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1. F=afEN

FHLTE:
LN EER
ATV S
eziE e

fiLff: 6:

COG

128X128 ik
STN/FSTN, POSITIVE
1/128Duty,1/9Bias

00

%5%: LED, A
TAEWLE: -20°C-+70°C
A7 . -30°C-+80°C
IKZh 1C: UC1617S

2. HIHH

UC1617S #its+5

3. PR
F5 FrifEfE BT
Btk 91.0 (w) X91.0(h)X10.7(t) mm
AR 7R IX 65.8(w) X 58.8(h) mm
ORI 0.463(w) X 0.4083(h) mm
AR B 0.02(w) X 0.02(h) mm
4. FEmiER
coml comeb
comoe4 SEG1 SE012800m128
comb64 SEG1 SEG128com0
IC:UC1617/S
coml27 come3
INTEFACE
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5. JEEgFME

20 (iRs] A 5/ ME TYP SN L
UKy L s \Vop. 25C 8.8 125 18.0 \%
M) J8; F ] Ton 257C — 127 400 Ms

Toff 25C — 263 400 Ms
Xif L
CR 25C — 9 — —
A 25°C — 88 — DEG
AL SUBN 25C — 1.2 —
6. HESH
S (i e /ME ISONE LiEDA
g LIl Vadd -0.3 +4.0 \Y
UKy HL s Vout,VO -0.3 +4.0 \Y
AERE Top -20 +70 C
AFAtIR Tt -30 +80 C
7. BONF
cD
tazan
Cs0
C51
toszam tovan
|_' " | towman, tawwan
I~|\,||'R|:| - L
WR1
tosan
Write :
D[7:0]
taccan i
Fead
DI7:0] , <
(2.8Y = Voo < 3465V, Ta==30to +85:C}
Symbol Signal Description Condition Min. | Max. | Units
tasan cD Address setup time 0 - ns
tasian Address hold time 0
tovan System cycle time (read) 170 - ns
[write) 130

topiman WR1 Fulze width (read} &5 - ns

tovrwan WRDO Pulse width [write) &5 - ns

tman WRO, WR1 | High pulse width (read) g5 - ns
(write} f5

tomag Do~D7 Data setup time 30 - ns3

tosian Data hold time 0

taccag Read access time C.=100pF - &5 ns

towiag Output disable time - 30

teozaan CS1/C80 | Chip select setup time 5 ns

tesman Chip select hold time 5

668 2F46 200001

021-53083613 (2F46 ) ; 021-61209205 (1B29 )
021-53083619 (2F46 ) ; 021-53085237 (1B29 )

http://www.shsixian.com
E-mail: sx@shsixian.com


http://www.gptlcm.cn
mailto:wsq@gptlcm.cn
mailto:syl@gptlcm.cn

OCM128128-4 Z 411t W43 -4-

cD

tasaa

C30

C5t
tossaas tovas

WR1 .
tosaa
Write
D[7:0]
tacoes

Fead
D[7:0]

2.5V = Voo = 3465V, Ta==-301to +35:C}

Symbol Signal Description Condition Min. Max. | Units
tozan cD Address setup time 0 - ns
tariaa Address hold time 0
tovan System cycle time (read) 170 - ns

(write) 130
towman WR1 Fulse width (read} 85 - ns
tavrwas Pulse width [write} B5 - nS
tmaa Low pulse width  (read) B5 - ns
[write) 65
thzaa Do~-C7 Data setup time 30 - n3
towisa Data hold time 0
taccaa Read access time C.=100pF - 70 nsS
toiza Output disable time - 30

tossass CE1/C80 | Chip select setup time 5 ns

tesiaa Chip zelect hold time 5

{185V = Van < 2.5V, Ta= —30 to +85 C)

Symbol Signal Description Condition Min. Max. | Units
tasaa D Address setup time 0 - na
tariaa Address hold time 0
tovas System cycle time (read) 320 - ns

(write) 270
towmaa WRT Pulse width (read) 160 - ng
toswas FPulse width [write} 135 - ns
towaa Low pulse width  ({read) 180 - ns
[write} 135
tosaa Do~-D7 Data setup time &0 - ng
towaa Data hold time 0
taccaa Read access time C.=100pF - 120 nS
towaa Output dizable time . &0

tozzaes CE1/C80 | Chip select zetup time 10 ns

tosHas Chip select hold time 10
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cCD
tasza tamza

cs0

C51

tossasd tovea ~
| triwsa bizesa
scK
D58 toiza ;

SDA

(2.5V = Vpo< 3465V, Ta=-301to +85 C)

Symbol Signal | Description | condition | Min. | Max. | Units
Write :
tazsa cD Address setup time 0 - ns
tarisa Address hold time 0 £ ns
tovss System cycle time 35 - ng
b opza SCH Low pulse width 17 - ns
bimwisa High pulse width 17 - n3
tossa Data setup time 15 - ns
tovisa A Data hold time 5
tozzasa i Chip select setup time g ns
tosiisa CENGED Chip select hold time 5
Read:
tovss System cycle time 110 = ng
tuowss SCK Low pulse width 55 i ng
towsa High pulse width 55 - n3
taccsa Read access time C.=100pF - &0 ns
toosa Output disable time MA MIA
tessasa i Chip select setup time 5 ns
tosisa C31CS0 Chip select hold time 5
(1.658Y = Voo =25V, Ta==30to +E!5:C;-
Symbol |  Signal Description Condition | Min. | Max. | Units
Write :
tazza oo Address setup time 0 - nS
tarisa Address hold time 0 - ns
tovsa System cycle time &0 - ns
tirwss SCK Low pulse width 30 - ng
thowsa High pulze width 30 - nd
tossa Data setup time 24 - ns
tovisa A Data hold time 5
trzzaza i Chip select setup time 10 ns
tosnsa Ll Chip select hold time i0
Read
tevsa System cycle time 185 - n3
tiowss SCK Low pulse width o2 - nS
buwss High pulse width o2 - nS
tacozs Fesd access time C.=100pF - 80 nS
tonsa Cutput disable time MAA A
togsasa o Chip select setup time 10 ns
tosusa CEHEED Chip select hold time 10
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Cs0

C31

SCK

SDA

Write

SDA
Fead

(2.5V = Voo < 3465V, Ta=-30to +85°C)

Symbol | Signal | Description | condition | Min. | Max. | units
Write :
toves System cycle time 35 - nS
tiowss SCK Low pulse width 17 _ ns
tiowiss High pulse width 17 - ns
tozsa Data setup time 15 - ns
toriss iy Data hold time 5
tfﬁ“‘f C81/C80 Chip select setup time g B
Read:
tovss System cycle time 10 = ng
timwss SCK Low pulse width 55 = nS
bz High pulse width 55 - ns
taccss Read access time C.=100pF - 50 ns
t on=s Cutput disable time TN MIA,
tozsass s - 2 , 5 ns
i CE1/C80 Chip select setup time 5
(1.85V € Vo < 2.5V, Ta=-30to +85 C)
Symbol |  Signal Description Condition | Min. | Max. | Units
Write :
toves System cycle time &0 - ns
teowss SCK Low pulse width 30 = nS
- High pulse width 30 - nS
tosss Data setup tima 24 - nS
toviss A Data hold time 5
t:ﬂ:"i; C51/C80 Chip select zetup time g aS
Read:
toves System cycle time 185 - ng
tooes SCK Low pulse width az - n3
tiowss High pulse width a2 - ns
taccss Read access time €, = 100pF = B0 nS
tooss Cutput disable time M/A WA
tossasa - Chip select setup time 10 ns
toswss Ca150 Chip select hold time 10
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SCK
tssTarc
|__t._3'-:
SDA —/I/—

2.5V = Vop < 3465V, Ta==30to +85:C':-

Symbol Signal Description Condition Min. | Max. | Units
tevioe SCK cycle time (read) tr+tf = 100nS 580 - ns
[write) 275
b owae sCK Low pulse width !;FE.EIjIE- %EIEI - ns
(write} ar
trewioc High pulse width (read) 2490 - ns
[write ) 137
tr, tf Rize time and fall time - - ns
tezoame Data setup time 28 - ns
troaic Data hold time 11 h ns
tesTaiac SCK START Setup time 28 - ns
tusTaszc SDA START Hold time 28 o ng
tssTomc STOP zetup time 28 - ns
Taur Bus Free time between 165 - na
STOP and START condition
(1.65V = Voo < 2.5V, Ta= -30 to +85 C)
Symbol Signal Description Condition Min. Max. | Units
by e SCHK cycle time (read}) tr+tf = 100nS 7580 - ns
[write} 330
toowiae SCK Low pulse width |er5|::|} ??5 - ns
[write) 65
tuowiae High pulse width (read} 375 - ns
[write) 165
tr, tf Rize time and fall time - - ns
tezoame Data setup time 55 - ns
troarc Data hold time 11 - ns
tssTaize SCK START Setup time 28 - na
traTamC SDA START Hold time &0 = ns
tssTomc STOP setup time 25 = ns
Taur Buz Free time between 220 ns
STOP and START condition
o o -
RET ~|
o tmo
WR[1:0) ",
(1.85Y = Vo< 3.465Y, Ta= =30 to +85°C)

Symbol Signal Description Condition Min. | Max. | Units
taw RET Reset low pulse width 3 - us
tan RST, WR Reset to WR pulse delay 10 - mS
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8. HmkrE: (vDD=2.84V)

DC CHARACTERISTICS

Symbaol Parameter Conditions Min. Typ. Max. | Unit
Voo Supply for digital circuit 1.85 3.465 Y
Voooa Supply for bias & pump 26 3.465 W
WVieo Charge pump output Vionan = 26V, 2570 4 15 W
Vo LCD data voltage Vooas = 26V, 25°%C 0.89 1.78 \
Vie Input logic LOW 0.2%oa| WV
Wik Input logic HIGH 0.8Vaso W
Vo Cutput logic LOW 0.2%oa| WV
Va Cutput logic HIGH 0.8Vaso W
I Input leakage current 1.5 A
lss Standby current Eiﬂ; ::E?;"; 3.3V, 50 -
Cw Input capacitance pF
Cout Cutput capacitance pF
Rawses: | SEG output impedance Voen = 18V & iy ki2
Rywcowy | Upward COM output impedance Vipn =15V & 2 ]
Rousicow | Downward COM output impedance 1.85 25 k2
fume Average Line rate LC[4:31=10b -10% 21 +10% | kHz
PowER CoNSUMPTION
Voo =27V, Bias Ratio = 11 PM = T8,
Vico =14V, Line Rate =00 b, Panel Loading (PC[1:0]) = 10b,
Mux Rate = 128, Bus mode = 6800, C,=330nF,
Ca=22 pF, Temperature = 25°C, MTP =00 H,
All HY outputs are open circuit.
Display Pattern Conditions Typ. (pa) Max. (pA)
AI-OFF Bus = idle 435 653
2-pixe| checker Bus = idle 462 #5493
- Reset (standby current) <1 5
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9. FIMHE
AR
SIS | SRR | i 51 T Re ik
1 VSS - WY (0V)
2 VDD - 4 YR E
3 RES 0 SRS, RHEPEAE
4 SO 0 FERE T, L il
5 cD 0 i /8
5 WRO 0 WRLL:O] 4%l g i/ 58 11, VE LI AL L
AT U, WR 12012 6800/8080 #5: L 7] [ £,
/ WR1 0 AT, XTI, 151 VSS,
8 DO 170 | BlEf N 510
9 D1 1/0 et AN 5 A 1
10 D2 1/0 Hed AN 5 A 2
11 D3 170 | BlEf N 51 3
12 D4 1/0 Hedl A AN 5 D 4
13 D5 1/0 et AN\ 5 1A 5
14 D6 170 | BN 51 6
15 D7 1/0 et AN 5 A 7
16 NC 0 ;7
17 A 1/0 HOLHYEIE
18 K 170 | HOLHES
19 SO I BATER s Clilth 10)
20 /CS | BoRREES (RARD
21 SCK 1/0 HRAT ISy A\
22 SI I FATE R Cilih 10
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10. fy4&fid
fBS&:
The following is a list of host commands supported by UC1617s
C/D: 0 Control, 1: Data
WiIR: 0 Wnite Cycle, 1: Read Cycle
# Useful Data hits
- Don't Care
Command CID|WR|D7 |D6 (D5 | D4 |D3 | D2 [ D1] D0 Action Default
1. |Write Data Byte 1 ] # # # # i # | # # Write 1 byte MiA
2. |Read Data Byte | 1 | # | # | # |2 | # | # | #[¢# Read 1 byle NIA
- W) MY WA | DE | WS | MD] M3 Gel {Stalus,
3. |Get Status 0| 1 Ver PMO[5.0] Ver, PMO. NIA
Prod_Code 0 [PID] 0 [ o | Prod Cose PIC}
4. |Set Page C Address 0 0 1] ] ] i # it # it Set CA[4:0] 00H
5. |Set Temp. Compensation 1] 0 0 0 1 0 0 1 # # Set TC[1:0] 00b
6. |Sel Panal Loading 0 1] 0 0 1 0 1 0 it 1 Set PCI1:0] 10b
7. |Set Pump Conirol ] 0 0 0 1 0 1 it L Set PCI3:2) 11b
g |SetAdv.ProgemControl [0 J 0 JoJo ] 1[<Jofo]R]RTJ setAPCRI7O] NIA
(dauble-byle command) i [ | # # | # # | # # R=0,1ar2 '
9 Sal Seroll Line LSB 1] ] 0 1 O] 0] # ' AERE. Sel SL[3:0 OH
Sat Scroll Line MSEB [i] i i 1 0 1 - s # # Set SL[GE:4 OH
10 Sel Row Address LSB 0 ] 0 1 1 ] L # # id Sel RA[30) OH
Set Row Address MSB { ] 0 1 1 1 - # # # Set RA[G:4) (H
Set Vaias Potentiometer ooy jojofojojo|o|1 _
- lidoublebytecommandy | o | o | # | # | & [ # | # | # | w| s ]| SetPMI 4EH
12. |Set Partial Display Contral | 0 ] 1 bl a bl o 1 # | # Set LC[10:9) 00b: Disable
13, |Set RAM Address Control 0 ] 1 D [0 ]101] 1 # o # | # Sel ACTZ:0] 001b
, 1 0 0 1 0 o010
14, |15l Fixed Lines 1] i} " # W 4 a p " “ Set {FLT, FLB} 0oOH
15, |Seat Line Rate 1] 1] i 1] 1 nlaolol#]# Set LCT4:3) 00b
16, | Sat All-Pixal-COM 0 i 1 i 1 i ] 1 i} [ Set OC[1) 0b
17. | Set Inverse Display 0 0 0 1 g1 1 # Set OC[O) Ob
18. | Set Display Enable ol ol 1o 1 ]0 (¢ 1| # ] # Set DCI3:2) 10k
18, |Set LCD Mapping Caonltral 0 ] 1 1 1] { 0 # # # Sel LC[2:0] 00k
. 1 1 0 1] 1 oo 0 .
20, |Set N-Line Inversion VR I Y N I i i i Sat NIV[3:0] BH
21, |8l LCD Gray Shade 1 0 1] 1 1 1] 1 0 ] it i Set LO[6:5] 11b
22 |5et LCD Gray Shade 2 li] 0 1 1 1] 1 0 1 # # Sel LC[E:T) 10b
23. |System Reset 0 U] 1 1 1 ] i 0 1 0 System Reset MIA
24 |NOP 0 0 1 1 1 0 i ] 1 1 Mo aperation MiA
o5 |Set Test Conirol /I 1 1101071 TT For testing only. NIA
{dauble-byte command) i 0 i ¥ # i B # # # Do nof use
26, |Set LCD Bias Ratio { 0 1 1 1 1] 1 { # # Set BR[1:0] 11k 11
27. |set COM End SO T  a sl o] o124 secenso 127
28 [setPartial Display Stat | O | O 2 Al Al Al o249 setostso 0
29, |t Partial Display End g g | ; ol E g u| 4| setoensol 127
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Command CID|WR|D7 |D& | D5 (D4 (D3| D2 | D1| DO Action Default
30, [5et Window Program o)l a1l 11| 1]|0]0 Sel 0
Starting Page C Address ol ol - - - # | # | # | #]|H WPCD
44 |Set Window Programming | O | O | 1 | 1 11|01 [0]1 Shared " gai 0
Starting Row Address o lo | - | # | # | #|# | #|#]|# h\:ﬂnTtg WPPO
Sel Window Programming | 0 | G ] 1 | 1 11| 1] 1]0 Sel
32 lendingPage CAddress | 0 | 0 | - | - | - | @ | # [ #|a]|s |0 ypgy) 3
g7, [Set Window Programming | 0 | O | 1 1 1 11011 1 1 Set 197
Ending Row Address 4] 0 - it # # | # i # # WPP1
3. |Enable window program 0 [i] 1 1 1 1 1 0 0 " Sal AC[3] 0: Disable
35 |set MTP Operation control | O | O | 1O LI LA 12|91 29| semrpeisol 10H
0| 0 1 1] 1 1 1 o]al
36. | Set MTP Write Mask olol 212l elelalalalsl| setvrmso 0
. 0| 0 1 1 1 1 011|010 Set
37. |5et Vurer Polentiometer ololslalalalalsalals Shared MTR1
. olol1 1|1 |1|lo]l1]o]n ar Set
38. |Set Viure: Polentiometer o lolzla]2|2|2|8|2]|2 WT:E:ITM MTE? N/A
- oloafl 11110 1] 1] 0] pmoam | Set
39, |Set MTP Write Timer 0 olzle|a|a|l2|2|2]|32 mmnaands MTE3
1] 1] 1 1 1 1 0 1 1 1 Sat
SERIAL READ COMMAND (ENABLED ONLY IN S8/S9MODE )
! - 1 : ] : 1 : : - Gat stat til
Get Status 0 [+ [ - Imx{mv[waloE[ws[Molms | SIS LT NIA
4 0 | 1 | Ve PMO[5.0] chip disabled
0| 1 Prod Code | 0 JPID] 0 ] 0
Notes:
®  Any bit patterns other than the commands listed above may result in undefined behavior.
®  The interpretation of commands (36)~(40) depends on register MTPC[3].
®  Commands (37)~(40) are shared with commands (30)~(33) and have exactly the same code.
When MTPC[3]=0, commands (37 )~(40) are interpreted as Window Programming commands,
When MTPC[3]=1, they are the MI'F Control commands,
® MTPM and PM are actually the same register. Only one of the commands (36 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 Vop ON-OFF-0ON cycle.
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/N4
(1) WrRITE DaTA To DISFLAY MEMORY
Action cio|wir| o7 | b6 |D5| D4 | D3| Dz| D1 DO
Write data 1 0 Bhits data write to SRAN
(2) REeap Data From DISPLAY MEMORY
Action cio|wr|o7|pe|ps| o4 |D3]0z| D1 ] D0
Fead data 1 1 Bbits data from SRAM
Write/Read Data Byte (command 1, 2 ) operation uses intemal Row Address register (RA) and Page_C
Address register (CA). Four rows of LCD pixel image are defined as one row in SRAM. Each page_c of pixel
mrre*!pl:und= to one page_c of SRAM data. RA and CA registers can be prl:ugrElrnrnEl:I by issuing Set row
rddress and 3=t Fage C Address commands. If wrap-around (WA, AC[0]}is OFF (0}, CA will stop
|n|::rea=|ng after rE:Ell::hlng the CA boundary, and system programmers need to set the values of RA and CA
explicitly. If WA is ON (1}, when CA reaches end of page_c address, CA will be resetto 0 and RA will be
increased or decreased, l:IEpendlng on the setting of Row Increment Direction (PID, AC[2]). When RA
reaches the boundary of RAM (i.e. RA = 0 or 31}, RA will be wrapped around to the other end of RAM and
continue.
(3) GET STaTUs
Action CDWR|D7F|D6|D5| D4 |D3|D2) D1 | DO
- | M MY WA DE |WS|MD | M5
Get Status 0 1 | Ver[1:0] PMO[5:0]
ProductCode | 0 [PIDf 0 | 0
Status 1 definitions:
MX: Status of register LC[1), mirror X.
MY: Status of register LC[2], mirror Y
W Status of register AC[0]. Automatic page_c/row wrap around.
DE: Display enable flag. DE=1 when display is enabled
WS: MTPF Command Succeeded
MO MTPF Option (1 - MTF version, 0 - non-MTP version}
MS:  MTP action status
Status 2 definitions:
Ver[1:0]: IC Version Code, 00~ 11. Default: 00
PMOfE:0): PM offset value
Status 3 definitions:
Prod_Code: 0111b (Th)
PID: Provide connection status of accessing to ID pin.
If multiple =t Statuscommands are issued consecutively within one single CD 1=0=1 transaction, the
Zet Statuscommand will return {Status1, Status2, Status3, Statusi, Status2, Status3, Status1.}
alternately
(4) SETPaceE_C ADDRESS
Action CDW/R|D7F |D6|D5| D4 D3| D2| D1 | DO
Set Page_C Addressz LSBE CA[4:0] 0 olo] o 0 |Cad JCAS|CAZ|CAT|CAD
Set SRAM page_c address for read/write access. Each CA corresponds to one individual SEG electrode.
ChA value range: 0=31
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(5) SET TEMPERATURE COMPENSATION

Action CDIWIR|DF |De |D5 |D4 |D3 | D2 | D1 | DO
Set Temperature Comp. TC[1:0] 0 0 0 0 1 0 0 1 |TC1|TCO
Set Vzus temperature compensation coeffident (%-per-degree-C)
Temperature compensation curve definition: ) )
00b= -0.00%"C 01b=-0.10%/"C 10b=-0.15%/C 11b=-0.05%"C
(6] SETPANEL LOADING
Action CDWR|D7T|D6|D5| D4 |D3| D2 | D1 | DO
Set Panel Loading PC[1:0] ] ojojo 1 0 1 0 |PC1|PCD
Set PC[1:0] according to the capacitance loading of LCD panel.
Parel loading definition:  00b=6&nF 01b=6~9nF 10b=8~13nF 11b=13~18nF
(7] SETPUMP CoNTROL
Action CDIWR|DF|D6|D5| D4 |D3|D2| D1 | DO
Set Pump Control PC[3:2] 0 ] 0 0 1 0 1 1 |PC3|PC2

Set PC[3:2] to program the build-in charge pump stages.
Pump control definition:

N0b=External V -z

(8] SET ADVANCED PROGRAM CONTROL

11b= Internal Vicp (9% pump, standard)

Action CDWR|D7|DE|DS| D4 |D3|D2| D1 | D0
Set APCIR) o[fofJoJoe[1]1]o]o]|r]|R
(Double-byte command) o APC register parameter
For UltraChip onlv. Please do NOT use.
(9) SETScroLL LINE
Action CDWR|D7|DE|DS| D4 |D3 | D2 | D1 | DO
Set Scroll Line LSB SL[3:0] 0 ] 0 1 0 0 |sLa]sLz|sL1|5L0
Set Scroll Line MSEB SL[6:4) 0 ] 0 1 0 1 - |SLE|SLE 5L

Set the scmll line number.

Scroll line setting will scroll the displayed image up by SL rows. The valid value for 5L is between 0 (no
scrolling) and 127-2x(FLT+FLB) (full scrolling). FLT and FLB are the register values programmed by Set

Fixed Lines command.
Eied Area; ™" 0 S A oW 0
(2xFLT rows) row xFLT-1 (2xFLT rows) row 2xFLT-1
Image row 0 row 2xFLT Image row N row 2xFLT
: Scroll Area : ' Scroll Area :
Image row N-1 :
Image row N Image row 127-2xFLT
: image row 0
Image row 127-2xFLT mow 127 Image row N-1 row 127
8L=0 SL=N
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(10) SET Row ADDRESS
Action CDWR|DT|DE|DS5| D4 |DI|D2| D1 | DO
Set Row Address RA [3:0] 0 0 0 1 1 0 |RA3RAZ|RAT|RAD
Set Row Address RA [6:4] 1] ojoj1 1 1 - |RAB|RAS|RAL
Set SRAM row Address for readiwrite access.
Fozsible value = 0127
(11) SET V=3 POTENTIOMETER
Action CDWR| D7 |DE|D5 |D4 | D3| D2 | D1 | DO
Set Vzas Fotentiometer. PM [7:0] 0 0 1 0 0 0 0 0 0 1
([Double-byte command) 0 | 0 PMTIFME|FME FM4 [PRMSIPM2 [FRT]FMO
Frogram Vaus Potentiometer (PM[7:0]). See section LCD VoLTAGE SETTING for more detail.
Effective range: 0~ 193
(12) SET PARTIAL DIsPLAY CONTROL
Action CDWR|D7F|D6|D5| D4 |D3I|D2| D1 | DO
Set Partial Display Enable LC [10:9] 0 1] 1 0 0 0 0 1 |LC10]LCAa
This command is used to enable partial display function.
LC[10:9] : Oxb: Disable Partial Display, Mux-Rate = CEN+1 (DST, DEN not used.)
11b: Enable Partial Display, Mux-Rate = DEN-DST+1+LC[0] = (FLT+FLB} = 2
(13) SET RAM ADDRESS CONTROL
Action CDWR|DF |De |D5| D4 |DI | D2| D1 | DO
Set AC [2:0] 0 0 1 0 0 0 1 |ACz|AaCt)ACD
Program registers AC[2:0] for RAM address control.
AC[0]: WA, Automatic page_c/row wrap around.
0: CAor RA (depends on AC[1]= 0 or 1) will stop increasing after reaching boundary
1:CAor RA (depends on AC[1]= 0 or 1) will restart, and RA or CA will increase by one.
AC[1]: Auto-Increment order
0 :page_c (CA) increase (+1) first until CA reaches CA boundary, then RA will increase by [ +/-1)
: row (RA} increase (+/-1) first until RA reach RA boundary, then CA will increase by (+1).
AC[2]: RID, Row Address (RA) auto increment direction { 0 s +/-1)
When WA=1 and CA reaches CA boundary, PID controls whether row Address will be adjusted by
+1 ar=1.
AC[2:0] controls the auto-increment behavior of CA and RA. When Window Program is enabled (AC[3]=0OM},
see Command Description (31) = (35) for more detailz. When Window Program is disabled [(AC[3]=0FF]},
the behavior of CA, RA auto-increment is the same as WPC[1:0] and WFF[1:0] values are the default values
and AC[3]=0N.
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(14) SETFIXED LINES
Action CDIWR| D7 |D6|DS|D4 | D3 |D2| D1 | DO
Set Fixed Lines {FLT,FLBE} 0 0 1 ] 0 1 0 0 0 0
([Double-byte command) N FLT[3:0] FLB[3:0]
The fixed line function is used to implement the partial scroll function by dividing the screen into Scroll and
Fixed areas. The 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 2xFLT and bottom 2xFLEB rows for mirror Y (MY} is 0, or
covers the top 2xFLE and bottom 2xFLT rows for MY=1. One example of the visual effecton LCD is
ilustrated in the figure below.
Fived Araa 1 Fixed Area 1
[2xFLT} (2xFLB)
Scroll Area Scroll Area
Fixed frea ¥ Fixed Area L
(2xFLB) 128 [2xFLT) 128
MY =0 MY =1
When partial display mode is activated, the display of these 2x(FLT+FLB} lines is also controlled by LC[0].
Before turning on LC[0], please make sure
My=0 DST = FLTx2 My¥=1 DST = FLBx2
DEM = (CEN-FLBx2}. DEM = (CEN-FLTx2}
(15) SETLINE RATE
Action CDWR|D7F|D6|D5| D4 |D3I|D2| D1 | DO
SetLine Rate LC [4:3] 0 0 1 ] 1 0 0 0 |LC4|LCSE
Program LC [4:3] for line rate setting (Line-Rate = Frame-Rate * Mux-Rate). The line rate is automatically
scaled down by 2/3, 1/2, 1/3 and 1/4 at Mux-Rate = 85, 64, 43, and 32.
The followings are line rates at Mux Rate = 86~128:
00b: 14.2 Klps 01h: 17.3 Klps 10b: 21.1 Klps 11b: 25.7 Klps
(Klpz: Kilo-Line-per-second)
while the followings are line rates in On/Off mode:
00b: 5.7 Kips 01b: 7.0 Kips 10b: 8.5 Klips 11b: 10.4 Kips
(16) SET ALL FixEL ON
Action CDWR|DTY|D6|D5| D4 |D3I| D2 | D1 | DO
Set All Fixel ON DC [1] 0 0 1 0 1 0 0 1 0 |DCH
Set DC[1] to force all SEG drivers to output ON signals. This function has no effect on the existing data
stored in display RAM.
(17) SET INVERSE DISPLAY
Action CDWR|DF|DE|D5| D4 |DI|D2| D1 | DO
Set Inverse Display DC [0] 0 0 1 0 1 0 0 1 1 |DCO
Set DC[0] to force all SEG drivers to output the inverse of the data (bit-wise} stored in display RAM. This
function has no effect on the existing data stored in display RAM.
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(18) SET DISFLAY ENABLE
Action CDWR|D7F|D6|D5| D4 D3| D2]| D1 | DO
Set Display Enable DC [3:2] 0 0 1 0 1 0 1 1 |CC3|DCz2
This command is for programming register DC[3:2].
When DC[2] is set to 0, the IC will put itself into Sleep mode. All drivers, voltage generation circuit, and
iming circuit will be halted to conserve power. When any of the DC[2] bits is setto 1, UC1617s 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 reguired to enter or exit the Sleep mode.
DC[3]: Gray Shade and B/W mode
Ob: BAW Mode 1b: 4-Shade Mode
For BAW mode, use data format for 4-shade-mode and UC161 7= will convert them for BAW mode
automatically.
Mote : When the internal DC-DC converter starts to operate and pump out current to Vico, there will be an
in-rush pulse current between Vyo; and Vss; initially. To avoid this current pulse from ecausing potential
harmful noise, do NOT issue any command or write any data to UC1617s for 5-10mS after setting DC[2] to
(19) SeT LCD MarrinG CONTROL
Action CDWR|D7F |D6E|D5| D4 D3| D2| D1 | DO
Set LCD Mapping Control LC [2:0] ] 0 1 1 0 0 0 Iny | MXLCD
This command is used for programming LC[2:0] for COM (row) mirror (MY}, SEG (page_c) mirror (MX).
LC2 controls Mirror ¥ (MY} MY is implemented by reversing the mapping order between RAM and COM
electrodes. The data stored in RAM is not affected by MY command. MY will have immediate effect on the
display image.
LC1 controls Mirror X (MX): MX is implemented by selecting the CA or 31-CA as write/read (from host
interface} display RAM page_c address so this function will only take effect after rewriting the RAM data.
LCO contrals whether the softicon section (0~ 2xFL} is display or not during partial display mode
(20) SET M-LINE INVERSION
Action CDWR|D7|DGE|D5| D4 D3| D2| D1 ]| DO
Set N-Line Inversion NIV [3:0] 0 0 1 1 0 0 1 0 0 0
(Double-byte command} 0 D - - - - NIV INIVZ TNV A MWD
This command is used for programming NIV[5:0] for N=Line Inversion:
MWINV[1:0]: 00b: 9 lines 01b: 13 lines
10b: 17 lines 11b: 23 lines
MNI2]): 0b: no-XOR 1b: XOR
MIV[3]: Ob: Disable NIV 1b: Enable NIV
(21) SETLCD GRAY SHADE 1
Action CDWR|DF|DE|D5| D4 | D3| D2| D1 | DO
Set LCD Gray Shade LC[6:5] 0 ol 1 1 0 1 0 0 |LCE|LCS
This command sets gray scale register (LC[6:5]) to control the voltage RMS separation between the two
gray shade levels (data "01" and data “10%).
LC[&:5): Select Gray-shade
00b: 1 0lb: 2 10b: 3 11b: 4
LC[E:5] Gray-shade Level Gray-shade Intensity Mapped (0-36)
00b 1 4
01b 2 12
10b 2 15
11b 4 21
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(22) SET LCD GRAY SHADE 2
Action CDWR|D7|D&|DS| D4 D3| D2 D1 | DO
SetLCD Gray Shade LC[8:7) 0 o] 1 1 o0]1 0| 1 |LEBILCY
This command sets gray scale register (LC[8:7]) to control the voltage RMS separation between the two
gray shade levels (data “01" and data “10%).
LC[8:7): Select Gray-shade
00b: 3 Oib: 4 10b: § 11b: 6
LC[&:7) Gray-shade Level Gray-shade Intensity Mapped (0~36)
00b 3 15
0ib 4 29
10b 5 24
iib & 27
(23) S¥sTEM RESET
Action CDWR|D7|De|DS| D4 D3| D2 D1 | DO
System Reset ojJoj1]1 1i]J]ojojol]i1 0
This command will activate the system reset. Control register values will be reset to their default values.
Data stored in RAM will not be affected.
(24) NOP
Action CDWR|D7|D6|DS| D4 D3| D2 D1 | DO
Mo Operation 0 0 1 1 1 0 0 0 1 1
This command is used for “no operation”.
(25) SET TEST CONTROL
Action CD|WR|D7 |D6|DS |D4 D3| D2|D1| DO
Set TT 0 o1 1 1 ] o] 1
(double-byte command) 0|0 Testing parameter
This command is used for UltraChip production testing. Please do not use.
(26) SET LCD Blas RaTIo
Action CDWR|D7|DE|DS| D4 |D3| D2 | D1 | DO
Set Bias Ratio BR [1:0] 0 011 1 1 0 1 0 |BR1|BRO
Bias ratio definition:
00b=8 0ib=9 10b =10 11b =11
{27) SET COM EnD
Action CDWR|D7|DE|DS| D4 | D3| D2]| D1 | D0
Set CEN ] 011 1 1 1 ojojo 1
idouble-byte command) 0 0 - CEN [8:0] register parameter
This command programs the ending COM electrode. CEN defines the number of used COM electrodes, and
it should correspond to the number of pixel-rows in the LCD.
{28) SET DISFLAY START
Action CDWR|D7|DE|DS| D4 |D3|D2| D1 | DO
SetDET 0 011 1 1 1 ojoj]1 ]
(double-byte command) o|l0]| - DST [6:0] register parameter
This command programs the starting COM electrode, which has been assigned a full scanning period, and
which will output an active COM scanning pulse.
(23) SET DISFLAY END
Action CDWR|D7|DE|D5| D4 |D3| D2 | D1 | DO
Set DEN 0 g1]1 1 1 1 ojo]1 1
(double-byte command) o|lo] - DEN [6:0] register parameter
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This command programs the ending COM electrode, which has been assigned a full scanning period, and
which will output an active COM scanning pulse.
CEN, DST DEN are O-based index of COM electrodes. They control only the COM electrode activity, and do
not affect the mapping of display RAM to each COM electrodes. The image displayed by each pixel row is
therefore not affected by the setting of these three registers.
When LC[9:8]=11h, the Mux-Rate is narrowed down to DST-DEN+1 + LC[0x(FLT+FLB 2. When MLUX rate
is reduced, reduce the line rate accordingly to reduce power. Changing MUX rate also requires BR and Vico
o be readjusted. When Mux-Rate is under 33, it is recommend to set BR=8.
For minimum power consumption, set LC[9:8]=11b, set (DST, DEM, FLT, FLB, CEN)} to minimize MUX rate,
use slowest line rate which satisfies the flicker requirement, use BAW mode, set FC[1:0]=00b, and use
lowest BR and lowest Voo which satisfies the contrast requirement.
In either case, DET/DEN defines a small subsection of the display which will remain active while shutting
down all the rest of the display to conserve energy.
Scan Method
when LC[9:8])=11h: Display Result:
0 ] Y =
DST %k $j<§§§§\§§h 3
DEN Pulse Enable Display seament
; 3 S
CEN | Mot m”nEd‘\
127 L
(30) SET WiNDow PROGRAM STARTING PAGE_C ADDRESS
Action cowr| o7 |pe|Ds| o4 | D3| b2 | D1 | DO
Set WPEO ojo|1 ] 1 0|1 q 0
(double-byte command) alo . i . WPCO[4:0] register
parameter
This command is to program the starting page_c address of RAM program window.
(31) SET WinDow PROGRAM STARTING Row ADDRESS
Action CDWR|DT|D6|DS|D4| D3| D2| D1 | DO
Set WPPO ojol1]1 1 1]J]o|1]10]1
(double-byte command) - WPPO[E:0] register parameter
This command is to program the starting row Address of RAM program window.
(32) SET WiNDOW PROGRAM ENDING PAGE_C ADDRESS
Action CDWR|D7T|D6|D5| D4 |D3 | D2| D1 | DO
: B S 1]1]o]1]1 0
SetWPCH M -
{double-byte command) Al = | o] = WPC1[4.0] register
parameter
This command is to program the ending page_c address of RAM program window.
(33) SET WiNDoW PROGRAM ENDING ROW ADDRESS
Action CDWR|D7T|Ds|D5| D4 D3| D2| D1 | DO
Set WPP1 ojo]1]1 1]1]o]1]1 1
{double-byte command) glol - WPP1[6:0]register parameter
This command is to program the ending row Address of RAM program window.
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(34) SET WinDOW PROGRAM ENABLE
Action CD|WR|D7|DE|DS5| D4 |D3| D2 | D1 | DO
Set Window Program Enable AC[3] 0 0 1 1 1 1 1 0 0 |ACS
This command is to enable the Window Program Function. Window Program Enable should always be
reset when changing the window program boundary and then set right before starting the new boundary
prograrm.
Window Program Function can be used to refresh the RAM data in a specified window of SRAM address.
When window programming is enabled, the CA and RA increment and wrap around will be automatically
adjusted, and therefore allow effective data update within the window.
The direction of Window Program will depend on the WA (AC[0]}, PID (AC[2]}, auto-increment order (AC[1])
and MX (LC[1]} register setting. WA decides whether the program RAM address advances to next row /
page_c after reaching the specified window page_c/ row boundary. PID controls the RAM address
increasing from WPPO toward WPP1 [PID=0} or reverse the direction (PID=1). Auto-increment order directs
the RAM address increment vertically (AC[1]=1} or horzontally (AC[1]=0}. MX results the RAM page_c
address increasing from 127-WPCO to 127 WPC1 (MX=1) or WFCO to WPC1 (MX=0).
(35) SETMTP ConTROL
Action CD|W/R|D7 | DE|DS| D4 |D3| D2 | D1 | DO
Set MTPC 0 o]1 0 1 1 1 0|0 ]
(double-byte command) g lals]| = MTPC register parameter
This command is for MTF operation control:
MTRC[2:0] : MTP command
0oo ; idle 001 : MTP Read
010 : MTP Erase 011 : MTP Program
12 : For UltraChip use only.
MTPC[3]: MTP Enable { automatically cleared each time after MTP command is done )
MTPC[4] : MTP value valid { ignore MTP value when L }
MTPCIS] : For testing only. Setto 0 for normal operation.
The following commands (36~40} are only valid when MTPC[3] =1:
DC[2] and MTPC[3] are mutually exclusive. Only one of these two control flags can be set to ON at any time.
In other words, when DC[2] is ON, all MTF operations will be blocked, and, when MTF operation is active,
set DC[2] to 1 will be blocked.
(36) SETMTP WRITE MasK
Action CD|WR|D7|DE| DS | D4 | D3 D1 | DD
Set MTFM 0 o] 1 ] 1 1 1 o]0 1
{double-byte command) oglo0] - - | MTPAM[5:0] register parameter
This command enables Write to each of the ¥ individual MTP bits.
When MTPM[x]=1, the x-th bit of the MTP memory will be programmed to *17. MTPM[x]=0 means no write
action for »-th bit. And the content of this bit will not change
The amount of “programming current” increases with the number of 1's in MTPM. [fthe “programming
current” appears to be too high for the LCM design (e.g. TST4 ITO trace is not wide enough to supply the
current), use multiple write cycles and distribute the 1's evenly into these cycles.
MTEM[5:0]: Set FMO value
This command is only valid when MTPC[3]=1.
(37) SET Vmte1 POTENTIOMETER
Action CD|WR|D7 | D6 |D5| D4 D3| D2| D1 | DO
Set MTP1 0 o1 1 1 1 o]1 0 0
(double-byte command) 0]o Shared register parameter
This command is for fine tuning Ywer1 (use with BR=00} and is only valid when MTPC[3]=1.
(38) SET Vmrrz POTENTIOMETER
Action CD|WR|DF|D6|DS| D4 D3| D2]| D1 | DO
Set MTR2 0 ol 1 1 1 1 o]1 0 1
(double-byte command) 0|0 Shared register parameter
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This command is for fine tuning Ve (use with BR=10} and is only valid when MTRC[3]=1.

(38) SETMTP WRITE TIMER

Action CDWR|DF|DE|DS| D4 | D3| D2 D1 | DO
Set MTR3 0 0 1 1 1 1 0 1 1 0
(double-byte command) 0o |o Shared register parameter

This command is only valid when MTPC[3]=1.

[40) SET MTF READ TIMER

Action CD|WR|D7|De|D5|D4 |D3|D2| D1 | DO
Set MTP4 oJoj1]11|1]0o]1]1]1
(double-byte command) 0|0 Shared register parameter

This command is only valid when MTPC[3]=1.

Serial Read Command (Enable only in S8/58 mode):

(41) GET STaTUS

Action co|wir| o7 |pe|ps| o4 |p3| D2 D1 | DO

D D 1 1 1 1 1 5 4 D

Get Status - [wx Jwav Jwa]oe Jws[wp [us
0| 1 ]veri0] PMOI[5:0)

Prod_Code | 0 |pD] 0 ] 0

Pleaze refer to command (3).
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