ALL SHORE INDUSTRIES

ASI-T-370NA2NN/S

Item Specifications Unit
Screen  size 3.7 inch
Display mode Transmissive type -
Active area 48.24(\W)x80.4(H) mm
Display format 480xRGBx800 -
Dot pitch 0.1005(H) X 0.1005(V) mm
Pixel confinguration R. G. B. strip -
Outline Dimensions(typ) 53.54(W)x91.15(H)x1.9(D) Note 1
View Angle Full viewing
Base color Notes Normaly Black -
Mass 28.6 g
Driver IC HX8369

Note 1: Not include FPCs & Bezel extrude stucture.
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1. Application

This data sheet is to introduce the temporary specification of ASI-T-370NA2NN/S active matrix 16.7M
color (FFS) TFT LCD module.

Main color LCD module is controlled by Driver IC.

If any problem occurs concerning the items not stated in this temporary specification, it must be
solved sincerely by both parties after deliberation.

As to basic specification of driver IC refer to the IC specification and handbook.

2. Construction and Outline

Construction: LCD panel, Driver (COG), FPC with electric components, 8 White LED lump, prism
sheet, diffuser, light guide and reflector, plastic frame to fix them mechanically.

Outline: See page 27

Connection: 61 pins;

There shall be no scratches, stains, chips, distortions and other external drawbacks that may affect
the display function.

In order to realize thin module structure, double-sided adhesive tapes are used to fix LCD panels.
As these tapes do not guarantee to permanently fix the panels, LCD panel may rise from the
module when shipped from factory.

So please make sure to design the system to hold the edges of LCD panel by the soft material
such as sponge when LCD module is assembled into the cabinet.

3. Mechanical Specification

Table 1
Item Specifications Unit
Screen  size 3.7 inch
Display mode Transmissive type -
Active area 48.24(\W)x80.4(H) mm
Display format 480xRGBx800 -
Dot pitch 0.1005(T) X 0.1005(V) mm
Pixel confinguration R. G. B. strip -
Outline Dimensions(typ) 53.54(W)x91.15(H)x1.9(D) Note 1
View Angle Full viewing
Base color Notes Normaly Black -
Mass 28.6 g
Driver IC HX8369

Note 1: Not include FPCs & Bezel extrude stucture.
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4. Interface signals

Table 2
Pin No. Symbol 1/0 Description Remark
1 LED- P LED backlight cathode.
2 LED+ P LED backlight anode.
3 YU NC
4 XR NC
5 YD NC
6 XL NC
7 VDD2 P Analog power supply: 2.3V to 4.8V Notes 4-2
8 VDD1 P I/0 and interface power supply (VDD1): 1.65V to 3.3V
9 BLU PWM 0 PYVM signal .outp.ut to control LED driver for LED
- brightness dimming.
10 TE (@] Serves TE (Tearing Effect ) pin on MPU interface.
11 BSO I Select the MPU interface mode
12 BS1 | Select the MPU interface mode
13 BS2 I Select the MPU interface mode
14 BS3 I Select the MPU interface mode
15 RESET | Reset pin. Setting either pin low initializes the LSI
16 DB23 I/O | Data bus.
17 DB22 I/O | Data bus.
18 DB21 I/O | Data bus.
19 DB20 I/O | Data bus.
20 DB19 I/O | Data bus.
21 DB18 I/O | Data bus.
22 DB17 I/O | Data bus.
23 DB16 I/O | Data bus.
24 DB15 I/O | Data bus.
25 DB14 I/O | Data bus.
26 DB13 I/O | Data bus.
27 DB12 I/O | Data bus.
28 DB11 I/O | Data bus.
29 DB10 I/O | Data bus.
30 DB9 I/O | Data bus.
31 DB8 I/O | Data bus.
32 DB7 I/O | Data bus.
33 DB6 I/O | Data bus.
34 DB5 I/O | Data bus.
35 DB4 I/O | Data bus.
36 DB3 I/O | Data bus.
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37 DB2 I/O | Data bus.
38 DB1 I/O | Data bus.
39 DBO I/O | Data bus.
40 RDX | Read/Write disable, 1: Read / Write enable
Serves as a write signal and write data at the low level.
41 WRX_DCX | o )
- /0: Read/Write disable, 1: Read / Write enable.
DBI Type-A/B: Data / Command Selection pin
42 DCX_SCL I ) )
- DBI Type-C: it servers as SCL (Serial Clock)
43 CSX | Chip select signal.
44 SDI | Serial data input pin in serial interface operation.
45 SDO (0] Serial data output. Let it to open in MPU interface mode.
46 VSYNC | Line synchronizing signal.
47 HSYNC | Serves VS signal pin on RGB interface. (Input pad).
A data enable signal in RGB I/F mode. Has to be fixed to
48 DE I VSSD level in MPU interface mode.
49 PCLK | Dot clock signal.
DSI_LDO_EN DS I/F:Control signal of DSI_LDO. The default setting
50 B I of DSI_LDO_ENB is Low .
51 DSI_VSS P MIPI DSI analogy ground
52 DSI_DON | MIPI-DSI Data differential signal input pins.
53 DSI_DOP | MIPI-DSI Data differential signal input pins.
54 DSI_VSS P MIPI DSI analogy ground
55 DSI_D1N | MIPI-DSI Data differential signal input pins.
56 DSI_D1P | MIPI-DSI Data differential signal input pins.
57 DSI_VSS P MIPI DSI analogy ground
58 DSI_CLKN | MIPI-DSI CLOCK differential signal input pins.
59 DSI_CLKP | MIPI-DSI CLOCK differential signal input pins.
60 DSI_VSS P MIPI DSI analogy ground
61 VDD3 P Logic power supply (VDD3): 2.3V to 4.8V Notes 4-2

Notes: The direction is named with respect to the display module, | = from host to module, O = from
module to host. The input must be connected to VSSD or VDD1 if not used.
[Notes 4-1]: FPC Connector Type

Table 4
Assembled on ltem Description
Connector Type FPC Connection
Phone PWB Pin Amount 61
Manufacturer HRS
Part Number FH26-61S-0.3SHW(0.5)

[Notes 4-2]:vDD2 input level should be same as VDD3 input level to avoid the level-mismatching at internal level
shifter circuit.
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5. Absolute Maximum Ratings

(5-1) Electrical absolute maximum ratings

Table 5
Parameter(requirement) Symbol Rating Unit
Analog power supply VDD2 -0.3to+4.4
I/0 and interface power supply VDD1 -0.3t0 +3.3 \Y
Logic power supply VDD3 -0.3to+4.4 Vv
Logic Signal Input Voltage Vi -0.3 to VDD3+0.5 Vv
Logic Signal Output Voltage Vo -0.3 to VDD3+0.5 Vv
(5-2) Environment Conditions
Table 6
Item Top Tstg Remark
Min Max Min Max
Ambient temperature -20C +70°C -30C +80°C Note 2
Humdity Note 1 Note 2 No )
condensation

(Note1) Ta < 40 ° C....... 95 % RH Max

(Note2) Ta> 40 T....... Absolute humidity shall be less than Ta=40 T /95 % RH.

As opt-electrical characteristics of LCD will be changed, dependent on the temperature, the
confirmation of display quality and characteristics has to be done after temperature is setat 25 T and it
becomes stable. Be sure not to exceed the rated voltage, otherwise a malfunction may occur.

6. Electrical Specifications

(6-1) Electrical characteristics

Table 7
Parameter Symbol Min Typ Max Unit Remark
Driver IC(Analog) Power | /) 23 28 33 V | [Notes-1]
Supply Voltage
Driver IC(Digital) Power | 4 23 28 33 V | [Note6-1]
Supply Voltage
I/0 and interface power supply VDD1 1.7 1.8 3.3
Input Voltage(Low) Vie 0 - 0.3vDD1 \Y [Note6-1]
Input Voltage(High) ViH 0.7VDD1 - VDD1 \Y [Note6-1]
Input Current(Low) he -10 - - uA
Input Curent(High) liH - - 10 uA
Output Voltage(Low) VoL 0 - 0.2vDD1 \Y lo.=+0.1mA
Output Voltage(High) Von 0.8VDD1 - VDD1 \Y lon=-0.1mA
Power Consumption Prorm - 85 - mwW [Note6-1]
PsLeep - 10 - mw [Note6-1]
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| Poespsicep - |10 ] - | mw | [Notet1] |
[Note6-1]:
1. Conditions : Ta = 25T, VDD 2=VDD3= 2.8V, VDD1= 1.8V,Refresh rate=60Hz.

Ambient temperature,Ta = -20T to +70T operational

Measurement Point

Measurement

LCD Panel FPC o+ oo

Fig.2
(6-2) LED back light
At main panel the back light uses 8 pcs edge light type white LED.

Table 8
Parameter Symbol Min. Typ. Max. Unit Remark
LED Voltage VLED - 25.6 27.2 \Y [Note 5-2]
LED Current ILED - 20 30 mA
Power Consumption WLED - 512 816 mwW [Note 5-2]
Number of LED components 8 PCS
Connection Type ) )
(Serial/Parallel/Other) 8 LEDs in Serial

Note:

*8 pcs of LED

*Please consider Allowable Forward Current on used temperature

(refer to Ambient Temperature vs. Allowable Forward Current curve Fig.3)

B Ambient Temperature vs.
Allowable Forward Current

T %0

2w

g

8 B ™~

5 A A B B B A

5 A oD D o
= 10

E §5 ]

2

< Y020 a0 80 80 100

Ambient Temperature Ta (°C)

Fig.3 Fig.4*Schematics drawing of lighting (Fig.4)

All Shorelndustries, Inc. One Edgewater Plaza, Staten Island, NY 10305 * tel. 718-720-0018 * Fax. 718-720-0225 * Email: sales@allshore.com



ASI-T-370NA2NN/S

RLL SHORE INDUSTRIES

(6-3) 80-System Interface ( MPU Interface) Timing Diagrams
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Fig.5 80-System system interface protocol, write to register or GRAM
Table 9
[tem Symbol | Timing Diagram | Min Typ Max | Unit
Wiite cyche time WC Figure. 110 66 - . ns
Read cyche time tRe Figure. 110 160 - : s
White control pulse “Low” duration HARL Figure 110 13 - - ns
Read conlrod pulsa “Low™ duralinn tROL Figure 110 45 - - ns
WWrite control pulse “High® duration HWVRH Figura 110 33 - . ns
Read conlrol pulss “High” duration IROH Figure 110 L] - - ns
Write setup tme (DCX to CSX, WRX) AST Figure 110 ] - - ns
Read seup time (DCX to CSX, RDX) &sT Figure 110 10 . ns
Acdress hold time LAHT Figure. 110 2 - - ns
Write data setup hme t0ET Figure 110 15 - - ns
White data hald time tOHT Figure. 110 10 - - s
Read data access time IRAT Figure. 110 . . 40 ns
Read data hold bme to0oH Figure. 110 5 - + ns

Note: Logic high and low levels are specified as 30% and 70% of VDD3 for Input signals.
Note: Ta =-30 to 70 C, VDD3=1.65V to 3.3V, VCI=2.5V to 3.3V, GND=0V
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(6-4) 3-wire 9bit Serial Interface Timing Diagrams

CSX
tess lesk
+«—>» tscvowtscrer <
swltar | S
WRX/SCL /
]
” t" —p < fr
SDI
SDO
VDD3=1.65~3.3V, VDD=2.5~3.3V, TA=25C
Fig.6
Table 10
Signal Symbol Patameter Min | Max | Unit | Description
cSX tess Chip select setup time (Write) 40 ns
tesh Chip select hold time (Write) 40 ns
D/CX tas Address .setup ti.me 10 ns
tan Address hold time(Write/Read) 10 ns
twe Write cycle 100 ns
WRX/SCL - y X
(Wrilte) twrh SCL High duration (Write ) 40 ns
twr SCL Low duration(Wtite) 40 ns
tre Read cycle 300 ns
WRX/SCL - y.
(Read) tran SCL High duration(Read) 120 ns
tran SCL Low duration(Read) 120 ns
DIN/SDA tas Data setup time 30 ns
(Driver IC) tan Data hold time 30 ns
DOUT tace Access time - 110 ns
(Driver IC) tod Output disable time 10 ns
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(6-5) 3-wire Serial Interface Write Mode/Read Mode
DBl Type O Inberface profocol=Option 1 (3-ainc)
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(6-6) General Timing Diagram for RGB

| ONASA

4  Back porch period
A

RAM data display area

Moving picture Display period

display area

¥
4  Front porch period

HSYNC | | Note 1: Front porch period continues until

ooreL« TMMMANANTANANARAARMANANARMAMAMANAAAT) " ot e vevme:

| Note 2: Input DOTCLK throughout the
EMABLE operation.

Note 3: Supply the VSYNC, HSYNC and
DB[17:0] Y DOTCLK with frequency that can meet the
resolution reguirement of panel.

Fig.7
Hsync HEF HAdr HFP
9]
& B &
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e 25
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o od
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- o=
33 (VAdr + HAdr) - Period 2
§ = when valid display data are
= § transferred from host to
i display module
z 8
P
£E
¥
B VFP — Vertical interval when no valid display
- data is transferred from host to display
h 4

Fig.8
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Table 11
Parameters Symbols | Condition Min. Typ. Max. | Units
PCLK Cycle PCLKcyc - 49.8 - ns
Horizontal Synchronization Hsync 5 9 - PCLK
Horizontal Back Porch HBP 5 30 - PCLK
Horizontal Address Hadr 480 480 - PCLK
Horizontal Front Porch HFP 5 16 - PCLK
Vertical Synchronization Vsync 2 5 - Line
Vertical Back Porch VBP 2 3 - Line
Vertical Address Vadr 800 800 - Line
Vertical Front Porch VFP 2 3 - Line
Vsync setup time VSST 10 - Hz
Vsync hold time VSHT 10 - Hz
Hsync setup time HSST 10 - Hz
Hsync hold time HSHT 10 - Hz
Data setup time DST 10 - Hz
Data hold time DHT 10 - Hz
Vertical Frequency(*) 55 60 70 Hz
Horizontal Frequency(*) - - - KHz
PCLK Frequency(*) 22 23.5 34 MHz
(6-7) Detailed Timing for RGB
= Iuss ol |z t'u'sh =
VSYNC N i /
thas el thshn e
HSYNC \ 5 1P d —
tmh
L tpclm'_.'c -
L Tpelk L Tpcixh .
PCLK / ! / \
» tds > |4 ldh »
DB[17:0] p | 4
Fig.9
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Table 12
Parameter Symbol Condition Min. | Max. | Unit
Vsync setup Time tuss 15 ns
Vsync hold Time tvsh 15 ns
Hsync setup Time thss 15 ns
Hsync hold Time thsh 15 ns
Pixel Clock Duty Cycle tpeikeyc 35 67 %
Pixel Clock Low Duration tociki 15 ns
Pixel Clock High Duration tocikh 15 ns
Data setup Time tas 15 ns
Data Hold Time tan 15 ns

(6-8) DSI system interface

The selection of interface is by BS(3-0) ="1000 “ or “1100”, the DSI specifies the
interface between a host processor and a peripheral such as a display module.

As to basic specification of driver IC refer to the IC specification and handbook.

(6-8-1) Schematic of DSI system interface system

Hoat Device, e.g. an Application Peripheral, e.g. a Display containing the
Processor or Baseband Processor D5 | receiver
comaining OS] Transmitter

DS Transmithe Ei-directicnal High DSl Rexcwiver
Spaad Data Links
DOF re—————— - TP
DON - i) 001

DF |[—————| DIF
vk |———— | TR

CLER
CLEN

CLEF
CLEM

Yy
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(6-8-2) DSI layer definitions

According DSI transmitter and Receiver interface to understand simple interface
block diagram. Then under diagram is internal block for DSI which include four types: PHY
Layer, Lane Management Layer, Low level protocol and Application Layer

e e e e e e i i -
. Pixel to Byte Packing Formals Annplication I
| AE@*'“‘““’LM . Command Generation Interpretation s e Pieel |
I JT [T |

| i i Packet Based Protocal Za s
| Low Li:,,ﬂ* Pmtul:_:__:i:l ECC and Checksum Generation and Testing 1!_':,3:' Level Etmml I
| TT == JII0 e |
| Lane Management Layer Lane Distribution and Merging Lane Management Layer I
| Bpm M e |
Dt e Start of Packet / End of Pack G |

| Seralizer / Desserdalizer
| PHY Layer Colock Management (DDR) PHY Layer |
= Electrical Layer (SLVS) ¥ I
e —— — —— — i —
D“““: I'“*‘;;::ﬁ“ r High Speed Unidirecticnal CIock
module ]
Lana 0 High Speed Unidwactional Data (sptionally Bidirectional in LP Mode)

Lane 1 High Speed Linidirectonal Crata

(6-8-3)DSI protocol

The protocol layer appends packet-protocol information and headers. The receiver
side of a DSI Link performs the converse of the transmitter side, decomposing the packet
into parallel data, signal events and commands. The DSI protocol permits multiple packets
which is useful for events such as peripheral initialization, where many registers may be
loaded separate write commands at system startup.

|_p>(3,;" EoT) LR (soT ﬁ BTy Les "SOT"( Lp
adh ; (20T
e i .-"'J_"r !

LPS © Low power state
S0OT : Start of Transmission
2P @ 3hort Facket

LP : Long Packet

ECOT : End of Transmission

The packet includes two types which are Long packet and short packet. The first byte of
the packet, the Data Identifier (DI), includes information specifying the length of the packet.
Command Mode systems send commands and an associated set of parameters, with the
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number of parameters depending on the command type.
As to basic specification of driver IC refer to the IC specification and handbook.
(6-8-3) Processor to peripheral direction packets data types
The set of transaction types sent from the host processor to a peripheral.
such as a display module, are shown in DATASHEET OF DRIVER IC (HX8369) Data
Types for Processor-sourced Packets.

(6-8-4) Peripheral to processor (reverse direction)

All Command Mode systems require bidirectional capability for returning READ data,
ACK or error information to the host processor. Command Mode that use DCS shall
have a bidirectional data path. Short packets and the header of Long packets may
use ECC and Checksum to provide a higher level of data integrity. The Checksum
feature enables detection of errors in the payload of Long packets. The packet
structure for peripheral-to-processor transactions is the same as for the
processor-to-peripheral direction.

As to basic specification of driver IC refer to the IC specification and handbook.

(6-9) /Reset Input Timing

Shaortsr than Sps

Imp s
HESX N :" |

I==51
|ﬁte‘rna| STETUE it K st H { Drafust for HY rad |

Initia! Cpmclifon
Fig.10
Table 13
Symbol Parameter Min. | Typ. | Max. [ Unit | Remark
treESW Reset low pulse width 30 - - us -
tresT Reset complete time - - 120 | ms -

(6-10) Schematic of LCD MPU Interface system ()
Fig.11
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BESK »| RESX
CaX csXx

> TE TE

Host Dex »{ D/CX
WRX/SCL »| wRx/scL
RBX RDX
DB[17:0] DB[15:0]
- DE[8:0] pei7ol | panivo)

(6-11) Power On/Off Characteristics

Recommended Power On / Off Sequence

The LCD adopts high voltage driver IC, so it could be permanently damaged under a wrong
power on/off sequence. The suggested LCD power sequence is below:

T’Dn = wl gy lisat rf‘“ =i e B
Vool 1
Frewmezs= min. 10us P
RESX 2 T i i 4
———————— ir .q...\,= man. ::E‘_
Do = pram. 10002
VS HSDE I meeT = . Mims .':s:r: i T Sramie ':‘-<.-_:. =min 'Eir:,ln'.el: t pare™ ‘-:' o fimt
RGE DATA
FCLE
CHx.5D01.5D0 SCL ;
1=k comamand last command |
Fig.11
7. Optical Characteristics
Table 14
Item Symbol | Condition Min. Typ. Max. Unit Remark
Rise Tr - (10) 35 ms
Response time 8=0° Note 4
Fall Tf - (15) 35 ms
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Brightness Br 0=0° 240 300 - Cd/m? Note 1,2
Contrast ratio CR 6=0° 600 800 - - Note 1,2,3
Top 80 85 -
Viewing
) Bottom 80 85 -
angle(with CR=10 degree Note 1
. Left 80 85 -
Polarizer)
Right 80 85 -
X 0.270 0.310 0.350 - -
White Chromaticity CIE
Y 0.280 0.336 0.370 - -
NTSC - - 60 - % -

*VDD=2.8V,Ta=25"C
Note 1) Definition of range of visual angle

Bottom ™~
Fig.12
(Note 2) To be measured at the center area of panel with a viewing cone of 1by Topcon luminance

meter BM-7, after 10 minutes operation (module).

50cm

Fig. 13
Note 3) Contrast ratio is defined as follows:

Photodetector output with all pixels white (GS63)

Contrast ratio(CR)=
Photodetector output with all pixels black (GS0)

Note 4) Response time is defined as follows:

All Shorelndustries, Inc. One Edgewater Plaza, Staten Island, NY 10305 * tel. 718-720-0018 * Fax. 718-720-0225 * Email: sales@allshore.com



ASI-T-370NA2NN/S

RLL SHORE INDUSTAIES
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Time = :
TI _‘-‘;’ od
Fig. 14
8. Initial Code
(8-1) Recommended Power On Register Setting (TBD)
Table 15
ITEM | Register Address | Register Data list | REMARK
VDD3(1.8V),VDD(2.8V) ON (anytime VDD30 = VCI),RESX=H
WAIT until power stable
RESX=L
Delay 50ms(This delay time is necessary)
RESX=H(Reset release)
Delay 100 ms

SET password 0xB9 OxFF
0x83
0x69
SET Display 480x800 0xB2 0x00
0x23
0X03
0X03
0X70
0X00
O0XFF
0X00
0X00
0X00
0X00
0X03
0X03
0X00
0X01
SET Display waveform 0xB4 0x00
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0X18
0X80
0X06
0X02
SET vCOM 0XB6 0X42
0X42
SET GIP 0xD5 0X00
0X04
0X03
0X00
0X01
0X05
0X28
0X70
0X01
0X03
0X00
0X00
0X40

0X06
0X51
0X07
0X00
0X00
0X41
0X06
0X50
0X07
0X07
0XOF
0X04
0X00
Set Power 0XB1 0X85
0X00
0X34
0X07
0X00
0XOF
0XOF
0X2A
0X32
0X3F
0X3F
0X01
0XE6
0XE6
0XE6
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0XE6
0XE6
SET GAMMA 2.2 0XEO 0X00
0X13
0X19
0X38
0X3D
0X3F
0X28
0X46
0X07
0X0D
0XO0E
0X12
0X15
0X12
0X14

14

0XOF
0X17
0X00
0X13
0X19
0X38
0X3D
0X3F
0X28
0X46
0X07
0X0D
0XO0E
0X12
0X15
0X12
0X14
0XOF
0X17
SET DGC 0XC1 0X01
0X04
0X0A
0X13
0X1A
0X21
0X29
0X31
0X37
0X3E
0X47
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0X4F
0X56
0XS5E
0X65
0X6E
0X78
0X80
0X88
0X8F
0X98
0XA0
0XA8
0XA8
0XB1
0XBA
0XC3
0XCB

0XD3
0XDB
0XE4
0XEB
0XF3
O0XFA
0XFF
0X20
0X35
0XE6
0X2D
0X8C
0X29
0XE3
0X2F
0XCo0
0X04
0X0A
0X13
0X1A
0X21

0X29
0X31

0X37
0X3E
0X47
0X4F
0X56
0XS5E
0X65
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0X6E
0X78
0X80
0X88
0X8F
0X98
0XA0
0XAS8
0XB1
0XBA
0XC3
0XcB
0XD3
0XDB
0XE4
0XEB
0XF3

0XFA
OXFF
0X20
0X35
0XE6
0X2D
0X8C
0X29
OXE3
0X2F
0XCo0
0X04
0X0A
0X13
0X1A
0X21

0X29

0X31

0X37

0X3E
0X47

0X4F
0X56
0XS5E
0X65
0X6E
0X78

0X80

0X88

0X8F
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0X98

SET pixel format 24-bit 0x3A 0X77
sleep out command ox11 | ame--
Delay 120 ms
display on command | 0x29 | ------ |
Wait for more than 120ms
(Delay Time : Typ. 120ms , Min.50ms)
Backlight On

Notes:
1. Undefined commands are treated as NOP (00h) command.
2. C=command, W=write, R=read, +=number of following parameters, (in Bytes), d=dummy clock cycle.

(8-2) Recommended Power Off Register Setting

Table 16
ITEM Register Address Register Data list REMARK
SET DISPLAY_OFF 28H —
Set ENT_ SLEEP_ MODE 10H
Delay 100 ms
Power Off VDD3(1.8V),VDD(2.8V) ON (anytime VDD30 =VCI)
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9. Initial Sequence

During power on, ‘RESX’ must be applied for a minimum of 10us after both VDD and VDD3 have been
applied. ‘RESX’ can be undefined during power-on but must be applied subsequently to ensure correct
LCD controller operation. VDD3 and VDD can be applied in any order.

During power-off, if the LCD controller is in ‘Sleep Out’ mode, VDD and VDD3 must be powered down a
minimum of 120ms after RESX has been released. If the LCD controller is in ‘Sleep In’ mode, VDD3
and VDD can be powered down a minimum of Oms after ‘RESX’ has been released. VDD3 and VDD
can be powered down in any order.

‘CSX’ can be applied at any time. ‘RESX’ has priority over ‘CSX'.
(9-1) Case 1 - RESX line is held high or unstable by host at power-on

Loy,
VDDI L I
Mot 2 ————
0% Namin, ﬂf" 0% Hominal

VDD Fak e ) *\aix
CEX

I

!
RESX '
(Power down in Sleep :
Cat Mode) 1

i

I

1

1

1

i
RESX 1
(Power down in :
Sleep In Mode) !

PWRESH1 iz applied to RESX falling in the Sleep Our mode
EPWERESH? iz applied to RESX falling in the Sleep In mode

Fig.18
Note 1. Time when the latter signal rises up to 90% of its typical value, e.g. when VDD comes later. This
time is defined at the cross point of 90% of VDD Typ, not VDD Min, (see Table4).
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Note 2. Time when the former signal falls down to 90% of its typical value, e.g. when VDD falls earlier.
This time is defined at the cross point of 90% of VDD Typ, not VDD Min, (see Table4).

Table 17
Parameter Value

Lel*W /- e llinil
1 %% i1 Bt

L o AT e +/ e 1lanil
THFIAW OIS X L/ v Irmat

Lo E"W L Inis 2 + 11 Liinal
(NRRAR EN DA | mir 1200mS

THH W L s W0 | + 1 [T

(9-2) Case 2 - RESX line is held low by host at power-on

Ly
I|
YVDDI L
]'\C{! 1 \“_
il.' 'kl:ne-ill
i \
1
ZC% Komngl pemiral
w sl:'x.-."jlr
VDD i
| 1
i
I
i
trowess |
1
]
1 r
T
C3XE i hEo
i T
I
b b
I PWRESY,
1
Ly [ 4
REEX : 7
[Power down 1n Sleep : ¢
Ot Made) L EY
I
]
I
1
1
: j
REEX i T
[Power down in ' !
Sleep In Mads) ! o
HPWERESKE] 15 applied o w.ling in the Eleep Cut mads
HPWEEEED 15 appled to BEEX falling in the Sleep In mads

Fig.15
Note 1. Time when the latter signal rises up to 90% of its typical value, e.g. when VDD comes later. This
time is defined at the cross point of 90% of VDD Typ, not VDD Min, (see Table4).

Note 2. Time when the former signal falls down to 90% of its typical value, e.g. when VDD falls earlier.
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This time is defined at the cross point of 90% of VDD Typ, not VDD Min, (see Table4).

Table 17
Parameter Value
trPW =+/- no limit
il SRR —+/- no laimait
LrPWA OIS +f- no limil
LW SX +/- no limil
trI"™WEHESX mirn 10 us
W H BES X min 120mS
HIPWHHES X2 min {Imis

Notes:

There will be no damage to the display module if the above power sequences are not met.

There will be no abnormal visible effects on the display panel during the sequence.

There will be no abnormal visible effects on the display between the end of power on sequence and
before entering Sleep Out mode. Also between entering Sleep In mode and power off sequence.
There are no limits for RESX timings during power on sequence. (e.g. from the undefined level to high
or low, when the first RESX low pulse after VDD and VDD3 are powered-on, etc.)

(9-3) Uncontrolled power-off

Uncontrolled power-off (e.g. the battery is removed without following the proper power-off sequence),
will not damage the LCD module or cause the LCD module to inflict any damage on the host.

There will not be any abnormal visible effects left on the display after a period of 5 seconds following an
uncontrolled power-off. The display will remain blank until the power on sequence is initiated.

All Shorelndustries, Inc. One Edgewater Plaza, Staten Island, NY 10305 * tel. 718-720-0018 * Fax. 718-720-0225 * Email: sales@allshore.com



S 1 2 3 4 6 5 [
g Customer No.:
N > 216 206
A 1.90£0.15 (R 4F
N 53542015 0.85 -1 51.940.1 PIN DESCRIPTION
— 49 24:020MDS V. A T2 07 i o | i [ ow | s
O [SErs 4824 A 2.65 9 e m W
7 S| | . — 50 2 [ wor [ = | o
o™ H ! T sl 12 s —— s o I T EYA
i b i - 7 ! - n AR
- B I E T w5
1 E P YR I
—_— T T e
N B Tesuige2| 10 L e e [ooisn
5 e @ | w
) E o [ | woo
2 d e
‘ o= 37 T N v e
Il 2 52 16,7 COLOR 5 A =
i A Sl 480"RCH*B00 DOTS - o 50 [0 00
o 2s VEWING DIRECTION © ALL o EREE
3 2 E FECE
= e
o | 1 ENEED
4 [4 7| (4 T o e
e 1o oo e
oo e
1 0 4 _H_ _: 0o PRSI TS £
1 E——— i
H G — b3t o1 f ]
ﬂ 3 g
D
| eun
1
E
1. DISPLAY MODE : TFT, 16, 7M Color LCD, Transmissive,Normal black O CTROUTT DTAGRAM: i M B R R o
2. VIEWING DIRECTION : full view
[ ] 3. BACKLIGHT: SCHIP-WHITE LED CUSTOMER APPROVE
4, OPERATING TEMPERATURE:  -20° C TO 70° C -
STORACE TEMPERATURE: ~ -30° C TO 80° C Mechanical Electrical PRODUCT NO. DRAW NO. REV
s N TOLERANCE:
. 5.7 b R ROHSE DECIMAL vol
6. CENERAL TOLERANCE : +0.2 e .20
Ziie | DN DSN
CHKD APPD
@ Vo1 ISSUE 110217 \‘WJ@\?_Q IN SCALE |UNIT mm |SHEET:
= 1 2 3 I 4 I 5 I 6
e
=
=
=
=
=
=
s

All Shorelndustries, Inc. One Edgewater Plaza, Staten Island, NY 10305 * tel. 718-720-0018 * Fax. 718-720-0225 * Email: sales@allshore.com



