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14x4 LCD Driver TM1621D

Characterization

The TM1621D is a 56-point, memory-image and multi-function LCD driver. The
software configuration features of the TM1621D make it suitable for a wide range of LCD
applications, including LCD modules and display subsystems. The communication timing
between the host controller and the TM1621D is simple, and the TM1621D also has a
power-saving command to reduce system power consumption.

Functional Features

» Operating Voltage 2.4~5.2V
» Embedded 256KHz RC oscillator
» Selectable 1/2 or 1/3 bias voltage and 1/2, 1/3 or 1/4 duty cycle - =
» On-chip time-based frequency source 4 1
» The power save command can be used to reduce power consumption”
> One 14x4 LCD Driver & | 4
> An embedded 14x4-bit display RAM Memory 4 '
. .. <
> 3-wire serial interface
» On-chip LCD driver frequency source . - ) /
» Software configuration features - . ‘
» Data Mode and Command Mode Instructjons
» Two data access modes _ 4 e -'
» TheVLCD pin is provided for adjusting the LCD operating voltage.
> Package: SOP24 A - v
’
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14x4 LCD Driver TM1621D

Pin Description

Chip select input, connected to a pull-up resistor. When /CS is high,
10 /CS | the data and command to write TM1621D are invalid, and the serial
interface circuit is reset; when /CSis low and as an input, the data
and command to write TM1621D are invalid; when /CS is low and as an
input, the data and command to write TM1621D are jgvalid.

The data and commands are valid

11 JWR | WRITE pulse input, connected to a pull-up resistor. en th}rising edge of
the /WRssignal, the number of digitson tthDATAlifle
It is written to TM1621D. 4 | I
12 DATA I/O | Serial data input/output with external pull- up yresistor B
13 VSS | Negative power, ground A :
ot . VILCD I LCDPO\Q(er mput -
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i alactrastatic dischakrag ma SI I\r/'re §H2prx v'e(; rrFtl-ry)- toitisracommandadto faka ol onnronriate
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Absolute maximum rating range . v
parameters 4 realm unit (of
/ < measur
» “ e)
VDD Logic supply voltage i , VSS-0.3to VSS+5.5 Y,
VIN Logic Input Voltage ' VSS-0.3 to VDD+0.3 \Y,
Topr Operatingfemperatyre-Range 4 -25t0 +75 °C
Tstg Storage temperaturerange -50to +120 °C
ESD Human Body:Mode (HBM) 4000 \%
Machine mode (MM) | 400 \Y
no |
A
V
DC gas'parametess
nota{ déscriptive) test condition minim | typical| maxim| unit
tion wo | Condition | ym value | um (of
value values | meas
ure)
VDD | operating voltage 2.4 52 \Y
IDD | Operating Current | 3V | Wwithoutload 150 300 uA
5y | On-chipRC 300 600 UuA
oscillator
IDD | Operating Current | 3V | No load crystal 60 120 uA
5V | oscillator 120 240 uA
IDD | Operating Current | 3V | Noload 100 200 uA
sy | External 200 400 uA
clock
source 2
ISTB | Standby Current 3V Wwflzl (t)h.ccm 0.1 5 uA
sy | POWer ™ 03 10 uA
saving
mode
VIL | InputLow Level 3V | DATA,/WR. 0 0.6 \Y;
Voltage sv | /CS 0 1.0 v
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VIH | InputHigh Level 3v | DATA,/WR. 2.4 3.0 \%
Voltage sv | /€S 4.0 5.0 Y
IOL1 | DATA 3V | VOL=0.3V 0.5 1.2 mA
5V | VOL=0.5V 13 2.6 mA
IOH1 | DATA 3V | VOH=2.7V | -04 0.8 mA
5V | VOH=45V | -09 -1.8 mA
IOL2 | LCD Common Port| 3V | VOL=0.3V 80 150 uA
Leakage Current 5V VOL=0.5V 150 250 uA
IOH2 | LCD Common Port| 3V | VOH=2.7V -80 -1,120. - rUA
Source Current 5V | VOH=4.5vV -1,120. -200 / uA
IOL3 | LCD segment pin | 3V | VOL=0.3V 60 120 _ Y ’l}
leakage current | 5v | vor=0.5v | 120 [200 W/, Alual | g
IOH3 | LCD segment pin | 3V | VOH=2.7V 40 4| 70 uA
source current 5V | VOH=4.5V -70 5100 4 UA
RPH | pull-up resistor 3v | DATA,/WR. 40 80 ™ 150 ) Kohm
s5v | /CS 30 |60 %] 100 Kohm
/ 9 _.
AC Electrical Characteristics -
notation Descriptio| test condition minimu',typical max | unit (of
n vop prerequisit {'m value | value MU measur
e ’ m
/ \ valu | ©
- “ es
fSYs1 system clock”"| 3V pr On-chipiRC 256 KHz
5V oscillator ¥ 256 KHz
fSYS2 systegrclock {3V crystal 32.768 KHz
5V S==ccillator 32.768 KHz
fSys3 systemclock | 3V External 256 KHz
[ - 5V Clock Source 256 KHz
fLCD =y, %), LED'Clock On-chip RC fSYS1/1024 Hz
& 8 oscillation
Ve , tool
' crystal fSYS2 /128 Hz
& oscillator
tCOM COM Clock n:number of n/ fLCD s
Week
system structure COMs
ficiisplay memeeyd R 3V 300 KHz
The static dikplay memorgRAM) stores the displayed data in a 23x4-bitfmrmatkhut
@iy the displayonenpanies corggsponding to SEGY to|SEG22 are|useful. the data in thesRAM
is directly mappeithtd daay CDsgriver. 1 us
time
3
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COM3 COM2 COM1 COMO

SEGO 0
SEG1 1
SEG2 2
SEG3 3 -
i WA
' : p \ o
SEG22 22
Addr /
Bit3 | Bit2 | Bit1 [Bit0 |gy )

RAM % [

2. System oscillator - | v
The TM1621D system clock is usgdito generate thel.CD driver clock. The on-chip RC
oscillator (256KHz) generates the clock sourcerExectting SYS DIS command can stop the
system clock and LCD bias generatoravork, SYS DIS cdommand only applies to the on-chip
RC oscillator, when the system clock stops working, the LCD will display blank.LCD OFF
command is used to turn©ff the LCD bias ggneratér, whenthe LCD bias generator is turned off,
the SYS DIS command can be usssl toreduce ;che power consumption of the system, which
makes SYS DIS as the’SYS DISis'a powegsaving command. The TM1621D is in SYS DIS state
when the system starts to‘power up.
. |
3. LCD Driver, y |
The ™ 1621D"is.a 56 (14x4) dot LCD driver that can be software configured to 1/2 or
1/3 LED driver biaskand 2, 3, or 4 common ports, a feature that makes the TM1621D
suitable for.d wide rangelof LCD applications.The LCD driver clock is generated by dividing
the system clock, and the frequency value of the LCD driver clock is maintained at 256
Hz.LCD See the following table for driver related commands.

name (ofa | command code | Functional Description

thing)

LCD OFF 10000000010X | Turn off the LCD
output

LCD ON 10000000011X | Turn onthe LCD
output
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BIAS&COM | 1000010abXcX | €=0:1/2bias
selectable c=1:

1/3 bias
selectable
ab=00: 2 common
ports available
ab=01: 3 common
ports available
ab=10: 4 common
ports optional
Bold 100, i.e. **100"", indicates the command mode type. If you execute consecutive
commands, the mode type code of other commands will be ignored except the first one.LCD
OFF command disables the LCD bias generator to turn off the LCD display, while LCD ON
command makes the LCD bias generator effective to turn on the LCD
display.BIAS&COM is the command related to the LCD module, which makes the
TM1621D compatible with most of the LCD modules. LCD modules.
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4. Order format

The TM1621D can be set up with software. Two modes of commands configure the
TM1621D and transmit the data displayed by the LCD. The configuration mode of the
TM1621D is called Command Mode and has a type code of 100. Command Mode consists
of a System Configuration command, a System Frequency Selection command, an LCD
Configuration command, and an Operation command. The following table shows the data
and command mode type code tables.

manipulate |paradi| type

gm code

WRITE digital 101

COMMAND | comma 100
nd

Mode commands shall be run before data or commands are transmltted and th ommand
mode code, 100, shall be ignored if successive commands are exeguted. When t':gsystem is
in the Discontinuous Command Mode or Discontinuous Address Data Modespin/CSishall
setto ""1"" and the previous operating mode shall be reset. When p'fn/CS returns to " O",
the new operating mode type code shall run first. )

5. Interface : i )

The TM1621D has only three pins for interfacing/Pin/CSis-used totinitialize the serial
interface circuitry and terminate communication Betweén the hdst contyoller and the
TM1621D. When pin/CSissetto ""1"", data and commands between the host controller
and the TM1621D are invalidated and initialized. The serial interface of the TM1621D must
be initialized with a high level pulse befof& generating'a mode comfnand or mode transition.
Pin DATA is the serial data input/output pin; read/writg data and write commands are
routed through pin DATA. Pin /WRis the Write:Clock Input pin, where data, addresses and
commands on pin DATA are written4o the TM1621D on the rising edge of the /WR signal.

—

6. Timing diagram v

WRITE mode (commfiand code 101) |

& | [ [

oata 110 1[A5 A4 A3 A2 A1 A0[Do D1 D2 D3] 1| o | 1 [A5 A4 A3 A2 A1 A0[D0 D1 D2 D3]
Memory Address 1(MA1) Data{MA1) Memory Address 2(MA2) Data{MA2)

WRITE mode (write sequential address)

DATA 1|01 |as A4 A3 A2 A1 A0[D0 D1 D2 D3|D0 D1 D2 D3[DO D1 D2 D3[D0 D1 D2 D3[DO

Memory Address{MA) Data{MA) Data(MA+1) Data(MA+2) Data(MA+3)
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Command mode (command code 100)

] i
ga UL UL U L
oata 1o ofes ¢ ¢s s cs o3 cz ot cof0(os o7 ca G5 ¢t 8 oz 61 CoXDXPXIXIXEX]

Command 1 Cammand,_, Cosnman i {:aﬂ-';mnd
r
B = Dala Mode
. W
Command Overview @ 4 /

4 i
command Command Code D/C | Function < -Reset\‘nlsslflg
name Description on power-up

leave out
WRITE 101 D Write datato RAM. e )
ab5ad4a3a2ala0d0d1ld2d3 J -
SYSDIS 10000000000X C Turneffthe system Y
$scillatorand LED bias. y
==| generator
SYSEN 10000000001X C Turn on the system oscillator
LCD OFF 10000000010X ke Turn off the LCDWbias Y
generator.
LCD ON 10000000011X , C Turn on the LCD bias
generator
XTAL 32K 100000101XXX mer A System Clock Source Crystals
RC 256K 100000110XXX g (@ System clock source on-chip | Y
“RC oscillator
BIAS1/2 1000010abX0X4_ C LCD 1/2 bias
&F Y

option ab=00: 2
common ports
T - ab=01:3

[ | common ports
Note: X: 0 or 15,25 to a0: RAM address; d3 to d0: RAM da=10:4 public ports

[ee——

BIAS 1/3 l'OOO%ldOabX1X C LCD 1/3 Bias
D/C data/command/mode Option ab=00: 2

All Bold'numbpers, ie., lOi and 100, are mode comme®@iah axieP.OIEe is the command mode type code,

which js'used if siccessive commands are run, except &=tk first command.
command;, the mode type code of other commands will be ignored digrectsnmended to initialize the
TM1621D with the host controller after a power-on reset begbu3@ifitha btiwerestyeset fails, the TM1621D

na@pmot work propeoly11100000X C test pattern

TNORMAL 10011100011X C normal mode Y
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Pin Driver Waveforms

Gives a waveform that displays "2" using 1/4 multiplexing with 1/3 bias drive:
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M o
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V1=1/3vDD
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Peripheral Application Block Diagram
The main controller andithe TM1621D form a display system, see the figure below.
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Note: 1. The voltage at the VLCD pin must be less than the voltage at the VDD pin;
2.VR resistor is used to adjust the gray scale of LCD display, when VDD=5V, VLCD=4V, VR is generally

%),

selected as 15KQ ().

Package Outline Diagram

SOP24
R = R =
sl TR b | K | D b o) B K Cam)
A 1328 15. 48 z4 0. BeTYP
41 0. 408TYP D 1. J4TYP
42 .2TTYR D1 0. 33TYP
A3 0. 30TYP D2 0.70 0.30
B 9.90 10. 50 F1 0. 23TYP
Bl 7.42 7.62 R2 0. 23TYP J
B2 a. 7TIP 1 7% TYP
Cl 2.13 2.23 ] 7% IYP
2 0. 204 0.33 B3 4% TYP
3 0. 10 0.23 B4 0% TYP
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revision history (of a document, web page etc)

releases Issue date Introduction to the revision
V1.0 2012-03-20 Official Release
y - | &
<
< - /] ‘
N /¢ J
- I
A
)
-
. )
7/
F 4
L .
-—-——'
|
—_—)

www.szpth.com

V1.0

10



http://www.szpth.com/

