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AZ DISPLAYS, INC.

AGM2412B

1 General Specifications
Item Standard Value Unit
Display Pattern EDot-Graphic DWitEl%kglzacter UDigits Dots
Color UMono. UGrayscale B FSTN
Module Dimension 92.0X71.8X2.0 mm
Viewing Area 67.0 X46.8 mm
Active Area 62.38 X42.38 mm
Character Size / mm
Character Pitch / mm
DOT Size 0.245 X0.24 mm
DOT Pitch 0.265 X 0.26 mm

OTN, Positive OTN, Negative

CIHTN, Positive OHTN, Negative
LCD Type alsngr,NY?;Iow-_Green OSTN, Gray _ OISTN, Blue

, Positive OFSTN, Negative

OColor STN

OFM LCD
Polarizer Type ETrqnsflective OTransmissive  OReflective

Anti-Glare
View Direction EA6H 012H o
LCD Controller & Driver ST8016 & ST8024
LCD Driving Method 1/160duty, 1/14bias
Interface Type SIZC O4-wire Serial J3-wire Serial
6800 [18080 E4-bit O_

Backlight Type /
Backlight Color /
EL/CCFL Driver type /
DC-DC Converter UBuild-in k4External
Operation Temperature (°C) |-10 ~ 60 (TopL — Torn) °C
Storage Temperature (°C) |-20 ~ 70 (Tst -~ Tsth) °C
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AZ DISPLAYS, INC. AGM24128

3.1 Pin Description

Segment Pin

Pin No. Symbol Function Description
1 VOL Bias power supply pins for LCD drive voltage
2 V12L Normally use the bias voltages set by a resistor divider
Ensure that voltages are set such that Vss ¢ *Vs< Vaz< Vi2< Vo.
3 V34L Vicand Vir (i = 0,12, 43, 5) must connect to an external power supply, and
4 V5L supply regular voltage which is assigned by specification for each power pin
5 VSS
Ground
6 VSS
7 VDD .
Logic power supply
8 VDD
9 DBLKB Use as contrast control, use PWM signal as input. Connect to Voo for no
contrast control.
10 DO
11 D1
Data bus
12 D2
13 D3
14 XCK Clock input pin for taking display data
* Data is read at the falling edge of the clock pulse.
Control input pin for output of non-select level
The input signal is level-shifted from logic voltage level to LCD drive voltage
level, and controls the LCD drive circuit.
When set to Vsslevel "L", the LCD drive output pins (Y1-Y240) are set to level
Vss.
15 DOFEB When set to "L", the contents of the line latch are reset, but the display data
are read in the data latch regardless of the condition of DISPOFF. When the
DISPOFF function is canceled, the driver outputs non-select level (Vi20r Va3),
then outputs the contents of the data latch at the next falling edge of the LP. At
that time, if DISPOFF removal time does not correspond to what is shown in AC
characteristics, it can not output the reading data correctly.
Table of truth values is shown in "TRUTH TABLE" in Functional Operations.
16 Lp Latch pulse input pin for display data
Data is latched at the falling edge of the clock pulse.
AC signal input pin for LCD drive waveform
The input signal is level-shifted from logic voltage level to LCD drive voltage
level, and controls the LCD drive circuit.
17 FR Normally it inputs a frame inversion signal.
The LCD drive output pins' output voltage levels can be set using the line
latch output signal and the FR signal.
Table of truth values is shown in "TRUTH TABLE" in Functional Operations.
Mode selection pin
When set to Vsslevel "L", 8-bit parallel input mode is set.
18 MD When set to Voo level "H", 4-bit parallel input mode is set.
Refer to "RELATIONSHIP BETWEEN THE DISPLAY DATA AND LCD
DRIVE OUTPUT PINS" in Functional Operations.
19 V5R Bias power supply pins for LCD drive voltage
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20 V34R Normally use the bias voltages set by a resistor divider

Ensure that voltages are set such that Vss ¢ *Vs5< Vi< Vi2< Vo.
21 VI2R Viiand Vir (i = 0,12, 43, 5) must connect to an external power supply, and
22 VOR supply regular voltage which is assigned by specification for each power pin

Common Pin

Pin No. Symbol Function Description
23 VOL Bias power supply pins for LCD drive voltage
24 V12L Normally use the bias voltages set by a resistor divider.
25 Ensure that voltages are set such that Vss< Vas< V12< Vo.
V34L Vicand Vir (i = 0,12, 43) must connect to an external power supply, and
supply regular woltage that is assigned by specification for each power pin.
26 VSS
27 VSS Ground
28 VSS
29 VDD
30 VDD Logic power supply
31 VDD
32 EIO2 Shift data input for shift register at common mode
33 D7 Dual mode data input at common mode
34 Control input pin for output of non-select level
The input signal is level-shifted from logic voltage level to LCD drive voltage
level, and controls the LCD drive circuit.
When set to Vsslevel "L", the LCD drive output pins (Y 1-Y1e0) are set to level
Vss.

DOFFB When set to "L+, the contents of the shift register are reset to not reading
data. When the /DISPOFF function is canceled, the driver outputs non-select
level (V12 0or Va3), and the shift data is read at the next falling edge of the LP. At
that time, if /DISPOFF removal time does not correspond to what is shown in
AC characteristics, the shift data is not read correctly.

Table of truth-values is shown in "TRUTH TABLE" in Functional Operations.
35 Lp Shift clock pulse input pin for bi-directional shift register

* Data is shifted at the falling edge of the clock pulse.
36 AC signal input pin for LCD drive waveform

The input signal is level-shifted from logic voltage level to LCD drive voltage
level, and controls the LCD drive circuit.
FR Normally it inputs a frame inversion signal.

The LCD drive output pins' output voltage levels can be set using the shift
register output signal and the FR signal.

Table of truth-values is shown in "TRUTH TABLE" in Functional Operations.

37 V34R Bias power supply pins for LCD drive voltage
38 V12R Normally use the bias voltages set by a resistor divider.
39 Ensure that voltages are set such that Vss< Vas< V12< Vo.
VOR Vicand Vir (i = 0,12, 43) must connect to an external power supply, and

supply regular voltage that is assigned by specification for each power pin.
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3.2 Block Diagram

VoL, 712L, T34L
7SS
glﬂg o | CoMONIGD
AR N LCD: 240X160 DOTS
DoFFR | E=
| @
R
VOR V12R V34R
S
g
2
ST8024
PRILRETTS

V0L VI2L V4L V5L
VORVIZB,V24RV6R
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AZ DISPLAYS, INC.

AGM2412B
4. Electrical-optical Specifications
4.1 Absolute Maximum Ratings
PARAMETER SYMBOL APPLICABLE PINS RATING UNIT NOTE
Supply voltage (1) Voo Voo -0.310 +7.0 \
Vo VoL, Vor -0.3 to +45.0 3
T iz Nz, Vizr 03toVeo+ 0.3 \'
R R L Vs VeaL, Vam 0.3 10 Vo + 0.3 V -
Vs Ve, Vsr -0.3 toVe+0.3 W '
D17-Dls, XCK, LP. L/IR, FR
Input voltage Vi MD, S/C. EIO4, ElOz, -0.3 to Voo + 0.3 WV
DISPOFFE, TEST:
Storage temperature Tsra -45 fo +125 °C
NOTES:
1. TA=+25°C
2. The maximum applicable voltage on any pin with respect to Vss (0 V).
4.2 Electrical-Optical Characteristics
No |ltem Symbol | Condition Min. Typ. Max. Unit
1 Current (all SEG on) I Ta=25°C - 15.0 30.0 c A
: Ta=25°C
2 Contrast Ratio Cr Viep = 19.5V 4.5 5.0 - -
Threshold voltage Vth Ta=25°C 1.85 1.90 - \Y
4 Saturation voltage Vsat Ta=25°C - 2.05 2.10 \
Rise time |Tr Ta=25°C - 250 350 ms
5 |Response |Falltime |Tf Ta=25°C - 200 300 ms
time Ontime |Ton |Ta=25°C - 300 (450  |ms
6 Off time Torr Ta=25°C - 250 350 ms
7 6H o 4 45 - - Deg.
8 iewi 12H . 2 Cr=2 25 - - Deg.
VAeW||ng Ta=25°C 9
9 ngie |3y .8 45 - - Deg.
10 9H o 4 45 - - Deg.
11 Frame frequency fm Ta=25°C 32 64 128 Hz
4.3 Electrical Characteristics
No Iltem Symbol [ Condition Min. Typ. Max. Unit
1 Supply Voltage for Logic Vpop-Vss| - 2.5 - 5.5 \Y
2 Supply Voltage for LCD Driver 2/\706\;0 Ta=25°C 19.3 19.5 19.7 \%
LCD
. Ta=25°C
3 Supply Current for Logic Ibo Vop=5.0V - 23 26 mA
4 Frame Frequency fum Ta=25°C - 80 - Hz
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5 |npUt ngh Voltage Vin - 0.8XVpp - Voo \
6 Input Low Voltage Vi - GND - 0.2XVpp| V
7 Output High Voltage VoH - VDD-0.4 - - \%
8 Output Low Voltage VoL - - - +0.4 \Y
4.3 Timming Characteristics
+  Segment
(Segment Mode 1) (Mes=Vs5=0V Voo =+50x05V Vo=+150t0 +42.0 V, Toer = -25 t0 +85 °C)
PARAMETER SYMBOL CONDITIONS MIN TYP. | MAX. | UNIT | NOTE
Shift clock period tuvei tr,tr = 10ns 50 ns 1
Shift clock "H" pulse width bwickn 15 ns
Shift clock "L" pulse width twekL 15 ns
Data setup time {os 10 ns
Data hold time fou 12 ns
Latch pulse "H" pulse width twLer 15 ns
Shift clock rise to latch pulse rise time iLo 0 ns
Shift clock fall to laich pulse fall time lsL 30 ns
Latch pulse rise to shift clock rise time ILs 25 ns
Latch pulse fall to shift clock fall time iLh 25 ns
Enable setup time is 10 ns
Input signal rise time tr 50 ns 2
Input signal fall time iF 50 ns 2
DISPOFF removal time fan 100 ns
DISPOFF "L" pulse width fwoL 1.2 us
Output delay time (1) to CL =15 pF 30 ns
Qutput delay time (2) troi, troz CL=15pF 1.2 us
Qutput delay time (3) tro2 CL =15 pF 1.2 us
NOTES:
1. Takes the cascade connection into consideration.
2. (bwck - twows - bwew )2 13 maximum in the case of high speed operation.
(Segment Mode 2) (Mas =V5=0VW Voo =+3.01t0 +4.5V, Vo= + 15.0 to +42.0 W Toer = -25 10+85 °C)
PARAMETER SYMBOL CONDITIONS MIN. | TYP. | MAX. [ UNIT | NOTE
Shift clock period fwick tr,tr = 10ns 66 ns 1
Shift clock "H" pulse width twckH 23 ns
Shift clock "L" pulse width twvckL 23 ns
Data setup time tps 15 ns
Data hold time {ok 23 ns
Latch pulse "H" pulse width LwLPH 30 ns
Shift clock rise to latch pulse rise time [11s) 0 ns
Shift clock fall to latch pulse fall time fsL 50 ns
Latch pulse rise to shift clock rise time fLe 30 ns
Latch pulse fall to shift clock fall time fs a0 ns
Enable setup time {s 15 ns
Input signal rise time R 50 ns 2
Input signal fall time {e 50 ns 2
DISPOFF removal time tso 100 ns
DISFOFF "L" pulse width oL 1.2 LS
Output delay time (1) to CL =15 pF 41 ns
Cutput delay time (2) tro, troz CL =15 pF 1.2 s
Cutput delay time (3) tros CL =15 pF 1.2 us
NOTES:

1. Takes the cascade connection into cansideratian.
2. (twew - twers - bwew )2 18 maximum in the case of high speed aperation.
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7 Output High Voltage VoH - VDD-0.4 - - \%
8 Output Low Voltage VoL - - - +0.4 \Y
4.3 Timming Characteristics
+  Segment
(Segment Mode 1) (Mes=Vs5=0V Voo =+50x05V Vo=+150t0 +42.0 V, Toer = -25 t0 +85 °C)
PARAMETER SYMBOL CONDITIONS MIN TYP. | MAX. | UNIT | NOTE
Shift clock period tuvei tr,tr = 10ns 50 ns 1
Shift clock "H" pulse width bwickn 15 ns
Shift clock "L" pulse width twekL 15 ns
Data setup time {os 10 ns
Data hold time fou 12 ns
Latch pulse "H" pulse width twLer 15 ns
Shift clock rise to latch pulse rise time iLo 0 ns
Shift clock fall to laich pulse fall time lsL 30 ns
Latch pulse rise to shift clock rise time ILs 25 ns
Latch pulse fall to shift clock fall time iLh 25 ns
Enable setup time is 10 ns
Input signal rise time tr 50 ns 2
Input signal fall time iF 50 ns 2
DISPOFF removal time fan 100 ns
DISPOFF "L" pulse width fwoL 1.2 us
Output delay time (1) to CL =15 pF 30 ns
Qutput delay time (2) troi, troz CL=15pF 1.2 us
Qutput delay time (3) tro2 CL =15 pF 1.2 us
NOTES:
1. Takes the cascade connection into consideration.
2. (bwck - twows - bwew )2 13 maximum in the case of high speed operation.
(Segment Mode 2) (Mas =V5=0VW Voo =+3.01t0 +4.5V, Vo= + 15.0 to +42.0 W Toer = -25 10+85 °C)
PARAMETER SYMBOL CONDITIONS MIN. | TYP. | MAX. [ UNIT | NOTE
Shift clock period fwick tr,tr = 10ns 66 ns 1
Shift clock "H" pulse width twckH 23 ns
Shift clock "L" pulse width twvckL 23 ns
Data setup time tps 15 ns
Data hold time {ok 23 ns
Latch pulse "H" pulse width LwLPH 30 ns
Shift clock rise to latch pulse rise time [11s) 0 ns
Shift clock fall to latch pulse fall time fsL 50 ns
Latch pulse rise to shift clock rise time fLe 30 ns
Latch pulse fall to shift clock fall time fs a0 ns
Enable setup time {s 15 ns
Input signal rise time R 50 ns 2
Input signal fall time {e 50 ns 2
DISPOFF removal time tso 100 ns
DISFOFF "L" pulse width oL 1.2 LS
Output delay time (1) to CL =15 pF 41 ns
Cutput delay time (2) tro, troz CL =15 pF 1.2 s
Cutput delay time (3) tros CL =15 pF 1.2 us
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AZ DISPLAYS, INC. AGM24128

(Segment Mode 3] (Wess=Vs=0WV Voo =+2.510+30V, Vo=+ 15010 +42.0V, Torr = -25 10+85 °C)

PARAMETER SYMBOL CONDITIONS MIN. | TYP. [ MAX. | UNIT | NOTE
Shift clock period twwck tr.tr < 10ns 82 ns 1
Shift clock "H" pulse width fwickn 28 ns
Shift clock "L" pulse width twickL 28 ns
Data setup time oz 20 ns
Data hold time foH 23 ns
Latch pulse "H" pulse width beiLen 30 ns
Shift clock rise to latch pulse rise time {s) 0 ns
Shift clock fall to latch pulse fall time 1sL 65 ns
Latch pulse rise to shift clock rise time iis 30 ns
Latch pulse fall to shift clock fall time iLH a0 ns
Enable setup time ts 15 ns
Input signal rise time tr S0 ns 2
Input signal fall time tF 50 ns 2
DISPOFF removal time tso 100 ns
DISPOFF "L" pulse width fwoL 1.2 s
Output delay time (1) {o CL=15pF 57 ns
Output delay time (2) o1, troz CL=15pF 1.2 us
Qutput delay time (3) tro2 CL =15 pF 1.2 Us

NOTES:
1. Takes the cascade connection intc consideration.

2. (bwek - twers - twew)(2 1 maximum in the case of high speed operation.

BALPH

o . Ly
LP &_
¢ 5L . I EEH]
hocKL
XCK Z- S
b i
o L1 e o ios o o e I
Di7 - Dlo X LAST DATA X TOP DATA X

oL I‘ =0 .

DISPOFF \-.
LP I\

*n = 60 in 4-bit parallel input mode
*n =30 in 8-bit parallel input mode
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FR ){[

[ - 2

LP \J
l‘ : trPD2 b
|< ERE ™

Y1 - Y240 X

Fig. & Timing Characteristics (3)
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AZ DISPLAYS, INC.

AGM2412B

Common

{Commaon Mode)

(Mes =0V Voo =+25t0+55V. Vo=+150to +30.0 V, Torr = -25 to +85° C)

PARAMETER SYMBOL CONDITIONS MIN. | TYP. | MAX. | UNIT
Shift clock period bwip trtF = 20ns 250 ns
e, S : . VDD = +5.0% 0.5V 15 ns
Shift clock "H" pulse width bwien VoD =251 457 30 =
Data setup time tsu 30 ns
Data hold time tH 50 ns
Input signal rise time G 50 ns
Input signal fall time t 50 ns
DISPOFEF removal time tso 100 ns
DISPOFF "L" pulse width twol 1.2 Us
Output delay time (1) toL CL =15 pF 200 ns
Output delay time (2) teros, tpoz CL =15 pF 1.2 Us
Output delay time (3) t PD2 CL pF 1.2 Us
twiLp
ot
| —
: tWLPH F
tsu +t
—™
ElO2 X X
: jis]
ElOn X
tWwoL | ESQI
DISPOFF
X
k tPD1
LP \l
|‘ tPD2

DISPOFF

tPD3

Y1 - Y160

Page 11 of 12



37 _/‘J 140 T JAEHS| 10V/NOT-0876-(d :0N HMA . OZ_ .m ><I_ n_ w_ ﬁ_ N<
w a9 ¥ZINDV
ﬁ_Q _\l\ — QINONAY | “DIOTHD Wb {(DIOTHD NAVHQ
o | 10905002 Ji:A) uovsiof muabuig:007 PR .
23 WAL 56} 38 0L §°6 dOA GEAVASIN AHL LOTHN00:407 | 2 5 Jdd - -HOLJINNOD %
= SH (500) 91081S % #208LS DI AT
© @[T HIva | 9ANIISAd NOLIATHISAA NOISHTA Nz o041t ~00 = HYNIVHANAL TIVHOLS G
09+ ~00— -TUNLVHAINAL INLIVIAO 7
AS=AAA'AS 6)=PAA -TIVITOA INIIVYALO'E
SYI b1/ 1'LI0T 0941 QOHLAN JAINT2
o 00:9 TALLISOd ‘TATLLOATASNVEL NISA “AdAL AVIASIT
B 410N
. . I B 0
| | 0750 (T0d)e 0769 \\m VL A0 —
xvd
wod ﬁ 04 iu/ﬂ A%E%%
wo— - 50750 (Toa)e 0769 NOITIS
. o o
i e
@.sss..i.%&uz-ﬁe.mJ 2l ~—527 n_o
|
o2 ]
T wonnavos|Nvonmawe0 | 9| N _
wel 07 $ G062 SOFS1 —goref ¥ <
ol (61 =2
s ANOIITIS w —_— 3
(r2081S I~/ G &
yoa |6s| d4 [y IOER T??.# TS 3
o [se| dT |9t = = = = > S
qred |46 |@4d00 |51 2
TREREAL . S
a1 |se| &l |¢ %, £
d00d i8] a0 [z & o NER
W [eg] W Tu g o i
20 25| 00 |or s & =Rl L -
RBEEAR R R 2R m%mw 3 = 38
qas || QU4 |8 ~ X||Sx o mmm = 091x0¥< S100d 3 R
qas |62 Q04 |4 S =g EaTe | ® C co
SsA |82 S84 |9 T T AZEN - L |
ssi_|42] SSK [ < 2 =
ssh (e | TSh |y o o 3 2/ wfi.
Tred (52| THeh [ g & & & £ & R
T || Te |2 N N o 8
04 82| T4 [} | | . 0755
ho) | 98 b N I cuse (V7)8E29 Pe—= o
NOILATHSAT NId Lo=—so &3 §11 (V49
XVHe— = 8 (SSVT9 INO¥A)Z 0704
XVHI— (SSV19 4VaH )y 0794 079—~

Page 12 of 12





