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ROHIM Datasheet

SEMICONDUCTOR

LCD Segment Drivers

Multi-function LCD Segment Drivers

BU97550KV-M MAX 528 Segment(66SEG x 8COM)
General Description Key Specifications
The BU97550KV-M is 1/8, 1/7, 1/5, 1/4, 1/3, or Static ® Supply Voltage Range: +2.7V to +6.0V
general-purpose LCD driver. B Operating Temperature Range: -40°C to +85°C
The BU97550KV-M can drive up to 528 LCD Segments B Max Segments: 528 Segments
directly. The BU97550KV-M can also control up to 9 m Display Duty Static, 1/3, 1/4,1/5,1/7,1/8

General-Purpose/PWM output ports. Selectable

These products also incorporate a key scan circuit that m Bias: 1/2, 1/3, 1/4 Selectable
accepts input from up to 30 keys to reduce printed circuit m Interface: 3wire Serial Interface
board wiring

Features Applications
® AEC-Q100 Qualified Note) m Car Audio, Home Electrical Appliance,
m  Key Input Function for Up to 30 Keys (A key scan is Meter Equipment etc.

performed only when a key is pressed.)
B Either 1/8, 1/7,1/5, 1/4, 1/3 or Static
Can be Selected with The Serial Control Data. Package W (Typ) x D (Typ) x H (Max)
1/8 duty drive: Up to 528 Segments can be driven
1/7 duty drive: Up to 469 Segments can be driven
1/5 duty drive: Up to 345 Segments can be driven
1/4 duty drive: Up to 280 Segments can be driven
1/3 duty drive: Up to 210 Segments can be driven
Static drive:  Up to 70 Segments can be driven
m  Serial Data Control of Frame Frequency for Common
and Segment output Waveforms.
B Serial Data Control of Switching Between The
Segment output Port, PWM output Port and
General-Purpose output Port Functions.(Max 9 ports)
Built-in Oscillation circuit
Integrated Voltage Detected Type Power on VQFP80
Reset(VDET) circuit 14.00mm x 14.00mm x 1.60mm
No External Component
Low Power Consumption Design

Supports Line and Frame Inversion
Note) Grade 3

7

Typical Application Circuit
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Figure 1. Typical Application Circuit

OProduct structure : Silicon monolithic integrated circuit OThis product is not designed protection against radioactive rays.
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BU97550KV-M MAX 528 Segment(66SEG x 8COM) Datasheet

Block Diagram
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Figure 2. Block Diagram

Pin Arrangement
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Figure 3. Pin Configuration (TOP VIEW)
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BU97550KV-M

MAX 528 Segment(66SEG x 8COM)

Datasheet

Absolute Maximum Ratings (VSS = 0V)

Parameter Symbol Pin Rating Unit
Maximum Supply Voltage VDD VDD -0.3t0 +7.0 \
Input Voltage VN1 SCE, SCL, SDI -0.3to +7.0 V

Ving K1 to KI5 -0.3t0 +7.0 \
Allowable Loss Pd 1.2 (Noted) W
Operating Temperature Topr -40 to +85 °C
Storage Temperature Tstg -55t0 +125 °C

(Note3) When use more than Ta=25°C, subtract 12mW per degree. (Using ROHM standard board)
(Board size: 70mmx70mmx1.6mm material: FR4 board copper foil: land pattern only)

Caution: 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 and the internal circuitry. 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.

Recommend Operating Conditions (Ta = -40°C to +85°C, VSS = 0V)

Parameter Symbol Conditions Min R%'Sg Max Unit
Supply Voltage VDD 2.7 5.0 6.0 \
Electrical Characteristics (Ta = -40 to +85°C, VDD = 2.7V to 6.0V, VSS = 0V)
. . Limit .
Parameter Symbol Pin Conditions Nin Typ Max Unit
Hysteresis Vhi SCE, SCL, SDI - 0.03 VDD - Vv
Vh2 K1 to KI5 - 0.1 VDD -
\F;g;’t":é;” Detection Voer | VDD 1.3 1.8 22 v
“H” Level Input Voltage ViH1 SCE, SCL, SDI 4.5V <VDD <6.0V 0.4vDD - VDD
ViH2 SCE, SCL, SDI 2.7V <VDD < 4.5V 0.8vDD - VDD \%
ViHs K1 to KI5 0.7vDD - VDD
“L” Level Input Voltage Vi1 SCE, SCL, SDI
K1 to KI5 0 - 0.2vDD \%
Input Floating Voltage Vi KI1 to KI5 - - 0.05vVDD \
Pull-down Resistance Rpp Kl1 to KI5 VDD=5.0V 50 100 250 kQ
Cutput Off Leakage lorrn | SDO Vo=6.0V . . 60 | pA
“H” Level Input Current liH1 SCE, SCL, SDI Vi =5.5V - - 5.0 VAN
“L” Level Input Current liL1 SCE, SCL, SDI V=0V -5.0 - - A
“H” Level VoH1 S1to S70 lo = -20pA, VDD-0.9 i i
Output Voltage VLCD=1.00*VDD )
Vohz COM1 to COM8 | lo = -100pA,
VDD=1.00*VDD VDD-0.9 ] ] v
Vorns | P1/G1to P9/G9 | lo =-1mA VDD-0.9 - -
Vornsa | KS1 to KS6 lo = -500pA VDD-1.0 | VDD-0.5 | VDD-0.2
“L” Level VoLi S1to S70 lo = 20pA - - 0.9
Output Voltage Vorz COM1 to COM8 | lo = 100pA - - 0.9
Vous P1/G1to P9/G9 | lo=1mA - - 0.9 \Y
Vous KS1 to KS6 lo = 25pA 0.2 0.5 1.5
VoLs SDO lo=1mA - 0.1 0.5
Middle Level Vmpr | S1to S70 1/2 bias lo = £20pA 1/2 VDD i 1/2 VDD
Output Voltage VLCD=1.00*VDD -0.9 +0.9
Vmip2 COM1 to COM8 | 1/2 bias lo = £100pA 1/2 VDD 1/2 VDD
VLCD=1.00*VDD -0.9 i +0.9
Vmips S1to S70 1/3 bias lo = 20pA 2/3 VDD 2/3 VDD
VLCD=1.00*VDD -0.9 i +0.9
Vmips | S1to S70 1/3 bias lo = £20pA 1/3 VDD 1/3 VDD
VLCD=1.00*VDD -0.9 i +0.9
Vmps | COM1to COM8 | 1/3 bias lo = +100pA 2/3 VDD i 2/3 VDD Vv
VLCD=1.00*VDD -0.9 +0.9
Vmps | COM1 to COM8 | 1/3 bias lo = +100pA 1/3 VDD 1/3 VDD
VLCD=1.00*VDD -0.9 i +0.9
Vmip7 S1to S70 1/4 bias lo = £20pA 1/2 VDD 1/2 VDD
VLCD=1.00*VDD -0.9 i +0.9
Vmips COMT1 to COM8 | 1/4 bias lo= +100pA 3/4 VDD 3/4 VDD
VLCD=1.00*VDD -0.9 i +0.9
Vmps | COM1 to COM8 | 1/4 bias lo = £100pA 1/4 VDD - 1/4 VDD
VLCD=1.00*VDD -0.9 +0.9
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BU97550KV-M MAX 528 Segment(66SEG x 8COM) Datasheet
Electrical Characteristics — continued
. " Limit .
Parameter Symbol Pin Conditions Min Typ Max Unit
Current Consumption Iop1 VDD Power-saving mode - - 15
Iop2 VDD VDD = 5.0V
Output open, 1/2 bias
Frame frequency=80Hz i 105 220
VLCD=1.00*VDD
Iops VDD VDD = 5.0V
Output open,1/3 bias ) pA
Frame frequency=80Hz 130 270
VLCD=1.00*VDD
Iop4 VDD VDD = 5.0V
Output open,1/4 bias i
Frame frequency=80Hz 160 330
VLCD=1.00*VDD
Oscillation Characteristics (Ta = -40 to +85°C, VDD = 2.7V to 6.0V, VSS = 0.0V)
. . Limit .
Parameter Symbol Pin Conditions Min Typ Max Unit
scillator Frequency 1 fosct - VDD = 2.7V to 6.0V 300 - 720 kHz
Oscillator Frequency 2 fosca - VDD = 5.0V 540 600 660 kHz
Oscillator Frequency 3 foscs - VDD = 6.0V 562 625 688 kHz
E;‘;z[]”ear:g,'(ﬁg';) fosos 30 . 1000 | kHz
External Clock Rise Time tr | OSC_IN/S70 (Egée_r:f" clock mode . 160 . ns
External Clock Fall Time tf B - 160 - ns
External Clock Duty toTy 30 50 70 %

(Note4) Frame frequency is decided external frequency and dividing ratio of FCO to FC3 setting.

[Reference Data]

fosc[kHz]

Figure 4. Frame Frequency Typical Temperature Characteristics
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BU97550KV-M MAX 528 Segment(66SEG x 8COM) Datasheet
MPU Interface Characteristics (Ta=-40 to +85°C, VDD = 2.7V to 6.0V, VSS=0V)
. . Limit .
Parameter Symbol Pin Conditions Min Typ Max Unit
Data Setup Time tbs SCL, SDI 120 - - ns
Data Hold Time toH SCL, SDI 120 - - ns
SCE Wait Time tcp SCE, SCL 120 - - ns
SCE Setup Time tcs SCE, SCL 120 - - ns
SCE Hold Time tcH SCE, SCL 120 - - ns
Clock Cycle Time tceye SCL 320 - - ns
High-level Clock Pulse tcHw SCL
Width 120 - - ns
Low-level Clock Pulse tcbww | SCL
Width (Write) 120 ) ) ns
Low-level Clock Pulse tewr | SCL Rpu=4.7kQ 16 i i s
Width (Read) CL=10pFNotes) : H
Rise Time tr SCE, SCL, SDI - 160 - ns
Fall Time tf SCE, SCL, SDI - 160 - ns
SDO Output Delay Rpu=4.7kQ
Time toc | SDO CL=10pFNotes) - - 1.5 us
. . Rpu=4.7kQ
SDO Rise Time tor | SDO 021 OpFNetes) - - 1.5 Hs
(Note5) Since SDO is an open-drain output, "toc” and “tor” depend on the resistance of the pull-up resistor Rpu and the load capacitance Ci.
Rpu: 1kQ<RPU<10kQ is recommended.
Cv: A parasitic capacitance in an application circuit. Any component is not necessary to be attached.
Power supply for I/O level
Reu
SDO . Host
% L
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b))
Vi Vi A cc
SCE 8() / Vi o
Y0,
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Figure 5. Serial Interface Timing
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BU97550KV-M MAX 528 Segment(66SEG x 8COM) Datasheet
Pin Description
Handling
Symbol Pin No. Function Active | 1/0O when
unused
S1/P1/G1 to 79,80, Segment output for displaying the display data transferred by - 0] OPEN
S9/P9/G9 1to7 serial data input. The S1/P1/G1 to S9/P9/G9 pins can also be
used as General-Purpose or PWM output when so set up by
the control data.
S10 to S52 810 50 Segment output for displaying the display data transferred by - (0] OPEN
S68, S69 72,74 serial data input.
KS1/858 to 51 to 56 Key scan outputs - (@) OPEN
KS6/S58 Although normal key scan timing lines require diodes to be
inserted in the timing lines to prevent shorts, since these
outputs are unbalanced CMOS transistor outputs, these
outputs will not be damaged by shorting
when these outputs are used to form a key matrix. The
KS1/S53 to KS6/S58 pins can be used as Segment outputs
when so specified by the control data.
KI1/859 to 57 to 61 Key scan inputs - I/O OPEN
KI5/S63 These pins have built-in pull-down resistors.
The KI1/S59 to KI5/S63 pins can be used as Segment
outputs when so specified by the control data.

COM1 to COM4 66 to 69 Common driver output pins. The frame frequency is fo[Hz]. - 0] OPEN
COM5/S67 65 Common / Segment output for LCD driving - (@) OPEN
COM®6/S66 64 Assigned as Common output in 1/8, 1/7 and 1/5 Duty modes
COM7/S65 63 and Segment output in Static, 1/3 and 1/4 Duty modes.

COM8/S64 62
OSC_IN/S70 75 Segment output for displaying the display data transferred by - I/0 OPEN
serial data input.
The OSC_IN/S70 pin can be used as external frequency
input pin when set up by the control data.
Serial data transfer inputs. Must be connected to the
controller.
SCE 76 SCE: Chip enable H | -
SCL 77 SCL: Synchronization clock T I -
SDI 78 SDI: Transfer data - | -
SDO 73 Output data - 0] OPEN
VDD 70 Power supply pin of the IC - - -
A power voltage of 2.7V to 6.0V must be applied to this pin.
VSS 71 Power supply pin. Must be connected to ground. - - -
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BU97550KV-M

MAX 528 Segment(66SEG x 8COM)

Datasheet

10 Equivalent Circuit
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Figure 6. 1/0 Equivalent Circuit
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BU97550KV-M MAX 528 Segment(66SEG x 8COM) Datasheet

Serial Data Transfer Formats
1. 1/8 Duty
(1) When SCL is stopped at the low level

nhohbhhhohabhhhhhabhoobhhhhaahbhhhhahhohhbhhhhhbhahhhhhh|

xxxxxxxxxxx

sssss

ssssss

sssss

ssssssssss

Figure 7. 3-SPI Data Transfer Format
(Note6) DD is direction data.
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BU97550KV-M MAX 528 Segment(66SEG x 8COM) Datasheet

Serial Data Transfer Formats — continued
(2) When SCL is stopped at the high level

Figure 8. 3-SPI Data Transfer Format

Device code «---rrrrrrrrrnmrrriiiis "49H”

KMO to KM2 «-cavnemeiiiiiie Key Scan output port/Segment output port switching control data

D110 DB28 - vvrmrreiiiiiiiiiiiies D|Sp|ay data

POtO P3 -eveeiiiiiie Segment/PWM/General-Purpose output port switching control data

FL v Line Inversion or Frame Inversion switching control data

DRO t0 DR -:eeveeireeiiiiie 1/4 bias driver, 1/3 bias driver or 1/2 bias driver switching control data

DTO 10 DT2 «vuvevemrereeiiiiiiiienns 1/8-duty drive, 1/7-duty drive, 1/5-duty drive, 1/4-duty drive, 1/3-duty drive
or Static drive switching control data

FCO 10 FC3 - vvvrrmrerreiiieiiiiens Common/Segment output waveform frame frequency setting control data

OC e Internal oscillator operating mode/External clock operating mode switching control data

SCeitirtriiiiiiiiiiiiciiiiisiiiiiiii Segment on/off control data

BUOto BU2 v Normal mode/Power-saving mode control data

PG1t0 PGO:----vvmveeeiiiien PWM/General-Purpose output port select data

PFO to PF3:-eeveeiiiii PWM output waveform frame frequency setting control data.

CTO 0 CT3 -veverreerireeiiiiee LCD bias voltage VLCD setting control data.

W10 to W18, W20 to W28, W30 to W38,W40 to W48, W50 to W58, W60 to W68, W70 to W78, W80 to W88, W90 to W98
......................................... PWM Output duty Setting control data
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BU97550KV-M MAX 528 Segment(66SEG x 8COM) Datasheet

Serial Data Transfer Formats — continued
2. 1/7 Duty
(1) When SCL is stopped at the low level

Figure 9. 3-SPI Data Transfer Format

(Note8) DD is direction data.
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BU97550KV-M MAX 528 Segment(66SEG x 8COM) Datasheet

Serial Data Transfer Formats — continued
(2) When SCL is stopped at the high level

(Note9) DD is direction data.

Device Code ................................ "49H”

KMO t0 KM2 --evvieniiiiiiiee Key Scan output port/Segment output port switching control data

D1to D469 - v D|sp|ay data

POtOP3 -eoveeeiiiie Segment/PWM/General-Purpose output port switching control data

FL oo Line Inversion or Frame Inversion switching control data

DRO to DR e everiereniiiiie 1/4 bias driver, 1/3 bias driver or 1/2 bias driver switching control data

DTOto DT2 -evververmeriiiiieee 1/8-duty drive, 1/7-duty drive, 1/5-duty drive, 1/4-duty drive, 1/3-duty drive
or Static drive switching control data

FCO 10 FC3 -vvvvvvreiiiiiiiiien Common/Segment output waveform frame frequency setting control data

OC v Internal oscillator operating mode/External clock operating mode switching control data

Sl ettt Segment on/off control data

BUOto BU2:----veveeiiiien Normal mode/Power-saving mode control data

PG110 PGO----vvvvreeeiiiiee PWM/General-Purpose output port select data

PFO t0 PF3:ceeveeiiiiien PWM output waveform frame frequency setting control data.

CTOtO CT3 --vvrmrmmrrimieieeee LCD bias voltage VLCD setting control data.

W10 to W18, W20 to W28, W30 to W38,W40 to W48, W50 to W58, W60 to W68, W70 to W78, W80 to W88, W90 to W98
......................................... PWM Output duty Setting control data
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BU97550KV-M MAX 528 Segment(66SEG x 8COM) Datasheet

Serial Data Transfer Formats — continued
3. 1/5 Duty
(1) When SCL is stopped at the low level

(Note10)

Figure 11. 3-SPI Data Transfer Format

(Note10) DD is direction data.
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BU97550KV-M MAX 528 Segment(66SEG x 8COM) Datasheet

Serial Data Transfer Formats — continued
(2) When SCL is stopped at the high level

(Note11)

(Note11) DD is direction data.

Device Code ................................ "49H”

KMO t0 KM2 --evvieniiiiiiie Key Scan output port/Segment output port switching control data

D1to D345 - eeeieiiiiiiiiiiiii D|sp|ay data

POtOP3 -eveemiiiie Segment/PWM/General-Purpose output port switching control data

FL oo Line Inversion or Frame Inversion switching control data

DRO to DR :cevereereiiiiiee 1/4 bias driver, 1/3 bias driver or 1/2 bias driver switching control data

DTOto DT2 -evververeeiiiiiieee 1/8-duty drive, 1/7-duty drive, 1/5-duty drive, 1/4-duty drive, 1/3-duty drive
or Static drive switching control data

FCO 10 FC3 --vvvvvreiiiiiiiiien Common/Segment output waveform frame frequency setting control data

OC v Internal oscillator operating mode/External clock operating mode switching control data

Sl ettt Segment on/off control data

BUOto BU2 v Normal mode/Power-saving mode control data

PG1 10 PGO----evvremeiiieie PWM/General-Purpose output port select data

PFO t0 PF3:ceeeeiiiiien PWM output waveform frame frequency setting control data.

CTOtO CT3 -vvvrmrrmeieeeeeee LCD bias voltage VLCD setting control data.

W10 to W18, W20 to W28, W30 to W38, W40 to W48, W50 to W58, W60 to W68, W70 to W78, W80 to W88, W90 to W98
......................................... PWM Output duty Setting control data
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BU97550KV-M MAX 528 Segment(66SEG x 8COM) Datasheet

Serial Data Transfer Formats — continued
4. 1/4 Duty
(1) When SCL is stopped at the low level

(Note12)

Figure 13. 3-SPI Data Transfer Format

(Note12) DD is direction data.
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BU97550KV-M MAX 528 Segment(66SEG x 8COM) Datasheet

Serial Data Transfer Formats — continued
(2) When SCL is stopped at the high level

(Note13)

(Note13) DD is direction data.

Device Code ................................ "49H”

KMO t0 KM2 --evvieniiiiiiie Key Scan output port/Segment output port switching control data

D1 to D280 reeeeererrrieiiiiiiiiins D|sp|ay data

POtOP3 -vveeiiiii Segment/PWM/General-Purpose output port switching control data

FL coereeei Line Inversion or Frame Inversion switching control data

DRO to DR -cvermereiiiiiiee 1/4 bias driver, 1/3 bias driver or 1/2 bias driver switching control data

DTOtO DT2 -evververmeriiiiiiieee 1/8-duty drive, 1/7-duty drive, 1/5-duty drive, 1/4-duty drive, 1/3-duty drive
or Static drive switching control data

FCO 10 FC3 «vvvvemveiiiiiiiiiien Common/Segment output waveform frame frequency setting control data

OC v Internal oscillator operating mode/External clock operating mode switching control data

SO ettt Segment on/off control data

BUOto BU2 v Normal mode/Power-saving mode control data

PG1 10 PGO----evveeeeiiiee PWM/General-Purpose output port select data

PFO t0 PF3:eeeeeiiiiiiien PWM output waveform frame frequency setting control data.

CTO O CT3 -vvvrmrmieiieeieee LCD bias voltage VLCD setting control data.

W10 to W18, W20 to W28, W30 to W38, W40 to W48, W50 to W58, W60 to W68, W70 to W78, W80 to W88, W90 to W98
......................................... PWM Output duty Setting control data
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BU97550KV-M MAX 528 Segment(66SEG x 8COM) Datasheet

Serial Data Transfer Formats — continued
5. 1/3 Duty
(1) When SCL is stopped at the low level

(Note14)

Figure 15. 3-SPI Data Transfer Format
(Note14) DD is direction data.

-rohm.
gv;v(\)/{g FrinO(I:-IOI\r/InCo., Ltd. All rights reserved. 16/72 TSZ02201-0P4P0D300980-1-2
TSZ22111 - 15 - 001 21.Mar.2017 Rev.003


http://www.rohm.com/

BU97550KV-M MAX 528 Segment(66SEG x 8COM) Datasheet

Serial Data Transfer Formats — continued
(2) When SCL is stopped at the high level

(Note15)

(Note15) DD is direction data.

Device Code ................................ "49H”

KMO t0 KM2 --evvieniiiiiiie Key Scan output port/Segment output port switching control data

D1to D210 e D|sp|ay data

POtOP3 -vveeiiiii Segment/PWM/General-Purpose output port switching control data

FL coereeei Line Inversion or Frame Inversion switching control data

DRO to DR -cvermereiiiiiiee 1/4 bias driver, 1/3 bias driver or 1/2 bias driver switching control data

DTOto DT2 -evververmeriieiiiieee 1/8-duty drive, 1/7-duty drive, 1/5-duty drive, 1/4-duty drive, 1/3-duty drive
or Static drive switching control data

FCO 10 FC3 -vvvvvmreiiiiiiiien Common/Segment output waveform frame frequency setting control data

OC v Internal oscillator operating mode/External clock operating mode switching control data

Sl ettt Segment on/off control data

BUOto BU2:-----vveeiiiiiee Normal mode/Power-saving mode control data

PG1 10 PGO---revvereeeiiiieee PWM/General-Purpose output port select data

PFO t0 PF3:eeeveeiiiiiiien PWM output waveform frame frequency setting control data.

CTO O CT3 -vvvvrmrrmeieeeeeee LCD bias voltage VLCD setting control data.

W10 to W18, W20 to W28, W30 to W38, W40 to W48, W50 to W58, W60 to W68, W70 to W78, W80 to W88, W90 to W98
......................................... PWM Output duty Setting control data
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BU97550KV-M MAX 528 Segment(66SEG x 8COM) Datasheet

Serial Data Transfer Formats — continued
6. Static
(1) When SCL is stopped at the low level

(Note16)

Figure 17. 3-SPI Data Transfer Format
(Note16) DD is direction data.

-rohm.
gv;v(\)/{g FrinO(I:-IOI\r/InCo., Ltd. All rights reserved. 18/72 TSZ02201-0P4P0D300980-1-2
TSZ22111 - 15 - 001 21.Mar.2017 Rev.003


http://www.rohm.com/

BU97550KV-M MAX 528 Segment(66SEG x 8COM) Datasheet

Serial Data Transfer Formats — continued
(2) When SCL is stopped at the high level

(Note17)
Figure 18. 3-SPI Data Transfer Format

(Note17) DD is direction data.

Device Code ................................ "49H”

KMO t0 KM2 --evviemiiiiiiee Key Scan output port/Segment output port switching control data

DI1to D70 «+ccceeremaiaiiiiiiiiiiiiiaine D|Sp|ay data

POtOP3 -eveeiiiiii Segment/PWM/General-Purpose output port switching control data

FL coereeei Line Inversion or Frame Inversion switching control data

DRO to DR e vvermereiienee 1/4 bias driver, 1/3 bias driver or 1/2 bias driver switching control data

DTO 10 DT2 «vuvevemveeeiiiiiiiiienns 1/8-duty drive, 1/7-duty drive, 1/5-duty drive, 1/4-duty drive, 1/3-duty drive

or Static drive switching control data

FCO 10 FC3 -vvvvemreriiiiiiien Common/Segment output waveform frame frequency setting control data

OC v Internal oscillator operating mode/External clock operating mode switching control data
o O T LT r T LT T LT T T T T P Segment on/off control data

BUOto BU2 -+ v Normal mode/Power-saving mode control data

PG1 10 PGO----evvremeiieiiee PWM/General-Purpose output port select data

PFO t0 PF3:ceeveeeiiiiien PWM output waveform frame frequency setting control data.

CTO 0 CT3 -veverreemireeiieee LCD bias voltage VLCD setting control data.

W10 to W18, W20 to W28, W30 to W38, W40 to W48, W50 to W58, W60 to W68, W70 to W78, W80 to W88, W90 to W98
......................................... PWM Output duty Setting control data
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BU97550KV-M MAX 528 Segment(66SEG x 8COM) Datasheet

Control Data Functions
1. KM0, KM1 and KM2: Key Scan output port/Segment output port switching control data
These control data bits switch the functions of the KS1/S53 to KS6/S58 output pins between key scan output and Segment
output.

KMO | KM | KM2 QOutput Pin State Maximum Number Resgt
KS1/S53 | KS2/S54 | KS3/S55 | KS4/S56 | KS5/S57 | KS6/S58 of Input keys condition
0 0 0 KS1 KS2 KS3 KS4 KS5 KS6 30 -
0 0 1 S53 KS2 KS3 KS4 KS5 KS6 25 -
0 1 0 S53 S54 KS3 KS4 KS5 KS6 20 -
0 1 1 S53 S54 S55 KS4 KS5 KS6 15 -
1 0 0 S53 S54 S55 S56 KS5 KS6 10 -
1 0 1 S53 S54 S55 S56 S57 KS6 5 -
1 1 0 S53 S54 S55 S56 S57 S58 0 -
1 1 1 S53 S54 S55 S56 S57 S58 0 O

2. PO, P1, P2 and P3: Segment/PWM/General-Purpose output port switching control data
These control bits are used to select the function of the S1/P1/G1 to S9/P9/G9 output Pins (Segment output Pins or PWM
output Pins or General-Purpose output Pins).

PO|P1|P2|P3 | S1/P1/G1 S2/P2/G2 | S3/P3/G3 |S4/P4/G4 |S5/P5/G5 |S6/P6/G6|S7/P7/G7|S8/P8/G8|S9/P9/G9 c ;%?t?ct) n
0j0/0]O0 S1 S2 S3 S4 S5 S6 S7 S8 S9 -
0[0|/O0 |1 ] PI/GH S2 S3 S4 S5 S6 S7 S8 S9 -
0[0|1]0]| P1/G1 P2/G2 S3 S4 S5 S6 S7 S8 S9 -
0|01 |1 ] P1/GH P2/G2 P3/G3 S4 S5 S6 S7 S8 S9 -
0[1]/0] 0] P1/GH P2/G2 P3/G3 P4/G4 S5 S6 S7 S8 S9 -
0O[1]/0]1] P1/GH P2/G2 P3/G3 P4/G4 P5/G5 S6 S7 S8 S9 -
O[1]/1]0] PI/GH P2/G2 P3/G3 P4/G4 P5/G5 P6/G6 S7 S8 S9 -
0O[1]1]1] P1/GH P2/G2 P3/G3 P4/G4 P5/G5 P6/G6 P7/G7 S8 S9 -
1/0/0| 0| P1/G1 P2/G2 P3/G3 P4/G4 P5/G5 P6/G6 P7/G7 P8/G8 S9 -
1/0]0| 1| P1/G1 P2/G2 P3/G3 P4/G4 P5/G5 P6/G6 P7/G7 P8/G8 P9/G9 -
1/0[1]0 S1 S2 S3 S4 S5 S6 S7 S8 S9 -
11011 S1 S2 S3 S4 S5 S6 S7 S8 S9 -
1/1/0]0 S1 S2 S3 S4 S5 S6 S7 S8 S9 -
111](0) 1 S1 S2 S3 S4 S5 S6 S7 S8 S9 -
111[1]0 S1 S2 S3 S4 S5 S6 S7 S8 S9 -
11111 S1 S2 S3 S4 S5 S6 S7 S8 S9 O
PWM output or General-Purpose output is selected by PGx(x=1 to 9) control data bit.
When the General-Purpose output Port Function is selected, the correspondence between the output Pins and the
respective display data is given in the table below.
Output Pins Corresponding Display Data
1/8 Duty mode | 1/7 Duty mode | 1/5 Duty mode | 1/4 Duty mode | 1/3 Duty mode Static
S1/P1/G1 D1 D1 D1 D1 D1 D1
S2/P2/G2 D9 D8 D6 D5 D4 D2
S3/P3/G3 D17 D15 D11 D9 D7 D3
S4/P4/G4 D25 D22 D16 D13 D10 D4
S5/P5/G5 D33 D29 D21 D17 D13 D5
S6/P6/G6 D41 D36 D26 D21 D16 D6
S7/P7/G7 D49 D43 D31 D25 D19 D7
S8/P8/G8 D57 D50 D36 D29 D22 D8
S9/P9/G9 D65 D57 D41 D33 D25 D9

When the General-Purpose output Port Function is selected, the respective output pin outputs a “H” level when its
corresponding display data is set to “1”. Likewise, it will output a “L” level, if its corresponding display data is set to

“0”. For example, at 1/4 Duty mode, S4/P4/G4 is used as a General-Purpose output Port, if its corresponding display data
D13 is set to “1”, then S4/P4/G4 will output “H” level. Likewise, if D13 is set to “0”, then S4/P4/G4 will output “L” level.

3. FL: Line Inversion or Frame Inversion switching control data
This control data bit selects either line inversion mode or frame inversion mode.

FL Inversion mode Reset condition
0 Line Inversion O
1 Frame Inversion -
www.rohm.com
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BU97550KV-M MAX 528 Segment(66SEG x 8COM) Datasheet

Control Data Functions — continued
4. DR: 1/4 bias drive, 1/3 bias drive, 1/2 bias drive or 1/1 bias drive switching control data
This control data bit selects either 1/4 bias drive, 1/3 bias drive, 1/2 bias drive or 1/1 bias drive.

DRO DR1 Bias drive scheme Reset condition
0 0 1/3 Bias O
0 1 1/1 Bias -
1 0 1/4 Bias -
1 1 1/2 Bias -

5. DT: 1/8 duty drive, 1/7 duty drive, 1/5 duty drive, 1/4 duty drive, 1/3 duty drive or Static switching control data
These control data bits select either 1/8 duty drive, 1/7 duty drive, 1/5 duty drive, 1/4 duty drive, 1/3 duty drive or Static

DTO DT1 DT2 Duty drive scheme Reset condition
0 0 0 Static drive -
0 0 1 1/3 duty drive -
0 1 0 1/4 duty drive O
0 1 1 1/5 duty drive -
1 0 0 1/7 duty drive -
1 0 1 1/8 duty drive -
1 1 0 1/4 duty drive -
1 1 1 1/4 duty drive -

6. FCO, FC1, FC2 and FC3: Common/Segment output waveform frame frequency setting control data
These control data bits set the frame frequency for Common and Segment output waveforms.

FCO FC1 FC2 FC3 Frame Frequency fo(Hz) Reset condition
0 0 0 0 fosc(Note18) / 12288 O
0 0 0 1 fosc / 10752 -
0 0 1 0 fosc /9216 -
0 0 1 1 fosc / 7680 -
0 1 0 0 fosc /6144 -
0 1 0 1 fosc / 4608 -
0 1 1 0 fosc / 3840 -
0 1 1 1 fosc / 3072 -
1 0 0 0 fosc / 2880 -
1 0 0 1 fosc / 2688 -
1 0 1 0 fosc / 2496 -
1 0 1 1 fosc /2304 -
1 1 0 0 fosc /2112 -
1 1 0 1 fosc /1920 -
1 1 1 0 fosc /1728 -
1 1 1 1 fosc / 1536 -

(Note18)fosc: Internal Oscillation Frequency (600 [kHz] Typ)
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BU97550KV-M MAX 528 Segment(66SEG x 8COM) Datasheet

Control Data Functions — continued
7. OC: Internal oscillator operating mode/External clock operating mode switching control data
This control data bit selects oscillation mode.

OoC Operating mode In/Out pin(OSC/S70) status Reset condition
0 Internal oscillator S70 (Segment output) O
1 External Clock OSC_IN (clock input) -

<External Clock input timing function>

Internal oscillation / external clock select signal behavior is below.
Input external clock after serial data sending.

SCE | |

se. Uy U oy L L
so XX X Ko X e X X o K o Koel e oKy o X o X ey

1 0 0 1 0 0 1 0
BO B1 B2 B3 A0 Al A2 A3

Display Data/ | DD
Control Data ——————>i¢—— 3 pits —>

i

i

1
«—— DeviceCode $
8bits

Internal oscillation-Extarnal Clock
Select signal(Internal signal) !
|

Internal oscillation i
(Internal signal) MMMMMMMWWMWW;—

I
ExamalClok z (LAY

8. SC: Segment on/off control data
This control data bit controls the on/off state of the Segments.

SC Display state Reset condition
0 ON -
1 OFF O

Note that when the Segments are turned off by setting SC to “1”, the Segments are turned off by outputting Segment
off waveforms from the Segment output pins.
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BU97550KV-M MAX 528 Segment(66SEG x 8COM) Datasheet

Control Data Functions — continued
9. BUO, BU1 and BU2: Normal mode/Power-saving mode control data
These control data bits select either normal mode or Power-saving mode.

Output Pin States During Key Scan
OSC Segment outputs Standby

Oscillator KS2 | KS3 | KS4 | KS5

Reset

BUO | BU1 | BU2 | Mode condition

P

Common outputs

Normal | Operating Operating

Power- | o hoed Low(VSS)

saving

I ITririrrrIown
N
IIIIIIII%

g gy e lleolle o)
—alaloo—=|rlOO

= O=O= 0O =0
I I Tririrr I
I I T ITrrr|xT
I T IT|T|Tr|r|x
I T IT|T|TTr|xT

Power-saving mode status: S1/P1/G1 to S9/P9/G9 = active only General-Purpose output
S10 to OSC_IN/S70 = low (VSS)
COM1 to COMS8 = low (VSS)
Shut off current to the LCD drive bias voltage generation circuit
Stop the Internal oscillation circuit
However, serial data transfer is possible when at Power-saving mode.

10. PG1, PG2, PGS, PG4, PG5, PG6, PG7, PG8 and PG9: PWM/ General-Purpose output port control data
This control data bit select either PWM output or General-Purpose output of Sx/Px/Gx pins. (x=1 to 9)
PGx(x=1to 9) Mode Reset condition
0 PWM output O

1 General-Purpose output -

[PWM<->GPO Changing function]
Normal behavior of changing GPO to PWM is below.

- PWM operation is started by command import timing of DD: 001 during GPO - PWM change.
- Please take care of reflect timing of new duty setting of DD: 010 and DD: 011 is from the next PWM.

DD: 000 DD: 001 DD: 010 DD: 011 DD: 100 DD: 101
SCE_ | L] L] - L L

t i f

GPO--> PWM change new duty decided timing

PWM/GPO output ﬁ ﬁ

start of PWM operation next PWM cycle

(PWM waveform in immediate duty) (PWM waveform in new duty)

In order to avoid this operation, please input commands in reverse as below.
DD:101 DD:100 DD:011 DD:010 DD:001 DD:000

SCE _ | Tu fu Tu L ] L

new duty decided timing GPO --> PWM change

PWM/GPO output ’_‘

Start of PWM operation
(PWM waveform on new duty)
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BU97550KV-M

MAX 528 Segment(66SEG x 8COM)

Datasheet

Control Data Functions — continued

11. PFO, PF1, PF2, and PF3: PWM output waveform frame frequency setting control data

These control data bits set the frame frequency for PWM output waveforms.

PFO PF1 PF2 PF3 PWM output Frame Frequency fp(Hz) Reset condition
0 0 0 0 fosc / 4096 O
0 0 0 1 fosc / 3840 -
0 0 1 0 fosc / 3584 -
0 0 1 1 fosc / 3328 -
0 1 0 0 fosc / 3072 -
0 1 0 1 fosc /2816 -
0 1 1 0 fosc / 2560 -
0 1 1 1 fosc / 2304 -
1 0 0 0 fosc /2048 -
1 0 0 1 fosc /1792 -
1 0 1 0 fosc / 1536 -
1 0 1 1 fosc /1280 -
1 1 0 0 fosc /1024 -
1 1 0 1 fosc / 768 -
1 1 1 0 fosc /512 -
1 1 1 1 fosc / 256 -
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BU97550KV-M

MAX 528 Segment(66SEG x 8COM)

Datasheet

Control Data Functions — continued
12. CT0, CT1, CT2 and CT3: Display Contrast setting control data
These control data bits set display contrast

CTO0 CTH CT2 CT3 LCD Drive bias voltage for VLCD Level Reset condition
0 0 0 0 1.000*VDD O
0 0 0 1 0.975*VDD -
0 0 1 0 0.950*VDD -
0 0 1 1 0.925*VDD -
0 1 0 0 0.900*vVDD -
0 1 0 1 0.875*VDD -
0 1 1 0 0.850*VDD -
0 1 1 1 0.825*VDD -
1 0 0 0 0.800*VDD -
1 0 0 1 0.775*VDD -
1 0 1 0 0.750*VDD -
1 0 1 1 0.725*VDD -
1 1 0 0 0.700*VDD -
1 1 0 1 0.675*VDD -
1 1 1 0 0.650*VDD -
1 1 1 1 0.625*VDD -

Avoid setting VLCD voltage under 2.5V.
And ensure “VDD — VLCD > 0.6V” condition is satisfied.
Unstable IC output voltage may result if the above conditions are not satisfied.

The relationship of LCD display contrast setting and VLCD voltage

CT Setting formula VDD= 6.000 | VDD= 5.500 | VDD= 5.000 | VDD= 4.500 | VDD= 4.000 | VDD= 3.000
0 VDD
1 0.975*VDD
2 0.950*VDD
3 0.925*VDD
4 0.900*VDD |VLCD=5.400
5 0.875*VDD |VLCD=5.250|VLCD=4.813|VLCD=4.375
6 0.850*VDD |VLCD=5.100|VLCD=4.675|VLCD= 4.250|VLCD= 3.825|VLCD= 3.400
7 0.825*VDD |VLCD= 4.950|VLCD= 4.538|VLCD=4.125|VLCD= 3.713|VLCD= 3.300
8 0.800*VDD |VLCD= 4.800|VLCD= 4.400|VLCD= 4.000|VLCD= 3.600|VLCD= 3.200
9 0.775*VDD |VLCD= 4.650|VLCD= 4.263|VLCD= 3.875|VLCD= 3.488|VLCD= 3.100
10 0.750*VDD |VLCD= 4.500|VLCD=4.125|VLCD= 3.750|VLCD= 3.375|VLCD= 3.000
11 0.725*VDD |VLCD= 4.350|VLCD= 3.988|VLCD= 3.625|VLCD= 3.263|VLCD= 2.900
12 0.700*VDD |VLCD= 4.200|VLCD= 3.850|VLCD= 3.500|VLCD= 3.150|VLCD= 2.800
13 0.675*VDD |VLCD= 4.050|VLCD= 3.713|VLCD= 3.375|VLCD= 3.038|VLCD= 2.700
14 0.650*VDD |VLCD= 3.900|VLCD= 3.575|VLCD= 3.250|VLCD= 2.925|VLCD= 2.600
15 0.625*VDD |VLCD= 3.750|VLCD= 3.438|VLCD= 3.125|VLCD= 2.813|VLCD= 2.500
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