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1.

Module Classification Information

©O® e 0

WO 2004 A— TFEH #
@ ©® ® 0060

Brand: WINSTAR DISPLAY CORPORATION

Display Type: H—Character Type, G Graphic Type ©>-COG Type

Display Font: 20 x 04 dots

Model serials no.

Backlight Type:  N—Without backlight T—LED, White
B—EL, Blue green A—LED, Amber
D—EL, Green R—LED, Red
W—EL, White O—LED, Orange
F—CCFL, White G—LED, Green
Y—LED, Yellow Green P—LED, Blue

LCD Mode: B—TN Positive, Gray TBFSTN Negative
N—TN Negative,
G—STN Positive, Gray
Y—STN Positive, Yellow Green
M—STN Negative, Blue
F—FSTN Positive

LCD Polarize A—Reflective, N.T, 6:00 H— Transflective, W.T,6:00

Type/ TemperatureD—Reflective, N.T, 12:00 K—Transflective, W.T,12:00
range/ View G—>Reflective, W. T, 6:00  C—Transmissive, N.T,6:00

direction J—>Reflective, W. T, 12:00 F—Transmissive, N.T,12:00
B—Transflective, N.T,6:00 |—Transmissive, W. T, 6:00
E—Transflective, N.T.12:00 L—Transmissive, W.T,12:00
Special Code #:Fit in with the ROHS Directions aegulations
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2.Precautions in use of LCD Modules

(1)Avoid applying excessive shocks to the modulenaking any alterations or modifications to it.

(2)Don’t make extra holes on the printed circuiatth modify its shape or change the components of
LCD module.

(3)Don’t disassemble the LCM.

(4)Don’t operate it above the absolute maximurmeati

(5)Don’t drop, bend or twist LCM.

(6)Soldering: only to the I/O terminals.

(7)Storage: please storage in anti-static eletgramntainer and clean environment.

(8) Winstar have the right to change the passivepmments, including R3,R6 & backlight adjust
resistors. (Resistors,capacitors and other passivgponents will have different appearance and
color caused by the different supplier.)

(9)Winstar have the right to change the PCB Revofter to satisfy the supplying stability,
management optimization and the best product peence...etc, under the premise of not affecting
the electrical characteristics and external dinmrssiWinstar have the right to modify the version.)

3.General Specification

Item Dimension Unit
Module dimension 74.3x 36.4x 6.0(MAX) mm
View area 60.5 x 22.18 mm
Active area 58.5x20.18 mm
Dot size 0.45x 0.54 mm
Dot pitch 0.5x0.59 mm
Character size 2.45 x 4.67 mm
Character pitch 2.95x5.17 mm
LCD type FSTN Positive Transflective,
(In LCD production, It will occur slightly color &fierence. We
can only guarantee the same color in the same patch
Duty 1/33DUTY,1/6BIAS
View direction 6 o’clock
Backlight Type LED, White
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4.Absolute Maximum Ratings

Item Symbol Min Typ Max Unit
Operating Temperature om -20 — +70 T
Storage Temperature st -30 — +80 T
Power Supply Voltage 36 -0.3 — 6.0 \
LCD Driver Voltage VLCD 03 — 15.0 \
Input Voltage VIN 03 — Vpp+0.3 | Vv

5.Electrical Characteristics

Item Symbol Condition Min Typ Max Unit
Low Voltage
2.4 3.0 \bp Y
Supply Voltage For Logic Vooro VO App.
5V I/OApp.| 45 5.0 55 Y]
Vb - 24 3.0 3.6 \%
Ta=-20C — — — vV
Supply Voltage For LCD ¥-Vss Ta=25C — 7.8 — \Y;
Ta=70C - - — v
Input High Volt. Vi1 — 0.8 Vopio — Vbpio A
Input Low Volt. ViL — — — 0.2Vopio| V
Output High \olt. \by — 0.8 Vbpio| — Vbpio Vv
Output Low \olt. \oL — — — 0.2 Vbpio| V
Supply LCM current IDD VDD=5.0V — 1.0 — mA
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6.0ptical Characteristics

Item Symbol Condition Min Typ Max Unit
V) o CR=2 30 — 60 deg
View Angle
H) ¢ CR=2 -45 — 45 deg
Contrast Ratio CR — — 5 — —
T rise — — 200 300 ms
Response Time
T fall — — 200 300 ms
Definition of Operation Voltage (Vop) Defirtion of Response Time ( Tr, Tf)
Non-selected . Non-selected
Intensity Selected Wave Conition 3 Selected Conition ' . Conition
100% - Non-selected Wave Intensity i i i
CrMax|-——--------t-— ‘ T | |
Cr=Lon/ Loff |
100% |
Vo o
Driving Voltage(V)
[positive type] [positive type]
Conditions :

Operating Voltage : Vop Viewing Anglé(> ¢):0 > O
Frame Frequency : 64 HZ  Driving Waveform : 1/Nydut/a bias

Definition of viewing angle(CR=2)
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7.Interface Pin Function

Pin No.|Symbol Description
1 /RES |ResetPin
2 VOUT |Output of the voltage converter
Regulated voltage from voltage converter for
3 VO LCD driving
4 V1
> V2 Bias voltage levels for LCD driving
6 V3
7 V4

This pin is the power supply for logic circuit (VDéhould rise within 10ms).
In 3V 10 application (VDDREG pulled low), this isppwer input pin.

8 VDD In 5V 10 application (VDDREG pulled high), this pautputs 3V and should be
connected with a capacitor to VSS.

This pin is used to enable VDD regulator in 5V BPplication:

VDDEEG Mode
9 VDDREG || H 5V 'O Application
L Low Voltage I'O
Application

This pin is the power supply for bus 10 buffetieth Low Voltage 1/0 an

10 VDDIO 5y 10 application.

11 VSS Ground

12 SCL This pin is used as clock input pin in 12C mode.

13 SDA |This pin is used as data/ acknowledge respongput pin in 12C mode.
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8.Contour Drawing

36.4+0.2LB
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DOT SIZE
SCALE 5/1

The non-specified tolerance of dimensiontds 0.2mm.
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8.1 APPLICATION EXAMPLES
1.Application Example | (I12C interface, 3V VDDIQode)

3V
+ IRES

[N

3V

(o] [oe] N] [p] [62] BN [éV] [ \]

10

12
13

2.Application Example 1l (12C interface, 5V 10atke)

=

=\

4@03\10’01&00[\)
o9
o)le)
OR
®

(=Y
[N

=
N

=
w

Capacitance =1pF
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9.Function Block Descriptions

9.1 Busy Flag (BF)

When BF = "High", it indicates that the internakogtion is being processed. So during this timenthe
instruction cannot be accepted. BF can be readn &= Low and R/W = High (Read Instruction
Operation), through DB7. Before executing the nestruction, be sure that BF is not high.

9.2 Display Data Ram (DDRAM)

DDRAM stores display data of maximum 80 x 8 bit8 (®aracters). DDRAM address is set in the
address counter (AC) as a hexadecimal number. (Refagure 9-1)

Figure 9-1: DDRAM Address

MSB LSB
[ace] acs[aca] acalaczaci[aco]

Display of 5-Dot Font Width Character

5-dot 4-line Display

In case of 4-line display with 5-dot font, the aslel range of DDARM is 00H-13H, 20H-33H, 40H-
53H, 60H-73H (refer to Figure 9-5).

Figure 9-2: 4-line x 20ch. Display (5-dot Font Widt)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 +— Disp
8%UD|U1|02|03|04|05|UB|D?|08|09|UA|QB|UC|OD|UE|DF|-1D|11|12|13|-— DDR

o 0] 2122232425 [ 26 [ 27[ 28 [ 29 [2a] 28] 2c [ 20 [ 26 [ 2F[ 30 31 32] 33]

%%';:?15 40| a1 a2fa3f 44| a5 a6 arfasfaafaa]as]ac|anf4e| 4] 50] 51 52] 53]

covea o] e1[e2eaeaes[es]er]ea] o[ oAl em]ec]en]6E] er] 0] 71] 72] 73]

SEG1 SEG100

1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20
E%D1|02|03|04|05|Da|0?|na|09|UA|ua|uc|nD|DE|+}F|-m|-11|12|13|m}|
ST o122 23] 24] 25| 26| 27] 28] 29] 2A] 2B] 2C| 2D 2E] 2F ] 30] 31 32 23] 20]

W

e a1 [ 4243 4a[ 45 s [ar] e[ a9 sa[ 4B ac[4D[4E[ 4F [ 50] 51] 52 53] 40]
COM25
coman bl 62] 63|64 6565|6768 69| 6n|eB|ec|an|ee|6r| 70| 71| 72[ 73] 60]

(After Shift Left)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
ggﬁ:;:}; 13| o0]o1]o2] o3| o0a]os]os]o7]|os|oa]oa]os]|oc|on]oe]oF| 0] 11] 12}

M 532021222324 [ 25 26[ 27 [ 28 [ 29[ 2a[ 28 [ 2c[ 20 26 2F [ 30 31] 32]

oM 53] a0 a1 a2 23] aa[as] a6 a7 28] a9 aa[ 48] ac]an] aE[ 4 [ s0] 51] 52]

E% EE BB E R EEEHEE R EE R E G R EA
(After Shift Right)
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9.3 Timing Generation Circuit

Timing generation circuit generates clock signalstifie internal operations.

9.4 Address Counter (AC)

Address Counter (AC) stores DDRAM/ CGRAM/ SEGRAMleeks, transferred from Instruction
Register (IR). After writing into (reading from) DHAM/ CGRAM/ SEGRAM, AC is automatically
increased (decreased) by 1. In parallel and seigale, when RS = "Low" and R/W = "High", AC can be
read through DB0O-DB6.

9.5 Cursor/Blink Control Circuit

It controls cursor/blink ON/OFF and black/white @mgion at cursor position.

9.6 LCD Driver Circuit

LCD Driver circuit has 34 common and 100 segmegmals for LCD driving. Data from SEGRAM/
CGRAM/ CGROM is transferred to 100-bit segmenthagerially, and then it is stored to 100-bit shift
latch. When each com is selected by 34-bit commagister, segment data also output through segment
driver from 100-bit segment latch. In case of Eldisplay mode, ICON1/ICON2 and COM1-COM8
have 1/9 duty ratio; and in 4-line mode, ICON1/ICD&hd COM1-COM32 have 1/33 duty ratio.

9.7 CGROM (Character Generator ROM)

There is 3 optional CGROMs in SSD1803A in P.66-@é#ich is selected by ROM1 and ROM2 pins.
CGROM has 5 x 8 dots 256 Character Pattern.

9.8 CGRAM (Character Generator RAM)

CGRAM has up to 8 characters of 5 x 8 dots, sdhetay OPR2 and OPR1 pins (refer to Table 9-1).
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Table 9-1: CGRAM and CGROM arrangement with

(OPR2, OPR1) = (0. 0)

B30

b74

oooo

oooD OODO1 DOD1D 0011 o100 O101 0110 D111 1000 ioo1 1010 10411 1100 1101 1110 1111
(OPR2, OPRI1) = (1, 0)

=G

b7 oooo oOO1 DOD1D OO o100 0101 0110 0O111 1000 1001 1040 41011 1100 1101 11140 11 11

el Il = [
BT T

oooo

ooo1 ]

e = e i i

(OPR2, OPR1) = (0, 1)

b3-0
LI ooDD DDDY DD10 0011 0100 D0401 0110 0111 1000 1001 1010 1011 1100 1101 1110 1111
|HN |
NN |
oooo #Z
|HN |
N NN |
- - EE%%%%E EE

(OPR2, OPR1)=(1. 1)

B30

LI oooo ooOO1 DOD1D OO gi00 o101 0110 ©0t111 1000 1001 1010 1011 1100 1101 11710 1111

~ ElePdtlerl - Bl
- EEAT ABAETE T

Eﬂ_
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By writing font data to CGRAM, user defined chasaatan be used (refer to Table 9-2).
Table 9-2: Relationship between Character Code (DDRM) and Character Pattern (CGRAM)

5x8 dots Character Pattern

Character Code (DDRAM Data) CGRAM Address CGRAM Dasta Pattem
O DE DS D4 D3 D2 D1 DOJAS A4 A3 A2 A1 AD|PT P6 PS5 P4 P3 P2 P1 PO Murmibser
o o0 o0 0O x O O OJO O O(O O O)|B1 BO x OfF4 1 1 0O Pattern

o 0 1 i 0 0 o0f1
0 1 0 i 0 0 of1
0o 1 L i 1 1 1 1
1 0 0O i 0 0 o1
1 0 1 i 0 0 o0f1
1 1 D i 0 0 o0f1
1 i i O N o O o O
o o o0 x 1 1 1911 1 1|0 0 0]|B1 B x|/ 1 0 0 01|  Pattem3
o 0 1 i 0 0 o0f1
o0 1 0O i 0 0 o0f1
0o 1 L i 1 1 1 1
1 0 O i 0 0 o0f1
1 0 1 i 0 0 o1
1 1 D i 0 0 o0f1
1 i i 0 0 a0 0 @

7.9 SEGRAM (Segment Icon RAM)
SEGRAM has segment control data and segment pat#ean During display mode, ICON1 (ICON2)
makes the data of SEGRAM enable to display icaashigher 2-bit are blinking control data, and lowe
6-bits are pattern data (refer to Table 9-3 andifeéi@-3).
Table 9-3: Relationship between SEGRAM Address anBisplay Pattern

. SEGERANM Data Display Pattern
SEGRAM Address 5_dot Font Width ’ 6-dot Font Width
A3 A2 Al AD D7 Ds D35 D4 D3 D2 D1 DO D7 Da D3 D4 D3 D2 D1 Do
] 0 0 0 Bl BO X 51 52 53 sS4 S5 Bl BO 51 52 53 54 55 56
0 0 0 1 B1 B0 X 56 57 S8 S9 S10 B1 B0 S7 S8 59 S10  S11 S12
0 0 1 0 Bl BO X 511 512 513 S14 s513 Bl BO 513 514 515 516 517 518
] 0 1 1 Bl BO X 516 517 S18 519 520 Bl BO 519 520 521 522 523 524
0 1 0 0 B1 B0 X S21 822 8§23 S24  S25 B1 BO S25  S26 827 828 529 S30
0 1 0 1 Bl B0 X S26 827 828 S29  S30 Bl BO S31 S32 833 §834 S35 S36
] 1 1 0 Bl BO X 531 532 533 S34 535 Bl BO 537 538 539 540 541 542
0 1 1 1 B1 B0 X S36 837 838 S39  S40 B1 BO S43 544 545 546 S4T7 S48
1 0 0 0 B1 BO X 541 542 543 S44 545 Bl BO 549 550 851 552 553 554
1 0 0 1 Bl BO X 546 547 S48 S49 S50 Bl BO 535 556 837 558 559 560
1 0 1 0 B1 B0 X 551 852 8§53 S534  S55 B1 B0 S61 S62 563 564 565 S66
1 0 1 1 Bl BO X 556 557 558 559 S60 Bl BO Sa67 S68 569 S70 571 872
1 1 0 0 Bl BO X s61 562 562 S64 563 Bl BO 573 574 875 576 S77 578
1 1 0 1 B1 B0 X S66  S67  S68  S69 ST0 B1 BO S79 S80  SB1 582 583 S84
1 1 1 0 Bl BO X 571 572 S73 ST74 575 Bl BO 585 586 S87 588 589 590
1 1 1 1 Bl BO X 576 s77 S78 ST9 S80 B1 BO 591 592 593 594 595 596
1. BI, B0: Blinking control bit
Control Bit Blinking Port
BE Bl B0 5-dot font width 6-dot font width
0 X X No blink No blink
1 00 No blink No blink
1 0 1 D4 D5
1 1 X D4 -D0 D5 -D0

1. S1-S80 : Icon pattern ON/OFF in S-dot font width
S1-S96 : Icon pattern ON/OFF in 6-dot font width

m

"Rz,
-

Don't care.

Pagé2D4
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Figure 9-3 Relationship between SEGRAM and Segmeitisplay
O O0O0—0O0— 0000
L5 E LS E 5 58S
58 &5 5588
3oL L LI
LA L L ]

SBS 507 SB8 S8 5100

*QPAY

=4 57T S8 58 S10

idudv 460l

9.10 System Interface

This chip has all four kinds of interface type withPU: 12C, serial, 4-bit bus and 8-bit bus. 12C,

Serial and bus (4-bit/8-bit) is selected by IM1 &M@ inputs, and 4-bit bus and 8-bit bus is selgcte

by DL bit in the instruction register.

9.10.1 I12C interface

SSD1803A supports 12C interface with a bit rateaaud00 kbits/s. It enables write/ read data or ey
and supports only the mandatory slave feature stidsw.

Slaver address could be set to “011 1100” or “011101" by SAO pin.

The I12C interface send RAM data and executes thex@nds sent via the 12C Interface. It could send
data in to the RAM. The 12C Interface is two-lirentmunication between different ICs or modules. The
two lines are a Serial Data line (SDA) and a SeZlack line (SCL). Both lines must be connected to
positive supply via a pull-up resistor. Data tramnghay be initiated only when the bus is not b(isypte:
SDAIn and SDAout are short together and forms SDA$D1803A)

Bit Transfer

One data bit is transferred during each clock pulse data on the SDA line must remain stable durin
the HIGH period of the clock pulse because changd® data line at this time will be interpretesiaa
control signal. Bit transfer is illustrated in Frguo-4.

Start and Stop conditions

Both data and clock lines remain HIGH when the ibust busy. A HIGH-to-LOW transition of the data
line, while the clock is HIGH is defined as the SR Acondition (S). A LOW-to-HIGH transition of the
data line while the clock is HIGH is defined as 8iEOP condition (P). The START and STOP
conditions are illustrated in Figure 9-5.

System Configuration

The system configuration consists of

» Transmitter: the device, which sends the dathedus

» Master: the device, which initiates a transfemerates clock signals and terminates a transfer

« Slave: the device addressed by a master

» Multi-Master: more than one master can attemgbtatrol the bus at the same time without corrigptin
the message

* Arbitration: procedure to ensure that, if morarttone master simultaneously tries to control the b
Pagé2lb WS-EP-008 10(A)



only one is allowed to do so and the message isoroipted

» Synchronization: procedure to synchronize thelckignals of two or more devices.

Acknowledge

Each byte of eight bits is followed by an acknowgedit. The acknowledge bit is a HIGH signal put on
the bus by the transmitter during which time thesteagenerates an extra acknowledge related clock
pulse. A slave receiver which is addressed mustrgésm an acknowledge after the reception of eatd by
A master receiver must also generate an acknowleftigethe reception of each byte that has been
clocked out of the slave transmitter. The devieg Htknowledges must pull-down the SDA line during
the acknowledge clock pulse, so that the SDA kngtéable LOW during the HIGH period of the
acknowledge related clock pulse (set-up and holdgimust be taken into consideration). A master
receiver must signal an end-of-data to the trariemiity not generating an acknowledge on the last by
that has been clocked out of the slave. In thisiethe transmitter must leave the data line HIGH to
enable the master to generate a STOP conditiomavadledgement on the 12C Interface is illustrated in
Figure 9-6.

Figure 9-4: Bit transfer on the 12C-bus

SDA /

o\
/O

SCL
| _ |
| data line | change
I stable;  of data
| data valid | allowed

Figure 9-5: START and STOP conditions

r—=—= | |
- | - | -
SDA | / \ A SDA
| | - — | |
| | I |
I I o I I -
- | [ \ f \ /! [ [
SCL I | | | SCL
(= | I
| I —— | | I———
START condition STOP condition

Pagé2lh WS-EP-008 10(A)



Figure 9-6: Acknowledge on the 12C bus

=

DATA OUTPUT | | o
BY TRANSMITTER I 1 -
|
| | not acknowledge \
DATA OUTPUT 1 o
BY RECEIVER I |
| | acknowledge
SCL FROM 2 ; 9
MASTER I ] B .. '
L]
— clock pulse for
START acknowledgement
ravnAtinn

I2C Interface Protocol

The SSD1803A supports command, data read/ writeeaded slaves on the bus. Before any data is
transmitted on the 12C Interface, the device, wislcbuld respond, is addressed first. Two 7-biteslav
addresses (0111100 to 0111101) are reserved f@SB4.803A. The R/W# is assigned to O for Write
and 1 for Read. The 12C Interface protocol is thated in Figure 9-7 to 9-9.

The sequence is initiated with a START conditiohf(6m the 12C Interface master, which is followed
by the slave address. All slaves with the corredpanaddress acknowledge in parallel, all the cthel
ignore the 12C Interface transfer. After acknowleehgnt, one or more command words follow which
define the status of the addressed slaves.

A command word consists of control byte, which de$i CO and D/C#, plus a data byte. The last control
byte is tagged with a cleared most significan{ibét the continuation bit Co). After the last carhtbyte

with a cleared Co bit, only data bytes will folloWhe state of the D/C# bit defines whether the tgta

is interpreted as a command or as RAM data. Alleskked slaves on the bus also acknowledge the
control and data bytes. After the last control bgepending on the D/C# bit setting; either a seoie
display data bytes or command data bytes may follbilie D/C# bit is set to logic 1, these displages
are stored in the display RAM at the address sigecify the data pointer. The data pointer is
automatically updated and the data is directeti¢aritended SSD1803A device. If the D/C# bit of the
last control byte is set to logic 0, these commiaytés will be decoded and the setting of the dewidle

be changed according to the received commands. tBalgddressed slave makes the acknowledgement
after each byte. At the end of the transmission2ReINTERFACE-bus master issues a STOP condition

(P).
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Figure 9-7: 12C write mode

Write mode

Note:Co — Continuation bit
DVC#—Data / Command Selection bit
ACK - Acknowledgement

SAQ - Slave address bit

E/W# —Read / Write Selection bit

S — Start Condition / P — Stop Condition

/-D|1| ||'I|1|G|(‘£ §§9§ |Co1!n.ro!bﬁr|te| |§ !Dmlﬁb}l'tel | | | ;Q% Cot!n'ollb}'ltel § Darlnb:!-rel | | | |§ =
L1111 L |11 LLLll]]
- -~ N —

Slave Address m> 0 words 1 byte o = 0bytes
RESE SH
0111
kS N =
# il

Figure 9-8: 12C read mode
Read busy flag and address/part ID (D/C#=0, R/W#=1)

Note:Co — Continuation bit
D/C# - Data / Command Salection bit
ACEK - Acknowledgement
SA0 - Slave addrass bat
E/W# — Fead ' Write Selaction bit
5 — Start Condition /P — Stop Condition
Read mode
TTTT] BERR _
w| 011110 |2|0|Z|S|0]| Controlbyte BlP|«lof11 11001 |F E B|®
= - P > = = =
HEEE L] EEEEEE
b ~ = - ~ N s N e
Slave Address Slave Address {busy ACE~0] {busy ID6~0}
[TTTTT Jof2
D11 110%= =
D/CH#=0 R/W=1 | | | |
Slave Address
2o ooooo
L
. Lbyte
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Read ram (D/C#=1, R/IW#=1)

Iote:Co — Contimmtion bit
DVC= — Diata / Commiand Selection bit
ACKE - Adknowiedzement
SA0 - Jave address bt
B/W# — Read / Write Selaction bit
S— Sart Condition / P — Stop Condrion
Read mode
[TTTT1
;;.3|1|'|1|12|||g:|;",f_,'C|o:n|:al|':)'[|e| ?;'-J;_f.311113§';-ﬁ B B Bl
=} = = & = = =
L1l L] LLLL L1l
J/ AN 4 J
vy hd Y hd A
Siave Address Slave Address dmmy ram_datal ram_daral
[TTTTT Jel4
011108 =
D/ca=1 RA=1 L]
Slave Address
JJTTTTTT
B
il
Control byte
Figure 9-9: Read Timing
SCL i AC
(D0) A

CK
SDAOUT(D?) D7 >< D6 >< D5 >< D4 >< D3 >< D2 >< D1 >< DO y

During read or write operation, two 8-bit registare used. One is data register (DR), the other is
instruction register (IR). The data register (DRused as temporary data storage place for beitignvr
into or read from DDRAM/ CGRAM/SEGRAM, target RAM selected by RAM address setting
instruction. Each internal operation, reading fromwriting into RAM, is done automatically.
So to speak, after MPU reads DR data, the dataeiméxt DDRAM/ CGRAM/ SEGRAM address is
transferred into DR automatically. Also after MPUtes data to DR, the data in DR is transferred int
DDRAM/ CGRAM/ SEGRAM automatically. The Instructioagister (IR) is used only to store
instruction code transferred from MPU. MPU canrg# it to read instruction data. To select regisiee,
D/C# 12C mode.

Table 9-5: Bus interface operations according to [@# and R/W# inputs
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D/C# R/Wi Operation

0 0 Instruction write operation (MPU writes Instruction code into IR)
0 1 Read busy flag (DB7) and address counter (DBO0 - DB6)

1 0 Data write operation (MPU writes data into DR)

1 1 Data read operation (MPU reads data from DR/ Part ID)

9.11 5V IO regulator
SSD1803A accepts two power supply range:
2.4-3.6V[Low Voltage I/O Application] and

4.5-5.5V[5V 1/O Application]

5V IO Regulator is enabled to regulate 5V I/O infuBV for power supply of internal circuit blocks.
Note: In 5V I/O Application, VOUT should not be lewthan VDDIO.

Table 9-6 summarizes the input/ output connectiddMolO regulator in normal application.

Table 9-6: 5V 10 regulator pin description

Pin Name Low Voltage /O Application 5V T/O Application

VDDREG Low. disable SV IO regulator High. enable 5V IO regulator

VCI Short to VDD Short to VDD

VDD 2.4-3.6V NC with stabilizing capacitor
It outputs 3V

VDDIO 2.4 -VCI 4.5 -5.5V
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9.12 LCD Driving Voltage Generator and Regulator

This module generates the LCD voltage requiredligplay driving output.
9.12.1 External VLCD mode

When on-chip booster is turned off, VLCD can bepiggl externally to VO for display driving.

Figure 9-10: On-chip voltage converter applicatiorset up
When booster is off and voltage follower is on (BarD; Don=1)

VDD
WClI

VOouUT
W0

V1

Ve

V3

W4

VS5
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Figure 9-11: On-chip voltage converter applicatiorset up
When both booster and voltage follower is off (Bon&; Don=0)

VDD
WVCI

? 1 uF|

VouT

V0
R1

V1
R2

V2
R3

V3
R4

V4

VSS

R1, R2, R3, R4, R5: 20K
VLCD: 10V (max)
* Recommanded values for 1/5 bias application

9.12.2 Internal voltage mode

a) On-chip DC-DC voltage converter

Voltage converter is available when Bon=1. FiguZl%hows the circuits boosting up the electric
potential between VDD — VSS toward positive sidd boosted voltage is output at VOUT.
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Figure 9-12: On-chip voltage converter applicatiorset up
When both booster and voltage follower is on (BonsDon=1)

VDD
WCl

VouT

Wi

W1

V2

V3

V4

V5SS

Figure 9-13: On-chip voltage converter applicatiorset up
When both booster is on and voltage follower is offBon=1; Don=0)

1UF LE
Vel

VOouUT

VO
V1

V2
V3

71

R3
VSS

R1, R2, R3, R4, R5: 20K
* Recommanded values for 1/5 bias application
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b) Voltage regulator circuits (Gain) and Contrast Gntrol

There is a voltage regulator circuits to deterniiigqeid crystal operating voltage, VO, by adjusting
resistors, Ra and Rb, within the range of |V4| & |[Vl'he circuits which are turned on with voltage
converter consist of an operational-amplifier citeand a feedback gain control.

VOUT is the operating voltage for the op-amp, itaguired to supply internally or externally. linsists
of a feedback gain control for LCD driving contrastves, eight settings can be selected through
software command (Internal resistor ratio Rab2~0).

Figure 9-14: Voltage regulator circuit

VOUT

[
VEv Rb

—_——

VR

%
X
N

VSS

Also, software command (C1-5) is used to adjus6Btheontrast voltage levels at each voltage
regulator feedback gain. The equation of calcutgtive LCD driving voltage is given as:

RD

VOo=(14+—)xXVg, [V ] ---------- (Equation 1)
Ra }
(63—) .

Ver =[1- W) XV ogr ][V ] --(Equation 2)

., where VREF = 2 and o= contrast setting

Please refer to Figure 9-24 for the contrast curitle 8 sets of internal resistor network gain.
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Figure 9-15: Contrast curve

Contrast Curve
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000 it .........._---II-I--......'..-..---.. IRT
l..'. i AR AR RS N WQH-H.#O
_.WHWM
2, 000
0. 000
(1] 10 20 30 10 a0 60
Contrast[5:0]

c) Bias Divider

If the Don command is enabled, this circuit blodk divide the voltage regulator circuit output (Y
give the LCD driving levels. External stabilizingpacitors for the divider are optional to reduce th
external hardware and pin counts.

d) Bias Ratio Selection circuitry

The software control circuit of 1/4 to 1/7 biasaah order to match the characteristic of LCD gdane
e) Self adjust temperature compensation circuitry

Provide 4 different compensation grade selectiorsatisfy the various liquid crystal temperaturadgs
(-0.05%, -0.10%, -0.15%, -0.20%). The grading casdélected by software control. Defaulted
temperature coefficient (TC) value is —0.05%/°C.

7.13 Oscillator Circuit

This module is an On-Chip low power temperature pensation oscillator circuitry. The oscillator
generates the clock for the DC-DC voltage conventel the Display Timing Generator. User may choose
to use internal oscillator clock or supply exterclakck by CLS pin.
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10.Reliability

Content of Reliability Test (Wide temperature, -2c~70C)

Environmental Test

Test Item Content of Test Test Condition Note
High Temperature Endurance test applying the high storage tempera@iC >
storage for a long time. 200hrs
Low Temperature Endurance test applying the high storage temperat80'C 12
storage for a long time. 200hrs ’
. Endurance test applying the electric stress (Vel&ag-,
(H)lr)ggr;"[eizg:]perature Current) and the thermal stress to the elemerd for ;8ghrs —_—
long time.
Low Temperature Endurance test applying the electric stress urmer |-20°C
: : 1
Operation temperature for a long time. 200hrs
The module should be allowed to stand at 60
N )
High Temperature/ FC’QO/ORH max . . 60C,90%RH 19
Humidity Operation or 9.6hrs under no-load condition excluding the 96hrs ;
polarizer,
Then taking it out and drying it at normal tempera
The sample should be allowed stand the following 10
cycles of
operation
Thermal shock -20C 25C 70C -20C/70C
resistance C ) 10 cycles o
30min  5min 30min
1 cycle
Total fixed
amplitude : 1.5mm
Vibration
Vibration test Endurance test applying the vibration during Frequency : 10~55I—§

transportation and using.

One cycle 60 secon
to 3 directions of
X,Y,Z for

Each 15 minutes

Static electricity test

Endurance test applying the electric stress to the
terminal.

VS=800V,RS=1.5K)
CS=100pF
1 time

Notel: No dew condensation to be observed.
Note2: The function test shall be conducted after Bours storage at the normal
Temperature and humidity after remove from the test chamber.

Note3: Vibration test will be conducted to the prodict itself without putting it in a container.
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11.Backlight Information

Specification

PARAMETER SYMBOL |MIN [TYP MAX  UNIT TEST CONDITION

Supply Current  |ILED 43.2 48 60 |MA V=35V
Supply Voltage |V 3.4 3.5 36 |V —

Reverse Voltage | VR — — 5 |V —

Luminous

Intensity \Y 400 | 500 |~ CD/M? (ILED=48 mA

(Without LCD)

Chromaticity X — 0.30 — — —

y — 0.29 — — —
LED Life Time — S0K Hr. lLeD =48 MA
Color White

Note: The LED of B/L is drive by current only ; driving voltage is only for reference
To make driving current in safety area (wasteurrent between minimum and
maximum).
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12. Inspection specification

NO Item Criterion AQL
1.1 Missing vertical, horizontal segment, segment @sitdefect.
1.2Missing character , dot or icon.

1.3 Display malfunction.
01 Electrical 1.4No function or no display. 0.65
Testing 1.5Current consumption exceeds product specifications. '
1.6 LCD viewing angle defect.
1.7 Mixed product types.
1.8 Contrast defect.
Black or white| 2.1 White and black spots on display0.25mm, no more than
02 | spotson LCD| three white or black spots present. 2.5
(display only) | 2.2 Densely spaced: No more than two spots or iirittssn 3mm
3.1 Round type : As following drawing
O=(x+y)/2 SIZE Acceptable Q TY
—HX — }_ ® =0.10 | Accept no dense .
. v 0.10< D =0.20 2 '
LCD black T 0.20< @ =0.25 1
spots, white 0.25< D 0
03 spots,
contamination
(non-display) | 3.2 Line type : (As following drawing)
Length Width Acceptable Q TY
,\jz W W=0.02 Accept no dense
-+ ;= [ L=30 |0.02<W=0.03 2.5
L=25 | 0.03<W=0.05 2
- 1 0.05<W As round type
If bubbles are visible, Size® Acceptable Q TY]
judge using black spot
specifications, not easy ©=020 Accept no dense
Polarizer | to find, must checkin | 0.20<® =0.50 3
04 e 2.5
bubbles specify direction. 0.50< D =1.00 2
1.00< O 0
Total Q TY 3
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NO ltem Criterion AQL
05 | Scratches | Follow NO.3 LCD black spots, white spodsitamination

Symbols Define:

x: Chip length y: Chip width z: Chip thiogss

k: Seal width t: Glass thickness a: LCD salggth

L: Electrode pad length:

6.1 General glass chip :

6.1.1 Chip on panel surface and crack between ganel

z: Chip thickness y: Chip width x: Chip length
< iewi <
o6 Chipped Z=1/2t Not over viewing area x=1/8a -
glass 1/2t<z=2t Not exceed 1/3k x=1/8a '

OIf there are 2 or more chips, x 1s total length of each chip.

6.1.2 Corner crack:

z: Chip thickness

y: Chip width

x: Chip length

2=1/2t

Not over viewing area

x=1/8a

12t<z=2t

Not exceed 1/3k

x=1/8a

OIf there are 2 or more chips, x 1s the total length of each chip.

Pagé2zo

WS-EP-008 10(A)



NO

ltem

Criterion

AQL
Symbols :
x: Chip length y: Chip width z: Chip thro&ss
k: Seal width t: Glass thickness a: LCD datggth
L: Electrode pad length
6.2 Protrusion over terminal :
6.2.1 Chip on electrode pad :
y: Chip width x: Chip length z: Chip thickness
y=0.5mm Xx=1/8a 0<z=t
6.2.2 Non-conductive portion:
L
06 Glass o5
crack

-0,"'0 ‘-'-'
-

y: Chip width x: Chip length z: Chip thickness

y=1L x=1/8a 0O<z=t

OIf the chipped area touches the ITO terminal, @/8rof the ITO
must remain and be inspected according to electeydanal
specifications.

OIf the product will be heat sealed by the custontier,alignment
mark not be damaged.

6.2.3 Substrate protuberance and internal crack.

y: width x: length

y=1/3L X=a
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NO

Item

Criterion

AQL
07 | Cracked glass The LCD with extensive crack is not acceptable. 2
8.1 lllumination source flickers when lit. 0.65
08 Backlight 8.2 Spots or scratched that appear when lit mugtdged. Using | 2.5
elements LCD spot, lines and contamination standards.
8.3 Backlight doesn’t light or color wrong. 0.65
9.1 Bezel may not have rust, be deformed or hangefprints,
: S 2.5
09 Bezel stains or other contamination. 0.65
9.2 Bezel must comply with job specifications. '
10.1 COB seal may not have pinholes larger tham@2r 2.5
contamination.
10.2 COB seal surface may not have pinholes throagjne I1C. 2.5
10.3 The height of the COB should not exceed thghhéndicated | 0.65
in the assembly diagram.
10.4 There may not be more than 2mm of sealanidautise seal | 2.5
area on the PCB. And there should be no more tirae t
places.
10.5 No oxidation or contamination PCB terminals. 2.5
10 PCB- COB | 10.6 Parts on PCB must be the same as on the piraduc 0.65
characteristic chart. There should be no wrongsparissing
parts or excess parts.
10.7 The jumper on the PCB should conform to tloelpet 0.65
characteristic chart.
10.8 If solder gets on bezel tab pads, LED pad;azpad or screw| 2.5
hold pad, make sure it is smoothed down.
10.9 The Scraping testing standard for Copper @Ggati PCB 2.5
X
Y X * Y<=2mm2
11.1 No un-melted solder paste may be presentoR@B. 2.5
11.2 No cold solder joints, missing solder conr@wj oxidation | 2.5
11 Soldering oricicle.
11.3 No residue or solder balls on PCB. 2.5
11.4 No short circuits in components on PCB. 0.65

Pagé28l WS-EP-008 10(A)




NO Item Criterion AQL
12.1 No oxidation, contamination, curves or, bem$nterface 2.5
Pin (OLB) of TCP.
12.2 No cracks on interface pin (OLB) of TCP. 0.65
12.3 No contamination, solder residue or soldeshmal product. | 2.5
12.4 The IC on the TCP may not be damaged, circuits 2.5
12.5 The uppermost edge of the protective stritherinterface 2.5
pin must be present or look as if it cause therfate pin to
sever. 2.5
General . . L . .
12 appearance 12.6 The reS|duaI' rosin or tin 0|.I of soldering ifgmonent or chip
component) is not burned into brown or black color. 2.5
12.7 Sealant on top of the ITO circuit has not basdl. 0.65
12.8 Pin type must match type in specification shee 0.65
12.9 LCD pin loose or missing pins. 0.65
12.10 Product packaging must the same as speoifigihckaging
specification sheet. 0.65

12.11 Product dimension and structure must contorproduct
specification sheet.
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13. Material List of Components for
RoHs

1. WINSTAR Display Co., Ltd hereby declares thabélbr part of products (with the mark
“#”In code), including, but not limited to, the LCMccessories or packages, manufactured
and/or delivered to your company (including youpsidiaries and affiliated company)
directly or indirectly by our company (includingrogubsidiaries or affiliated companies) do
not intentionally contain any of the substancasdisn all applicable EU directives and
regulations, including the following substances.

Exhibit A : The Harmful Material List

Material | (Cd) (Pb) (Hg) (Cr6+) PBBs PBDEs
Limited |100 1000 1000 1000 1000 1000
Value ppm ppm ppm ppm ppm ppm

Above limited value is set up according to RoHS.

2.Process for ROHS requirement

(1) Use the Sn/Ag/Cu soldering surfacthe surface of Pb-free solder is rougher than veel before.
(2) Heat-resistance temp.

Reflow : 250C ,30 seconds Max.

Connector soldering wave or hand solderirR20C , 10 seconds max.

(3) Temp. curve of reflow, max. Temp235+5C ;

Recommended customer’s soldering temp. of conne@860C , 3 seconds.

14. Recommendable storage

1. Place the panel or module in the temperatur€25°C and the humidity below 65% RH
2. Do not place the module near organics solvent®wosive gases.
3. Do not crush, shake, or jolt the module
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%4 " winstar  LCM Sample Estimate Feedback Sheet
vioaule Number : Page: 1

1 - Panel Specification:
1. Panel Type [ ] Pass [ ] NG,
2. View Direction: [ ] Pass L] NG,
3. Numbers of Dots [ ] Pass L] NG,
4. View Area: [ | Pass [ ] NG,
5. Active Area: [ | Pass [ ] NG,
6. Operating Temperature [ ] Pass L] NG,
7. Storage Temperature [ ] Pass L] NG,
8. Others:

2 - Mechanical Specification:
1. PCB Size: [ ] Pass L] NG,
2. Frame Size [ | Pass [ ] NG,
3. Materal of Frame [ | Pass [ ] NG,
4. Connector Position [ ] Pass L] NG,
5. Fix Hole Position: [ | Pass [ ] NG,
6. Backlight Position: [ ] Pass L] NG,
7. Thickness of PCB [ ] Pass L] NG,
8. Height of Frame to PCB [ ] Pass L] NG,
9. Height of Module: [ ] Pass L] NG,
10. Others: [ | Pass [ ] NG,

3 - Relative Hole Size:
1. Pitch of Connector [ | Pass ] NG,
2. Hole size of Connector [ ] Pass ] NG,
3. Mounting Hole size [ ] Pass [ 1 NG,
4. Mounting Hole Type [ ] Pass [ 1 NG,
5. Others: [ | Pass ] NG,

4 -~ Backlight Specification :
1. B/L Type: [ ] Pass [ ] NG,
2. B/L Color : [ | Pass [ ] NG,
3. B/L Driving Voltage (Reference for LED Type) [ | Pass L] NG,
4. B/L Driving Current: [ ] Pass L] NG,
5. Brightness of B/L: [ ] Pass L] NG,
6. B/L Solder Method [ | Pass [ ] NG,
7. Others: [ ] Pass L] NG,

>> Gotopage2<<
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(Y V) _
L} winstar
Module Number :

5 + Electronic Characteristics of Module:

Input Voltage:

Supply Current

Driving Voltage for LCD:
Contrast for LCD:

B/L Driving Method:
Negative Voltage Output
Interface Function

LCD Uniformity :

ESD test

10. Others:

6~ Summary :

© ©o N o A~ DN

Sales signature

D OoOdodnnoonn

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

Customer Signature:
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NG,

Page: 2

NG,

NG,

NG,

NG,

NG,

NG,

NG,

NG,

NG,

Date:

/
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