NJU6620

PRELIMINARY

12-CHARACTER 4-LINE
DOT MATRIX LCD CONTROLLER

M GENERAL DESCRIPTION M PACKAGE OUTLINE

The NJU6620 is a Dot Matrix LCD controller driver for 12-

character 4-line with icon display in single chip

It contains voltage converter and regulator, bleeder resis-

tance, CR oscillator, microprocessor interface circuits,

instruction decoder controller, character generator ROM/

RAM, high voltage operation common and segment drivers

The voltage converter generates high voltage (about 8V) from

the supply voltage(3V) and it is regulated by the regulator.

The bias level of LCD driving voltage is generated of high NJU6620CH

value of bleeder resistance and the buffer amplifire convert
its impedance. The 16th gray scale contrast control function
is incorporated for its adjustment. Therefore, simple power

supply circuit and easy contrast adjustment are available

The complete CR oscillator is incorporated, therefore no

external components for oscillation circuit are required.

The microprocessor interface circuits which operate by 1MHz

can be selected serial, 4 or 8 bit interface.

The character generator ROM consists of 10,080 bits

stores 252 kinds of character Font. Each 160 bits CG RAM and
lcon display RAM can stores 4 kinds of special character

displayed on the dot matrix display area or 152 kind of lcon

on the lcon display area

The 37-common (32 for character, 4 for icon and 1 for

static) and 63-segment (60 for character, 2 for icon and 1

for static) drivers operated up to 9.9V drives 12-character

4~line with 128 lcon and static segment LCD display

M FEATURES
® 12-character 4-line Dot Matrix LCD Controller Driver
@® Maximum 128 lcon Display
@® Serial, 4 or 8 Bit parallel Direct Interface with Microprocessor
@® Display Data RAM - 48 x 8 bits : Maximum 12-character 4-|ine Display
@® Character Generator ROM - 10,080 bits : 252 Characters for 5 x 7 Dots
@® Character Generator RAM - 32 x 5 bits :-4 Patterns( 5 x 7 Dots )
@® lcon Display RAM - 32 x 5 bits : Maximum 128 lcon
@® High Voltage LCD Driver : 37-common / 63-segment
@® Duty and Bias Ratio : 1/36 duty and 1/7 bias
@ Useful Instruction Set : Clear Display, Return Home, Display ON/OFF Cont, Cursor ON/OFF
Cont, Display Blink, Cursor Shift, Character Shift
® Common and Segment driver Location order Select Function(Mode A/Mode B)
@® Power On Initialization / Hardware Reset
@® Voltage Converter and Bleeder Resistance on—chip
@® Voltage regulator on-chip
@® Software contrast control
@® Oscillation Circuit on-chip
@® Low Power Consumption
® Operating Voltage -— 2.4 to 3.3 V ( Except LCD Driving Voltage )
@ Package Outline ~——  Bumped Chip
@ C-M0S Technology FeS' 19?9
er.
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NJU6620

W PAD LOGATION
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NJU6620

W PAD COORDINATES CHIP SIZE 7.95 mm x 2.19 mm ( CHIP CENTER X=0 gm, Y=0 g m )
PAD No. ot :AD NAM::‘O ™ X=(um Y=(um) PAD No. = :AD Nmilode m X=(um Y=(pm)
1 DUMMY1 DUMMY1 -3831 -935 51 GOMo COMs 3570 940
2 0SC1 0SC1 -3570 -935 52 COM1o COM1o 3500 940
3 0SC2 0SC2 -3405 -935 53 COM11 COM11 3430 940
4 Vs Vs -3252 -935 54 COM12 COM12 3360 940
5 Vs Vs -3180 -935 55 COM13 COM13 3290 940
6 Vs Vs -3107 -935 56 COM14 COM14 3220 940
7 Vss Vss -2865 -935 57 COMis GOM1s 3150 940
8 Vss Vss -2793 -935 58 COMie COM16 3080 940
9 Vss Vss -2720 -935 59 COM25 COM2s 3010 940
10 Vsout Vsout -2568 -935 60 GOM26 COM26 2940 940
1" Vsout Vsour -2495 -935 61 COM27 COM27 2870 940
12 Vsout Vsour -2423 -935 62 COMz28 COMz¢ 2800 940
13 G G2 -2178 -935 63 COM29 COM29 2730 940
14 G2 G ~2105 ~935 64 COM3o CON3o 2660 940
15 G C2- -2033 -935 65 COM31 COM31 2590 940
16 C2' G2 -17% -935 66 COM32 GOMaz2 2520 940
17 G2 G2 -1718 -935 67 SEGM1 SEGM2 2450 940
18 C2 C2 -1646 ~-935 68 SEG1 SEGs0 2380 940
19 Cr- Cr- -1404 -935 69 SEG2 SEGs9 2310 940
20 Crr HN -1332 -935 70 SEG3 SEGss 2240 940
21 Crr G- -1259 -935 N SEG4 SEGs7 2170 940
22 Cr (Hi -1017 -935 72 SEGs SEGS56 2100 940
23 (5N [HN -945 - =035 73 SEGs SEGss 2030 940
24 G cr -872 -935 74 SEG7 SEGs4 1960 940
25 Vop Voo ~79 ~-935 75 SEGs SEGs3 1890 940
26 Voo Voo -646 ~935 76 SEGo SEGs2 1820 940
27 Voo Voo -574 -935 77 SEG10 SEG5 1750 940
28 VR VR -423 -935 - 78 SEG1 SEG50 1680 940
29 VREG VREG -10 ~935 79 SEG12 SEGa9 1610 940
30 VREQ VREa 62 -935 80 SEG13 SEG4s 1540 940
31 VRrea VReq 135 -936 81 SEG14 SEG47 1470 940
32 TEST TEST 324 -935 82 SEG1s SEG46 1400 940
33 SEL SEL 666 ~935 83 SEG16 SEG45 1330 940
34 RESET RESET 841 -935 84 SEG17 SEG44 1260 940
35 P/S P/S 131 -935 85 SEG18 SEG43 1190 940
36 RS RS 1299 -935 86 SEG19 SEG42 1120 940
37 R/W R/W 1590 | -935 87 SEG20 SEG41 1050 940
38 E/SCL E/SCL 1758 -935 88 SEG21 SEG40 980 940
39 DBo DBo 2031 -935 89 SEG22 SEG39 910 940
40 DB1 DB1 2255 -935 920 | SEG23 SEG3s 840 940
a1 DB2 DB2 2497 -935 91 SEG24 SEG37 770 940
42 DB3 DB3 2722 -935 92 SEGes SEG3s 700 940
43 DBa DB4 2964 -935 93 SEG26 SEG3s © 630 940
44 DBs DBs 3189 -935 94 SEG27 SEG34 560 940
45 DBs DBs 3430 -935 95 SEG28 SEG33 490 940
46 DB7 DB? 3655 -935 96 SEG29 . SEG3z 420 940
47 DUMMY2 DUMMY2 3831 -935 97 SEG30 SEG31 350 940
48 DUMMY3 DUMMY3 3785 940 98 SEG31 . SEG30 280 940
49 DUMMY4 DUMMYa 37110 940 99 SEG32 SEG29 210 940
50 SEGS1 SEGS1 3640 940 100 SEG33 SEG28 140 940
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NJU6620

PAONo. e :’“’ "A";O“B X=Cam) | Y=Cum) PAO Mo, e :AD NA";O —— xeum | ¥=(um
101 SEG34 SEG27 70 940 151 cviva CVIV4 3430 940
102 SEG3s SEG25 0 940 152 DUMMYs DUNNYs -3500 940
103 SEG36 SEG25 -70 940 153 cv2v3 cvav3 -3570 940
104 SEG37 SEG24 -140 940 154 DUMMY7 DUNNY7 -3640 940
105 SEG3s SEG23 -210 940 155 DUMMYs DUMMYe -3710 940
106 SEG3 SEG22 -280 940 156 DUMMYs DUMMYo -3785 940
107 SEG40 SEG21 -350 940 Cop o oLl
108 SEon o 50 10 Note) Mode A:SEL="L", Mode B:SEL="H
109 SEG42 SEG19 —490 940
110 SEG43 SEG18 560 940
11 SEG#4 SEG17 -630 940
112 SEG45 SEG16 -700 940
113 SEG4s SEG15 -770 940
114 SEG47 SEG14 -840 940 N
115 SEG4s SEG13 -910 940
116 SEG49 SEG12 980 940
117 SEG50 SEG1 1050 940
118 SEGS1 SEG10 -1120 940
119 SEG52 SEGe -1190 940
120 SEGs3 SEGs 1260 940
121 SEGs4 SEG7 -1330 940
122 SEGSs SEGo -1400 940
123 SEGs6 SEGs -1470 940
124 SEGS? SEGa 1540 940
125 SEGS8 SEGs -1610 940
126 SEGso SEG2 -1680 940
127 SEGeo SEG1 -1750 940
128 SEGM2 SEGM1 -1820 940
129 COMz4 COMa4 -1890 940
130 COMz3 COMz3 -1960 940
131 COM22 COMz2 2030 940
132 COM21 COMz1 -2100 940
133 COMz20 COMz0 -2170 940
134 COM19 COM19 2240 940
135 COMie COM1s 2310 940
136 COM17 COM17 2380 940
137 COMs COMs 2450 940
138 COMy COMy -2520 940
139 COMs COMs 2590 940
140 COMs COMs 2660 940
141 COMa COMa -2730 940
142 COM3 COMs -2800 940
143 COMz CoMz | -2870 940
144 COMY COM1 -2940 940
145 COMMa COMM4 -3010 940
146 COMM3 COMMS 3080 940
147 CONM: COMM2 -3150 940
148 COMM1 CONM1 -3220 940
149 CONS:1 CONS: -3290 940
150 DUNMYs DUNMYs ~3360 940
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NJU6620

B BLOCK DIAGRAM
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NJU6620

B TERMINAL DESCRIPTION

PAD No SYMBOL 1/0 FUNCTION
25~21 . .
7009 Voo, Vss - Power Source VDD, +3V, VSS; OV
4~6 Vs - LCD driving voltage
9 0SCs | System clock input terminal

This terminal should be open, for internal clock operation.

System clock output terminal

This terminal can use for clock frequency monitoring. ,
Parallel or serial interface selection terminal

35 P/S | “0”:Serial interface

“1”:Parallel interface

Register selection signal input terminal
“0”:Instruction register (writing) v

3 0SCz 0

36 RS ' Busy flag, address counter (reading)
“17:Data register (writing / reading)
Read / Write selection signal input terminal
37 R/W I “0”:Write “17: Read
28 E | Read / Write activation signal input inparallel mode
SCL | Sift clock input in serial mode
3-state data bus for MSB to transfer the Data between MPU and
DB7 1/0 NJU6620 in parallel mode .
46 DB7 is also used for the Busy Flag reading.
CS | Chip select signal input inserial mode
DBs 1/0 3-state data bus for bit 6 to transfer the Data between MPU and
45 NJU6620 in parallel mode
SI0 1/0 Serial Data 1/0 in serial mode
43, 44 DBs 1/0 3-state data bus for bit 4 and 5 to transfer the Data between
- MPU and NJU6620 in paral lel mode .
39~42 DB4 1/0 Inserial mode, these terminals are not used and should be open.
3-state data bus for lower 4 bit to transfer the Data between
39~42 DBo~DBs 1/0 MPU and NJU6620 in paral el mode

Inserial and 4-bit parallel mode, these terminals are not used

and should be open.

CViVe Capacitor terminals for noise reduction of COM/SEG output

153, 151 oV va‘ — voltage. The capacitor connected between CV1V4, GV2V3 and VDD is
2 required to operate with the LCD panel actual ly.
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NJU6620

PAD No SYMBOL 1/0 FUNCTION
o1~66 COM: ~ COMs2 0 LCD common driving signal output terminals
129~144
145~148 | COMM: ~COMM. 0 fcon common driving signal output terminals
Static driving common signal output terminal
143 COMS: 0 When power down mode, VDD or VSS level are output.
68~127 | SEGi~SEGeo 0 LCD segment driving signal output terminals
67,128 | SEGM:, SEGM: 0 lcon segment driving signal output terminals
50 SEGS; 0 Static Driving Segment signal output terminal
When power down mode, VDD or VSS level are output.
Step up voltage capacitor connecting terminals
02~ 62" In case of tripler operation, connect the capacitor between
13~24 01_’ o 1/0 C1+ and C1-, C2+and C2-. .
) In case of doubler operation, connect the capacitor between
C2+ and C2-, connect G2+ to C1+, and C1- should be open.
10~12 Vsour 0 Step up voltage output terminal
99~31 Vies 0 Voltage regulator output terminal
Connect the resistor between this terminal and VR Terminal.
28 VR I Reference voltage for voltage regulator input terminal
Connect the resistor between this terminal and VDD terminal.
Reset Terminal.
34 RESET | When the “L” level inputover than 1.2ms to this terminal,
the systemwill be reset (at f0SC=212KHz ).
Common and Segment driver location order select terminal
33 SEL | “0”:Mode A location ( See the PAD COORDINATES )
“1”:Mode B location (See the PAD COORDINATES )
) TEST | Maker Testing Terminal ( Pull down)
This terminal should be connected to VSS or open.
14592 115504 DUMMY4 _ Dummy terminal
! ~DUMMYs These terminals are electrical |y open.
155, 156
DUMMY: .
1,47 - DUMNY: Dummy terminal . .
’ - These terminals are electrically open and an alignment
48, 156 DUMMY3 \ . ’
DUMMYo pattern is placed beside each terminals.
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NJU6620

B FUNCTIONAL DESCRIPTION
(1 Description for each block
(1-1)Register

The NJU6620 incorporates two 8-bit registers, an Instruction Register(IR) and a Data Register
(DR). The Register (IR) stores instruction codes such as “Clear Display” and “Cursor Shift” or
address data for Display Data RAM(DD RAM), Character Generator RAM(CG RAM) and lcon Display
RAM (MK RAM).

The MPU can write the instruction code and address data to the Register (IR), but it cannot
read out from the Register (IR).

The Register (DR) is a temporary stored register, the data stored in the Register (DR) is writ-
ten into the DD RAM, CG RAM or MK RAM and read out from the DD RAM, CG RAM or MK RAM

The. data in the Register (DR) written by the MPU is transferred automatically to the DD RAM,
CG RAM or MK RAM by internal operation

When the address data for the DD RAM, CG RAM or MK RAM is written into the Register(IR), the
addressed data in the DD RAM, CG RAM or MK RAM is transferred to the Register (DR).

By the MPU read out the data in the Register (DR), the data transmitting process is performed
completely. : ¢

After reading the data in the Register (DR) by the MPU, the next address data in the DD RAM,
CG RAM or MK RAM is transferred automatically to the Register (DR) to provide for the next MPU
reading

These two registers are selected by the selection signal RS as shown below.

Table 1. shows register operation controlled by RS and R/W signals.

Table 1. Register Operation

RS R/W }Selected Register Operation

(¢} (o} IR Write ,

0 1 Read busy flag (DB7) and address counter (DBO~DB6)
1 o] DR Write (Register (DR) to DD RAM, CG RAM or MK RAM)

1 1 Read (DD RAM, CG RAM or MK RAM to Register (DR)

(1-2)Busy Flag (BF)
When the internal circuits are in the operation mode, the busy flag(BF) is “1”, and any in-
struction reading is inhibited
The busy flag(BF) is output at DB7 when RS="0" and R/W="1" as shown in Table 1.
The next instruction should be written after the busy flag(BF) goes to "0”.

(1-3) Address Counter (AG)

The address counter (AC) addresses the DD RAM, CG RAM or MK RAM

When the address setting instruction is written into the Register (IR), the address informtion
is transferred from Register (IR) to the Counter (AC). The selection of either the DD RAM, CG
RAM or MK RAM is also determined by this instruction

After writing (or reading) the display data to (or from) the DD RAM, CG RAM or MK RAM, the
Counter (AC) increments (or decrements) automatically.

The address data in the Counter (AC) is output from DB6 ~ DBO when RS="0" and R/W="1" as shown
in Table 1. ’

New Japan Radio Co. Ltd.



<LI> NJU6620

(1-4)Display Data RAM (DD RAM)

The display data RAM (DD RAM) consists of 48 x 8 bits stores up to 48-character display data
represented in 8-bit code.
The DD RAM address data set in the address counter (AC) is represented in Hexadecimal.

—Higher order bit Lower order bit— (Example) DD RAM address “ 08 “
AC [(ACs | ACs | ACs | ACs [ AC [AG [AG | [OoJoJoJt[oJo]o]
« Hexadecimal -«  Hexadecimal - - 0 —— 8 N
*4-line Display

The relation between DD RAM address and display position on the LCD is shown below.

1 2 3 4 5 6 7 8 9 10 11 12 «<DisplayPosition
1stLine| 00 (01| 02 [ 03| 04 | 05] 06 | 07| 08|09 [ 0A| 0B | _ppra Address
ondLine| 10| 11|12 |13 |14 15|16 |17 |18 |19 |[1a[1B| «  (Hexadecimal)
rdLine| 20 | 21 | 22| 23| 24| 25| 26 | 27| 28 |29 | 24 | 2B
4thline| 30 {31 (32|33 34|35 3637|3830 |3[3B

Note : The 1st, 2nd, 3rd and 4th line address are defined as (00)H to (0B)H, (10)H to
(1B)H, (20)H to (2B)H, and (30)H to (3B)H. The end of each line address and the
beginning of following line address are not consecutive.

When the display shift is performed, the DD RAM address changes as fol lows:
( Left Shift Display )
(00)«| 01 [02]03|04{05/06]07]08|09|0A]|OB]O0

(10— 11 (12 (13|14 [15]16|17]18[19]|1A]1B |10
(20)—121 |22 (23 |24 |25 {26 |27 {28 |29 | 2A | 2B | 20
(30)«|31]32|3334)35|36}37]38)39}3A]|3B]30

( Right Shift Display )
0B{00|01102103|04]051061]}07]08]09]}O0A]—(0B)

BI101 11112131415 (16117118 19| 1A |—(IB)
2B120j21(22)23|24}125|26127{28]29][2A|—(2B)
3B]|30}31]32)33|34{35]36]|37]38]39]|3A]|—(3B)

Note : The left and right shift performes only in same line, the display data do not
change to other line.

(1-5)Character Generator ROM (CG ROM)

The Character Generator ROM (CG ROM) generates 5 x 7 dots character pattern represented in

8-bit character code. .

The storage capacity is up to 252 kinds of 5 x 7 dots character pattern(available address is
(04)H through (FF)H). .

The correspondence between character code and standard character pattern of NJU6620 is shown
in Table 2-1.

User-defined character patterns (Custom Font) are also available by mask option
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NJUG620

Table 2-1. CG ROM Character Pattern ( ROM version -02 )

Upper 4bit (Hexadecimal)

7

8

A

CG

o~ -

21314516

-
-----

©2)

03 [

(04)

Ll
--------

Lower 4bit (Hexadecimal

- New Japan Radio Co.,Ltd.



NJU6620

(1-6) Character Generator RAM ( CG RAM )

The character generator RAM ( CG RAM ) can store any kind of character pattern in 5 x 7 dots
written by the user program to display user's original character pattern. The CG RAM can
store 4 kind of character in 5 x 7 dots mode.

To display user's original character pattern stored in the CG RAM, the address data (00)H-
(03)H should be written to the DD RAM as shown in Table 2-1.

Table 3. show the correspondence among the character pattern, CG RAM address and Data

Table 3. Correspondence of CG RAM address, DD RAM character code

Notes :

and CG RAM character pattern( 5 x 7 dots )

Character
Character Code
CG RAM Address Pattern
(DD RAM data) (CG RAM data)
76543210 | 76543210 _ 43210
- hard « g Upper Lower
Upperbit Lower bit Upperbit Lower bit bit bit
000 ¢
001 |
017 Charaster Patt
- aracter Pattern
00000000 |01000 100 Example (1)
101
110 o
111 I«-Cursor Position
000
001
019 Charaster Patt
aracter Pattern
00000001 01001 100 Example (2)
101
110 .
111 «—Cursor Position
000
001
00000011 01011
100
101
110
111

. Character code bit 0,1 correspond to the CG RAM address bit 3,4(2bits:4 patterns).
. CG RAM address 0 to 2 designate character pattern line position. The 8th line is

the cursor position and the display is performed by logical OR with cursor.
Therefore, in case of the cursor display, the 8th line should be “0”.

If there is “1” in the 8th line, the bit “1” is always displayed on the cursor
position regardless of cursor existence.

. Character pattern row position correspond to the GG RAM data bits 0 to 4 are

shown above

. CG RAM character patterns are selected when character code bits 2 to 7 are all

“0” and these are addressed by character code bits 0 and 1.

. "1” for CG RAM data corresponds to display On and “0” to display Off

New Japan Radio Co., L1,



NJU6620

(1-7) lcon Display RAM (MK RAM)

The NJU6620 can display maximum 1
The lcon Display can be controlled by writing the Data in MK RAM corresponds to the lcon.
The relation between MK RAM address and fcon Display position is shown below:

CONM1
COuN2
COouM3
COMM4

CoM1
CON3
COMs

CoKr

|
|

COMx

28 lcons.

o]
1

25

|
o
|
@ ©
|
o)

73

Character Display Panel

O—0—0—0

24

48

72

96

97

99

101

103

o-———0 0 O O

||

| 12 Character

' ]

127

SEG2

SEGK1

SEGS7

SEG4

SEGsY

oO—

128

SEGN2

Table 4. Correspondence among lcon Position, MK RAM Address and
Bits for lconDisplay Position
MK RAM Add
ress D7 Ds Ds Da D3 D2 D Do
0110 0000 | 604 | = * * 1 2 3 4 97 |\
0110 0001 614 * * * 5 6 7 8 98
0110 0101 654 * * * 21 22 23 | 24 | 102
01100110 66u * * * * * 103
01100111 | 674 | * * ¥ * * | 104 | /
0110 1000 68w * * * 25 | 26 27 28 [ 105 |\
0110 1001 694 * * * 29 | 30 31 32 | 106
0110 1101 6Dx * * * 45 | 46 | 47 48 | 110
0110 1110 6Ew * * * * * * * 111
0110 1111 6F * * * * * * x 112 |/
0111 0000 70k * * * 49 | 50 51 52 | 113 |\
0111 0001 Th * * * 53 | 54 55 | 56 | 114
0111 0101 754 * * * 69 | 70 71 72 | 118
0111 0110 T6u * * ¥ * * * * 119
0111 0111 77 | * * ¥ * * * | 120 |/
0111 1000 78k * * * 73 74 a5 | 78 f121 |\
0111 1001 794 * * * 77 | 78 | 79 | 80 | 122
0111 110t 104 * * * 93 | 94 | 95 96 | 126
o111 1110 TEy * * * * * * * 127
0111 1111 TFu * * * * * * 128 | /
Notes: 1. When the lcon display function using
software initialization because the MK RAM

turning on and hardware reset.

2. The cross—points between SEGMI,
common |ikes as COM2, COM4...

RAM does not exist as shown above.
3. In the table 4, the bits D5 to D7 mentioned by * are invalid, therefore both of
“0” or “1” can be written but these are no meaning.

is not initialized

New Japan Radio Lo, LEd.

Data

COMM1 Line and
Both besides of 1st Line
(COM1,3.5, )

COMM2 Line and
Both besides of 2nd Line
(COM9, 11,13, 15)

COMM3 Line and
Both besides of 3rd Line
(COM17,19, 21, 23)

COMM4 Line and
Both besides of 4th Line
(COM25, 27, 29, 31)

the system should be initialized by the

by the power

SEGM2 and some of common COMM1 through COMM4, even
COM32, are always off because of the corresponding



NJU6620

(1-8)Timing Generator
The timing generator generates a timing signals for the DD RAM, CG RAM and MK RAM and other
internal circuits.
RAM read timing for the display and internal operation timing for MPU access are separately
generated, so that they may not interfere with each other.
Therefore, when the data write to the DD RAM for example, there will be no undesirable influ-
ence, such as flickering, in areas other than the display area.

(1-9)LCD Driver
LCD Driver consist of 37-common driver and 63-segment driver.
The character pattern data are latched to the addressed Segment-register respectively. This
latched data controls display driver to output LCD driving waveform.

(1-10) Cursor Blinking Contro! Circuit
This circuits controls cursor On/0ff and the cursor position characte( blinks.
The cursor or blinks appear in the digit residing at the DD RAM address set in the address
counter (AC).
When the address counter is (08)H, a cursor position is shown as follows:

ACs  ACs ACs ACs  AC: AL AG
ac{fofJolo|l1[o]o]ol]

4-Line display

1 2 3 4 5 6 7 8 9 10 11 12 “Diselayposition

IstLine| 00 {01}02)|03)04|05]06(07 09 { 0A | OB DD RAM address
2ndLine{ 10| 1111213 14]15]16 ] 17 191 1A | 1B (Hexadecimal)
3rdLine|[20]21|22]23124 2512627 |28 EQ 2A | 2B
Athline|30 |31 {32]33|34|35[36]37|38|39Y3A][3B

(=
(<=1

7l

=2
i
-

\\Cursor position

Note : The cursor or blinks also appear when the address counter (AC) selects the CG RAM or
the MK RAM. But the displayed cursor and blink are meaningless.
If the AC storing the CG or MK RAM address data, the cursor and blink are displayed
in the meaningless position.
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(2)Power on Initialization by internal circuits

(2-1) Initialization By Internal Reset Circuits
The NJU6620 is automatically initialized by internal power on initialization circuits when
the power is turned on. In the internal power on initialization, following instructions are
executed. During the Internal power on initialization, the busy flag (BF) is "1” and this
status is kept 7 ms (fosc=212kHz) after VDD rises to 2.4V.

Initialization flow is shown below:

. DL=1 :8-bit long interface data
I Function Set I PD=1 :Power down off :
|
| Contrast control | Setting (00)H to the contrast control register
| N
[ oisorayon/offoontror | D=9 iBiselay OfF
B=0 :Cursor Blink Off
[ Entrvodeser | /% lnegement by ‘
' :
| Clear Display |  Ac=ooH

Note : If the condition of power supply rise time described in the Electrical
Characteritics is not satisfied, the internal Power On Initialization Circuits will
not operated and initialization will not performed.

In this case the initialization by MPU software is required.

(2-2) Initialization By Hardware
The NJU6620 incorporates RESET terminal to initialize the all system. When the “L” level
input over 1.2ms to the RESET terminal, reset sequence is executed. In this time, busy signal
output during 7 ms (fosc=212kHz) after RESET terminal goes to “H".

*Timing Chart
Over 1. 2ms

External
Reset Signal

Tms

BUSY

(3) Instructions
The NJU6620 incorporates two registers, an lnstruction Register (IR) and a Data Register (DR).
These two registers store control information temporarily to allow interface between
NJU6620 and MPU or peripheral iCs operating different cycles. The operation of NJU6620 is
determined by this control signal from MPU. The control information includes register selec—
tion signals (RS), read/write signals (R/W) and data bus signals (DBO to DB7).
Table 5. shows each instruction and its operating time. -

Note : The execution time mentioned in Table 5. based on fcp or fosc=212kHz.
I the oscillation frequency is changed, the execution time is also changed
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Table 4. Table of Instructions
C 0D E i
INSTRUCTIONS DESCRIPTION Exeoute Time
RS RMW DB7 DBs DBs DB« DB: DBz DBi DBo Foso = 212KHz
Maker Testing 0 0 0 0 0 0 0 O 0 OFAll "0 cgde is using for _
maker testing.
, 0 0 0 0 O 0 0 0 O 1 IDisplayclearand setsRAM
Clear Display address (00)H in AC. 6. 87ms
0 0 0 0 0 0 0 0 1 # |Sets RAMaddress (00)H in AC
and returns display being
Return Home shifted original position. 14lus
RAM contents remain unchanged.
0 0 0 0 0 0 0 1 I/D S |Setscursormove ditection and
specifies shitt of display are
Entry Mode Set performed in data read/write. Ous
1/D=1: Increment, | /D=0:Decremen
S=1:Accompanies display shift
. 0 0 0 0 0 0 1 D ¢ B [SetsofdisplayOn/0ff(D),
Display ON/OFF cursor On/0FF (C) and bl ink of Ous
Control o
cursor position character (B).
0 0 0 0 0 1 S/GRA =* =x JMovescursor & shifts display
g}éh?ut I)c:hanlgingll]?f\ytcontents oursor:
. =1 : Display shi 141
Cursor ar Display $/6=0 © Cursor shift L
Shift . . display:
R/L=1 : Shift to the right Ous
R/L=0 : Shift to the left
Funct ion Set 0 0 0 0 1 DL =% x * PD]|Setsinterfacedata length(DL}) |PD=0: Ous
and power down mode (PD) . PD=1: 200us
Contrast control 0 0 0 1 * *x <— (C =—— Set§ data to Contrast Control Ous
Register.
0 0 1 e—— AR ——— |Sets RAM address. After this
Set RAM Address instruction, the data is tran- 141 us
sferred to/from RAM.
Read Busy Flag 0 1 BF —— AC ——— Reids_ busy flag and AC content
& AC contents BF=1 : Internal |y operating Ous
BF=0 : Can accept instruction
1 0 «<—  WiteData ODRAW) ——
WriteDatatoRAM | 1 0 * % % «— (CGRAM) —— ]Writes data into RAM. 141us
1 0 * % *x <—— ({KRAW -——
1 1 - Write Data ®DRAY) ~——
ReadData fromRAM | 1 1 * * * «— (CGRAM —— {Reads data from RAM. 141us
1 1 * % * «— (NKRAMM) ——

Explanation of
Abbreviation

DD RAM : Display data RAM, CG RAM : Character generator RAM, MK RAM : Icon display RAM,

AR : RAM address (both of DD, CG and MK RAM)

AC : Address counter used for both of DD, CG and MK RAM

*:Don’ t care
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(3-1)Description of each instructions
(a)Maker Testing

RS RM DBr DBs DBs DB+ DBs DB DB DBo
Code f] 0 J o] o[ o]Jof[o]o]Jojo}ol]

All “0” code in 4-bit length is using for device testing mode ( only for maker ).

Therefore, please avoid all "0” input or no meaning Enable signal input at data “0”.
(Especially please pay attention the output condition of Enable signal when the power turns
on.)

(b)Clear Display
RS R/W DBy DBs DBs DBs DBs DB2 DBx DBo
Code f 0 J O] O] ofJojJo]o]o]of 1|

S
Clear display instruction is executed when the code “1” is written into DBO.
When this instruction is executed, the space code (20)H is written into every DD RAM address
the DD RAM address (00)H is set into the address counter and entry mode is set increment.
If the cursor or blink are displayed, they are returned to the left end of the 1st line in
the LCD.
The S of entry mode does not change

Note: The character pattern for character code (20)H must be blank code in the user—defined
character pattern(Custom font).

(c)Return Home

RS RMW DB DB DBs DB« DB: DB: DB DB
Code [ 0 J 0 J o] o o] o] o] o] 1] |x=pontcare

Return home instruction is executed when the code “1” is written into DB1. When this instruc-
tion is executed, the DD RAM address (00)H is set into the address counter. Display is re~
turned its original position if shifted, the cursor or blink are returned to the left end of
the 1st line in the LCD if the cursor or blink are on the display

The DD RAM contents do not change.
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(d) Entry Mode Set

RS RM DBy DB DBs DBy DB DB DB DB
Cde fJ O JOoJof[oJoJo]o]1]imn]s |

Entry mode set instruction which sets the cursor moving direction and display shift On/0ff,

is executed when the code “1” is written into DB2 and the codes of (I/D) and (S) are written
into DB1(1/D) and DBO(S), as shown below.

(1/D) sets the address increment or decrement, and the (S) sets the entire display shift in
the DD RAM writing.

/D Funection

1 Address increment: The address of the DD RAM or CG RAM increment ( +1)
when the read/write, and the cursor or blink move to the right.

0 Address decrement: The address of the DD RAM or CG RAM decrement ( -1)
when the read/write, and the cursor or blink move to the {eft.

S ~ Function

Entire display shift.

The shift direction is determined by I/D. : shift to the left at | /D=1
and shift to the right at the |/D=0. The shift is operated only for the
1 character, so that it looks as if the cursor stands still and the
display moves.

The display does not shift when reading from the DD RAM and
writing/reading into/from CG RAM.

0 The display does not shift.
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(e)Display ON/OFF Control

RS RM DBy DB DBs DB« DBs DB DB DB
Code f 0o J o fofJoJojJof[1r]po]c]B]

Display On/Off control instruction which controls the whole display On/0ff, the cursor On/0ff
and the cursor position character blink, is executed when the code “1” is written into DB3
and the codes of (D), (C) and (B) are written into DB2(D), DB1(C) and DBO(B), as shown below.

D Function

1 Display On.

0 Display Off. | n this mode, the display data remains in the DD RAM so that
it is retrieved immediately on the display when the D change to 1.

C Function

1 Cursor On. The cursor is displayed by 5 dots on the 8th {ine
0 Cursor Off. Even if the display data write, the |/D etc does not change

B Function

The cursor position character isblinking. Blinking rate is 439ms at
1 fosc=212kHz.
The cursor and the bl ink can be displayed simultaneous|y

0 The character does not blink
m] § 1 Iu] Ommm0d EEEEN
mooom : mOOOm EEEEN
mOOOm EOO0O. NEREN
| |mm]mj | ROOON NEEER
ANENE REEEN EEEER
mOJOOm EOOON AREEN
mOO0Om mOOOm AENEN
EEENN ooooo ERENR
Character Font 5 x 7 dots Alternating display
(1)Cursor display example (2)Blink display example
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(f)Cursor/Display Shift

RS RMW DB DBs DBs DB+ DB: DB DBi DBo
Code | O 0 [ 0 [ o] o[ 1 [SC]RL[ * | » |==Don"t Care

The Cursor/Disptay shift instruction shifts the cursor position or display to the right or
left without writing or reading display data. This function is used to correct or search the
display. The cursor moves to the 2nd |ine when it passes the 12th digit of the 1st line.
Notice that the every 1st to 3rd line displays shift at the same time. When the displayed
data are shifted repeatedly, each |ine moves only horizontally

The 2nd and 3rd line display does not shift into the 1st and 2nd |ine.

The contents of address counter (AC) does not change by operation of the display shift only
This instruction is executed when the code “1” is written into DB4 and the codes of (S$/C)and
(R/L) are written into DB3(S/C) and DB2(R/L), as shown below.

S/C R/L Function

0 0 Shifts the cursor position to the left ((AC) i's decremented by 1)
0 1 Shifts the cursor position to the right ((AC) is incremented by 1)
1 0 Shifts the entire display to the left and the cursor follows it.

1 1 Shifts the entire display to the right and the cursor fol lows it.

(g) Function Set

RS R/MW DBy DBs DBs DB4 DBz DB: DB: DBo
Code | 0 | 0 | IR ERE | * | PD | * =Don't Care

Function set instruction which sets the interface data length and powerdown mode, is ex-
ecuted, when the code “1” is written into DB5 and the code of (DL) and (PD) is written into
DB4 (DL) and DBO (PD), as shown below. In the serial interface operation, the DL is not
cared.

When the powerdown mode is set, the display is off automatically (D=0). Afterward, when the
powerdown mode is reset, the display is off continuously. The display is appeared by the
display on (D="1") instruction.

Note : This function set instruction must be performed at the head of the program prior to
all other existing instructions (except Busy flag/Address read). This function set
instruction can not be executed afterwards unless the interface data length change

DL Function

Set the interface data length of 8-bit (using from DB7 to DBO) in the
paral lel operationonly

Set the interface data length of 4-bit (using from DB7 to DB4) in the

1

0 paral lel operationonly the data must be sent or received twice in this
mode.

PD Function

1 ‘1Power down mode off (Normal operation)

0 Power down mode on ( The display goes to off automatically.)

Note : When the Power down mode, it must be not execution except for this instruction

New Japan Radio Co, Lt



NJU6620

(h) Contrast Control

RS RM DB DBs DBs DB: DBs DB DB DBo
Code ] 0 [ 0 ] o] 1 [ | « ]G /[ C] G | c |*=DontCare

Contrast Control instruction which adjusts the contrast of the LCD, is executed when the
code “1” is written into DB6 and the codes of C3 to CO are written into DB3 to DBO as shown
below.

The contrast of LCD can be adjusted one of 16 voltage stage by setting this 4-bit register.
See (5-1) to realize "how to adjust the Contrast of LCD”

Set the binary code “0000” when contrast adjustment is unused.

Ca Cz Cr Co Vi Vieo = Voo — Vs
0 0 0 0 low

’ S
1 1 1 1 high

(i)Set RAM Address

RS R/W DBy DBs DBs DB+ DBs DB DB DBo
Code | 0 | 0 J 1 J A [ A AT AT AT AL A
«~Higher order bit Lower order bit—

The RAM address set instruction is executed when the code “1” is written into DB7 and the
address is written into DB6 to DBO as shown above.

The address data (DB6 to DBO) is written into the address counter (AC) by this instruction
After this instruction execution, the data writing/reading is performed into/from the ad-
dressed RAM.

The RAM includes DD RAM, CG RAM and MK RAM, and these RAMs are shared by address as shown
be low.

RAM Address

DD RAM 1st Line . from (00)H to (OB)H
DD RAM 2nd Line : from (10)H to (1B)H
DD RAM 3rd Line : from (200H to (2B)H
DD RAM 4th Line : from (30)H to (3B)H
CG RAM 4 characters : from (40)H to (5F)H
MK RAM 128 icons : from (60)H to (7F)H

(i)Read Busy Flag & AC contents

RS R/ DBy DBs DBs DB4 DB: DB: DB DBo
Code | O | 1 [ BF | A [ A ] AT AT AT A]A]
—Higher order bit Lower order bit—

This instruction reads out the internal status of the NJU6620. When this instruction is ex-
ecuted, the busy flag (BF) stored in DB7 and the address counter (AC) contents stored in DB6
to DBO are read out. :

The (BF)="1" indicates that internal operation is in progress. The next instruction is inhib~
ited when (BF)="1". Check the (BF) status. before the next write operation.
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(k) Write Data to RAM

Write Data to RAM instruction is executed when the code “1” is written into (RS) and code “0”
is written into (R/W).

By the execution of this instruction, the binary 8-bit data (A7 to A0) are written into the
DD RAM, and the binary 5-bit data (A4 to AO) are written into the CG or MK RAM. The selection
of RAM is determined by the previous instruction. After this instruction execution, the ad-
dress increment (+1) or decrement(-1) is performed automatically according to the entry mode
set. And the display shift is also executed according to the previous entry mode set

‘Write Data to DD RAM
RS RMW DB DBs DBs DBs DBs DB DBi DB
Code [ 1 [ O] D] D]D]D}{D{D|[D][D]
«—Higher order bit Lower order bit—

‘Write Data to CG or MK RAM
RS R DBy DBs DBs DBs DB: DB: DB DBo

Code [ 1 [ 0] « | « | « | D] DJ D[ D[ D ]=*=Dont Care
«Higher order bit Lower order bit—

(1)Read Data from MK RAM
Read Data from RAM instruction is executed when the code “1” is written into (RS) and (R/W).
By the execution of this instruction, the binary 8-bit data (D7 to DO) are read out from the
DD RAM, the binary 5-bit data (D4 to DO) are read out from the CG or MK RAM. The selection of
RAM is determined by previous instruction. Before executing this instruction, RAM address set
must be executed, otherwise the read out data are invalidated.
When this instruction is serially executed, the next address data is normally read from the
second read.
The RAM address set instruction is not required if the cursor shift instruction is executed
just beforehand (only DD RAM reading). The cursor shift instruction has same function as the
DD RAM address set, so that after reading the DD RAM, the address increment or decrement is
executed automatically according to the entry mode. '
But display shift does not occur regardless of the entry mode

Note : The address counter (AC) is automatically incremented or decremented by 1 after write
instruction to either of the DD RAM, CG RAM or DD RAM. Even if the read instruction is
executed after this write instruction, the addressed data can not be read out
correctly.

For a correct data read out, either the address set instruction or cursor shift
instruction (only with DD RAM) must be implemented just before this instruction or
from the second time read out instruction execution if the read out instruction is
executed 2 times consecutively.

‘Read Data from DD RAM
RS RMW DB DBs DBs DBs DBs DB DBi DB
Code ] 1 |1 [ D[ D] OD[D]D]D]DY] D]
«Higher order bit Lowe(orderbit—+
‘Read Data from CG or MK RAM _
RS RW DB DBs DBs DB: DBa DB -DBi  DBo
Cde [ 1 | 1 |« [« [« [ D[ D] D] D] D |*=Dont care
—Higher order bit Lower order bit—
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(3-2) Initialization using the internal reset circuits

(a)8-bit operation (Using internal reset circuits).

The Function sef. Display On/Off Control and Entry Set Instruction must be executed before the
data input, as shown below.

I Initialized

| Power On No display appears.

RS R/W DB7 DBs DBs DBs DBs DB2 DB: DBo g he 8b y
et the 8-bit operation an
I l 9 l 0 l 0 l 0 I ! [ ! I X l X l : I ! I Power down mode off.

| Function Set

; Turns on display and cursor.
[ Disp.on/0ff Cont. | JoflofofoloJof[r1f1]1]o |Entire R solay 15 In epace mods

set by the initialization

Example for set address increment
I Entry Hode Set I I J I 0 l 2 I 2 I g I g I 2 l ] I ! l 0 I and cursor right shift when the

data write to the DD, CG or MK
RAM.

Write data to the DD, CG or MK RAM and set
the Instruction

(b)4-bit operation (Using internal reset circuits).
In the 4-bit operation, the function set must be performed by the user programming
When the power is turned on, 8-bit operation is selected automatically, therefore the first input
is performed under 8-bit operation. In this operation, full instruction can not input because of
terminals DBO to DB3 are no connection. Therefore, same instruction must be rewritten on the RS
R/W and DB7 to DB4, as shown below. Since one operation is completed by the two accesses in the
4-bit operation mode, rewrite is required to set the instruction code in full.

| Power On | ’ Initialized

No display appears
RS R/W DB; DBs DBs DBs g i
et the 4-bit operation.
I l 0 | 0 I 0 l 0 l ] | 0 I This step is executed in 8-bit mode set by the
initialization

|  Function Set

| Function Set | oclololo Set the 4-bit operation, Power down mode off
olo]*|*}1*|1] 5x7 dots Font.
The 4-bit operation starts from this step.

—_
o

Disp. On/0Ff Cont. olololololo Turn on display and cursor.
I isp. On/ I olo|lt1!11|1]01 Entiredisplay is in space mode set by the

initialization

I Entry Mode Set I olololololo Example for set address increment and cursor
1

110 right shift when the data write to the DD RAM or
CG RAM.

Write data to the DD, CG or MK RAM and set
the Instruction

Note : When the lcon display function using, the system should be initialized by software
initialization
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(3-3) Initialization by instruction
If the power supply conditions for the correct operation of the internal reset circuits are not
met, the NJU6620 must be initialized by the instruction.

(a) Initialization by Instruction in 8-bit interface length

Power On | Initial ized.

No display appears

Wait more than 7ms after
VDD rises to 2.4V

[ RS R/ DB; DBs DBs DB+ DBs DB; DBr DBo

Functi

onSet | [oJofoJo[1]1]=*]x]x%]=x] Function Set

(8-bit interface length )

S

I Wait mo

re then 3. Oms |

L

Functi

onSet | [oJofof[o]1]1[x%][=]=x]x]Function Set
(8-bit interface length )

| Waitmore then200us |

Functi

onSet | [oJoJoJo1Tis]«]x[+] Function Set

(8-bit interface length )

Busy Flag(BF) can not be
checked before this step,but it
can be checked after this step
After this step, busy flag(BF)
check or longer waiting time
than each instruction execution
time is required

Functi

onSet | [oJofJoJo [ 1]x*]x]x%]1]S3et the8-bit operation and

Powerdown mode off.

L

DisplayOff | JoJojofofofof1fo]ojo]

| Displayclear | JoJo]o]o[ofjo]o]ofo]1]

[ EntryModeset | [oJoJoJo oo o1 ]1]o]|Examle for set address incre-

ment and cursor right shift
when the data write to the DD,
CG or MK RAM

Write data to the DD, CG or MK RAM and set
the Instruction

Note :

When the !lcon display function using, the system should be initialized by software
initialization
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(b) Initialization by Instruction in 4-bit interface length

Power On |

Wait more than 7ms after
VDD rises to 2. 4V

1 RS R/W DB DBs DBs DBs

FunctionSet | [o0fo[ofof1][1]

Wait more then 3.0ms |

FunctionSet | jofoojo]1]1]}

Wait more then200us |

FunctionSet ] Jo]Jo[o]o]1]1]

| FunctionSet ] [o]JoJofo[1]o]
|  FunctionSet | 8 8 0 2 l ?
| pisplayorf | [ofo]olofofo
ojol1jofo]o
i ofolofofo]o
| DpisplayClear | THHBBE
| EntryModeSet | [0]O0]o|o]1]0
ojojof1f1]o

Write data to the DD, GG or MK RAM and set
the Instruction

Note :

initialization.

Initialized.
No display appears.

Function Set
(8-bit interface length )

Function Set
(8-bit interface length )

Function Set

(8-bit interface length )

Busy Fiag (BF) can not be checked before this
step, but it can be checked after this step.
After this step, busy fiag (BF) check or
longer waiting time than each instruction
execution time is required.

Function Set .
Set 4-bit interface length by 8-bit inter-
face length.

Set the 4-bit operation and Powerdown mode
off.

Example for set address increment and cursor
right shift when the data write to the DD, CG
or DD RAM

When the lcon display function using, the system should be initialized by software
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(4) Powerdown Function
NJU6620 incorporates the powerdown mode to decrease the operating current
The powerdown mode can be set/reset by the function set instruction
In the powerdown mode, all the character display ( 12-character 4-line ) and icon display turn
off and only the static display area operates automatically.
The status of internal circuits at the powerdown mode is shown below :
« Main oscillator stops operation and sub oscillator for the static display starts
operations.
+ Voltage converter, voltage regulator and buffer amplifire for the bleeder resistance stop
the operation.
+ The contents of DD RAM, CG RAM and MK RAM are kept.

(5)LCD display
(5-1)Power Supply for LCD Driving

NJU6620 incorporates Voltage converter ( tripler or doubler ) to generate the LCD driving high
voltage, Voltage regulator to adjust the LCD driving voltage, Bleeder resistance and buffer
amplifire.

A9
(a)Voltage converter

- Voltage tripler

By connecting the capacitor between Cl+ and C1-, C2+ and C2-, VSS and V50UT respectively, two
times negative voltage of VDD-VSS output from V50UT.

+ Voltage doubler

By connecting the capacitor between C2+ and C2-, VSS and V50UT respectively, and connecting the

Cl1+ terminal to G2+ terminal, and Gl1- terminal being open, negative voltage of VDD-VSS output
from V50UT

Vop=+3V Voo=+3V
Vssmay — Vsms0V  ——
Vsour=-3V '
Voltage doubler Vsour=2Vss=—6V S —

Voitage tripler
(b)Voltage Regulator
Voltage Regulator incorporates a non—inverting OP-AMP which supplied VDD and V50UT, and a refer-
ence voltage source

By stetting the VR level by connecting Ra and Rb, the regulator which amplifies VREF output the
LCD driving voltage to the VREG terminal.

Therefore, the LCD operating voltage can be output between VDD and VREG by setting VREF and the
external resistances Ra and Rb.

VREG=(1+Rb/Ra) - VREF  where, VDD=0V and | VREG | < | V50UT

- Voo
Ra 7_2 VReF
_|_
VREG
VR -
Vsout
VY
Rb
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The contrast control function performs VREF value adjustment from 1st step to 16th step by a step

setting when the 4-bit data write into the contrast control register by the instruction

Note : Set the contrast control register to (00)H when the contrast control funcion is unused.
Use variable resistances to the external resistances Ra, Rb and a thermister if need due

to the voltage reference VREF is changed by the lot and operating temperature

Take care the Noise input on the VR terminal because of it designed in high impedance

Short wiring or sealed wiring are required to avoid the noise input, if necessary.

[ The Voltage Reference VREF characteristics ]

Supply Voltage : VDD= OV, VSS= -3V Temperature : 25°C

-1.1

VREF (V)

-2

~1.3

i i

00H O1H O02H 03H 04H O5H 06H O7H 08H O9H OAH OBH OCH ODH OEH OFH
Contrast control value

( The LCD Operating Voltage VREG characteristics J

Supply Voltage

External Resistances :

Used Equation

1 VDD= QV, VSS= -3V Voltage Tripler Output : V50UT=-9V

Ra = 180K Q. Rb = 820K Q@ Temperature 1 25°C

© VREG(xx)H = (1 + 820k Q / 180k @ ) - VREF(xx)H

-5

VREG (V)

-7

i i i

00H O1H 02H O3H O4H OSH O6H O7H O8H OSH OAH OBH OCH ODH OEH OFH

Contrast control value
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(c)Bleeder Resistance
Each LCD driving voltage ( V1, V2, V3, V4 ) is generated by the high impedance bleeder resistance
buffered by voltage follower OP-AMP to get a enough display characteristics with low operating
current
The bleeder resistance is set 1/7 bias suitable for 1/36 duty ratio and 5M Q resistance in total.
The capacitor connected between V5 and VDD is needed for stabilizing V5. The determination of the
each capacitance of G1, €2 and C3 generating for LCD operating voltage, is required to operate
with the LCD panel actually. The capacitance for the typical application is shown below :

LCD Driving Voltage vs Duty Ratio

Power | Duty Ratio 1/36
supply| " Bias 1/1
Vieo Voo = Vs

VLCD is the maximum amplitude for LCD driving voltage.

Voo (+3V)

L4/

Vss
c1t RB1

Ed
cl
c2”* RB1
=3
cz” : v,
RB2

Vsour

Vs Vs
RB1
VrEG
+ RB1
‘el NJUG620
Vs O Vs
Voo RB1=714K Q2 typ

RB2=2.14M Q typ
RB=5.0MQ typ

o
w
N
N

E +
H+
R

Bleeder Resistance and

CVaVs Buffer AmplifireA

CViVy

Typical Capacitance :
C1, C2, 03,104 = from 1.0 to 10uF

Typical application for LCD operating voltage generation

Note 1 : Take care the Noise input on the VR terminal as designed in high impedance. Short wiring
or sealed wiring are required to avoid the noise input, if necessary.

Note 2 : The capacitor connected CVIV4 and CV2ZV3 terminals are required to operate with the LCD
pane! actually.
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(5-2)Relation between oscillation frequency and LCD frame frequency

As the NJU6620 incorporate oscillation capacitor and resistor for CR oscillation, 192kHz oscilla-
tion is available without any external components.
The LCD frame frequency example mentioned below is based on #¥kHz oscillation. (1clock = serskyus)

1/36 duty ratio

66 clocks
<>
Tl 2l s 4l lagl 1 23] 4l lssl 1] 213l
VDD |
Vi
Va
COMIVS
A"
Vs
le 1 _frame | 1 frame !
[~ [ i

1 frame = 4.76(us) * 66 * 36 = 11.3(ms)
Frame frequency = 1 / 11.3(ms) = 88.5(Hz)

New Japan Radio Co. Ltd.



NJU6620

(6) Interface with MPU

Interface circuits of NJU6620 can be connected to serial or 4/8-bit parallel.

NJU6620 can be interfaced with both of 4/8-bit MPU and the two-time 4-bit or one—time 8-bit data
transfer is available

(6-1)4-bit MPU interface

When the interface length is 4-bit, the data transfer is performed by 4 lines connected to DB4 to
DB7 (DBO to DB3 are not used). The data transfer with the MPU is completed by the two time 4-bit
data transfer. .

The data transfer is executed in the sequence of upper 4-bit (the data DB4 to DB7 at 8-bit
length) and lower 4-bit (the data DBO to DB3 at 8-bit length).

The busy Tlag check can be executed after two—time 4-bit data transfer (1 instruction execution

by two-time transfer). In this case, the data of busy flag and address counter contents are also
output twice

RS - - T
./
R/W \
YAV YWY UYWAY A
E v 0

Internal Status ——————————J operation
NO
o8, //IKIRKIRN/ [fow s Nac X/ /N > [ ae, X[/ Ko X s X/ //

Instruction Busy Flag Busy flag Instruction

Writing Check Check Writing

RS

R/W /
VANV ANV AN ANV AN
DB YR X IR X XACs X
DBs X 1Rs X 1R2 X
DBs X TR TR X Xhe X
DB, X 1R X 1R X XAt X

Writing instruction inte
instruction Register(IR)

Readout Busy Fiag(BF) Readout data Register(DR)
and Adress counter (AC)
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(6-2)8-bit MPU interface

RS

o ——— \

E

Internal Status ——I operation | I
No
081 K data X2/ 8usy L wus /1IN ssy [[/][KD ata /
Writing Iastruction into |Busy Flag Busy Flag Busy Flag Writing Instruction into
Instruction Register(IR) Check Check Check Instruction Register(IR)

(6-3)Serial interface ¢

Serial interface circuit is activated when the P/S terminal is set to “L” level then the chip
select terminal (CS) goes to “L” level. The data input/output is MSB first |ike as the order of
DB7, DB6 ---- DBO

The input data is entered into the shift register synchronized at the rise edge of the serial
clock SCL. The shift register converted to parallel data at the CS rise edge input

In case of entering over than 8-bit data, valid data is last 8-bit data.

The output data is exited from the shift register synchronized at the fall edge of the serial
clock SCL

The time chart for the serial interface is shown below.

Note : The level (“L” or “H") of RS and R/W terminals should be set before CS terminal goes to

“L” level.

P/S

RS X X
R X X
s T —

) | I N : RN
NPUT, : : : - : : - :
Sm“———(
| | | | | |
SI0__ (OUTPUT) knm X s X s X e X By X B2 X _pBi X DBo X
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NJU6620

M ABSOLUTE MAXIMUM RATINGS (Ta=25°C)
PARAMETER SYMBOL RATINGS UNIT NOTE
Supply Voltage (1) Voo ~0.3~+7.0 v
Supply Voltage (2) Vi VDD-11. 0~VDD+0. 3 v
Input Voltage Vin ~0. 3~Voo+0. 3 v
Operating Temperature Topr -30~+80 °c
Storage Temperature Tstg -55~+125 °c

Note 1 :

If the LS| are used on condition above the absolute maximum ratings, the LS| may be

destroyed. Using the LS| within electrical characteristics is strongly recomended for
normal operation. Use beyond the electric characteristics conditions will cause mal
function and poor reliability.

Note 2 :

operation for the Voltage converter.

Note 3 :
Note 4 :

The relation :

VDD > VSS

W ELECTRICAL CHARACTERISTICS

All voltage values are specified as VSS = OV
VDD > VSS = V50UT, VSS=0V must be maintained.
9

Decoup | ing capacitor should be connected between VDD and VSS due to the stablllzed

(Voo=2. 4 ~ 3. 3V, Ta=-20 ~ +75°C)

PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. UNIT |NOTE
Operationg Voltage Voo 2.4 3.0 3.3 v
Inout Vol Vi 0. 8Vm - Vo v

age
P & Vi Vss — o2 | V|5
Outout Vol tage Voo |~lou=0.205mA. Veo=3V 2.0 - - v 6
° & Voo | To=t. 6mA. Vor=3V = - 05 | v
Driver On-resist. (COM) | Rew |[+le=11ACAll COM term.) - - 20 kQ 9
Driver On-resist. (SEG) | Rsea |+le=1uACAll SEG term.) - - 30 kQ
Input Leakage Current lu V=0~V -1 - 1 ub| 7
Pull-up MOS Current -lp |Vo=3V, (All DB terminals) 10 25 50 uA
V=3V fosc=Internal Osc.
ot 1Ve=-5V during disnlay 1.B.D. #h
. V=3V fosc=Internal Osc
Operating Current fooz during access, Tens=5 4 8 T.B.D. uA ] 8
Voo=3V, fosc=Internal Osc
loos dur ing Power down mode T.B.D. A
Voltage [Output =3V Ta=25°. |ar=100 — - _
Converter Voltage Vsour | Voo=3V, Ta=25°C, lour=100 1 A 4.8 v
(Tripler) |vVoltage _ _ —
Efficiency | ' [R=° 9.0 b
Voltage [Output - =069 - - —
Converter Voltage Vsour | Voo=3V, Ta} 25°C, lor=100 1 A 1.8 v
(Doubler) |Voltage _ _
Efficiency Vot |Ri=co 95.0 %
Reference Contrast Control (00)H. " 5 .
Voltage Voltage Vrer Ta=25°% VDD-0. 75 | VDD~1. 05 | VDD-1. 35 y
Regulator [output Vi Ri=00, Vsour=-6V, Rev=18Q. VDD-5. 8
Voltage R | Contrast Control (00)x . ’
Bleeder resistance Re  |Voo-Vs=3V - 5 — MQ
Oscillation Frequency fose  |Vo0=3V, Ta=25°C 135 212 289 kHz
LCD Driving Voltage Vieo | Vieo=Voo-Vs Voo—-5. 0 - Voo~10. 0 v 10
V5 Terminal Current Is |VDD=3V, V5=6V 200 uAh
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Note 5 : Input/Output structure except LCD driver are shown be | ow:

*Input Terminal Strucure

E/SCL, RS, R/W, P/S, SEL Terminals RESET Terminal
VDD
g I‘{E;J PMOS
O
Lﬂ NMOS
717 Vss

* Input/Output Terminal Structure
DBO to DB7 Terminals

P*ffEi; [_+E%J
O
L{% NMOS -
PMOS F—*——{(::]::::i::j*—‘ENABLE
NMOS F—*-—{><:]——C<:_]_£__l_ DATA

VDD VDD

PMOS

Note 6 : Apply to the Output and tnput/Output Terminals.

Note 7 : Except pull-up resistance current and output driver current

Note 8 : Except Input/output current but including the current flow on bleeder resistance
If the input level is medium, current consumption will increase due to the penetration
current. Therefore, the input level must be fixed to “H” or “L”

- QOperating Current Measurement Circuit

Vpo (+3)
1u§ii+
77|7 i_ VDD C1+ —\ +
NJU6620 1uF
1.6MQ '
EE <— VR ot
+ 2 +
—43 VREG ———W :
1uF - TuF
Vs Vsour C2
[
+2%21UF
777
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Note 9 : RCOM and RSEG are the resistance values between power supply terminals (VDD, V50UT) and
each common terminal (COM1 to COM32, COMMK! to COMMK4) and suplly voltage (VDD, V50UT)
and each segment terminal (SEG1 to SEG60, SEGM1 and SEGM2) respectively, and measured
when the current |d is flown on every common and segment terminals at a same time

Note 10: Apply to the output voltage from each COM and SEG are less than £ 0.15V against the LCD

driving constant voltage (VDD, V50UT) at no load condition

Voltage Tripler Measurement Circuit

_J[gp(+3V)

_J!EP(+3V)

Voo

oz

7;17UF

(M

Ci™

NJU6620 ¢z

Cz

Vsourt

Voltage Doubler Measurement Circuit

}ﬁu? -I-zﬁ Voo

7;17UF

r*"VSS

¢t

C1~

NJU6620 ¢

Co

Vsout

10k ©Q

10k Q
<:> %i? Vss
+ | 1uF ’_—
777

Voltage Tripler/Doubler
peration Clock Frequency = 10kHz

Bleeder Resistance
and Buffer Amplifire

Voo (+3V)

RB1

>
RB1

'
RB2

Vs

RB1

Vi
RB1

Vs O

WNew Japan Radio Co. LI,
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NJU6620

-Bus timing characteristics (VDD = 2.4~3.3V, VSS = 0V, Ta = -20 ~ +75°C)

Write operation ( Write from MPU to NJU6620 )

PARAMETER SYMBOL MIN. MAX. CONDITION | UNIT
Enable cycle time tovce 1 - us
Enable pulse width | “1”level PWex 400 -
Enable rise time, fall time ter, ter - 20
Set up time | RS.RM.E tas 200 - fie 1 |
Address hold time tan 200 -
Data set up time tosw 200 -
Data hold Time tH 200 -

Timing Characteristics (Write operation)

4
Viu VIH
RS :>< VIL VIL

LAS ta
R/W ViL ] VIL
P ¥en tal
1 [ter
£
vyiL 4/7 VI VIn \\5 Vi L
JENENEEEN D “E tDS¥W tH
tEr VI VIH
DBo ~ DB+ Valid Data><
Vi VI
tCYCE
fig. 1
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Read operation ( Read from NJU6620 to MPU )

PARAMETER SYMBOL MIN. MAX. CONDITION | UNIT
Enable cycle time tovee 1 - us
Enable pulse width | “1"level PWen 150 -
Enable rise time, fall time ter, ter - 20
Set up time [ RS, R/M,E tas 200 — fig2 |
Address hold time ta 200 -
Data delay time toor - 150
Data hold time torR 200 -

Timing Characteristics (Read operation)

Load Condition of DBO to DB7 : CL=100pF

S

RS ><" Vi Vm_
_ViL viL
tas tAH
Py
R/W Vi
E / /
ViL 4 ViL
tEr
Vou Vou
DBo ~DBr >< Valid Data ><

Vou

tCYCE

fig. 2
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- Serial Interface Sequence
(Voo=2. 4 ~ 3. 3V, Vss=0V, Ta=—20 ~ +75°C)

PARAMETER SYMBOL MIN. MAX. CONDITION [UNIT
Serial clock cycle time tevee 1 - us
Serial clock width 1 level Lo 300 -

07 level tso. 700 —

Serial clock rise and fall Time tse, tser - 20
Chip select pulse width PWes 500 -
Chip select set up time tosu 200 -
Chip select hold time ton 200 - fig.3
Chip Select rise and fall Time Tosm, tesr - 20 ns
Set up time RS, R/W-CS tas 200 -
Address hold time CS - RS, R/W tan 200 -
Serial input data set up time tsisu 200 - ¢
Serial input datahold time tsim 200 -
Serial output data delay time tsoo - 700
Serial output data hold time tson 200 -

Serial Interface

Vig VIH
RS ViL viL
s aH
VIl I
R/W >d[ i u
‘ s i
CYCE ol Plie. |

il VI N VI
cS viL viL
tesy
| LR

SCL M

S10 (INPUT)

S0 (OUTPUT) Vol >< Vou

Vol

fig.3
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+ The Input Condition when using the Hardware Reset Circuit

Input timing

tasL
RESET
Vie 7——
PARAMETER SYMBOL | CONDITION MIN TYP MAX UNIT
Reset input “0” level width trst | fose=212kHz | 1.2 - - ms

+ Power Supply Condition when using the internal initialization circuit(Ta = -20 ~ +75°C)

PARAMETER SYMBOL | CONDITION MIN TYP MAX UNIT
Power supply rise time troo - 0.1 - 5 ms
Power supply OFF time Torr - 1 - - ms

Since the internal initialization circuits will not operate normally unless the above conditions
are met, in such a case initialize by instruction. (Refer to initialization by the instruction)

3V
Voo

0. 1ms = tro < 5ms torr = Tms

tOFF specifies the power off time in a short period off or cyclical on/off.
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B LCD DRIVING WAVE FORM

1/36 Duty Driving

CoM, v % [ -
cou e — e .
3 1 e e ——— | —
COM z: B S ! - |
COMs Vs q_ ____________ ] ———————————— '-
COMs X , X
COM: Vop o e oo e e e |
COMs o « I I~
2
i {t+———-L e — .t ———————— —
cou s O 8 A 2 -
C OMio—| ¢ _________________________))_ _____ -
COMi Ve ! !
COM: ! % ! g X
COMis | v
COMic Vo T -
C OMis— - W % e e ] L
COMis COMMs Vv, |———— — —— e — — :‘ ——————————— Rl
Vi | ——— — — — — ——— __—‘—__——/7—'—"—__'—
A S ) A S S
o LT T | |
18— o
COMis :: Voo _‘ _____ :Z{_ - I jl___
COMzo *—
- COMa COMM:
COMzs
COMzs
COM:zs L 4
COMzs — T @1 @1
COM27
COM:zs
COMzs
COMso v
COMa SEG:
COMa:z
COMM[:: L
COMM: *-—
COMM: L 2
COMMA-*T v
SEG:

= 8 @ %o
OO QDO
oy @ o
v v v vn
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IR APPLICATION CIRCUITS (1)

STBY

7-Segment Diplay Panel or Icon Display

NJUG®G6

20

BOTTOM VIEW

12~character 4~line Display Example
(The terminal description is “"Mode A”.)

WNew Japan Radio Co., Lt

D_( D0 D_{ D % Q ﬂ
(D (00,0 (g
LCD Panel (12-Character 4-Line)
- »
- s [ :
- s [0
- s !
—\
- [:3
- @
R oy #
1 - -
-— gy Ry
—-— ’_ (
- -
- - :
o — —
= =
= -
1 [ L U e L L N
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M APPLICATION CIRCUITS (2)

STBY
7-Segment Diplay Panel or Icon Display
~—, ~7, 7 <~
D001 D0 D N
Lo 4 L [ ——lq fewuvd &
DQ[]® DA:[]@ Umqﬂ DD[IQ
LCD Panel {12-Character 4-Line)
- %
A ®
. N
| ®
- |
L4 a;__
- 6;__ :
- é_ )
TR~ -
1 ~ -
- -
| - -
-— — ]
-— — '
— -
r 4 — :
25 3o o= & F o 2 ¥ § 82 a3
23 =3 25 § 3 Al @ S = -FZF= @
o o o0 OO o (¥} o u w o 00 O w
L ] QOO oo (%) w w w w [¥) VO QO w

NJU6620
TOP VIEW

12-character 4-line Display Example
(The terminal description is “Mode B”.)
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MEMO
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[CAUTION]

The specifications on this databook are only
given for information , without any guarantee
as regards either mistakes or omissions. The
application circuits in this databook are
described only to show representative usages
of the product and not intended for the
guarantee or permission of any right including
the industrial rights.




