ROHM Datasheet

SEMICONDUCTOR

EDuty LCDEJ AV EF FSA4N

BU97960MUV MAX 120 £ 4 > k (SEG15xCOMS8)
M= ERRN

BU97960MUV (& 1/4, 1/8 Ta—F « AALCD K354 /8 m ERETHEH: +2.5V ~ +6.0V
T, REBSBZONy T —EBEBHFICERTHIENT B HRBEHEREEEHE +2.5V ~ +6.0V
E.®K 1205 A2 D LCD KR9S5 ENTTEE B EMEREEHEA -40°C ~ +85°C
T, B RRKtEITAVREC 120 E5 AV b
=7H RAM ZHET A ETIYA AVAROERNT B RRT1—TA4. /(TR
E, FMTTBREIARAECEBEEENEEELTWE VAT a1—T 4B 13 NAT R,
ERR 18 Fa—T 4 B 1/4 N4 7 AE Y & Z TTEe
EVR#EEIZK Y LCD O Y FS R FDFARELARETT, B 37z —R: 28K UTFILA2E2T7—R
BE
B T4RTLAT—% RAM NE(DDRAM) : nNyb—o W (Typ) x D (Typ) x H (Max)
15 x 8bit (BFK 120 E5 A > )
B 1/8, 14 T 1—7F 1 ERENLERATEE
118 Ta—T 1488 : FK120E5 A2 k
114 T21—T 488 : FRK76 T A2+
B RREREBERRANYIFT7UIHNE
B RIRERNE
m SEHERE
m EHEBEAHEE
B REERAMIERRIG
FEFAR! —_ Bexd it
B BFRY 1—ALEVRHEEBER IS VQFNO28Y5050
= 5.00mm x 5.00mm x 1.00mm
B A—4—f43s
B ERES
B EBYMRE. NERESEER
B ANJLRT TS
B\ T —ERENHEER
BE

EX7I)r—vavER

VLCD VDD
1 VDD COMO
VLCD :
COoM7
SD
Controller SCL Selig](r:nsnt
SEGO
SEG1
I_ VSS SEG14
/77
Figure 1. £EX7 75— 3 VEIK
O#GEE : PaAVE/ YOV IERBER OMMAHREEIILTEYFEFEA
www.rohm.co.jp
© 2018 ROHM Co., Ltd. All rights reserved. 1/29 TS202201-0P3P0D302030-1-1

TSZ22111 « 14 - 001 2021.01.05 Rev.002


http://www.rohm.co.jp/

BU97960MUV _ MAX 120 &4 A > k (SEG15xCOMS) Datasheet

Jav IR | EFRER
BU97960MUV (VQFN028V5050)

COM4/SEG18:--
COMO --- COM3 COM7/SEG15 SEGO --- SEG14
vl X M vl il
vieo ———4— T T ——T T
LCD|Voltage Generator
Common Segment
Driver Driver
+ . Vo
+
I:— LCD
% BIAS
+ SELECTOR
=~ Common DDRAM
Counter
+
vss -] *
J Command Command
Register — Data Decoder
|
OSCILLATOR Power On Reset
hd Serial Inter Face
IF FILTER
VDDAEF— * *
SDA SCL
Figure2. 7Oy YK
© ~ © )
- - — —
O] Q Q Q
N ® O o w o
= = o O O O o
© O ¥ B © = o
) ) = = = = wn
o o (o] (o]
®) () O O
b '
IS ~Eolel 9
¢ ¢ H
B
N WU T U S U S T B O
com1 22 ; SEG13
_________________ |
como | 23 ] | SEG12
i
VLCD 24,’ E SEG11
e
wo |25t EXP-PAD SEG10
i
__________________ H
VSS 26 | ; SEG9
!
scL | SEG8
SDA e SEG7
17Ty 177
P
I
;\—4; {oN ™ < n
Lo
H H 3
o — [N ™ < To) ©
] ] ] V] Q O] ]
L ] L L L L L
(%) (%] (9] (9] (2] (2] [92]

Figure 3. imFACER (TOP VIEW)

www.rohm.co.jp

©2018 ROHM Co., Ltd. Al rights reserved. 2/99 T8202201-0P3P0D302030-1-1
TSZ22111-15-001 2021.01.05 Rev.002


http://www.rohm.co.jp/

Datasheet

BU97960MUV MAX 120 4 * > k (SEG15xCOMS)
Ui ¥ 5% BR
Table 1 ixF578A
¥R mFES | 10 HERE RIEABDHRE
SDA 28 /O | serial data A7 -
SCL 27 I serial data #5i% clock -
EIRBAIE T
VSs 26 I | Ground FHEBELTLCEEL, )
VDD 25 || EREREF -
VLCD 24 | | RRREAEREREF -
SEGO0-SEG14 1-15 O | &®EEENH Segment H 5 OPEN
COMO0-COM3 23-20 O | #&%EFEIAH Common tHA OPEN
CQUSECTS | 1946 | O | RSB Segment/Common Hih OPEN
EXP-PAD - - | D EXP-PAD % VSS [Z#8#: £ =X OPEN LT &Ly OPEN/VSS
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BU97960MUV _ MAX 120 &4 A > k (SEG15xCOMS) Datasheet

R B KEH (VSS=0V, Ta=25°C)

15H ok EIE BT e
BEREE 1 VDD -0.5~+7.0 VvV | BREE
BIREIE 2 VLCD -0.5~+7.0 V | BREBEAEE
HREX Pd 0.70(Note) W -
ANEEEH VIN -0.5~VDD+0.5 vV |-
R1F R Tstg -55 ~ +125 °C |-

(Note) Ta=25°C LLETHEAT B15&IE, 1°C D&, 7.0mW ZF LFET . (A—LIZEEIRELR)
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S CHREBELLEY,

AR 2 REEAMEREEBASLSUIHERAEIAFET L. FYTRELRICKY, ICARXOEEEBLSEIILITDENYET, REEEHEELER
BEERERY A XERECT D, RBAREABRERECT D, RBREERTILE. REEAHEEEZBEAAVLSHFREAICCRECES
(AN

HRBIEEHE (VSS=0V)

s it e
EE ERh=] _ B e
Min Typ Max
BHERE Topr -40 - +85 °C |-
BREE 1 VDD | 25 - 60 |V |BEEBE
BREE 2 VLCD 25 - 6.0 V | BREEHER
ESNEY
DC ¢ (BIziEE D4 LBY VvDD=2.5V ~ 6.0V, VLCD=2.5V ~ 6.0V, VSS=0V, Ta=-40°C ~ +85 °C)
i} HR(E
ER Eig= BARL iz
# T Min | Tye | Max | :
“‘HAHEE Vin 0.7VDD - VDD | V |SDA. SCL
“LAREE Vi VSS - 0.3vDD| V |SDA. SCL
“H AN ER liH - - 1 pA | SDA. SCL
‘L’ AREFR I -1 - - puA | SDA. SCL
SEG Ron - 3.5 - kQ
& &4 Driver On &#71 | =+10pA
b BHR T om Ron ; 35 - kg | O
AR INLETR IsT - - 5 pA | Display off, Oscillation off
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Datasheet
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BU97960MUV MAX 120 =5 A > + (SEG15%xCOMS)

Datasheet

ESMEE — #H&E

MPU Interface $5i% (BICHED L LR Y VDD=2.5V ~ 6.0V, VLCD=2.5V ~ 6.0V, VSS=0V, Ta=-40°C ~ +85 °C)

e HiiE .

1HH ok Min Ty Max BAfL e
ANILEEMNY BERE tr - - 0.3 us -
ANIZHETHY E5RE tr - - 0.3 us -
SCL FE#A tscyc 2.5 - - us -
“H” SCL Pulse 1§ tshw 0.6 - - us -
“L” SCL Pulse 1&g tstw 1.3 - - us -
SDA Setup s tsbs 100 - - ns -
SDAHold BfE tsoH 100 - - ns -
INR - 7) —B5RE tsur 1.3 - - us -
START Condition Hold B tHp;sTA 0.6 - - us -
START Condition Setup R tsuisTA 0.6 - - us -
STOP Condition Setup B tsu;sto 0.6 - - us -
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BU97960MUV _ MAX 120 &4 A > k (SEG15xCOMS) Datasheet
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BU97960MUV MAX 120 =5 A > + (SEG15%xCOMS)

RERREA
ATy FIT—8EEAE
BU97960MUV 1%, 2 #7422 7T —X(SDA. SCL)IZTTF—REZEZITVET,

_______

_______

START &4 STOP %4

Figure 8.2# S U7INA A T7x—R AX 2 K | T—4AE% Format

2BUYTIA VAT I—RIZTAY U R, FEET—2%ANT 555, START &4, STOP &4 L VS BEHDIREFH
ESHIZRELRHYFET,

Slave Address

sflo 1111 100]|AlC avvk Display Data AlP
T 11—t T ,i\l ——t—t—t 1 T
TR o S—& = b
START &4t a2k or T—RHE bit STOP 24t
Acknowledge

Figure 9. 1 4 2xz—X 7+l

O > K. F7zl& Display Data ZAHT 3121, UTOFIENLETT,
(1) START £HZ 4T %,

(2) Slave Address %173 %

(3) Command. Display Data #&5i%9 %,

(4) STOP & Z&4%HT %,

Acknowledge
T—43 DRkl 8bit B THM SN, 8bit T—H2Exk{k. Acknowledge #R L £,
8bit 7—#4 (Slave Address. 3 < > K. Display Data) &ni¥tk. 8 B SCLITYBTSDA S 1 U E#RBLET,
ZTOHk. OB SCLATYRFETLEZHALET,
(FELEAKXNMOS =T FL A UKDz, HEAFShERA)
Acknowledge ZAE & LG WMEEICIE. 8FHBE SCLIATYEMN D, 9B SCLIATYERTLANZLTLEZEL,

AR FLAS

_____ Slave Address ACK DATA ACK DATA ACK T
STA STOP
s £

Figure 10. Acknowledge 24 X >4
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BU97960MUV _ MAX 120 &4 A > k (SEG15xCOMS) Datasheet

HeRER — #E

avy REEREAE
START &#% A A L1=#%. Slave Address (“01111100") £ FITLTL =&y,
Slave Address (“01111100”) AH1#. 1byte BlZp3a< > KAHIZAY FT,
aAvY ROJZEL bt [Fa~< 2 K or T—4#I%E bit TI,
ATV R or T—RHEDLItETICTSHE, HITTAT UV FEANTHIENABETT .
a2 K or T—RHFEDbtECIZTHE, RHSD byte data [FRFT—RIZHYET,

S |Slave Address| A|1 a<y K |A|1 a2k |Al1 a<vYF |A|0 a¥>F | A|DisplayData | ---| P

KRT—EDAHNREIZHRZE, ATV FRAATELRLRYET,

BEQATYRFEANTEEEIE. —E START&EEER LT ZEW

O Y FERE Rt (C START &4, £z STOP FUNAASh B LEZEFOIATY FIEFroEILEILET,

START §&#Z AN L1=%. #E(+T Slave Address #ANT 5 &, a7y FATIKREICHRYET,

START &##%. BRIDT—HE5E T Slave Address ZA N L TL &L,

BHDT— AR E57% T Slave Address B TE4 MBS, Acknowledge [TIRE 3, LIEDT—FEEFZHHFER A,
T—2ZIFHETREBICE 2158, BESTART &G ZANTHLERLET,

ATV R, T2 DEERKIZIE. ANNLHEEAYKR., Setup. Hold 1% . MPU Interface 45142 F5 & 31TEEL T
{f2ELy, (MPU Interface 4 SB 23 LY, )

RRT— S DEERAHLEEFE

Slave Address @ Write Mode/Read Mode #I5E bit='0' T BU97960MUV [& Write Mode IZA Y £9,
BU97960MUV (& 15x8=120bits 0 Display Data RAM (DDRAM)# & L TLVE T,
RERT—H EEZTIAHEDXIERT. DDRAM data & Address ERFDRIGIELTDESY TY,

Slave Address Command
S| 0111110 0| A| O 000000 Ala b cdefgh|A[lijk I mno pl|A|l..|P
T f ——t—t—+—+ —————+
R/W=0 (Write Mode) —> Display Data

1/8 Fa—F«1 E—F

8bit DT —4 % DDRAM [ZEZEIAAFET, EFAFEN 5 Address (& Address Set a7 > KTIEE S 1= Address T,
8bit CEIZHEMIZA VI U A RERET,

#1T T Data Z%ET DL TEKELTDDRAMICT—2 Z2EZ AL ENTEET,

DDRAM 7 FL X

Oh 1h 2h 3nh 4h 50 6h 7h  Dh Eh
o a | i COMO
1 b | ] CoM1
2] ¢ | k COM2
ar 34| CoMm3
4 e m COM4
50 f | n COM5
6 g o COM6
70 h | p com?
SEGO0 SEG1 SEG2 SEG3 SEG4 SEG5 SEG6 SEG7 SEG13  SEG14

DDRAM ADEFAAHIEACK T—2 #H DELLL, 8bit T—AERE T LICEESINFET,
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BU97960MUV MAX 120 =5 A > + (SEG15%xCOMS)

Datasheet

RRT—E2DOREDHLEEFZ — WS

U4 Ta—74 E—F

4bit DT —%4 % DDRAM IZEZEAHAFET, EEFAFEh B Address [E Address Set a7 > KTHE & hf- Address T.

8bit CEIZHEMICA VI DAV FERET,
BT Data £ EET A ETEBELTDDRAMIZT— 2 ZEERAL ZENTEET,

DDRAM 7 FL X

oh 1h 2h 3h o 8h oh
0| a e i m COMO
11 b | f | j |n CcOoM1
BIT
2 ¢ g k o COM2
3l d | H| 1 |op COM3
SEGO0  SEG1 SEG2 SEG3 SEG4 SEG5 SEG6 SEG7 SEG16 SEG17 SEG18
DDRAM NDE ERAHIEACK T—2 ZRFDBEMNG . 4bit T—REETLITKBINFTT,
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BU97960MUV _ MAX 120 &4 A > k (SEG15xCOMS) Datasheet

HeRER — #E

LORAY—Ravy FeEgmidhE
Slave Address ?® Write Mode/Read Mode #I7E bit="1" T BU97960MUV & Read Mode IZAY £7,
Read Mode ITASZ ETaAYV RLURADEE)— NI T BT ENTEET,
ARV KRLPREAD—FNRY I —HFORIEUTDELYTY,

Slave Address Command Slave Address

S| 0111110 0| A1 ADSET A [P|S]| 0111110 |1 |A Data AlP

t
R/W=0(Write Mode) R/W=1(Read Mode)

OYVERLPREADT RELR, RUU—FNYIRRERAT Y RLPRABIIUTOESY TT,
—EDV—HURATY—KN\Y I TELT7FLRIZVEDFEITTY, T—2DOH A% IC & Slave Address b IKEE &
TYET, REG1. REG2EAZI— KRNy YT BHEE. TRLAZEIZ)—KRO—5H52UREZIFTLEEL,

Register D7 |D6 | D5 | D4 | D3 | D2 | D1 | DO | Address

REG1 P7|P6|P5|P4|P3|P2|PL|PO OFh
REG?2 p7|lPe| 1|0 |P3|P2|P1]|PO 10h
REG1
P7 : 7 L—LRERMEE
P6: Ta—F 4. NATR EBE
P5 : Software Reset {k&&
P4 ~P0 : EVR &%
REG2 :

P7 ~ P6 : Frame Frequency (FR)XE
P3 : LCD EFEhiERZERTE

P2 : Display ON/OFF %3

P1: APON 35

PO : APOFF &%7F

UTFIZU—FNy =5 RDFERLET,

< Slave Address (read) aﬂ@@@@@@@a _I_

LCD Driver Bias Circuit
ABNY 277V FICCREBHEEZERLET ., FHEEEEHICCEREAETT,
1/4. 1/3Bias ME{EIL. MODESET a7 > KIZTHEETY .
SAy, F7L—LREDHKREIL, DISCTLav Y FIZTHEETY,
TNTNORBEREERIL, BEREEFEREOEEZSBL TS,

Reset #)HAKRE
Software Reset £17T# 0D ') v FIEREFIUTDESY TY,
* RERIZOFF anET,
- DDRAM 7 FL R IZ#IE#i{t S EJ (DDRAM Data [Z#IEIE TR EHA),
LURSOMMEIOVTIEIY Y FEMHEESE LT E L,
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BU97960MUV _ MAX 120 &4 A > k (SEG15xCOMS) Datasheet

HeRER — #E

Command/i#g—&
HeEEsRB—E

No. avr kR HhE
2 | EVR Set (EVRSET) EVR 8% (0~31)
3 | Display Control (DISCTL) 7 L—LEEHERTE
4 | IC Operation Set (ICSET) LCD EREjiK 2. Software Reset E1T. Display on/off X E
5 | All Pixel Control (APCTL) All Pixel On/ All Pixel Off &%
6 | Mode Set (MODESET) TJL—LEARH. Ta—T4. NMMTR KE

o< FEHERE

D7 (MSB) [& Command % L < [& Data ®O¥|%E M bit TJ,
HMIE., a7  RIT—REEFREESRL TS,

C: 0: XD Byte [ RAMEZZAHT—E T,
1: XD Byte (o< > FTY,

Address Set (ADSET)
MSB LSB

D7 D6 D5 D4 D3 D2 D1 DO
| c ] o[ ps [ P4 P3 ] P] P | PO |

PBOIICTHEELIZT7 RLANT FLRADVRIZEY FENET,

Write Mode BsE%E ®1824 DDRAM 7 K L X% 00h(000000b)~0Eh(001110b) T3,
Write Mode Bf, LEELNDT FLRADEEFELETT  (RESN=IHFET K L XIE“00h(000000b)" IZHEEINET ),
Yty F#IHEIIREEIZ LV T DDRAM Address [ “00h(000000bY 2SR E SN TLETY

Read Mode ') — K/Nw 4 H[gERR Y Y FL Y X2 D7 KL AL 0Fh(001111b). 10h(010000b)TY,
J— RNy o B, EREUANDT7 FLADEREITZIETT,

P[5:0] = OFh (001111b) : REGH1
Software Reset $k8&8& EVR SR FED ATV KL TR 4

P[5:0] = 10h (010000b) : REG2
rEUSNDOT U RLYRAR
(FEMICOVWTIE “LPRA Y —FaT Y FEERERR HSRIEZEN)

EVR Set (EVRSET)

MSB LSB
D7 D6 D5 D4 D3 D2 D1 DO
[ c ] 17T oJprPa] P3P P | PO |

BU97960MUV & 32 BESADEF R 2 —L (EVR)ZEHLTLHET,

COEEICKY . RERFRBARAEENRESEM(VO)DHREEXITIZENTEET,

Reset #I#IIRE TIXEFAR Y 2 —LDFREIX“00000" 124 Y F£F,

CDEVLCD EENMVOEEIZHYET, VOBEIZDWTIE, ROR—UESELLFEE0,
VOEEMN2.5VRBELIREFZILELFET,

F1- EVR #he2#H I DBL VLCD-V0> 0.6V DEHZEZFHRET HESICLTLEELY,
FREHERBETELRVMER IC OB ARFLREICHDAREELAHY ET,
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BU97960MUV  MAX 120 +4 A > k (SEG15XCOMS) Datasheet
EVR Set (EVRSET) — #i#
BFARY 1—LEVREEL VO EEDERFR
EVR | HER | Y5000 | 25500 | 5000 | -4000 | ~3500 | ~5000 & ~z800
0 VLCD V0=6.000 | VO=5.500 | VO=5.000 | VO=4.000 | VO=3.500 | VO=3.000 | V0= 2.500 \Y
1 0.967*VLCD V
2 0.937*VLCD \Y
3 0.909*VLCD \Y
4 0.882*VLCD | V0=5.292 | V0=4.853 V
5 0.857*VLCD | V0=5.142 | V0=4.714 | V0=4.286 V
6 0.833*VLCD | V0=4.998 | V0=4.583 | V0=4.167 | V0= 3.333 V
7 0.810*VLCD | V0=4.860 | V0=4.459 | V0=4.054 | V0=3.243 | V0=2.838 \Y
8 0.789*VLCD | V0=4.734 | V0=4.342 | V0=3.947 | V0=3.158 | V0=2.763 \Y
9 0.769*VLCD | V0=4.614 | V0=4.231 | V0=3.846 | V0=3.077 | VO=2.692 V
10 0.750*VLCD | V0=4.500 | V0O=4.125 | V0O=3.750 | V0=3.000 | VO=2.625 V
11 0.731*VLCD | V0=4.386 | V0=4.024 | VO=3.659 | V0=2.927 | V0= 2.561 V
12 0.714*VLCD | V0=4.284 | V0=3.929 | V0= 3.571 V0= 2.857 | VO=2.500 V
13 0.697*VLCD | V0=4.182 | V0=3.837 | V0=3.488 | V0=2.791 V
14 0.681*VLCD | V0=4.086 | V0=3.750 | V0O=3.409 | V0=2.727 V
15 0.666*VLCD | V0=3.996 | V0=3.667 | V0O=3.333 | V0= 2.667 V
16 0.652*VLCD | V0=3.912 | V0=3.587 | V0= 3.261 V0= 2.609 V
17 0.638*VLCD | V0=3.828 | V0=3.511 | V0= 3.191 V0= 2.553 V
18 0.625*VLCD | V0=3.750 | V0=3.438 | V0=3.125 | V0= 2.500 V
19 0.612*VLCD | V0=3.672 | V0=3.367 | V0= 3.061 V
20 0.600*VLCD | V0=3.600 | V0O=3.300 | V0= 3.000 V
21 0.588*VLCD | V0=3.528 | V0=3.235 | V0= 2.941 V
22 0.576*VLCD | V0=3.456 | V0=3.173 | V0= 2.885 V
23 0.566*VLCD | V0=3.396 | V0=3.113 | V0=2.830 V
24 0.555*VLCD | V0=3.330 | V0=3.056 | V0=2.778 V
25 0.545*VLCD | V0=3.270 | V0=3.000 | V0=2.727 V
26 0.535*VLCD | V0=3.210 | V0=2.946 | V0= 2.679 V
27 0.526*VLCD | V0=3.156 | V0=2.895 | V0= 2.632 V
28 0.517*VLCD | V0=3.102 | V0=2.845 | V0= 2.586 V
29 0.508*VLCD | V0=3.048 | V0=2.797 | V0= 2.542 V
30 0.500*VLCD | V0=3.000 | V0=2.750 | V0= 2.500 V
31 0.491*VLCD | V0=2.946 | V0= 2.705 V
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BU97960MUV

MAX 120 &4 £ > k (SEG15xCOMS8)

Datasheet

2y FEMB — #E

Display Control (DISCTL)

MSB LSB

D7 D6 D5 D4 D3 D2 D1 DO

I ¢c [ 11 1 0 P3| P2 ] 1 ] 0

7 L—LEARHEE
Setting P3 | P2 FRSEL Reset #1HAIREE
80Hz 0 0 0 o
71Hz 0 1 0 -
64Hz 1 0 0 -
50Hz 1 1 0 -
233Hz 0 0 1 -
197Hz 0 1 1 -
160Hz 1 0 1 -
122Hz 1 1 1 -

RERFIRE BRFE AR (X foxk DEEIZEY T U—LRRRINSD2EFET,
(foc 45X, RIEBHEDEE#SEEEWY)
FRSEL IZDU TIX MODESET MIEE #& B &Ly,
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BU97960MUV _ MAX 120 &4 A > k (SEG15xCOMS) Datasheet

2T KRS — #E
Set IC Operation (ICSET)

MSB

LSB
D7 D6 D5 D4 D3 D2 D1 DO
[ ¢c T 1+ [ 17T 1] of[pP P ]P0 |
LCD ERBNK SRR TE
RE P2 Reset #)#1K#E
4 VRE 0 -
JL—LREE 1 °

EMEERIL. UTOIETEDLES,
SAVREE > TJUL—ALRER

— MR, BROBENKEWVGEEICE, SAUREDANIOR M=V DFENKRELBYET,
BEIREICOVWTIE, REEBEEESRILZEL,

Software Reset £1T:&%E

RE P1 Reset #HAIKEE
Software Reset 3EE1T 0 o
Software Reset £1T 1

Software Reset £1TH; : BU97960MUV A\ Reset #IHIREEIZE Y £ T,
Software Reset(P1) & RIBFIZ P2, PO #EBRELHEWLTL &L,

Display on/off %%
BT PO Reset #1H#1K5E
Display of(DISPOFF) 0 o
Display on(DISPON) 1 -

Display off : DDRAM ORARIZEFE AL, 1 IL—LD OFF T—42EE1AH#%. Segment, Common H
HIFTRTEIELFE T, Display on (DISPON)T ¥ > K. Display off Mode (ZEIZAY £9,

Display on : Segment. Common H71l& Active &7 Y. DDRAM A5 Display ~DF#AH LEIEZE
FELET,

Display ON DREDZIEH . BUI7960MUV & 1 JL—LATTEEZRETL, XRZEHKBLET.
Display ON DREDZIER D 1 7 L— L DRI Display OFF DR TEZZIET % LEFRTDIRE L RE
L. EFERIMLFANET, Display ON DERTE % #E1E L1-#%. Display OFF DREZEET HHEIE1 7
L—LLULEOMBEEEIFT TS,

All Pixel Control (APCTL)

MSB

LSB
D7 D6 D5 D4 D3 D2 D1 DO
lc [+ [ 1+ ] 1] 1] o [P | Po]
All display on &%
HE P1 Reset ##A1K 58
Normal 0 o
All Pixel On(APON) -
All display off £% &
®E PO Reset #1#A1K 58
Normal 0 o
All Pixel Off(APOFF) 1 -

All Pixels On : DDRAM OINBICEFZLE K 2R RESTLET,
All Pixels Off : DDRAM OB IZEFE L 2RTEHILET,

All pixels on/off (& Display on BEDAEFHIZHEY FF, DL E. DDRAM DRBIXEILL LEEA,
P1. PO %&£ IC1REICLIHEIX All pixel off NMEEMIZEIRSNET,
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BU97960MUV__ MAX 120 4 A > F (SEG15xCOMS) Datasheet
aTY FRMBE — #iE
Mode Set (MODESET)
MSB LSB
D7 D6 D5 D4 D3 D2 D1 DO
C 1 1 1 1 1 P1 PO
I L—LRERBERTE
ERTE P1 Reset ¥4k BE
Normal 0 o
200Hz Mode 1 -
Tai—T4. NMTRARE
ERTE PO Reset #)HIKBE
118 Ta—F«4. 114 XM TR 0 o
14 Fa—F4., 13 NA4T R 1 -
M EEEREEROEEESHB 0,
www.rohm.co.jp
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BU97960MUV _ MAX 120 &4 A > k (SEG15xCOMS) Datasheet

AR EREN R R

Line REE (118 Ta—T 4. 114 AT RX)

COMO—stateA

COM1—stateB

COM2—{

COM3—

COM4—

COM5—{

COM6—{

COM7—{

VO —;
vss —
VSS 1
VSS Tt
VSS 1
VSS ¥
VSS &
VSS 1
VO — —
VSS:
SEGn 1 7T
SEGn+1 H 7T ‘
vss ¥ L L
SEGn+2 B
vss + 4 L L

Vo - -

o 4
i )| UUUUUL | UL
Figure 11. 54 v RERKR
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BU97960MUV MAX 120 =5 A > + (SEG15%xCOMS)
HREERER — #E

Frame R¥5 (1/8 Fa1—F«. 1/4

ComMo

com1

com2

Ccom3

Ccom4

COM5

COM6

com7

SEGn

SEGn+1

SEGn+2

stateA
(COMO-SEGn)

stateB
(COM1-SEGn)

VSS —

Vss—

VSS—

VSS—

Vvss—

VSS—

vss—

VSS—

vss—

3
s
[

<
S
|

<
I

NATR)

SEGN SEGn+1 SEGn+2 SEGn+3 SEGN+4 SEGN+5

COMO—stateA

COM1—stateB

CcCom2—{

COM3—{

COM4—{

COM5—{

COM6—

COM7—{

]

]

]

—

[

|

— |

B

Figure 12. 7 L—LREREH
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BU97960MUV _ MAX 120 &4 A > k (SEG15xCOMS) Datasheet

HREBRE — #HKE

Line REE (1/4 Ta—T 4. 13 18MF7R)

SEGn SEGn+1 SEGn+2 SEGn+3

COMO— stateA
COM1— stateB
COM2—
COM3—
1frame
VO
como ﬁ _J—\—\_,—I_I—LJ—\—\_I—I_W
VSS
VO
com ﬁ j_‘j\_\_l_u_\_‘f_\_l_\
VSS
VO
comz ﬁ j_l—l_\j\—L’—U—LJ\—\
VSS
VO —
coms ﬁ m—l_\J\—\_,—U—I_\J
VSS
VO _
ﬁ _| [ ]
SEGn
- J_l_\_l_\_F
VO . N
ﬁ [ ]
SEGn+1
VSS [ B 4,—,—|_,7 L
VO A L
SEGn+2 ﬁ 4,_,—,7 4’_,—,7
VSS N R S B
VO . L
o ﬁ M M
VSS PR D L4 L
VO - -
stateA %
(COMO-SEGn)
-VO L -
VO
(COM1-SEGn)
-Vo
Figure 13. 54 V RERiKH
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HREBRE — #HKE

Frame R¥s (1/4 Ta—T 1. 113 /N4 7 R)

SEGn SEGn+1 SEGn+2 SEGn+3

COMO— stateA
COM1— stateB
COM2—
COM3—
1frame
Vo
COMOo ﬁ o
VSS
VO
coM1 ﬁ ]
VSS
VO
COoM2 ﬁ ] |
vss
VO N
COM3 ﬁ ]
VSS
VO
SEGn ﬁ T
VSS
Vo
SEGn+1 ﬁ
VSS |
VO
SEGn+2 ﬁ
VSS 1 L
VO
SEGn+3 ﬁ [
vss_{ _|
VO
stateA j
(COMO-SEGn)
-VO __%
VO
stateB
(COM1-SEGn)
wvo_{
Figure 14. 7 L—LRERKET
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BU97960MUV

MAX 120 &4 £ > k (SEG15xCOMS8)

Datasheet

Initialize Sequence
BREBABUTOS—47 U RERTL. BUITI60MUV % Reset FIHEPKREIC L T 2L,

BRIEA

!

STOP &4

!

START &1

!
Slave Address 1T

!

ICSET a< > K& Y Software Reset £1T

ERIZR A%, initialize sequence #E1TF 2 FTHNEL U X4 fE. DDRAM 7 KL X, DDRAM Data 5 >4 LTY,

Start Sequence

TSZ22111-15-001

Start Sequence 5l
No. Input D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Bz
1 Power on VDD=0V—5V (tr=0.1ms)
!
2 Wait 100us (Min) IC D#IHAIE
!
3 STOP STOP &4
!
4 START START &4
5 Slave Address 0 1 1 1 1 1 0 0 |Slave Address F1T
!
6 ICSET 1 1 1 1 0 * 1 * | Execute Software Reset
!
7 DISCTL 1 1 1 0 0 0 1 0
!
8 EVRSET 1 1 0 0 0 0 0 0
!
9 ADSET 0 0 0 0 0 0 0 0 |DDRAM 7 FL RE&FE
!
10 Display Data * * * * * * * * | Address 00h
Display Data * * * * * * * * | Address OEh
!
1 STOP STOP &4t
!
12 START START &4#t
13 Slave Address 0 | 1 1 1 1 1 0 | 0 |Slave Address 1T
!
14 ICSET 1 1 1 1 0 * 0 1 |Display on
!
15 STOP STOP &4t
(*: Don’t care)
www.rohm.co.jp
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BU97960MUV _ MAX 120 &4 A > k (SEG15xCOMS) Datasheet

BRIBEIF, ABETITOEE
BRIABEIS, ABTIFO—4 2V RICDVTIETOREIZHE>TLESLY,
ERLGVERRTOREME. BEEERGLEEERT H120IC.
BRILEIFEIZIE, 2F%IZVDDEREZIL LT, FORVLCD BRZILETFTLEEL,
BRILTITEICIE, 2FTEICVICD ERFIHTIF. D% VDD BRZIBTIFTLEELY,
Ffz. t1>0ns, t2>0ns DFEHEF/ LTI,
TFT—ADEZEITRRT I EAHYETOTEREENDI L LAY/ ETAY PICT—REEFTHEVTLESL,

<y s
vieo | . 110% 100 | -}
VDD i «f+ VDD p;/“n VD:D Min =+ i
Figure 15. iR ON/OFF Kz
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BU97960MUV _ MAX 120 &4 A > k (SEG15xCOMS) Datasheet

POR ERRDERE
BU97960MUV [& POR(Power-On Reset)E & & Software Reset D#EEZFH > TWVET,
ZTOBEERERGLDIZTH26. BRI ENYBFICIEUTOERGEETF>TLESL,

POREIRZEMESEBH=HD. tr. tr. torr. Veor DHEEEH =T LS5, VDD EREIL L LIFTLEELY,

VDD ! tr ! !
i I
0o i tr. tr. torr. Veor DHEEEEHF(Ta=25 °C)
AN i tr tr torF Veor
Y torr i v Less than | Less than | More than | Less than
Lo J-_%___Bf’j _____ 5ms 5ms 20ms 0.3V

Figure 16. iR ON/OFF Kz

EREFHEFNEVGEICE, IC DPBEATONG NS, BRILGVRTRRITENELET HAREENHY ET,
CD&EIBFEELELLTHEHIZ, BREARBARERLGEY R, ICOHMPULET > TSN,

TR ICOMEETIB—FSRBL TS,

f==L. BROFF BICIFa <y FRIFMAIFTEAEL=H, Software Reset (I POR £ <RI LEIMETEHY FEA,

1.STOP &HZ4E/KT 5,

VDD

SDA

scL I

STOP %4
Figure 17. STOP &4 4324

2. START &HE#ERKT 5,

vboD e .

SDA —'\_'7

SCL E

START &4
Figure 18. START &#4 A4 324

3.Slave Address # #1179 %,

4.ICSET a< > Kh 5 Software Reset 2179 %,
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2 #8 serial interface IZ#ED T /N1 R 2 EHET 3B EDEE
BU97960MUV M VDD EjE % OFF LT-REET., R— /R LEDMOTFNA RIZF7 A LEWNTLIEELY,

Controller D e BU97960MUV

— Devicel

Figure19. T /N1 R 35545
SDAHARANMOS FSUTCRAMDKLA v~ — rREIZIE. RIL—L— rHEOEOHI T UoSAEHEIATONET
(Figure 20 B88), ER(VDD)LENA] SNAZWLEEF, — REINS - 1 VE—F VU RKETT,

Z DIREET SDA IHFA Low i 5 High ~B# T 5 &, RAL—L— rEIEHAI Y TUOHEZREALTERI BRI LY —+
BENV)MNFHESL LAY FT,

CHOEENVYMNAL D ah—I)L FEEVZEASE, HAMS DX FHA ON RKEE LY SDA iiFH o EiR(lds) &
BlERAHET,

SDA ESIZNEEMR)C L Y BREE(VdD)Z#HIFLETH. LREBER(dS)IZEYEBEEBRT(RIds)KEL LB &
SDAEB LRI DRHIEE 1 ZHFTELLRYES,

B =R LIZEHOTNA ADNER SN TVDSRICE. BTEBREMALEA IS VO 407 — FEEZREE : 1
FI-EREME O [CHIE L KRBT THEACES L,

Z=1/jwC
VDD —¢

<] SDA

|

1
]
=

Figure 20. SDA H 1t /Lt

aas
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ERLEDOIE

1.

BIROBEHI-DOLT
BREIRVIDFEEBICKEY LSIDBIRT BN HY F7, FERBIERERL L THEIZER L LS| OERGF
BICAAA—FEAND B EDRHERERL T ZELY,

EBRSA IO T

BENE—VDHREHZBWTIE, ERF A VOERIE. B D E—FURIZHEBZESITLTLES L, 20K, T
ANZRBRETTOTZRERE. TAOARABRHTHH>TH. TUOHLRERRNI—E7FO5RERA A2 —UIF
SEEL., BN —CORBA VE—FVRIZKBTFOATEREADTORIL -/ A XDEIYAHFEIMELTL S
We 90542200 TH, BIHO/IRZ—UREEEBEL TS,

F. LSIOTRTCOERKFICOVWTER-—IJ SOV FIHFMICaVT oY EEAT S EELIC, ERaVTY
FADKIE, RETERERTHIEIDIIELEFERT I TUOUOBBEEICHBEREVNIEE+N THEREDS X,

HERELTLEEL,

.'j.
E

590 FEEIIZDONT
TS50 FInFOBMIIVLNESEMERREBIZEVNTH., RIEBRICHESKSITLTLESW, FL-ERICBERE %
EH. VI3V FHFUNDTRTOHFNT T RUTDEBEIZESHE L SIZLTLEEL,

F5%9 Y FE#E/E—VI2D2T

IMEB YT SOV REREBRISVUVENHBIIEE. RERI SV RNREI—VEIMEET SOV RNV IE0EEL.
N —UBRBROEBRN ERERICKDIEEEILNMEE TSV FOBEFXEILIELVELSIC. £y FOREEST
1HT7—RTEHIEEHRELET, MITHRIDT T2 FOEB/IREI—VIEFHLAVESIFELTLEEWL, ¥
SYUURSAUDERRIF. BSA VE—FURICHEBESIZLTLESL,

HEEHIERHIZONT
HEFEZGTRESNDEET IC OMEE - BFEZRIELFT . -, HUHBEFEIMWEFETRESNASBEAD
EFHTITBVWTOHMRIESNFET,

SwiahlLy DT
IC AEHIBEER (L. BRBABICHESERET, BRMIZS vy 2 ALY FARNSBELHYEIT DT, BRA
TV TBEPEIR. 59V RNRE2—UEEOE, SIERLISGEELTLESLY,

MERRPOREICONT
BREBEHMAPTOIHEATIE. ENISRBETHAREREAHY FTOTITFECLESL,

Yy FERTOREIZDOINT

ty FEIRTORERIC, 1 VE—SFVADEBEVWEVICOVTUYEERT HBAIE. IC ITR LRSI MNEEN
PHEDT, 1 IRSLITDTHREZT>TLREEL, HEBESHERE LT, HAIIRBICE7T—REFEL. ERORE
DEIZIFEFT R TEELLEESW, T, REIRBTOREADERZTARICIINTERE OFF ICLTHhLHERKL
BIRZOFFICLThERYMLTLLEEEL,

WFE a— FEBREBICONT

T RERICRY ST IEE. IC DRZEPHEITNICHMEELTLEEL, BoTRYAFITEES. IC ABET
BBNNBHBYET, . HALERRUI SO FHE. EARBICEMAAZLRELTYa—FLEGEIZDONTE
WEOBEANHY ET,
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ERLDIE — HE

10. READANWHMFOULEIZDINT
CMOS FrSUPRADMDAAFFEREIZA VE—F U RADEL ., ANGEFEF—TUICT B LETHEFEDIKREIZE
UEFT, ChIZEKYVRABOHES— LD p FrRI. nFrRIL S UPRANEERELLY ., FELERERN
FNFET, £z HEFEICKY. BENOBEET DA HYET. £oT. KEADIHFILFICHBEELTS
o TWEWNRY ., BYAER. B LLEIIOVRFICERTAILSIICLTLESL,

11. HAHABWFITDOWNT
LS| &L, FERFEIEMBRICE > TRRMICHEBRINET, FERTFHIHEIT S EICL Y. EERSHEDT
BESIEFRI L. BREME. VOLWTIHBEEOREERYBET, LEA>T. AARBFIZTSHY FEYEVWEEZN
MT2LE, BERFIBETDIES5FEOAZLABEVESTEELTLLES L, Ff=. LSIIZEREEZMML
TWEWE., ANDGFITEEFMMLAEWNTLEEW, a5(12, BRETZMMLTULSIGEAEICEH. FANGHFILE
BEEUTOEEL LLFERMEBEEORIMERNE LTLIZELY,

12. 52w Y - avToYOHEEESHICDONT
SMIFarvToRIZ, 52w - aAVTUYEERTHEE. ERANATRIZCEZAMBEENERT. RUBRERE
ICEDBENELZZENDI AEHMERELTLES,
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IR L 1ER
B U 9 7 9 6 O M U V - E2
— T N
mE Nylr—o A%, JA—I VTt
MUV :VQFN028V5050 |E2: U—ILIKIVRRF—ELY
ZENE

VQFN028V5050 (TOP VIEW)

Part Number Marking

97 960 LOT Number

O

Pin 1 Mark
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Package Name

VQFN028V5050
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WET IR B
B{+ kR EEAR
2018.01.26 001 PIRIERL
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BU97960MUV MAX 120 £S5 A > L (SEG15xCOMS)
RIAMEBER
B U 9 7 9 6 0 M U V|-| [Z E2
ELES Nir—o Z EETH (8K, J+—IUJMHHK
MUV: VQFN28V5050A RS E2: J—ILRIVKRRF—EVY
BHNE

VQFN28V5050A (TOP VIEW)

97 960

/

O

Part Number Marking

LOT Number

Pin 1 Mark
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NeTERERE - T+ —
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Package Name

VQFN28V5050A

5. 0£0. 1

=
=
.ﬁ.
hY
% 1PIN MARK
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