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1. FEATURES
The features of LCD are as follows

* Display mode : FSTN, Positive, Transflective
* Color : Display dot : Black
Background: White
* Display Format : 128 X 88 Dots
*I1C : UltraChip  UC1617S

* Interface Input Data : 2-Wire I°C

* Driving Method : 1/88 Duty, 1/10 Bias
* Viewing Direction : 6 O’clock
* Backlight : LED(White)

* LCM technological conditions: RoHS

2. MECHANICAL SPECIFICATIONS

Item Specification Unit
Module Size 47.9(W) x 81.7(H) x 5.0(T) mm
Viewing Area 42.7TMIN(W) x 32.46MIN(H) mm
Effective Display Area 39.025(W) x 29.465(H) mm
Character Font 128 x 88 Dots -
Dot Size 0.29(W) X 0.32(H) mm
Dot Pitch 0.305(W) X 0.335(H) mm
3. ELECTRICAL SPECIFICATIONS
3-1. Absolute Maximum Ratings (Vss=0V)
Standard Value
Item Symbol Min. |Typ.| Max. Unit
Supply Voltage For Logic VDD-Vss -0.3 - +4.0 \Y,
Supply Voltage For LCD Drive V0-Vss -0.3 - +19.8 V
Input Voltage VIN -0.4 - | Vbp+0.5 Vv
Operating Temp. Topr -20 - +70 °C
Storage Temp. TST -30 - +80 °C
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3. ELECTRICAL SPECIFICATIONS (Continued)
3-2. Electrical Characteristics (Vss=0V)

Test ] ]
Item Symbol o Min. | Typ. | Max. | Unit
Condition
Logic Supply Voltage VDD - Vss Ta=0~ 50°C 26 3.3 3.45 Vv
LCD Positive Drive Voltage
Vop=V0-Vss Ta=25°C 13.2 13.5 13.8 Vv
(Recommended Voltage)
“H” Level Vi Von=3.3V+5% - - 0.2VbDp \%
pp=3.3V+
Input Voltage | -« »| gye Vi — " lo8vop| - - v
“‘H” Level V - - 0.2VbDp \
Suput | Vop=3.3V+5%
oltage “L” Level VoL 0.8 Vbp - - \Y,
Current Consumption IDD Vbp-Vss=3.3V - 2.1 3.0 mA
NOTE: 1) Duty Ratio=1/88, Bias Ratio=1/10  2) Measuring in Dots ON-state
3-3.BACK LIGHT
3-3-1. Absolute Maximum Ratings at Ta=25C
ltem Symbol Rating Unit
Forward Current If 50 mA
Reverse Voltage (Per Chip) Vr 5 \
Power Dissipation Pd 170 mwW
Storage Temperature Range Tstg -30~+80 T
Soldering Temperature 350°C for 3 seconds
3-3-2. Electronic Characteristics
(Unless otherwise specified, the ambient temperature Ta = 257C)
Item Symbol | Min. Typ. Max Unit Condition
Forward Voltage VF 2.8 3.1 3.4 \% If=30mA
Reverse Current IR - - 30 uA Vr=5V
Forward Current IF - 30 - mA If=30mA
0.27 0.30 0.33 X
Peak wave length AP If=30mA
0.27 0.30 0.33 Y
Luminance Lv 800 - - cd/m? If=30mA
Uniformity A 70 - - % MIN/MAX*100%
* The brightness is measured without LCD panel
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3-4. TOUCH PANEL
3-4-1.ITO TOUCH PANEL

ltem Rating Unit
Dimensional Outline 47.9+0.2(L) x42.5+0.2(W)
Viewing Area 42.7+0.2 (L) x32.5+0.2 (W)
Active Area 40.6£0.2 (L) x31£0.2 (W) m
Thickness 1.0 £0.1

3-4-2. Electronic Characteristics

ltem Min. Typ. Max Unit
Max voltage(I=1mA) 3.0 - 15 \%
Optical characteristics 78% - - -
Insulation resistance 20 - - MQ
Film Terminal resistance 300 - 800 o
GlassTerminal resistance 250 - 500
Chattering Time - - 10 ms
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4. POWER SUPPLY AND BLOCK DIAGRAM

4-1.Power Supply

4-2 Block Diagram

WIDZ SVID2 - CB
EE:_ VEL+ )
= = VEL- - CBO0:4.7uf
'f CB1:4.7uf
I’*;;‘ CL:330nF/25V
RL:3.3M~10M ()
vE3 VLCDOUT
Bk VIO
:— CL —— :3::;13[{3-_'.:
LCD PANEL
128 X 88 DOTS
COM
SEG
LCD DRIVER
UC1617sGAA
DATA CONTROL
BUS BUS
MP U POWER
SUPPLY
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5. ELECTRO - OPTICAL CHARACTERISTICS

Item Symbol [Temp.| Min. Typ. Max. | Unit | Conditions |Note
=0 oY1 - 35 -
Viewing |®=180"| ©Y2 - 30 -
Angle 25C Deg. - 1,2
Cr>2 | ®=90° o X1 - 34 -
®=270"| ©X2 - 25 -
Viewing Direction 6 O’clock
Contrast . ©=0
Ratio Cr 25C 2.0 5.8 - - D=0’ 3
Response 25C - 71 250 0=0
Ti . Tr ms e 4
ime(rise) 0°C ; 950 1150 ®=0
25C - 33 250 =0
R_esponse Tf ms 6_ 00 4
Time(fall) 0C - 950 1150 ®=0

Note1. Definition of Angle ©6Y1&06Y2 Note2. Definition of Viewing Angle ©X1&©6 X2

r-t}”/ [

2= 270° ) 5H

(2= 0°+EH

Y Aada(4=07,180°) %y (3=180°+12H *X Axis(#= 90°270°) .,
| -

{(2=80"F3H | (2=270°}9H

(=180 12H
X1

Lot P,

(2=90"+3H

(2= 0°+EH

Note3. Definition of Contrast Cr Note4. Definition of Optical Response

Voltage Wave Form

Intensity
100% H H
B
Selected\Dots Luminance
OFF
Non\selected Dots
90%
0% A
Driving Voltage
Cr=B/A 1o
Tr Tf T
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6. PIN FUNCTION

Pin i
NO. Symbol /0 Functions
1 XR - XR OF RTP
2 YD - YD OF RTP
3 XL - XL OF RTP
4 YU - YU OF RTP
5 NC - -
6 | SCK(DO) | /O
In serial modes, connect D[0] to SCK, D[3] to SDA.
7 | SDA(D3) | I/O
When RST="L" all control registers are re-initialized by their
default states
Since UC1617 has built-in Power-ON Reset and Software Reset
8 RST I |command , RST pin is not required for proper chip operation.
An RC Filter has been included on-chip .There is on need for
external RC noise filter. When RST is not used, connect the pin to
VDD.
9 TST4 |/ HY Tes.t control. This pln.has on-chip pull-up resistor. Leave it open
during normal operation.
10 VSS GND G.ro_un.d. Connect Vss .and Vss2 t_o the shared GND pin
Minimize the trace resistance for is hode
VDD is the digital power supply and it should be connected to a
voltage source that is no higher than VDD2/vDD3.VDD2/VDD3 is the
11 VDD PWR :
analog power supply and it should be connected to the same power
source.
12 VBO+ LCD Bias Voltages. These are the voltage sources to provide SEG
driving currents . These voltages are generated internally .Connect
13 VB1+ capacitors of CBx value between VBx +and VBXL.
PWR |The resistance of these traces directly affects the driving
14 VB1- strength of SEG electrodes and impacts the image of the LCD
Module. Minimize the trace resistance is critical in achieving
15 VBO- high quality image.
High voltage LCD Power Supply .Connect these pins together
By-pass capacitor CL is optional .It can be connected between
16 VLCD PWR VLCD and Vss. When CL is used, keep the trace resistance under
500
17 LED A+ - |LED Backlight (+).
18 LED K- LED Backlight (-).
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7.AC CHARACTERISTICS
Serial bus timing characteristics (for ’C)

s thPw

2z tupwaizc

-
SCK
tssTaizc thsTa 2:§ tspafizc tHparzc tss‘::nai-:
taur § o lowic i}
SDA _/F:‘b /,(
2.8V = Vpp< 3.465V, Ta=-301o +855C}
Symbol Signal Description Condition Min. Max. | Units
fovize SCK cycle time (read) tr+tf = 100nS 580 - ns
(write) 275
(N SCK Low pulse width (read) 290 - nsS
(write) 137
tupwizc High pulse width (read) 280 - ns
{write) 137
tr, tf Rise time and fall time - - nS
tsspaizc Data setup time 28 - ns
thoaizc Data hold time 11 = ns
tssTaizc SCK START Setup time 28 - ns
[Y— SDA START Hold time 28 — nS
tesroize STOP setup time 28 - ns
Teur Bus Free time between 165 - ns
STOP and START condition
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8.COMMAND LIST
The following is a list of host commands supported by UC1617

C/S: 0: control 1:Data
W/R: 0: Write Cycle 1:Read Cycle
#  Useful Data bits
- Don’'t Care
Command CD|WR| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Active Default
1 |Write Data Byte 1 0 # # # # # # # # Write 1 byte N/A
2 |Read Data Byte 1 1 # # # # # # # # Read 1 byte N/A
1 | MX | MY | WA | DE | WS | MD | MS Get{v 2tratus-
3 |Get Status 0 1 Ver PMO[5:0] PMO, Product N/A
Code, PID,MID}
Product Code PID MID
4 |Set Page_ C Address 0 0 0 0 0 # # # # # Set CA [4:0] OH
5 |Set Temp. Compensation| 0 0 0 0 1 0 0 1 # # Set TC [1:0] 00b
6 |Set Panel Loading 0 0 0 0 1 0 1 0 # # Set PC[1:0]} 10b
7 |Set Pump Control 0 0 0 0 1 0 1 1 # # Set PC [3:2] 11b
& |conrol Adv'(douti)lgfg;tcet S A A SetAPCIRITOL  yja
command) 0 0 # # # # # # # # T
Set Scroll Line LSB 0 0 0 1 0 0 # # # # Set SL [3:0] OH
° Set Scroll Line MSB 0 0 0 1 0 1 - # # # Set SL [6:4] OH
Set Row Address LSB 0 0 0 1 1 0 # # # # Set RA[3:0] OOH
10 Set Row Address MSB 0 0 0 1 1 1 - # # # Set RA[6:4] OOH
I HHHHHHHAH AR
12 ?;gtntror artial - Displayl o | o | ¢ | g | 0| 0| 0| 1| # | #| setLcs Dios‘;%le
13 gi;trolRAM Address| o | o | 1 | o | o | o | 1| # | # | # | setAC[2:0] | 001b
14|Set Fixed Lines oo | ALYl LSS 2] Y |setirrre | o
15|Set Lines Rate 0 0 1 0 1 0 0 0 # # Set LC[4:3] 00b
16|Set All-Pixel-ON 0 0 1 0 1 0 0 1 0 # Set DC [1] Ob
17 |Set Inverse Display 0 0 1 0 1 0 0 1 1 # Set DC [0] Ob
18|Set Display Enable 0 0 1 0 1 0 1 1 # # Set DC [3:2] 10b
19 g?)tntrolLCD Mappingl 6 | g | 4 | 1 | 0| 0| o | # | # | # | setLci20] | 000b
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8.COMMAND LIST (Continued)

Command C/D|W/R| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Active Default
20 |Set N-Line Inversion 0 0 j j (_) 9 ; 2 2 2 Set NIV[3:0] 6H
21|Set LCD Gray Shade 0 0 1 1 0 1 # Set LC [7:5] 001b
22|System Rest 0 0 1 1 1 0 0 0 1 0 System Rest N/A
23 |NOP 0 0 1 1 1 0 0 0 1 1 No operation N/A
e[S Cofsingont | A
0 0 # # # # # # # # ’
25|Set LCD Bias Ration 0 0 1 1 1 0 1 0 # # Set BR[1:0] 11b:11
26 |Rest Cursor Update Mode| 0 0 1 1 1 0 1 1 1 0 |AC[3]=0,CA=CR| ACJ[3]=0
27 |Set Cursor Update Mode 0 0 1 1 1 0 1 1 1 1 |AC[3]=1,CR=CA| ACI[3]=1
28 |Set COM End 8 8 ! ; ; ; g 2 g ; Set CEN[6:0] | 127
29 |Set Partial Display Start 8 8 j ; ; ; ;(q)t 2 ; 2 Set DST[6:0] 0
30(Set Partial Display End | O | o | 1| L | & | k| 9| 9 | & | 4 | SetDENGO] | 127
o s 5 |9 | 1 |\ || |4 5| 4] o] |semeoomor] o
e RPN
sojgendonProgamnig 8 18 [ 1[4 (9 4 4] o seweorear| s
oo eaptnaon egoming 0 18 T LT 1 a8 a4 | s | soveeien|
35 |Enable window program 0 0 1 1 1 1 1 0 0 # Set AC[4] 0:Display
36 |Set MTP operation control 8 8 j (_) ; ; ; 2 2& 2 Set MTPC[5:0] 10H
37 |Set MTP write Mask 8 8 ; 2 ; ; ; 2 2& ; Set MTPM[7:0] 0
38 |Set VmrP1 Potentiometer 8 8 ; ; ; ; ;?t ; 2 z
. 0 0 1 1 1 1 0 1 0 1 Shared with
39 |Set Vurr2 Potentiometer 8 8 f f f ? ﬁ ? ? f; N g’g’i’; cr:? nquing A
40|Set MTP Write Timer 0 0 # # # " 4 # " # commands
41|Set MTP Read Timer S I N A R A B B I
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9. RELIABILITY

NO. Iltem Condition Criterion
1 High Temperature Operating |[70°C, 96Hrs
2 | Low Temperature Operating | ~20°C, 96Hrs
3 High Humidity 60°C, 90%RH, 96Hrs
; 80°C, 96Hrs
4 High Temperature Storage No defect in cosmetic
and operational
5 | Low Temperature Storage | ~30C, 96Hrs function allowable.
Total current
Random wave Consumption should
be below double of
6 Vibration 10 ~ 100Hz initial value.
Acceleration: 2G
60 Minute
0C to25C to50TC
4 Thermal Shock (60Min) (15Min) (60Min)
10Cycles
ffrl”g‘f\t/Dnghir%e \é‘f('\t/age: There will be
and—1~- discharged ten times
8 ESD Testing at every discharging
Air Discharge Voltage: voltage cycle_. The
+1~10kV and -1 ~-10kv |Voltage gap is 1kV.
Note: 1) Above conditions are suitable for Swissdis standard products.
2) For restrict products, the test conditions listed as above must be revised.
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10. HANDLING PRECAUTIONS
(1) Mounting Method
The panel of the LCD Module consists of two thin glass plates with polarizers
which easily get damaged since the Module is fixed by utilizing fitting holes
in the printed circuit board. Extreme care should be taken when handling
the LCD Modules.
(2) Caution of LCD handling & cleaning
When cleaning the display surface, use soft cloth with solvent (recommended
below) and wipe lightly.
- Isopropy! alcohol
- Ethyl alcohol
- Trichlorotrifloroethane
Do not wipe the display surface with dry or hard materials that will damage the
polarizer surface.
Do not use the following solvent:
- Water
- Ketone
- Aromatics
(3) Caution against static charge
The LCD Module use C-MOS LSI drivers, so we recommend that you connect
any unused input terminal to VDD or VSS, do not input any signals before power
is turned on. And ground your body, Work/assembly table. And assembly
equipment to protect against static electricity.
(4) Packaging
- Modules use LCD elements, and must be treated as such. Avoid intense shock
and falls from a height.
- To prevent modules from degradation. Do not operate or store them exposed
directly to sunshine or high temperature/humidity.
(5) Caution for operation
- It is indispensable to drive LCD’s within the specified voltage limit since the higher
voltage than the limit shorten LCD life. An electrochemical reaction due to direct
current causes LCD deterioration, Avoid the use of direct current drive.
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10. HANDLING PRECAUTIONS (Continued)

- Response time will be extremely delayed at lower temperature than the operating
temperature range and on the other hand at higher temperature LCD’s show dark
color in them.

However those phenomena do not mean malfunction or out of order with LCD’s.

Which will come back in the specified operating temperature range.

- If the display area is pushed hard during operation, some font will be abnormally
displayed but it resumes normal condition after turning off once.

- A slight dew depositing on terminals is a cause for electro-chemical reaction
resulting in terminal open circuit.

Usage under the relative condition of 40°C, 80%RH or less is required.

(6) Storage

In the case of storing for a long period of time (for instance ,for years) for the

purpose or replacement use, The following ways are recommended.

- Storage in a polyethylene bag with sealed so as not to enter fresh air outside in it,
And with no desiccant.

- Placing in a dark place where neither exposure to direct sunlight nor light is.
Keeping temperature in the specified storage temperature range.

- Storing with no touch on polarizer surface by the anything else. (It is
recommended to store them as they have been contained in the inner container at
the time of delivery)

(7) Safety

- It is recommendable to crash damaged or unnecessary LCD into pieces and wash
off liquid crystal by using solvents such as acetone and ethanol.

Which should be burned up later.

- When any liquid crystal leaked out of a damaged glass cell comes in contact with
your hands, please wash it off well with soap and water.
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11. OUTLINE DIMENSION
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