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Specification: Amulet On-Board 5.7” Module (RoHS)

RoHS

Flow = 68 liters/min
Pressure = 38 psi
Temp = 74°C

Line # 3

Bottling Rate
o e
@ Normal

Part Number: MK-AOB3202405B
MK-AOB3202405N
MK-AOB3202405T
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REVISION RECORD

REVISION NO. [MODEL NO.

1.00 MK-AOB3202405x

REVISION FIRST ISSUE DATE

SEPTEMBER 16, 2004

ISSUE DATE NEW REVISION NO.

COMMENTS

CHECKED
&
APPROVED BY

07/01/2005 1.01

Specified the # of LED’s on Amulet On-Board Module
Information and General Specification, updated Contour
Drawing, and updated Interface Description Notes.

ES

08/24/2005 1.02

Updated I/O descriptions in Section 6 (Interface
Description).

ES

04/04/2006 1.03

Updated Sections 4 (Absolute Maximum Ratings &
Electrical Characteristics), 6 (Interface Description), 6.1
(Typical Interface), and 7 (Contour Drawing).

ES

03/02/2007 1.04

Updated Section 1, Description of Backlight (Ultrabright
White LED 8), Description of Flash Memory (WHTML
Storage Capacity to 8 megabit), Updated Section 3,
Description of Backlight (Ultrabright White LED (8)
Updated Section 10  LED Brightness (380 CD/M?),
Added Section 12, RoHS Certificate of Compliance

FP

04/03/2007 1.05

Removed footnote number 7 regarding /RESET pin
needing be held low for a minimum of 140ms. Not
needed since reset circuitry handled on AOB module.
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1. Amulet On-Board Module Information

MK-AOB 320240 5 B

1 2 3 4
1 Product Type: Amulet On-Board Module
2 Display Resolution: 320 x 240 Pixels
3 Display Type: 5.7” Graphic LCD
4 Display Modes: B= STN Negative, Blue, Transmissive

N= FSTN Negative, Transmissive
T=FSTN Positive, Transflective

Backlight Type: Ultrabright White LED (8)
Backlight Control: Digital Potentiometer
Contrast Control: Digital Potentiometer
Viewing Angle: 6 o’clock

Operating Temp: -20°C to 70°C
Temperature Comp: Yes

Power Requirement: 5Vdc (£.25v) @ 250mA
Memory

MHTML Storage Capacity: 8 megabit

Communication Interface
Communication Type: Amulet Protocol via UART
Data Rate (BAUD): 9,600/ 19,200/ 57,600 / 115,200 bps



2. Precautions in Use of Amulet On-Board Module

* Avoid applying excessive shocks to the module or making any alterations or

modifications to it.

* Do not make extra holes on the printed circuit board, modify its shape or change any

components.

* Do not disassemble the module.
e Do not operate it above the absolute maximum ratings.
e Do not drop, bend or twist module.
» Storage: Store in anti-static electricity container and in a clean environment.

3. General Specification

N = FSTN Negative, Transmissive

T = FSTN Positive, Transflective

ITEM STANDARD VALUE UNIT
Number of Pixels 320 x 240 dots
Outline Dimension 160.0(W) x 109.0(H) x 11.4max(T) mm
View Area 122.0(W) x 92.0(H) mm
Active Area 119.2(W) x 90.3(H) mm
Dot Size 0.34(W) x 0.34(H) mm
Dot Pitch 0.36(W) x 0.36(H) mm
LCD Type B = STN Negative, Blue, Transmissive

View Direction

6 o’clock

Backlight

Ultrabright White LED (8)

4. Absolute Maximum Ratings & Electrical Characteristics

ITEM SYMBOL| MIN. | TYP. | MAX. UNIT
Operating Temperature Top -20 - +70 °C
Storage Temperature TsT -30 - +80 °C
Logic Voltage VbD 3.0 3.3 3.60 V
Supply Voltage For Module Vce 4.75 5.00 5.25 \
CMOS Input (VDD tolerant only)
Input High Voltage VIH 2.0 - - \
Input Low Voltage ViL - - 0.8 V
Input Leakage Current I - - 5 A
CMOS Output (VDD tolerant only)
Output High Voltage VoH 2.8 - - V
Output Low Voltage VoL - - 0.2 V
Pull-up Resistor Ri 37K - 202K Q
Supply Current 240 250 270 mA




5. Optical Characteristics

ITEM SYMBOL |[CONDITION| MIN | TYP | MAX UNIT
View Angle (V)6 CR=22 20 - 40 deg.
MK-AOB3202405B (H)e CR=2 -30 - 30 deg.
View Angle (V)6 CR=2 30 - 60 deg.
MK-AOB3202405N | (H)@ CR22 -45 - 45 deg.
View Angle (V)6 CR=22 30 - 60 deg.
MK-AOB3202405T |  (H)g CR>2 -45 - 45 deg.
Contrast Ratio CR - - 5 - -
Response T rise - - 200 300 ms
Time T fall - - 150 | 200 ms

5.1 Definitions

mView Angles

7 ( Visual angle direction )

mResponse time

Nonselected Condition Selected Condition

mContrast Ratio

Brightness at selected state ( BS )
Brightness at non-selected state ( Bns )
Selected state

/

Non-selected state

Brightness (%)

Bs

Bns

— Operating voltage for LCD driving

Nonselected Condition

10 %

Brightness
100 %

o0

tr

Rise Time

td

Decay Time ( fall time tf)




6. Interface Description

Pin Type

I = 'CMOS Input
0 = 'CMOS Output
P Power Supply

"The 1/0 pins are only VDD tolerant and must adhere to the voltage levels depicted in
Section 4 (Absolute Maximum Ratings & Electrical Characteristics).

Pin # Signal Type Description

1 GND P Ground.

2 GND P Ground.

3 /[FSS O 'Flash slave select. This pin should be left unconnected.

4 TXD O 'Asynchronous data output.

5 ITSS O 'Touch panel slave select. This pin should be left unconnected.
6 RXD I 6Asynchronous data input.

7 /CSS O 'Contrast slave select. This pin should be left unconnected.

8 GND P Ground.

9 /BSS O 'Backlight slave select. This pin should be left unconnected.

26System power up mode. A low level boots Amulet in run mode. A high

10 PROG MODE ! level boots Amulet in program mode.
11 /SS4 O 'SPl slave select 4. This pin is for future use and should be left unconnected.

45Touch panel calibration mode. A low level does not perform a calibration
session. A high level performs a calibration session.

13 /SS5 O 'SPl slave select 5. This pin is for future use and should be left unconnected.
38Flash programming baud rate. A low level sets the flash programming rate

12 TPC I

14 FFBS I to 19,200 bps. A high level sets the flash programming rate to 115,200 bps.

15 /SS6 O 'SPl slave select 6. This pin is for future use and should be left unconnected.

16 GND P Ground.

17 RAMTSTO O 'External SRAM test results. This pin should be left unconnected.

18 /RESET I 87System reset. A low level of 10us or longer will generate a system reset.

19 GND P Ground.

20 /IRQ | "®System interrupt. This pin should be left unconnected.

21 SCLK O 'SPl clock. This pin should be left unconnected.

22 GND P Ground.

23 MISO | 'SPl data in. This pin should be left unconnected.

24 GND P Ground.

25 MOSI O 'SPl data out. This pin should be left unconnected.

26 GND P Ground.

27 GND P Ground.

28 Vee P *Supply voltag(_e for mogiule_. A regulated voltage between 4.75V and 5.25V
should be applied to this pin.

29 GND P  Ground.

30 Vce P 5Supply voltage for module. A regulated voltage between 4.75V and 5.25V
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should be applied to this pin.

'The 1/0 pins are only VDD tolerant and must adhere to the voltage levels depicted in
Section 4 (Absolute Maximum Ratings & Electrical Characteristics).

2Input pin is read upon power up, a system reset, or when writing to flash.

*Input pin is only read when a flash programming session has been initiated.

*Input pin is read upon power up or a system reset.

®Supply voltage must provide 5V @ 250mA.

8Internally pulled high. If pin is externally connected, interface it to an open collector output.

6.1 Typical Interface

TXD Pin 4 ’ RS232 transceiver > DB?9 (if needed) or direct
RXD Pin 6 < (if needed) < connection to external processor

Low = Run mode
PROG MODE Pin 10 | High = Program mode

47 Low = No calibration

TPC Pin 12 High = Perform calibration

47 Low = 19,200 bps

High = 115,200 bps
FFBS Pin 14

‘7 Low = System reset

/RESET Pin 18

47 Power supply
GND Pin 27/29 5V @ 250mA
Vcec Pin 28 /30

External Hardware




7. Contour Drawing

Pin No. [Symbol Pin No. |Symbol
1 GND 2 GND
3 [FSS 4 TXD
5 ITSS 6 RXD
7 /CSS 8 GND
PROG
9 /BSS 10 MODE
11 /SS4 12 TPC
13 /SS5 14 FFBS
- 15 /SS6 16 GND
166805 IPINNO.| SYMBOL [PINNO.{ SYMBOL 17 RAMTSTO 18 /RESET
ST IR ot 19 GND 20 /IRQ
el P o | s sl |6 [ RO 21 SCLK 22 GND
=R T s lslon 23 MISO 24 GND
= ] s [ e 25 MOSI 26 GND
13 885 14 | BAVD
15| ss6 | 16 | G\D 27 GND 28 Vcc
. — | Dermlwe 29 GND 30 Vce
- 3 Z ; 21 | SCLK | 22 | GND
e S ow
= "/ GND ;8 vCce A
L N 29 | GND | 30 | vCC
LT mm
ol :jj 160.0£0.5
] i
2 &wﬂ :{
= LCD INTERFACE HEADER J1
(30 PIN CONNECTOR)
[ 1 [ 1 1 1 1 I?
4.00 —= pe— 51 |:|
— | 4324
LD INTERF ACE HEADER 1
All Measurement are " ] Connectar - FCIS2601-530-5
(+f- 0.5mm} CoTi=1 IR :__-.l;_ Mating Connector (Board mourt)
4 ”'}“ 23] 311 Spp Technology Inc. - BOG1-3032-273
JJ 11.05 Mating Conmector [ socket cable )
O L AMP - T46285-7 O
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8. Quality Assurance

Screen Cosmetic Criteria

NO.

DEFECT

JUDGMENT CRITERION

PARTITION

Spots

A) Clear

Size: d mm _Acceptable Qty in active area
d<0.1 Disregard
0.1<d=<0.2 6
0.2<d<0.3 2
0.3<d 0

Note: Including pinholes and defective dots,

which must be within one pixel size.
B) Unclear

Size: d mm__Acceptable Qty in active area
d<0.2 Disregard
0.2<d<0.5 6
0.5<d<0.7 2
0.7<d 0

Minor

Bubbles in
polarizer

Size: d mm _Acceptable Qty in active area
d<0.3 Disregard
0.3<d<1.0 3
1.0<d<1.5 1
1.5<d 0

Minor

Scratch

In accordance with spots cosmetic criteria. When
the light reflects on the panel surface, the
scratches are not to be remarkable.

Minor

Allowable density

Above defects should be separated by more than
30mm from each other.

Minor

Coloration

Not to be noticeable in the viewing area of the
LCD panels.
Backlight type should be judged with the
backlight in the on state only.

Minor

10




9. Reliability

Content of Reliability Test

Environmental Test
APPLICABLE
NO. TEST ITEM CONTENT OF TEST TEST CONDITION STANDARD
High temperature Endurance test applying the high 80°C
1 storage temperature for a long e
storage time 200hrs
Low temperature Endurance test applying the low -30°C
2 storage temperature for a long  —
storage time 200hrs
Endurance test applying the
3 High temperature | electric stress (Voltage & Current) 70°C
operation and the thermal stress to the 200hrs
element for a long time.
Low temperature Endurance test applying the -20°C
4 ; electric stress under low —_—
operation ; 200hrs
temperature for a long time.
. Endurance test applying the high o o
5 High lte_mperature/ temperature and high humidity 80°C,90%RH —
humidity storage . 96hrs
storage for a long time.
. Endurance test applying the
High tempgrature/ electric stress (Voltage & Current) 70°C,90%RH
6 humidity . —
. and temperature / humidity stress 96hrs
operation .
to the element for a long time.
Endurance test applying the low
and high temperature cycle.
Temperature -30°C 25°C 80°C -30°C /80°C
7 cycle « 10 cycles
20min— 5 30
1 cycle
Mechanical Test
Endurance test applying the 10~22Hz—1.5mmp-p
8 Vibration test |vibration during transportation and| 22~500Hz—1.5G —_—
use. Total 0.5hrs
Constructional and mechanical wsa?/Ge I1-|1a l;sslggc
9 Shock test endurance test applying the shock . e
. . 3 times of each
during transportation. N
direction
Atmospheric Enduranc_:e test applylng the . 115mbar
10 atmospheric pressure during air e
pressure test . 40hrs
transportation.
Others
Static electricity Endurance test applying the VS=800\_/’RS=1 5kQ
11 ; . CS=100pF e
test electrical stress to the terminal. 1 time
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10. Backlight Information

(Ta=25°C)

PARAMETER

SYMBOL | MIN. TYP. MAX. UNIT

TEST CONDITION

Luminous intensity

v - 380 - CD/M?

ILED=128mA

Life time

— - 50K - Hr.

V= 5Vdce

Color

White

11. Touch Panel Information
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11.1 Machine Specifications

SPECIFICATION

CONDITION
R8.0 HS 40 °

ITEM

Less than 80g

Silicon rubber
or R0.8

Operating force

More than 2H

Polyacetal pen
Pencil test
@550nm

Hitachi U3300

More than 80%

Surface hardness
Light transmission

More than 1,200,000 times

Force:250g
Speed:2cm/sec

Durability for pen

selections
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12. RoHS Certificate of Compliance

o7 Amulet
71\ Technologies

Certificate of Compliance

February 6, 2007

Amulet Technologies hereby certifies that the Amulet OnBoard (AOB) Modules are compliant
with the EU Directive 2002/95/EC and for the Restriction of the use of certain Hazardous
Substances in Electrical and Electronic Equipment (RoHS).

No Lead (Pb), Mercury (Hg), Cadmium (Cd), Hexavalent Chromium Cr+6), Polybrominated
Biphenyl (PBB), or Polybrominated Diphenyl Ether (PBDE) is intentionally added to the part.
Any trace impurities of the RoHS substances in the parts are below the RoHS specified levels.

Toxic or Hazardous Substances and Elements
Lead |Mercury |Cadmium |Hexavalent |Polybrominated |Polybrominated
Chromium |Biphenyls Diphenyl
Ethers
(Pb) (Hg) (Cd) (Cr6) (PBB) (PBDE)
Maximum concentration [ <. 1% | <.1% | <.01% <.1% <1% <1%

Fred Power
Operations Manager
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




