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1. BASIC SPECIFICATION

1.1  DISPLAY SPECIFICATION

ITEM SPECIFICATION
DISPLAY TYPE FSTN/POSITIVE/TRANSFLECTIVE
8-BIT 6800 PARALLEL . 8-BIT 8080 PARALLEL .
INPUT DATA 4-WIRE SERIAL
DUTY 1/64 DUTY
VIEW ANGLE 6 0’CLOCK
CONTROLLER ST7567 or Equivalent
OPERATING TEMPERATURE 30C ~80C
STORAGE TEMPERATURE -40°C ~80°C

1.2 MECHANICAL SPECIFICATION

ITEM SPECIFICATION |  UNIT
OUTLINE DIMENSION 40.0(W)x31.6 (H)x2.IMAX.(T) mm
VIEWING AREA 37.0(W)x22.5(H) mm
ACTIVE AREA 33,26(W)x18.54(H) mm
DOTS 128Dotsx64Dots ---
DOT PITCH 0.26(W)x0.29(H) mm
DOT SIZE 0.24(W)x0.27(H) mm

1.3 BLOCK DIAGRAM
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1.4 DIMENSIONAL OUTLINE
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PIN Definition
1 PSE
2 C36
3 VG
4 K\0
5 V0
& VS5
7 VDD
8 D7
9 D6
10 D&
11 D4
12 D3
13 D2
14 D1
15 Do
16 RD
17 RW
18 AD
19 | RSTB
20 CSB
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1.5 TERMINAL FUNCTIONS

Pin Mo.  |Symbal

Signal Descrption

1 [=1=] PEEB selects the imeriace type: Serial or Parallel.
2 (=i CHG selects the microprocessor type in parallel interface mode.
3 WG VG is the LCD dnving voltage for segment circuiis.
4 o ¥W0 is the LCD driving voltage for common circuits &t positive frame.
5 o W0 is the LCD driving volteage for common circuits at negative frame.
& WSS growand.

WO Power Supphy

B~15 DT~

Whan wusing B-bit parallel interface: [BEDD or BOED mode)

B-hit bi-directional data bus. Connect to the data bus of B-bit microprocessor. When CSB s non-actve
[CSB="H"), Oj7:0] pins are high impedance.

When using serial interface: 4-LINE

O7=5DA: Serial data mput.

DE=5CL: Serial clock ingul

Df5:0] are mot used and should conmect to "H by VDD

Whean G5B is non-scihve (CS5B="H"), O{7:0] pans are high mpedance.

ReadfWrite execution contnal pin. When FPIS is "H™,

CBE | MPU Type | ERD | Deacription
Raadimie contral input pin
e RAW="H" wWhean E is "H",/O[7:0] ara in_cutpt
H e a E Mot
16 Ry RAN="L" Sgnals on D[7F-0] are iatchad a8t the
falling edge of E signal
L aoao | <o | Bead enable mput pin.
sanes wWhen /RO is “L™, D{7:0] are in cutput mode
JRD is not used inserial interface and should fix o “H” by VDD
RaadMWrita emeculion comral pin. When PSE s H",
| cee | MPU Type | RWR Dascription
ReadWrite contral Input gin
H e FAn RAN="H": read
17 R s RAN="L" writa
i Wilrite emable pul pin.
L AR Signais on D[T-0] «ill b lalched al the nsang
e edge of AR signal
JRAW is not used in sensl interface and should fix o0 "H™ by VDD
It determines whether the access is related fo data or command.
18 A0 {&0="H": Indicates ihat ssgnals on 07 0] are display data.
AD="L"; Indicates that signals on D{7:0] are command.
Hardware reset input pin. When RSTE i °L", miemal initislization is executed and the inbemal registers
145 RSTH
will be initiglized.
Chip select input pin. Inferface accass is enabled when CSB iz "L". When G5B is non-active (C5B="H"),
20 CSB
Of7:0] pins are high impedanca.
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2. ABSOLUTE MAXIMUM RATINGS

[tem Symbol | Condition Min. | Max. | Unit
Power Supply Voltage Vi = 0.3 +3.6 v
LCD Power Supply Voltage | VO0-XVO0 = 0.3 +16 ¥
LCD Power Supply Voltage VG 0.3 +3.0 v
Operating Temperature Top = -30 80 £
Storage Temperature Tst — -40 Rl C
Storage Humidity Hp Ta<60 C - 90 | %RH

3. ELECTRICAL CHARACTERISTICS

3.1 ELECTRICAL CHARACTERISTICS
Vo =30V £5% V=0V : Ta=25T

Item Symbol Condition Min. | Tvp Max. |Unit
Operating Voltage Voo - 2.85 3.0 3.15 v
Input Hi gh-I;'E;l Voltage Vine - 0.7Von - Vo v
Input Low-level Voltage Ve = War - 03Won | V
Output High-level Voltage Vouc - 0.8Von - Voo v
Cutput Low-level Voltage VoLk - Vs - 0.2V | 'V
LCD Supply Power Vicn - 108 1.0 11.2 v

Supply Cuirremt, Too :;:;;i:;: :I;:;'I'a}r ~ | 027 | 040 |ma

3.2 LED BACKLIGHT SPECIFICATION

LCD Panel © 1/65Duty - 1/9Bias * Vo =110V » Ta=25C

ltem Symbol | Conditions | Min. Typ. Max. Unit |Reference
Ton - 150 250
Response Time ms Note3
Toff - 180 3
=0(6H) | Y’ 30 40 B
C=2.0
Viewing angle | =90{3H) X 20 35 - Deg. | Note!
range =180(12H) Y | 10 20 B
=270(9H)| X 25 35 -
Contrast Ratio C =0 3 i - - Note 2
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Maote |
Defimtion of viewing angle
g1 =0"e2  =18(F g4, =21F bg"._f'ﬁﬂ“
)~ Nk
! - T "ll' ; = nn
» -
g1 g2 ¢ g3 84 o
Front-Rear Viewing Right-Left Viewing
Angle Angle
Note 2
Definition of contrast
RATIO
CR Brightness of nanselected segment (B2)
" = Bnghiness of seleded segment
Bnghtness curve
Bn " of seleded segment
9 ¢
htn _ Brightness curve of
ess ¢ non-selected segment
(%) Bt N\
Operating voltage (Vop)
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Note 3
Definition of response time
I Posane Type
No selecied waneirm  —pe lg—Selected wavelbrm —&:-ll— No sslicted weveliem
-
Trkfstane e 1 = *
T F - 10%
!
T N 1t
1006 D ¥,
) /
I \—=
L4 - .
L - -
- =
L | g L
I Negiive Tipe I
Nosclected wavefomm g4 Soecied wavefonm  ~Be| 4 Mo gelotted
.
T ntaace i
100" Qi
l l _ ¥ 10%
— h‘- ©
Tr I¥
MNote 4

Measuring Instruments For Electro-optical Characteristics
NORMAL

LIGHT SOURCE

— )

(*1)

ol 0

&0 ]

(*2)

*1.Light source position for measuring the reflective type of LCD panel
*2 Light source position for measuring the transflective / transmissive types of LCD panel
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4. TIMING CHARACTERISTICS

Microprocessor Interface

Chip Select Input

iCEB pin is used for chip selection. When CEB is "L", the microprocessor interface is enabled and STT36T can imerface
with an MPU, When CSB & “H". the inpuls of AD, ERD and RWR with any combination will be ignored and D[7:0] are high
impedance. In 4-Line sensl interface, ihe intermal shift register and serial counter are reset whan C5B is *H.

Interface Selection
The interface selection i controffed by GBS and PS8 pins. The selection for parallel or senis interface is shown in Table 1.
Table 1. Parallel/Serial Interface Mode

PSE | C86 | CSB | A0 | ERD | RWR D[7:01 MPU Interface

T H E | AW : BA00-sanes paraliel mierace
| 1- | csB | A0 [ RD | MR Df7-0] A080-serias paraliel interface
T | % e — | Refer to senal interface. | 4-Line SP| interface

* The un-used pins are marked a5 “— and should be fixed to “H” by VDO or VODH.

Paraliel Interface
‘When P58="H", the 8-bat bi-directional parallel interface iz enabled and the type of MPU is selected by “CBE” pin a5 shown

in Table 2. The data transfer fype is determined by signals on AD, ERD and AVWR a5 shown in Table 3.
S Fobint Mlcmmoeamsne: Sain oo e Dl oleingN .\ .

PSB | CB6 | CSB | A0 | ERD | RWR D[7-0] ' MPU Interface
E RN G0 -zenes parallel interface

JH' ‘,Hr
H 3 i i RD WR - A080-series parallel interface

Table 3. Parallel Data Transfer Type

Common Pins 6a00-Series 8080-5erias .
Description
C58 Al E {ERD} RW [RWR) | /RD (ERD} | '"WR (RWR)
= W H 1" W Display data read ol
9" “H" “H =g = 2 Display dats write
i B + *H o H Iniernal status read
B S SN . AN . W H | AT |Wiites to intemal register (instruction)
Setting Serial Interface
Serial Mode PSE 1] CsB Al ERD RWR Df7:0]
4lineSPiilerface | 1- | X | €SB | AD | — — |SDA SCLK — — — —— —

* The un-used pins ane marked as “—" and should be fixed to -H” by VDD1 or VODH.
*iCB6 is marked as *X” and can be fieed to *H or=<L".

Nobe:
1. The option setfing o be *H" should connect to VDD or VDOH.
2. The oplion safting 1o be *L” should connect o Y551 or VBEL

-10-
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4-line SP| interface (PSB="L", CB6="H" or “L")

VWhen STV56T s acive (CSB="1"), serial dala {50A) and senal clock (SCLK) inputs are enabled. When STTS67 & nol
active (CSB="H"), the intemal 8-bit ehift register and 3-bi counter are reset. Serial data on S0A is lstched at the risng edpe

of serial clock on SCLK. After the 8" serial clock, the serial data will ba processed to be B-bit parallel data, The address
selection pin (A0), which is ksiched at the 8™ clock, indicates the B-bit parallal data is display data or instruction. The 8-hit
parallel dats will be display data when AQ is “H™ and will be mstruction when AD is “L°. The read feature is noi available in
this mode. The DDRAM column address pointer will be increased by one automatically after sach byte of DDRAM access.
Please note that the SCLK sagnal quelty s very emportant and extemnal noise maybe cavses unexpectad datafinstruction
laich.

csB ~ \ 7N\

Fig 4. 4-Line 5Pl Access’

Mote: 4

#®  Some MPLU will set the inlerface to be Hi-Z (high |m|:-adnimelnmci:h whan power saving mode or after hardware resst.
This i not aliowed when the VDD 1of STTS67 is tumed DH.-'E-EDME ﬂle floating nput (especially for those condrol
pins such as C58, RSTH, RWR or ERD ) rm:,mam abnuﬂnal f.all:h and cause abnormal display.

-11-

www.china-lcdmodules.com




TSINGTEK DISPLAY CO.,LTD REV A HGO1286427-P-F

Display Data RAM (DDRAM)

STT56T is buili-in 3 RAM with 63X 132 bit capacity which stores the display dala. The display data RAM (DODRAM) siore the
dod data of the LCD. i is an sddressable aray with 132 columns by 63 rows (B-page with B-bit and 1-page with 1-bity. The
X-gddress is direclly related o the column outpot number. Each pixel can be selected when the page and cofumn
addresses ane specified (please refer o Fig 7 for detailed #ustration). The rowe are divided into: B pages (Page-0 ~ Page-T)
gach with B lines (for COMO~G63) and Page-B with onfy 1 line [COMS, for icon). The display data (D7~D0} comresponds io
the LCD commaonine direction and D0 is on top. AN pages can be accessed throwgh D)7 20] derectly excepd icon page. lcon
RAM uses onfy 1-bi of data bus (0. Refer to Feg B for detailed illusiration. The microprocessor can write 1o and read from
{ondy Parallel interfaces ) DORAM by the /D buffer. Since the LCD controller operates independently, dats can be writlen
mio DDRAM at the same time as data is being displeyed withoul causing the LCD ficker or data-conffict.

0 i 1 1 1 | (K} =
o 1 o 4 1] 1] i
pg [afoefa]o o 0 __"
e ] a ] 1 1 =S o ““-'-
o] ilo]alo o 0 B
Ciuplay Dala AN E Licgisd Crysts! Disgiiny

Fig 7. DDRAM Mapping Hudﬂ-{ﬂ&faﬁifﬁ-&t‘linn}

X
LSE i 8 0
o3 : i A, § . W N — 1
l ‘r.—.... il s 2 g
i 3 3 &
D7 / g : 4 B
: 5
M5B i }t_ RIS iibicks SN il g o
. HHH- e -
& ERRERE ¢
vaticon S L—ip o X-address 13—
N %%‘a-‘ ;
N\ : Fig8 DDRAM Format

Addressing
Diata iz downloaded into the Display Dats AAM matrix in STT56T as byte-format. The Display Data RA&M has a matrix of 65
by 132 bits. The address ranges are: X=0~131 (column address), ¥=0~E (page address). Addresses outside these ranges
are not allowed.

Page Address Circuit

This circust provides the page address of DODRAM. It incorporates 4-bit Page Address Register which can be modified by
the “Page Address Saf” msbructon only. The Page Address masst be st before accessing DDRAM content. Page Address
“B" iz 8 special RAM area for the icons with only one valid bit: DO,

Column Address Circuit

The column addness of DDRAM is specified by the Colwmn Address Sai command. The column address is ‘increased (+1)
after each display data access (readfwrite). This allows MPLU accessing DDRAM content :,ml:lm:n'usly mmimps at
the end of each page (Column Address “83h7) becauss the Column Address and Page Addrese circuils are |n:fa-pendant
For examgée, both Page Address and Column Address should be sssigned fior msmgrugﬁte DDRM.! p-:riarﬁ'um
{Page-0, Column-E3h) to (Page-1, Cokemn-0).

Furthermmore, Register MX and MY makes il possible io invert the relaticnship betiween the DORAM and the oulputs
(COM/SEG). Itis necessary o rewrite the display data into DDRAM aﬁﬂﬁchang'ing WX sebling

-12 -
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The relation between DDRAM and outpuds with different MX or MY setting is shown below.

Cotern Addreaa (Hea|

GOV Duirsl M
Trdd Dt T

Bal

=

T

B Ei B b
e

SRR IR AR ARRRRRRRARRRHEGLE

Al @ g Teeyl rvampy wdy
. Py

Salemig

il

ekl |

DALEREH

pakwnay

T

| =]
Tn: a
1l |£
I E
.
m:a | Ok
mE. T
] : I
afifo| s -
L ]
T= ] 2
- ' -
ET
=} o .I
] i 111 B
'T 1 5
L] 1
R ER BRI IE:! "
=l : T
i [ N 1 (& - RGOS (s, LFR]E ]

o] FAD ke
Gl

Figd. DDRAM and Output Map {COM/SEG)
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Line Address Circuit

The Line Address Circuil incorposates @ counter and & Line Address register which is changed only by the “Display Stan
Lime Set” instruction. This circuit assigns DORAM & Line Address comesponding to the first display lins (COMO). Thereiore,
by satiing Line Addrese repeaiedly, STTBET can realize the screen scroling withowt changing the condents of DORAM as
shown in Fig 10. The last common is always the COBS (common carlput for the icons). That means the icons will never

scrodl with the general dispiay data.

G Address (Ha

Fig 10. 5tart Line Function
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Syatem Bus Timing for 6800 Series MPU

AD
I R |
K i b
CSB V] L
]
- *
T ) e /7
E 6 E: - - ::l 1 > -
7 LW I Lr Ll /|
Loppg™™ —1
D[7:0]
(Write)
- Eon
p[7:0] Yo
(Read)
{VDD1 = 3.3V, Ta =25'C)
Item Signal Symbol Conditian Min, Max. Unilt
Address setup time A LAWE o —_
Address hold time 1AHS 10 -
Syslem cycle fime HCYOS 240 —
Enable L pulse width {WRITE) IEEWLW a0 —
Enable H putse width (YWRITE) E EWHW 2o _
Enable L puise width {READ) [IEWLR 80 - ns
Enable H puise width (READ) IEWHR 140
Wnite data setup tima 056 A0 —
Wite data hoid time o) tIHE i} —
Read data access lime LACCE CL = 16 pR, — Fit}
Read data output disable time tOHE CL=16pF 5 50

*1 The input signal rize time and fal ime (br, 1) is specfied al 15 nis of Jess. When the syslem cycle lme is exiremely fast,
{Ir+1f) < (ICYCE - (EWLW - tEWHW)fof (tr i) 2 (CYDE - 1EWLR - IEWHR) are specfied

*2 All timing is specified usang 20% and\80% of VDO N\as the reference

*IEWLW and EWLR are specified as ﬁEEPbEﬁEIp‘ tetween CSB being 1" and E

-15-
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System Bus Timing for 8030 Series MPLU

Al %‘tj_q P tw—;K
CsSB N i : \'ﬁ.
| Y
[ 4 .
/WR L toouw [ Locomr \
/RD P N /T a— - N
Bres®] —
D[7:0]
{Write)
I — ‘_.\'r‘“"
Dl7:0] 4
(Read) ) /
VDD = 3.3V, Ta =25'C)
Item Signal | Symbal Condition Min. Max. | Unit
Address selup time 20 Ve 0 -
Address hold lime AHE 1] —
System cycle fims WCYCE 240 —
AR L pulse widlh (WRITE] MWR ICCLW 1] —
MWR H pulse wadth (WRITE) ICCHWY 80 —
RD L pulse widih (REALY RD ICCLR 140 — {53
IRD H pulse width (READ) HCCHR £0
WRITE Data setup teme Dse 40
WRITE Data hold tine . tDHa mn =
REAL arcess time [Tt ] CL = 16 pF - 70O
READ Cutput disable time aHa CL< 18 BE i 0

*1 The input signal rise fime and fail fime (tr. ) is specified at 15ns or less, When the system cycle time is extremely fast,

fr+ ) = (CYCE - WCCLW - CCHW) for (ir + ) S~(0¥ 02 - ICCLR - BCCHRY are specified.
*2 All timing is specified using 20% and 804 of Y91 as the referenpe
*3 1CELW and tCCLR are specified as the gverlap petween CSB heing "L* and WR and RD being at the “L" level

System Bus Timing for d-Line Stl_'fa‘,l_lt_!l'irfma

cse \L— U -—=m7|ﬁ
7 F—.:W—u .
e N P

SoL /_\_//_\;
sDA j
(VDD = 3.3V, Ta =25°C)
frem Signal Symbod Condition Mtin. Maux. Unit
Senal clock penod tSCYC 50 —
SCLK "H" pulse wadih SCLK tEHW 25 —
SCLK “L" pulze width 1SLW 5 -
Address selup lime e I5AS 20 —
Address hold time 154H 10 — ns
Data —
sebup firms P 1508 20

Data hold time 15DH 10 =
CEE-SCLK ime can 153 20 —
CSB-SCLK ime CSH 40 —

1 The input signal nse and fall time - (ir, tf) are specified at 15 ns or less
*2 All iming is specified using 20% and 80% of VDD1 as the standard.

-16 -
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5. COMMANDS AND FUNCTION DESCRIPTION

INSTRUCTION | AD W il 01 DESCRIPTION
(RWR) p7 [ps | D5 [ D4 [ D2 [ D2 [ D1 | DO
. D=1, display ON
(1) Display OMOFF 1] o 1 1] 1 1] 1 E| 1 (8] O=0. display OFF
[2) Sai Start Line 1] ] a ] 55 54 53 52 51 50 |Get display siar line
ioocbogwiiomen | B ] R: | 11 W L R L L ¥ ] A LW Reiege e
4] 1] 1] a 1] 1] 1 X ¥G X5 ¥4 |Bet column address (M5B)
Set Column Address | g o o 0 i o0 | x3 | x2 | x1 | %0 |Setcolumn address (LSB)
(5] Read Status ] 1 a L kS (] RST | @ a 1] 0 |Read IC Status
{6) Write Dats 1 1] o7 i 05 04 03 D2 D1 00 |Write display data to RAM
(T} Read Data 1 1 o7 DG (N5 04 | D3 Dz D1 00 |Resd dieplay data from RAM
Set scan direction of SEG
|B) SEG Directon a 1] 1 i) 1 1] 1] ] 1] X |MX=1, reverse direction
MX=0, normal direction
: IWWY =1, inverse display
[8) Inverse Display a 1] 1 1] 1 a 1] 1 i 1MW NV =D, al display
AP=1. zot 2ll pixal OM
(10} Al Pixel 0N a 1] 1 1] 1 a 1] 1 H] AP AP=0, n sl
: Select bias setting
(11} Bias Select a0 1] 1 1] 1 a o 1 BS D=1/2; 1=1/7 {at 1/65 duty)
(12) Colimn address incremeant:
Wi 0 1 T 1 e 0o 8 |0 0 g el Ws+)
[13) END 1] 1] 1 1 1 1] 1 1 1 0« |Exi Read-modify-srite mode
[14) RESET 1] 1] 1 1 1 1] ] ] 1 0 |Software resst
Siet output direction of COM
(15) COM Direction a 1] 1 i 1] 1] MY - - - |MY¥=1, reverse direction
MY¥=0, normal direction
Control basi-in power circu
(16) Power Control a [ ] 1] 1 a i VB DR ViF OMIOFE
[17) Regulaton Ratio 1] 0 0 0 1 (1] LI RFEZ | RR1 | RRD |Select reguiation resistor ratio
(18) Set EV 1] 1] 1 1] ] an 1] a 1] 1  |Double command!! Set
i} ] i 0\ | E¥S | EM4 | Ev3 | EV2 | EV1 | EWO |electronic volume (EV) level
(19) Set a 1] 1 ] 1 1 i o 1] 0 [Doubss command!
Booster Sat booster level:
] ] (] i} ] 1] 0 o BL1 | BLO [pp=gx 01=5x, 10=6X
{20) Power Save 1] [} Compound Command Display OFF + All Pixed ON
[21) NOP ] 1] 1 ] 1 | O 1] o 1 1 |Mo operation
X Do MOT use.
[22) Test a 1] 1 i | : 1 i | 1 - |Reserved for testing.

Mote: Symbod =-° means this be can be “H or =L,
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Display ONIOFF
The D flag selects the display mode.
Al RWIRWR] o7 D& 05 D4 03 o2 0 Do
0 1] 1 ] 1 1] 1 1 1 ]

D=1: Hormal Display Mode.
D=l Display OFF_ All SEG=/COMs output with VS5,

Set Start Line
This instruction sete the line sddress of the Display Data RAM to detarmine the initial display line. The display data of the
specified Ene address s displayed at the top row (COMD] of the LCD panel.

Al RWIRWR] o7 Da 05 D4 03 D2 M Do
1] 1] 1] 1 85 24 53 52 51 50
55 54 53 52 51 50 Line address
0 1] [ 1] a 0 4]
1] 1] 1] 1] 1] 1 1
a 1] (1] ] 1 1] 2
0 1] [ 1] 1 1 3
1 1 1 1 1] 1 i1
1 1 1 1 1 0 G2
1 1 1 1 1 1 63
Set Page Address
¥ [3:0] defines the ¥ address vector eddress of the display FLAR.
Al RWIRWR]) o7 D D5 | D& 03 D2 D Do
1] 1] 1 L] 1 ! 1 ¥ Y2 Y1 YO
Y3 Y2 1 Yo Page Address Valid Bit
O o O o Pagell Do~ 07
1] a 1] 1 Pagel oo~ D7
1] a 1 a ‘Page2 oo~ o7
1] 1 1 0 Faged oo~ 07
] 1 1 1 Page7 oo~ o7
i 1] a 1] Page3 (icon page) DO
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Set Column Address of RAM

The range of column address is 0.._131. The parameter is separated inbo 2 instructions. The column address is incressed
{+1) afier each byte of display data access (readfwrite). This allows MPU sccessing DORAM confent continuously. This
feature siops st the end of sach paga (Colurmn Address “83h7)

AD RWI{RWR) o7 Di D5 D o3 o2 5} Do
1] i 1] ] L] 1 X7 %G X5 x4
AD RW{RWR) o7 D D5 D 03 b2 5] Do
1] 1] 1] a L 1] X3 H2 X1 i)
X7 X6 x5 X4 X3 X2 X1 X | Column address.
] 0 i) 0 0 1] ] L 0
1] 0 1] a ] 1] 1] 1 1
1] 0 ] ] 0 1] 1 L s
] [\ ] o 0 | o i i 3
; = d B E | + ¥ + :
1 L] 1] ] 1] 1] 1] 1 128
1 0 ] ] 0 1] 1 0 jFat]
1 0 1] g 0 1] 1 1 131
Read Status
Read the internal status of ETT567. The read function is not available in senal interface mods.
Al RWI{RWR) D7 Di 05 D4 o3 D2 D1 Do
1] 1 1] WX ] RST 1] iU 0 1]
Flag Description
X W¥=0: Mormal direcBon (SEGD->5EG131)
M¥=1: Reverss diraction (SEG131-=5EGD)
o O=0: Display OM
D=1: Dasplay OFF
RST RST=1: During resat {hardware or software rasa)
RST=0: Mormsal oparation
Write Data

8-bil dats of Display Data fram the microprocessor can be written to the RAM locaton spacified by the column address and
paige address. The column address & increased by 1 automabically so thet the microproceseor can continuously write data

in the addressed page. During autc-increment, the column address wraps bo 0 after the last column is writlen.
Al |RWRWR)| D7 | D8 | D5 4 | p3 | D2 | D1 | Do
1 ] Wrile Data

Read Data

8-bat data of Display Dala from the RAM locaton specified by the column address and page address can be read to the
micropaocessor. The read function is not awailable in serial interface mode.

AD  |RW{RWR)| D7 D6 DS D¢ | D3 D2 D | Do
1 1 Read Dats
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SEG Direction
Al RWI(RWR) DT D& D3 D4 03 D2 o Do
1] 1] 1 ] 1 4] ] ] L] MX
X MX=0: Nosmal direcon (SEGD->5EG131)
bX=1: Reverss direction [SEG131->5EGD)
Inverse Display

This instruction changes the selected and non-selected wollage of SEG. The display will be inversed (while -> Black, Black
-z White} while the display data in the Display Data RAM is never changed.

AD | RW[RWR] o7 D& 05 D4 03 o2 o Do
Q 1] 1 1] 1 Q 1] 1 1 1MW
Flag Description
I, INV=0: Normal display
1INV =1: Inverss display
All Fixel ON
Thiz instruction will ket all segments output the selected voltage and make all peels tmed O
Al RAW[RWR]) o7 D& D5 | D4 03 D2 m 1]
0 o 1 o 1 0 0 1 o AP
Flag Description
AP AP =0: Mommal display
AP =1: All pixals ON
Bias Select
Select LCD bias rafio of the voltage required'for driving the LCD.
AD | RW[RWR]) o7 D& D5 @ D4 03 o2 o Do
1] 1] 1 0 1 1] 1] ] 1 BS
I Y " Reference LCD Bias Voltags (165 Duty with 1/0 Bias
| Pty BS=0 BS=1 Symbol Bias Voltage
1165 1 17 W Vi
1/49 1B 116 VG 2180 x i
133 118 115 VI 118 = D
155 18 116 VES VES
Please Mote:

*WG range: 1.24V = VG < VDD2.
* Wi rangs: 0UG2Y = WM < VDD2.
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Read-modify-Write

This command i used paired with the “END” instruction. Once this command has been input, the display data read
opsration will not change the column address, but only the display dats wnle opergbon will increase the column address
{AIT:01%1 ). This mode is maindained writil the END command i input. This function makes it possible to reducs the load on

AD

RW(RWR)

oT

Dd

D4

D3

o2

55

the MPU when there are repeating dada changes in a specified display region, such as a banking cursor.

1]

]

1

1

1

0

1]

]

0

.3_

* In Read-modify-W¥rike mode, ofher instructions aside from display data readiwrite commands can afso be used.
T FReadModhy Wiz )
¥
| Page Adiress Sel |

¥

¥
C Mmiwmmm -

I Drarmrrry Read I
| Dok Fisaad |
¥ M

END
‘When the END command is input, the Read-modify-Write mods is relessed and the column address eiums to the address
it was when the Readmodify-Write instruction was entered, R — o

A0 RwrRWR) D7 | D6 | DS D4 | D3 | Dz | Di oo |
Lo | o | v J<fo INO1 o | 1 [ ¢ [ v | o |

S
{

K 5 Returm 1 origingl adineds
]
Eﬁ F— Sddraes increased by Data Winis
Edndmr;“;; x N :': M+ :': M2 :‘: P+ 3 :l': :'||',: M :': o) :.:
Fead-Medily-Wrile Siam
Esit Ragd-fodily-rite
RESET

This instruction resets Start Line (5[5:0]). Column Address (X[7-0), Page Address (¥]3:0]) and COM Direction (MY to their

default setting. Please note this instruction is not complete same as hardware reset (RSTB=L} and cannot initialize the

buniit-in power circuil which is initiaized by the RSTH pin. The detailed information is in “Section 7. RESET CIRCUIT.

A0 |RW@RWR)| D7 | D6 | Ds | b4 | D03 | D2 | D1 | DO
i]

0 1 | 1 ] ¢ | o ] 0 1 | o
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COM Direction
Thie instruction condrols the common gutput slatus which changes the vertical display drection. The detailed nformation
can be found in Fig 9.

Al RAW(RWR) o7 D& D5 D4 03 D2 D1 1]
1] 0 1 1 L] 1] MY - - -
Flag Description
MY by'=0: Normal direction (COMO->COMB3)
My'=1: Reverse direction [COMEG3->COMD)
Power Control
This instruction conbrods the buili-in r circuits. Typacally, these 3 are turmed OM &t the same fima.
Al RAW(RWR) o7 Da Ds | D4 D3 D2 b i)
L] 1] 0 0 1 1] 1 B VR WF
Fiag Description
VB WB=D: Buili-in Bocster OFF
WB=1: Buili-in Booster OM
VR WR=0: Built-in Regulator OFF
WR=1: Buili-in Regulstor ON
VE WF=0: Built-in Fofiower OFF
WF=1: Built-in Fodlowar Oh
Regulation Ratio
This instruction controds the requlation ratio of the buili-in regulator.
Ab RAN(RWR] o7 Da Ds | D4 03 02 D1 1]
1] 1] ] 0 1 1] 0 RRZ RR1 RRO
RRZ | RR1 | RRO | Regulation Ratio {(RR)
0 0 1] 3.0
1] 1] 1 3.5
1 0 4.0
1 1 4.5
] 1] ¥ 5.0
1 0 1 5.5
1 1 1) 6.0
1 1 1 8.5

The opeation volage (VD) calculation formula i shown below: (RE comes from Regulation Ratio, BV comes from EV]5:0])
ViI=RRXE[1-(B3-EV) (1821 X211, orVO=RRX[(90+EV )/ 162]X 21

SYMBOL | REGISTER | VALUE
RR RR{2:0) | 3,354,455 55 6and 6.5
EV EV[5:0] 0~63
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Set EV

This is doubés byte instruction. The first byte set STTS6T indo BV adpst mode and the following instruction will change the
EV saiting. That means fhese 2 bytes must be used together. They contrel the electronic volume to adwest & suitsble VD
voltage for the LCD.

A0 |RWRWR)| D7 D& D5 D4 D3 D2 D1 Do
o 0 1 0 0 0 0 0 o | 1
0 0 0 i EVS EV4 EV3 EV2 EVi | EVD

( Electoric Viume Set :]

St BN (a1}
{B1)
¥
Bal EV [byta-T) o
[l e T R ]

Sl Complete? >

= )

The masmum weliage that can be generated is depandent on the VDD voltage and the koading of LCO module. There are
& Wi voltage curve can be salected. it is recommended the BV should be cose to Be centes {1FH} for easy contrasi
adpestment. Please refer 1o the “Salechion of Appbcabion Voliage™ section for detailed miormation.

VO (V)

M Ta = 25°C with internal power circuit and VDR=3V Regulation Ratio

(RR[2:0])

15
14 111
13 110
ﬁ 101
10 1o
3 D11
4 010
7 it Do
E‘ — — — —_—— o Dm:'
3 s —— =
|
3
2
1
0 - :

[0H 1FH IFH Evie:]
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Power Save (Compound Instruction)
This i compound instrucfion. The 1 instruction s Display OFF (D=0} and the 2™ nstruction is All Pigsl OM (AP=1). The
Power Save mods sians the following procedure: (e display data and register settings are sbll kept except O-Flag and

AP-Flag)

1.  Stops internal oscillation circuit;
2. Stops the buili-in power circuits;

3. Stops the LCD driving circuits and keeps the common and segment cutputs & V5SS,
{ PowwSsaMod )

Set Booster
This is double byte mstruction. The first byte set STTEET into boosier configuration mode and the following instmection will
change the booster setfing. That means these 2 bytes must be used together. They contral the built-in booster circuit o
provide the power source of the bwilt-in regulator. STTSET booster B built-in booster capacitors. The onfy exiernal
comgponent is 8 keep capacitor betessn VWO and X010, Booster level can be changed with instruction onlywithout changing

Fecummial Rcad

| Desplay OFF (AEH)

|_ Canced &1 Pl 0N (88H) |

B Paoed O (85H}

| ospayoniars

{_Punrsa.unm_}

{_ hermial Moo

J

Enter Power Save Mode Exi Power Save Mode
After enating Power Save mode, the settings will return o be &s they were bafore.

hardware connection.

A0 |RIW[RWR)| D7 D6 DS D4 D3 | (03 \| D4 DO

] 0 1 1 1 1 1 0 L] 0
D 0 0 0 0 1} 0 0 BLT | BLO
NOP
Mo ation” msbnecton. STTSET will do nothéng when receaning this instruction.

A RAW[RWR) 07 i) (1] D4 D3 02 D1 | Do

i} 0 1 1 1 [} 0 0 1 | 1
Test

The test mode is reserved for IC testing. Please don't use this instruction. I the test mode is enabled accidentally, it can be
cleared by: issuing an *L” pulse on RSTE pin, issuing RESET instruction or issuing NOP instruction.

[ a0 |RWRWR)| D7 D6 D5 D4 D3 D2 D1 | Do
| o 0 1 1 1 1 i 1 T | -
Mobe: =" means 1" or =0,
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6. QUALITY SPECIFICATIONS

6.1 ACCEPTABLE QUALITY LEVEL

Inspection items Sampling procedures AQL
GB/T2828.1-2012
' Inspection level I
Electro-optical tests ) ] 0.65
Normal inspection
Single sample inspection
) GB/T2828.1-2012
Non Electro-optical tests )
Inspection level 1l
and ) ) 1.5
‘ ] Normal inspection
Dimension measurement ) ) )
Single sample inspection
6.2 ENVIRONMENT
-Room temperature: 23+5 °C
-Humidity: 55+15%RH
7. RELIABILITY
Test Item Content of Test Test Condition
High temperature storage | Endurance test of high storage temperature for a long time 80°C, 96hrs
Low temperature storage | Endurance test of low storage temperature for a long time -40°C, 96hrs
High t t i i
12 emp.era ure Endurance test of operating at high temperature for a long 80°C.96hrs
operation time
Low t t i
Ow temperature Endurance test of operating at low temperature for a long -30°C.96hrs

operation

time

High temperature

Endurance test applying the high temperature and high

60°C,90%RH

/Humidity storage humidity storage for a long time 96hrs

Endurance test applying the low and high temperatures

Temperature cycle:

-30°C/80°C
Temperature cycle -30°C—25°C—80°C
. . . 10 cycle
30min«—5min«30min
1 cycle

Vibration test

Endurance test applying the vibration

10~55Hz,1.5mmp-p
One cycle 60 seconds
to 3 directions of
X,Y,Z

Note 1: Condensation of water is not permitted on the module.

Note 2: The module should be inspected after 4 hour storage in normal conditions .
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8. PRECAUTIONS

(1) Avoid any intense shock, impact, extrusion and falls from a height.

(2) Neither disassemble nor modify the display module.

(3) The polarizer covering display surface is soft and easily scratched, please be careful when
handling the display module.

(4) When cleaning the display surface please use a soft cloth with recommended solvent (listed
below) and wipe gently: - Isopropyl alcohol -Ethyl alcohol.
Do not wipe the display surface with dry or hard materials as this will damage the polarized
surface. Do not use the following solvents:
-Water -Ketone - Aromatics

(5) Pay sufficient attention to the working environments when handing display
modules .
® Be sure to make human body ground.
® Be sure to ground tools such as soldering irons while using them.
® Avoid working under dry environments to prevent generating static electricity.
® Be careful of static electricity while peeling off protective films on display module

surfaces.

(6) Soldering should be performed only on the I/O terminals.

(7) Do not apply input signals while the logic power is off.

(8) The absolute maximum ratings of display module cannot be exceeded, and if exceeded,
damages may happen.

(9) Under the maximum operating temperature, 50%RH or less is required.

(10) Storage: please storage in anti-static electricity container and clean environment. The
reasonable storage method is low humidity, temperature from 0°C to 35°C.

(11) Please feel free to contact TSINGTEK DISPLAY if you have any other questions.
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