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ROHM Datasheet

SEMICONDUCTOR

Standard LCD Segment Drivers "Ffélg R(E%FS

I
ROHM Electronic Components Directive Compliance
BU9795ZKS2 MAX 140 segments (SEG35xCOM4)
@Features @®Key Specifications
B Integrated RAM for display data (DDRAM) : B Supply Voltage Range: +2.5V to +5.5V
35 x 4bit (Max 140 Segment) B Operating Temperature Range: -40°C to +85°C
m | CD drive output : B Max Segments: 140 Segments
4 Common output, Max 35Segment output m  Display Duty: 1/4
B Integrated Buffer AMP for LCD driving m Bias: 1/2, 1/3 selectable
B Integrated Oscillator circuit B Interface: 3wire serial interface
B No external components
B | ow power consumption design
@ Applications @®Packages W (Typ.) x D (Typ.) x H (Max.)
B Telephone
B FAX
m  Portable equipment (POS, ECR, PDA etc.)
m DSC
m DVC
m  Car audio
B Home electrical appliance
B Meter equipment
etc.
SQFP-T52
12.00mm x 12.00mm x 1.50mm
@ Typical Application Circuit
VDD
1 VDD COMO
li VLCD COM1
777 COMm2
COM3
INHb
Controller SSB Segment
LCD
SCL SEGO
SEGH1
OSCIN
TEST .
VSS SEG34
777

Internal oscillator circuit mode

Figure 1. Typical application circuit

OProduct structure : Silicon monolithic integrated circuit OThis product is not designed for protection against radioactive rays.
www.rohm.com
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BU9795ZKS2

MAX 140 segments (SEG35xCOM4)

Datasheet

COMOQ -+ COM3

@Block Diagrams / Pin Configurations / Pin Descriptions

SEGO -~ SEG34

mmmmmmm

Ve Evcltagegenerator % T 40 * H H H H H H H H H H H H H ! 2%
Cgmr;?n Sedgrirc:rm secze[ [ (] seai2
sea2s[_J[_| "] seant
seaz6] | "] seaio
LoD BIAS sec27[ | T seco
SELECTOR seazs[_J[_| ] seas
' Gomren || owameal ]| oo == g
seas1[ | "] secs
VLCD seaaz[_J[_| ] seca
seaas[_J[_| ] sees
INHb J secaa[_J[_| ] sec2
Soomr” H oot cow T} Q ] seo
0SOLLATOR || power On Rt comtI I e
o HHHEHHHEHHAHE-
VS
TEST CSB SD SCL
Figure 2. Block Diagram Figure 3. Pin Configuration (TOP VIEW)
Table 1 Pin Description
Pin name Pin No. IO Function
INHb 13 Input terminal for turn off display
H : turn on display L : turn off display
Test input (ROHM use only)
TEST 12 Must be connect to VSS
External clock input
OSCIN 7 Ex clock and Int clock can be changed by command.
Must be connect to VSS when use internal oscillation circuit.
SD 10 serial data input
SCL 9 serial data transfer clock
CSB 8 Chip select "L” active
VSS 6 GND
VDD 5 Power supply
VLCD 4 Power supply for LCD driving
14-28,
SEGO0-34 30-36 O SEGMENT output for LCD driving
38-50
51-52, .
COMo-3 1-2 O COMMON output for LCD driving

www.rohm.com
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BU9795ZKS2 MAX 140 segments (SEG35xCOM4) Datasheet

@ Absolute Maximum Ratings (VSS=0V)

Parameter Symbol Ratings Unit Remark
Power supply voltage1 VDD -0.5t0 +7.0 V | Power supply
Power supply voltage2 VLCD -0.5to VDD V | LCD drive voltage

When use more than Ta=25°C, subtract 8.5mW

Power dissipation Pd 0.85 W per degree (Package only)
Input voltage range VIN -0.5to VDD+0.5 \
Operational temperature range Topr -40 to +85 °c
Storage temperature range Tstg -55t0 +125 °Cc

@®Recommended Operating Ratings(Ta=-40°C to +85°C,VSS=0V)

Ratings .
Parameter Symbol - Unit Remark
Min. Typ. Max.
Power Supply voltage1 VDD 25 - 5.5 V | Power supply
VDD .
Power Supply voltage?2 VLCD 0 - o4 V | LCD drive voltage

* Please use VDD-VLCD>2.4V condition.

@Electrical Characteristics
DC Characteristics (VDD=2.5V to 5.5V, VSS=0V, Ta=-40°C to +85°C, unless otherwise specified)

Limits
Parameter Symbol Unit Conditions
MIN TYP MAX
“H” level input voltage VIH 0.7vDD - VDD \
“L” level input voltage VIL VSS - 0.3vDD | V
“H” level input current IIH - - 1 A
“L” level input current lIL -1 - - HA
LCD Driver SEG RON - 3.5 - kQ lload=+1 OHA
on resistance COM RON - 35 - kQ
VLCD supply voltage VLCD 0 - vDD-2.4| V | VDD-VLCD=2.5V
Standby current Ist - - 5 pA | Display off, Oscillator off
VDD=3.3V, Ta=25°C,
Power consumption 1 IDDA - 12.5 30 HA | Power save modei, FR=70Hz
1/3 bias, Frame inverse
VDD=3.3V, Ta=25°C,
Power consumption 2 IDD2 - 20 40 MA | Normal mode, FR=80Hz
1/3 bias, Line inverse

-rohm.
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BU9795ZKS2 MAX 140 segments (SEG35xCOM4)

Datasheet

@Electrical Characteristics - continued
Oscillation Characteristics (VDD=2.5V to 5.5V,VSS=0V, Ta=-40°C to +85°C)

Limits
Parameter Symbol Unit Conditions
MIN TYP MAX
Frame frequency foLk 56 80 104 Hz | FR = 80Hz setting
Frame frequency1 feLki 70 80 90 Hz | VDD=3.5V, 25°C
MPU interface Characteristics(VDD=2.5V to 5.5V,VSS=0V, Ta=-40°C to +85°C)
Limits . .
Parameter Symbol Unit Conditions
MIN TYP MAX
Input rise time tr - - 80 ns
Input fall time tf - - 80 ns
SCL cycle time tSCYC 400 - - ns
“H” SCL pulse width tSHW 100 - - ns
“L” SCL pulse width tSLW 100 - - ns
SD setup time tSDS 20 - - ns
SD hold time tSDH 50 - - ns
CSB setup time tCSS 50 - - ns
CSB hold time tCSH 50 - - ns
“H” CSB pulse width tCHW 50 - - ns
tCHW
CSB
tCSS tr tCSH
e < tSCYC ¥
~1SLW
K‘ Y tsHw ﬁ \ /
SCL —]
tSDS | tSDH
P I e e e
Figure 4. Interface Timing
@1/0 equivalent circuit
VDD ¥ VDD X
VLCD g ZE M TEST X i& W—>—
VSS [X i& VSS  [X i&
VbD [} Z& VDD [¥]
CSB, SD, SCL X i& M >— OSCIN
VSS  [X vss g 1]7
VDD ¥ ég oo g
INHb [ %g MA %
VSS [} vss %]
Figure 5. 1/0 equivalent circuit
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BU9795ZKS2 MAX 140 segments (SEG35xCOM4)

Datasheet

@Example of recommended circuit

VDD
1 VDD COMo
h VLCD COM1
777 COM2
COM3
INHb
Controller gSB Seagment
LCD
SCL SEGO
SEGH1
OSCIN
TEST .
VSS SEG34
777
Using internal oscillator circuit mode
VDD
1 VDD COMo
’7 VLCD COM1
777 COM2
COM3
INHb
Controller SSB Segment
LCD
SCL SEGO
SEGH1
OSCIN
TEST
VSS SEG34

Using external oscillator mode

Figure 6. Recommended circuit
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BU9795ZKS2 MAX 140 segments (SEG35xCOM4) Datasheet

@Function Description
OCommand and data transfer method
O3-SPI (3wire Serial interface)

This device is controlled by 3-wire signal (CSB, SCL, and SD).

First, Interface counter is initialized with CSB="H", and CSB="L" makes SD and SCL input enable.

The protocol of 3-SPI transfer is as follows.

Each command starts with Command or Data judgment bit (D/C) as MSB data, followed by D6 to DO during

CSB ="L".

(Internal data is latched at the rising edge of SCL, it is converted to 8bits parallel data at the falling edge of 8th CLK.)

Command/Data

csB i

SD ID/C| D6} D5} D4} D3} D2} D1} D0>< D/C | D6) D5) D4) D3) D2} D1} DOX D7) De) D5} D4} D3| D2} D1} Do} D7) D6} D5 i

Command

D/C = “H” : Command D/C = “L” : Data

Figure 7. 3-SPI Command/Data transfer format

OCommand transfer method

After CSB="H"—"L", 1st byte is always a command input.

MSB of the command input data will be judged that the next byte data, it is a command or display data (This bit is called
“command or data judgment bit”).

When set “command or data judge bit’=1’, next byte will be (continuously) command.

When set “command or data judge bit’=‘0’, next byte data is display data.

1 Command 1 Command 1 Command 0 Command Display Data

Once it becomes display data transfer condition, it will not be back to command input condition even if D/C=1.

So if you want to send command data again, please set CSB="L"—"H".

(CSB “L"—"H” will cancel data transfer condition.)

Command transfer is done by 8bits unit, so if CSB="L"—"H” with less than 8bits data transfer, command will be
cancelled.

It will be able to transfer command with CSB="L" again.

In Case Of Command Transfer

V. Command R Command N

SCL 4

: 1
SD ';1\

3 7 1 2 5 2 5
STATUS !  DISCTL Command Transfer X_Command Cancelled (Less Than 8bits) X DISPON Gommand Transfer |

Figure 8. Command transfer format

-rohm.
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BU9795ZKS2 MAX 140 segments (SEG35xCOM4) Datasheet

OWrite display data and transfer method

This LSI has Display Data RAM (DDRAM) of 35x4=140bit.
The relationship between data input and display data, DDRAM data and address are as follows.

Command

0000000 abcdefgh|ijkI1lmnoop
|
T

—> Display Data

8 bit data will be stored in DDRAM. The address to be written is the address specified by ADSET command, and the
address is automatically incremented in every 4bit data.

Data can be continuously written in DDRAM by transmitting Data continuously.

(When RAM data is written successively after writing RAM data to 22h (SEG34), the address is returned to 00h
(SEGO) by the auto-increment function.

DDRAM address

00h 01h 02h 03h 04h 05h 06h 0Q7h =====---* 1Eh 1Fh 20h 21h 22h
0| a e i m q u COMO
11 b f j n r v COM1
BIT
2| ¢ g k o] S X COMm2
3| d h I p t y COMS3
SEG SEG SEG SEG SEG SEG SEG SEG _ ... .. SEG SEG SEG SEG SEG
0 1 2 3 4 5 6 7 30 31 32 33 34

As data transfer to DDRAM happens every 4bit data, it will be cancelled if it changes CSB="L"—"H” before
4bits data transfer.

Command RAM write

SD i \ Address set AD7XD6XD5XD4XD3XD2XD1XDO>< D7) D6 ) D5) D4 ) D3| D2} D1 ) DO |
Internal sign'al
RAM write H H |_|

Address00h Address01h Address02h

Write data will be
canceled, when CSB="H'

X . Without
RAM write (Every 4bit data) 4bit data transfer.

Command \ RAM write

SD i ) Address set

Internal sign'al
RAM write

Address00h \ Address21h Address22h Address00h
Return to address "0"
by automatically

increment.

Figure 9. Data Transfer Format

www.rohm.com
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BU9795ZKS2 MAX 140 segments (SEG35xCOM4) Datasheet

OOSCILLATOR
There are two kinds of clock for logic and analog circuit; from internal oscillator circuit or external clock input. If internal
oscillator circuit will be used, OSCIN must be connected to VSS.

*When you use external clock, execute ICSET command and connect OSCIN to external clock.

OSCIN OSCIN[ < Clock input
BU9795ZKS2 BU9795ZKS2
VSS VSS
Figure 10. Internal oscillator circuit mode Figure 11. External clock mode

OLCD Driver Bias Circuit
This LSI generates LCD driving voltage with on-chip Buffer AMP.
And it can drive LCD at low power consumption.
*1/3 and 1/2Bias can be set in MODESET command.
*Line and frame inversion can be set in DISCTL command.
Refer to “LCD driving waveform” about each LCD driving waveform.

OBlink timing generator
This device has Blinking function.
*This LSl is able to set blink mode with BLKCTL command.
Blink frequency varies widely by characteristic of fCLK, when internal oscillation circuit.
Refer to Oscillation Characteristics for more details on fCLK.

OReset (initial) condition
Initial condition after execute SOFTWARE RESET is as follows.
- Display is OFF.
- DDRAM address is initialized (DDRAM Data is not initialized).
Refer to Command Description about initialize value of register.

@®Command / Function List
Description List of Command / Function

No. Command Function
1 Mode Set (MODESET) Set LCD drive mode
2 Address Set (ADSET) Set LCD display mode 1
3 Display Control (DISCTL) Set LCD display mode 2
4 Set IC Operation (ICSET) Set IC operation
5 Blink Control (BLKCTL) Set blink mode
6 All Pixel Control (APCTL) Set pixel condition

www.rohm.com
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BU9795ZKS2 MAX 140 segments (SEG35xCOM4) Datasheet

@Detailed Command Description

D7 (MSB) is bit for command or data judgment.
Refer to Command and data transfer method.

C: 0:Next byte is RAM write data.
1 : Next byte is command.

OMode Set (MODE SET)

MSB LSB
D7 D6 D5 D4 D3 D2 D1 DO
C 1 0 * P3 P2 * *
(* : Don't care)

Set display ON and OFF

Setting P3 Reset initialize condition
Display OFF(DISPOFF) 0 O
Display ON(DISPON) 1

Display OFF : Regardless of DDRAM data, all SEGMENT and COMMON output will be stopped after 1 frame of
data write. Display OFF mode will be finished by Display ON.
Display ON :SEGMENT and COMMON output will be active and start to read the display data from DDRAM.

(Note) It is not synchronize with display frame, when it will be controlled display ON/OFF with INHb terminal.

Set bias level
Setting P2 Reset initialize condition
1/3 Bias 0 O
1/2 Bias

Refer to LCD driving waveform.

OAddress set (ADSET)

MSB LSB
D7 D6 D5 D4 D3 D2 D1 DO
C 0 0 P4 P3 P2 P1 PO

Address data is specified in P[4 : 0] and P2 (ICSET command) as follows.

MSB LSB
Internal register Address [5] Address [4] AL Address [0]
Bit of each command ICSET [P2] ADSET [P4] e ADSET [P0]

The address is 00h in reset condition. The valid address is 00h to 22h.
Another address is invalid, (otherwise address will be set to 00h.)

P2 of ICSET command is only to define either MSB of address is “1” or “0”.
Address counter will be set only when ADSET command is executed.

www.rohm.com

©2014 ROHM Co., Ltd. All rights reserved. 9/26 TSZ02201-0P4P0D300780-1-2
TSZ22111-15-001 28.May.2014 Rev.001



BU9795ZKS2 MAX 140 segments (SEG35xCOM4) Datasheet

csB
COMMAND YaoseTo0010f RAM write \ RAM Write Y RAM Write ~ -+--- RAM write X X oisct X RAM wiite { RAM Write -+ RAM Write
Internal Signal
ICSET P2
Inteyra Signal 000010 X 000011 X 000100 X K 100010 X 000000 X 000001 X 000010 X 000011 X 000100 X 000101
Set address by ADSET command. T
P2(ICSET command) is referd to set address. Because of no setting ADSET command,

Address will be set "000010", because P2(ICSET)="0". it will be kept the previous address.
It will be start to write RAM data from maintained address
When RAM data is continuously trasmitted,
address will be increment automaticaly.
When write at 22h address, address will be The following address that write at the end is maintained.
returen to 00h automaticaly.

csB
COMMAND YaoseT 1111 RAM write \ RAM Write Y RAM Write  ---- RAM write X XioseT0000¢f RAM write { RAM Write -+ RAM Write
Internal Signal
ICSET P2
'"‘i{gz'rii:"a' 011111 x 100000 X 100001 X 100010 X 000000 X 000001 X 000010 X 000011 X 000000 X 000001 x 000010 X 000011
Set address by ADSET command. T
P2(ICSET command) is referd to set address. New address will be set by ADSET command.

Address will be set "011111", because P2(ICSET)="0".
When RAM data is continuously trasmitted, = The following address that write at the end is maintained.
address will be increment automaticaly.

When write at 22h address, address will be
returen 10 UUN automatcaly.

®
csB
COMMAND X 1CSET P21 YaDSET00000) RAM Write { RAM Write ~ -eee RAM Write X YapseTr00000) RAM Write { RAM Write  +++  RAM Write
Internal Signal
ICSET P2
'"‘i{gz'rii:"a' 100000 X 100001 X 100010 X 000000 X 000001 X 000010 X 000011 X 100000 X 100001 x 100010 X 000000
Set address by ADSET command. T
P2(ICSET command) is referd to set address. New address will be set by ADSET command.
Address will be set "100000", because P2(ICSET)="1". Address will be set "100000", because P2(ICSET)="1".
(P2(ICSET) will maintain the previous address

until ICSET command input.

It will be set P2="1" by ICSET command. When RAM data is continuously trasmitted,

(ICSET command can not set addres) address will be increment automaticaly. The following address that write at the end is maintained.
When write at 22h address, address will be

returen to 00h automaticaly.

@
oss | [

COMMAND X cseT Pa-1 YaDsET00000) RAM Write Y RAM Write ~ +eeee RAM write X Y icseT P-0 \ RAM Write { RAM Write -+ RAM Write
Internal Signal

ICSET P2
Inteyra Signal 100000 X 100001 X 100010 X 000000 e X 100000 X 100001 X 100010 X 000000 X 000001

Set address by ADSET command. It is written to RAM continuously
P2(ICSET command) is referd to set address. from the previous address.
The address maintain the previous address
When RAM data is continuously trasmitted, because it doesn't input the ADSET command
address will be increment automaticaly. though ICSET P2="0" setting.

When write at 22h address, address will be
returen to 00h automaticaly.
The following address that write at the end is maintained.

Figure 12. Address Set sequence

www.rohm.com
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BU9795ZKS2

MAX 140 segments (SEG35xCOM4)

Datasheet

ODisplay control (DISCTL)

MSB LSB
D7 D6 D5 D4 D3 D2 D1 DO
C 0 1 P4 P3 P2 P1 PO
Set Frame frequency
Setting P4 P3 Reset initialize condition
80Hz 0 0 O
71Hz 0 1
64Hz 1 0
53Hz 1 1
* About the characteristics of FR, refer to Oscillation characteristics.
Set LCD drive waveform
Setting P2 Reset initialize condition
Line inversion 0 O
Frame inversion
Set Power save mode
Setting P1 PO Reset initialize condition
Power save mode 1 0 0
Power save mode 2 0 1
Normal mode 1 0 O
High power mode 1 1

*VDD-VLCD=3.0V is required for High power mode.

(Reference current consumption data)

Setting Reset initialize condition
Power save mode 1 x0.5
Power save mode 2 x0.67
Normal mode x1.0
High power mode x1.8

*Above current consumption data is reference value. It depends on panel load.

(Note) Frame rate FR / LCD drive waveform / Power save mode SR will effect display image.

Select the best value in point of current consumption and display image using LCD panel (under real application).

Power save mode

Mode Screen flicker Display image / contrast
Frame frequency @) -
LCD drive waveform @) O
- O

www.rohm.com
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BU9795ZKS2 MAX 140 segments (SEG35xCOM4) Datasheet

OSet IC Operation (ICSET)

MSB LSB
D7 D6 D5 D4 D3 D2 D1 DO
C 1 1 0 1 P2 P1 PO

P2 : MSB data of DDRAM address. Please refer to “ADSET” command.
Setting P2 Reset initialize condition

Address MSB’0’ 0 O
Address MSB’1’

Set Software Reset condition
Setting P1

No operation 0

Software Reset
When “Software Reset” is executed, this LS| will be reset to initial condition.

If software reset is executed, the value of P2 and P1 will be ignored and they will be set initialized condition. (Refer
to “Reset initial condition”)

Switch between internal clock and external clock.

Setting PO Reset initialize condition
Internal clock 0 O
External clock input 1
For internal clock : OSCIN is connected to VSS.

For external clock input : Input external clock into OSCIN.

<external Clock Frame frequency calculation>
DISCTL 80Hz select : Frame frequency [Hz] = external clock[Hz] / 512
DISCTL 71Hz select : Frame frequency [Hz] = external clock[Hz] / 576
DISCTL 64Hz select : Frame frequency [Hz] = external clock[Hz] / 648
DISCTL 53Hz select : Frame frequency [Hz] = external clock[Hz] / 768

Command X 1cseT X

OSCIN_EN Internal clock mode
(Internal signal)

Internal oscillation | ______________
(Internal signal) J_|
External clock | ______________ |

External clock mode

(OSCIN)
Figure 13. OSCMODE switching timing
-rohm.
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BU9795ZKS2 MAX 140 segments (SEG35xCOM4)

Datasheet

OBlink control (BLKCTL)

MSB LSB
D7 D6 D5 D4 D3 D2 D1 DO
C 1 1 1 0 * P1 PO
Set blink condition
Setting (Hz) P1 PO Reset initialize condition
OFF 0 0 O
0.5 0 1
1 1 0
2 1 1
OAIl pixel control (APCTL)
MSB LSB
D7 D6 D5 D4 D3 D2 D1 DO
C 1 1 1 1 1 P1 PO
All display set ON. OFF
Setting P1 Reset initialize condition
Normal 0 O
All pixel ON
Setting PO Reset initialize condition
Normal 0 O
All pixel OFF

All pixels ON  : All pixels are ON regardless of DDRAM data.
All pixels OFF : All pixels are OFF regardless of DDRAM data.

(Note) All pixels ON/OFF is effective only at the time of “Display ON” status.

The data of DDRAM do not change with this command.
If both P1 and P0="1", APOFF is selected. APOFF has higher priority than APON.

www.rohm.com
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BU9795ZKS2

MAX 140 segments (SEG35xCOM4)

Datasheet

@LCD driving waveform

(1/3bias)
Line inversion

COMO — stateA

COM1— stateB

COM2—

COM3—

SEGn SEGn+1 SEGn+2 SEGm3

VDD
1
coMo
coM1
0
comz "
vLeD
VDD
s
com3 -
-3 -
VLCI
-
SEGn N
5
VLCD
VDD _
0
SEGn+1 -
-3 - —
VLCD
VDD _ [
L
SEGn+2 B
5
VLCD
VDI
/0P _
SEGN+3 B
5 __|
VLCD
stateA
(COMO-SEGn)
stateB _
(COM1-SEGn)

Figure 14. Line inversion waveform(1/3bias)

52

E

5 g

SH

Frame inversion

como E ~

VDD
/D _
comi
[ R
VLCD
VDD
L
coMm2 -
[ .
VLCD
VDD
L
coM3
[ .
VLCD
VDD _
D
SEGn -
-3 -
VLCI
VDD _
)
SEGn+1 B
-3 -
VLCD
vep_
SEGn+2 B
5 _
VLCD
vop_
SEG3 B
5 _
VLCD
stateA _
(COMO-SEGn)
stateB
(COM1-SEGn)

SEGn SEGn+1 SEGn+2 SEGn+3

COMO— stateA
COM1— stateB
COM2—
COM3—j

1frame

o

L]

L

L5hLarT

-

Figure 15. Frame inversion waveform(1/3bias)
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BU9795ZKS2 MAX 140 segments (SEG35xCOM4) Datasheet

(1/2bias)
Line inversion Frame inversion
SEGn SEGn+1 SEGn+2 SEGn+3 SEGn SEGn+1 SEGn+2 SEGn+3
I I I
COMO0— stateA COM0—{ stateA
COM1 — stateB COM1— stateB
COM2— COM2—
COM3— COM3—
1frame VDD _ 1frame
VDD _ é |
COMO -—
COMO é -— - J
VLCD
VLCD VDD

o 1 [ ]
o e il e

- o

VLCD VDD
VDD _ ’_
coM3 -
COM3 - 1 _ |
_ VLCD
VLCD
VDD _
VDD _
I e -—
SEGn é - J J
VLCD
VLCD
wo. L N VDD _
SEGnH+ é - ,7r ,7 SEGn+ ;i - \— ,—
Voo — VLGD
VDD L __ VDD _
SEGn+2 é - J—I_L ’—I SEGn+2 - \—/ ’—’
VLCD VLCD
VDD A L VDD _
SEGn+3 - SEGn+3 é - |7
VLCD vieo |
stateA
o stateA o
(COMO-SEGn) (COMO-SEGn)

= ||| ||| T

Figure 16. Line inversion waveform(1/2bias) Figure 17. Frame inversion waveform(1/2bias)
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BU9795ZKS2 MAX 140 segments (SEG35xCOM4) Datasheet

@Example of display data

If LCD layout pattern is shown as in Figure28, Figure29 and DDRAM data is shown as in Table 5, display pattern will be
shown as in Figure 30.

Figure 18. Example COM line pattern

SEG1 SEG3 SEGS5 SEG7 SEG?
|SEGQ SEG4 SEGé SEGS SEG]O

j_'j i
U ;m*

Figure 19. Example SEG line pattern

Figure 20. Example Display pattern

Table 5.  DDRAM Data map

S S S S S S S S S S S S S S S S s s s s
E E E E E E E E E E E E E E E E E E E E
G GG GG GGG GGGGGGGGG G G G
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
como |pojo|1|1]o0o|1|/1]1]/1]0o|l1 0]|0ojojo|lo/o0|o0o|0o|o0 o0
comi |[ptjo|o|1|1|/1/0]0|1|1|/1 1]0ojojo0o|lo0o/o0|o0o|o0o|o0 o0
com2 |p2/o|o|o|1|/o0o/1]0o/o|1l0/ 1]|0ojojo|lo0o|0|o0o|0o|0 o0
com3 |p3|o|o|1|1/0l0o|o|1]|0o|l1 0|0ojo0ojo|lo0o|0|o0o|0|o0 O
Address 00h 01h 02h 03h 04h 05h 06h 07h 08h 09h OAh 0Bh OCh ODh OEh OFh 10h 11h 12h 13h

www.rohm.com

©2014 ROHM Co., Ltd. All rights reserved. 16/26 TSZ02201-0P4P0D300780-1-2
TSZ22111-15-001 28.May.2014 Rev.001



BU9795ZKS2

MAX 140 segments (SEG35xCOM4)

Datasheet

@Initialize sequence

Please follow sequence below after Power-On to set this device to initial condition.

Power on
!
CSB 'H

!
CSB 'L

Execute Software Reset by sending ICSET command

...l/F initialize condition

...I/F Data transfer start

* Each register value and DDRAM address, DDRAM data are random condition after power on till initialize sequence is executed.

@Start sequence

OStart sequence example 1

No. Input D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Descriptions
1 Power on VDD=0 to 5V (Tr=0.1ms)
!
2 wait 100us Initialize IC
!
3 CSB 'H Initialize I/F data
!
4 CSB 'L I/F Data transfer start
!
5 ICSET 1 1 1 0 1 * 1 0 Software Reset
!
6 BLKCTL 1 1 1 1 0 * 0 1
!
7 DISCTL 1 0 1 0 0 1 1 0
!
8 ICSET 1 1 1 0 1 0 0 0 RAM address MSB set
!
9 ADSET 0 0 0 0 0 0 0 0 RAM address set
!
10 Display Data * * * * * * * * address 00h to 01h
Display Data * * * * * * * * address 02h to 03h
Display Data * * * * * * * * address 22h to 00h
!
11 CSB'H I/F Data transfer stop
!
12 CSB 'L I/F Data transfer start
!
13 MODESET 1 1 0 * 1 0 * * Display ON
!
14 CSB'H I/F Data transfer stop
www.rohm.com
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BU9795ZKS2 MAX 140 segments (SEG35xCOM4) Datasheet

OStart sequence example 2

Initialize

Initialize Sequence

DISPON DISPON Sequence
V<
RAM write RAM write Sequence

i

DISPOFF DISPOFF Sequence

i

This LSl is initialized with Initialize Sequence. And start to display with DISPON Sequence.
This LSI will update display data with RAM write Sequence.

And stop the display with DISPOFF sequence.

If you want to restart to display, This LSI will restart to display with DISPON Sequence.

Initialize sequence
DATA -
Input Description
D7 D6 D5 D4 D3 D2 D1 DO
Power on
wait 100us IC initialized
CSB'H' I/F initialized
CSB'L'
ICSET 111 0 1 0 1 0| Software Reset
MODESET |1 1 0 0 0 0 0 O Display OFF
ADSET 0 00 0 0 0 0 0| RAM address set
Display Data| * * * * *» * * = Display data
CSB'H'
DISPON sequence
DATA .
Input Description
D7 D6 D5 D4 D3 D2 D1 DO
CSB'L'
DISCTL 101 1 1 1 11 Display Control
BLKCTL 11110000 BLKCTL
APCTL 11111100 APCTL
MODESET (1 1 0 0 1 0 0 O Display ON
CSB'H'
RAM write sequence
DATA -
Input Description
D7 D6 D5 D4 D3 D2 D1 DO
CSB'L'
DISCTL 101 1 1 1 11 Display Control
BLKCTL 11110000 BLKCTL
APCTL 11111100 APCTL
MODESET (1 1 0 0 1 0 0 O Display ON
ADSET 0 00 0 0 0 0 0| RAM address set
Display Data| * = * * » * * = Display data
CSB'H'
DISPOFF sequence
DATA .
Input Description
D7 D6 D5 D4 D3 D2 D1 DO
CSB'L'
MODESET |1 1 0 0 0 0 0 O Display OFF
CSB'H'
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BU9795ZKS2 MAX 140 segments

(SEG35xCOM4) Datasheet

@Example of start sequence

START

Reduce operating
current or enhance
display quality

Display quality

Please select Frame rate from 80Hz,71Hz,64Hz,53Hz
according to LCD panel characteristic.

Line inversion.

Power save mode= High Power mode

Operating current

Operating current decreases in order of
80Hz>71Hz>64Hz>53Hz.

Frame inversion.

Power save mode= Power save mode1

"101**100"

DISCTL setup value
"101**011"

DISCTL setup value

OK
Screen Flicker?

Please select Frame rate from 80Hz,71Hz,64Hz,53Hz
according to LCD panel characteristic.

Frame inversion.

Power save mode= Power save mode1

NG

Operating current decreases in order of
80Hz>71Hz>64Hz>53Hz.

Frame inversion.

Power save mode= Power save mode2

"101**101"

OK
Screen Flicker?

NG

Operating current decreases in order of
80Hz>71Hz>64Hz>53Hz.

DISCTL setup value
"101**100"

DISCTL setup value

Please select Frame rate from 80Hz,71Hz,64Hz,53Hz
according to LCD panel characteristic.

Frame inversion.

Power save mode= Power save mode2

DISCTL setup value
"101**101"

DISCTL setup value

Frame inversion. "101**110"
Power save mode= Normal mode
Please select Frame rate from 80Hz,71Hz,64Hz,53Hz
Screen Flicker? OK > accordilng to I‘_CD panel characteristic.
Frame inversion.
Power save mode= Normal mode
DISCTL setup value
NG --101 **110"
Operating current decreases in order of
80Hz>71Hz>64Hz>53Hz. DISCTL setup value
Frame inversion. "101**111"
Power save mode= High Power mode
www.rohm.com
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Datasheet

BU9795ZKS2 MAX 140 segments (SEG35xCOM4)

@Cautions on Power ON condition

This LSI has “P.0.R” (Power-On Reset) circuit and Software Reset function.
Please keep the following recommended Power-On conditions in order to power up properly.

Please set power up conditions to meet the recommended tR, tF, tOFF, and Vbot spec below in order to ensure P.O.R
operation.

Recommended condition of tR,tF,tOFF,Vbot

tR tF tOFF Vbot
Less than Less than | More than | Less than
ims 1ms 150ms 0.1V

Figure 21. Power ON/OFF waveform

If it is difficult to meet above conditions, execute the following sequence after Power-On.
Command input is not accepted during power off. It has to take care that software reset is not a perfect substitute to POR
function.

(1) CSB="L"—"H” condition

VDD /

CSB

Figure 22. CSB Timing

(2) After CSB”’H”—"L", execute Software Reset (ICSET command).
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BU9795ZKS2 MAX 140 segments (SEG35xCOM4) Datasheet

@Cautions on application
In case, BU9795ZKS used at VLCD#VSS, voltage gap occur between SEG line to COM1-3 line at Display off state.
Because of this voltage gap, there is possibility to display LCD for a moment.
To avoid this phenomenon, please decide VDD and VLCD level to satisfy Voff voltage lower than OFF level (OFF level = 1V
at the example explained below).

condition : VDD=5.0V
VLCD=2.0V
1/3bias
DDRAM data ALL "H"

Frame inversion

1Frame Send "Display off" command

/

VDD (5V)
Output VLCD level at display off
SEGO Output (All SEG terminal)
VLCD (2V)
VLCD-VSS=2
VSS
.
VDD (5V)
COMO Output
Output VLCD level at display off
(Only COMO terminal)
VLCD (2V)
VLCD-VSS=2
VSS
.
COM1 Output VDD (5V)
VLCD (2V), |Output VSS level at display off
|(at COM 1-3 terminal)
VLCD-VSS=2

A

Display on Display off
Voltage gap of
COMO-SEGO %
2v
the volatage between COMO to SEGO
v / is OV at display off.
o _ e
-1V
-2V
-3V
Display on Display off
Voltage gap of
COM1-SEGO 3
ov ON level
E the volatage between COM1 to SEGO
1V H is -2V at display off.
| OFF level / |
oV _ ] b Y Y ————,—
4
-1V / Voff
-2V
-3V
Voltage gap occur between COM1 to SEGO at display off.
So, there is possibility to display LCD.
(Only at COM 1-3 line)
www.rohm.com
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BU9795ZKS2 MAX 140 segments (SEG35xCOM4) Datasheet

@Operational Notes
(1) Absolute Maximum Ratings
Operating the IC over the absolute maximum ratings may damage the IC. The damage can either be a short circuit
between pins or an open circuit between pins. Therefore, it is important to consider circuit protection measures, such as
adding a fuse, in case the IC is operated over the absolute maximum ratings.

(2) Recommended Operating conditions
These conditions represent a range within which the expected characteristics of the IC can be approximately obtained.
The electrical characteristics are guaranteed under the conditions of each parameter.

(3) Reverse Connection of Power Supply
Connecting the power supply in reverse polarity can damage the IC. Take precautions against reverse polarity when
connecting the power supply, such as mounting an external diode between the power supply and the IC’s power supply
terminals.

(4) Power Supply Lines
Design the PCB layout pattern to provide low impedance ground and supply lines. Separate the ground and supply lines
of the digital and analog blocks to prevent noise in the ground and supply lines of the digital block from affecting the
analog block. Furthermore, connect a capacitor to ground at all power supply pins. Consider the effect of temperature
and aging on the capacitance value when using electrolytic capacitors.

(5) Ground Voltage
The voltage of the ground pin must be the lowest voltage of all pins of the IC at all operating conditions. Ensure that no
pins are at a voltage below the ground pin at any time, even during transient condition.

(6) Short between Pins and Mounting Errors
Be careful when mounting the IC on printed circuit boards. The IC may be damaged if it is mounted in a wrong
orientation or if pins are shorted together. Short circuit may be caused by conductive particles caught between the pins.

(7) Operation under Strong Electromagnetic Field
Operating the IC in the presence of a strong electromagnetic field may cause the IC to malfunction.

(8) Testing on Application Boards
When testing the IC on an application board, connecting a capacitor directly to a low-impedance output pin may subject
the IC to stress. Always discharge capacitors completely after each process or step. The IC’s power supply should
always be turned off completely before connecting or removing it from the test setup during the inspection process. To
prevent damage from static discharge, ground the IC during assembly and use similar precautions during transport and
storage.

(9) Regarding Input Pins of the IC
In the construction of this IC, P-N junctions are inevitably formed creating parasitic diodes or transistors. The operation
of these parasitic elements can result in mutual interference among circuits, operational faults, or physical damage.
Therefore, conditions which cause these parasitic elements to operate, such as applying a voltage to an input pin lower
than the GND voltage should be avoided. Furthermore, do not apply a voltage to the input terminals when no power
supply voltage is applied to the IC. Even if the power supply voltage is applied, make sure that the input terminals have
voltages within the values specified in the electrical characteristics of this IC.

(10) GND Wiring Pattern
When using both small-signal and large-current GND traces, the two ground traces should be routed separately but
connected to a single ground at the reference point of the application board to avoid fluctuations in the small-signal
ground caused by large currents. Also ensure that the GND traces of external components do not cause variations on
the GND voltage. The power supply and ground lines must be as short and thick as possible to reduce line impedance.

(11) External Capacitor
When using a ceramic capacitor, determine the dielectric constant considering the change of capacitance with
temperature and the decrease in nominal capacitance due to DC bias and others.

(12) Unused Input Terminals
Input terminals of an IC are often connected to the gate of a CMOS transistor. The gate has extremely high impedance
and extremely low capacitance. If left unconnected, the electric field from the outside can easily charge it. The small
charge acquired in this way is enough to produce a significant effect on the conduction through the transistor and cause
unexpected operation of IC. So unless otherwise specified, input terminals not being used should be connected to the
power supply or ground line.

(13) Rush current
When power is first supplied to the IC, rush current may flow instantaneously. It is possible that the charge current to the
parasitic capacitance of internal photo diode or the internal logic may be unstable. Therefore, give special consideration
to power coupling capacitance, power wiring, width of GND wiring, and routing of connections.
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BU9795ZKS2

MAX 140 segments (SEG35xCOM4)

Datasheet

@Ordering Information

B U

7 9

5 Z K S 2

N

Part Number

Package
KS2 : SQFP-T52

@®Lineup
Package Orderable Part Number
SQFP-T52 Tray of 1000 | BU9795ZKS2
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BU9795ZKS2

MAX 140 segments (SEG35xCOM4)

Datasheet

Physical Dimension, Tape and Reel Information

Package Name

52

SQFP-T52
12. 0£0. 3
10. 0£0. 2
39 g%
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a|0. 15

0. 125+0. 1

(UNIT:mm)
PKG: SQFP—T52
Drawing No. B0O033

<Tape and Reel information>

Container Tray (with dry pack)

Quantity 1000pcs

Direction of feed | Direction of product is fixed in a tray

't

*Order quantity needs to be multiple of the minimum quantity.
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BU9795ZKS2 MAX 140 segments (SEG35xCOM4) Datasheet

@®Marking Diagrams

SQFP-T52 (TOP VIEW)

Part Number Marking

(
BU9795AKS2 LOT Number
/—

O

\

1PIN MARK
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