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ROHM Datasheet

SEMICONDUCTOR

Low Duty LCD Segment Driver
for Automotive Application

BU91600xxx-M Series MAX 148 Segments (37SEG x 4COM)

General Description
The BU91600FV-M and BU91600FUV-M are a 1/4, 1/3, 1/2duty or Static general-purpose LCD driver that can be used for
automotive applications. BU91600FV-M can drive up to 116 LCD Segments and BU91600FUV-M can drive up to 148 LCD
Segments.
This product can support VA LCD displays, which has better optical performance with higher LCD voltage driving and higher
frame frequency driving.
It can support operating temperature of up to +105°C and is qualified for AEC-Q100 Grade2, as required for automotive
applications.
It can control up to 16 general-purpose outputs / 16 PWM output ports for LED backlighting and LED button illumination
realizing less flicker by various frequency setting function.
It can also support a key scan function that detects a maximum of 20 key inputs to reduce PCB wiring and to minimize
microcontroller size and cost.
It can support LCD contrast adjustment by its EVR function and TTL compatible input interface is also available, these are

well-suited for wide-voltage range of MCUs.

Features
B AEC-Q100 Qualified (Note)

Key Specifications

m Supply Voltage Range: +2.7V to +6.0V

m 1/4, 1/3, 1/2duty or Static setting selectable m Operating Temperature Range:  -40°C to +105°C
BU91600FV-M Max Segments:
1/4duty: Max 116 segments, BU91600FV-M 116 Segments
1/3duty: Max 87 segments BU91600FUV-M 148 Segments
1/2duty: Max 58 segments, m Display Duty Static, 1/2, 1/3, 1/4 Selectable
Static: Max 29 segments m Bias: 1/2, 1/3 Selectable
BU91600FUV-M m Interface: 3wire Serial Interface
1/4duty: Max 148 segments,
1/3duty: Max 111 segments Special Characteristics
1/2duty: Max 74 segments, B Electrostatic Discharge Voltage(HBM): +2000V
Static: Max 37 segments m Latch-up Current: +100mA
® 1/3 or 1/2 bias setting selectable
B Support wide range of operation voltage from 2.7V to Applications
6.0V, which can support TN LCD and VA LCD display. B Instrument Clusters
B Integrated LCD voltage driving circuit m Climate Controls
B Integrated oscillation circuit for LCD frame frequency m Car Audios
B Line or Frame inversion driving selectable B Car Radios
B Max 16ch external PWM outputs m  Metering
(SEG outputs/general purpose outputs selectable) m  White Goods
B Max 6¢ch internal PWM OUtpUtS [ Healthcare Products
(SEG outputs/general purpose outputs/external PWM m Battery operated products
outputs selectable) etc.
B Support 256 step PWM function to realize backlight/
button LED illumination Package
B Support LCD frame frequency from 50Hz to 685Hz, W (Typ) x D (Typ) x H (Max)
total 128setting.
B Support PWM frequency from 146Hz to 2.34KHz, total
16setting
B Support external PWM input
B Support 3 wire serial interface + KEYOUT
®  Support TTL level input to connect 3.3V MCU directly
Circuit
B Support Max 20 key input detection (SEG selectable) s
B Integrated EVR function to adjust LCD contrast
B Integrated voltage detected type power on reset SSOP-B40 TSSOP-C48V
® No external components required 13.60mm x 7.80mm x 2.00mm 12.50mm x 8.10mm x 1.00mm
B Low power consumption design

(Note) Grade 2

OProduct structure : Silicon monolithic integrated circuit

OThis product is not designed protection against radioactive rays.
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BU91600xxx-M Series MAX 148 Segments (37SEG x 4COM) Datasheet

Typical Application Circuit
BU91600FV-M
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(Note) Insert capacitors between VDD and VSS C > 0.1pF.

Figure 1. Typical Application Circuit
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BU91600xxx-M Series MAX 148 Segments (37SEG x 4COM)

Datasheet

Block Diagram
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Figure 2. Block Diagram
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Figure 3. Pin Configuration (TOP VIEW)
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Datasheet

BU91600xxx-M Series MAX 148 Segments (37SEG x 4COM)

Block Diagram
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BU91600xxx-M Series MAX 148 Segments (37SEG x 4COM) Datasheet

Absolute Maximum Ratings(VSS = 0.0V)

Parameter Symbol Conditions Ratings Unit
Maximum Supply Voltage VDD VDD -0.3t0 +7.0 \
Input Voltage Vint SCE, SCL, SDI, INHb, PWMINNote 1) -0.3t0 +7.0 Vv

OSC|N(Nate 2)
Vinz Kl to Kl4Note 3) -0.3t0 +7.0 Vv
Allowable Loss Pd BU91600FV-M 0.70Q(Note 4) W
BU91600FUV-M 0.64Note 4) w
Operating Temperature Topr -40 to +105 °C
Storage Temperature Tstg -55to +125 °C

(Note 1) In case of External PWM setting.
(Note 2) In case of External clock mode setting.
(Note 3) In case of Key scan setting
(Note 4) Delete by 7.00mW/°C when operating above Ta=25°C (when mounted in ROHM’s standard board [BU91600FV—M]).
Delete by 6.40mW/°C when operating above Ta=25°C (when mounted in ROHM'’s standard board [BU91600FUV-M])
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.

Recommended Operating Conditions (Ta = -40°C to +105°C, VSS = 0.0V)

. Ratings .
Parameter Symbol Conditions Nin Typ Max Unit
Supply Voltage VDD 2.7 5.0 6.0 \
Electrical Characteristics (Ta = -40°C to +105°C, VDD = 2.7V to 6.0V, VSS = 0.0V)
. " Limit .
Parameter Symbol Pin Conditions Nin Typ Max Unit
Hysteresis V| SCE, SCL, SDI, INHb,
y a PWM|N(N°te7),OSC|N(N°’e2) - 0.03vDD - \Y
Viz  |KI1 to KI4(Note 3) - 0.1vDD - \
Power-on Detection VDD
Voltage VDET 1.3 1.8 2.2 Vv
“H” Level Input Vint SCE, SCL, SDI, INHb, 45V <VDD <6.0V
Voltage PWMIN(ete 1) OSCIN (Note 2 0.4VDD ) VDD v
ViH2 SCE, SCL, SDI, INHb, 2.7V <VDD < 4.5V
Viis | KI1 to KI4(Note 3) 0.7vDD - VDD \
“L” Level Input Vi1 SCE,SCL,SDI,INHb,
Voltage PWMIN®ote 1) QS CIN (Note 2 0 - 0.2vDD v
KI1 to K4 (Note 3)
Input Floating Voltage Vi KI1 to Kl4(Note 3) - - 0.05vVDD \'%
Pull-down Resistance Rpb KI1 to Kl4(Note 3) VDD=5.0V 50 100 250 kQ
Output Off Leakage lorr | SDO VO=6.0V i i 6.0 UA
Current
“H” Level Input liH1 SCE, SCL, SDI, INHb, _
Current PWMINMote 1) 0 CINMete2] V1 =55V ) ) 50 WA
“L” Level Input i |SCE, SCL, SDI, INHb, _ ] ] ]
Current PWMIN (et ) 0§CINMete2) V1=0V 5.0 MA
“H” Level Vour | S1toS37 10 = -20pA, ] ] ]
Output Voltage vLCD=1.00*vDD | VPD-0-9
Vowz |COM1 to COM4 10 = -100pA,
vLCD=1.00°vDD | YPPO9 | - ] v
(Note 5) -
Vous |P1/G1 to P16/G16(Nete 10 =-1mA VDD-0.9 i i
Vohs | KS1 to KS5MNote 3) 10 = -500uA VDD-1.0 | VDD-0.5 | VDD-0.2
“L” Level VoLt S1to 837 10 = 20pA - - 0.9
Output Voltage Vo2 |[COM1 to COM4 10 = 100pA - - 0.9
Vows  |P1/G1to P16/G16™°%% | 10 = 1mA - - 0.9 Vv
Vows |KS1 to KS5Note 3) 10 = 25uA 0.2 0.5 1.5
Vos  |SDO 10 =1mA - 0.1 0.5
(Note 5) General —purpose / PWM outputs setting.
www.rohm.com
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BU91600xxx-M Series MAX 148 Segments (37SEG x 4COM)

Datasheet

Electrical Characteristics — continued

. . Limit .
Parameter Symbol Pin Conditions Min Typ Max Unit
Middle Level VMiD1 COM1 to COM4 1/2 bias
Output Voltage 10 = +100pA 12yop i 12yop
VLCD=1.00*VDD : s
Vmip2 S1to S37 1/3 bias 2/3VDD 2/3VDD
10 = +20pA 0.9 - 0.9
VLCD=1.00*VDD ' s
Vmip3 S1to S37 1/3 bias 1/3VDD 1/3VDD
10 = +20pA 0.9 - 0.9 v
VLCD=1.00*VDD ' i
VmiDa COM1 to COM4 1/3 bias 2/3VDD 2/3VDD
IO = +100pA 0.9 - 0.9
VLCD=1.00*VDD : s
Vmips COM1 to COM4 1/3 bias 1/3VDD 1/3VDD
10 = +100pA 0.9 - 0.9
VLCD=1.00*VDD ' i
Current Consumption Iop1 VDD Power-saving
- - 15 HA
mode
Ibp2 VDD VDD = 5.0V
Output open,
1/2 bias
Frame - 100 210 pHA
frequency=80Hz
VLCD=1.00*VDD
Iops VDD VDD = 5.0V
Output open,
1/3 bias
Frame - 120 250 MA
frequency=80Hz
VLCD=1.00*VDD
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BU91600xxx-M Series MAX 148 Segments (37SEG x 4COM) Datasheet

Oscillation Characteristics (Ta = -40°C to +105°C, VDD = 2.7V to 6.0V, VSS = 0.0V)

. " Limit .
Parameter Symbol Pin Conditions Min Typ Max Unit
Oscillator Frequency 1 fosct - VDD = 2.7V to 6.0V 360 - 720 kHz
Oscillator Frequency 2 fosce - VDD =5V 540 600 660 kHz
External CI(S\)/S:E ) fosca 30 i 1000 KkHz
requency External clock mode
External Clock Rise Time tr OSCIN (0C=1) - 160 - ns
External Clock Fall Time tf B - 160 - ns
External Clock Duty tdty 30 50 70 %
(Note 1) Frame frequency is decided external frequency and dividing ratio of FCO, FC1, FC2, FC3, FC4, FC5, FC6 setting.
[Reference Data]
700
650
VDD = 6.0V,
600 el
— 550 VDO = 3.3V
B — VDD = 2.7V T
=z L T
S 500
Kel
450
400
350
300
-40  -20 0 200 40 60 80 100
Temperature[°C]
Figure 6. Frame Frequency Typical Temperature Characteristics
External PWM Clock Characteristics (Ta = -40 to +105°C, VDD = 2.7V to 6.0V, VSS = 0.0V)
. " Limit .
Parameter Symbol Pin Conditions Nin Typ Max Unit
|IExternaI PWM frwm 30 i 5000 Hy
requency
Ei(stgr_'?_?rl]:WM InpUt o (Note 2) . 160 . ns
ote
External PWM Input . PWMIN External PWM mode ] 160 ] "
Fall Time Pwm
External PWM Pulse pwWewM
Width 780 } ) ns
(Note 2) About External PWM mode setting, please refer to “Control Data Functions”.
www.rohm.com
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BU91600xxx-M Series MAX 148 Segments (37SEG x 4COM) Datasheet

MPU Interface Characteristics (Ta = -40 to +105°C, VDD = 2.7V to 6.0V, VSS = 0.0V)

Parameter Symbol Pin Conditions Min L'.?;I':) 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 =10pFMNote) : H
Rise Time tr SCE, SCL, SDI, - 160 - ns
Fall Time tf SCE, SCL, SDI, - 160 - ns
INH Switching Time tc INHb, SCE 10 - - us
SDO Output Delay toc SDO Rpu =4.7kQ i i 15 S
Time CL =10pF(Note) : H
SDO Rise Time tor | SDO o Ou et . . 15 | s

(Note) Since SDO is an open-drain output, "toc” and “tor” depend on the resistance of the pull-up resistor Rpu and the load capacitance Cv.
Rpu: 1kQ< Rpu <10kQ is recommended.
Cv: A parasitic capacitance to VSS in an application circuit. Any component is not necessary to be attached.
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Figure 7. Serial Interface Timing
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BU91600xxx-M Series MAX 148 Segments (37SEG x 4COM) Datasheet

Pin Description
BU91600FV-M

Handling
Symbol Pin No. Function Active I/0 when
unused

S5/P1/G1 to 1t02 Segment output for displaying the display data transferred by - (0] OPEN
S10/P6/G6 37t0 40 serial data input. The S5/P1/G1 to S10/P6/G6 pins can also be
used as General —purpose / PWM outputs when set by the
control data.

S11/P7/G7 to 3to12 Segment output for displaying the display data transferred by - (0] OPEN
S20/P16/G16 serial data input. The S11/P7/G7 to S20/P16/G16 pins can
also be used as General —purpose outputs / PWM outputs (by
External PWM only) when set by the control data.

S21 to S22 13to14 Segment output for displaying the display data transferred by - (0] OPEN
serial data input.

KS1/S23 to 1510 19 Key scan outputs. - (0] OPEN
KS5/S27 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
KS1/823 to KS5/S27 pins can be used as segment outputs
when specified by the control data.

KI1/S32 to 20to 23 Key scan inputs. - I VSS
Kl14/S35 These pins have built-in pull-down resistors.

The KI1/832 to KI4/S35 pins can be used as segment outputs

when specified by the control data.

OPEN

O]l ©

COMT1 to 24 to 27 Common driver output pins. - OPEN

COM4 The frame frequency is fo[Hz].

PWMIN/S36 30 Segment output for displaying the display data transferred by - I VSS
serial data input. The pin PWMIN/S36 can be used external
PWM input pin or segment output when set by the control (0] OPEN
data.

OSCIN/S37 31 Segment output for displaying the display data transferred by - I VSS
serial data input. The pin OSCIN/S37 can be used as external
frequency input pin or segment output when set by the control (0] OPEN
data.

SCE 32 Serial data transfer inputs. Must be connected to the VSS
SCL 33 controller. H I
SDI 34 SCE: Chip enable T I
SCL: Synchronization clock - I
SDI: Transfer data

SDO 35 Output data - (0] OPEN
INHb 36 Display off control input. L I vDD
When INHb = low (VSS), Display forced off

S5/P1/G1 to S10/P6/G6 = low (VSS)

S11/P7/G7 to S20/P16/G16 = low (VSS)

S21 to S22 = low (VSS)

KS1/S23 to KS5/S27 = low (VSS)

KI1/S32 to Kl4/S35 = low (VSS)

PWMIN/S36 = low (VSS)

OSCIN/S37 = low (VSS)

COM1 to COM4 = low (VSS)

Stop the LCD drive bias voltage generation divider resistors.

Stop the internal oscillation circuit.
When INHb = high (VDD), Display on
However, serial data transfer is possible when the display is
forced off.

vDD 28 Power supply pin of the IC - - -
A power voltage of 2.7V to 6.0V must be applied to this pin.

VSS 29 Power supply pin. Must be connected to ground. - - -

Tohm.
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BU91600xxx-M Series MAX 148 Segments (37SEG x 4COM) Datasheet

Pin Description — continued
BU91600FUV-M

Handling
Symbol Pin No. Function Active I/0 when
unused
S5/P1/G1 to 1t02 Segment output for displaying the display data transferred by - (0] OPEN
S10/P6/G6 451t0 48 serial data input. The S5/P1/G1 to S10/P6/G6 pins can also be
used as General —purpose / PWM outputs when set by the
control data.
S11/P7/G7 to 3to12 Segment output for displaying the display data transferred by - (0] OPEN

S20/P16/G16 serial data input. The S11/P7/G7 to S20/P16/G16 pins can
also be used as General —purpose outputs / PWM outputs (by
External PWM only) when set by the control data.

S1to S4 41to 44 Segment output for displaying the display data transferred by - (0] OPEN
S21 to S22 1310 14 serial data input.
S28 to S31 20 to 23

KS1/523 to 1510 19 Key scan outputs. - (0] OPEN
KS5/S27 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/S23 to KS5/S27 pins can be used as segment outputs
when specified by the control data.

KI1/S32 to 24 t0 27 Key scan inputs. - I VSS
Kl14/S35 These pins have built-in pull-down resistors.

The KI1/832 to KI4/S35 pins can be used as segment outputs

when specified by the control data.

OPEN

ol O

COM1 to 28 to 31 Common driver output pins. - OPEN

COM4 The frame frequency is fo[Hz].

PWMIN/S36 34 Segment output for displaying the display data transferred by - I VSS
serial data input. The pin PWMIN/S36 can be used external
PWM input pin or segment output when set by the control (0] OPEN
data.

OSCIN/S37 35 Segment output for displaying the display data transferred by - I VSS
serial data input. The pin OSCIN/S37 can be used as external
frequency input pin or segment output when set by the control (0] OPEN
data.

SCE 36 Serial data transfer inputs. Must be connected to the VSS
SCL 37 controller. H I
SDI 38 SCE: Chip enable T I
SCL: Synchronization clock - I
SDI: Transfer data

SDO 39 QOutput data - (0] OPEN
INHb 40 Display off control input. L I vDD
When INHb = low (VSS), Display forced off

S5/P1/G1 to S10/P6/G6 = low (VSS)

S11/P7/G7 to S20/P16/G16 = low (VSS)

S1to S4, S21 to S22, S28 to S31 = low (VSS)

KS1/S23 to KS5/S27 = low (VSS)

KI1/S32 to Kl4/S35 = low (VSS)

PWMIN/S36 = low (VSS)

OSCIN/S37 = low (VSS)

COM1 to COM4 = low (VSS)

Stop the LCD drive bias voltage generation divider resistors.

Stop the internal oscillation circuit.
When INHb = high (VDD), Display on
However, serial data transfer is possible when the display is
forced off.

VDD 32 Power supply pin of the IC - - -
A power voltage of 2.7V to 6.0V must be applied to this pin.

VSS 33 Power supply pin. Must be connected to ground. - - -
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BU91600xxx-M Series MAX 148 Segments (37SEG x 4COM) Datasheet

10 Equivalence Circuit

vob [X vob X
N SCE/SDI/SCL/INHb  [X] —3 D_
AN
vss X vss [X
vbb [ vbD X
S1 to S4, S21 to S22 JiN PMINS3S VAN %
$28 to S31, ; .
COM1 to COM4 X ] oscinss7 X oY
AN N >
vss [X |_
|
vss X fl:‘
vbD [X

vbD [

KI1/S32to KI4/S35 [}

S5/P1/G1 to S20/P16/G16,
KS1/S23 to KS5/S27 X

% 5 0% X% X%
- X X

il

il

vss X vss X
vDD X}
spo X —
N ‘
vss X fl:'

Figure 8. /0O Equivalent Circuit
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BU91600xxx-M Series MAX 148 Segments (37SEG x 4COM) Datasheet

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

2 . -
?
ol Wo Ky (aXoXoX o X1 XoX ot Xe 032033034 035036 X037 0 o X o X o X o X o X o X o Yaxmay(kua o X p1 X p2 X ps X p4 X i Yo Yoro X oraX reo rea sz rea(rea res X res X oc X sc XouoXsurXsuzX_ o) o X )

B0 Bl B2 83 A0 AL A2 A3

Device Code

Display Data Control Data oD
sbits 37bits

33bits 2bits >

| L
o i e e e L L L L L,

0000000060 E 000 E e ) D D D ) ) ) o e ) G D e
R R TR AT
oo cate oty ot o
e e e 2o

| L
Uiy U i ro i i U iy,

‘ —- - :
N.0.00.0.0.00.0.68.C .50 O G O80T ) T8 D 0 ) ) ) T D D[ K ) D D . € O

BO Bl B2 83 A0 AL A2 A3

o Display Data Control Data

evice Code -
bite 37bits 33bits

oD
2bits

[ L
SJuiuuo T U oo ey,

NO0000000CED G ooy o o X 0 X 0 X 0 YoveoXovas)ovazoras Yovae oves s uramoves Xowsyrsn Yovsz yovsa Yorss Xovserse s Yovseyuweaoworwez YovesXovee ores orooXoweorssX, 131 X,
B0 Bl B2 B3 A0 Al A2 A3 T o N
ote,
8bits 33bits. * 2bits

Figure 9. 3-SPI Data Transfer Format

(Note) DD is direction data.
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BU91600xxx-M Series MAX 148 Segments (37SEG x 4COM)

Datasheet

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

)
— -- ?
O O000080EBC 032 033)(034 035 X036 X037 0 o X o X 0 X o X o X o X o Ymoxwuy(knaX po W p1 Yp2 X ps X pa X i Yo Yoto XoraX reo rea rcay scay(rea res X res X oc X sc XouoXsurXsuaX_ o) o X )
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Device Code Display Data Control Data ke
8bits 33bits bits

I L
ahnnhnphhhEshEQREpGGGGGEGERGGLGHGGGEGRGEGGGGGGQGEGEEGEGTTIE
) BDD ;1 X oXoXoX:Xo 038 ng_:: 060 070071 072X 073X074X 0 :: o Xees ez Yeps)eea Yers Y epo X ep7 Xeps Yees Nep1OWerii)ee12)erisyerraXepasyertoX pr X poa)(pes X poaXpas)(paeX proX prLX pezX praX croX criX craf(craX o X 1 X

[ L
ahhhhhhEehEGOGGLGERGEGGGLT i WU'U'U'UW
N :o :] sz :KX%X oX1XoX or D7s>_(__ 0106)(0107)0108Xp109X0110p111Y, 0 :: 0 X 0 Y 0 X 0 XwioxwarY w2 wisywiaXwiswieXwi7Xwis XwaoXwar X2z s Xwza X 32 Y33 Xwaa Xwas Kwse Xwa7 Ywss X 1 ) o ;

I L
pipipipiyigipipiy g piyigipipigigipipipipigigipipigipiyipipigigiyiyipipigigipipipigiyigipgipiyipiyipipe
o X (X o X o X o X1 o X o Dm,:: Ere)1dfore5xor4e)1Xouask 0 X K o X 0 X o X © wao(warK(waz){vaz XwaaYwas Xwae)war)was Xwsoxust Yivsz Yvss usa X(wss)wsexws7)wss ) weoX(we1Xwe2 Xwes XwseXwesXiwes Xvs7 XwesX_1)( 1 Xy

T Dss C:u Mom om . _— » (Note)
Figure 10. 3-SPI Data Transfer Format
(Note) DD is direction data.
DeV|Ce Code .................. ”46H”
KMO to KM2+ e e veeeeeeereennen. Key Scan output port/Segment output port switching control data
D'1 to D148 .................... Dlsplay data
POtOP4:ccvveeeerecceecenenes Segment / PWM / General Purpose output port switching control data
FLevvvrorererereeeeen Line Inversion or Frame Inversion switching control data
(D] S R AR R R R 1/3 bias drive or 1/2 bias drive switching control data
DTOtO DT ceeecreerceerceenes 1/4 duty drive, 1/3 duty drive, 1/2 duty drive or Static drive switching control data
FCOto FCB-vrrvvmeeeeereeres Common/Segment output waveform frame frequency switching control data
OC:  errrreeeerecreneennennn Internal oscillator operating mode/External clock operating mode switching control data
SCrvrrrrrrrerrrenenenenennn. Segment on/off switching control data
BUOtO BU2: s ceevereeeeeenn. Normal mode/power-saving mode switching control data
PG1to PGB +cvvveeeereeeenes PWM/General Purpose Output(GPO) switching control data
EP1tOEP16:+cccvveeeeceeens Internal PWM/External PWM switching control data (EP1-EP6),
GPO/External PWM switching control data (EP7-EP16)
PFOto PF3:ceeeeceecceennen PWM output waveform frame frequency switching control data.
CTOto CT3--vvvvvvvveeevnenes LCD display contrast switching control data.
W10 to W18, W20 to W28, W30 to W38, W40 to W48, W50 to W58, W60 to W68
----------------------------- PWM output duty switching control data
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BU91600xxx-M Series MAX 148 Segments (37SEG x 4COM) Datasheet

Serial Data Transfer Formats — continued
2. 1/3-Duty
(1) When SCL is stopped at the low level

) - - ?
sol Wo X)W aXoXoX o X1 XoX ot Xe 032033034 035036 X037 0 o X o X o X o X o X o X o Yaxmay(kua o X p1 X p2 X ps X p4 X i Yo Yoro X oraX reo rea sz rea(rea res X res X oc X sc XouoXsurXsuzX_ o) o X )

B0 Bl B2 83 A0 AL A2 A3

Device Code Display Data Control Data oD
8bits 37bits 33bits 2bits

-

| L
o i e e e L L L L L,

: _. -
00000000608 00000 D ) ) D D DD D)) ) O ) O e D€
R R TR AT

)

Device Code Display Data Control Data o
8bits 37bits 33bits 2bits

| L
Uiy U oo e i

)
{
)

D.00.00.00.0CECEE T OO0 T . D D D D D D D O
B0 Bl B2 B3 A0 Al A2 A3 o o

¢
1

o Display Data Control Data

evice Code -
bite 37bits 33bits

oD
2bits

[ L
mt‘m Wmm

NO0000000E o X0 X 0 X 0 X 0 Yovaay(oovezoves fovee Yovoveey{overYovas YosoXus Yorsz Xorss s Xowssxwsey s sy wenyerXovea orss YovoaXovesyos ororXorseX, 1 1 X,
TR TR T = (N
lote)
ControlData o
Device code PRI
sbits Tobits 2bis

Figure 11. 3-SPI Data Transfer Format

(Note) DD is direction data.
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BU91600xxx-M Series MAX 148 Segments (37SEG x 4COM) Datasheet

Serial Data Transfer Formats — continued

(2)When SCL is stopped at the

high level

)
— -- ?
RO O000080ENC 032 033)(034 035 X036 X037 0 o X o X 0 X o X o X o X o Ymoxwuy(knaX po W p1 Yp2 X ps X pa X i Yo Yoto XoraX reo rea rcay scay(rea res X res X oc X sc XouoXsurXsuaX_ o) o X )

B0 Bl B2 83 A0 AL A2 A3

evice Code Display Data Control Data oo
e it 2o >
. . )
XXX o X o X o X1 X0 038 Xp3 059 070X(071 X072 X073X074 X 0 o Xees ez Yeps)eea Yers Y epo X ep7 Xeps Yees Nep1OWerii)ee12¥eriyerraXepasyertoX por X o2 pes X poaXpas)(paeX proX prLX pezX praX croX criX craX(craX o X 1 X
B0 Bl B2 B3 A0 AL A2 A3
Device Code Display Data Control Data o
8bits 37bits 33bits 2bits
" N ?
b
X0 X (X o Xo X o X2 X o X o1 XoreX (0106 )0107%p108Kp109X 0110113 0 0 X 0 X 0 X 0 XwiowarXwYwisywiaXwisXwiewi7Kwis X waoXwar fwzz Xwzs Yiwaa X siXwszXwaaXwseXwssysXws7XwseX 1) o X
B0 Bl B2 B3 A0 Al Az A3 T o
Device Code Display Data Control Data oo
8bits 37bits 33bits 2 bits

X o XX Xo XoXo X1 Xo o Xox

XX o X o X o X o X o X o X o X o X o X0 Yoo oz youaaouns Kome e Reas Yowsofors ors s s Wowssywseor Yo weeoen Yo Yoo e XorYoroe e XoeeX, Y2 X3

BO Bl B2 B3 A0 Al A2 A3

o o (Note)
Figure 12. 3-SPI Data Transfer Format
(Note) DD is direction data.
DeVice COde .................. ”46H”
KMO to KM2-++ e eeeeeeeeneeeens Key Scan output port/Segment output port switching control data
DIitoD111 ccerceccereesencens Display data
POtO P4eccereeeeceeeneneenens Segment / PWM / General Purpose output port switching control data
FLevrerrmeemeneeeeneennens Line Inversion or Frame Inversion switching control data
DR:creerresreeeeeeeneennn 1/3 bias drive or 1/2 bias drive switching control data
DTOtoODTAeceeeceeereeenceenn 1/4 duty drive, 1/3 duty drive, 1/2 duty drive or Static drive switching control data
FCOto FCB-vrrevmeeeereeres Common/Segment output waveform frame frequency switching control data
OC: - errrreeeeneereenennnes Internal oscillator operating mode/External clock operating mode switching control data
SO Segment on/off switching control data
BUOtO BU2: v ccvvereeeeeeee Normal mode/power-saving mode switching control data
PG1to PGB +ccvveeeereeeenes PWM/General Purpose Output(GPO) switching control data
EP1tO EP16:ccccveeeeeeeeens Internal PWM/External PWM switching control data (EP1-EP6),
GPO/External PWM switching control data (EP7-EP16)
PFOto PF3:ccerrcceeeneeeenn. PWM output waveform frame frequency switching control data.
CTOto CT3--vvvvvvvveeeeeenes LCD display contrast switching control data.
W10 to W18, W20 to W28, W30 to W38, W40 to W48, W50 to W58, W60 to W68
----------------------------- PWM output duty switching control data
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BU91600xxx-M Series MAX 148 Segments (37SEG x 4COM) Datasheet

Serial Data Transfer Formats — continued
3. 1/2-Duty
(1) When SCL is stopped at the low level
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Device code ControlData .
sbits Tobits 2bis

Figure 13. 3-SPI Data Transfer Format

(Note) DD is direction data.
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Serial Data Transfer Formats — continued
(2)When SCL is stopped at the high level
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Figure 14. 3-SPI Data Transfer Format
(Note) DD is direction data.
DeV|Ce Code .................. ”46H”
KMO to KM2+ e e veeeeeeeceennen Key Scan output port/Segment output port switching control data
D'1 to D74 ..................... Dlsplay data
POtOP4:ccveeeeerecceeeennnnn Segment / PWM / General Purpose output port switching control data
FLevvvrorererereneene. Line Inversion or Frame Inversion switching control data
(3] S R SRR 1/3 bias drive or 1/2 bias drive switching control data
DTOtoODTAeceeeceeereeeceeenn 1/4 duty drive, 1/3 duty drive, 1/2 duty drive or Static drive switching control data
FCOto FCB- v rvvoeeeeereeres Common/Segment output waveform frame frequency switching control data
OC: - errrreeeeneereenennnes Internal oscillator operating mode/External clock operating mode switching control data
SO R R R EER R Segment on/off switching control data
BUOtO BU2: v ccvvereeeeeeee. Normal mode/power-saving mode switching control data
PG1to PGB +ccvvveeereeeenes PWM/General Purpose Output(GPO) switching control data
EP1tOEP16:ccccvveeeeeeeens Internal PWM/External PWM switching control data (EP1-EP6),
GPO/External PWM switching control data (EP7-EP16)
PFOto PF3:cveeceeerceeeens PWM output waveform frame frequency switching control data.
CTOto CT3--vvvvvvvveevvncees LCD display contrast switching control data.
W10 to W18, W20 to W28, W30 to W38, W40 to W48, W50 to W58, W60 to W68
----------------------------- PWM output duty switching control data
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Serial Data Transfer Formats — continued
4. Static
(1)When SCL is stopped at the low level
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sbits Tobits 2bis

Figure 15. 3-SPI Data Transfer Format

(Note) DD is direction data.
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BU91600xxx-M Series MAX 148 Segments (37SEG x 4COM) Datasheet

Serial Data Transfer Formats — continued
(2)When SCL is stopped at the high level
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Figure 16. 3-SPI Data Transfer Format
(Note) DD is direction data.
DeV|Ce Code .................. ”46H”
KMO to KM2+ e e veeeeeeeceeenees Key Scan output port/Segment output port switching control data
D'1 to D37 ..................... Dlsplay data
POtOP4:ccveeeeereceeecennnns Segment / PWM / General Purpose output port switching control data
FLevvvvorererreeeene. Line Inversion or Frame Inversion switching control data
(D] S R AR R R 1/3 bias drive or 1/2 bias drive switching control data
DTOtoODTAeceeecreereeeceeenn 1/4 duty drive, 1/3 duty drive, 1/2 duty drive or Static drive switching control data
FCOto FCB- v rereeeeeereenes Common/Segment output waveform frame frequency switching control data
OC: - errrreeeeneereenenne Internal oscillator operating mode/External clock operating mode switching control data
SCrvrrrrrrrerenenneenenn Segment on/off switching control data
BUOtOBU2: v ccvvereeeeeeen Normal mode/power-saving mode switching control data
PG1to PGB +ccvvvveereeeeees PWM/General Purpose Output(GPO) switching control data
EP1tOEP16:+ccceveeeeeeeens Internal PWM/External PWM switching control data (EP1-EP6),
GPO/External PWM switching control data (EP7-EP16)
PFOto PF3:ccerrcceneneeenn. PWM output waveform frame frequency switching control data.
CTOto CT3--vvvvvvvveeevecees LCD display contrast switching control data.
W10 to W18, W20 to W28, W30 to W38, W40 to W48, W50 to W58, W60 to W68
----------------------------- PWM output duty switching control data
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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/S23 to KS5/S27 output pins between key scan output and segment

output.
KMO | KM1 | KM2 Output Pin State Maximum Number Reggt
KS1/S23 | KS2/S24 KS3/S25 KS4/S26 KS5/S27 of Input keys condition
0 0 0 KS1 thote 1 KS2 KS3 KS4 KS5 20 -
0 0 1 S§23Mote2) KS2 KS3 KS4 KS5 16 -
0 1 0 S23 S24 KS3 KS4 KS5 12 -
0 1 1 S23 S24 S25 KS4 KS5 8 -
1 0 0 S23 S24 S25 S26 KS5 4 -
1 0 1 S23 S24 S25 S26 S27 0 -
1 1 0 S23 S24 S25 S26 S27 0 -
1 1 1 S23 S24 S25 S26 S27 0 o

(Note 1) KSx :Key scan Output(x=1 to 5)
(Note 2) Sx :Segment Output(x=23 to 27)

2. P0,P1,P2,P3 and P4: Segment / PWM / General Purpose output port switching control data
These control bits are used to select the function of the S5/P1/G1 to S20/P16/G16 output pins (Segment Output Pins or PWM

Output Pins or General Purpose Output Pins).

S5/ S6/ S7/ S8/ S9/ S10/ S11/ S12/ Reset
PO P1 P2 P3 P4 P1/ P2/ P3/ P4/ P5/ P6/ P7/ P8/ sare
G1 G2 G3 G4 G5 G6 G7 G8
0 0 0 0 0 S5 S6 S7 S8 S9 S10 S11 S12 o
ol o] o] o] 1 |P/GT] g 7 S8 S9 s10 | st1 | si2 -
0 0 0 1 0 P1/G1 P2/G2 S7 S8 S9 S10 S11 S12 -
0 0 0 1 1 P1/G1 P2/G2 | P3/G3 S8 S9 S10 S11 S12 -
0 0 1 0 0 P1/G1 P2/G2 | P3/G3 P4/G4 S9 S10 S11 S12 -
0 0 1 0 1 P1/G1 P2/G2 | P3/G3 P4/G4 | P5/G5 S10 S11 S12 -
0 0 1 1 0 P1/G1 P2/G2 | P3/G3 P4/G4 | P5/G5 | P6/G6 S11 S12 -
0 0 1 1 1 P1/G1 P2/G2 | P3/G3 P4/G4 | P5/G5 | P6/G6 | P7/G7 S12 -
0 1 0 0 0 P1/G1 | P2/G2 | P3/G3 | P4/G4 | P5/G5 | P6/G6 | P7/G7 | P8/G8 -
0 1 0 0 1 P1/G1 | P2/G2 | P3/G3 | P4/G4 | P5/G5 | P6/G6 | P7/G7 | P8/G8 -
0 1 0 1 0 P1/G1 | P2/G2 | P3/G3 | P4/G4 | P5/G5 | P6/G6 | P7/G7 | P8/G8 -
0 1 0 1 1 P1/G1 P2/G2 | P3/G3 P4/G4 | P5/G5 | P6/G6 | P7/G7 | P8/G8 -
0 1 1 0 0 P1/G1 P2/G2 | P3/G3 P4/G4 | P5/G5 | P6/G6 | P7/G7 | P8/G8 -
0 1 1 0 1 P1/G1 | P2/G2 | P3/G3 | P4/G4 | P5/G5 | P6/G6 | P7/G7 | P8/G8 -
0 1 1 1 0 P1/G1 | P2/G2 | P3/G3 | P4/G4 | P5/G5 | P6/G6 | P7/G7 | P8/G8 -
0 1 1 1 1 P1/G1 P2/G2 | P3/G3 P4/G4 | P5/G5 | P6/G6 | P7/G7 | P8/G8 -
1 0 0 0 0 P1/G1 P2/G2 | P3/G3 P4/G4 | P5/G5 | P6/G6 | P7/G7 | P8/G8 -
1 0 0 0 1 P1/G1 P2/G2 | P3/G3 P4/G4 | P5/G5 | P6/G6 | P7/G7 | P8/G8 -
1 0 0 1 0 P1/G1 | P2/G2 | P3/G3 | P4/G4 | P5/G5 | P6/G6 | P7/G7 | P8/G8 -
1 0 0 1 1 P1/G1 | P2/G2 | P3/G3 | P4/G4 | P5/G5 | P6/G6 | P7/G7 | P8/G8 -
1 0 1 0 0 P1/G1 P2/G2 | P3/G3 P4/G4 | P5/G5 | P6/G6 | P7/G7 | P8/G8 -
1 0 1 0 1 P1/G1 P2/G2 | P3/G3 P4/G4 | P5/G5 | P6/G6 | P7/G7 | P8/G8 -
1 0 1 1 0 P1/G1 P2/G2 | P3/G3 P4/G4 | P5/G5 | P6/G6 | P7/G7 | P8/G8 -
1 0 1 1 1 P1/G1 P2/G2 | P3/G3 P4/G4 | P5/G5 | P6/G6 | P7/G7 | P8/G8 -
1 1 0 0 0 P1/G1 | P2/G2 | P3/G3 | P4/G4 | P5/G5 | P6/G6 | P7/G7 | P8/G8 -
1 1 0 0 1 P1/G1 P2/G2 | P3/G3 P4/G4 | P5/G5 | P6/G6 | P7/G7 | P8/G8 -
1 1 0 1 0 P1/G1 P2/G2 | P3/G3 P4/G4 | P5/G5 | P6/G6 | P7/G7 | P8/G8 -
1 1 0 1 1 P1/G1 P2/G2 | P3/G3 P4/G4 | P5/G5 | P6/G6 | P7/G7 | P8/G8 -
1 1 1 0 0 P1/G1 P2/G2 | P3/G3 P4/G4 | P5/G5 | P6/G6 | P7/G7 | P8/G8 -
1 1 1 0 1 P1/G1 P2/G2 | P3/G3 P4/G4 | P5/G5 | P6/G6 | P7/G7 | P8/G8 -
1 1 1 1 0 P1/G1 P2/G2 | P3/G3 P4/G4 | P5/G5 | P6/G6 | P7/G7 | P8/G8 -
1 1 1 1 1 P1/G1 P2/G2 | P3/G3 P4/G4 | P5/G5 | P6/G6 | P7/G7 | P8/G8 -
(Note 3) Px/Gx : PWM output or General Purpose output (x=1to 16)
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BU91600xxx-M Series MAX 148 Segments (37SEG x 4COM) Datasheet

Control Data Functions — continued
S13/ S14/ S15/ S16/ S17/ S18/ S19/ S20/
P9/ P10/ P11/ P12/ P13/ P14/ P15/ P16
G9 G10 Gi1 Gi12 G13 G14 G15 G16
S13 S14 S15 S16 S17 S18 S19 S20 o
S13 S14 S15 S16 S17 S18 S19 S20 -
S13 S14 S15 S16 S17 S18 S19 S20 -
S13 S14 S15 S16 S17 S18 S19 S20 -
S13 S14 S15 S16 S17 S18 S19 S20 -
S13 S14 S15 S16 S17 S18 S19 S20 -
S13 S14 S15 S16 S17 S18 S19 S20 -
S13 S14 S15 S16 S17 S18 S19 S20 -
S13 S14 S15 S16 S17 S18 S19 S20 -
P9/G9 S14 S15 S16 S17 S18 S19 S20 -
P9/G9 |P10/G10 S15 S16 S17 S18 S19 S20 -
P9/G9 [P10/G10 |P11/G11 S16 S17 S18 S19 S20 -
P9/G9 |P10/G10 | P11/G11 |P12/G12| S17 S18 S19 S20 -
P9/G9 |P10/G10 | P11/G11 |P12/G12|P13/G13| S18 S19 S20 -
P9/G9 |P10/G10 | P11/G11 |P12/G12 |P13/G13 |P14/G14| S19 S20 -
P9/G9 |P10/G10 | P11/G11 |P12/G12 |P13/G13 |P14/G14|P15/G15| S20 -
P9/G9 |P10/G10 | P11/G11 |[P12/G12 |P13/G13 |P14/G14 |P15/G15|P16/G16 -
P9/G9 |P10/G10 | P11/G11 |P12/G12 |P13/G13 |P14/G14|P15/G15 |P16/G16 -
P9/G9 |P10/G10 | P11/G11 |P12/G12 |P13/G13 |P14/G14|P15/G15|P16/G16 -
P9/G9 |P10/G10 | P11/G11 |P12/G12 |P13/G13 |P14/G14|P15/G15|P16/G16 -
P9/G9 |P10/G10 | P11/G11 |P12/G12 |P13/G13 |P14/G14|P15/G15|P16/G16 -
P9/G9 |P10/G10 | P11/G11 |P12/G12 |P13/G13 |P14/G14 |P15/G15|P16/G16 -
P9/G9 |P10/G10 | P11/G11 |P12/G12 |P13/G13 |P14/G14|P15/G15|P16/G16 -
P9/G9 |P10/G10 | P11/G11 |P12/G12 |P13/G13 |P14/G14|P15/G15|P16/G16 -
P9/G9 |P10/G10 | P11/G11 |P12/G12 |P13/G13 |P14/G14|P15/G15|P16/G16 -
P9/G9 |P10/G10 | P11/G11 |P12/G12 |P13/G13 |P14/G14|P15/G15|P16/G16 -
P9/G9 |P10/G10 | P11/G11 |P12/G12 |P13/G13 |P14/G14 |P15/G15|P16/G16 -
P9/G9 |P10/G10 | P11/G11 |P12/G12 |P13/G13 |P14/G14 |P15/G15|P16/G16 -
P9/G9 |P10/G10 | P11/G11 |P12/G12 |P13/G13 |P14/G14|P15/G15|P16/G16 -
P9/G9 |P10/G10 | P11/G11 |P12/G12 |P13/G13 |P14/G14|P15/G15|P16/G16 -
P9/G9 |P10/G10 | P11/G11 |P12/G12 |P13/G13 |P14/G14 |P15/G15|P16/G16 -
1 P9/G9 |P10/G10 | P11/G11 |P12/G12 |P13/G13 |P14/G14 |P15/G15|P16/G16 -
PWM or General Purpose output is selected by PGx(x=1 to 6) control data bit
Internal PWM, External PWM output or General Purpose output is selected by EPx(x=1 to 6).
External PWM or General Purpose output is selected by EPx(x=7 to 16).

Reset
condition

o
o
K
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0
w
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&
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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.

: Corresponding Display Data
OJoUt 717 1/4 Duty mode 1/3 Duty mopde : p1 /g Duty mode Static mode
S5/P1/G1 D17 D13 D9 D5
S6/P2/G2 D21 D16 D11 D6
S7/P3/G3 D25 D19 D13 D7
S8/P4/G4 D29 D22 D15 D8
S9/P5/G5 D33 D25 D17 D9
S10/P6/G6 D37 D28 D19 D10
S11/P7/G7 D41 D31 D21 D11
S12/P8/G8 D45 D34 D23 D12
S13/P9/G9 D49 D37 D25 D13
S14/P10/G10 D53 D40 D27 D14
S15/P11/G11 D57 D43 D29 D15
S16/P12/G12 D61 D46 D31 D16
S17/P13/G13 D65 D49 D33 D17
S18/P14/G14 D69 D52 D35 D18
S19/P15/G15 D73 D55 D37 D19
S20/P16/G16 D77 D58 D39 D20

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

“0”. For example, at 1/4 Duty mode, S8/P4/G4 is used as a General Purpose Output Port, if its corresponding display data
D29 is set to “1”, then S8/P4/G4 will output “HIGH” level. Likewise, if D29 is set to “0”, then S8/P4/G4 will output “LOW” level.
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BU91600xxx-M Series MAX 148 Segments (37SEG x 4COM)

Datasheet

Control Data Functions — continued

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

Typically, when driving large capacitance LCD, Line inversion will increase the influence of crosstalk.
Regarding driving waveform, refer to LCD driving waveforms.

4. DR: 1/3 bias drive or 1/2 bias drive switching control data
This control data bit selects either 1/3 bias drive or 1/2 bias drive.

DR

Bias drive scheme

Reset condition

0

1/3 bias drive

o}

1

1/2 bias drive

The settings take effect if except Static are already set by DT0O and DT1 control bits.

5. DT: 1/4 duty drive, 1/3 duty drive, 1/2 duty drive or Static drive switching control data
These control data bits select either 1/4 duty drive, 1/3 duty drive, 1/2 duty drive or Static drive

DTO DT1 Duty drive scheme Reset condition
0 0 Static drive -
0 1 1/2 duty drive -
1 0 1/3 duty drive -
1 1 1/4 duty drive o

6. FCO, FC1, FC2, FC3, FC4, FC5, and FC6: Common/Segment output waveform frame frequency switching control data
ment output waveforms.

These control data bits set the frame frequency for common and se

FCO FC1 FC2 FC3 FC4 FC5 FC6 Frame Frequency fo(Hz) C;%?ﬁ;n
0 0 0 0 0 0 0 fosc(Nete) /12000 o
0 0 0 0 0 0 1 fosc /10908 -
0 0 0 0 0 1 0 fosc /10000 -
0 0 0 0 0 1 1 fosc /9230 -
0 0 0 0 1 0 0 fosc /8572 -
0 0 0 0 1 0 1 fosc /8000 -
0 0 0 0 1 1 0 fosc /7500 -
0 0 0 0 1 1 1 fosc /7058 -
0 0 0 1 0 0 0 fosc /6666 -
0 0 0 1 0 0 1 fosc /6316 -
0 0 0 1 0 1 0 fosc /6000 -
0 0 0 1 0 1 1 fosc /5714 -
0 0 0 1 1 0 0 fosc /5454 -
0 0 0 1 1 0 1 fosc /5218 -
0 0 0 1 1 1 0 fosc /5000 -
0 0 0 1 1 1 1 fosc /4800 -
0 0 1 0 0 0 0 fosc /4616 -
0 0 1 0 0 0 1 fosc /4444 -
0 0 1 0 0 1 0 fosc /4286 -
0 0 1 0 0 1 1 fosc /4138 -
0 0 1 0 1 0 0 fosc /4000 -
0 0 1 0 1 0 1 fosc /3870 -
0 0 1 0 1 1 0 fosc /3750 -
0 0 1 0 1 1 1 fosc /3636 -
0 0 1 1 0 0 0 fosc /3530 -
0 0 1 1 0 0 1 fosc /3428 -
0 0 1 1 0 1 0 fosc /3334 -
0 0 1 1 0 1 1 fosc /3244 -
0 0 1 1 1 0 0 fosc /3158 -
0 0 1 1 1 0 1 fosc /3076 -

(Note) fosc: Internal oscillation frequency (600 kHz typ)
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BU91600xxx-M Series MAX 148 Segments (37SEG x 4COM) Datasheet

Control Data Functions — continued

FCO FC1 FC2 FC3 FC4 FC5 FC6 | Frame Frequencyfo(Hz) | ;%fﬁé .
0 0 1 1 1 1 0 fosc(Nete) /3000 -
0 0 1 1 1 1 1 fosc /2926 -
0 1 0 0 0 0 0 fosc /2858 -
0 1 0 0 0 0 1 fosc /2790 -
0 1 0 0 0 1 0 fosc /2728 -
0 1 0 0 0 1 1 fosc /2666 -
0 1 0 0 1 0 0 fosc /2608 -
0 1 0 0 1 0 1 fosc /2554 -
0 1 0 0 1 1 0 fosc /2500 -
0 1 0 0 1 1 1 fosc /2448 -
0 1 0 1 0 0 0 fosc /2400 -
0 1 0 1 0 0 1 fosc /2352 -
0 1 0 1 0 1 0 fosc /2308 -
0 1 0 1 0 1 1 fosc /2264 -
0 1 0 1 1 0 0 fosc /2222 -
0 1 0 1 1 0 1 fosc /2182 -
0 1 0 1 1 1 0 fosc /2142 -
0 1 0 1 1 1 1 fosc /2106 -
0 1 1 0 0 0 0 fosc /2068 -
0 1 1 0 0 0 1 fosc /2034 -
0 1 1 0 0 1 0 fosc /2000 -
0 1 1 0 0 1 1 fosc /1968 -
0 1 1 0 1 0 0 fosc /1936 -
0 1 1 0 1 0 1 fosc /1904 -
0 1 1 0 1 1 0 fosc /1874 -
0 1 1 0 1 1 1 fosc /1846 -
0 1 1 1 0 0 0 fosc /1818 -
0 1 1 1 0 0 1 fosc /1792 -
0 1 1 1 0 1 0 fosc /1764 -
0 1 1 1 0 1 1 fosc /1740 -
0 1 1 1 1 0 0 fosc /1714 -
0 1 1 1 1 0 1 fosc /1690 -
0 1 1 1 1 1 0 fosc /1666 -
0 1 1 1 1 1 1 fosc /1644 -
1 0 0 0 0 0 0 fosc /1622 -
1 0 0 0 0 0 1 fosc /1600 -
1 0 0 0 0 1 0 fosc /1578 -
1 0 0 0 0 1 1 fosc /1558 -
1 0 0 0 1 0 0 fosc /1538 -
1 0 0 0 1 0 1 fosc /1518 -
1 0 0 0 1 1 0 fosc /1500 -
1 0 0 0 1 1 1 fosc /1482 -
1 0 0 1 0 0 0 fosc /1464 -
1 0 0 1 0 0 1 fosc /1446 -
1 0 0 1 0 1 0 fosc /1428 -
1 0 0 1 0 1 1 fosc /1412 -
1 0 0 1 1 0 0 fosc /1396 -
1 0 0 1 1 0 1 fosc /1380 -
1 0 0 1 1 1 0 fosc /1364 -
1 0 0 1 1 1 1 fosc /1348 -

(Note) fosc: Internal oscillation frequency (600 kHz typ)
02078 ROUM Co., Ld. Allrights reserved. 23/64 TSZ02201-0P4P0D301300-1-2

TSz22111 - 15 - 001 8.May.2017 Rev.002


http://www.rohm.com/

BU91600xxx-M Series MAX 148 Segments (37SEG x 4COM) Datasheet

Control Data Functions — continued

Reset
FCO FCA FC2 FC3 FC4 FC5 FC6 Frame Frequency fo(Hz) condition
1 0 1 0 0 0 0 foscNote) /1334 -
1 0 1 0 0 0 1 fosc /1318 -
1 0 1 0 0 1 0 fosc /1304 -
1 0 1 0 0 1 1 fosc /1290 -
1 0 1 0 1 0 0 fosc /1276 -
1 0 1 0 1 0 1 fosc /1264 -
1 0 1 0 1 1 0 fosc /1250 -
1 0 1 0 1 1 1 fosc /1238 -
1 0 1 1 0 0 0 fosc /1224 -
1 0 1 1 0 0 1 fosc /1212 -
1 0 1 1 0 1 0 fosc /1200 -
1 0 1 1 0 1 1 fosc /1188 -
1 0 1 1 1 0 0 fosc /1176 -
1 0 1 1 1 0 1 fosc /1166 -
1 0 1 1 1 1 0 fosc /1154 -
1 0 1 1 1 1 1 fosc /1142 -
1 1 0 0 0 0 0 fosc /1132 -
1 1 0 0 0 0 1 fosc /1122 -
1 1 0 0 0 1 0 fosc /1112 -
1 1 0 0 0 1 1 fosc /1100 -
1 1 0 0 1 0 0 fosc /1090 -
1 1 0 0 1 0 1 fosc /1082 -
1 1 0 0 1 1 0 fosc /1072 -
1 1 0 0 1 1 1 fosc /1062 -
1 1 0 1 0 0 0 fosc /1052 -
1 1 0 1 0 0 1 fosc /1044 -
1 1 0 1 0 1 0 fosc /1034 -
1 1 0 1 0 1 1 fosc /1026 -
1 1 0 1 1 0 0 fosc /1016 -
1 1 0 1 1 0 1 fosc /1008 -
1 1 0 1 1 1 0 fosc /1000 -
1 1 0 1 1 1 1 fosc /992 -
1 1 1 0 0 0 0 fosc /984 -
1 1 1 0 0 0 1 fosc /976 -
1 1 1 0 0 1 0 fosc /968 -
1 1 1 0 0 1 1 fosc /960 -
1 1 1 0 1 0 0 fosc /952 -
1 1 1 0 1 0 1 fosc /944 -
1 1 1 0 1 1 0 fosc /938 -
1 1 1 0 1 1 1 fosc /930 -
1 1 1 1 0 0 0 fosc /924 -
1 1 1 1 0 0 1 fosc /916 -
1 1 1 1 0 1 0 fosc /910 -
1 1 1 1 0 1 1 fosc /902 -
1 1 1 1 1 0 0 fosc /896 -
1 1 1 1 1 0 1 fosc /888 -
1 1 1 1 1 1 0 fosc /882 -
1 1 1 1 1 1 1 fosc /876 -
(Note) fosc: Internal oscillation frequency (600 kHz typ)
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BU91600xxx-M Series MAX 148 Segments (37SEG x 4COM) Datasheet

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

These control data bits select either Internal oscillator operating or External clock operating mode.
oC Operating mode In/Out pin(OSCIN/S37) status Reset condition
0 Internal oscillator S37 (segment output) o
1 External Clock OSCIN (clock input) -

OC=1: OSCIN/S37 pin can be used as input clock pin when External Clock is set by the control data.
<External Clock input timing function>

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

SCE | |

sa - _ U UUUUL LT W WL WL L L
SR O €9.€0; 03,05, 03.00; 03 ) 0 G € €3,CD; (.CD. €369

. Display Data/ E DD }
— Devwce. Code Control Data e T
8bits

Internal oscillation - Extarnal Clock
Selectsignal(Internal signal) |

(Internal signal)’

Extamal Cloc LEAEAEAEAEA

(OSCIN)

e 1

8. SC: Segment on/off switching 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.

9. BUO,BU1 and BU2: Normal mode/power-saving mode switching control data
These control data bits select either normal mode or power-saving mode.

OSC Segment outputs  |Output Pin States During Key Scan Standb! Reset

S | Bl | BEE ] WEee Oscillator Coﬁwmon outzuts Kg1 KS2 KSSg yKS4 KS5 * condition
0 0 0 Normal | Operating Operating H H H H H -
0 | 0 | 1 L L L L H -
0 | 1 0 L L L H H -
0 | 1 1 L L H H H -
1 o | o Zgyﬁg Stopped Low(VSS) L H H H H -
1 0 1 H H H H H -
1 1 0 H H H H H -
1 1 1 H H H H H o

Power-saving mode status: S5/P1/G1 to S20/P16/G16 = active only General Purpose output
S1to S4, S21 to S22, S28 to S31 = low (VSS)
KS1/S23 to KS5/S27 = low (VSS)
KI1/S32 to KI4/S35 = low (VSS)
PWMIN/S36 = low (VSS)
OSCIN/S37 = low (VSS)
COM1 to COM4 = low (VSS)
Stop the LCD drive bias voltage generation circuit
Stop the Internal oscillation circuit
However, serial data transfer is possible.
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