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T128128CA453A

1. Feature/ 8454k

Display resolution/ 5 %1
Display mode/ {7~ 1 24,
Driving method/2K 5} J5 1,

- 128(w)*128(h)
: FSTN ,Positive, Transflective (KA, 1E%, &)
: 1/64 Duty , 1/9 Bias

Viewing direction/+1. i : 6:00 o’clock
Backlight/#5 5t : LED , White(or Other)
Built-in controller/#= 48  : UC1617

Operation temp/ TAE#LA  : 0C~50C

Storage temp/f&f7ii/fE 1 -10°C~60°C

2. Mechanical Specifications/4Mg R~}
2.1 JSHk
Dimensional outline (W*H*T)/4ME RS © 49.0mm*55.0mm*5.2mm
Viewing area (W*H)/HL1 )~}
Active area(W*H)/ &7 R~
Dot pitch (W*H)/ 5 i

Dot size (W*H)/ 55 K/
Weigh/H i t

:42.0mm*44.5mm

: 38.375mm*40.935mm
: 0.30mm*0.32mm
:0.275mm*0.295mm

- Approx

2.2 Outline Dimension #ME R ~JE

49.040.2
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T128128CA453A

2. Block Diagram & Power supply/s R H K

Hi-v GENERATOR REFERENCE CIRCUIT

UCl617

Note

FIGURE 1: Reference circuit using internal Hi-V generator circuit

= Sample component values: (The illustrated circuit and component values are for reference only.
Please optimize for specific requirements of each application.)

Ce: 150 ~ 250x LCD load capacitance or 2.2uF (5V), whichever is higher.

CL: 330 nF (25V) is appropriate for most applications.

Ri: 3.3~10M £ to act as a draining circuit when Vop is shut down abruptly.

RL=NC({& B s FEAL LAE )

4. Pin description/PIN iR

Pin No. Pin Name Function
1 VLCD Connect capacitors Ground £ s
2 CB1+ Conntet capacitors between VB1+ and VB1- LR
3 CB1-
4 CBO- Conntet capacitors between VBO+ and VBO- P
5 CBO+
6 VDD Power Supply. 3.0V SV
7 VSS GND. 0V Hhy
8 CD Register select input, H: data; L: command PR 4 B
9 /CS Chip select input pin. ik
10 IRST Reset signal ( Low effective) BAL
11 SI (D3) Serial data write and read input/output pin. B
12 SCL (D0) | Serial pixel clock signal input pin. I 4o
A LEDIEA%, TAEHEE3.0V, TAEH30mA~45mA
B
K LEDfitl, OV

http://www.trustylcd.com

E-mail:trustylcd@163.com

6/13




T128128CA453A

5. Absolute Maximum Ratings/fRE S

ltems Symbol MIN. MAX. Unit Condition
VbD -0.3 +3.0 \ Vss = 0V
Supply Voltage/ft Hi Hi [k
Vicd -0.3 +13.0 vV Vss = 0V
Input Voltage/4ii A s VIN -0.3 Vbp+0.3 \% Vss = 0V
LED forward current/15 ¢ Hi it If 0 30 mA ---
Operating Temp./ T /e Topr 0 +50 C -
Storage Temp. /it 771 & Tst -10 +60 C -
. . . )
6. Electrical Characteristics/B <4t
6.1 Typical Electrical Characteristics
(Vss=0V, Vbbp = 3.3V +10%, Top = 25°C)
ABSOLUTE Maximum RATINGS
In accordance with IEC134, note 1 and 2.
Symbol Parameter Min. Max. Unit
Voo Logic Supply voltage -0.3 +4.0 \
ooz LCD Generator Supply voltage -0.3 +4.0 A"
Vopa Analog Circuit Supply voltage -0.3 +4.0 A"
Voozs-Voo | Voltage difference between Voo and Vopzrs - 1.6 A%
Vico LCD Generated voltage (-SODC ~ +80°C} -0.3 +19.8 A"
Vi Digital input signal -0.4 Voo + 0.5 N
Torr Operating temperature range =30 +85 °C
Tetr Storage temperature -55 +125 °C
Notes
1. Voo is based on Vss = 0V
2. Stress beyond ranges listed above may cause permanent damages to the device.
SPECIFICATIONS
DC CHARACTERISTICS
Symbol Parameter Conditions Min. Typ- Max. Unit
Voo Supply for digital circuit 1.65 3.45 W
Voo Supply for bias & pump 2.5 3.45 W
Vico Charge pump ocutput Vopzm = 2.6V, 25°C 14 15 A"
Vo LCD data voltage Vopzis = 2.6V, 25°C 0.89 1.78 v
Vi Input logic LOW 0.2Vop \
AT Input logic HIGH 0.8Vop W
Wor Output logic LOW 0.2Vpp W
Vo Output logic HIGH 0.8Von \Y
I Input leakage current 1.5 ure)
lse Standby current ¥glr3'n; EDE'?SZ’%E 3.3V, 50 LA
Cin Input capacitance 5 10 pF
Cout Qutput capacitance 5 10 pF
Ronisesy | SEG output impedance Vico = 15V 1.5 2.0 ke
Ronicony | COM output impedance Vien = 15V 1.5 2.0 k2
fLineE Average Line rate LC[4:3] = 10b -10% 21.1 +10% kHz
http://www.trustylcd.com E-mail:trustylcd@163.com 7/13




T128128CA453A

PowER CONSUMPTION

Vop = 2.7V, Bias Ratio = 11, PM =78,
Viep = 14V, Line Rate = 10b, Panel Loading (PC[1:0]) = 10b,
Mux Rate = 128, Bus mode = 6800, CL = 330nF,
Ceg = 2.2puF, Temperature = 25°C, OTP=00H,
All HY outputs are open circuit.
Display Pattern Conditions Typ. (pA) Max. (pA)
All-OFF Bus = idle 578 806
2-pixel checker Bus = idle 704 986
- Bus = idle (standby current) - 5
6.2 Timing Specifications
CcD
tasss _ tanss
Ccs0 = = =
Ccs1
tossasy tovse _ tosHss
l tLewsa _ thPwss
SCK
tossa torss
SPA . < -
FIGuURE 15: Serial Bus Timing Characteristics (for 38 / S8uc)
(2.5V = Vpp < 3.3V, Ta=—=30 to +85 C)

Symbol Signal Description Condition Min. Max Units
tasss cD Address setup time 0 - ns
taHss Address hold time 0 - nsS
fcyss System cycle time 40 - nS
tLPwss SCK Low pulse width 20 - nsS
tupwss High pulse width 20 — nS
tosss Data setup time 15 - nsS
toHss SDA Data disable time 0

tcssass Chip select setup time 5 nS
tosHss CS1/C30 Chip select hold time 5
Reset timing
tHW
il
RST
Ficure 17: Reset Characteristics
(1.65V < Vpp < 3.3V, Ta= —30 to +85 C)

Symbol Signal Description Condition Min. Max. | Units
traw RST Reset low pulse width 3 - uS
tro RST, WR Reset to WR pulse delay 10 - mS

http://www.trustylcd.com E-mail:trustylcd@163.com 8/13
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7. Backlight Characteristics/& Y4k

ltems Symbol | MIN. TYP. MAX. Unit Condition
Forward Voltage/H [+ \i 2.8 3.0 3.1 \ If=30mA
Reverse current/ i Ir 30 45 mA Vr=3V
Peak wave length/i K A nM [f=30mA
Luminance/5% /% Lv Cd/m? [f=30mA
Color /s, White (E@n EZ%/E\:’HB@)
8. Electrical-Optical Characteristics/36224¢ ¢
ltems Symbol Condition MIN. TYP. MAX. Unit NOTE
- y Tr 250
Re‘sponse time/ Jx . Taz 95°C ms 5
15 Tt 400
Contrast ratio/X} Lt J& Cr Ta=25C -
Viewing angle range/ 0 degree 3
, . Cr=2 -40 --- 40
LA
Note 1. Definition of response time
::::_:r______: l;_ T R TR L_ i e s i TN
o iy e LI o d et F___:: 5 J__—_L_—:: G I
non-sel ected selected non-selected
! \
100% 90% 10%
—
Trl Tr:Rise tine Tf Il time

Note?2 .

Definition of Contrast Ratio‘Cr’

Brightness of non-se lected segnent(B2)

Cr=

Brightness of selected segrentiBL)

Brightress

| Brightness curve for ron-selected segnent

Brightness curve for selected segrent

http://www.trustylcd.com

Oriving Voltoge

Tf:Fa

Note 3. Definition of Viewing Angle Range * 6’

Mormal ¢(8=0" 3
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9. Control and display commands/#54&-##iid

COMMAND SUMMARY

The following is a list of host commands supported by UC1617

C/D:  0: Control, 1: Data
WIR: 0: Write Cycle, 1: Read Cycle
# Useful Data bits
— Don't Care
Command CD|WR| D7 |D6 | D5 | D4 | D3 | D2 | D1 | DO Action Default
1 |Write Data Byte 1 0 # # # # i i # # Write 1 byte N/A
2 | Read Data Byte 1 1 H i # E i = # # Fead 1 byte MNIA
1 MA| MY | WA|DE WS | MD|MS Gat {Status‘ VEF.
3 | Get Status 0 1 \er PMO[5:0] PMO, Product Code, NIA
Product Code PID MID PID, MID}
4 | Set Page C Address 0 0 0 0 0 # if I # i 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
8 Set Adv. Program Control 0 0 0 g 1 1 0 0 R R Set APC[R][7:0], NIA
(double-byte command) 0 0 # # # # # # # # R=0,1cr2
9 Set Scroll Line LSB 0 0 0 1 0 0 i i # # Set SL[3:0] OH
Set Scroll Line MSB 0 0 0 1 0 1 - # # # Set SL[6:4] 0H
10 Set Row Address LSB 0 0 0 1 1 0 # # # # Set RA[3:0] 0oH
Set Row Address MSB 0 0 0 1 1 1 - i # # Set RA[6:4] 0oH
Set Vans Potentiometer 0 0 1 0 0 0 0 0 0 1
1| {ouble-byte command) o | o # | #|#| o |2]2]|e Set PM[7:0] AEH
12 | Set Partial Display Control 0 0 1 0 0 0 0 1 # i Set LC[9:8] 00b: Disable
13 | Set RAM Address Control 0 0 1 0 0 0 1 # # # Set AC[2:0] 001b
14 | set Fixed Lines ololalololilolele]|s] serrrs 0
15 | Set Line Rate 0 0 1 0 1 0 0 0 # i Set LC[4:3] 00k
16 | Set AlLPixel-ON 0 0 1 0 1 0 0 1 0 i 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] 10k
19 | Set LCD Mapping Control 0 0 1 1 0 0 0 # # # Set LC[2:0] 000b
20 | et N-Line Inversion o o TL T i e e e ] setnvzo 6H
21 | Set LCD Gray Shade 0 0 1 1 0 1 0 i # # Set LC[7:5] 001b
22 | System Reset 0 0 1 1 1 0 0 0 1 0 System Reset MNIA
23 INOP 0 0 1 1 1 0 0 0 1 1 Mo operation MNIA
24 _Set Test Control 0 0 1 1 1 0 0 1 T For testing only. N/A
(double-byte command) 0 0 # # # # # # H # Do not use.
25 ] Set LCD Bias Ralio 0 0 1 1 1 0 1 0 [ it Set BR[1:0] 11b: 11
26 | Reset Cursor Update Mode | 0 0 1 1 1 0 1 1 1 0 AC[3]=0, CA=CR AC[3]=0
27 | Set Cursor Update Mode 0 0 1 1 1 0 1 1 1 1 AC[3]=1, CR=CA ACI3]=1
28 | set coM End clol Xl alalalalalals] secensa 127
29 | Set Partial Display Start g g j ; ; ; g g ; 3 Set DST[6:0] 0
30 | Set Partial Display End g g j ; ;L ; g g ; ; Set DEN[6:0] 127
http://www.trustylcd.com E-mail:trustylcd@163.com 10/13
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Command C/D|WR| D7 |D6| D5 | D4 | D3 | D2 | D1 | DO Action Default
1 Set Window Program 0 0 1 1 1 1 0 1 0 0 Set 0
Starting Page_C Address ool -1 - -|#l#]|#|#|# WPCO
35 |Set Window Programming | o [ o [+ [+ [+ [+ [of1[of]:1 Shared [ gg 0
Starting Row Address 0 0 - # | # | # # # | # | # I'::lIEII; WPPOD
Set Window Programming 0 0 1 1 1 1 0 1 1 0 d Set
33 |EndingPage CAddress | 0 | o | - | - | - [ # [ # [ # [ # | & [°™"wec 31
34 Set Window Programming 0 0 1 1 1 1 0 1 1 1 Set 127
Ending Row Address 0 0 - # # i it i # it WPP1
35 | Enable window program 0 0 1 1 1 1 1 0 0 # Set AC[4] 0: Disable
36 | setmTP operationcontrol | O [ O L T O P AL IO O] O] setmrresol 10H
0 0 - - # # # # # # )
. 0 0 1 0 1 1 1 0 0 1 .
a7 Set MTP Write Mask 0 0 " 2 4 4 4 4 # 4 Set MTPM[7:0] 0
. 0 0 1 1 1 1 0 1 0 0 Set
38| Set Vyrps Potentiometer 0 0 # # # 4 # 4 # # MTP1
Shared
) 0 0 1 1 1 1 0 1 0 1 ; Set
39 Set Viyre: Potentiometer 0 0 # # # # # ” # # ng;w MTP2 NIA
. . 0 0 1 1 1 1 0 1 1 0 Set
40|  SetMTP Write Timer Program
0 0 # # # # # # # # | commands |LMTP3
' 0 0 1 1 1 1 0 1 1 1 Set
41 Set MTP Read Timer 0 0 # # # # # M " # MTP4

Notes:

®  Any bit patterns other than the commands listed above may result in undefined behavior.

® The interpretation of commands (37)~(41) depends on register MTPC[3].

. Commands (38)~(41) are shared with commands (31)~(34) and have exactly the same code.

When MTPC[3]=0, commands (38)~(41) are interpreted as Wi ndow Programming commands.
When MTPC[3])=1, they are the MTP Control commands,

. MTPM and PM are actually the same register. Only one of the commands (37 or 11) is valid at any
time, and it is determined by MTPC[3].

®  After MTP-ERASE or MTP-PROGRAM operation, before resuming normal operation, please always
a) Remove TST4 power source,
b) Do a full Vpp ON-OFF-ON cycle.

10. DDRAM HWHTZR

http://www.trustylcd.com
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- = o4 b = od -+ L= o (o] =+ w
Line alal8 855|885 AEE MY =0 MY =1
Adderss SL=0 SL=16 | SL=0 SL=16
00H R1 R113 | Ri28 R16
01H ‘ Rz R114 R127 R15
02H R3 R115 R126 R14
03H R4 R116 | R125 R13
04H RS R117_| Ri24 R12
05H RE R118 | Ri123 R11
0BH R7 R19 R122 R10
07H R8 R120 | Ri21 RY
08H R R121 R120 R8
09H R10 R122 | R119 R7
DAH R11 R123 | R118 RE
0BH R12 Ri124 R117 R5
0CH R13 R125 | R116 R4
0DH R14 R126 | R115 R3
DEH R15 R127 R114 R2
OFH R16 R1za | R113 R1
10H R17 R1 R112 R128
11H R18 R2Z R111 R127
12H R19 R3 R110 R128
13H R20 R4 R109 R125
14H R21 RS R108 R124
15H R22 RE R107 R123
16H R23 RT R106 R122
17TH RZ4 HB R105 R121
18H R25 RO R104 R120
19H R26 R10D R103 R119
1AH R27 R1i1 R102 R118
1BH R28 R12 R101 RA1T
Page_C0O Page_C1 Fage_C31
6CH R109 R93 R20 R36
6DH R110 R94 R19 R35
BEH R111 R95 R18 R34
6FH R112 RO6 R17 Ra3
TOH R113 R97 R16 R32
71H R114 RS R15 R31
72H R115 R99 Ri4 Ra0
73H R116 | R100 R13 R29
74H R117 | R101 R12 R28
75H R116 | RiD2 R11 R27
76H R119 | R103 R10 R26
77H R120 | Ri04 RS9 R25
78H R121 R105 R& R24
79H R122 | RI10E R7 R23
7AH R123 | RI107 RE R22
TBH 124 K108 Fa R21
7CH R125 | R109 R4 R20
7DH 126 R110 ] R19
TEH R127 K111 R2 R18
TFH R128 R112 R 1 R1T7
128 128
w|lw |~ | o WL X

=|G|O|S|S|S|8|6|S === =

> LDl la

= _I=l=zlslselzlal=]= N

ololololo|lolo]o el e el

Example: when MX=0, MY=0, SL=0, the corresponding data in SRAM as the pixels shown is:
Row1 Page_C0 = 11100100b
Row?2 Page_CO0 = 10010011b

http://www.trustylcd.com E-mail:trustylcd@163.com 12/13
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12. Inspection Standards/#K i

Item

Criterion for defects

Defect type

1) Display on inspection/ & 7~

(1) Non display (2) Vertical line is deficient

% (3) Horizontal line is deficient (4) Cross line is deficient Major
Size ®(mm) Acceptable number
. . ®<0.3 Ignore (note)
2 Black / White spot/2 5% 4 0.3< B <0.45 3 Minor
0.45<® <0.6 1
0.6<D 0
Length (mm)  Width (mm) Acceptable number
L<10 W=<0.03 Ignore
5.0<<L<10 0.03<W<0.04 3
3) Black / White line/®2£58% A 5.0<L<10 0.04<W<0.05 2 Minor
57 1.0<<L<10 0.05<W<=0.06 2
1.0<<L<10 0.06<W<0.08 1
L<10 0.08<wW follows 2) point defect
Defects separate with each other at an interval of more than 20mm
D
T
L L
4) Display pattern/{g 7 i\ ‘ Q :Lk Minor
—B—] C~
[
A+B<0.2§ 0<C|] D+E<0.25| F+G=0.25
2 l Ll 2 L 2
Note: 1) Up to!3 damages acceptable
2) Not allowed if there are two or more pinholes every three-fourth inch.
Size ®(mm) Acceptable Number
O <0.7 Ignore (note)
. 0.7<®<1.0 3
ﬁ)rez%?;r'i't';‘i %‘%‘E@‘St 1.0<d <15 1 Minor
1.5<d 0
Note: 1) Conformed to limit samples.
2) Intervals of defects are more than 30mm.
Size @ (mm) Acceptable Number
: : T <04 Ignore (note)
%/%lé)bles in polarizer/3 1 A 0.4<®d<0.65 5 Minor
0.65< P <1.2 1
1.2<d 0
7) Scratches and dent on the | Scratches and dent on the polarizer shall be in the accordance with “2) Minor
polarizer/3E IR/ Black/white spot”, and “3) Black/White line”.
8) Stains on the surface of | Stains which cannot be removed even when wiped lightly Minor
LCD panel/3%55_ FA 75 & with a soft cloth or similar cleaning.
9) Rainbow color/Z& (4, grc()aa{ainbow color is allowed in the optimum contrast on state within the active Minor
10)Viewing-area encroachment/3% | Polarizer edge or line is visible in the opening viewing area due to polarizer Minor
Tl 2 Y BAE A shortness or sealing line.
11) Bezel appearance/#k 4 i Rust and deep damages that are visible in the bezel are rejected. Minor
12) Defect of land surface ¥ fi#t%4 | Evident crevices that are visible are rejected. Minor
(1) Failure to mount parts
13) Parts mounting/#f {422 %% (2) Parts not in the specifications are mounted Minor
(3) For example: Polarity is reversed, HSC or TCP falls off.
: sumkote e | (1) LSI, IC lead width is more than 50% beyond pad outline. :
14) Part alignment/#ifF45 2% | (5) ot than 50% of LS|, IC leads is off the pad outline. Minor
15) Conductive foreign matter (1) 0.45<®,N=1
(solder ball,solder hips)/Z4 (2) 0.3<®<0.45, N=1, @: Average diameter of solder ball (unit: mm) Minor
Ji R YD (3) 0.5<L, N=1, L: Average length of solder chip (unit: mm)
16) Bezel flaw/gk EHi 3 Bezel claw missing or not bent Minor
L (1) Failure to stamp or label error, or not legible.(all acceptable if legible)
%s?a%n!r;)?ilr?;tilr?gigz;iginﬂ;bg:;;‘%* (2) The separation is more than 1/3 for indication discoloration, in which the Minor
- characters can be checked.
http://www.trustylcd.com E-mail:trustylcd@163.com 13/13
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12. Handling precautions &R

1.

Refrain from strong mechanical shock and forces to the module. It may cause improper operating or
damage to the module.

B 1 RE B A R A2, DA St RS 2 45 A RIS AT TR

The polarizer used on the display surface is easily scratched and damaged. Extreme care should be
taken when handling. When cleaning the display surface, use soft cloth with a solvent recommended :
ethyl alcohol , isopropyl or hexane) and wipe gently, do not use the following solvents : water, ketone or
aromatics .

R R T ) D YRR 0 A RO, BT DA A B e IR 2, ATV R O T e, AN
RIK,  SH%5E .

Wipe off water or oil drop immediately If you leave drop for a long time, stain and discoloration may
occur.

ST R 7 e L O R K, A5 ) 25 HR IS RORI 2% 5

Do not touch pads or pins of interface directly with bare hands. When handling the LCD module, put on a
soft glover like finger-glover.

ANEEE T LAl AL SR E . R ERAL Nk, ISR R .

Protect the module from static electricity, it may cause damage to CMOS LSI.

R T A G i R, 2R CMOS LS.

To prevent LCD panels from degradation, do not operate or store them exposed directly to sunlight or
high temperature/humidity.

ANEEE A KRN, il ORI N BRI AFLCDREZ, DS M2 1)

If the liquid crystal leaks from the panel it should be kept away from the eyes and mouths. In case of
contact with skins, wash away thoroughly with soap and water.

LA, SR HNIRA O B Rk BT, B B IR MK e

Soldering should be only performed on the I/O terminals within the temperature of 280+20°C and
soldering time should be less than 4 seconds.

LAE280 - 20°C IR FAENOZ s S BRI HLORUEIBEIN (W) 4 T-440

Supply voltage within the specified voltage limit, the maximum rating, higher voltage cause the shorter
LCD life or damaged.

S0 LA E 1 F I YE B N SRR, O URAE i T9a 52 F IS OIS 00 N SRR, S iR 21 A7 i A2 R

10. Do not input any signals before power is turned on. Do not connect or disconnect the module on the state

of Power-ON.
PEH 2 AN B NATA 55, AR RERR BT LCD 4.
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