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1. FEREN
THET . COG
RN 240X128 SR

BorfER: STN, POSITIVE
IRZN 48 1/128Duty, 1/12Bias

M. 6: 00

%% LED, Hf
TARRSE: -20C—+70°C
BRI . —30°C—+80°C
oKz IC: UC1608

2. FIHXHF
UC1608 #ttg+S
3. HUBARF M
eyl FE(E PAAT
ik 1315 (w) X91.00(h)X9.2(t)Max mm
AR RIX 112.0(w)X 62.0(h) mm
RURZN 0.4(w)X0.4(h) mm
o) B 0.05(w)X0.05(h) mm
4. YEEHFEM:
) 55 %M /M TYP IS ONE] FLA
IRy L Vop. 25C 8.8 9.0 14.5 Vv
W) 8 I ) Ton 25°C — 127 400 Ms
Toff 25C — 263 400 Ms
xof Bb
CR 25C — 9 — —
P 91 25C — 88 — DEG
L&V 25C — 1.2 — —
5. RIS
SR e B/ME R <R3
PR vdd -0.3 +3.30 \Y
IR B Vout,VO -0.3 +145 \Y;
AR Top 20 +70 C
AL Tt -30 +80 C
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6. EONRF

AC CHARACTERISTICS

tasgn
CS5
tossasp tovao h tossoeo
| rwran, tewwan tHFwen
WRO, - | -
WR1 ¥ S
to=en toHan
Write >$ $<
D[7:0] X
taccan tooao
[
Read ] ——
D[7:0]
(2.7V < Vbp< 3.3V, Ta=-3010+85°C)
Symbol Signal Description Condition Min. Max. JUnits
tasan CD Address setup time 0 - ns3
tanso Address hold time 20
tovan System cycle time - ns
8 bits bus (read) 140
(write) 140
4 bits bus (read) 140
(write) 140

tpwrao WR1 Pulse width 8 bits (read) 65 - n3
4 bits 65

trwwan WRO Fulse width 8 bits [wnite) 35 - n3
4 bits 35

tHPwan WRO, WH1 High pulse width - n3
8 bits bus (read) 65
(write) 35
4 bits bus (read) 65
{write) 35

to=an oo~D7 Data setup time 30 - n3
topHan Data hold time 20

taccen Read access time CL= T00pF - (] ns
taoan COutput disable time 12 20

tssasn CS1/C50 Chip select setup time 10 ns

tcsspao 10

tCsHED 20
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CD P ¢ X

tazga _ tasms
CS
foasans toves tcsspes
|‘ " | wres, tewwee fLrwes
WR1
toses « tones o
frite >$ +<

D[7:0] ><::

tacces tooes

Read

D[7:0] < o>

(2.7V = Vbp< 3.3V, Ta= —30 to +85 C)

Symbol Signal Description Condition Min. Max. [ Units
tazea CD Address sefup time 0 - ns
tares Address hold time 20
Tevea System cycle time - ns

8 bits bus (read) 140
(write) 140
4 bits bus (read) 140
{write) 140
tPwras WR1 Pulse width 8 bits (read) 65
4 bits 65 - ns
trwwes Pulse width 8 bits (write )y 35 - nSs
4 bits 35
tLPwes Low pulse width = nS
8 bits bus (read) 65
(write) 35
4 bits bus (read) 65
(write) 35
tozes Do~D7 Data setup fime 30 - ns
toees Data hold time 20
Coee Read access time CL="100pF - &0 ns
topes Output disable time 12 20

tessass C31/Cs0 Chip select setup time 10 ns

tcesnes 10
ficsHes 20
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cD

1asss _famsa
CS
CSSASE | toves
‘ tLPwss tHawsa
| |t
SCK
toass toHss
S m— P |
SDA ),k k N
(2.7V < Vbp < 3.3V, Ta=—30 to +85°C)

Symbol Signal Description Condition Min. Max Units
tasss cD Address setup time 0 - ns3
tapse Address hold time 20 — ns
tovss System cycle time 140 - nS3
tLewes 5CK Low pulse width 65 - ns
tHPwsa High pulse width 65 - n3
toase SDA Data setup time 30 - nS
toesse Data hold time 20
tossase 10 nS
tcssosa CS Chip select setup time 20
tosHss 10

tosHse tcssoes
(2.7V = Vbp < 3.3V, Ta= 30 to +85 C)

Symbol Signal Description Condition Min. Max. | Units
tovso System cycle time 140 - ns3
tewes SCK Low pulse width 65 - ns3
tHPwsa High pulse width 65 - nS

550 . Data setup time 30 - nS
tomso Ll Data hold time 20

tossase 10 n3
toesnss CSs Chip select setup time 20
tesHss 10
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tRIIﬁII
RST \r b-‘

(2.7V = Vop < 3.3V, Ta=—-30 to +85°C)

Symbol Signal Description Condition Min. Max. | Units
trw RST Resat low pulse width 1000 - ns
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7. BEIEH (vDD=2.84V)

Symbol Parameter Conditions Min. Typ. Max. Unit
Voo Supply for digital circuit 27 28 33 W
“ooza | Supply for bias & pump 27 28 33 Ay
Vico Charge pump output Voo = 2.7V, 25°C 12.5 16 Ay
Vo LCD data voltage Vooais = 2.7V, 25°C 1.63 Ny
ViL Input logic LOW 0.2Voo Y
Vi Input logic HIGH 0.8Voo v
VoL Cutput logic LOW 0.2%6p iy
Von Cutput logic HIGH 0.8Voo Y
I Input leakage current 1.5 A
Cm Input capacitance 5 10 PF
Cour | Output capacitance 5 10 PF
Roisss | SEG output impedance Vo = 12.5V 1.5 3 kO
Roicowy | COM output impedance Vo =9 15 3 kO
fine | Average frame rate 6a Fi=} - Hz
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8. TIMHiA
el e X
UGS | B4R J7 T S ReRiA
1 VSS I D YL OV
2 VDD I WA IE 3. 3V
3 [ I JEfE S, HAM
4 /D - BN Sk $E: m . DBO-DB7 b B R ¥
fICHESE: DBO-DB7 M fpfEds 4
WRO 7 0 SOk 6800 42 I, B2/ 5. RW=H: ek
5 I RW=L: 5#4F
MR 5E O 8080 #E LTI, /WR 5 AN fa5 il i)
6 WR1 . M E SN 6800 2, ChffReds I, E=H 2L
R E L 8080 FEILIIN, /RD A ieda i, A4k
7 DBO 1/0 AR S N 5
8 DB1 1/0 AR S N 5
9 DB2 1/0 AR S N 5
10 DB3 1/0 RS N 5
11 DB4 1/0 R S N 5
12 DB5 1/0 RS N 5
13 DB6 1/0 R S N 5 T
14 DB7 1/0 R S N 5 T
15 G/CS I JriEEN, KA Gl 10)
16 G-S0 - AT EER R Gl 10)
17 G-SI - FATEAR R Cilillh 10)
18 SCLK - AT BN Gl 10)
19 LED+ I TO6HLYE, LED+ (3.3V)
20 LED- I Y6 Y, LED- (OV)
i HEEBIFEIC MNMARUSE (REXNFFESHRERFM) , #

AR MuE AT LA T &
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9. Ak

TR @K:
Command CDIWR|DFr | D6 | D65 | D4( D3| D2 | D1 | DO Action Default

T |Wiie Daia Byte 1|0 |# | # | # | #|#| & | # | # Write 1 byte N/A
2 |Read Data Byte 1 1 # | # B | #F| % # #* # Read 1 hyte PIA,
3 | Get Status 1] 1 |BZ | M| DE | RS WA GNT | GND| 1 Get Status A,
4 Set Column Address LSB 0 ] o0 0 0| # # # # Set CA[3:0] 0

Set Column Address MSB 0 ] o0 0 1 # # # # Set CA[V:4] 0

et Mux - - - ] i MR 11
: temqul:atsfetiigﬂdnensatinn. - oo 1o # FO|F | SetR TCIOD 'rl'ﬂ:R ::III)J
6 |Set Power Control 0 0 0 i 1 0 1 # # # Set PC[2:0] 101k
7 Set Adv. Program -:nnt_ru:ul. 0 ] 0 i 1 1 0 i] i R | For UltraChip only. NIA

(double byte command) i) | # 3 i # | # i it # Do not use.
8 |Set Start Line 0 ] 0 1 #| #| # # # # Set SL[5:0] 0
g Set Gain and Potentiometer] 0 0 1 ) 0 0 0 0 0 1 Set {GN[1:0] GMN=3

(double-byte command) 0 i # #* # #| % # # # PMI5:0T} PM=0
10 |setRAM Address Control 0 ] 1 0 0 a 1 # #* # SetAC[2:0] 001b
11 | Set All-Pixel-ON 0 ] 1 0 1 0| 0 1 0 # Set DC[1] O=disable
12 | Set Inverse Display 0 0 1 {0 1 0 0 1 1 # Set DC[O] O=disable
13 | 3et Display Enable 0 0 1 i 1 0 1 1 1 # Set DC[2] O=disable
14 | Set Fixed Lines 0 ] 1 0 0 1 # # #* # Set FL[2:0] 0
15 | Set Page Address 0 0 1 i 1 1 # # # # Set PA[3:0] 0
16 |Set LCD Mapping Control 0 0 1 1 0 0 " # # # Set LC[3:10] 0
17 | 3ysiem Resetl 0 0 1 1 1 0 0 0 1 0 Sysiem Reset MIA
18 |NOFP 0 0 1 1 1 0 0 0 1 1 Mo operation A&
19 |Set LCD Bias Ratio 0 0 1 1 1 a 1 0 #* # Set BR[1:0] 10b=12
20 |Reset Cursor Mode 0 ] 1 1 1 a 1 1 1 0 | AC[3]=0, CA=CR A,
21 |2et Cursor Mode 0 0 1 1 1 a 1 1 1 1 AC[AI=1, CR=CA PIA,
22 Set Test Control 0 0 1 1 1 0 0 1 LI For UtraChip only. NIA

(doubile byte command) 0 0 # 3 & # | # # # | # Do not use. :

R4
(1) Write data to display memory
Action c/ofjwir] D7 | D6 [ D5 [ D4 | D3 | D2 | D1 | DO
Write data 1 0 Bbits data write to SRAM
(2) Read data to display memory
Action CIDyWIR] D?|D6|D5|D4|D3|D2|D1|D{]
Read data 1 1 Bbits data from SRAM

Write/Read Data Byte (command 1,2) operations access display buffer RAM based on Page Address (PA)

register and Column Address (CA) register. To minimize bus interface cycles, PA and CA will be incremented
automatically depending on the setting of Access Control (AC) registers. PA and CA can also be programmed
directly by issuing Set Page Address and Set Column Address commands.

If Wrap- Around (WA) is OFF (AC[0] = 0), CA will stop increasing after reaching the end of page (MC), and
system programmers need to set the values of PA and CA explicitly. If WA is ON (AC[0]=1), when CA

reaches end of page, CA will be reset to 0 and PA will be increased or decrease by 1, depending on the
setting of Page Increment Direction (PID, AC[2]). When PA reaches the boundary of RAM (i.e. PA =0 or 15),
PA will be wrapped around to the other end of RAM and continue.

(3) Get Status

Action CDWIRQD7 (D& (D5 | D4 | D3 | D2 | D1 | DO
Get Status 0 1 JBZ | MX|DE| RS | WA [GNT|GND| 1
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Status flag definitions:

BZ: Busy with internal process.

Adx: Status of register LC[2], mirror X.

DE: Display enable flag. DE=1 when display enabled

RS: Reset in progress. If R3=1, host inferface will be inaccessible.
WA: status of register AC[0]. Automatic column/page wrap around.
GNQ, 1. GN[1:0]. register Gain

(4) Set Column Address
Action C/IDIW/RJD7 |D6 (D5 | D4 |D3 | D2 | D1 | DO
Set Column Address LSB CA[3:0] OO0 |0 |0 |0 |CA3|CAZICATICAD

Set Column Address MSB CA7:4] OJOoOjJoOo |0 | 0|1 |CAT|CAS| CAS|CAL
Set the SRAM column address before Write/Read memory from host interface.

CA possible value=0239

(53) Set Multiplex Rate and Temperature Compensation
Action C/ID|jW/RJ D7 |D6 (D5 | D4 | D3 | D2 | D1 | DO

Set Multiplex Rate MR
Set Temperature Compensation TC[1:0]
Set the multiplex ratio {(number of rows)and temperature compensation.

MUX ratio definition:  0b=96 1b=128

ocjgojojo|1 0 0 |MR|TCT|TCO

Temperature compensation curve definition:
00b= -0.00%IC 01b=-005%/C 10b=-0.10%/C 11b=-0.20%/C
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(6) Set Power Control

Action CIDfW/Rj D7 |D6 |D5 (D4 | D3 ( D2 | D1 | DO
__Set Panel Loading PC[2:0] 0jo0jojo]1 ] 1 [PCZ|PC1|{PCO]
Set PC[10], according to the capacitance loading of LCD panel.

Panel loading definition:
00b: LCD < 26 nF 01b: 26 nF < LCD < 43 nF
10b: 43 nF < LCD < 60nF 1Mb: 60nF < LCD < 90 nF
Set PC[2] to program to use internal charge pump of external Vico source.

Pump control definition:
Ob=External Vico Th=Internal Yico

(7) Set Advanced Program Control

Action C/DJWI/R| D7 |D6 (D5 | D4 | D3 ( D2| D1 | DO
Set APC[0] ojofjojoj1|1|{0ojJoOo|0|R
(Double byte command) 0jJo APC register parameter

For UltraChip only. Please Do NOT use.

(8) Set Start Line

Action CIDIW/RjJ D7 |D6 |D5 | D4 (D3| D2| D1 | DO

Set Start Line SL[5:0] 0 0 0 1 |SLE|SL4 |SL3|SL2{SL1|SL0
Set the start Ine numper

Start line setting will scroll the displayed image up by SL rows. The valid value is between 0 (no
scrolling) and 63. One example of the visual effect on LCD is illustrated in the figure below.

Image row 0 Imagerow N

Image row 127
mage row N Imaage row 0

Image row 127 ge ro
Image row 127 Image row N1

s5L=0 SL=N

(9) Set Gainand Potentiometer

Action CIDWIRJ DY |D6 |D5 | D4 | D3 | D2 | D1 | DO

Set Gain and Potentiometer opoq 0 (0|0 LU O I VI

GMN [1:0] PM [5:0]
(Double byte command)
E‘rogram Gain (GN[1:0]) and Potentiometer {IE' M[5:0]). See section LCD VoLTace SeTTing for more detail.

Effective range of GN =0~ 3 PM value =0~ 63

0| 0 |GNT|GNOIPMS(PWE (PM3(PM2 (PMTPMO
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(10) Set RAM Address Control

Action CID(WIRyD7 (D6 |D5 (D4 | D3 | D2| D1 | DO
Set AC [2:0] ocpoj1{0j0|0D 1 |AC2|ACT|ACH

Program registers AC[2:0] for RAM address control.

AC[O] - WA, Automatic column/page wrap around.

0: CA or PA {depends on Acyl: ) or 1) will stop incrementing after reaching boundary
1: CA or PA (depends on AC[1]= 0 or 1) will restart, and PA or CA will increment by one step.

AC[1]- Reserved (always set to ()

AC[2]- PID, page address (PA) aute increment direction { 0/1 =+/-1 )
When WA=1, controls whether page address will be adjusted by +1 or -1, when CA reached CA boundary.
No effect when WA=0.

CA boundary is 239 and PA boundary is 15 when PID=0, PA boundary is 0 when PID=1.

(11) Set All Pixel ON

Action C/IDJWIRJ D7 (D6 |D5 (D4 | D3 | D2 | D1 | DO
Set All PixelOn DC [1] ojpojpt1jof1|0ojo| 1] 0 |DCY
Set DUJT] to force allSEG drivers to output ON signals. This function has no eftect on the existing data stored

in display RAN.

(12) Set Inverse Display

Action CIDfW/RJ D7 (D6 |D5 | D4 | D3 | D2| D1 | DO
Set Inverse Display DC [0] 0 oq 1 0 1 0 0 1 1 |DCO

Set DC[0] to force AllSEG drivers to output the inverse of the data stored in display memory. This function
has no effect on the existing data stored in display RAM.

(13) Set Display Enable

Action C/IDJW/RJ D7 |D6 | D5 | D4 | D3 | D2 | D1 | DO
Set Display Enable DC[2] ojogp1|o|1]|0 1 1| 1 |DCH
This command is for programming registers EJC[E].

When DC[2] is set to 0, the IC will put itself into Sleep mode. All drivers, voltage generation circuit and timing
circuit will be halted to conserve power. When DC[2] is set to 1, UC 1608 will first exit from Sleep mode,
restore the power and then turn on COM drivers and SEG drivers. There is no other explicit user action or
timing sequence required to enter or exit the Sleep mode.

668 1B29 2F46 200001
021-53083613 (2F46 ) ; 021-61209205 (1B29 ) http://www.shsixian.com

021-53083619 (2F46 ) ; 021-53085237 (1B29 ) E-mail: sx@shsixian.com



OCM240128-9 41| 5 -13-

(14) Set Fixed Lines

Action CIDf(W/Ry D7 (D& (D> (D4 | D3 | D2| D1 | DO

Set Fixed Lines FL [3:0] ojofjy1 |0 (0|1 |FL3|FLZ|FLT|FLO

The fixed line function is used to implement the partial scroll function by dividing the screen into scroll and
fixed area. Set Fixed Lines command will define the fixed area, which will not be affected by the 5L scroll

function. The fixed area covers the top 2xFL rows for mirror ¥ (MY} is 0 and bottom 2xFL rows for MY=1. One
example of the visual effect on LCD is illustrated in the figure below.

Fixed area 1 1

(2xFL)
Scroll area

Scroll area

v Fixed area #
2xFL 128
128 @xfL)
MY =0 MY =1

(15) Set Page Address

Action C/IDjW/Ry D7 |D6 (D5 (D4 | D3 | D2 | D1 | DO
Set Page Address LSB PA [3:0] ojoj1 0|1 1 | PA3| PAZ | PAT | PAD
Setthe SHAW page addrass betore write/read memory from host interface.

Effective range of value =0~ 15

(16) Set LCD Mapping Control

Action CIDW/RyD7 |D6 (D5 | D4 | D3 | D2 | D1 | DO

Set LCD Mapping Control LC[3:0] ojyofj1 1 0|0 [MY)|MX| O | MSF
Set LC[3:0] for COM {row) mirror (MY'), SEG (column) mirror (MX) and MSE first or LSB first options (MSF).

MY is implemented by reversing the mapping order between RAM and COM (row) electrodes. The data
stored in RAM is not affected by MY command. MY will have immediate effect on the display image.

MX is implemented by selecting the CA or 239}CA as write/read (from host interface) display RAM column
address so this function will only take effect after rewriting the RAM data.

MSF is implemented by MSB-LSB swapping. When M3B first (LC[0] ) bit is set, data D[7:0] will be
re-aligned as D[0:7] then be stored to RAM.

(17) System Reset

Action C/IDJW/R{ D7 |D6 (D5 | D4 | D3 | D2 | D1 | DD
System Reset 0 opq1 1 1 0 o] 0|1 0
I'his command will activate the system reset. [he system will take about Toms 1o reset
(18) NOP
Action C/ID{W/Ry D7 |D6 | D5 | D4 [ D3| D2 | D1| DO
No operation ojogp1 (1 ({1{o0jo0jo|1|1

This command is used for “no operation”.
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(19) Set LCD Bias Ratio

Action CIDW/RJ D7 |D&6 |D5 | D4 (D3| D2 | D1 | DO
Set?ias Ratio BR [1:0] 0 0 1 1 1 0 1 0 [BR1|BRO]
Bias ratio definition:
00b=10.7 01b=11.3 10b=12.0 11b=12.7

(20) Reset Cursor Mode

Action C/DJW/RJ D7 (D6 [D5 | D4 | D3 | D2 | D1 | DO
Return to Cursor. AC[3]=0, CA=CR ojoq1 1 1 0 1 1 1 0
This command is used fo reset cursor update mode function. See description below.

(21) Set Cursor Mode

Action CIDJW/RQ D7 |D6 D5 | D4 | D3 (D2 | D1 | DD
Set AC[3]=1 CR=CA opofp1]1 110 1 111 1

Set Cursor Mode command is used to turn on cursor update mode function. AC[3] will be setto 1,
register CR will be set to the value of register CA

When AC[3]=1, column address (CA) will only increment with write RAM operation but not on read RAM
operation. The address CA wraps around will also be suspendad no matter what WA settingis. The
purpose of this combination of features is to support * Read-Modify-Write” for cursor implementation.

Reset Cursor Mode command will clear cursor update mode flag (AC[3]=0), CA will be restored to previous
CA value which is stored in CR, and CA, PA increment will return to its normal condition.

(22) Set Test Control

Action C/IDJW/RjJ D7 (D6 | D5 | D4 | D3 | D2 | D1 | DD
SetTT oot /1 /1 {001 T
(Double byte command) ojo Testing parameter

This command is used for UltraChip production testing. For UltraChip Only. Please do not use
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11, Ffx

VIS REF S5

void lcm_init(void)

{

lcm _cs=0;

lem wrl=0;

delay n_ms(20);

send_cmd(OXE2);//Software Reset

delay _n_ms(20);

send_cmd(0x25);//Set Multiplex Rate and Temperature Compensation
send_cmd(OXEA);//Set LCD Bias Ratio(1/12 bias)
send_cmd(0x81);//Set Gain and Potentiometer
send_cmd(0x88);//Set Gain and Potentiometer
send_cmd(0x2C);//Set Power Control
send_cmd(0x8D);

send_cmd(0xCO0);

send_cmd(0x40);//Set Start Line
send_cmd(OxAF);//Set Display On
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