NJUB6S77S

PRELIMINARY
BIT MAP LCD DRIVER

B GENERAL DESCRIPTION B PACKAGE OUTLINE
The NJU6577S is a bit map LCD driver to display graphics or
characters.
It contains 4,240 bits display data RAM, microprocessor inter-
face circuits, instruction decoder, 80-segment and 53-common
(1 out of 53-driver is prepared for icon display) drivers.
The bit image display data is transferred to the display data
RAM by serial or 8-bit parallel interface mode.
53 x 80 dots graphics or 5-character 3-line by 16 x 16 dot
character with icon are displayed by NJU6577S itself.
The wide operating voltage like as 2.4V t o 5.5V and low operat-
ing current are useful to apply small sized battery operated items.
The build-in Electrical Variable Resistor is very precision,
furthermore the rectangle outlook is very applicable to COG or
Slim TCP.
NJU6577SCH

B FEATURES

@® Direct Correspondence between Display Data RAM and LCD Pixel

@ Display Data RAM - 4,240 bits

@ 133 LCD Drivers - 53- common and 80-segment

@ Direct Micro Processor interface for both of 68 and 80 type MPU

@ Serial Interface

@® Programmable Duty Ratio ; 1/52 or 1/53 Duty

@ Useful Instruction Set
Display Data Read/Write, Display ON/OFF Cont, Inverse Display, Page Address Set, Display Starting
Line Set, Column Address Set, Status Read, All On/Off, Icon Display, Read Modify Write
Common Driver order Assignment and Power Saving.

@ Power Supply Circuits for LCD Incorporated
Voltage step up Circuits (quadrapular maximum), Regulator, Voltage Follower x 4

@ Precision Electrical Variable Resistance

@ Low Power Consumption

@ Operating Voltage --- 2.4V to 5.5V
@ LCD Driving Voltage —- 6.0V to 10V
@ Package Outline --- TCP / Bumped Chip

@® C-MOS Technology
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NJUG6577S

B PAD LOCATION
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Chip Center X=0um, Y=0um M: Four PAD:s illustrated with this mark
Chip Size X=8.46mm, Y=2.88mm are the alignment marks for COG.
Chip Thickness 400um = 3Qum
PAD Pitch 80um
Bump Size 60um x 110um

Bump Height 25um TYP.
Bump Material  Au
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NJUE577S

B PAD COORDINATES Chip Size 8.46mm x 2.88mm(Chip Center X=0um,Y=0um)
No. Teminal X (g m) Y (g m) No. Terminal X (¢ m) m) Y (u
1 0osC -3903 -1277 51 Vs 3520 -1277
2 Voo -3823 -1277 52 VR 3600 -1277
3 T, -3743 -1277 53 Voo 3680 -1277
4 T. -3663 -1277 54 P/S 3760 -1277
5 Vss -3583 -1277 55 Css 3840 -1277
6 [ -3503 -1277 56 Vss 3920 -1277
7 RES -3423 -1277 57 C:s 4063 -880
8 AO -3343 -1277 58 C:a 4063 -800
9 Vss -3263 -1277 59 C:s 4063 -720
10 WR -3183 -1277 60 C:: 4063 -640
11 RD -3103 -1277 61 C 2, 4063 -560
12 Voo -3023 -1277 62 C 20 4063 -480
13 Do -2728 -1277 63 Cs 4063 -400
14 D . -2228 -1277 64 Cis 4063 -320
15 D. -1728 -1277 65 Cs 4063 -240
16 D, -1228 -1277 66 Cis 4063 -160
17 D. -728 -1277 67 Cis 4063 -80
18 Ds -228 -1277 68 Cis 4063 0
19 D 272 -1277 69 Cis 4063 80
20 D, 772 -1277 70 Ci: 4063 160
21 SCL 1120 -1277 71 C 4063 240
22 S| 1200 -1277 72 Cio 4063 320
23 Voo 1280 -1277 73 Cs 4063 400
24 Voo 1360 -1277 74 Cs 4063 480
25 Voo 1440 -1277 75 C; 4063 560
26 Vss 1520 -1277 76 Cs 4063 640
27 Vss 1600 -1277 77 Cs 4063 720
28 Vss 1680 -1277 78 C. 4063 800
29 Vour 1760 -1277 79 C, 4063 880
30 Vour 1840 -1277 80 C. 4063 960
31 Vour 1920 -1277 81 C. 4063 1040
32 c2- 2000 -1277 82 Co 4063 1120
33 C2- 2080 -1277 83 SEG o 3145 1276
34 c2* 2160 -1277 84 SEG . 3065 1276
35 c2+ 2240 -1277 85 SEG . 2985 1276
36 Cc3* 2320 -1277 86 SEG » 2905 1276
37 c3* 2400 -1277 87 SEG . 2825 1276
38 C3- 2480 -1277 88 SEG s 2745 1276
39 C3- 2560 -1277 89 SEG s 2665 1276
40 C1- 2640 -1277 90 SEG , 2585 1276
41 C1- 2720 -1277 91 SEG s 2505 1276
42 C1* 2800 -1277 92 SEG . 2425 1276
43 c1* 2880 -1277 93 SEG 10 2345 1276
44 Voo 2960 -1277 94 SEG 1+ 2265 1276
45 V. 3040 -1277 95 SEG 1. 2185 1276
46 V: 3120 -1277 96 SEG 15 2105 1276
47 Vs 3200 -1277 97 SEG 1. 2025 1276
48 V. 3280 -1277 98 SEG s 1945 1276
49 Vs 3360 -1277 99 SEG 16 1865 1276
50 Vs 3440 -1277 100 SEG 1 1785 1276
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NJUG65778S

No. Terminal X (¢ m) Y (4 m) No. Terminal X (4 m) Y (4 m)
101 SEG 18 1705 1276 151 SEG s- -2295 1276
102 SEG s 1625 1276 152 SEG s« -2375 1276
103 SEG 20 1545 1276 153 SEG 70 -2455 1276
104 SEG 2 1465 1276 154 SEG 7, -2535 1276
105 SEG 22 1385 1276 155 SEG 7: -2615 1276
106 SEG 23 1305 1276 156 SEG s -2695 1276
107 SEG 2. 1225 1276 157 SEG 7. -2775 1276
108 SEG :s 1145 1276 158 SEG 75 -2855 1276
109 SEG :s 1065 1276 159 SEG 75 -2935 1276
110 SEG 2, 985 1276 160 SEG ;- -3015 1276
111 SEG :: 905 1276 161 SEG 7. -3095 1276
112 SEG 2 825 1276 162 SEG 7. -3175 1276
113 SEG 30 745 1276 163 C 25 -4064 1121
114 SEG a2 665 1276 164 C 25 -4064 1041
115 SEG 3: 585 1276 165 C s -4064 961
116 SEG s 505 1276 166 Cze -4064 881
117 SEG 5. 425 1276 167 C a0 -4064 801
118 SEG 35 345 1276 168 C s -4064 721
119 SEG 36 265 1276 169 Cs: -4064 641
120 SEG 3, 185 1276 170 C ss -4064 561
121 SEG 3 105 1276 171 C s -4064 481
122 SEG 59 25 1276 172 Css -4064 401
123 SEG .o -55 1276 173 Css -4064 321
124 SEG 41 -135 1276 174 Css -4064 241
125 SEG .- -215 1276 175 Css -4064 161
126 SEG 4» -295 1276 176 C 3o -4064 81
127 SEG 4. -375 1276 177 C o -4064 1
128 SEG 45 -455 1276 178 C -4064 -79
129 SEG 45 -535 1276 179 Ca: -4064 -159
130 SEG .- -615 1276 180 Cas -4064 -239
131 SEG 4= -695 1276 181 C s -4064 -319
132 SEG 40 -7175 1276 182 Cass -4064 -399
133 SEG 5o -855 1276 183 C s -4064 -479
134 SEG s+ -935 1276 184 Cas -4064 -559
135 SEG s: -1015 1276 185 C s -4064 -639
136 SEG ss -1095 1276 186 C 4o -4064 -719
137 SEG 5. -1175 1276 187 Cso -4064 -799
138 SEG ss -1255 1276 188 Css -4064 -879
139 SEG s -1335 1276 189 COMI -4064 -959
140 SEG s -1415 1276 Alignment Mark ALl A1 -4090 -1303
141 SEG s -1495 1276 Alignment Mark ALI_A2 4089 -1303
142 SEG s -1575 1276 Alignment Mark ALl_B1 4089 1282
143 SEG ¢o -1655 1276 Alignment Mark ALl B2 -4090 1282
144 SEG 61 -1735 1276

145 SEG - -1815 1276

146 SEG > -1895 1276

147 SEG . -1975 1276

148 SEG s -2055 1276

149 SEG s -2135 1276

150 SEG s -2215 1276




NJUB6S77S

B BLOCK DIAGRAM
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NJUB6577S

H TERMINAL DESCRIPTION

No. Symbol | /O Function
21223, { Voo Power | V 00=+3V. (Less then 3.3V should apply when 3-time voltage booster using.)
242544
53
5,9,26, Vss GND V ss=0V
27,28,56
45 Vi LCD Driving Voltage Supplying Terminal. When the internal tripler is
46 V. power | Not used,supply each level from outside maintained following relation.
47 Vs Voo V.2V 2Va 2V 2Vs
48 V. When the internal power supply is on, the internal circuits generates and
49,5051 [ Vs supply following LCD bias voltage fromV: t o V. terminals.
Device v, V. Vs V.
NJU6577S Vs+5/6V|.CD V5+4/6V|.co V5+2/6VLCD v5+1/GVLCD
(VLCD:VDD—VS)
4243 c1+ O | Voltage set up capacitor connecting terminals.
40,41 c1- - In case of tripled voltage step up connect the capacitor between C1* and
34,35 c2t C1-,C2* and C2~, connect C2~ to C3 ", and C3 * shouid be open
32,33 c2- (or correct the capacitors between C1* and C1 -, C3* and C3 ~,connect
36,37 c3* C2* to C3*, and C2 - should be open.)
38,39 C3- - In case of doubled voltage step up operation, connect the capacitor between
C1* and C1 ",connect C1 - to C3 ", and C2 -, C2*, C3 * should be open.
29,30,31 | Vour 0 Step up voltage output terminal. Connect the voltage boost capacitor
between this terminal and Vss.
52 VR | Voltage adjust terminal. V s level is adjusted by external bleeder resistance
connect between V oo and V5 terminal.
3 T- | LCD bias voltage control terminals. X Don't Care
4 T:
T, | T. |VotageBoost |\iitage Adj. | VIF Cir.
Circuit
L P Available Available Available
H L Not Avail. Available Available
H H Not Avail. Not Avail. Available
13~ 20 | Do o D; | 1O | Tri-state bi-directional Data I/O terminal in 8-bit parallel operation.
8 A0 | Connect to the Address bus of MPU. The data on the D. to D is distinguished
between Display data and Instruction by status of Ao.
A0 H L
Dist. Display Data Instruction
7 RES | Reset terminal. When the RES terminal goes to "L", the initialization is
performed. Reset operation is executing during "L" state of RES.
6 cs | | Chip select terminal. Data Input/Output are available during CS ="L".
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NJUG6577S

No.

Symbol

e

Function

11

RD
)

<In case of 80 type MPU>

RD signal of 80 type MPU input terminal. Active"L".

During this signal "L", the data bus becomes as output terminal.
<In case of 68 type MPU>

Enable signal of 68 type MPU input terminal. Active "H".

10

(RW)

<In case of 80 type MPU>

Connect to the 80 type MPU WR signal. Active "L".

The data on the data bus input synchronizing the rise edge of this signal.
<in case of 68 type MPU>

Read/write control signal of 68 type MPU input terminal.

R/W H L
State Read Write

55

C86

MPU interface type selection terminal.

C86 H L
status | 68 Type | 80 Type

22

Sl

Serial data input terminal .

21

SCL

Serial data clock signal input terminal.
Sl data input at the rise edge of SCL in successively. It convert to
the parallel data at the 8th SCL clock rise edge.

54

P/S

Serial or parallel interface selection terminal.

P/S Chip Select Data/Command Data Read/Write | Serial CLK

"H" cs A0 DovD: | RD, WR -

L CcS A0 Sl Write only |  SCL

*RAM data and status read operation do not work in mode of
the serial interface.
- In case of select the parallel interface (P/S="H"), S| and SCL must be
fixed "H" or "L".
- In case of select the serial interface (P/S="L"), RD and WR must be fix
"H" or "L", and D »~ D - are high impedance .

0OSsC1

System clock input terminal for Maker testing..
This terminal should be open.
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NJUGB6577S

No. Symbol | VO Function
57 C:s O | LCD driving signal output terminals.
Segment output terminals : SEG o to SEG 7s
~ ~ Common output terminals :C o to C s+
82 Co * Segment output terminal
Segment driving output terminals. The following output voltages are
83 SEG . selected by the combination of FR and data in the RAM.
RAM Output Voltage
162 SEG o Data | FR | Normal | Reverse
H Voo Ve
f3 C:" : L Vs Ve
H Ve Voo
189 Cs L L V. V.
- Common Output Terminal
Common driving output terminals. The following output voltages are
selected by the combination of FR and status of common .
Status of
FR | Output Voltage
Common
H Vs
H L Voo
H V.
L L V.
COMI O | lcon common output terminal.

Icon common output when Icon Display instruction execution.

Icon Display OFF
ViorVa.

Icon Display ON
State COM s
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NJU6S577S

B Functional Description
(1) Description for each blocks

(1-1) Busy Flag (BF)
While the intemal circuits are operating,the busy flag(BF) is "1", and any instruction excepting for the
status read are inhibited .
The busy flag output from D ; terminal when status read instruction is executed.
When enough cycle time over than t c vc indicated in "BUS TIMING CHARACTERISTICS" is ensured,
no need to check the busy flag for reduction of the MPU load.

(1-2) Line Counter
The Line Counter generates the line address of display data RAM by the count up operation
synchronizing the common cycle after the reset operation at the status change of internal FR signal.

(1-3) Column Address Counter
The column address counter is 8-bit presettable counter which addressing the column address as show
nin Fig. 1. This counter increments (+1) up to (A0)» when the Display Data Read/Write instruction is
executed. This counter auto-increment up to (4F)«, but accessing to the display data RAM over than
(4F)u is forbidden.
Furthermore, this counter is independent with the Page Register.
By the Address Inverse Instruction, the column address decoder inverse the column address of Display

Data RAM corresponding to the Segment Driver.

(1-4) Page Register
The page register gives a page address of Display Data RAM as shown in Fig. 1. When the MPU
accesses the data with the page change, the page address set instruction is required. Page address "7
"(D., D, Do ="H") is lcon RAM area, the data only for the D » is valid.

(1-5) Display Data RAM

Display Data RAM is the bit map RAM consisting of 4,240 bits memorize the display data correspondin
g to each pixel of LCD panel.The each bit in the Display Data RAM corresponds to the each pixel of
the LCD panel and controls the display by following bit data.

When Normal Display : On="1" , Off="0"

When Inverse Display : On="0" , Off="1"
The Display Data RAM outputs 80-bit parallel data in the area addressed by the line counter, and these

data are set into the Display Data Latch.

The access operation from MPU to the display data RAM and the data output from the display data
RAM are so controlled to operate independently that the data rewriting does not influence with any
malfunctions to the display.
The relation between column address and segment output can inverse by the Address Inverse
Instruction ADC as shown in Fig. 1.
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NJUB5T77S

Page Address |Data _ D!splay Pattern
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Fig.1 Correspondence with Display Data RAM and Address
{ COM| can be used in case of 1/53 duty set.)
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