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TS1620-1 LCD MODULE

1. FEATURES

* Display Mode: STN, Negative, Reflective,Blue
* Display Formate: 16 Character x 2 Line

* Viewing Direction: 6 O’ Clock

* Input Data: 4-Bits or 8-Bitsinterface avaliable

* Display Font : 5x 8 Dots

* Power Supply : Single Power Supply (5V+10%)
 Driving Scheme : 1/16Duty,1/5Bias
* BACKLIGHT SIDE LED WHITE

2. ABSOLUTE MAXIMUM

ltem Symbol Min. M ax. Unit
Power Supply for logic Vdd -0.3 +7.0 V
Power supply for LCD Drive Vlicd Vdd-11.5 Vdd+0.3 V
Input Voltage i -0.3 Vdd+0.3 \
Operating Temperature 0 +50
Storage Temperature Tstg -10 +60
3.ELECTRICAL CHARACTERISTICS
(Ta=25 ;Vdd=3.0V+10%,0therwise specified)

ltem Symbol Test Condition | Min. | Typ. [ Max.| Unit

Power Supply for Logic Vdd -- 47 | 50 | 55 \
Operating Voltage for LCD Vdd-Vo -- -- 5.0 -- V
Input High voltage Vih -- 2.2 -- | Vdd V
Input Low voltage Vil -- -03 | -- 0.6 V
Output High voltage Voh -loh=0.2mA 2.4 -- -- V
Output Low voltage Vol lol=1.2mA -- -- 0.4 V
Power supply current ldd Vdd=3.0v -- 1.1 -- mA
4. MECHANICAL PARAMETERS

Item Description Unit
PCB Dimension 80.0*36.0* 1.6 mm
View Dimension 64.5*24.8 mm
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5. PIN ASSIGNMENT

No. Svymbol L evel Function
1 Vss -- ov
2 Vdd - +5V Power Suoblv
3 VO -- for LCD
4 RS H/L Redister Select: H:Data Input L :Instruction Input
5 R/IW H/L H--Read | --Write
6 E H.H-L Enable Sianal
7 DBO H/L
8 DB1 H/L
9 DB2 H/L Data bus used in 8 hit transfer
10 DB3 H/L
11 DB4 H/L
12 DB5 H/L Data bus for both 4 and 8 bit transfer
13 DB6 H/L
14 DB7 H/L
15 BLA -- BLACKLIGHT +5V
16 BLK -- BLACKLIGHT 0OV-
6. SYSTEM BLOCK DIAGRAM
Vss >
DB7-DBO —» | LCD PANEL
16(Common)
E —| Dot Matrix
RIW LCD 80(Segment) T
RS Controller
Vo ____,

vdd ——,

7.0 TIMING CHARACTERISTICS

lirife Mook (WHLRG dala frorm MPL o STFOGELD
Iz Enable Cycle Time Ii-"u'l E 1200 ns
T Enable Pulss Width IF"ln E 140 ns
Te.Te |Enable RisaFall Tims lF'ln E - 25 ns
Tas Sddress Salup Time IF'una RS .RW.E 0 M
T an Addrass Hold Time IF'u'lﬁ- RS BEvW . E 10 NS
T oeewe Data Setup Tima IF'una OBd - DET 40 - ns
Th Diata Hobd Tirmaea lF'ulﬁ- OB - DBT 10 s

Read Mode [(Reading Dala from S 10660 o MELY
Te Enable Cycle Time IF"ln E 1200 - - ns
T Enable Pulss Width lF'ln E 140 - - ns
TeT; Enabla RisaTF all T||1|HIF'||| E 25 1%
Tasg Address Setup Time IF'u'l.‘t- R3S BEW . E 0 ns
Tan Address Hold Time IF'uns RS RW E 10 n
Toor Diala Setup Time lF'ulR- OBO - DBY 1000 ns
Th Data Hold Time IF'uw DB - DET 10 - - ns
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®  Writing data from MPU to 5TT085L
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8.0 Display control instruction

The display control instructions control the
internal state of the ST7066U-0A. Instruction is
received from MPU to ST7066U-0A for the display
control. The following table shows various
instructions.
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oI

msiructions that:

& [easi .naln ET?:'IH:'-EU functions, such as display formal, data length, etc.
& Sel intermal RAM addresses
#® Perform data transfer with internal FLAKM
®  Others
Instruction Table:
) Instruction Code o Description
Instruction| . |ow|oez|oee|oes| oes [oes| pee | pe1] peo Description Time
(2T Hz}
Clear [ nia “20H" 1o DORAK. and
Displa plalo|lefoflaflo] ol o] 1 |setCDRAMaddesn 1.5 ms
PHEY 008" froim AL
Sei DERAM address io
FO0H" from AC and retem
Eg}_:::[: plolefofofa]o|a] 1] « foursorinitsoignalposiion]  1.52 ms
F shifted. Tha contants of
BORAM are not changedd.
Sels cursor mows direclion
fand specifies display shift,
E::w Mode pjalae]lofol|aln i | 1| 5 [Thess operations ans J7 us
parfarmmed during dala wrils
ard rasad
. D=1:enirs desplay on
gﬁ?g F plaolo|lefjolalq1lop|lec]le |‘J-1:=:urs::r-:-rl a7 us
B=1-cursar pasiion on
Sed cursor moning and
Cursor ar
; ) disphay shift corrol b, and
gﬁﬂlar plofofoeo| 1 se|re] x| & b Grtion withe 37 us
changing DORAK data
- DL interiace data is 84 bis
E";?E"ﬂn olololol vl w]|F ] o] & |Mrumberoflinis 21 37 us
Ffont siza is 5511506
Set CGRAM| Sal CGRAM address in
o |l o o] 1 |acsace|acs|aca]act|aco 37 us
address addrass counter
Set DDRAM _ NN - Sl DORAM addrass in
ddress a6 |1 Jace|acs) Ace | Acs A2 ) ACt | Ao — 37 us
Whether during mlernal
Read Busy operation or not can be
flag and o | 1 | BF |ACS | ACS | ACH | ACT | ACZ | AC1 | ACD [known by reading BF. The [ us
address contants of address cournter
can also be read.
. Write data it inderal
Write data
to RAM 1o |ov|o6|os|od|Da ||| o |RaM 37 us
(CORAMCGRAR
Read data from imlermal
fpr‘;?,ldédﬁﬁ 11 lorlos |os | oe|oa o2 o1 | oo [RAM 37 us
(DORAMCERAM
Mote:

Be sure the STT06EL B nof in the busy stale (BF = 0} b2lore sending an mnstruction fram the MPL o the
STrOEGL I an instruction is senl withoul chacking the busy lag, the time batween the irs! instruction and next
mstruction will take much longer than the instruction fime itsell. Refer to Insiruction Table for the list of each
nstruction execution time.
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B |nstruction Description

& Clear Display

R2 R Dy DEG D8s DE4 DBS DE2 DED D0

Cod=l OO joOojojoajojojojagt

Clear all the display data by writing "20H" (space code| to all DORAM address, and set DORAM address fo
O0H" o AC (address countary. Reum cursor o tha onginal status, namedy, bring the cursor 1o The ket edgs
on first line of the dsplay. Make entry mode increment (VT = ™17}

® Retum Homea

R2 R Dy DB6 OEp DE4 DB3 DE? DB D0

Codelplaojojalofjolofjofji1]ax

Return Home & curser retum home instruction. Set DDORAM address to S00H" inte the address counber
Return cursor fo its original site and retun display o ils ariginal slalus, if shiftled. Condents of DORAM daas
e changs

® Entry Mode Set

RE RWwW D87 DES DHs DB DR OS2 DE4 D80

Code | (b i i} ] [i] 0 i) i jJicy &

Sl he maving direction of cursoe and display.

# /D Increment / decrement of DDRAM address {cursor or blink)
When /D = "High", cursor/blink moves to right and DDRAM address is increased by 1.
When /D ="Low", cursor/blink moves to left and DDRAM address is decreased by 1.
* CGRAM operates the same as DDRAM, when read from or write to CGRAM.

» S Shift of entire display
When DDRAM read (CGRAM read/write) operation or S ="Low", shift of entire display is not performed. If

S ="High" and DDRAM write operation, shift of entire display is performed according to /D value (I/D =
"1" - shift left, /D ="0": shift right).

S D Description

H H  |Shitthe display to the left

H L |Shift the display to the right
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# Display ON/OFF

k= Ed DET LEe (65 DE4 DR DRy DEN [EO

Tedel O )aQopejaejofr|(jc]E

Contral display/cursor’bink OMN/OFF 1 bil registar,
D : Display ONOFF control bit
Vilhen D= "High™, anlire desplay = lurned an
When D = "Low", display is tumed off, but display data & remained in DORARM.

 : Cursor QNOFF control bit
Vilhen C = "High®, cursor & turned an,

b ]

b

When G = "Low”, cursor is disappeared in current display, but 1D register remains its data

» B :Cursor Blink ONIOFF control bit
When B = *High", cursor bk ts on, that performs allemate betwaen all the high data and display

character at the cursor position
¥ihen 8 = "Law”, bk 5 al,
®  Cursor or Display Shift

F& R DET 086 DHS DE4 DAY DR: DBV 080

code[ GO QOO0 [BCIRLL =] ¢

Without writing of reading of dsplay data, shift nghtlaft cursor position or display. This instruction i uzed to
comect or search display data, During 2-line mode dsplay, cusor moves 1o the 2nd line after 408h digit of 1st
ine. Male that display shifl is pedormed simulanecusly in all the line, When displayed data is shifed
repeatedly, each ling shifted indridualy. When display shift is performed. the contants of address counter ara
nak changesd

SIC | RIL Description AC Value
L L |Shift cursor o fe lef AC=AC-1
L H  [Shift curser o Be right AC=ACH
H L [Shift display tothe kil Cursor folows the display shift  [AC=AC
H H  |Shift display to the right. Cursor follws the display shift [AC=AC

¢ Function Set RS RW DB7 085 DBs B4 D3 B2 DB RO

Code | Q) OJO|OT|OLyNJF]x]x
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» DL : Interface data length conirol bit
When DL = "High”, it maars 8-bit bus made with MPU

When DL = "Low”, it means 4-bit bus mode with MPU. 5o to speak, DL is a signal 1o salact

B0l or -t bus moda,

When 4-bef bus mode, it neads o lransfer 4-bit data by baa limes

+» N Display line number control bit
When M = "Low”, § means 1-ling display mads,

When M = "High®, 2line display mods is sed

»  F: Display font type control bit
When F = "Low”, il means 5 x 8 dots formal display mode

When F = "High", 5 x11 dotz Tormat display mode

N F No. of Display Lines |Character Font| Duty Factor
L L 1 L 118
L H 1 Crall 1M
H H d S8 116

& Sl CGRAM Addross

FE FRW DEr DB DE- DE4 DER DEI DB DED
Code O 0 o ] v Jacs)Acafach |aACzact]Ach
Sat CGRAM addrass o AC.
This instreclion makes CGRAM data available from MPL.
® Set DDRAM Address
AE R& DEr DB DBs DB DR DE2 DA [Ded
e O] & 1 JAcs | ACs | ACH | ACE|ACE | &S |ACD
Sat DDRAM address to AC.

This instruction makes DORAM data available from KMPL
When 1-line display mode (N = 0), DORAM address is from "00H" to "4FH".
In 2-bne digplay moda (N = 1), DDRAM address in the 15t line & from "00H 0 27H", and
DORAKM address in the 2nd Bna is Trom “40H" 1o "6H"

® Read Busy Flag and Address

RS RW [B7 DB6 DBs DB4 DBI DBZ DB1 D8O

0

Code

1 | BF |ACE [ACS | AC4|ACS

ACZ|ACT|ACO
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When BF = "High", indicates that the internal operation is being processed.So during this time the next
instruction cannot be accepted.
The address Counter (AC) stores DDRAM/CGRAM addresses, transferred from IR.
After writing into (reading from) DDRAM/CGRAM, AC is automatically increased (decreased) by 1.
® Write Data to CGRAM or DDRAM

RS RW DBf DB6 OBs DB4 DB3 DBZ DB1 DBO

Code| 1 | O |D7|D6|Ds(D4(D3y02{01 (00

Write binary 8-bit data to DDRAM/CGRAM.
The selection of RAM from DDRAM, CGRAM. is set by the previous address set instruction
- DDRAM address set, CGRAM address set. RAM set instruction can also determine the AC
direction to RAM.
After write operation, the address is automatically increased/decreased by 1, according to
the entry mode.

® Read Data from CGRAM or DDRAM

RS RW DB7 DB6 OBs DB4 DB3 DBZ DB1 DBO

Code| 1 | 1 |D7|D6| D5 (D4 (D3 |02|01]|00

Read binary 8-bit data from DDRAM/CGRAM.

The selection of RAM is set by the previous address set instruction. If address set instruction of RAM is not
performed before this instruction, the data that read first is invalid, because the direction of AC is not
determined. If you read RAM data several times without RAM address set instruction before read operation,
you can get correct RAM data from the second, but the first data would be incorrect, because there is no time
margin to transfer RAM data.

In case of DDRAM read operation, cursor shift instruction plays the same role as DDRAM address
set instruction : it also transfer RAM data to output data register. After read operation address counter is
automatically increased/decreased by 1 according to the entry mode. After CGRAM read operation, display
shift may not be executed correctly.

" In case of RAM write operation, after this AC is increased/decreased by 1 like read operation. In this time,

AC indicates the next address position, but you can read only the previous data by read instruction.
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9_EXTERNAL DIMENSIONS

75.60—— —=+14.0MAX
5.00 =—PITCH 2.54X(16-l):3g,01‘%0%‘ B 400

2,50

AR SIS P PSS S R

36,00
31.60
25,30
—=13,50(V.A)r~—

r c >
b R
TR RRREREDE e Bl

~4=19,50(A. A=l

—=+9,00MAXT—

X I A [ —
64,000V.A 2,30
N 72,00
74.30

f=2.95=

o

70 DISPLAY TYPE: STN/ BLUE

f=—4 35—

VIEWING DIRECTION: 6:00

DISPLAY MODE: REFLECTIVE/NEGATIVE
DRIVING METHOD: 1/16DUTY 1/SBIAS

0.80

OPERATING TEMPERATURE: 0° ~ 50°C
STORAGE TEMPERATURE: -20°~60°C
CONNECTOR: ZEBRA

BACKLIGHT: LEDCWHITED

|
|
|
% OPERATING VOLTAGE: 4.7V
|
|
(|

=005

———=—( 55 o

[1]2]3[4]5[6[7]8[9]10[11[12[13[14[15]16]
VSSVDD[VO [RS R/W| E_DBODBIDB2DB3DB4DB5DBEDE7BLABLK|
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