Standard ICs

displays

BU97701/BU97702

LCD controller driver for dot matrix

The BUS7701 and BU97702 are controller drivers used in dot matrix liquid crystal displays that display English-lan-
guage characters, Japanese kana characters, and symbols. These products can be controlled by a 4-bit or an 8-bit
MPU. All of the functions necessary to drive dot matrix displays are contained on a single chip, enabling liquid crys-
tal displays to be configured with a small number of chips. These products are available in QFP-T80 (BU87701-00)
and SQFP-T80 (BUS7702-00) packages

@®Applications

Liquid crystal display systems for character displays

@Features
1) Canaccommodate 5 X 7 and 5 X 10 dot matrix 3) Internal display data ROM of 12,000 bits
LCDs. 4) Diverse variety of functions includes display clear,
2) Equipped with an internal display data RAM of 80 cursor home, display on/ off, display character
X 8 bits; an expansion driver (BU9706KS) can be blink, display shift, and others.
used to expand the display up to 80 characters.
@Absolute maximum raiings (Ta=25%¢)
Parameter Symbol Limits Unit
Power supply voitage Voo —0.3~+7.0 Vv
BUS7701 900 *1
oo Pa i
ipetion BUS7702 800%2
Operating temperature Topr —20~+75 c
Storage temperature Tstg —55~+125 T
*1 Reduced by 8.0 mW for each Increase in Ta of 1°C over 25°C . (QFP-T80}.
*2 Reduced by 8.0 mW for each Increase in Ta of 1°C over 25°C . (SQFP-TE0),
@®@Recommended operating conditions (Ta=25C})
Parameter Symbol Min. Typ. Manx. Unit
Power supply voltage Voo 45 - 55 \'
®Model name
Maodel Number Built-in font
BUS7701—00,/BUS7702—00 ROM Ver.00
BUS7701—01,/BU7702—01 ROM Ver.01
BU97701—02,/BUS7702—02 ROM Ver.02
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Standard ICs

@Block diagram
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Standard ICs

@Pin layout
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- Standard ICs BU97701/BU97702

@Pin descriptions
Pin No. Pin Name Function
Selacts the register used to read/write instructions and data.
1f RS = 0 and R/W = 0: Instruction register
36 (34) RS If RS = 0 and R/W = 1: Busy flag and address counter
If RS = 1: Data register
Signal that selects the read or write operation.
This sends and receives data between the BU97701-00 {BUS7702-00) and
37 (35) R/W host computer.
R/W = 0: Write R/W = 1: Read
38 (36) E Signal which enables reading/writing.
3942 Highest four bits of 3-state bi-directional bus.
(37 ~40) DBo~DBs These send and receive data between the BU97701-00 (BU97702-00} and
host MPU. These are not used with 4-bit operation.
43~46 Lowest four bits of 3-state bi-directional bus.
(41~44) DB4~DBr These send and receive data between the BU987701-00 (BU97702-00) and
host MPU. .
31 (29) LOAD Signal output which latches the serial data of the extemal segment driver.
32 (30} CP Slgnal output which shifts the serial data of the external segment driver.
34 (32) DF AC signal output of the LCD drive waveform.
Qutputs the data corresponding to the character pattern to an external
35 (33} D segment register.
0: OFF data 1: ON data
47~B2 Commons: these are common drive signals. At 1/8 duty, COM9 to COM16 are
(45-80) COM1~COM1s de-selacted wavetorms. At 1/11 duty, COM12 to COM16 are de-selected
waveforms.
22~1
(20~1) .
80~63 SEG1~SEG4w Segments: sagment drive signals.
(B0~B1)
30 (28) Vs LCD power supply These must saisfy
26~29 ) the following relationship:
(24~27) Vi~Va LCD power supply for external driver. Vop2Vi2Ve Vo Vi Vs Vs
33, 23 ' ,
31, 21) Voo, Vss Power supply pins; Voo =5.0 £ 10%, Vss =0V
24 25 When the internal clock is operating, the resistance is connacted 1o these pins.
(22' 23) 08C1, 08C: When an external clock is operating, the clock is input to OSC1. {OSC2 is
* open.}

* () The 97702 pin numbers are indicated within parentheses.
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Standard ICs BU97701/BU97702

' @Input/output circuits

Voo ’ Voo

Standard ICs
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Standard ICs. BU97701/BU97702

|

@Electrical characteristics (Unless otherwise noted, Ta=25C, Voo=5V, Ves=0V)

Parameter Symbeol|  Min. Typ. [ Max. | Unit Conditions Meacsit:;iwent

Input voltage 1 HIGH Vi [0.8XVopo| — Voo A Figﬁ
Input voltage 1 LOW Viu 0 ~- |0.2XVoo| V Fig.1
Input voltage 2 HIGH Vinz 2.2 — — v Fig.1
Input voltage 2 LOW Vi — - 0.8 v Fig.1
Qutput voltage 1 HIGH Vo |Voo—0.3| — - V | lon=—0.625mA Fig.1
Output voltage 1 LOW Voui - — 0.3 V | lo=0.625mA Fig.1
Output voltage 2 HIGH Voue | 24 - - V | low=—1.2mA Fig.1
Output voltage 2 LOW Vouz - - 0.4 V| lou=2.0mA Fig.1
COM driver ON resistance Rcom - - 20 kQ | lo=150uA Fig.1
SEG driver ON resistance Rsea - - 30 kQ | k=50 uA Fig.1
Input current 1 It -1 — 1 uA | Vw=0~Voo Note 1 Fig.1
Input current 2 Iinz 50 125 250 pA | Voo=5V, Vin=0V Fig.1
Current consumption loo — 350 600 #A | Note2 Fig.1
External clock operating frequency fine 125 250 350 kHz | Note 3 -

External clock duty fouy 45 50 55 % | Noted -

External clock rise time tr - - 200 ns | Noteb -

External clock fall time tf — — 200 ns | Note 6 -

Internal ¢clock osciliation frequency fosc 190 270 350 kHz Fig.2
Enable cycle time tec 500 — — ns Fig.2
Enable pulse width ‘ ter 220 - — ns ' Fig.2
Enable rise/ffall times 1er, tet - - 20 ns Fig.2
Address setup time tas 40 — — ns Fig.2
Address hold time tan 10 - - ns Fig.2
Data setup time tos 60 — — ns Fig.2
Data hold time (writing) toH 10 - - ns Fig.2
Data delay time too1 - — 250 ns Fig.2
Data hold time (reading) tou 20 - — ns Fig.2
CP cycle time toe 1800 - - ns Fig.2
CP pulse time twit, twi. | 8OO - — ns Fig.2
CP risélfall times tor, tot — — 100 ns Fig.2
D delay time top2 - — 100 ns Fig.2
LOAD pulse width twep 800 - — ns Fig.2
CP — LOAD time teL 125 - - ns Fig.2
LOAD — CP time tc 0 — — ns Fig.2
DF delay time tor0 | —100 | — 100 ns Fig.2
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Standard ICs BUS7701/BU97702
e ——

Note 1: Current does not include pull-up MOS current.
Note 2: External resistance oscillation or external clock input - * * * Voo = 5.0 V, fosc = fop =270 kHz
Note 3: External clock operating

08C1 —( External clock

08Cz2 " Open

Note 4: Applies to OSC1 pin

tHW “huw

Voo/ 2 Voo/ 2

fouty=tHw/{tHw-tLw) X 100(%5)

Note 5: Applies to OSC1 pin

Note 6: internal oscillation caused by external resistance

0OSC+
% Rf
08Ce
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Standard ICs

®Measurement circuit

—C1 sw1

T 7T ™

BU97701/BU97702
AN
M)
ANY
INPUT %%“# 7501 swa
SEG R
(L‘ Voo out[ 7 ©
2
Oa__ W
[ 7} SWs
o 4 _] EXPAND
swz Q" QUTPUT wom?\? '
BO | :" 082 [0
—vs
g oSG —$
Vss SWB
GND

SW1 1: ON resistance, output voltage measurament Swa ON: ON resistance measurement

2: Input voltage, input current measurement OFF: Current consumption measurement

1: ON resistance (in relation to Voo) measurement SWa 1: ON resistance (COM output) measurement

2: ON resistance (in relation to V1) measurement 2: ON resistance (COM output) measurement
SW2 | 3; ON resistance (in relation to Vz) measurement SWS ON: Output voltage measurement

4: ON resistance {jn relation to ¥a) measurement OFF: Current consumption measurement

5: ON resistanca (in relation to V) measurement W6 1: Current consumption, ON resistance measurement

6: ON resistanca (in relation to Vs) measurement 2: Input voltage measurement

Fig. 1 DC characteristics measurement circuit
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Fig. 2 Swilching characteristics measurement circuit
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Standard ICs BU97701/BU97702
ViHz Vimz
RS
Viz Vi _j
ViHz Viiz
R/W
. ViLz Vi 4
i— tag —ie tep — lan
> +— bEr ter —» + . .
E / Vine \ /
= Vi Z
fos ton
- i
ViHz Vinz
Write data
Vi Viz; .
too1 ton
4 » 4“"'*'
 Vilz ViHz
Read data X X '
ViLz Vi _j
tec >

tor

Fig. 3 Bus read/write timing

ter

VoH1

CP
— twy —>
Vo1
D
VoLi
topz — +
————
LOAD / Voun \
t|:>|=|:)=
Vour
DF
VoL

Fig. 4 Qutput to expansion driver

305

wn
O
k=
=
©
=
j
s}
o
03]

LCD drivers (Single chip controller drivers)

LCD drivers



Standard ICs BU97701/BU97702

@Correspondence between character codes and character patterns
Rohm Standard : ROM Ver. 00

Upper bit
Lower bl Q000 j 0001 | 0010 0110 | 0111 | 1000 | 1001 | 101C {1011 | 1100 | 1101 | 1110|1111
conam I - IO P
XXXX0C00 | (1) His aat | mem | EE R
-
soox0001 | (2) O T T T S e P
HEIEEIEEI T
Xxxx0010 | (3) A e TR e i
sfede | a2 } e | e | nes L E e e |
X0000011 | (4)
XXXX0100 | (5) Lol -l L I B - -l - e
: N B S e —
XXXX0101 | (6) ol R R
= TR OE| e, RN
XXXX0110 | (7) .- % [RE
i
XXXX0111 | (8) i . o T .
XXKX1000 | (1) 5 o 8T F] -4 o g, TS
= =T 3| - Tee| £ :
XXXX1001 | (2) SRR T e et E | o
- -n -=.~ ----= . LT LT ] - ] .
- . -n - - -n - L] ] -m
XOX1010 | (3) AN OV P P -l - T
"
r te (BT (R S
XXXX1011 | (4) P e (E e | B |ED | T R T A
o (e R wleng [me 3| B|EE| g |8
XXXX1100 | (5) s M |E [eeEe] £ | E IS R S
oo | (6) e el L N A R T - -
XXXX1110 | (7) | i T wef | E° 2i il
| 0" [ " » s = mamam|E"R
XXXX1111 | (8) - :'. U fif '.;=
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Standard ICs BU97701/BU97702

Rohm Standard : ROM Ver. 02

Upper bit
v 0000 | 0001 | 0010 1000 1010 [ 1011 { 1100 | 1101 [ 1110 | 1111
CGRAM o ok e (R
. EEEED LI mER aam (1] »
XXXX0000 | (1) H | e RS
H
] w mmm_ |
E | s
XXXX0001 | (2) " § | Hemai mamu us
- LLL} L} » -um

] [TT1]
.'
XXXx0010 | (3) | =~
[ 1 1]
.I
XXXX0011 | {4) | "=
L 113
XXx%0100 | (8) |. £
g
XXXX0101 | (8) | §
u
HH HHIE NN CEN T R
Xxxxo110 | ) | °° L e RN e i
]
L L] nwEEN asa [] a LL L} =
- me. - I- = - = = (11111
XXXXOT11 | (8) |u%' - o
1 11} .-. E E ..==. E E
XXxx1000 | (1) | WE | R o -
aan .-. =.-.I .=. = - L]
1 1] ] l.l= = = = = - = = =
XXXX1001 | (2) | =88 | 3 o - (EEE Pk
» [ [} aEm n | mE -.I=
:
ahm
B m " .| g -
XXXX1010 | (3) e o |, HEHE I - e
L1} - - -e ] ]
. i
b | B[R
XXXXI011 | (4) H = . H T
-. | I ] -= = II=I = L L] mapun EEEEn L]
L] -=-- = = I=I -.=I. I=III am a = = = --=- =.=.=
XXXX1100 | (5) = . o : HE PN Ll I S R
L ] - L1 L 1] - LI1] a aEEp a ] [ L) -m - - -
fren? | wen | e | E2E | - [ .
KHXKX1101 (6) i anmum H = .= -E- [ ITTT]
- » L1 1} [ 111 maam [ ]
LI L] .. = = l-. - .. mum
xoxttto | @ | § e T TRy
[ 1] ] - - - -
am | ] » » - -
. e e - g §|wewen| i
X001 | @) | mefa” o7 L L D BRE| L
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Standard ICs

@Application circuit

BU97701/BU97702
e~ e

et

@Electrical characteristic curves

T —Ip{uA)

INPUT CURRENT {WITH Pull-up MOS)

00

3 Ta=25TC
7
Vi
200 /
/f
100
V4
Q 2 4 5 [ 7

SUPLY VOLTAGE : Voo (V)

Fig. 6 Input current - power supply

voltage characteristic

6 ......................8 6 ......g
DO20 DOz
BUS706KS™ :| BU9706KS* :|
Di21 Diz1
§ § ?Dga - éo DIt 5 DO Dh g DO
@ “nomw L OO amw Lo
= 2> > 0 0 - S =T |
BU7701 oF : !
or LOAD
BU97702 cP
Va2
va
Vs
& 08C2
100k GND

* The BU97068KS is a segment expansion LSI.

Fig. 5 Application circuit

1500
. Rf=100kQ
Ta=25C
- PIN V5= “OPEN’
k1
E
Z1000
b
w
[
5
Q /r/
E sm0
£
o /-'/
0 z 8 T

SUPLY VOLTAGE : Voo (V)

Fig. 7 Cument consumption - power supply
voltage characteristic
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Standard ICs BU97701/BUS7702

@External dimensions (Units: mm)

BU97701 BUsT7O2

24,003

16.0£0.3

20.010.2
14,0102

" B 21 ﬂ
1 20
0.12540.1

18.0+0.3

14.0%0.2
16.0+03
140402

0.16%0.1

2.154+0.1
1.420.1

QFP-T80 SQFP-TEO

310 ROHM



Notes

The contents described in this catalogue are correct as of March 1997,

No unauthorized transmission or reproduction of this book, either in whole or in part, is
permitted.

The contents of this boaok are subject to change without notice. Always verify before use
that the contents are the latest specifications. If, by any chance, a defect should arise in
the equipment as a result of use without verification of the specifications, ROHM CO., LTD.,
can bear no responsibility whatsoever.

Application circuit diagrams and circuit constants contained in this data book are shown
as examples of standard use and operation. When designing for mass production, please
pay careful attention to peripheral conditions. ‘

Any and all data, including, but not limited to application circuit diagrams, information, and
various data, described in this catalogue are intended only as illustrations of such devices
and not as the specifications for such devices. ROHM CO., LTD., disclaims any warranty
that any use of such device shall be free from infringement of any third party’s intellectual
property rights or other proprietary rights, and further, assumes absolutely no liability in the
event df any such infringement, or arising from or connected with or related to the use of
such devices.

Upon the sale of any such devices; other than for the buyer's right to use such devices
itself, resell or otherwise dispose of the same; no express or implied right or license to
practice or commercially exploit any intellectual property rights or other proprietary rights
owned or controlled by ROHM CO., LTD., is granted to any such buyer.

The products in this manual are manufactured with silicon as the main material.

The products in this manual are not of radiation resistant design.

The products listed in this catalogue are designed to be used with ordinary electronic equip-
ment or devices (such as audio-visual equipment, office-automation equipment, communica-
tions devices, electrical appliances, and electronic toys). Should you intend to use these prod-
ucts with equipment or devices which require an extremely high level of reliability and the
matfunction of which would directly endanger human life (such as medical instruments, trans-
portation equipment, aerospace machinery, nuclear-reactor controllers, fuel conirollers, or oth-
er safety devices) please be sure to consult with our sales representatives in advance.

Notes when exporting

* It is essential to obtain export permission when exporting any of the above products
when it falls under the category of strategic material (or labor) as determined by foreign
exchange or foreign trade control laws. "

* Please be sure to consult with our sales representatives to ascertain whether any prod-
uct is classified as a strategic material.




