II Wuxi I-CORE Electronics Co., Ltd.

AIP31086
80CH COMMON / SEGMENT DRIVER FOR DOT MATRIX LCD

1. GENERAL DESCRIPTION

The AIP31086 is an LCD driver LS| which is fabricated by low power CMOS high voltage process
technology. In segment driver mode, it can be interfaced in 1-bit serial or 4-bit parallel method by the
controller. In common driver mode, dual type mode is applicable. And in segment mode application, the
power down function reduces power consumption.

Features

Power supply voltage: 3V~5V

Supply voltage for display: 6 to 28V (VDD-VEE)

4-bit parallel / 1-bit serial data processing (in segment mode)
Single mode operation / dual mode operation (in common mode)
Power down function (in segment mode)

Applicable LCD duty: 1/64 — 1/256

5V/30V High voltage CMOS process

Chip size: 32503160 (um X pm)

The IC substrate should be connected to VDD or float in the PCB layout artwork.
LQFP100 or bare chip available
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2. BLOCK DIAGRAM AND BLOCK DESCRIPTION
2.1, BLOCK DIAGRAM
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2.2 BLOCK DESCRIPTION

Name Function COM /SEG
Generates latch clock (LCK), shift clock (SCK) and control clock
Clock control timing according to t'he input.of 9L1 , CL2 and'control inputs (CS, COM /SEG
AMS). In common driver application mode, this block generates the
shift clock (LCK) for the common data Bi-directional shift register.
Determines the direction of segment data shift, and input data of
each Bi-directional shift register. In 4-bit segment data parallel
Data latch transfer mode, data SEG
control is shifted by a 4-bit unit. In common driver application mode, data is
transferred to the common data shift register directly, which
disables this block.
Controls the clock enable state of the current driver according to
the input value of enable pin (ELB or ERB). If enable input value is
Power down “Low”, every clock of the current driver is enabled and the clock SEG
function control block works. But if enable input is “High”, current driver is
disabled and the input data value has no effect on the output level.
So power consumption can be lowered.
Output level Controls the output voltage level according to the input control pin COM /SEG
selector (M and DISPOFFB) (refer to PIN DESCRIPTION).
20x4-bit Stores output data value by shifting the input values. In 1-bit serial
segment data | interface mode application, all 80 shift clocks (SCK) are needed to
I-directional | store all the display data. But in 4-bit parallel transfer mode SEG
shift register | application, only 20 clocks are needed. In common driver
application mode, this block does not work.
80-bit data In segment driver application mode, the data from the 20x4-bit
latch / segment data shift register are latched for segment driver output. In
common data | single-type common driver application,1-bit input data (from DL or
I-directional | DR pin) is shifted and latched by the direction according to the SHL | COM /SEG
shift register | signal input. In dual-type common application mode, 80-bit registers
are divided by two blocks and controlled independently (refer to
NOTE 3).
80-bit level Voltage level shifter block for high voltage part. The inputs of this
shifter block are of logical voltage level and the outputs of this block are at SEG
high voltage level value. These values are input in to the driver.
Selects the output voltage level according to M and latched data
value. If the data value is "High" the driver output is at selected
voltage level (VO or V5),
) and in the reverse case the driver output value is at the non-selected SEG
80-bit 4-level
driver level
(V12 or V43). In segment driver application mode, non-selected
output value
is V2 or V3. and when in common driver application, this value
becomes V1 or V4.
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2.3 PIN CONFIGURATIONS
LQFP100

Q 100 Sc27

99 SC26
98 SC25
97 SC24

96 SC23

95 Sc22
9 SC21
93 SC20

92 ] sc19
91 ] sc18
90 [ sc17
89 [ ] sC16
88 [ ] sC15
87 [ scu4
86 [ ] sc13
85 [ ] sc12
84 [ ] scit
83 ] sc10
82 [ sco
81 [ sc8
80 [ sc7
79 [] SC6
78 [ ] SC5
77 [] s
76 [] SC3

sc28 1 75 ] sc2
sc29 [ 2 ZY el
sc30 []3 73 [ ELB
Se31 [ 4 721
sc32 []5 711 MS
Sc33 [ 6 70 ] CL2
0 I 69 D1 SID
sc3s 8 68 [ D2 DL
se36 ]9 67 1 D3 DM
sc37 [ 10 66 ] D4 DR
sc3s 11 651 VSS
sc39 [ 12 ATP31086 64 ] SHL
sc40 [ 13 63 [ VDD
scal [ 14 62 [ DISPOFFB
sca2 [ 15 61 1M
sc43 [ 16 60 1 ¢S
sca4 [ 17 59[1Vo
scas [ 18 58 [ V12
sca6 [ 19 57 [ V43
sca7 [ 20 56[_1V5
sca8 [ 21 55 [ VEE
sc49 [ 22 54 ] ERB
Scs0 [ 23 53 [ SC80
Ses1 [ 24 52 [1SC79
scs2 [ 25 51 []sCT8
SELISIFIABIBEEEBRIESIILILLEEEER
UUIILUUUI0UUUO0 LU
PRRRRRRRRRRRRRRRRRRBRBRABR
2.4, PIN DESCRIPTION
Pin . o
No Pin Name /0 Description Interface
63 vDD P Logical "High" input port (+6V  10%, +3V  10%)
65 Vss ower OV (GND) Power
supply
55 VEE Logical "Low" for high voltage part
59 LCD Bias supply voltage input to drive the LCD. Bias
58 VO. V12 driver voltage divided by the resistance is usually used
57 Va3, V5 output | as a supply voltage source (refer to NOTE 2). Power
voltage
56
level
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Display data output pin which corresponds to the
1~563 Se1 - LCD respective latch contents. One of VO, V12, V34
74~ SC80 driver and V5 is selected as a display driving voltage LCD
100 output source according to the combination of the
latched data level and M signal (refer to NOTE 1).
Clock pulse input for the bi-directional shift
register. — In segment driver application mode,
the data is shifted to 20 x 4-bit segment data shift
The clock pulse, which was input when the
70 CL2 Data shift enable bit (ELB/ERB) is in not active condition, is | Controll
clock invalid. — In common driver application mode, the er
data is shifted to 80-bit common data
bi-directional shift register by the CL1 clock.
Hence, this clock pin is not used (Open or
connect this pin to VDD).
AC signal
61 M for LCD Alternate signal input pin for LCD driving. Normal | Controll
driver frame inversion signal is input in to this pin. er
output
- In segment driver application mode, this signal
is used for latching the shift register contents at
Data latch thej falling ed.gfe.of.this clock pulse. CL1 p'ulse Controll
72 cLu1 clock "High" level initializes power-down function or
block. — In common driver application mode, CL1
is used as a shifting clock of common output
data.
Control input pin to fix the driver output
DISPOF Display .(SC1~SCSO) to VO level, during "Low" value Controll
62 B OFF input. LCD becomes non-selected by VO level or
control output from every output of segment drivers and
every output of common drivers.
com/ When CS ="Low", AIP31086 is used as an VDD /
60 CSs SEG mode 80-bit segment driver. When CS = "High", VSS
control AIP31086 is set to an 80-bit common driver
According to the input value of the AMS and the
CS pin, application
mode of AIP31086 is differs as shown below.
L CcC | AM Application Mode COM/SE
:-‘\ppllcatlo S S G oD/
71 AMS Mode 0 0 4-bit parallel interface VSS
lect mode
se 0 1 1-bit serial interface
mode
1 0 Single type
application mode COM
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1 1 Dual type
application mode
In segment driver application mode, these pins
are
used as 4-bit data input pin (when 4-bit parallel
interface mode : AMS ="Low"), or D1_SID is used
as
Display serial data input pin and other pins are not used
data input (connect these to VDD) (when 1-bit serial
69 D1_SID, / serial interface mode : AMS = "High").
68 D2_DL, input data | 170 In common driver application mode, the data is Controll
67 D3_DM, I left, right shifted from D2_DL(D4_DR) to D4_DR(D2_DL), er
66 D4_DR data,input when in single type interface mode (AMS =
output "Low"). In dual-type application case, the data
are shifted from D2_DL and D3_DM (D4_DR and
D3_DM) to D4_DR(D2_DL). In each case the
direction of the data
shift and the connection of data pins are
determined
by SHL input (refer to NOTE 3, NOTE 4).
64 Shift When SHL ="Low", data is shifted from left to VDDIVS
SHL direction | right. When SHL = "High", the direction is s
control reversed. (refer to NOTE3)
73 In segment driver application mode, the internal
54 operation is enabled only when enable input (ELB
or ERB) is “Low” (power down function). When
several drivers are serially connected, the
enable
state of each driver is shifted according to the
Enable SHL input. Connect these pins as below.
ELB data -
ERB Inpute/out 110 SHL Segment Driver
ELB ERB
put L Output(open) Input(VSS)
H Input(VSS) Output(open)
In common driver application mode, power down
function is not used.
Open these pins.
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NOTE 1. Output Level Control

Output level (SC1 -SC80)
M Latched data DISPOFFB
SEG Mode COM Mode
L L H V12 (V2) V12 (V1)
L H H vo V5
H L H V43 (V3) V43 (V4)
H H H V5 Vo
X X L vo Vo
NOTE 2. LCD Driving Voltage Application Circuit
(1) Segment driver application (CS = “Low”)
woD
. oD 1
— 1_ Vo J] O
R % vi [toCom SEG1- N\ toLCD
—| * o SEGBO Panel
= % v mer
- 112
n-41R i ATF31086
.‘E ) % L %43
- R W4 to COM Wi, v5 Selection Level
= VE Drver W2, %3 Mon-selection Level
| ﬁ] W5 WSS
0 *n =9 (when 1/64 duty) to
pn e g 17 {when 1/256 duty)

(2) Common driver application (CS = “High”)

YoD
. VE!I_D I
\D VDD
I W0
! RE v COMI- '\ 1oLCD
I} W12 COMB0 Panel
RE v
+—i} ¥ » o SEG AIP31086
(4R = 3 | Driver
b I
RS2
—| 3 Va3 VD, V5 Selection Level
R % W1, Wd Mon-selection Level
| V5 V6 VSS
P *n=9 (when 164 duty) to
7 VEE 17 (when 1/256 duty)

7/27
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NOTE 3. Data Shift Direction according to Control Signals
(1) When CS = “Low” (segment driver application)

ams | sHL | APRlication Data Direction Input
mode Fin
S 55 5SS 55 5
= = = = CCCCCCCC
o T e B = R - 7T T T TT T T B
1z = 4 3 4 5 6 T 8 9 0
oD|o|D|D o|lo|o|o|o|D|D|D
1]z]|=2|4 1]z|=zla4]1]2]|z4
L
F Y R T
04 Shift Diredion
oz first data
4-Bit D3 | la ta
Parallel D4 01 _SI0,
L Cata 02 DL,
Transfer D3_Dm
Mode S =SS 55 535 S L4_DR
(SEE) = = = 5 (o B o B o B s R ol o
[ = S < S— - 7 77T T T T T o8
1 2 3 4 3 4 5 6 T 8 89 0
o|o|o|o o|lo|o|o|lo|o|o|o
H 4lz|z|1 alzlz(1]a|z|2]1
F 5
-—
Shift Direction M
first data Dz
D2 | laztdsts
o4
————————— slsl|s|sls|s)|=s]s
gggg clelelelele|e]:
R e e b r A A A A
L al4|s|6|7|a|alo
1-Bit Shift Direction 1
) firgt data
SDEFT'E" Last data(D1_SID)
ata
H Transfer D1_=ID
Miode
————————— sl|s|=s|sls|s5]|=]s
(SEG) gggg clelelele|e|e|e
A by r A A A
H al4|s5(6|7|a|alo
' I
=hitt Direction Last data
first data
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(2) When CS = “High” (common driver application)

Application N Input
AlS | SHL mode Drata Direction Fin
Zhitt Direction -
T sTslsls s Ts] 0 [s]s]s
g g g clelelelele clelc
11213 (3|4 (4144 ERERE
L gla|ol1|2]3 g (9|0 D2_DL
] Input Data Output Data
Single-type (D2_DOL) (D4 DR
L Application
hode
(O . Shitt Direction
o o o i I S5 (s
g g g [ IO I O [ I
il3l5 I(3 (4 (444 7|78
H glalol1 |23 R D4_DR
Output Data Input Data
(D2 DL (D2_DR]
 =hift Diredtion -
L -
SIS|s|5 |55 S5 (s
g g g clelelclele clelc
L 1lal3 (31414144 LR ER L D2 DL,
g(aof1 213 2190 032 DM
Input Data 1 Input Data 2 Output Data
Dual-type (02 DL) D3 _DM) (04 DR
H Application
hlode
(O _ Shift Direction
-~ o | .
S(Elsls|5(5 SIS (E
g g g ClC|c|Cc)C|C ClC|C
AERERERERE! LR ER L
H Bk glalol1]2]s a9 |0 gg—g'?ﬂ-
Output Data Input Data 2 Input Data 1
(D2_DL) (D3_DM) (D4_DR
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NOTE 4. Usage of Data Pins

COM / SEG | Application mode (AMS SHL Data interface pin
(CS pin) pin) D1_SID D2 DL D3_DM D4_DR
SEG (S ‘;::ep?;;'fse':'fti:ﬁ;’e X | D1 (input) | D2 (input2) :?:pu i) | D4(inpute
="Low” -bi ial i
S morioviiibes X o Connect to VDD
single-type application L DL (input DR (output
moge (KISIS =p‘fl,-OW”) H open DL (f)u:)pu:) Open DR :inpzt) )
COM (CS =
“High”) | dual-type application L DL (input1) I(:i)r|:llput2) E:JtputZ)
mode (AMS = “High”) oPen L DM .
H (output2) | (inputzy | PR (nputl)
3. ELECTRICAL PARAMETER
3.1. ABSOLUTE MAXIMUM RATINGS
(Tamb=25°C, All voltage referenced to Vss, unless otherwise specified)
Characteristic Symbol Conditions Value Unit
Power supply voltage Voo -0.3-+7.0 V
Driver supply voltage Vico 0-+25 V
Input voltage VIN -0.3 -Voo+ 0.3 v
Operating temperature Topr -30 —+85 T
Storage temperature Tstg -55 -+150 T
Soldering Temperature To 10s 245 T
* NOTE: Voltage greater than above may do damage to the circuit.
3.2 ELECTRICAL CHARACTERISTICS
3.2.1. DC CHARACTERISTICS
(1) Segment Driver Application (Vss=0V, Ta =-30 - +85°C)
Parameter Symbol Test Condition Min. Typ. Max. Unit
Operating Voo - 2.7 - 5.5
Voltage1 Vico Vin= Voo- Vee 6 - 23 y
Input voltage ViH - 0.8Voo - Voo
(1) Vi - 0 - 0.2Voo
Output voltage VoH lon=-0.4mA Voo-0.4 - - y
(2) Vou lo= 0.4mA - - 0.4
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Input leakage [T Vin= Vooto Vss -10 - 10
current1 (1) uA
Input leakage _
current 2 (3) L2 Vin= Vooto Vee -25 - 25
(o] ist
( 4r)' resistance Row lon= 100pA - 2 4 | ko
IstBY fou1= 32kHz M = Vsspin - - 100 LA
Vss
Voo = 5
Supply current 5V
lop mA
(5) feui= 32kHz fu= Vob = )
80Hz 3V ) )
Vop =
lee 5V - - 500 LA
NOTES:
1. Applied to CL1, CL2, ELB, ERB, D1_SID - D4_DR, SHL, DISPOFFB, M, CS, AMS pin
2. ELB, ERB pin

3.V0, V12, V43, V5 pin
4. VLCD = VDD - VEE, VO = VDD = 5V, V5= VEE = -23 V/

V12 = VDD-2/n(VLCD), V43 = VEE+2/n(VLCD), n = 17 (1/256 duty, 1/17 bias)
5.V0 = VDD, V12 = 1.71V(VDD = 5V) or -0.06V (VDD = 3V),

V43 =-19.71 V(VDD = 5V) or -19.94V (VDD = 3V), V5 = VEE = -23V, no-load condition (1/256 duty,

1/17 bias)

4-bit parallel interface mode

ISTBY : VDD =5V, fCL2 = 5.12MHz, SHL = VSS, DISPOFFB = VDD,
M = VSS, display data pattern = 0000

IDD : VDD = 3V, fCL2 = 4MHz, display data pattern = 0101

VDD =5V, fCL2 = 5.12MHz, display data pattern = 0101

IEE : VDD =5V, fCL2 = 5.12MHz, display data pattern = 0101, VEE pin

(2) Common Driver Application (Vss=0V, Ta=- 30— +85°C)

Parameter Symbol Test Condition Min. Typ. Max. Unit
Operating Voo - 2.7 - 5.5

voltage Vico Vin= Voo- Vee 6 - 23 y
Input voltage ViH - 0.8Voo - Voo

(1) Vi - 0 - 0.2Voo

Output VoH lon=-0.4mA Voo-0.4 - - y
voltage (3) VoL lo.= 0.4mA - - 0.4

Input leakage

| Vin= Vooto V -10 - 10 A

current 1 (1) L1 IN DDLO Vss },l
Input leak

nputieaxage | . | vin= 0V, Voo= 5V (PULL UP) -50 425 | -250

current 2 (2)
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Input leakage
' ViN= Vooto V .25 ) 05
current 3 (4) ILs IN= Vooto Vet
On
i ) - 2 4 kQ
resistance(5) on lon=100LA
IsTeY fcui= 32kHz Vsspin n - 100
e Voo =5V - - 200
it loo foLi= 32kHz fw= uA
current (6) Voo 3v - - —
80Hz
lee Voo=5V - _ 150

NOTES:

1.

a b WON

Applied to CL1, D2_DL (SHL = LOW), D4_DR (SHL = HIGH), SHL, DISPOFFB, M, CS, AMS pin
. Pull-up input pins : CL2, D1_SID, D3_DM (AMS = HIGH), ELB (SHL = LOW), ERB (SHL = HIGH)
.D2_DL (SHL = HIGH) , D4_DR (SHL = LOW) pin

. VO, V12, V43, V5 pin

. VLCD = VDD-VEE, V0 = VDD = 5V, V5 = VEE = -23V

V12 = VDD-1/n(VLCD), V43 = VEE+1/n(VLCD), n = 17(1/256 duty, 1/17 bias)

6. V0 =VDD, V12 = 3.35V (VDD = 5V) or 1.47V (VDD = 3V),

V43 = -21.35V (VDD =5 V) or -21.47V (VDD = 3 V), V5 = VEE = -23 V, no-load condition (1/256 duty,
1/17 bias)

single-type mode operation : AMS = VSS, SHL = VSS, DISPOFFB = VDD

D1_SID = D3_DM = VDD, D4 DR = OPEN, ELB = ERB = OPEN,

ISTBY : VDD =5V, M =VSS, D2 _DL =VSS

IDD : fM = 80Hz, D2_DL = VDD

VDD = 3V, display data pattern = 10000000..., 01000000..., 00100000..., 00010000..., ..
VDD =5V, display data pattern = 10000000..., 01000000..., 00100000..., 00010000..., ..
IEE : fM = 80Hz, D2_DL = VDD

VDD = 5V, current through VEE Pin,

display data pattern = 10000000..., 01000000...,00100000..., 00010000...

3.2.2. AC CHARACTERISTICS

(1) Segment Driver Application

(VSS =0V, Ta = - 30 — +85°C)

(M) Vop=5V 10% | (2) Vopb =3V 10%
Characteristic Test
Symbal Conditio Min. | Typ. | Max | Min. TYP | Max. | Unit
Clock cycle time tey Duty = 50% 125 - - 250 - - ns
Clock pulse width twek - 45 - - 95 - -
Clock rise / fall time tR/tF - - - - - - 30
Data set-up time tDS - 30 - - 65 - -
Data hold time toH - 30 - - 65 - -
Clock set-up time tCs - 80 - - 120 - -
Clock hold time tCH - 80 - - 120 - -
. , tPHL ELB Output - - 60 - - 125
Propagation delay time
ERB Output - - 60 - - 125
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ELB,ERB set-up time tPSU ELB Input 30 - - 65 - -
ERB Input 30 - - 65 - -

DISPOFFB | I
_ oW PUSE | oL ; 12 | - - 12| - ; s
width
DISPOFFB clear time tCD - 100 - - 100 - - ns
M - OUT

. . tPD1 - - 1.0 - - 1.2
propagation delay time
L1-0uUT CL = 15pF
CL1-0oU _ tPD2 P ; - l10] - | - |12 ] us
propagation delay time
DISPOFFB - OUT tPD3 - - 10| - - | 1.2
propagation delay time

(2) Common Driver Application (VSS =0V, Ta = - 30 — +85°C)

(1) Voo =5V 10% (2)Vop =3V  10%
Characteristic Symbol Test ,
Conditio Min. | Typ. | Max | Min. | Typ | Max. | Unit
Clock cycle time tey Duty = 50% 250 - - 500 - -
Clock pulse width twek - 45 - - 95 - - ns
Clock rise / fall time tR/tF - - - 50 - - 50
Data set-up time tDS - 30 - - 65 - -
Data hold time ton - 30 - - 65 - -
DISPOFFB | I
, oW PUSE oL - 12 | - - 12| - S|
width
DISPOFFB clear time tCcD - 100 - - 100 - - ns
Output delay time tDL - - 200 - - 250 ns
M- OUT
ropagation delay time tPD1 i i 1.0 i i 1.2
pcup %UT : CL = 15pF
. . tPD2 - - 1.0 - - 1.2 us
propagation delay time
DISPOFFB - OUT
: _ tPD3 - - 1.0 - - 1.2
propagation delay time
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(3) Segment Driver Application Timing

0.8vDD £ - 0.8%DD

LA 0zvoD o4 Lo _ﬁ\. 0.2%DD
- L
s Loy
«——»
t A
Wi K
08VDD £ OevDD % " 5 08vDD
CL2 02VDD ¢ *——% % 0vDD 0.2vDD
> to. i
R F i OH
- tey > 1>
D1_SID- D4_DR >< >< Bevoo. X
: Lo, : ﬂ fen
e

DISFOFFE : 7

CL1 J

1 2 3 19 20
0.evhbD
a2 \_/ ./ S o/ X
1:I"‘HL
<+

ELE, ERE
(Dutput 1) /

0.2%D DX‘—

ELE, ERE /
(Input 2

\' tFSU

0.2%0D0 %

M X oo
< i >
CLT EI.QVDD\:: = >
DISPOFFE >{: nevbD
< frcs
SC1 - SC80

(Latched Data)

><1r
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(4) Common Driver Application Timing

r—
CLA 0.8voo T 08D
-«
0.2vDD 0.2%0D
t. —» —> -1 —»> <t
t
dih th
(1) DI 0EvDD osvDD
0.2%vDD 02vDD 5
¢ tI:IL )
(1) DO X 0.8vDD
; 0.2vDD
‘ Ly " «
CI=FOFFE \ /
~ 7

(1) VWhen in single-type interface mode
O ==0D2 0L ({sHL=L), D DR (ZHL = H)
DO =>4 DR (SHL =L ), D2_0L (sHL = H)
When in dual-type interface mode
O ==D02 DLand D3 DW (SHL = L), 4 DR and 03_DM (SHL = H)
DO ==0d DR (SHL =L), 02 DL (5HL = H)

P oanvDD
i >< 0.2vDD
< >
tF'I:I1
Tops
CLA \« >
0.2%00 L
0.e%oDh
DISPOFFB >{‘ 0-8vhD
» taps o
=21 - 5280
(Latched Data
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4, TYPICAL APPLICATION CIRCUIT AND FUNCTION DESCRIPTION
4.1, APPLICATION CIRCUIT

£4 A4 L 4 A4 i’-* 1
VIS D1_SI0 - Dd_DA VOVS D1 SID-D4 0 1| |VBV5 D1 SID-D4_0H
(| DISPOFFA cL1 [0 oisForFre cL1 [ 1 oiseorrs £Le [
pu Y oL MM L oz b
-] ELE ERE [J—e{] ELE ERE ] EL& ers
ATP31086 AMS )
-L-E Az ATPS10E6 ANE e ATP31086
-0 o5 = c
L s SHL SHL
1 F = sc1 s080 sct SC50
& 51 580 Y pr 516 =T
M 4_DR ci
DISPOFFE 5080 :
oy
S5 pTPII0EE [V ¢
A =1 |
BHL

wivS CL1 D2 DL

il

W D4_DR

v A | Y o

DISPOFFE SCIO j—F\ cat 240 x 240 LCD MODULE
cs  ATP31086 |[iouss] |
NS B 3—/ CIE
EHL
[ WIS CL1 D2.0L
o D4_OR
'LE CISPOFFE 50O £161
Controfier ]
2o -
DISPCFFR ] & o3 ATP31086 oD |
FRAME(MIFH AMS - ¥
COM_DATA [— S C240
o ] vovs ol D201
cL1 %j" 4 - z'u
CL2
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4.2, APPLICATION NOTE

POWER DOWN FUNCTION
In the case of cascade connection of segment mode drivers, AIP31086 has a "power down function”
In order to reduce the power consumption.

The other drivers

SHL | Enable input | Enable output Current driver status
status

L ERB ELB Wr.ule I.ERB ="Low", current Disabled
driver is enabled.

H ELB ERB Wr.nle I.ELB ="Low", current Disabled
driver is enabled.

® In the case of common driver application, power down function does not work.

CL1 '_N ﬂ

~Mtn 1 2

1 2 1 n 1 2 mn 1 2 < n 1 2 n-1
n b i 1 i
e [[{JUUTUTUUTTUTUUUTTUUTUUUTTY

ELB1(input1) n (] u R R

ERB1/ELB2 [ e ‘
(OutputMinput2) __|

ERB2/ELB3 " N_T "
(Output2Anput3) |

ERBI/ELBA [ R — 2 - .
(Output3Anputd) __| -
% u i n— p——
ELB4 (Cutputd) |

Notes:
1. SHL=High (EBL=Input, ERB=Output)
Current AIP31086’S ERB must be connected to the next AIP31086’S ELB.
2. When in 4-bit parallel interface mode: n=20
When in 1-bit serial interface mode: n=80

Address: 2F Building9, 100Di cui Road, LiYuan Development Zone, Wuxi, jiangsu, China 17/ 27
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OPERATION TIMING DIAGRAM
(1) 4-bit Parallel Mode Interface Segment Driver
When SHL = "Low"

D1_SD :Xs::?: Xscn X sC1 Xscs Xsce

D2_DL :X SCT4 X SCTBX scz X SC6 X SC10

D3_DM :X s.cmx scTe X sc3 X scT X sc11

D4_DR :X sC78 Xsca:t X sc4 X scs Xsm

ERB (Input) |

ELB (Output)

CcL1

SC1~SCBOD

When SHL = “High”

18 20 1

D‘]_S|Dj SCA8 XSCII. XSG&G XSC?E X 8072

Dz DL 4 so7 Xsca Xscm xgms Xscn

-

D3 DM xSCﬁ X SCEX SC?B}(SCMXSC?{]

D4_DR :I SC5 X SC1 XSCTP XSC?S XSDEQ

CD G e

ELE (Input)

ERB (Output)

CL1

SC1-5CBO
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(2) 1-bit Serial Mode Interface Segment Driver
e When SHL = “Low”

S B I R RN .

D1_8SID i SETQXBCBDX sC1 X SC2 ) SC3 XE]?QXBEBGX =1 X SC2 )

ERB (Input) | ________
ELB (Output)
CL1 l

SC1~8C80

—

*  When SHL = “High”

E.e ¢oputy
ERB (Output)
CL1 l

SC1~8C8E0 X
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(3) Single-type Interface Mode Common Driver
e When SHL = “Low”

] [
COM_DATAM ]_| _________ _‘
COM_DATAZ E I—E _________ E I—‘

COM_DATA3 !
COM_DATATS e I :
COM_DATABD

— Curent drivers —_——
COMMON area \

*  When SHL = “High”

D2_DL

COM_DATA1
COM_DATAZ | '
COM_DATA3 L J

COM_DATATS

COM_DATABD | ________ i

-— Current drivers _—

COMMON area
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http://www.i-core. cn P.C: 214072 VER: 2010-01-A



Wuxi I-CORE Electronics Co., Ltd.

(4) DUAL-type Interface Mode Common Driver

¢  When SHL = “Low”

D2_DL
D3_DM
D4_DR

COM_DATAA1
COM_DATA2
COM_DATA3

COM_DATA39

COM_DATA4D

COM_DATA41

COM_DATA42

COM_DATA43

COM_DATATS

COM_DATABO

*  When SHL = “High”

D2_DL
D3_DM
D4_DR

COM_DATA1
COM_DATAZ
COM_DATAZ

COM_DATA3S

COM_DATA40

COM_DATA41

COM_DATA42

COM_DATA43

COM_DATATS

COM_DATABD

[
...... 1 e
. L.
______ [
______ 1
______ L
- L
I
I
...
38 40 ... 1 2 3 39 40 ...
[
______ I
1.
T
|
- .-
L
______ SN B
______ | I
—

Address: 2F Building9, 100Di cui Road, LiYuan Development Zone, Wuxi, jiangsu, China

http://www.i-core. cn

P.C: 214072

21/27
VER: 2010-01-A



II Wuxi I-CORE Electronics Co., Ltd.

(5) Common / Segment Driver Timing (1/200 DUTY)

parases) — X KK X A XX ID(:)(:

s L e T
COM_DATA1 r l—[_ ]_1_ L
con-1_m|,qra*99 ﬁ_[ _ Lf_
COM_DATA200 __ + | REn I l—]_

COM199 |

COoM200

PR o s T o B o B Al O
e e e ms [
SR (D G G G G G G

LATCHED }( )
_DATA . : .
M
ENABLE | '
ouT
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5. PAD DIAGRAM AND PAD LOCATION

5.1. PAD DIAGRAM

X3 I O 9

CHIF S3IZE  : 3250x3160«

FAD BIZE . B5«

® ;. COOEDINATE ORIGIH-
TTHIT P oWm #

.'E[ri

1.,

=3I O
3 O -4

lGzuis-sz
° 3 A 53
| | | |
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5.2, PAD Location  (UNIT:pum)

PAD No. Pin Name X Y PAD No. Pin Name X Y
1 SC28 2859.95 2978.50 51 SC78 177.30 101.50
2 SC29 2754.95 2978.50 52 SC79 282.30 101.50
3 SC30 2649.95 2978.50 53 SC80 387.30 101.50
4 SC31 2544.95 2978.50 54 ERB 529.00 101.50
5 SC32 2439.95 2978.50 55 VEE 659.90 101.50
6 SC33 2334.95 2978.50 56 V5 768.90 101.50
7 SC34 2229.95 2978.50 57 V43 873.90 101.50
8 SC35 2124.95 2978.50 58 Vi2 978.90 101.50
9 SC36 2019.95 2978.50 59 Vo 1083.90 101.50
10 SC37 1914.95 2978.50 60 CS 1212.55 101.50
11 SC38 1809.95 2978.50 61 M 1317.55 101.50
12 SC39 1704.95 2978.50 62 DISPOFFB 1422.55 101.50
13 SC40 1599.95 2978.50 63 VDD 1539.60 101.50
14 SC41 1494.95 2978.50 64 SHL 1654.65 101.50
15 SC42 1389.95 2978.50 65 GND 1769.65 101.50
16 SC43 1284.95 2978.50 66 D4 1910.20 101.50
17 SC44 1179.95 2978.50 67 D3 2025.20 101.50
18 SC45 1074.95 2978.50 68 D2 2145.20 101.50
19 SC46 969.95 2978.50 69 D1 2260.50 101.50
20 SC47 864.95 2978.50 70 CL2 2375.20 101.50
21 SC48 759.95 2978.50 71 AMS 2490.20 101.50
22 SC49 654.95 2978.50 72 CL1 2605.20 101.50
23 SC50 549.95 2978.50 73 ELB 2722.05 101.50
24 SCs1 444.95 2978.50 74 SC1 2964.90 101.50
25 SC52 339.95 2978.50 75 SC2 3069.90 101.50
26 SC53 101.50 2908.15 76 SC3 3068.50 388.15
27 SC54 101.50 2803.15 77 SC4 3068.50 493.15
28 SC55 101.50 2698.15 78 SCs5 3068.50 598.15
29 SC56 101.50 2593.15 79 SC6 3068.50 703.15
30 SC57 101.50 2488.15 80 SC7 3068.50 808.15
31 SC58 101.50 2383.15 81 SC8 3068.50 913.15
32 SC59 101.50 2278.15 82 SC9 3068.50 1018.15
33 SC60 101.50 2173.15 83 SC10 3068.50 1123.15
34 SCo61 101.50 2068.15 84 SC11 3068.50 1228.15
35 SC62 101.50 1963.15 85 SC12 3068.50 1333.15
36 SC63 101.50 1858.15 86 SC13 3068.50 1438.15
37 SCo64 101.50 1753.15 87 SC14 3068.50 1543.15
38 SC65 101.50 1648.15 88 SC15 3068.50 1648.15
39 SC66 101.50 1543.15 89 SC16 3068.50 1753.15
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40 SC67 101.50 1438.15 90 SC17 3068.50 1858.15
41 SCe68 101.50 1333.15 91 SC18 3068.50 1963.15
42 SC69 101.50 1228.15 92 SC19 3068.50 2068.15
43 SC70 101.50 1123.15 93 SC20 3068.50 2173.15
44 SC71 101.50 1018.15 94 SC21 3068.50 2278.15
45 SC72 101.50 913.15 95 SC22 3068.50 2383.15
46 SC73 101.50 808.15 96 SC23 3068.50 2488.15
47 SC74 101.50 703.15 97 SC24 3068.50 2593.15
48 SC75 101.50 598.15 98 SC25 3068.50 2698.15
49 SC76 101.50 493.15 99 SC26 3068.50 2803.15
50 SC77 101.50 388.15 100 SC27 3068.50 2908.15
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6. PACKAGE INFORMATION
6.1. LQFP100

A

A
i

| ﬂﬂﬂﬂﬂﬂﬂ(/]/ﬂﬂﬂﬂﬂﬂﬂ

| |l
H

A2

LO0A00NA AOGANGAT
/
/
0T

| ‘

B2 |
A3

| UUUUUUU/U/E?UULPUUU

A4

\\.1 1]
= Q
] [
Z
D1 |
Tl m o cm | K com) B tmm) | & K (mm)
A 15.80 16.20 0,05 0,15
Al 13.90 14,10 0.8365TYP
A2 017 0,27 0.6365TYP
A3 0.5TYP 0.90 1.10
Ad 0,9TYP 045 0.70
B 15.80 16.20 0.15TYP
B1 13,90 14,10 0.15TYP
B2 0.9TYP 12° TYP
Cc 1.40 1.60 12° TYP
C1 1,35 145 03 4* TYP
c2 0.09 0.18 04 4° TYP
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7+ STATEMENTS AND NOTES:
7.1, The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements
Merc and i

Part name Lead and uy Cadmlum. Hexavglent Polybrominated| Polybrominated
mereuty and cadmium chromium biphenyls biphenyl ethers

lead compounds | compounds compounds compounds paeny preny

Lead frame o o o o o o

Plastic resin o o o o o o

Chip o o o o o 0

The lead o o o o o o

Plastic sheet
. o o o o o o
installed
o: Indicates that the content of hazardous substances or elements in the detection limit
. of the following the SJ/T11363-2006 standard.
explanation
x: Indicates that the content of hazardous substances or elements exceeding the
SJ/T11363-2006 Standard limit requirements.
7.2 NOTION:

Recommended carefully reading this information before the use of this product;

The information in this document are subject to change without notice;

This information is using to the reference only, the company is not responsible for any loss;

The company is not responsible for the any infringement of the third party patents or other rights of
the responsibility.

8. CONTACT:

Wuxi I-CORE Electronics Co., Ltd.

Addr: 2F Building9, 100Di cui Road, LiYuan Development Zone, Wuxi, jiangsu, China http://www.1-core.cn
P.C: 214072 Tel: 0510-81888895 Fax: 0510-85572700

Marketing Department: 2F Building9, 100Di cui Road, LiYuan Development Zone, Wuxi, jiangsu, China
P.C: 214072 Tel: 0510-85572708 Fax: 0510-85887721

Shenzhen office: 26F Building12, xiangli garden hongli west Road, Shenzhen, Guangdong ,China
P.C: 518000 Tel: 0755-88370509 Fax: 0755-88370507

Guangzhou office: 901room-57,ledeGarden, leming fiest street,Guanghua Road, baiyun
District,Guangzhou,China

Tel: 020-36743257 Fax: 020-36743257
Applied Technical Services:

Application Department:
2F Building9, 100Di cui Road, LiYuan Development Zone, Wuxi, jiangsu, China
P.C: 214072 Tel: 0510-85572715 Fax: 0510-85572700
26F Building12, xiangli garden hongli west Road, Shenzhen, Guangdong ,China
P.C: 518000 Tel: 0755-88370509 Fax: 0755-88370507
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