Implemented
® Capable of the LED Control by the General-purpose

Port of the LCD Driver IC (Capable of the LED *CCB® is ON Semiconductor’s original format. All addresses are
Brightness Adjustment by the PWM Control) managed by ON Semiconductor for this format.

LCD Panel Circuit

LCD Driver IC Circuit
(LC75843UGA)

Power Supply Circuit

Controller Circuit LED Circuit

Figure 1. Appearance of LCD Driver IC Evaluation Board (LC75843UGAGEVB)
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LC75843UGAGEVB

SPECIFICATIONS

Table 1. RECOMMENDED OPERATING CONDITIONS

Value/Ratings

Parameter Symbol Conditions Min Typ Max Unit

Specifications of LCD Driver IC Evaluation Board (LC75843UGAGEVB)
Main Power Supply 9Vin 7.0 9.0 12.0 \'%
Voltage
Pull-up Power Supply VOUP When the jump socket of the JPUP is removed 4.5 5.0 6.3 \%
Voltage for LED and an external power supply is inputted from

VOUP pin.
Main Power Supply IbpDov 9Vin = 9.0 V, When the switch of the P1 is set to - 125 - mA
Current H(1) and moving the “All ON test

(DEMO mode = “1”)” mode.

(This condition is a maximum current flow)

Board Size 200 mm x 150 mm, t = 1.6 mm

Board Material Glass Epoxy (FR4), 2-levels,
Copper Foil 35 um

Specifications of LCD Driver IC (LC75843UGA)

Power Supply Voltage Vbbb When the jump socket of the JP5V is removed 4.5 - 6.3 \
and an external power supply is inputted from
VDD5V pin.
Input High Level ViH1 When the jump sockets of the JPINH, JPCE, 0.4 Vpp - 6.3 \%
Voltage JPCL and JPDI are removed and an external

signal is inputted from CE, CL, DI and INH pins.

ViH2 When the jump sockets of the JPGND, JP38K 0.4 Vpp - 6.3 \%
and JP300K are removed and an external clock
is inputted from OSCI pin.

Input Low Level VL1 When the jump sockets of the JPINH, JPCE, 0 - 0.2 Vpp \%
Voltage JPCL and JPDI are removed and an external
signal is inputted from CE, CL, DI and INH pins.

VL2 When the jump sockets of the JPGND, JP38K 0 - 0.2 Vpp \'%
and JP300K are removed and an external clock
is inputted from OSCI pin.

CCB Serial Clock foL When the jump socket of the JPCL is removed - - 3.125 MHz
Operating Frequency and an external signal is inputted from CL pin.
External Clock fok When the jump sockets of the JPGND, JP38K 10 300 600 kHz
Operating Frequency and JP300K are removed and an external clock

is inputted from OSCI pin.
External Clock Duty Dck When the jump sockets of the JPGND, JP38K 30 50 70 %
Cycle and JP300K are removed and an external clock

is inputted from OSCI pin.

Functional operation above the stresses listed in the Recommended Operating Ranges is not implied. Extended exposure to stresses beyond
the Recommended Operating Ranges limits may affect device reliability.

NOTE: We have a case to change these specifications without a notice for improvement.
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BLOCK DIAGRAM
The following figure shows the block diagram of the
LC75843UGAGEVB.
9Vin —P
Power Supply Circuit
1.5V 3.3V 5.0V
A 4 v v
VDD \ 4
Controller Circuit LCD Driver IC sipP1| 4 o
(FPGA) (LC75843UGA) o »{  LED Circuit
(4ch)
S4/P4
300 kHz Clock —»0O 1
38 kHz Clock —>»0O O——>—»| OSCI 7;7-
INH 21
S5 to S24, S28 >
4 | CE LCD Panel
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DI ygss COM1 to COM4 >
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Figure 2. Block Diagram of LCD Driver IC Evaluation Board (LC75843UGAGEVB)

TEST PROCEDURE

When the All Circuits in the LC75843UGAGEVB Board Are Used
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Figure 3. The Test Constitution when the All Circuits in the LC75843UGAGEVB Board Are Used
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LC75843UGAGEVB

1. Connect the test setup as shown in Figure 3. 4. An automatic demonstration mode is selected by
2. Insert the jump sockets of the JPSV, JPGND, moving “DEMO mode” switch to the “9” position.
JPINH, JPCE, JPCL, JPDI, JPUP, JPP1, JPP2, 5. Set the following switches. About the setting
JPP3 and JPP4, and remove the jump sockets of contents details of the switch, refer to
the DTO, DT1, JP38K and JP300K. “Explanation of the Switches of Setting the
3. The power supply of the evaluation board is turned Control Data”.

on by moving “POWER?” switch to the “ON”
position. (The red LED monitor of the “POW” is

turned on)
Switches Functions Contents Which Are Set

PFO to PF3 PWM output waveform frame frequency select. The PWM output waveform frame frequency is
195 [Hz] by moving “PF0, PF1, PF2, PF3” switch to
the “L(0), L(0), L(0), L(0)” position.

FCOto FC3 [ Common/Segment output waveform frame frequency select. The common/segment output waveform frame
frequency is 97 [Hz] by moving “FCO, FC1, FC2, FC3”
switch to the “L(0), H(1), L(0), H(1)” position.

P1 General-purpose output port (S1/P1) function select. L(0) : Low level output mode

EXF External clock operating frequency mode select at OC = H(1). | L(0) : 300 kHz input operating mode

oC Fundamental clock operating mode select. L(0) : Internal oscillator clock operating mode
SC Display on/off select. L(0) : Normal display mode

BU Power saving mode select. L(0) : Normal mode

WO to W5 PWM output waveform duty select. When switch of the “DEMO mode” is set to “9”, duty of
the PWM output waveform is automatically set,
therefore switches of the “W0 to W5” are set to “L(0),
L(0), L(0), L(0), L(0), L(0)” position.

6. The CCB serial data are transferred from ® The customer can confirm that LEDs from P1 to P4
a controller circuit to LCD driver IC by pushing change brightly gradually.

the “Command Set” switch. (The green LED

monitor of the “BUSY” and “INH” are turned on)
7. The customer can confirm the movement of the

LCD display and LED brightness adjustment by

P1
the automatic demonstration. Then, the customer

) r2(R)Fg
can confirm the waveform of the common outputs Pa(@) =" Pace)

(COM1 to COM4), segment outputs (S5 to S24,
S28) and general-purpose port outputs (P1 to P4).

For example, when the DEMO mode is “9”
® The green LED monitor of the “SEND” flashes quickly.

® The customer can confirm that a “AUTO” characters
and a PWM duty value are displayed to LCD.

AT 154

to

|58
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LC75843UGAGEVB

When the External Power Supply Is Used
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Figure 4. The Test Constitution when the External Power Supply Is Used

1. Connect the test setup as shown in Figure 4.

2. Insert the jump sockets of the JPGND, JPINH,
JPCE, JPCL, JPDI, JPUP, JPP1, JPP2, JPP3 and
JPP4, and remove the jump sockets of the DTO,
DT1, JP38K, JP300K and JP5V.

3. The power supply of the evaluation board is turned
on by moving “POWER?” switch to the “ON”
position. (The red LED monitor of the “POW” is
turned on)

4. Supply the voltage of the external power supply to
“VDD5V?” pin. The following specification shows
the allowable operating ranges of LC75843UGA.

Parameter Symbol

Min Typ Max Unit

Power Supply Voltage for LC75843UGA

Vbp

4.5

6.3 \

5. An automatic demonstration mode is selected by
moving “DEMO mode” switch to the “9” position.

6. Set the following switches. About the setting
contents details of the switch, refer to

“Explanation of the Switches of Setting the
Control Data”.

http://onsemi.com
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LC75843UGAGEVB

Switches Functions Contents Which Are Set

PFO to PF3 PWM output waveform frame frequency select. The PWM output waveform frame frequency is
195 [Hz] by moving “PFO0, PF1, PF2, PF3” switch to
the “L(0), L(0), L(0), L(0)” position.

FCOto FC3 [ Common/Segment output waveform frame frequency select. The common/segment output waveform frame
frequency is 97 [Hz] by moving “FCO, FC1, FC2, FC3”
switch to the “L(0), H(1), L(0), H(1)” position.

P1 General-purpose output port (S1/P1) function select. L(0) : Low level output mode
EXF External clock operating frequency mode select at OC = H(1). | L(0) : 300kHz input operating mode
oC Fundamental clock operating mode select. L(0) : Internal oscillator clock operating mode
SC Display on/off select. L(0) : Normal display mode
BU Power saving mode select. L(0) : Normal mode
WO to W5 PWM output waveform duty select. When switch of the “DEMO mode” is set to “9”, duty of

the PWM output waveform is automatically set,
therefore switches of the “W0 to W5” are set to “L(0),
L(0), L(0), L(0), L(0), L(0)” position.

7. The CCB serial data are transferred from the automatic demonstration. Then, the customer
a controller circuit to LCD driver IC by pushing can confirm the waveform of the common outputs
the “Command Set” switch. (The green LED (COM1 to COM4), segment outputs (S5 to S24,
monitor of the “BUSY” and “INH” are turned on) S28) and general-purpose port outputs (P1 to P4).

8. The customer can confirm the movement of the (The green LED monitor of the “SEND” flashes
LCD display and LED brightness adjustment by quickly)

When the Customer’s Original Controller Board Is Used
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Figure 5. The Test Constitution when the Customer’s Original Controller Board Is Used
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1. Connect the test setup as shown in Figure 5.

2. Insert the jump sockets of the JPSV, JPGND,
JPUP, JPP1, JPP2, JPP3 and JPP4, and remove the
jump sockets of the DTO, DT1, JP38K, JP300K,
JPINH, JPCE, JPCL and JPDI.

3. The switch does not need to set because the switch

on the evaluation board are not used.

LC75843UGAGEVB

4. The power supply of the evaluation board is turned
on by moving “POWER?” switch to the “ON”
position. (The red LED monitor of the “POW?” is
turned on)

5. The CCB serial data are transferred from

a customer’s original controller board to LCD

driver IC. The following specification shows the
allowable operating ranges of LC75843UGA.

Parameter Symbol Min Typ Max Unit
Input High Level Voltage ViH1 0.4 Vpp - 6.3 \%
Input Low Level Voltage VL1 0 - 0.2 Vpp \%
CCB Serial Clock Operating Frequency foL - - 3.125 MHz

6. Confirm a result of LCD display and the LED
display controlled by the customer’s original
controller board. Then, the customer can confirm

When the LCD Display Is Driven by the External Clock Input

the waveform of the common outputs (COM1 to
COM4), segment outputs (S5 to S24, S28) and
general-purpose port outputs (P1 to P4).
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Figure 6. The Test Constitution when the LCD Display Is Driven by the External Clock Input

When the LCD Display Is Driven by the Clock Oscillator

1. Connect the test setup as shown in Figure 6.

2. Insert the jump sockets of the JP5V, JPINH, JPCE,

JPCL, JPDI, JPUP, JPP1, JPP2, JPP3 and JPP4,
and remove the jump sockets of the DTO, DT1,

JPGND, JP38K and JP300K.

3. The power supply of the evaluation board is turned

on by moving “POWER?” switch to the “ON”

position. (The red LED monitor of the “POW” is
turned on)

4. An automatic demonstration mode is selected by

moving “DEMO mode” switch to the “9” position.

5. Set the following switches. About the setting

contents details of the switch, refer to
“Explanation of the Switches of Setting the
Control Data™.

http://onsemi.com
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Switches Functions Contents Which Are Set

PFO to PF3 PWM output waveform frame frequency select. The PWM output waveform frame frequency is
195 [Hz] by moving “PFO0, PF1, PF2, PF3” switch to
the “L(0), L(0), L(0), L(0)” position.

FCOto FC3 [ Common/Segment output waveform frame frequency select. The common/segment output waveform frame
frequency is 97 [Hz] by moving “FCO, FC1, FC2, FC3”
switch to the “L(0), H(1), L(0), H(1)” position.

P1 General-purpose output port (S1/P1) function select. L(0) : Low level output mode

EXF External clock operating frequency mode select at OC = H(1). | L(0) : 300kHz input operating mode
oC Fundamental clock operating mode select. H(1) : External clock operating mode
SC Display on/off select. L(0) : Normal display mode

BU Power saving mode select. L(0) : Normal mode

WO to W5 PWM output waveform duty select. When switch of the “DEMO mode” is set to “9”, duty of
the PWM output waveform is automatically set,
therefore switches of the “W0 to W5” are set to “L(0),
L(0), L(0), L(0), L(0), L(0)” position.

6. Supply the external clock to “OSCI” pin.
The following specification shows the allowable
operating ranges of LC75843UGA.

Parameter Symbol Min Typ Max Unit
Input High Level Voltage ViH2 0.4 Vpp - 6.3 \'%
Input Low Level Voltage VL2 0 - 0.2 Vpp \'%
External Clock Operating Frequency fok 10 300 600 kHz
External Clock Duty Cycle Dck 30 50 70 %

7. The CCB serial data are transferred from

a controller circuit to LCD driver IC by pushing
the “Command Set” switch. (The green LED
monitor of the “BUSY” and “INH” are turned on)
8. The customer can confirm the movement of the
LCD display and LED brightness adjustment by
the automatic demonstration. Then, the customer
can confirm the waveform of the common outputs
(COM1 to COM4), segment outputs (S5 to S24,
S28) and general-purpose port outputs (P1 to P4).

4. The CCB serial data are transferred from

a controller circuit to LCD driver IC by pushing
the “Command Set” switch. (The green LED
monitor of the “BUSY” and “INH” are turned on)
5. The customer can confirm the movement of the
LCD display and LED brightness adjustment by
the automatic demonstration. Then, the customer
can confirm the waveform of the common outputs
(COM1 to COM4), segment outputs (S5 to S24,
S28) and general-purpose port outputs (P1 to P4).

When the LCD Display Is Driven by the 300 [kHz] External
Clock Input

1. The LCD display is turned off by pushing the

When the LCD Display Is Driven by the 38 [kHz] External
Clock Input

1. The LCD display is turned off by pushing the

switch of “Command Set” and “PWM Set” at the
same time more than two seconds. (The green
LED monitor of the “BUSY” and “INH” are
turned off)

2. Insert the jump socket of the JP300K, and remove
the jump sockets of the JPGND and JP38K.
The 301.205 [MHz] (50 MHz X 166 clock) clock
output by the controller is input into an LCD
driver IC by inserting a jump socket of the
JP300K.

3. Move “OC” switch to the “H(1)” position and
“EXF” switch to the “L(0)” position.

switch of “Command Set” and “PWM Set” at the
same time more than two seconds. (The green
LED monitor of the “BUSY” and “INH” are
turned off)

2. Insert the jump socket of the JP38K, and remove
the jump sockets of the JPGND and JP300K. The
37.994 [MHz] (50 MHz x 1316 clock) clock
output by the controller is input into an LCD
driver IC by inserting a jump socket of the JP38K.

3. Move “OC” switch to the “H(1)” position and
“EXF” switch to the “H(1)” position.

http://onsemi.com
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4. The CCB serial data are transferred from the automatic demonstration. Then, the customer
a controller circuit to LCD driver IC by pushing can confirm the waveform of the common outputs
the “Command Set” switch. (The green LED (COM1 to COM4), segment outputs (S5 to S24,
monitor of the “BUSY” and “INH” are turned on) S28) and general-purpose port outputs (P1 to P4).

5. The customer can confirm the movement of the
LCD display and LED brightness adjustment by

When the LCD Display Is Driven Using the LCD Driver IC in All Customer Original Environment
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Figure 7. The Test Constitution when the LCD Display Is Driven Using the LCD Driver IC
in All Customer Original Environment.

When the Customer’s Original LCD Panel of the 1/4 Duty Is LCD Driver IC Customer’s Original
Used (LC75843UGA) LCD Panel
« R . . (1/4 duty)
When a customer uses the “Customer’s original LCD com | com
panel”, because the segment allotments of the LCD panel are $27/COM2 (—————bf COM2
different the control by the “Customer’s original controller 22??8832 5 SSMi
board” is necessary. When 1/4 duty drive mode, o8 o so5
LC75843UGA can drive the LCD up to 100 segments. S24 | s24 axzs
1 ] = segments
S5 »| S5
P4/S4 | S4
P3/S3 ————————| S3
P2/S2 > S2
P1/S1 »{ s1
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1. Connect the test setup shown in Figure 7.

2. Remove the all jump sockets of the JP5V, JPGND,
JP38K, JP300K, DTO, DT1, JPINH, JPCE, JPCL,
JPDI, JPUP, JPP1, JPP2, JPP3 and JPP4. However,
when the controller circuit in the evaluation board
is used, remove the jump sockets of the DTO and

DT1. The switch does not need to set because the
switch on the evaluation board are not used.

3. Supply the voltage of the external power supply to
“VDD5V” pin.
The following specification shows the allowable
operating ranges of LC75843UGA.

Parameter Symbol

Min Typ Max Unit

Power Supply Voltage for LC75843UGA Vpp

4.5 - 6.3 \

4. Supply the external clock to “OSCI” pin, and the
CCB serial data are transferred from a customer’s
original controller board to LCD driver IC.

The following specification shows the allowable
operating ranges of LC75843UGA.

Parameter Symbol Min Typ Max Unit
Input High Level Voltage ViH1 0.4 Vpp - 6.3 \%
Input High Level Voltage ViH2 0.4 Vpp - 6.3 \%
Input Low Level Voltage VL1 0 - 0.2 Vpp \%
Input Low Level Voltage VL2 0 - 0.2 Vpp \%
CCB Serial Clock Operating Frequency foL - - 3.125 MHz
External Clock Operating Frequency fok 10 300 600 kHz
External Clock Duty Cycle Dck 30 50 70 %

5. Confirm a result of LCD display and the LED
display controlled by the customer’s original
controller board. Then, the customer can confirm
the waveform of the common outputs (COM1 to
COM4), segment outputs (S5 to S24, S28) and
general-purpose port and segment outputs (S1/P1
to S4/P4).

When the Customer’s Original LCD Panel of the 1/3 Duty Is
Used

When a customer uses the “Customer’s original LCD
panel”, because the segment allotments of the LCD panel are
different the control by the “Customer’s original controller
board” is necessary. When 1/3 duty drive mode,
LC75843UGA can drive the LCD up to 78 segments.

LCD Driver IC Customer’s Original
(LC75843UGA) LCD Panel
(1/3 duty)
coMm1 com1
$27/COM2 Ccom2
$26/COM3 COoM3
528 »| 526
COM4/S25 »| S25
S24 »{ 524 3x26
' ' = 78 segments
1 1
S5 > S5
P4/S4 »| S4
P3/S3 > S3
P2/S2 > S2
P1/S1 »| S1

1. Connect the test setup shown in Figure 7.
However, an LCD panel of the 1/3 duty is used.

2. Remove the all jump sockets (JPSV, JPGND,
JP38K, JP300K, DTO, DT1, JPINH, JPCE, JPCL,

JPDL, JPUP and JPP1 to JPP4). However, when
the controller circuit in the evaluation board is
used, insert the “DT0” jump socket and remove
the “DT1” jump socket. The switch does not need
to set because the switch on the evaluation board
are not used.

When the Customer’s Original LCD Panel of the 1/2 Duty Is
Used

When a customer uses the “Customer’s original LCD
panel”, because the segment allotments of the LCD panel are
different the control by the “Customer’s original controller
board” is necessary. When 1/2 duty drive mode,
LC75843UGA can drive the LCD up to 54 segments.

LCD Driver IC Customer’s Original
(LC75843UGA) LCD Panel
(1/2 duty)
com1 »| COM1
$27/COM2 »{ com2
828l ylS27
COM3/S26 »| 526
COM4/S25 »| S25
S24 »{ S24 2x27
' ' =54 segments
1 1
S5 »| S5
P4/S4 »{ S4
P3/S3 »| S3
P2/S2 »| S2
P1/S1 »{ S1

1. Connect the test setup shown in Figure 7.
However, an LCD panel of the 1/2 duty is used.

2. Remove the all jump sockets of the JP5V, JPGND,
JP38K, JP300K, DTO, DT1, JPINH, JPCE, JPCL,
JPDI, JPUP, JPP1, JPP2, JPP3 and JPP4. However,
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when the controller circuit in the evaluation board
is used, insert the jump socket of the DT1 and
remove the jump socket of the DTO. The switch
does not need to set because the switch on the
evaluation board are not used.

When the Customer’s Original LCD Panel of the Static
(1/1 Duty) Is Used

When a customer uses the “Customer’s original LCD
panel”, because the segment allotments of the LCD panel are
different the control by the “Customer’s original controller
board” is necessary. When static (1/1 duty) drive mode,
LC75843UGA can drive the LCD up to 28 segments.

LCD Driver IC Customer’s Original
(LC75843UGA) LCD Panel
(1/1 duty)
COM1 »| COM1
7L E—
COM2/S27 S27
COM3/S26 S26
COM4/S25 S25
S24 |————> 524 1x28
' ' = 28 segments
1 1
S5 »{ S5
P4/S4 »{ sS4
P3/S3 »{ 53
P2/S2 > S2
P1/S1 »| S1

1. Connect the test setup shown in Figure 7.
However, an LCD panel of the static (1/1 duty) is
used.

2. Remove the all jump sockets of the JP5V, JPGND,

JP38K, JP300K, DTO, DT1, JPINH, JPCE, JPCL,
JPDI, JPUP, JPP1, JPP2, JPP3 and JPP4. However,
when the controller circuit in the evaluation board
is used, insert the jump sockets of the DTO and
DT1. The switch does not need to set because the
switch on the evaluation board are not used.

http://onsemi.com
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LC75843UGAGEVB

SCHEMATIC

Power Supply Circuit

The power supply circuit of this evaluation board
generates three kinds of voltage by a linear regulator IC
(LM317) from the power supply voltage of 9 V inputted.
The +1.5 V power supply circuit is a power supply for FPGA
core, the +3.3 V power supply circuit is a power supply for
FPGA 1/O and peripheral IC circuits, and the +5.0 V power
supply circuit is a power supply for LCD driver IC. The
linear regulator IC (LM317) can adjust the output voltage
from 1.2 V to 37 V by an external resistor.

The calculating formula of the output voltage:
VOUT =1.25x(1+R2/R1) + IADJ x R2 [V]

IC1

swi (LM317EMP)

9Vin

For example,
+1.5 V Power Supply Circuit:
VOUT1 =1.25x (1 +51/240) + 50 unAx 51 =1.518 V

+3.3 V Power Supply Circuit:
VOUT2 =1.25x (1 + 390 /240) + 50 uA x 390 =3.301 V

+5.0 V Power Supply Circuit:
VOUT3 = 1.25 x (1 + (360+620) / 330) + 50 uA x
(360 + 620) =5.011 V

+1.5V

1.5V

—?—

(POWER)

v 3 s
})—O o VIN VouT

TABOUT
ADJ

1

R1 Power supply for FPGA core

(2400hm)

il
T

ci c2
(100uF)  (0.1uF)

¢

R2
(510hm)

IC2
(LM317EMP)

c3
(0.1uF)

YA

YA

ca
(10uF)

+3.3V

3 s 3av —?—
VIN VouT 0 O O o
4 I
A[IfBOUT R3 Power supply for FPGA I/O and
(2400hm) peripheral IC circuits
1
C5 Ccé
R4 (©.1uF) | (10uF)
(3900hm)
IC3
(LM317EMP) +5.0V
3 2 5.0V j
VIN VOouT
A[E\BOUT R5 Power supply for LCD driver IC
(3300hm)
! -
! /)
c7 c8 D1
R6 (0.1uF) | (10uF) (MMSD4148)
(3600hm)
R7
(6200hm)

Figure 8. Schematic of Power Supply Circuit
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LC75843UGAGEVB

Controller Circuit

The controller circuit of this evaluation board controls
LCD driver IC (LC75843UGA) by CCB format serial data
(3 V interface) using FPGA. The crystal oscillator circuit
(50 [MHz]), power-on reset circuit, configuration ROM
circuit, connector for configuration, switch for condition
setting, LED monitor circuit and LCD driver IC interface are
connected to FPGA.

The LCD driver IC (LC75843UGA) has various control
data for condition setting. Serial data are transferred when
push SW4 (Command Set) after having set toggle switches

from SW5 to SW23. In addition, PWM data from SW18 to
SW23 are set by pushing SW3 (PWM Set) depending on a
demonstration mode. Furthermore, the LCD display data for
various display and the general-purpose port data for LED
control are generated by a demonstration mode chosen by
SW2 (DEMO mode). The internal pull-up resistor function
of the input pins of FPGA are set to active.

The customer can confirm the operating conditions of the
internal circuit of an FPGA by an LED monitor (POW,
BUSY, SEND, INH, ERROR).

ic7 1C4 (1/3)
3.8V (KC7050B50.0000) (EP1C3T144C8N) +3.3V
4 R10 R11 —o-
— voo (1kohm) ~ (10kohm)
INHX R19 ?
co2 (1000hm) RO R12
3 16 CN1
(0.1uF) 20 (1kohm) (10kohm)
| | R out AN 51 CLko ey S =2 < 1
GND 53| O DCLK © 71 DeLk
— clke
c21 92 o +{ ano
nooeen 4@ conr_pone - conFDONE
14 5 3.3V
NCONFIG |7 =1 nconFia
nCE NnCE
Ic6 3 7
g +3.8v (TLC7733ID) DATAG = "] o
o
s nCSO = s ncs
o VDD ASDO ASDIO
Ri8 7 70
(10kohm) T—1 SENSE | GND
R13
=1 CONTROL o
| RESINX -
(B 19—t cT RESET 1
[sw] (0.1uF) RESETX o0 s .
4 — 10 (EPCS1SI8) -
GND 3 ——
uf o ! :
o — csx veet |
DATAO  VCC2
51 10 6 8
— 0 —{ ok vees
—— G20 7 0 ASDI D
(10uF) ol ° \ .
; ! 18
A GND (0-1uF)
26
27 :O
= '°
31 1'° +3.3V
—]°
o
% R4 R15 R16
100 |— (10kohm) = (10kohm) = (10kohm)
DI
22
MSELO ™S 58
23 TCK
87
MSELT  nsTATUS
v/ 2 R17
i (10kohm)

NOTE: The part with a square bracket is not implemented on a board. ([SW])

Figure 9. Schematic of Controller Circuit (1/2)

http://onsemi.com

13



LC75843UGAGEVB

1C4 (3/3)
(EP1C3T144C8N) (EP1C3T144C8N)
sw2
(DEMO mode) +1.5V Re
23 8 S (100hm) 15
1 10 10— ¢ VCGAPLL1
34 3
—]° 8 3 10— © 1%
2 10 84 A
¢—c 36 10 f——> INHOUT %
4 10 85 18
10 f———> cEOUT GNDAPLL1
o1
10 f——————> cLout 7r
94 19
¢>—® O SWs(PFO) 37 10 f———> DioUT GNDGPLL1
10 %
JPDTO (DTO) 38 10— CLK300K 7‘/7-_
10—
SW6 (PF1) 9% 4
¢e—0O00 39 10 f——> CLKa8K o VCCINT
) 10 1 64
JPDT1 (DT1) 40 O VCCINT
i 10 GND
42 63
— 0 GND
] e 17
— o
y Ob O SW7PF2) w9 o—o VCCINT
10 ] 135
s o 1%::1) VCCINT
¢—000 sW] 50 9 UF) == 118
10 10 o5 GND
136
1:—0})0 SW8 (PF3) 51 10 o3 GND
10 10 oz
¢—00O0 1w 52 10 s
10 10 B3
Ps ob O SWe(Fco) 53 10 o7
0 10 b— +3.3V
708
¢ O})O SW10 (FC1) " 10 s P 8
10 10 110—0 QO M o VCCIO1
¢ ob O SWit(Fc) s5 OfF7——00O M o 1(;1':2) l
10 10 112—0 O mH 9 GND
P. ob e SW18 (W0) 56 10 EEE]
10 10 K
p O})O SW12 (FC3) 5 10 75
10 10 20 29
| — o vCeIot
Pt ob O Swiew s 10 [ o T
10 10 2z (0.1uF) %
SW13 (P1) 10—
|—Ob e of +3.3V GND
_e_
p Ob O Sw2ow) . Lo
=110 123 (POW) R20 (1kohm) 44
| 0 e WA— a—a— veeios
SW14 (EXF) — 10 c U A 66
e—O OO0 67 LED2 VCCIOa
10 124 (BUSY) % R21 (1kohm) c14
0 /i AN (0.1uF)
¢ Ob O Swarwa) 68 LD c &/ a 43
10 ' GND
(SEND) ! R22 (1kohm)
125 65
|>—Cb O SWi5(00) 69 10 S @% ANN—— |— GND
10 LED6
t—0O b SW22 (W4) (INH) a R47 (1kohm)
) & I 10 12 /';‘\Z ANN—— o & VCCIO3
' c WA T
Ps b O SWIB(S0) 7 LED7 ct15
F—0O 0 127  (ERROR) ; R48 (1kohm) (0.1uF) 8
10 @ ANN—0 GND
—OD (O Swsws) 7 c s
° 128 (LED] [R]
¢—( })) O SWI7EY =l 10 O O 01 -
swa o VCCIo3
(PWM Set) o L2 ci6 L
i 74 130 (0.1uF) 101
-Ovo- 10 10 EEL GND
Py O'O—I— 10 132
d 10 f—
133
10 ==
swa o |24 115
(Command Set) 139 ‘I \'g VCCIO2
R 75 '© 2o c17 P71 vocion
o-O'O-o =110 10 19z ©-1uF) 116
—— 10 =5 GND
lo'o—i— 771'° 142 138
—1o 101573 GND
i ohr—O o
T 0 10 f————{] [PAD]

NOTE: The part with a square bracket is not implemented on a board. ([SW], [LED], [R], [TH], [PAD])
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LC75843UGAGEVB

LCD Driver IC Circuit

The LCD driver circuit of this evaluation board uses
LC75843UGA. The power supply and the control signal
supplied from the controller circuit can separate it by
removing a jump socket. Thereby, the customer can supply
a power supply and a control signal from the external.

The power supply of the LCD driver IC is supplied +5 V
voltage by the power supply circuit of this evaluation board.
When customer evaluate the voltage other than +5V,
remove the jump socket of the JPSV, and supply power
supply to “VDDS5V” pin. Insert only one jump socket in
a socket pin of the JPGND, JP38K or JP300K for OSCI

SP5V (Red) VDD5V

.

5.0V =

signal by setting of control data of the LCD driver IC. When
OC is set to L(0), insert the jump socket of the JPGND.
When OC is set to H(1) and EXF is set to L(0), insert the
jump socket of the JP300K. When OC s set to H(1) and EXF
is set to H(1), insert the jump socket of the JP38K.

The resistors from R23 to R29 are the dumping resistance
for waveform shaping. In addition, when waveform shaping
is more necessary, connect a condenser (for example, from
100 to 1000 pF) to [C]. The resistors from R30 to R34 are
pull-down resistor to protect a circuit when a jump socket
was removed.

Lsl
(LC75843UGA)

30

VDD

£

JP5V

GND1 GND2

it

R23
(3900hm)

GND3

0oscl

R24
(3900hm)

MA—o

R25
(3900hm)

\MA—6

[C]

O O

JP300K

CLK300K —=>

O O
JP3BK

CLK38K —>

SPOSCI (Blue)

JPGND D2
(MMSD4148)

=
<N

—

SPINH (White) INH
R26

(30kohm)

INHOUT
JPINH

SPCE (White)
R27
(3900hm)
AN

e ]

CEOUT —=>

R30
;‘ (100kohm)

S1/P1

cas == s2/P2

(0.1uF) 31 3
Vss S3/P3 —QH S3/P3
4
S4/P4 49% S4/P4
5
S5

S6

87

e

OsCl S8
S9
s10
st
s12
s13
S14
S15
S16 |
S17
s18

s19
[THl 53
$20

R31 S21

(100kohm) 522

s23

F—w—

S24

25
" §25/COM4

B

JPCE

SPCL (White) o
28
(3900hm)

CE $§25/COM4

26

- §26/COM3
27

- §27/COM2

28
—oﬁo - COM1

29
- §28

R3 $26/COM3

(100kohm) S27/COM2

o

Ccom1

2
TH g s28

B

cLOUT =>
JPCL

SPDI (White)
R29
(3900hm)
AN

ef o

CL

R33
(100kohm)

+—w—s

M 5

DIOUT —>

B

JPDI

NOTE: The part with a square bracket

DI

R34
(100kohm)

F—w—

is not implemented on a board. ([C], [TH])

Figure 11. Schematic of LCD Driver IC Circuit
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LC75843UGAGEVB

LCD Panel Circuit

The LCD panel circuit of this evaluation board uses
a socket pin, and LCD panel made in varitronix is inserted
there. The specifications of the LCD panel are four common
pins, 32 segment pins, twisted nematic (TN) type, reflection
type, alphanumeric character display and 70.00 mm X
25.00 mm % 2.80 mm.

Four common output signals and 21 segment output
signals of the LCD driver IC are connected to an LCD panel.

Because S28 output is connected to twelve segments of the
LCD panel, the customer can confirm the waveform of big
load. About the segment allotment of the LCD panel, refer
to “LCD Panel Segment Allotment”.

When customer evaluate the display system using the
customer’s original LCD panel, remove an inserted LCD
panel, and connect a customer’s original LCD panel.

CN2 (VIM-828-DP5.7-6-HV-RH-W) CN5
1 36
S25/COM4 —> O coma comi O &~ sz7/com2
2 35
—1 s1 S32 O
3 34
—O s2 S31 O+—9
4 33
—C S3 S30 O1—
5 32
—O S4 S29 O1+—9
6 31
—+O S5 S28 O+—o
7 30
o—C S6 s27 O1+—9
8 29
s5 => O s7 S26 < si5
9 28
$6 —=> s8 s25 O < st6
CN3 CN4
10 27
57T = s9 s24 O &< s17
1 26 -
s8 = s10 523 O <~ s18
4 12 25 _
s9 = S11 S22 O <~ s19
N 13 24
S10 —=> O st2 s21 O <~ s20
2 14 23 _
St = O s13 520 O < s2t
15 22
s12 => s14 19 O < s22
16 21
$13 => O S15 S18 O < s23
17 20
s14 => s16 s17 O & s
18 19 _
$26/COM3 —> comz CoMo <~ comt
N
S28 —>

Figure 12. Schematic of LCD Panel Circuit
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LED Circuit

The LED circuit of this evaluation board uses a single
color LED and three color (RGB) LED. The LED is
controlled by the general-purpose port output of LCD driver
IC (LC75843UGA). The general-purpose port output has up
to four, and brightness adjustment (64 steps) is possible by
PWM output function of up to 3-channel.

The pull-up power supply of the LED is supplied +5 V
voltage by the power supply circuit of this evaluation board.
When customer evaluate the voltage other than +5V,
remove the jump socket of the JPUP, and supply pull-up
power supply to “VOUP” pin.

When customer uses general-purpose port outputs (S1/P1
to S4/P4) of LCD driver IC (LC75843UGA) as a segment

output, remove the jump sockets from JPP1 to JPP4. The
resistors from R35 to R38 are pull-down resistor to protect
a circuit when a jump socket was removed.

The calculating formula of the LED current:
IF = (VOUP - VF - Vsat) /R [A]

For example,

LEDS5 (P1): IF1=(5-1.9-0.1)/200 = 15.0 mA
LED4 (P2(R)): IF2=(5-2.0-0.1)/200 = 14.5 mA
LED4 (P3(G)): IF3=(5-35-0.1)/91=154mA
LED4 (P4(B)): IF4=(5-3.6-0.1)/82=158mA

SPUP (Red) VOUP
JPUP .
c23 A
GND4 (100uF) Leps © |
(P1) GD = [LED] x3
(Orange) c- e I o e
R43
SPP1 (Green) R39 (2000hm)
TR1
(1kohm) @esceriz)
SIP1 = o A LD
JPP1 R35 Iﬁ\‘_ e e - -
(100kohm) R44 ' f
SPP2 (Green) (2000hm) 11 (Red) Z |2
Rao TRe A, . )
(tkohm) (25C2712) '/ | % )
sePz 2> ? AW . P2(R) \
||
JPP2 R36 31 ) ! |
(100kohm) R45 \ ,
SPP3 (Green) (91ohm) 4 1 (Green) z \
Rt RS AN . ) X
(tkohm) (28C2712) |/ \ N\ X
S3/P3 —> o A ! o) '
JPP3 R37 % \ ! ,
(100kohm) R46 ,
SPP4 (Green) (820hm) 3 (Blue) % :
R42 TR4 A\/V\, @ ,
ﬁ (tkohm) (@sC2712) |/ \ > X
S4/Ps —> o A ! P
7 [ | ‘
JPP4 R38 I\\_" ' |
(100kohm) L X
a

NOTE: The part with a square bracket is not implemented on a board. ([LED])

Figure 13. Schematic of LED Circuit
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Table 2. PIN FUNCTIONS OF LC75843UGA EVALUATION BOARD (LC75843UGAGEVB)

LC75843UGAGEVB

PIN FUNCTIONS

Pin Name

Functions

1/0

Control Jump Socket

VDD5V

Power supply pin for LCD driver IC (LC75843UGA).

When supply the power supply voltage from the external, remove the jump socket
of the JP5V. When the power supply circuit in the evaluation board is used, the
+5.0 [V] voltage is outputted.

I/O

JP5V

VOUP

Pull-up power supply pin for LED.

When supply the pull-up power supply voltage from the external, remove the jump
socket of the JPUP. When the power supply circuit in the evaluation board is used,
the +5.0 [V] voltage is outputted.

I/O

JPUP

Ground pin.
Must be connected to ground of all external equipments.

OSClI

External clock input pin.

When OC is set to L(0), insert the jump socket of the JPGND.

When OC is set to H(1) and EXF is set to L(0), insert the jump socket of the JP300K.
When OC is set to H(1) and EXF is set to H(1), insert the jump socket of the JP38K.

I/O

JPGND,
JP38K,
JP300K

T

Display forced off control input pin.
When input the INH signal from the external, remove the jump socket of the JPINH.

I/O

JPINH

CE

Chip enable signal input pin of the CCB format.
When input the CE signal from the external, remove the jump socket of the JPCE.

I/O

JPCE

CL

Synchronization clock signal input pin of the CCB format.
When input the CL signal from the external, remove the jump socket of the JPCL.

I/O

JPCL

DI

Serial data signal input pin of the CCB format.
When input the DI signal from the external, remove the jump socket of the JPDI.

I/O

JPDI

S1/P1 to S4/P4

Segment outputs or general-purpose port outputs pin.

The pins from S1/P1 to S4/P4 can be used as a general-purpose port output by
setting of CCB serial data. When the general-purpose port output is used for a
segment function in the evaluation environment of the customer’s original, remove
the jump sockets from JPP1 to JPP4.

S5 to S24, S28

Segment output pins.

COM!1

Common output pin.

(@]

COM2/S27,
COM3/S26,
COM4/S25

Common output or segment output pins.

The pins from COM2/S27 to COM4/S25 can be used as a segment output by setting
of CCB serial data.

http://onsemi.com
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“DEMO Mode” Rotary Switch

LC75843UGAGEVB

SETTING METHOD OF THE SWITCH

controller control. The customer can select various
demonstration contents by the “DEMO mode” rotary
switch. The following tables shows the setting contents of
the “DEMO mode” rotary switch.

When the jump sockets of the DT0O and DT1 were set for
the setting that was not 1/4 duty drive, the “DEMO mode”
can use only a mode of “07”, “1”, “4” and “5”. In addition,

This evaluation board has the demonstration mode which when “DEMO mode” was set to “2”, “3”, “6”, “7”, “8” and
automatically performs LCD display and LED control by “9”, the controller is ignored without operating.

Table 3. SETTING CONTENTS OF THE “DEMO MODE” ROTARY SWITCH

“DEMO Mode” Demonstration
Rotary Switch Item LCD Display Contents LED Control Contents
0 All OFF Test All segments are off. All LED turn off the light.
1 All ON Test All segments are on. All LED turn on the light.
° EEE-EEEE.& (100% brightness) ’
2 LCD Display Test (1) | The LCD displays a “01234”. [] rj:aj"l All LED turn off the light.
oo
3 LCD Display Test (2) | The LCD displays a “AbcdE”. mmmﬁh || All LED turn off the light.
HEet e
4 Segment Test The segment of the LCD i LED does on in turn.
displays on in turn.
5 Common Test LCD segment corresponding When COM1 is on, LED turn on
to same COM are all on. EBM the light.
YYVYyYvYvYvYy
6 LED (PWM) Test (1) Thg L(;Iavi/ilsgla;ys al“PWM_1 ” FNM I @]ny PV:/I\:I] du}y are\-/\?gltect/?/(é by
and a uty value. | e switches from o W5.
o —| (LED1 to LED3 can set same duty)
B
7 LED (PWM) Test (2) Thg Lclélavi/ilsprl]ays a|“PW'\g_2” Fj Ef JM E.j /zny PWl\r/I1 du}y arev\iglecb?ld by
and a channel number. i} the switches from to W5.
(LED1 to LED3 can set each duty)
g
8 Demonstration (1) LCD number display count il THF?T LED does on in turn every second.
ups every second. i A
to
9 Demonstration (2)

The LCD displays a “AUTO” ™ PWM duty changes every 100 ms
and a PWM duty value. HU | []

to

JHHE
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LC75843UGAGEVB

Toggle Switch and Push Switch Allotment

——— PWM freq —— ,—— LCD fres

The LCD driver IC (LC75843UGA) has various control
data for condition setting. Serial data are transferred when
push SW4 (Command Set) after having set toggle switches
from SW5 (PF0) to SW23 (W5). In addition, PWM data
from SW18 (W0) to SW23 (W5) are set by pushing SW3
(PWM Set) depending on a demonstration mode.

Table 4. SETTING CONTENTS OF THE TOGGLE SWITCH

Control Data of the LCD

Parts Symbol Silk Characters Functions Driver IC (LC75843UGA)
SW5 PFO The switches for setting of the PWM output waveform frame PFO
frequency
SWé PFA1 PF1
Sw7 PF2 PF2
SwW8 PF3 PF3
SW9 FCO The switches for setting of the common/segment output FCO
waveform frame frequency
SW10 FC1 FC1
SWi11 FC2 FC2
SW12 FC3 FC3
SW13 P1 The switch for setting of the general-purpose output port D1, PS10, PS11
(S1/P1) function
SW14 EXF The switch for setting of the external clock operating EXF
frequency
SW15 oC The switch for setting of the internal oscillator operating ocC
mode/external clock operating mode
SW16 SC The switch for setting of the on/off state of the segments SC
SW17 BU The switch for setting of the normal mode/power-saving mode BU
SW18 to SW23 WO to W5 The switches for setting of the PWM data of the PWM output WO to W5
JPDTO, JPDT1 DTO, DTH The sockets for setting of the LCD drive scheme DTO, DT1

(1/1 to 1/4 duty drive)

http://onsemi.com
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EXPLANATION OF THE SWITCHES OF SETTING THE CONTROL DATA

The Switches for Setting of the PWM Output Waveform Frame Frequency (PFO to PF3)

Table 5. EXPLANATION OF THE PFO TO PF3 TOGGLE SWITCH

i Internal Oscillator
Switches Operating Mode 300 [kHz] External Clock 38 [kHz] External Clock
(fosc = 300 [kHZz] typ.) Operating Mode Operating Mode

PFO PF1 PF2 PF3 (OC = “L(0)”) (OC = “H(1)”, EXF = “L(0)”) | (OC = “H(1)”, EXF = “H(1)")

L(0) L(0) L(0) L(0) 195 [HZz] 195 [HZz]

H(1) L(0) L(0) L(0) 213 [Hz] 213 [Hz]

L(0) H(1) L(0) L(0) 234 [Hz] 234 [Hz]

H(1) H(1) L(0) L(0) 260 [Hz] 260 [Hz]

L(0) L(0) H(1) L(0) 293 [Hz] 293 [Hz]

H(1) L(0) H(1) L(0) 335 [Hz] 335 [Hz]

L(0) H(1) H(1) L(0) 390 [Hz] 390 [Hz] When OC = “1” and EXF = “1”
were set to the LCD driver IC,

H(1) H(1) H(1) L(0) 469 [Hz] 469 [HZ] because the LCD driver IC

cannot use PWM output

LO) LO) LO) H() 586 [Hz] 586 [Hz] function, this setting is

H(1) L(0) L(0) H(1) 781 [Hz] 781 [Hz] ignored.

L(0) H(1) L(0) H(1) 1171 [HZ] 1171 [HZ]

H(1) H(1) L(0) H(1)

L(0) L(0) H(1) H(1)

H(1) L(0) H(1) H(1) 335 [HZ] 335 [Hz]

L(0) H(1) H(1) H(1)

H(1) H(1) H(1) H(1)

The Switches for Setting of the Common/Segment Output Waveform Frame Frequency (FCO to FC3)

Table 6. EXPLANATION OF THE FCO TO FC3 TOGGLE SWITCH

. Internal Oscillator
Switches Operating Mode 300 [kHz] External Clock 38 [kHz] External Clock
(fosc = 300 [kHZ] typ.) Operating Mode Operating Mode
FCO FC1 FC2 FC3 (OC = “L(0)”) (OC = “H(1)*, EXF = “L(0)”) | (OC = “H(1)”, EXF = “H(1)")
L(0) L(0) L(0) L(0) 49 [Hz] 49 [Hz] 49 [Hz]
L(0) L(0) L(0) H(1) 56 [Hz] 56 [Hz] 56 [Hz]
L(0) L(0) H(1) L(0) 65 [Hz] 65 [Hz] 66 [Hz]
L(0) L(0) H(1) H(1) 78 [Hz] 78 [Hz] 79 [Hz]
L(0) H(1) L(0) L(0) 87 [Hz] 87 [Hz] 88 [Hz]
L(0) H(1) L(0) H(1) 97 [Hz] 97 [Hz] 99 [Hz]
L(0) H(1) H(1) L(0) 111 [Hz] 111 [Hz] 113 [Hz]
L(0) H(1) H(1) H(1) 130 [HZ] 130 [Hz] 132 [Hz]
H(1) L(0) L(0) L(0) 142 [Hz] 142 [Hz] 144 [Hz]
H(1) L(0) L(0) H(1) 156 [Hz] 156 [Hz] 158 [Hz]
H(1) L(0) H(1) L(0) 173 [Hz] 173 [Hz] 176 [Hz]
H(1) L(0) H(1) H(1) 195 [Hz] 195 [Hz] 198 [Hz]
H(1) H(1) L(0) L(0) 223 [Hz] 223 [HZ] 226 [Hz]
H(1) H(1) L(0) H(1) 260 [Hz] 260 [Hz] 264 [Hz]
H(1) H(1) H(1) L(0) 312 [Hz] 312 [Hz] 316 [Hz]
H(1) H(1) H(1) H(1) 390 [Hz] 390 [Hz] 396 [Hz]
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The Switch for Setting of the General-purpose Output Port (S1/P1) Function (P1)

Table 7. EXPLANATION OF THE P1 TOGGLE SWITCH

Control Data of the LCD Driver IC
Switch (LC75843UGA)
P1 D1 PS10 PS10 Operating Contents
L(0) 0 0 0 The LED(P1) is Turned Off
H(1) 1 0 0 The LED(P1) is Turned On

The Switch for Setting of the Internal Oscillator Operating Mode/External Clock Operating Mode (OC and EXF)

Table 8. EXPLANATION OF THE OC AND EXF TOGGLE SWITCH

Switches
oC EXF Clock Operating Mode Control Jump Socket
L(0) L(0) Internal Oscillator Operating Mode Insert the Jump Socket of the JPGND
L) H(1)
H(1) L(0) 300 [kHz] External Clock Operating Mode Insert the Jump Socket of the JP300K
H(1) H(1) 38 [kHz] External Clock Operating Mode insert the Jump Socket of the JP38K

The Switch for Setting of the On/Off State of the Segments (SC)

Table 9. EXPLANATION OF THE SC TOGGLE SWITCH

Switch
SC Operating Contents
L(0) Normal Display
H(1) All Segments are OFF Waveform Drive

The Switch for Setting of the Normal Mode/Power-saving Mode (BU)

Table 10. EXPLANATION OF THE BU TOGGLE SWITCH

Switch
BU Operating Contents
L(0) Normal Mode

Power Saving Mode
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The Switches for Setting of the PWM Data of the PWM Output (W0 to W5)

Table 11. EXPLANATION OF THE W0 TO W5 TOGGLE SWITCH

Switches

wo w1 w2 w3 w4 w5 PWM Duty of the General-purpose Port Output
L(0) L(0) L(0) L(0) L(0) L(0) 1/64 (1.56%)
H(1) L(0) L(0) L(0) L(0) L(0) 2/64 (3.12%)
L(0) H(1) L(0) L(0) L(0) L(0) 3/64 (4.69%)
H(1) H(1) L(0) L(0) L(0) L(0) 4/64 (6.25%)
L(0) L(0) H(1) L(0) L(0) L(0) 5/64 (7.81%)
H(1) L(0) H(1) L(0) L(0) L(0) 6/64 (9.38%)
L(0) H(1) H(1) L(0) L(0) L(0) 7/64 (10.94%)
H(1) H(1) H(1) L(0) L(0) L(0) 8/64 (12.50%)
L(0) L(0) L(0) H(1) L(0) L(0) 9/64 (14.06%)
H(1) L(0) L(0) H(1) L(0) L(0) 10/64 (15.62%)
L(0) H(1) L(0) H(1) L(0) L(0) 11/64 (17.19%)
H(1) H(1) L(0) H(1) L(0) L(0) 12/64 (18.75%)
L(0) L(0) H(1) H(1) L(0) L(0) 13/64 (20.31%)
H(1) L(0) H(1) H(1) L(0) L(0) 14/64 (21.87%)
L(0) H(1) H(1) H(1) L(0) L(0) 15/64 (23.44%)
H(1) H(1) H(1) H(1) L(0) L(0) 16/64 (25.00%)
L(0) L(0) L(0) L(0) H(1) L(0) 17/64 (26.56%)
H(1) L(0) L(0) L(0) H(1) L(0) 18/64 (28.12%)
L(0) H(1) L(0) L(0) H(1) L(0) 19/64 (29.69%)
H(1) H(1) L(0) L(0) H(1) L(0) 20/64 (31.25%)
L(0) L(0) H(1) L(0) H(1) L(0) 21/64 (32.81%)
H(1) L(0) H(1) L(0) H(1) L(0) 22/64 (34.37%)
L(0) H(1) H(1) L(0) H(1) L(0) 23/64 (35.94%)
H(1) H(1) H(1) L(0) H(1) L(0) 24/64 (37.50%)
L(0) L(0) L(0) H(1) H(1) L(0) 25/64 (39.06%)
H(1) L(0) L(0) H(1) H(1) L(0) 26/64 (40.62%)
L(0) H(1) L(0) H(1) H(1) L(0) 27/64 (42.19%)
H(1) H(1) L(0) H(1) H(1) L(0) 28/64 (43.75%)
L(0) L(0) H(1) H(1) H(1) L(0) 29/64 (45.31%)
H(1) L(0) H(1) H(1) H(1) L(0) 30/64 (46.87%)
L(0) H(1) H(1) H(1) H(1) L(0) 31/64 (48.44%)
H(1) H(1) H(1) H(1) H(1) L(0) 32/64 (50.00%)
L(0) L(0) L(0) L(0) L(0) H(1) 33/64 (51.56%)
H(1) L(0) L(0) L(0) L(0) H(1) 34/64 (53.12%)
L(0) H(1) L(0) L(0) L(0) H(1) 35/64 (54.69%)
H(1) H(1) L(0) L(0) L(0) H(1) 36/64 (56.25%)
L(0) L(0) H(1) L(0) L(0) H(1) 37/64 (57.81%)
H(1) L(0) H(1) L(0) L(0) H(1) 38/64 (59.37%)
L(0) H(1) H(1) L(0) L(0) H(1) 39/64 (60.94%)
H(1) H(1) H(1) L(0) L(0) H(1) 40/64 (62.50%)
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Table 11. EXPLANATION OF THE W0 TO W5 TOGGLE SWITCH (continued)

Switches
wo w1 w2 w3 w4 W5 PWM Duty of the General-purpose Port Output
L(0) L(0) L(0) H(1) L(0) H(1) 41/64 (64.06%)
H(1) L(0) L(0) H(1) L(0) H(1) 42/64 (65.62%)
L(0) H(1) L(0) H(1) L(0) H(1) 43/64 (67.19%)
H(1) H(1) L(0) H(1) L(0) H(1) 44/64 (68.75%)
L(0) L(0) H(1) H(1) L(0) H(1) 45/64 (70.31%)
H(1) L(0) H(1) H(1) L(0) H(1) 46/64 (71.87%)
L(0) H(1) H(1) H(1) L(0) H(1) 47/64 (73.44%)
H(1) H(1) H(1) H(1) L(0) H(1) 48/64 (75.00%)
L(0) L(0) L(0) L(0) H(1) H(1) 49/64 (76.56%)
H(1) L(0) L(0) L(0) H(1) H(1) 50/64 (78.12%)
L(0) H(1) L(0) L(0) H(1) H(1) 51/64 (79.69%)
H(1) H(1) L(0) L(0) H(1) H(1) 52/64 (81.25%)
L(0) L(0) H(1) L(0) H(1) H(1) 53/64 (82.81%)
H(1) L(0) H(1) L(0) H(1) H(1) 54/64 (84.37%)
L(0) H(1) H(1) L(0) H(1) H(1) 55/64 (85.94%)
H(1) H(1) H(1) L(0) H(1) H(1) 56/64 (87.50%)
L(0) L(0) L(0) H(1) H(1) H(1) 57/64 (89.06%)
H(1) L(0) L(0) H(1) H(1) H(1) 58/64 (90.62%)
L(0) H(1) L(0) H(1) H(1) H(1) 59/64 (92.19%)
H(1) H(1) L(0) H(1) H(1) H(1) 60/64 (93.75%)
L(0) L(0) H(1) H(1) H(1) H(1) 61/64 (95.31%)
H(1) L(0) H(1) H(1) H(1) H(1) 62/64 (96.87%)
L(0) H(1) H(1) H(1) H(1) H(1) 63/64 (98.44%)
H(1) H(1) H(1) H(1) H(1) H(1) 64/64 (100.00%)
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EXPLANATION OF THE JUMP SOCKETS OF SETTING THE CONTROL DATA

The Sockets for Setting of the LCD Drive Scheme
(1/1 to 1/4 Duty Drive) (DTO and DT1)

~ DUty =
DTO DT1

[—1 =

When a customer uses the “Customer’s original LCD
panel”, because the segment allotments of the LCD panel are
different the control by the “Customer’s original controller

When the controller circuit in the evaluation board and the
1/3 duty LCD panel are used, insert the jump socket of the
DTO and remove the jump socket of the DT1.

When the controller circuit in the evaluation board and the
1/2 duty LCD panel are used, insert the jump socket of the
DT1 and remove the jump socket of the DTO.

When the controller circuit in the evaluation board and the
static (1/1 duty) LCD panel are used, insert the jump sockets
of the DTO and DT1.

When the jump sockets of the DT0 and DT1 were set for
the setting that was not 1/4 duty drive, the “DEMO mode”
can use only a mode of “07”, “1”, “4” and “5”. In addition,

board” is necessary.

When the controller circuit in the evaluation board and the
1/4 duty LCD panel are used, remove the jump sockets of the

DTO and DT1.

when “DEMO mode” was set to “27, “3”, “6”, “7”, “8” and
“9”, the controller is ignored without operating, and the LED
of the “ERROR” is turned on.

Table 12. EXPLANATION OF THE DTO AND DT1 JUMP SOCKETS

Control Data of the LCD Driver IC
Jump Sockets (LC75843UGA)
DTO DT1 DTO DT1 Operating Contents
Remove Remove 0 0 1/4 Duty Drive Scheme
Insert Remove 1 0 1/3 Duty Drive Scheme
Remove Insert 0 1 1/2 Duty Drive Scheme
Insert Insert 1 1 Static (1/1 Duty) Drive Scheme

The LED monitor circuit is connected to FPGA. The
customer can confirm the operating conditions of the

EXPLANATION OF THE LED MONITOR OF THE CONTROLLER CIRCUIT

internal circuit of an FPGA by an LED monitor of the POW,
BUSY, SEND, INH and ERROR.

Table 13. EXPLANATION OF THE LED MONITOR

Symbol

Functions

POW

LED monitor for main power supply ON/OFF.

The power supply is supplied by moving “POWER” switch to the “ON” position, and the LED of the
“POW?” is turned on when FPGA operated normally.

BUSY

LED monitor for during the demonstration.

The automatic demonstration mode is selected by moving “DEMO mode” switch to the “8” or “9”
positions, and the LED of the “BUSY” is turned on when a demonstration is started.

SEND

LED monitor for CCB serial data transfer.

The LED of the “SEND” is turned on when the CCB serial data are transferred by a demonstration or
pushing the switches of the “Command Set” or “PWM Set”.

INH

LED monitor for INH signal state.
The LED of the “INH” is turned on when INH output is outputted to high level.

ERROR

LED monitor for the setting state error of the switches.

The LED of the “ERROR” is turned on, when the setting of the switch of the “DEMO mode” and the
setting of the jump socket of the “Duty” included an error.

At the time of error, the CCB serial data are not transferred even if pushing the switches of the
“Command Set” or “PWM Set”.
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ABOUT THE PERIPHERAL CIRCUITS OF THE INH SIGNAL

The INH signal after turning on the power supply is
outputted to low level. After having pushed the first
“Command Set” switch at the time of state that the INH
signal is low level, the CCB serial data is transferred.
Afterwards, the INH signal is outputted to high level. In

addition, the INH signal is outputted to low level when
pushes the switch of “Command Set” and the switch of
“PWM Set” at the same time more than two seconds. At this
time, the setting of CCB serial data is kept.

more than 2 seconds
|

'
1st Push

“Command Set”
switch

1st Push

“‘PWM Set”

switch

POWER : ON

!
'
!
| Push
'
!
!
!
1

VDD5V

—

I
’

INH S /~ :\ Yo
e 1. T . : |
cL_! [T 1170 3 (TN
SN [m mm : [

Figure 14. Timing of the INH Signal Control

However, when during execution of the reset just after the
power supply (Before execution of the configuration) and
during execution of the configuration, the user I/O pin of
FPGA used by the controller circuit of this evaluation board
is the specifications that high level is outputted (the user I/O
pin are used for CE, CL, DI, INH and the OSCI output).

When the INH signal is high level, the LCD driver IC
becomes the display ON state. This may cause false display
of the LCD.

This evaluation board constitutes CR filter circuit by
resistor (R26) and capacitor (C25), and the INH signal pulse
just after power supply on is removed. When falling of the
INH signal or falling of the power supply, diode (D2) is used

:VDD =5.0 [V]

The calculation

to rapidly discharge the electric charge of the capacitor. The Vi
resistor (R31) is pull-down resistor to protect a circuit when .
a jump socket was removed.

RxC= -

D2
(MMSD4148)

FPGA LCD Driver IC

SPINH
(White)

TNH ~

INHOUT

I

R26
(30kohm)

7

C25

R31
(10uF)  (100kohm)

(R26) is 27.7kQ ...

Figure 15. Peripheral Circuit of the INH Signal
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3.3-0.2x5
In( s

Pulse width just after the power supply on
: t1 = about 100 [ms]

The specifications of the input low level of the INH signal
:ViL=0.2 Vpp [V](max)

Output signal level of FPGA
*Vorpga =33 [V]

Power supply voltage of the LCD driver IC

example of CR filter circuit using

resistance value and capacitance value is shown in the
following equations.

= Vorpaa X (1 - 5_(‘1/Rcm) Y|

t1
Yorrea~ViL

VorPGA

)

0.1

For example, when capacitor (C25) is 10 uF, resistor

Consequently, 30 kQ choice.
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The input high level of the INH signal input into an LCD
driver IC is shown in the following equations.

The rise time to the input High level of the INH signal is
shown in the following equations.

V., =V x (1 = e~ (1/RCIxt) [v] V. = R31 %<V —__100 — 254V
= Voree X ( ) M = R26 + R31 © VOFPGA = 30+ 100 © o2 = 20
V -V
t, = — RxCxIn(M) =
VOFPGA
= — (30 x 103 x 10 x 10 x |n(—3-3 =04 x 5) =
3.3
= 279.5 ms
[100s +100. 00ms SReady gi00% 1005 +100. 00ns SReady g3100%
Power off Power on : Power off Power on
VDDsV VDD5V .
CE : H CE o : o . ﬂ .
2 - - 33V S |
- - 25V
__ B e i SRS T - VIH=0.4VDD
INH INH : FERE | N, -
.Disch.argé . A .Discﬁarée o \ Pulseis ViL=0:2ve0
90ms removed
Edse e zew Edee o 2eov

_ﬁmﬂncmn
10. 0Vjofs 0.00vofs  -4.00v|

Figure 16. INH Signal Pulse Just After the Power
Supply (FPGA Output)

DC1HQ
ofs

DCTHQ
ofs

DC1HQ
ofs

DC1MR DC1MR
10. 0¥jofs 0.00¥jofs  -4.00Vjofs  -7.96V)

Figure 17. INH Signal Pulse Just After the Power
Supply (LCD Driver IC Input)

—17. 968Y|

ABOUT THE PERIPHERAL CIRCUITS OF THE CCB SERIAL DATA SIGNALS (CE, CL, DI)

100 to 1000 pF) to [C]. The resistors from R32 to R34 are
pull-down resistor to protect a circuit when a jump socket
was removed.

The resistors from R27 to R29 are the dumping resistance
for waveform shaping. In addition, when waveform shaping
is more necessary, connect a condenser (for example, from

FPGA LCD driver IC
SPCE @
(White) CE Ro7
(3900hm)
CEOUT My ‘J:_, o CE
JPCE © -
SPCL (100kohm)
(White) cL Ro8
(3900hm)
cLouT \ i., o cL
JPCL © -
SPDI (100kohm)
(White) DI R2o
I'H‘I E (3900hm)
DIOUT 9 AN o L DI
JPDI |J_—,
€] R34
; (100kohm)

Figure 18. Peripheral Circuit of the CCB Serial Data Transfer Signal
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200ns 1. BBOOS DReady E3100% 200ns 1. 8B00pS DReady E3100%

CE CE

DI DI

Edge DG

DCTHQ
—7. 00V[Emp ty

Edge D¢ 1.32v

DCTMQ DC MO DCTHY
3.00¥jofs  -2.00Vjpfs 7. 00V[Empty

Figure 19. CCB Serial Data Signal
(FPGA Output)

DC1MQ
ofs

DC1MQ DC1MQ
3.00¥ofs -2 00Vjofs

DCTMQ
ofs

(LCD Driver IC Input)

LCD PANEL SEGMENT ALLOTMENT

VIH=0.4VDD
VIL=0.2VDD

VIH=0.4VDD
VIL=0.2VDD

VIH=0.4VDD
VIL=0.2VDD

Figure 20. CCB Serial Data Signal

The LCD panel circuit of this evaluation board uses
a socket pin, and LCD panel made in varitronix is inserted
there. The specifications of the LCD panel are four common
pins, 32 segment pins, twisted nematic (TN) type, reflection
type, alphanumeric character display and 70.00 mm X
25.00 mm X 2.80 mm.

Four common output signals and 21 segment output
signals of the LCD driver IC are connected to an LCD panel.

12

Because S28 output is connected to twelve segments of the
LCD panel, the customer can confirm the waveform of big
load.

The following figure and table shows the segment
allotment of the 1/4 duty drive LCD panel.

'y
i PIN3G o PINIS ‘
i, @
B YVIVYANY ARRRRRRR
r g or—Ny——u pgjf \
23] | N j@ W) ) () 5 () (50 %)+ ) ..
R UMU UM\ R, R, g, [, A+ )
vy I Y Y AV AV AV A
L 4 127 TYP i 1L
s e PPHCH 2.54 X 8 = 20.32 | 22:6 PITCH 2.54 X 8 = 20.32 4‘ LL'\C-

Figure 21. Segment Allotment of the LCD Panel
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Table 14. RELATIONS BETWEEN THE LCD PANEL AND THE LCD DRIVERIC

LCD Panel LCD Driver IC (When the 1/4 Duty Drive Is Set)

Pin No. COoM3 COM2 CoM1 CcomMo Connection Pin COoM4 COoM3 COoMm2 COM1
1 COM3 - - - COM4/S25 - - - -
2 1D 1E 1F - S28 D100 D99 D98 D97
3 1N 1K 1J 1l S28 D100 D99 D98 D97
4 2D 2E 2F - S28 D100 D99 D98 D97
5 2N 2K 2J 2| S28 D100 D99 D98 D97
6 3D 3E 3F - S28 D100 D99 D98 D97
7 3N 3K 3J 3l S28 D100 D99 D98 D97
8 4D 4E 4F - S5 D20 D19 D18 D17
9 4N 4K 4J 4] S6 D24 D23 D22 D21
10 5D 5E 5F - S7 D28 D27 D26 D25
11 5N 5K 5J 5l S8 D32 D31 D30 D29
12 6D 6E 6F - S9 D36 D35 D34 D33
13 6N 6K 6J 6l S10 D40 D39 D38 D37
14 7D 7E 7F - S11 D44 D43 D42 D41
15 7N 7K 7J 71 S12 D48 D47 D46 D45
16 8D 8E 8F - S13 D52 D51 D50 D49
17 8N 8K 8J 8l S14 D56 D55 D54 D53
18 - COM2 - - COM3/S26 - - - -
19 - - - COMo COM1 - - - -
20 8DP 8C 8B 8A S24 D96 D95 D94 D93
21 8M 8L 8G 8H S23 D92 D91 D90 D89
22 7DP 7C 7B 7A S22 D88 D87 D86 D85
23 ™ 7L 7G 7H S21 D84 D83 D82 D81
24 6DP 6C 6B 6A S20 D80 D79 D78 D77
25 6M 6L 6G 6H S19 D76 D75 D74 D73
26 5DP 5C 5B 5A S18 D72 D71 D70 D69
27 5M 5L 5G 5H S17 D68 D67 D66 D65
28 4DP 4C 4B 4A S16 D64 D63 D62 D61
29 4M 4L 4G 4H S15 D60 D59 D58 D57
30 3DP 3C 3B 3A S28 D100 D99 D98 D97
31 3M 3L 3G 3H S28 D100 D99 D98 D97
32 2DP 2C 2B 2A S28 D100 D99 D98 D97
33 2M 2L 2G 2H S28 D100 D99 D98 D97
34 1DP 1C 1B 1A S28 D100 D99 D98 D97
35 M 1L 1G 1H S28 D100 D99 D98 D97
36 - - COM1 - COM2/S27 - - - -
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TIMING OF THE CCB SERIAL DATA TRANSFER

When the 1/4 Duty Drive Mode Is Set
When the controller circuit in the evaluation board and the DTO and DT1. The command transfer is the form that
1/4 duty LCD panel are used, remove the jump sockets of the 1/4 duty drive mode and CL stop at low level.

CE | L |
cL TN

120 bits v 56 bits

The following figure shows the allotment of each bit.

CE |
fCL = 3.125 [MHz]
CL

DI |o|o|1|o|o|o|1|o|m |DZ|D3|DA|D5|D6|D7|D8| |DQ4|D95|D96|D97|D98|D99|)10(10|0|0|0|0|0|0|0|DTO|DT1|0|1|
B0 B1 B2 B3 A0 A1 A2 A3

CCB address ‘ Display data , Control data " DD
(8 bits) (100 bits) (10 bits) (2 bits)

CE |
fCL = 3.125 [MHz]
CL o,
DI | 0 | 0 | 1 | 0 | 0 | 0 | 1 | 0 | W10 |w11|w12|w13|vv14|w15|vv20|w21|w22|w23|w24|w25|w30|w31|w32|w33|w34|w35| 0 | 0 | 0 | 0 |

B0 B1B2B3 A0 A1 A2 A3

CCB address Control data ' Fixed data
(8 bits) (18 bits) (4 bits)

|PFO|PF1|PF2|PF3|PS1C|PS11PSZD| P521P83(1P531PS40|P341 PO | P1 | P2 |FCO|FC1|F02|FC3| DN |E><F| oc | sc | BU | 1 | 0 |

Control data o DD o

Note: DD is the direction data. (24 bits) (2 bits)

CCB address : “44H”

D1 to D100 : Display data.

DTO, DTH : LCD drive scheme (1/1 to 1/4 duty drive) setting control data. set by DTO and DT1 jump sockets.
W10 to W15 : PWM duty data for S2/P2(ch1). set by WO to W5 switches.

W20 to W25 : PWM duty data for S3/P3(ch2). set by WO to W5 switches.

W30 to W35 : PWM duty data for S4/P4(ch3). set by W0 to W5 switches.

PFOto PF3  : PWM output waveform frame frequency setting control data. set by PFO to PF3 switches.

PS10, PS11  : General-purpose output port (S1/P1) function setting control data. set by P1 switch.

PS20, PS21 : General-purpose output port (S2/P2) function setting control data.

PS30, PS31 : General-purpose output port (S3/P3) function setting control data.

PS40, PS41  : General-purpose output port (S4/P4) function setting control data.

PO to P2 : Segment output port/general-purpose output port switching control data.

FCOto FC3 : Common/segment output waveform frame frequency setting control data. set by FCO to FC3 switches.
DN : The S28 pin state setting control data.

EXF : External clock operating frequency setting control data. set by EXF switch.

oC : Internal oscillator operating mode/external clock operating mode switching control data. set by OC switch.
SC : On/off state of the segments control data. set by SC switch.

BU : Normal mode/power-saving mode switching control data. set by BU switch.
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When the 1/3 Duty Drive Mode Is Set

When the controller circuit in the evaluation board and the of “0”, “1”, “4” and “5”. In addition, when “DEMO mode”
1/3 duty LCD panel are used, insert the jump socket of the was set to “27, “3”, “6”, “7”, “8” and “9”, the controller is
DTO and remove the jump socket of the DT1. When the jump ignored without operating. The command transfer is the
sockets of the DT0 and DT1 were set for the setting that was form that 1/3 duty drive mode and CL stop at low level.

not 1/4 duty drive, the “DEMO mode” can use only a mode

CE | | |
CL LR RRRRRTHE TORRRRRR e
DI IR (O

104 bits v 56 bits

The following figure shows the allotment of each bit.

CE | fCL = 3.125 [MHz]

CL

DI _JoJof+foJofof1]ofor oefososfosfoe] // [orsforrlore[o[o]ofofofofofoJofofofofo]oloroprifo]1 |
BO B1 B2 B3 A0 A1 A2 A3

CCB address ' Display data ' Control data ' DD
(8 bits) (78 bits) (16 bits) (2 bits)

CE
| fCL = 3.125 [MHz]

cL . MU NN nnnnmnn . ---

DI | 0 | 0 | 1 | 0 | 0 | 0 | 1 | 0 |w1o |w11|w12|w13|w14|w15|w20|w21|vv22|w23|w24|w25|w30|w31|w32|w33|w34|w35| 0 | 0 | 0 | 0 |

B0 B1B2B3 A0 A1 A2 A3

CCB address Control data ' Fixed data
(8 bits) (18 bits) (4 bits)

|PFO|PF1|PFZ|PF3|PSWOFS1wlpszoFSQ1|PS30F531|PSAOFS41| PO | P1 | P2 |FCO|FC1|FC2|FC3| DN |EXF| oc | sc | BU | 1 | 0 |

' Control data ' DD
Note: DD is the direction data. (24 bits) (2 bits)

CCB address : “44H”

D1 to D78 : Display data.

DTO, DTH : LCD drive scheme (1/1 to 1/4 duty drive) setting control data. set by DTO and DT1 jump sockets.
W10to W15 : PWM duty data for S2/P2(ch1). set by WO to W5 switches.

W20 to W25 : PWM duty data for S3/P3(ch2). set by WO to W5 switches.

W30 to W35 : PWM duty data for S4/P4(ch3). set by WO to W5 switches.

PFOto PF3  : PWM output waveform frame frequency setting control data. set by PFO to PF3 switches.
PS10, PS11  : General-purpose output port (S1/P1) function setting control data. set by P1 switch.
PS20, PS21 : General-purpose output port (S2/P2) function setting control data.

PS30, PS31 : General-purpose output port (S3/P3) function setting control data.

PS40, PS41  : General-purpose output port (S4/P4) function setting control data.

PO to P2 : Segment output port/general-purpose output port switching control data.

FCOto FC3 : Common/segment output waveform frame frequency setting control data. set by FCO to FC3 switches.
DN : The S28 pin state setting control data.

EXF : External clock operating frequency setting control data. set by EXF switch.

oC : Internal oscillator operating mode/external clock operating mode switching control data. set by OC switch.
SC : On/off state of the segments control data. set by SC switch.

BU : Normal mode/power-saving mode switching control data. set by BU switch.
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When the 1/2 Duty Drive Mode Is Set

When the controller circuit in the evaluation board and the
1/2 duty LCD panel are used, insert the jump socket of the
DT1 and remove the jump socket of the DTO. When the jump
sockets of the DT0 and DT1 were set for the setting that was

of “07, “17, “4” and “5”. In addition, when “DEMO mode”
was set to “27, “3”, “6”, “7”, “8” and “9”, the controller is
ignored without operating. The command transfer is the
form that 1/2 duty drive mode and CL stop at low level.

not 1/4 duty drive, the “DEMO mode” can use only a mode

CE | L] |
CL [LIECAEAREL TAEEEEE
DI

[T T

72 bits

56 bits

The following figure shows the allotment of each bit.

CE |
fCL = 3.125 [MHz]
CL

DI |0|0|1|0|0|o|1|o| D1 |D2|D3|D4|D5|D6|D7|D8|

|D46|D47|D48|D49|D50|D51|D52|D53|D54| 0 | 0 | 0 | 0 | 0 | 0 |DTO|DT1| 0 | 1 |

B0 B1B2 B3 A0 A1 A2 A3

' DD
(2 bits)

CCB address
(8 bits)

Control data

Display data
(54 bits) (8 bits)

CE
| fCL = 3.125 [MHz]

EnhEnhhnhEnEnahhnhnhhnhhinhhnh e

DI | 0 | 0 | 1 | 0 | 0 | 0 | 1 | 0 | W10 |w11|w12|w13|w14|vv15|W20|W21|w22|w23|w24|w25|w30|w31|w32|w33|w34|w35| 0 | 0 | 0 | 0 |

B0 B1B2B3 A0 A1 A2 A3

Fixed data
(4 bits)

CCB address
(8 bits)

Control data
(18 bits)

|PFO|PF1|PF2|PF3|P81OFS11|PSZOFSZ1|P830F831|P840Fs41| PO | P1 |P2 |FCO|FC1|FC2|FC3| DN |EXF| oclsc | BU| 1 | 0 |

. . . Control data ' DD
Note: DD is the direction data. (24 bits) (2 bits)
CCB address : “44H”
D1 to D54 : Display data.
DTO, DTH : LCD drive scheme (1/1 to 1/4 duty drive) setting control data. set by DTO and DT1 jump sockets.
W10to W15 : PWM duty data for S2/P2(ch1). set by WO to W5 switches.
W20 to W25 : PWM duty data for S3/P3(ch2). set by WO to W5 switches.
W30 to W35 : PWM duty data for S4/P4(ch3). set by WO to W5 switches.
PFOto PF3  : PWM output waveform frame frequency setting control data. set by PFO to PF3 switches.
PS10, PS11 : General-purpose output port (S1/P1) function setting control data. set by P1 switch.
PS20, PS21 : General-purpose output port (S2/P2) function setting control data.
PS30, PS31 : General-purpose output port (S3/P3) function setting control data.
PS40, PS41  : General-purpose output port (S4/P4) function setting control data.
PO to P2 : Segment output port/general-purpose output port switching control data.
FCOto FC3 : Common/segment output waveform frame frequency setting control data. set by FCO to FC3 switches.
DN : The S28 pin state setting control data.
EXF : External clock operating frequency setting control data. set by EXF switch.
oC : Internal oscillator operating mode/external clock operating mode switching control data. set by OC switch.
SC : On/off state of the segments control data. set by SC switch.
BU : Normal mode/power-saving mode switching control data. set by BU switch.
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When the Static (1/1 Duty) Drive Mode Is Set

When the controller circuit in the evaluation board and the In addition, when “DEMO mode” was set to “2”, “3”, “6”,
static (1/1 duty) LCD panel are used, insert the jump sockets “77,“8” and “9”, the controller is ignored without operating.
of the DTO and DT1. When the jump sockets of the DT0 and The command transfer is the form that static (1/1 duty) drive
DT1 were set for the setting that was not 1/4 duty drive, the mode and CL stop at low level.

“DEMO mode” can use only a mode of “0”, “1”, “4” and “5”.

CE | L_| |
CL LLRECREA (AREREEARL
DI [T AT

56 bits v 56 bits

The following figure shows the allotment of each bit.

CE |
fCL = 3.125 [MHz]
CL

DI _JoJoft]ofoJofufo]or fozfosfosfos] jf_[oarfooefofofofofofofofofofofofofofofofoforeoro]s]
B0 B1 B2 B3 A0 A1 A2 A3

CCB address ' Display data \\ ' Control data ' DD

(8 bits) (28 bits) (18 bits) (2 bits)

CE
| fCL = 3.125 [MHz]

cL MM T U UL -

DI | 0 | 0 | 1 | 0 | 0 | 0 | 1 | 0 |w10 |w11|w12|w13|w14|w15|w20|w21|w22|w23|w24|w25|w30|w31|w32|w33|w34|w35| 0 | 0 | 0 | 0 |

B0 B1 B2 B3 A0 A1 A2 A3

CCB address Control data ' Fixed data
(8 bits) (18 bits) (4 bits)

|PF0|PF1|PFz|PF3|Psw0}3311|Pszo’>sz1|Psso}vsa1lps40}:s41| PO | P1 | P2 |FCO|FC1|F02|FC3| DN |EXF| oclsclBU| 1 | 0 |

. - ' Control dat © DD
Note: DD is the direction data. ‘(’24“%“;3' 2 (2 bits)

CCB address : “44H”

D1 to D28 : Display data.

DTO, DTH : LCD drive scheme (1/1 to 1/4 duty drive) setting control data. set by DT0O and DT1 jump sockets.
W10to W15 : PWM duty data for S2/P2(ch1). set by WO to W5 switches.

W20 to W25 : PWM duty data for S3/P3(ch2). set by WO to W5 switches.

W30 to W35 : PWM duty data for S4/P4(ch3). set by WO to W5 switches.

PFOto PF3  : PWM output waveform frame frequency setting control data. set by PFO to PF3 switches.
PS10, PS11  : General-purpose output port (S1/P1) function setting control data. set by P1 switch.
PS20, PS21 : General-purpose output port (S2/P2) function setting control data.

PS30, PS31 : General-purpose output port (S3/P3) function setting control data.

PS40, PS41  : General-purpose output port (S4/P4) function setting control data.

PO to P2 : Segment output port/general-purpose output port switching control data.

FCOto FC3 : Common/segment output waveform frame frequency setting control data. set by FCO to FC3 switches.
DN : The S28 pin state setting control data.

EXF : External clock operating frequency setting control data. set by EXF switch.

oC : Internal oscillator operating mode/external clock operating mode switching control data. set by OC switch.
SC : On/off state of the segments control data. set by SC switch.

BU : Normal mode/power-saving mode switching control data. set by BU switch.
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DEMONSTRATION TIMING CHART

All OFF Test Mode Timing (DEMO Mode = “0”)

When demonstration mode is “0”, all LCD segments and
all LED are off. The customer can confirm off drive
waveform outputting from the LCD driver IC. About the

example of the waveform which can confirm, refer to
“Oscilloscope Observation Waveform”.

“Command Set”
switch

POWER : ON

POWER : OFF

VDD5V

INH

CE

CL

DI

LED state '
(S1/P1) ‘

l |
P1 = Turn off (Low)

"7 Note2 "7 Note3

o !
o !
P2 to P4 = Turn off (Low)

LED state
(S2/P2 to S4/P4)

N
-

LCD display
(S5 to S24)

Display forced off (VSS level) |

All segments are OFF waveform drive (fo=48Hz)

| Forced off (VSS level)

LCD display

I ' '
Display forced off (VSS level)

(S28)

| All segments are OFF waveform drive (fo=48Hz)

| Forced off (VSS Iével)

m @6 @ 1
(Figure 22)

Operation Sequence
1. The power supply of the evaluation board is turned
on by moving “POWER” switch to the “ON”
position.
2. The evaluation mode is selected by moving
“DEMO mode” switch to the “0” position.
3. Set the switches (PFO to PF3, FCO to FC3, P1,
EXF, OC, SC and BU) to set control data.
For example, when the PFO to PF3="L(0), L(0),
L(0), L(0)”, FCO to FC3="L(0), L(0), L(0), L(0)",
P1=L(0)”, EXF="L(0)”, OC=“L(0)”, SC=“L(0)”
and BU=“L(0)” are set.
4. The CCB serial data are transferred from
a controller circuit to LCD driver IC by pushing
the switch of “Command Set”.
. Set the switches of SC=“H(1)” and BU=“L(0)”.
. Set the switches of SC=“L(0)” and BU=H(1)".
7. The power supply of the evaluation board is turned
off by moving “POWER” switch to the “OFF”
position.

AN

) 4 1 ©®) (4) 1 ™
(Figure 23) (Figure 24)

Transfer Command Data

Note 1: D1=set by the switch of P1 to “0”,
D2 to D100= all “0” data, DT0=“0”, DT1=“0",
PFO to PF3=0,0,0,0”, FCO to FC3=*0,0,0,0”,
W10 to W15=0,0,0,0,0,0”, W20 to
W25=0,0,0,0,0,0”, W30 to W35=“0,0,0,0,0,0”,
PS10=0", PS11=0", PS20=“0", PS21=“0",
PS30=0", PS31=%0”, PS40="0", PS41=“0",
PO to P2=1,0,0”,
DN=“1”, EXF=“0", OC=“0”, SC=“0”, BU=“0".
The following figure shows the LCD display
contents.

Note 2:
Note 3:

SC=“1”, BU=“0", others is set the same value.

SC=“0”, BU=“1”, others is set the same value.
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All ON Test Mode Timing (DEMO Mode = “1”)

When demonstration mode is “1”, all LCD segments and
all LED are on. The customer can confirm off drive
waveform outputting from the LCD driver IC. About the

example of the waveform which can confirm, refer to
“Oscilloscope Observation Waveform”.

“Command Set”

| | | |
! ! ! !
i i i i
switch v w w
! ! ! ! ! ! ! ! !
POWER:ON ' ' ' b b POWER : OFF
l l l l l l l
| T T T T T T T
VDD5V / Lo ‘ T T \
] ' ' ' ! ! ! ! '
INH | Co | o C
[, o o N
! ! ! ! ! ! ! ! !
CE 1 1 1 1 1 1 1 1 1
T T T T T T T T T
CL ! ! ! ! ""l "l ! ! """ "l | ' ""l "l |
l l l l l l l l !
o . [mm Mmoo mm
: : : : Note 1 : : Note 2 : : Note 3 :
LED state ! p1= Tl‘ll’n of‘f (Low) ! — - — — P1 = Turn off (Lo\)v)
S1/P1 ! | P1 = Turn on (High) ! ! ! !
( ) L I I ! !
l l l l l l l l l
LED state ‘ L ‘ i C :
I P2to P4 = Turn off (Low) _ N 0 0 T T P2 to P4 = Turn off (Low)
(S2/P2 to S4/P4) ‘ | P2 to P4 = Turn on (High Lo L
l l l l l l l l l
l l l l l l l l l
LCD displa L : ‘
(85 to Sp24); : Display forced off (VSS level) | All segments are ON waveform drive (fo=97Hz) | All segments are OFF waveform drive | Forced off (VSS level)
T T T T T
' ' ' ' ' ' ' ' '
LCD displa o | L L |
(Sp28); \ Display forced off (VSS level) | All segments are ON waveform drive (fo=97Hz) | All segments are OFF waveform drive | Forced off (VSS level)

(1) (2) ) 4) 1

(Figure 25, 28)

Operation Sequence
1. The power supply of the evaluation board is turned
on by moving “POWER” switch to the “ON”
position.
2. The evaluation mode is selected by moving
“DEMO mode” switch to the “1” position.
3. Set the switches (PFO to PF3, FCO to FC3, P1,
EXF, OC, SC and BU) to set control data.
For example, when the PFO to PF3=“1L(0), L(0),
L(0), L(0)”, FCO to FC3="L(0), H(1), L(0), H(1)”,
P1=H(1)”, EXF=“L(0)”, OC=“L(0)”, SC=“L(0)”
and BU=“L(0)” are set.
4. The CCB serial data are transferred from
a controller circuit to LCD driver IC by pushing
the switch of “Command Set”.
5. Set the switches of SC=“H(1)” and BU=“L(0)”.
. Set the switches of SC=“L(0)” and BU="H(1)".
7. The power supply of the evaluation board is turned
off by moving “POWER” switch to the “OFF”
position.

[*)}

®) @) 1 6) (4) 1 )

(Figure 26) (Figure 27)

Transfer Command Data

Note 1: D1=set by the switch of P1 to “1”,
D2 to D100= all “1” data, DT0=0”, DT1=%0",
PFO to PF3=“0,0,0,0”, FCO to FC3="0,0,0,0,
W10 to W15=0,0,0,0,0,0”, W20 to
W25=0,0,0,0,0,0”, W30 to W35=“0,0,0,0,0,0”,
PS10=“0", PS11="0", PS20="0", PS21="0”,
PS30=0", PS31="0”, PS40="0", PS41=“0",
PO to P2=1,0,0",
DN=“1”, EXF=“0", OC=“0", SC=“0", BU="0".
The following figure shows the LCD display
contents.

Note 2: SC=“1”, BU=“0”, others is set the same value.
Note 3: SC=“0”, BU=“1”, others is set the same value.
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LCD Display Test (1) Mode Timing (DEMO Mode = “2”)

When demonstration mode is “2”, LCD number display
and the LED are all off. The customer can confirm on/off
drive waveform outputting from the LCD driver IC.

Because S28 output is connected to twelve segments, the

“Command Set”

LED state

LED state
(S2/P2 to S4/P4)

LCD display
(S5 to S24)

LCD display

Operation Sequence
1.

N

customer can confirm the waveform of big load. About the
example of the waveform which can confirm, refer to
“Oscilloscope Observation Waveform”.

switch

VDD5V

DI

(S1/P1)

l l l
P2 to P4 = Turn off (Low)

fosc/2 clock output

Display forced off (VSS level)

| LCD displays a “01234” (fo=97Hz)

| LCD displays a “01234" (fo=390Hz)

(S28)

| All segments are OFF waveform drive (fo=97Hz)

o

(R

o

-

. ‘ All segments are OFF waveform drive
(fo=390Hz)

(1 (2 ©) 4) (®) @) ) 4

The power supply of the evaluation board is turned Note 1:
on by moving “POWER?” switch to the “ON”
position.

. The evaluation mode is selected by moving

“DEMO mode” switch to the “2” position.

. Set the switches (PFO to PF3, FCO to FC3, P1,

EXF, OC, SC and BU) to set control data .

For example, when the PFO to PF3=“L(0), L(0),
L(0), L(0)”, FCO to FC3="L(0), H(1), L(0), H(1)”,
P1=“1(0)”, EXF=“L(0)”, OC="L(0)”, SC=“L(0)”

and BU=“H(1)” are set. Note 2:

. The CCB serial data are transferred from

a controller circuit to LCD driver IC by pushing
the switch of “Command Set”.

. Set the switches of SC=“L(0)” and BU="“L(0)".
. Set the switch of P1="H(1)”.
. Set the switches of FCO to FC3=“H(1), H(1), H(1),

H(1)”.

Note 3:

Note 4:
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(Figure 30, 31)

Transfer Command Data

D1=%0”, D2 to D16= all “0” data,

D17 to D96= “01234” display data,

D97 to D100= all “0” data, DT0="0", DT1=0",
PFO to PF3=0,0,0,0”, FCO to FC3=0,1,0,1",
W10 to W15=0,0,0,0,0,0”, W20 to
W25=%0,0,0,0,0,0”, W30 to W35=“0,0,0,0,0,0”,
PS10=“0”, PS11=“0", PS20="0", PS21="0”,
PS30=“0", PS31=07, PS40="0", PS41=0",
PO to P2=1,0,0",

DN=“1”, EXF=“0”, OC=“0", SC=“0”, BU=“1".
BU=“07”, others is set the same value.

“01234” display data is D[96:17] = 0110 0010
0111 0010 0011 0010 0110 0000 0111 0000
0100 0010 0100 1000 0100 1100 0000 0000
0000 1110.

The following figure shows the LCD display

contents.
e a4

D1=%0”, PS10 and PS11=set by the switch of
P1 to “1,0”, others is set the same value.

FCO0 to FC3=“1,1,1,1”, others is set the same
value.
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LCD Display Test (2) Mode Timing (DEMO Mode = “3”)
When demonstration mode is “3”, LCD alphabet display
and the LED are all off. The customer can confirm on/off
drive waveform outputting from the LCD driver IC.
Because S28 output is connected to twelve segments, the

customer can confirm the waveform of big load. About the
example of the waveform which can confirm, refer to
“Oscilloscope Observation Waveform”.

“Command Set” :
switch ‘

VDD5V S

INH 1 Do ‘

CE

CL

DI

LED state ' Lo '
(S1/P1)

LED state
(S2/P2 to S4/P4)

P2 to P4 = Turn off (Low)

fosc/8 clock output

LCD displa o ‘
(S5to sz 4}; Display forced off (VSS level) | LCD displays a “AbcdE” (fo=97Hz)
LCD display o ! L
(828) Display forced off (VSS level) | All segments are ON waveform drive (fo=97Hz)
O] (2) 3 (4) (5) (4) t
(Figure 32, 33)
Operation Sequence Transfer Command Data

1. The power supply of the evaluation board is turned
on by moving “POWER?” switch to the “ON”
position.

2. The evaluation mode is selected by moving
“DEMO mode” switch to the “3” position.

3. Set the switches (PFO to PF3, FCO to FC3, P1,
EXF, OC, SC and BU) to set control data.

For example, when the PFO to PF3=1(0), L(0),
L(0), L(0)”, FCO to FC3="L(0), H(1), L(0), H(1)”,
P1="1(0)”, EXF=“L(0)”, OC="L(0)”, SC=“L(0)”
and BU="L(0)” are set.

4. The CCB serial data are transferred from
a controller circuit to LCD driver IC by pushing
the switch of “Command Set”.

5. Set the switch of P1=H(1)".

Note 1: D1=0", D2 to D16= all “0” data,

D17 to D96= “AbcdE” display data,

D97 to D100= all “1” data,

DT0=“0”, DT1=“0", PFO to PF3=0,0,0,0”,
FCO to FC3=0,1,0,17,

W10 to W15=“0,0,0,0,0,0”,

W20 to W25=0,0,0,0,0,0”,

W30 to W35=“0,0,0,0,0,0”,

PS10=%0", PS11=%0", PS20="0", PS21=“0",
PS30=<0", PS31="0", PS40="0", PS41=“0",
PO to P2=1,0,0”,

DN=“1”, EXF=“0”, 0C="0", SC=“0", BU="0".

“AbcdE” display data is D[96:17] = 0001 0010
0110 0010 0000 0010 0100 0010 0111 0010
0100 1110 0100 1100 0100 1100 0100 1110
0100 0110. The following figure shows the LCD
display contents.

bl

D1="07, PS10 and PS11= set by the switch of
P1 to “0,1”, others is set the same value.

Note 2:
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Segment Test Mode Timing (DEMO Mode = “4”)
When demonstration mode is “4”, the segment of the LCD
displays on in turn whenever the customer pushes the switch

of “Command Set”. The customer can confirm on/off drive
waveform outputting from the LCD driver IC.

Push : : :0 1 : 2 3 4 5: 6 7 8 9: 2 11 12 13: 14 15 16 17: 18 19 99 100 0 : 1 :
“C d—|‘ ‘ I—”—" |—||—||—||—|‘ |—||—||—||—|‘ |—||—||—||—|‘ |—||—||—”—|‘ I—”_ i i
Ommsagt“ ' ' I [ ! ! ! _|.| |.| |.| ' |.| !
swich | | | | o
sy | —
INH . . . l l l l l S
L S | I N | L1
c. .o qannngnoaannnnnnag o1 11 [
o ] QOO0 000000000 00080 0 § [0 QB @ 1
: Note 1 “ : : : — Note 2 > Note 1 Note 2
LE(g ‘]S/tsge) P1‘ = TL‘|rn of‘f (Low) Turn on (High) | | | | @,_
LE([S)ZS;[Fa’tZE) P2‘ :TL‘II'I'] of‘f (Low) ; | Turn on (High) 3 3 3 | Turn off‘ (Low)
LE(g?)S/th; P3: = T\lrn of:f (Low) : : Turn on (High) : T Off‘ (LO_W)
LE(g:/tFa)Ze) P4‘ :Tnlrn of‘f (Low) : : : | Turn on (High) ‘ Turn off‘ (Low)

1 segment on 82 segment on

!
'
L
!
!
‘ I
LCD display Display forced off ! ! | , . ‘
(35 to S24 (VSS level) All segments are OFF waveform drive | | | | |
!
'
!

|
| All segments are off

s28) " . . . ‘ ‘ ‘ ‘

2 segments on 83 segments on All segments are ON

(1) ) 4)
)

Operation Sequence Transfer Command Data

1. The power supply of the evaluation board is turned Note 1: D1 to D100= all “0” data,
on by moving “POWER” switch to the “ON” DT0=“0", DT1=%0", PF0 to PF3=0,0,0,0”,
position. FCO to FC3=+0,1,0,1,
2. The evaluation mode is selected by moving W10 to W15=<0,0,0,0,0,0”, W20 to
“DEMO mode” switch to the “4” position. W25=0,0,0,0,0,0”, W30 to W35=0,0,0,0,0,0”,
3. Set the switches (PFO to PF3, FCO to FC3, P1, PS10=“0”, PS11=%0", PS20=“0", PS21=“0",
EXF, OC, SC and BU) to set control data. PS30=0", PS31=%0", PS40="0", PS41=0",
For example, when the PFO to PF3=“L(0), L(0), PO to P2=1,0,0”,
L(0), L(0)”, FCO to FC3="L(0), H(1), L(0), H(1)", DN=17, EXF=0”, 0C=*0”, SC=“0", BU="0".
PL="1(0)", EXF="L(0)", OC="L(0)", SC="L(0) Note 2: The display data which made “1” in turn from

and BU=“L(0)” are set.

. The CCB serial data are transferred from

a controller circuit to LCD driver IC by pushing
the switch of “Command Set”.
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D1 to D100 are transferred whenever the
customer pushes the switch of “Command Set”.
- When “Push 1”: D1=1",
D2 to D100= all “0” data.
— When “Push 2”: D1,D2=“1,1",
D3 to D100= all “0” data.
— When “Push 3”: D1,D2,D3=“1,1,1”, D4 to
D100= all “0” data.

— When “Push 17”: D1 to D17= all “1” data,
D18 to D100= all “0” data.

— When “Push 99”: D1 to D99= all “1” data,
D100=“0".
— When “Push 100”: D1 to D100= all “1” data.
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Common Test Mode Timing (DEMO Mode = “5”)
When demonstration mode is “5”, LCD segment

confirm on/off drive waveform outputting from the LCD

corresponding to same COM are all ON. Therefore, when driver IC.
COM1 is on, LED turn on the light. The customer can
“Command : : : : Sush : 1Push : Zush : :ush : zush : Tush : ;ush
Set! ———
switch Coo |_| U |_| |_| |_| |_| |_|
vDD5V /T, ‘ l ‘ ‘ ‘ ‘ ‘
N : : : : :
E . . . l : : 1 1 1 l
c [11] [ ] [ L] [ ] [ L] [ ]] [
T B T
b il 1111 (MM fmm . Wmm . [mm . [mm [
I i Note 1 | - : ~ Note 2 * : : >
LED state | _'__' ! : ‘ : : : :
(S1/P1 ) : P1 = Turn off (Low) : ‘ Tumn on (High) ‘ ‘ ‘ Turn on (High)
LED state " P3to P4 = Tum off (Low) ‘ - ‘ ‘ ‘ -
(82/P2 to I l Turn on (High) l l l Turn on (High)
S4/P4) T T ‘ ‘ | ‘ ‘ ‘ |
LCD displa N ! ‘ ‘ ‘ ‘ ‘ ‘
(85 to sz4>j : Display forced off (VSS level) LCD displays a “COM" | / / / | / | /
328) : : : : : LCD segme‘nt LCD segmént LCD segm‘ent LCD segm‘ent LCD segm‘ent
, corresponding corresponding corresponding corresponding corresponding
Lo ‘ . to same COM1 to same COM2 to same COM3 to same COM4 to same COM1
o ! ‘ isallON | isallON isall ON isallON | isall ON |
1 @ B 4) (4) ) 4) “4) 4) 4)

Operation Sequence

1.

The power supply of the evaluation board is turned
on by moving “POWER?” switch to the “ON”
position.

. The evaluation mode is selected by moving

“DEMO mode” switch to the “5” position.

. Set the switches (PFO to PF3, FCO to FC3, P1,

EXF, OC, SC and BU) to set control data.

For example, when the PFO to PF3=L(0), L(0),
L(0), L(0)”, FCO to FC3=L(0), H(1), L(0), H(1)”,
P1=“L(0)”, EXF=“L(0)”, OC=“L(0)”, SC=“L(0)”
and BU=L(0)” are set.

Note 2:

. The CCB serial data are transferred from

a controller circuit to LCD driver IC by pushing
the switch of “Command Set”.

Transfer Command Data

Note 1:

D1 to D16= all “0” data, D17 to D96= “COM”
display data, D97 to D100= all “0” data,
DT0=“0”, DT1=“0", PFO to PF3=0,0,0,0”, FCO
to FC3="0,1,0,1",

W10 to W15=“0,0,0,0,0,0”, W20 to
W25=“0,0,0,0,0,0”, W30 to W35=0,0,0,0,0,0”,
PS10=0", PS11=0", PS20="0", PS21="0",
PS30=0", PS31="0", PS40="0", PS41=“0",

PO to P2=1,0,0",

DN=1", EXF=0", OC="0", SC=“0", BU="0".
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“COM?” display data is D[96:17] = 0110 0001
0111 0000 0001 0000 0000 0000 0000 0000
0010 0110 0000 1110 0000 1110 0000 0000
0000 0000. The following figure shows the LCD

display contents.

The display data from D1 to D100 which turned
on all the LCD segments according with same
COM are transferred whenever the customer
pushes the switch of “Command Send”.

— When “Push 1”: D1, D5, D9, D13, D17, D21,
D25, D29, D33, D37, D41, D45, D49, D53,
D57, D61, D65, D69, D73, D77, D81, D85,
D89, D93, D97 = all “1” data, Other display
data= all “0” data

vVvVyYyvyeyvyvww

— When “Push 2”: D2, D6, D10, D14, D18, D22,
D26, D30, D34, D38, D42, D46, D50, D54,
D58, D62, D66, D70, D74, D78, D82, D86,
D90, D94, D98= all “1” data, Other display
data = all “0” data

FAVALALATALALALA
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— When “Push 3”: D3, D7, D11, D15, D19, D23,
D27, D31, D35, D39, D43, D47, D51, D55,
D59, D63, D67, D71, D75, D79, D83, D87,
D91, D95, D99= all “1” data, Other display
data = all “0” data

nnnnrnnnm

LED (PWM) Test (1) Mode Timing (DEMO Mode = “6”)
When demonstration mode is “6”, the PWM duty is

selected by switches from WO to W5. Then, S2/P2(chl),

S3/P3(ch2) and S4/P4(ch3) can set same duty. The customer

|
, Push

— When “Push 4”: D4, D8, D12, D16, D20, D24,
D28, D32, D36, D40, D44, D48, D52, D56,
D60, D64, D68, D72, D76, D80, D84, D8S,
D92, D96, D100= all “1” data, Other display
data = all “0” data

i N O e N N

can confirm LED drive waveform outputting from the LCD
driver IC. About the example of the waveform which can
confirm, refer to “Oscilloscope Observation Waveform”.

switch

“Command Set” :

—

“PWM Set” switch

VDD5V /

INH ‘ l l l
S Ll Ll 1
o [m I I I
: L ! Note 1 !l Note2 ' Note3 || Note4
LED state : _ o : : : : : : :
LE(S']/P']) . P1 = Turn off (Low) : . . . . . .
state L P2 = Tum off (Low) | - -
_{s2P2) | e Temortow LT o IR
state ‘ = \jrn o‘ ow ‘ : :
{S3PY) | T Tmenttom [ LU o IR
state ' P4 = Turn off (Low) '
(S4/P4) ! ! " " " " " " " v |.| |.| |.| |.| |.|
! ! ! ! ex. PWM duty = 1.56% ex. PWM duty = 50% ex. PWM duty = 100% ex. PWM duty = 75%
LCD dlsplay ! Display forced off (VSS level) B 1 « 5% di “ % dit “ 75%" di
(S5 to S24) ‘ | PWM_1" display | 50%" display 100%” display | 75% display
LCD dl(sspéas); 3 D\splay‘ forcéd off (Vés level) | All segments are ‘OFF ‘waveform drive) ‘ ‘ ‘ ‘
()] 2 @ @ 1 (5) (6) () (6) 1 (8) (6)
(Figure 34) (Figure 35) (Figure 37)
Operation Sequence
1. The power supply of the evaluation board is turned 4. The CCB serial data are transferred from
on by moving “POWER?” switch to the “ON” a controller circuit to LCD driver IC by pushing
position. the switch of “Command Set”.
2. The evaluation mode is selected by moving 5. Set the switches of WO to W5=“H(1), H(1), H(1),
“DEMO mode” switch to the “6” position. H(1), H(1), L(0)”.
3. Set the switches (PFO to PF3, FCO to FC3, P1, 6. The CCB serial data are transferred from
EXF, OC, SC, BU and WO to W5) to set control a controller circuit to LCD driver IC by pushing
data. the switch of “PWM Set”.
or example, when the to = , , . Set the switches o to W5= , , ,
F ple, when the PFO to PF3="1,(0), H(1 7. Set th itches of WO to W5=“H(1), H(1), H(1
L(0), L(0)”, FCO to FC3=“L(0), H(1), L(0), H(1)”, H(1), H(1), H(1)”.
P1=“L(0)”, EXF=“L(0)”, OC=“L(0)”, SC=“L(0)", 8. Set the switches of WO to W5="H(1), H(1), H(1),

BU=“L(0)” and WO to W5=“L(0), L(0), L(0),
L(0), L(0), L(0)”, are set.
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H(1), L(0), H(1)”.
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Transfer Command Data

Note 1:

D1 to D16= all “0” data,

D17 to D96= “PWM_1” display data,

D97 to D100= all “0” data, DT0="0", DT1="0",
PFO to PF3=0,1,0,0”, FCO to FC3=0,1,0,1”,
W10 to W15=0,0,0,0,0,0”, W20 to
W25=%0,0,0,0,0,0”, W30 to W35=“0,0,0,0,0,0”,
PS10=“17, PS11="1", PS20="1”, PS21="0",
PS30="07, PS31="17, PS40="1", PS41="1",
PO to P2=%1,0,0",

DN=“1", EXF=“0", OC=“0”, SC=“0”, BU="0".

“PWM_1” display data is D[96:17] = 0110 0000
0000 0000 0110 0001 0110 0100 0011 0010
0000 0000 0000 1000 0010 0110 1000 0110
0100 0110.

The following figure shows the LCD display

T ERML ]

Note 2:

Note 3:

Note 4:

http://onsemi.com
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D17 to D96=“ 50%” display data,

W10 to W15=1,1,1,1,1,0”, W20 to
Ww25=1,1,1,1,1,0”, W30 to W35="1,1,1,1,1,0”,
others is set the same.

The following figure shows the LCD display

contents.
Bl1%
H_jv

The PWM duty is

displayed there.
(1 to 100)

Percent

D17 to D96= “100%” display data,

W10 to W15=1,1,1,1,1,17, W20 to
w25=“1,1,1,1,1,1”, W30 to W35=“1,1,1,1,1,17,
others is set the same.

D17 to D96= “75%” display data,

W10 to W15=1,1,1,1,0,1”, W20 to
w25=“1,1,1,1,0,1”, W30 to W35=“1,1,1,1,0,17,
others is set the same.
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LED (PWM) Test (2) Mode Timing (DEMO Mode = “7”)

When demonstration mode is “7”, the PWM duty is divides RGB color LED into three groups. The customer can
selected by switches from WO to W5. The LCD driver IC set duty of each group whenever the customer pushes the
(LC75843UGA) can control the PWM function of up to switch of “Command Set”. The customer can confirm LED
three channels separately. Therefore this evaluation board drive waveform outputting from the LCD driver IC.

' i1+ 1 Push 1 Push o o 1 Push o

| | | 0 "1 | | | | 12 | |

“‘Command Set” ‘ T — T I
switch ‘ . |_| |_| v v |_| v

“PWM Set” switch . .

VDD5V :( 3

INH |

CE

CL

DI

LED state
(S1/P1)

LED state
(S2/P2)

LED state
(S3/P3)

LED state
(S4/P4)

LCD display
(S5 1o S24)

LCD display
(S28)

P1 = Tum off (Low)

P2 = Turn off (Low)

l o l l l l
! ! ! ! ! ! !
| I | | ' '
! ex. PWM duty = 1% ex. PWM duty = 25% ex. PWM duty = 75%

P3 = Turn off (Low) : " "
T
l
'

I
l

LT

ex. PWM duty = 1%  ex. PWM duty = 50%

l
!

|

]

l

'

T T T T

l l l l
i P4 =Turn off (Low)
I I I
l

'

!

T

l

l

Display foroed off (VSS level) | “PWM_2" display “ ch1" display « 25%" display “ 75%" display “ ch2" display “ 50%" display

l l l
Display foroed off (VSS level) | All segments are OFF waveform drive

(1) (2 3) 4 (4) (5) (6) (7) (6) (4) ) (6

i Push i Push i Push i Push
1 12 13 1

“Command Set” — — —
switch |_| : : |_| |_| |_| |_| : :

P
“PWM Set” switch — |_|

VDD5V
INH

CE

[l [l
cL LI MM
[ (M

DI

LED state ‘
(S1/P1) _
LED state :

(s2P2) | 1 il 1 1 1 1 Al

P1 = Tum off (Low)

. PWM duty = 75% ! . PWM
LED state o vy | | Zﬁ‘y =100%
(S3/P3) -|_ Turn off (Low) Turn off (Low)
LED state ex. PWM duty = 50% , , , , ex. PWM duty = 50% , , ,
(S4/P4) " ' " ' " " ! Turn off (Low) ! " Turn off (Low)
LCD dlsplay - ! ex. PWM duty = 1% ex. PWM duty = 100% ! ex. PWM duty = 100% !
(85 to 824) : “ 50%" display | “ ch3” display | “ 100%" display | “ ch1” display “ ch2" display | “ ch3" display | “ ch1” display | j ‘510&%"
LCD display — . L . . . . L
(828) All segments are OFF waveform drive
4) (9 ®) 4) (4) 4) 4) (9) (6)
http://onsemi.com
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Operation Sequence

1.

The power supply of the evaluation board is turned
on by moving “POWER?” switch to the “ON”
position.

. The evaluation mode is selected by moving

“DEMO mode” switch to the “7” position.

. Set the switches (PFO to PF3, FCO to FC3, P1,

EXF, OC, SC, BU and W0 to W5) to set control
data.

For example, when the PFO to PF3="L,(0), H(1),
H(1), L(0)”, FCO to FC3=“L(0), H(1), L(0), H(1)”,
P1=“L(0)”, EXF=“L(0)”, OC=“L(0)”, SC=“L(0)",
BU="L(0)” and W0 to W5="L(0), L(0), L(0),
L(0), L(0), L(0)”, are set.

. The CCB serial data are transferred from

a controller circuit to LCD driver IC by pushing
the switch of “Command Set”.

. Set the switches of WO to W5=“H(1), H(1), H(1),

H(1), L(0), L(0)”.

. The CCB serial data are transferred from

a controller circuit to LCD driver IC by pushing
the switch of “PWM Set”.

. Set the switches of W0 to W5=“H(1), H(1), H(1),

H(1), L(0), H(1)”.

. Set the switches of W0 to W5=“H(1), H(1), H(1),

H(1), H(1), L(0)”.

. Set the switches of W0 to W5=“H(1), H(1), H(1),

H(1), H(1), H(1)”.

Transfer Command Data

Note 1:

D1 to D16= all “0” data,

D17 to D96= “PWM_2” display data,

D97 to D100= all “0” data, DT0=“0", DT1=0",
DT0=“0”, DT1=“0", PFO to PF3=0,1,1,0”,
FCO to FC3=0,1,0,17,

W10 to W15=“0,0,0,0,0,0”,

W20 to W25=0,0,0,0,0,0”,

W30 to W35=0,0,0,0,0,0,

PS10=%0”, PS11=“0", PS20="0", PS21="0",
PS30=%0”, PS31="0", PS40="0", PS41=“07,
PO to P2=“1,0,0”,

DN=“1”, EXF=“0", 0C="0", SC=“0", BU=“0".

“PWM_2” display data is D[96:17] = 0011 0010
0000 0000 0110 0001 0110 0100 0011 0010
0100 1100 0000 1000 0010 0110 1000 0110
0100 0110.

The following figure shows the LCD display

T PRMLE

Note 2:

Note 3:

Note 4:

Note 5:

Note 6:
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D1 to D16= all “0” data, D17 to D96=“ ch1”
display data, W10 to W15=0,0,0,0,0,0”,

W20 to W25=0,0,0,0,0,0”,

W30 to W35=0,0,0,0,0,0”,

PS10=“0", PS11="0", PS20="1", PS21=0”,
PS30=“0", PS31=0”, PS40="0", PS41=0",
others is set the same.

The following figure shows the LCD display
contents.

=k
—__J

The PWM channel
is displayed there.

D1 to D16= all “0” data, D17 to D96=“ 25%”
display data, W10 to W15=1,1,1,1,0,0”,

W20 to W25=“0,0,0,0,0,0”,

W30 to W35=“0,0,0,0,0,0”,

PS10=“0", PS11=“0", PS20="“1”, PS21=“0",
PS30=<0", PS31=“0", PS40=“0", PS41=“0",
others is set the same.

The following figure shows the LCD display

contents.
5k
H—)\r}

The PWM duty is Percent

displayed there.
(1 to 100)

D1 to D16= all “0” data, D17 to D96=“ 75%”
display data, W10 to W15="1,1,1,1,0,1”,

W20 to W25=0,0,0,0,0,0”,

W30 to W35=0,0,0,0,0,0”,

PS10=0”, PS11=<0", PS20=“1”, PS21=“0",
PS30=0", PS31=“0", PS40=“0", PS41=“0",
others is set the same.

D1 to D16= all “0” data, D17 to D96= “ ch2”
display data, W10 to W15=1,1,1,1,0,1”,

W20 to W25=0,0,0,0,0,0”,

W30 to W35=0,0,0,0,0,0”,

PS10=0", PS11=0", PS20=“1”, PS21=“0",
PS30=0”, PS31=“1", PS40=“0", PS41=“0",
others is set the same.

D1 to D16= all “0” data, D17 to D96=“ 50%”
display data, W10 to W15=1,1,1,1,0,1”,

W20 to W25=1,1,1,1,1,0”,

W30 to W35=0,0,0,0,0,0”,

PS10=“0", PS11=“0", PS20=“1", PS21=“0",
PS30=0”, PS31=“1”, PS40=“0", PS41=“0",
others is set the same.



Note 7:

Note 8:

Note 9:

Note 10:
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D1 to D16= all “0” data, D17 to D96=“ ch3”
display data, W10 to W15=1,1,1,1,0,1”,

W20 to W25=1,1,1,1,1,0”,

W30 to W35=0,0,0,0,0,0”,

PS10=0", PS11=<0", PS20="1", PS21=“0",
PS30=0", PS31=“1”, PS40=“1", PS41=“1",
others is set the same.

D1 to D16= all “0” data, D17 to D96=“ 100%”

display data, W10 to W15=1,1,1,1,0,1”,
W20 to W25=1,1,1,1,1,0”,

W30 to W35=1,1,1,1,1,17,

PS10=0", PS11=<0", PS20="“1", PS21=<0",
PS30=0”, PS31=“1”, PS40=“1", PS41=“1",
others is set the same.

D1 to D16= all “0” data, D17 to D96=“ ch1”
display data, W10 to W15=1,1,1,1,0,1”,

W20 to W25=1,1,1,1,1,0”,

W30 to W35=1,1,1,1,1,17,

PS10=“0", PS11=0", PS20=“1", PS21=“0",
PS30=0", PS31=“0", PS40=0", PS41=“0",
others is set the same.

D1 to D16= all “0” data, D17 to D96=“ ch2”
display data, W10 to W15=1,1,1,1,0,1”,

W20 to W25=1,1,1,1,1,0”,

W30 to W35=“1,1,1,1,1,17,

PS10=“0", PS11=0", PS20=“1", PS21=“0",
PS30=“0", PS31=“1", PS40=“0", PS41=0",
others is set the same.

Note 11:

Note 12:

Note 13:
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D1 to D16= all “0” data, D17 to D96= “ ch3”
display data, W10 to W15=1,1,1,1,0,1”,

W20 to W25=1,1,1,1,1,0,

W30 to W35=1,1,1,1,1,17,

PS10=0”, PS11=<0", PS20=“1”, PS21=“0",
PS30=0", PS31=“1”, PS40=“1", PS41=“1",
others is set the same.

D1 to D16= all “0” data, D17 to D96= “ ch1”
display data, W10 to W15=1,1,1,1,0,1”,

W20 to W25=1,1,1,1,1,0,

W30 to W35=1,1,1,1,1,17,

PS10=0”, PS11=<0", PS20=“1”, PS21=<0",
PS30=0", PS31=“0", PS40=0", PS41=“0",
others is set the same.

D1 to D16= all “0” data, D17 to D96=“ 100%”
display data, W10 to W15=1,1,1,1,1,1”,
W20 to W25=1,1,1,1,1,0,

W30 to W35=1,1,1,1,1,17,

PS10=“0", PS11=“0", PS20=“1", PS21=“0",
PS30=0", PS31=%0”, PS40=0", PS41=“0",
others is set the same.
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Flowchart

“DEMO mode”=“7"

| Set the switches |

'

| Push the “Command Set” |

LCD displays
a “PWM_2"

| Push the “Command Set”

LCD displays
a* ch1”

| Set the switches of PWM duty (W0 to W5)

| Push the “PWM Set” |
LCD display
a PWM duty value

Is setting of P2(R)
completion?

Push the “Command Set”

LCD displays
a“ ch2’

| Set the switches of PWM duty (W0 to W5)

| Push the “PWM Set’ |
LCD display
a PWM duty value

Is setting of P3(G)
completion?

'

Push the “Command Set”

LCD displays
a“ ch3

| Set the switches of PWM duty (WO to W5)

| Push the “PWM Set” |

LCD display
a PWM duty value

Is setting of P4(B)
completion?
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Demonstration (1) Mode Timing (DEMO Mode = “8”)
When demonstration mode is “8”, LCD number display
count ups every second and the LED is eight colors of

lighting. The customer can confirm display of LCD and
LED by an automatic demonstration.

a controller circuit to LCD driver IC by pushing
the switch of “Command Set”.

Transfer Command Data

Note 1: D1 to D16= all “0” data, D17 to D96= “START”
display data, D97 to D100= all “0” data,
DT0="0", DT1=0”, PFO to PF3=0,1,1,0",
FCO to FC3=0,1,0,1",

W10 to W15=“0,0,0,0,0,0”,
W20 to W25=0,0,0,0,0,0,
W30 to W35=0,0,0,0,0,0,
PS10=0", PS11=0", PS20="0”, PS21="0",

! ' ' 'Push
“Command Set” : — U
switch ' o 1 sec
Timer counter :| 0 [o [ 1 2 3 4 5 6 7 8 9 10 1
voDsv e
NH_ . | | | | | | | | | |
CE_ . oo e e e e e e e e e T
S T T T T T
SN S | N O N
! o 1 Note 1 Note 2
LED state : P1 =Tl,‘|rn of‘f(Low) ‘
LED tate —
state l o | |
state ~
LE(S?)/P:’)) ! P3 = Turn off (Low) l—l—l—l—l—l_
state ! = ‘rn of ‘ ow) ‘
(S4/P4) . P4="Turn off (Low) | I—I—L
LCD dlsplay : Di(s\?lsag‘\f:\l;gle‘)d off | | 'START' “00000” “11111” 22222" “33333" “44444” “55555” “66666" TTTTT “88888" “99999” “QOOUO"
(S5 to S24) | displa display display display display display display display display display display display
LCD display | bisplay forcsdoff
(828) | (VSS level) | All segments are OFF waveform drive
Q) 2 3 @
Operation Sequence PS30=“07, PS31=“0", PS40=“0", PS41=“0",
1. The power supply of the evaluation board is turned PO to P2=1,0,07,
on by moving “POWER” switch to the “ON” DN=17, EXF=0", 0C="07, SC=“0", BU="0".
position.
2. The automatic demonstration mode is selected by “START” display data is D[96:17] = 0001 1000
moving “DEMO mode” switch to the “8” position. 0011 0010 0111 0010 0001 1000 0101 0010
3. Set the switches (PFO to PF3, FCO to FC3, P1, 0001 0000 1100 0110 0100 0110 0001 0000
EXF, OC, SC, BU and W0 to W5) to set control 0100 1010.
data. The following figure shows the LCD display
For example, when the PFO to PF3="L,(0), H(1), contents.
H(1), L(0)”, FCO to FC3=“L(0), H(1), L(0), H(1)”, T T
P1=L(0)”, EXF=“L(0)”, OC=“L(0)”, SC=“L(0)”, 5 0 H F? 0
BU=“L(0)” and WO to W5=“L(0), L(0), L(0), -
L(0), L(0), LQO)”’ are set. Note 2: The display data by the timer counter value are
4. The CCB serial data are transferred from transferred

— When “1” : D5,D9,D13=0,0,0”,
D17 to D96= “00000” display data,
Other display data = all “0” data

— When “2” : D5,D9,D13="1,0,0”,
D17 to D96= “11111” display data,
Other display data = all “0” data

— When “3” : D5,D9,D13=“0,1,0”,
D17 to D96= “22222” display data,
Other display data = all “0” data

- When “4” : D5,D9,D13="1,1,0”,
D17 to D96= “33333” display data,
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Other display data = all “0” data

— When “5” : D5,D9,D13=0,0,17,
D17 to D96= “44444” display data,
Other display data = all “0” data

— When “6” : D5,D9,D13=1,0,17,
D17 to D96= “55555” display data,
Other display data = all “0” data

- When “7” : D5,D9,D13=0,1,17,
D17 to D96= “66666” display data,
Other display data = all “0” data

— When “8” : D5,D9,D13=1,1,1",
D17 to D96= “77777” display data,
Other display data = all “0” data

— When “9” : D5,D9,D13=0,0,0”,
D17 to D96= “88888” display data,

Demonstration (2) Mode Timing (DEMO Mode = “9”)
When demonstration mode is “9”, PWM duty of the LED
drive changes every 100 ms. The customer can confirm

Other display data = all “0” data

- When “10”: D5,D9,D13=1,1,17,
D17 to D96= “99999” display data,
Other display data = all “0” data

“99999” display data is D[96:17] = 0111 0010
0111 0010 0111 0010 0111 0010 0111 0010
0100 1010 0100 1010 0100 1010 0100 1010
0100 1010.

The following figure shows the LCD display

BEEEEE

LED brightness adjustment function using PWM duty by
an automatic demonstration.

“Command Set”
switch

v 100ms
3

Timer counter

. \ \
0 1 10 |11 30 |31 32 33 34 91192 93 112 |11 30 |31 32
I Y Y 2 LR S R 2 ECH XY 123 LY )
VDD5V : : : 1 1 1 1 ‘ 1 1 1 1 1
, , , ' ' ' ' ' ' ' ' '
INH Lo ! i i i i i i
' ' ' ' ' ' ' ' '
! ! ! ! 1 ! 1 ! ! ! ! ! !
cE_ o 1 1 ]l Il Il
I I I I
c I [ I I 1]
o T T T T
DI | | | |
' ' ' '
o ' Note 1 <«— Note2 >
U U U U
: : : : LED turn on LEDturnon LEDturnon LED turnon LED turn on LED turn on LED turn on LED turn on
L ‘ (1.56% duty) (3.12% duty) (4.69% duty) (6.25% duty) (98.44% duty)  (100% duty)  (1.56% duty)  (3.12% duty)
(s Same) "= | 100000
LCD display npisplay forced off '
P y I(S\?Sasyg\:;e) © “PWM_3" | ‘1% 3% 4%" ‘6% | “ 98%" “ 100%" 1%" 3%" |
(S5 to S24) displa display display displa display display display display displa
LCD display pisplay forced off
(828) (VSS level) | All segments are OFF waveform drive

N eE6 @

Operation Sequence
1. The power supply of the evaluation board is turned

on by moving “POWER” switch to the “ON”
position.

. The automatic demonstration mode is selected by
moving “DEMO mode” switch to the “9” position.

. Set the switches (PFO to PF3, FCO to FC3, P1,
EXF, OC, SC, BU and W0 to W5) to set control
data.
For example, when the PFO to PF3="1,(0), H(1),
H(1), L(0)”, FCO to FC3=“L(0), H(1), L(0), H(1)”,
P1=1(0)”, EXF=“L(0)”, OC="L(0)”, SC=“L(0)",
BU="L(0)” and W0 to W5=“L(0), L(0), L(0),
L(0), L(0), L(0), are set.

4. The CCB serial data are transferred from
a controller circuit to LCD driver IC by pushing
the switch of “Command Set”.

Transfer Command Data

Note 1: D1 to D16= all “0” data, D17 to D96= “AUTO”
display data, D97 to D100= all “0” data,
DT0=“0", DT1=0”, PFO to PF3=0,1,1,0”,
FCO to FC3=0,1,0,1”,

W10 to W15=“0,0,0,0,0,0”,

W20 to W25=0,0,0,0,0,0”, W30 to
W35=%0,0,0,0,0,0”,

PS10=“17, PS11="1", PS20="1", PS21=0",
PS30="0", PS31="17, PS40="1", PS41="1",
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PO to P2=1,0,07,
DN=“1”, EXF=“O”, OC=“0”, SC=“O”, BU=“0”.

“AUTO” display data is D[96:17] = 0111 0010
0000 0000 0110 0001 0110 0100 0011 0010
0100 1000 0000 1000 0010 0110 1000 0110
0100 0110.

The following figure shows the LCD display

contents.
HLTL

DEMO Mode Change Timing

The following figure shows the timing example when the
customer changes the switch of “DEMO mode”
successively. The update of the control data and display data
in the LCD driver IC does not change only by having
changed the switch of “DEMO mode”. When the customer

Note 2: D17 to D96=“ % display data,

W10 to W15, W20 to W25 and W30 to W35 are
set by the timer counter value. others is set the
same value.

The following figure shows the LCD display

contents.

The PWM dutyis  Percent

displayed there.
(1 to 100)

pushed the switch of “Command Set” after having changed
the switch of “DEMO mode”, command is transferred.
The LCD panel display is cleared when the customer pushes
the switch of “Command Set” after having set the switch of
“DEMO mode” to “0”.

“DEMO mode”

switch
Push

“Command Set”

| “6" (PWM test)
switch :

i

Push

“PWM Set” switch

INH

.

CE [ [] [l [ I
c_. ML ([N [N ol | o
o W m T m
LED state ' ‘ 1 ! : ! : | }
(S1/p1) P1 = Turn off (Low) . . . .
LED l ‘ ] ‘ ‘
(SZS/tIStZe) P2 = Turn off (Low) " " " " " | | Turn on (100% duty): ‘ | Turn off (Low)
LED ‘ ' | | \
(S;/t;ge) P3 = Tum off (Low) LD LU EFLTT vum on (100% autyy : | Tumoff (ow)
LED : : : ! !
(345/,[;36) P4 = Turn off (Low) " " " " " ‘ : | Turn on (100% duty), : | Turn off (Low)
LCD displ i ! ' ‘ ‘
(S5 toISSPQiS; DI(S\?Isas),/ E)\:Zf)d of | “PWM_1" display | “ 50%” display | “ 65%” display | All segments are on | fg::?ﬂgt:;z::dzﬁe)
LCD d|(ssp£as); Di(s\;)lsasy E\:z(le)d off | All segments are off (OFF waveform drive) : | All segments are on fg:;%’nsz}zramredzire)

()]

Operation Sequence

1. The evaluation mode can be selected by moving
the switch of “DEMO mode”.

2. The evaluation mode can be changed by moving
the switch of “DEMO mode™.

3. The CCB serial data are transferred from
a controller circuit to LCD driver IC by pushing
the switch of “Command Set”.

4. The All OFF test mode is selected by moving
“DEMO mode” switch to the “0” position.

5. The CCB serial data are transferred from
a controller circuit to LCD driver IC by pushing
the switch of “Command Set”. Thereby, the LCD
panel display is cleared.
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OSCILLOSCOPE OBSERVATION WAVEFORM

Waveform of All OFF Test Mode (DEMO Mode = “0”)
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Figure 22. LCD Drive Waveform (SC = 0, BU = 0)
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Figure 23. LCD Drive Waveform (SC =1, BU = 0)

Sns 0. 0000s Osto 32/ 32 E3100%
Display forced off
com1 Py
S5 Display forced off
2
S28 Display forced off
P1 . not éﬂeélea b-yBU
4
Edge DG 3.00v
DC1HQ DC1HQ DCTHQ DCTHQ
ofs 10. O¥ofs 0. 00Viofs —10. 0Viofs —19. Y

- ov

- ov

- oV

Figure 24. LCD Drive Waveform (SC =0, BU = 1)
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Waveform of All ON Test Mode (DEMO Mode = “1”)
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Figure 25. LCD Drive Waveform (SC =0, BU = 0)
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Figure 27. LCD Drive Waveform (SC =0, BU = 1)
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Figure 29. LCD Drive Falling Waveform of Big Load

(SC =0,BU =0, P1=0)
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Figure 26. LCD Drive Waveform (SC =1, BU = 0)
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Figure 28. LCD Drive Rising Waveform of Big Load
(SC=0,BU=0,P1=1)
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Waveform of LCD Display Test (1) Mode (DEMO Mode = “2”)
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Figure 30. Monitor Clock Output from
a General-Purpose Port

Waveform of LCD Display Test (2) Mode (DEMO Mode = “3”)
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Figure 32. Monitor Clock Output from
a General-Purpose Port
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Figure 31. Monitor Clock Output from
a General-Purpose Port (Zoom In)
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Figure 33. Monitor Clock Output from
a General-Purpose Port (Zoom In)
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Waveform of LED (PWM) Test (1) Mode (DEMO Mode = “6”)
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Figure 34. 1%-duty PWM Drive Waveform Figure 35. 50%-duty PWM Drive Waveform
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Figure 38. 1%-duty PWM Drive Waveform Figure 39. 1%-duty PWM Drive Waveform
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Waveform of LCD Drive Output
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Figure 40. 1/4 Duty LCD Drive Scheme
(JPDTO = Remove, JPDT1 = Remove)
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Figure 42. 1/2 Duty LCD Drive Scheme
(JPDTO = Remove, JPDT1 = Insert)
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Figure 41. 1/3 Duty LCD Drive Scheme

(JPDTO = Insert, JPDT1 = Remove)
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Figure 43. 1/1 Duty LCD Drive Scheme

(JPDTO = Insert, JPDT1 = Insert)
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PRINTED CIRCUIT BOARD LAYOUT
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Figure 45. Pattern2 Layer of LC75843UGAGEVB Reference Design
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Figure 47. Regist2 Layer of LC75843UGAGEVB Reference Design
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Figure 49. Outside Dimension of LC75843UGAGEVB Reference Design
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ABOUT THE USE OF THE AC ADAPTER

If the customer prepares parts and remodels it by case, please be careful about polarity enough. When the AC
soldering, the customer can change a main power supply adapter of the wrong polarity was used, the evaluation board
into an evaluation board supplied from an AC adapter. In this may be damaged.

Table 15. RECOMMENDATION PARTS

Description Manafuacturer Manufacturer Part Number Explanation Lead Free
DC power jack Marushin Electric Mfg MJ-179PH Mate Plug 2.1 mm Yes
AC adapter Go Forward Enterprise GF12-US0913 DC9V, Center Plus Yes
L 8 14,5 o oLEe
BB w T_{_
HELE = T
i _ —=—= (1) 9Vin
mJ e = —= (2) GND
= ——a (3) GND Center Plus

U"‘,k_ oO-E®

Contents of Alteration Work

(1) Remove the Socket Pins (“9Vin”, “GND”).
(2) Take Off a Label.

(3) Soldering the DC Power Jack.

(1) Remove the Socket Pins (3) Soldering the DC Power Jack

ON POWER

(2) Take Off a Label
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BILL OF MATERIALS

Table 16. BILL OF MATERIALS OF LC75843UGA EVALUATION BOARD (LC75843UGAGEVB)

Designator Qty. Description Part Number Value Manufacturer
IC1-IC3 3 Linear Regulator (LDO) LM317EMP 1.2V 1o 37V, 1 Amax National Semiconductors
IC4 1 FPGA (Cyclone) EP1C3T144C8N TQFP144 ALTERA
IC5 1 Configuration ROM (EEPROM) EPCS1SI8N 1 Mbit ALTERA
IC6 1 Power Supply Voltage Supervisors TLC7733ID VTH =293V T
IC7 1 Crystal Oscillator KC7050B50.0000C31B00 50.0000 MHz KYOCERA
LSI 1 LCD Driver IC LC75843UGA 1/1 to 1/4 Duty, ON Semiconductor
100 Segments(max)
LCD 1 LCD Panel VIM-828-DP5.7-6-HV-RH-W 14SEGx8DIGIT, 1/4 Duty Varitronix
TR1-TR4 4 NPN Transistor 28C2712-GR(F) VCEO =50V, Ic = 150 mA Toshiba
D1, D2 2 Diode MMSD4148T VR=100V,IF=02A ON Semiconductor
LED1, LED7 1 LED L-934ID Red, D =3 mm Kingbright
LED2, LED3, LED6 3 LED L-934SGD Green, D = 3 mm Kingbright
LED4 1 LED LATBT66B RGB-color, Anode Common | Siemens AG (OSRAM)
LED5 1 LED MSML-A101-S00J1 Orange Avago TECHNOLOGIES
R8 1 Resistor MCR10EZPF10R0 10Q +1%, 1/8 W ROHM
R2 1 Resistor MCR10EZPF51R0 51 Q+1%, 1/8 W ROHM
R46 1 Resistor MCR10EZPF82R0 82Q+1%, 1/8 W ROHM
R45 1 Resistor MCR10EZPF91R0 91 Q+1%, 1/8 W ROHM
R19 1 Resistor MCR10EZPF1000 100 Q 1%, 1/8 W ROHM
R43, R44 2 Resistor MCR10EZPF2000 200 Q £1%, 1/8 W ROHM
R1, R3 2 Resistor MCR10EZPF2400 240 Q £1%, 1/8 W ROHM
R5 1 Resistor MCR10EZPF3300 330 Q +1%, 1/8 W ROHM
R6 1 Resistor MCR10EZPF3600 360 Q +1%, 1/8 W ROHM
R4, R23-R25, R27-R29 7 Resistor MCR10EZPF3900 390 Q +1%, 1/8 W ROHM
R7 1 Resistor MCR10EZPF6200 620 Q +1%, 1/8 W ROHM
R9, R10, R20-R22, 1 Resistor MCR10EZPF1001 1kQ +1%, 1/8 W ROHM
R39-R42, R47, R48
R11-R18 8 Resistor MCR10EZPF1002 10 kQ +1%, 1/8 W ROHM
R26 1 Resistor MCR10EZPF3002 30 kQ +1%, 1/8 W ROHM
R30-R38 9 Resistor MCR10EZPF1003 100 kQ +1%, 1/8 W ROHM
Cc21 1 Multilayer Ceramic Capacitor C2012JB2E102K 1000 pF £+10%, 250 V TDK
C2, C3, C5, C7, 17 Multilayer Ceramic Capacitor GRM21BB11H104KAO1L 0.1 uF £10%, 50 V Murata
C9-C19, C22, C24
C4, Cs, C8, C20, C25 5 Multilayer Ceramic Capacitor GRM21BB31A106KE18L 10 uF £10%, 10 V Murata
C1, C23 2 Aluminum Electrolytic Capacitor 25PK100MEFC5X11 100 uF +20%, 25 V Rubycon
SWi1 1 Toggle Switch A-12AH ON-ON, Right Angle, NIKKAI
0.4 VA MAX 28 V
SW5-Sw23 19 Toggle Switch G-12AP ON-ON, Straight, NIKKAI
0.4 VA MAX 28 V
SW3, Sw4 2 Push Button Switch B3F-1002 H=5mm, 150 g OMRON
SW2 1 Rotary Code Switch ERD210RSZ Shift Type, 0 to 9, BCD, Excel Cell Electronic
Real Code
CN1 1 Connector HIF3FC-10PA-2.54DSA(71) 10pin, Straight, HIROSE
Polarity Slot 1
CN2-CN5 4 Socket Terminal FHU-1x428G 9pin Useconn Electronics
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Table 16. BILL OF MATERIALS OF LC75843UGA EVALUATION BOARD (LC75843UGAGEVB) (continued)

Designator Qty. Description Part Number Value Manufacturer
VDD5V, VOUP, GND1-GND4, 1 Check Terminal WT-2-1 D=3mm,H=10mm MAC8
OSCl, INH, CE, CL, DI
S1-S24, S28 25 Check Terminal LC-2-G-White White MAC8
COM1-COM4 4 Check Terminal LC-2-G-Skyblue Skyblue MAC8
JPDTO, JPDT1, JP5V, JP300K, 17 Socket Pin W81102T3825RC 2pin RS Components
JP38K, JPGND, JPINH, JPCE,
JPCL, JPDI, JPUP,
JPP1-JPP4, 9Vin, GND
SP5V, SPUP 2 Jump Socket MJ254-6RD Red Useconn Electronics
SPOSCI 1 Jump Socket MJ254-6BU Blue Useconn Electronics
SPINH, SPCE, SPCL, SPDI 4 Jump Socket MJ254-6WH White Useconn Electronics
SPP1-SPP4 4 Jump Socket MJ254-6GN Green Useconn Electronics
1 Printed Board LC75843UGAGEVBPCB 200 x 150 mm, t = 1.6 mm, ON Semiconductor
2-levels, FR-4
4 Screw M3
4 Nut M3
4 Natural Rubber Foot BU-692-A Black, M15 x 7.5 mm SATO PARTS
Cc

CCB is a registered trademark of Semiconductor Components Industries, LLC.
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ON Semiconductor and the ON Semiconductor logo are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or
other countries. ON Semiconductor owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s
product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor is an Equal Opportunity/Affirmative Action Employer. This literature is
subject to all applicable copyright laws and is not for resale in any manner.

The evaluation board/kit (research and development board/kit) (hereinafter the “board”) is not a finished product and is as such not available for sale to consumers. The board is only intended
for research, development, demonstration and evaluation purposes and should as such only be used in laboratory/development areas by persons with an engineering/technical training
and familiar with the risks associated with handling electrical/mechanical components, systems and subsystems. This person assumes full responsibility/liability for proper and safe handling.
Any other use, resale or redistribution for any other purpose is strictly prohibited.

The board is delivered “AS IS” and without warranty of any kind including, but not limited to, that the board is production-worthy, that the functions contained in the board will meet your
requirements, or that the operation of the board will be uninterrupted or error free. ON Semiconductor expressly disclaims all warranties, express, implied or otherwise, including without
limitation, warranties of fitness for a particular purpose and non-infringement of intellectual property rights.

ON Semiconductor reserves the right to make changes without further notice to any board.

You are responsible for determining whether the board will be suitable for your intended use or application or will achieve your intended results. Prior to using or distributing any systems
that have been evaluated, designed or tested using the board, you agree to test and validate your design to confirm the functionality for your application. Any technical, applications or design
information or advice, quality characterization, reliability data or other services provided by ON Semiconductor shall not constitute any representation or warranty by ON Semiconductor,
and no additional obligations or liabilities shall arise from ON Semiconductor having provided such information or services.

The boards are not designed, intended, or authorized for use in life support systems, or any FDA Class 3 medical devices or medical devices with a similar or equivalent classification in
a foreign jurisdiction, or any devices intended for implantation in the human body. Should you purchase or use the board for any such unintended or unauthorized application, you shall
indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable
attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that ON Semiconductor
was negligent regarding the design or manufacture of the board.

This evaluation board/kit does not fall within the scope of the European Union directives regarding electromagnetic compatibility, restricted substances (RoHS), recycling (WEEE), FCC,
CE or UL, and may not meet the technical requirements of these or other related directives.

FCC WARNING — This evaluation board/kit is intended for use for engineering development, demonstration, or evaluation purposes only and is not considered by ON Semiconductor to
be a finished end product fit for general consumer use. It may generate, use, or radiate radio frequency energy and has not been tested for compliance with the limits of computing devices
pursuant to part 15 of FCC rules, which are designed to provide reasonable protection against radio frequency interference. Operation of this equipment may cause interference with radio
communications, in which case the user shall be responsible, at its expense, to take whatever measures may be required to correct this interference.

ON Semiconductor does not convey any license under its patent rights nor the rights of others.

LIMITATIONS OF LIABILITY: ON Semiconductor shall not be liable for any special, consequential, incidental, indirect or punitive damages, including, but not limited to the costs of
requalification, delay, loss of profits or goodwill, arising out of or in connection with the board, even if ON Semiconductor is advised of the possibility of such damages. In no event shall
ON Semiconductor’s aggregate liability from any obligation arising out of or in connection with the board, under any theory of liability, exceed the purchase price paid for the board, if any.
For more information and documentation, please visit www.onsemi.com.

PUBLICATION ORDERING INFORMATION

LITERATURE FULFILLMENT: TECHNICAL SUPPORT
Email Requests to: orderlit@onsemi.com North American Technical Support: Europe, Middle East and Africa Technical Support:
Voice Mail: 1 800-282-9855 Toll Free USA/Canada  Phone: 00421 33 790 2910
ON Semiconductor Website: www.onsemi.com  Phone: 011 421 33 790 2910 For additional information, please contact your local Sales Representative
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