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DRAGON DRIVE SA3086

INTRODUCTION

The SA3086 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: + 5V + 10 %, + 3V + 10%

Supply voltage for display: 6 to 28 V (Vpp- VEg)

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

Interface

DRIVERS

COM (cascade) SEG (cascade)

SA3086 SA3086

® High voltage CMOS process
® Baredie
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DRAGON DRIVE

SA3086

PAD LOCATION

No. [ NAME X Y No. NAME Y Y No. [ NAME X Y

1 SC51 |[-1155.00 | 1684.00 35 V12 -604.40 |-1684.00 69 | SC19 | 1344.00 | 440.00
2 SC52 |[-1344.00 | 1540.00 36 VO -494.40 |-1684.00 70 | SC20 | 1344.00 | 550.00
3 SC53 |[-1344.00 | 1430.00 37 Cs -334.70 |-1684.00 71 | SC21 | 1344.00 | 660.00
4 SC54 |[-1344.00 | 1320.00 38 M -224.70 |-1684.00 72 | SC22 | 1344.00 | 770.00
5 SC55 |[-1344.00( 1210.00 39 | DISPOFFB | -114.70 [-1684.00 73 | SC23 | 1344.00 | 880.00
6 SC56 |-1344.00| 1100.00 40 VDD -4.70 |-1684.00 74 | SC24 | 1344.00 | 990.00
7 SC57 |-1344.00| 990.00 41 SHL 105.30 [-1684.00 75 | SC25 | 1344.00 | 1100.00
8 SC58 |-1344.00| 880.00 42 GND 215.30 [-1684.00 76 | SC26 | 1344.00 | 1210.00
9 SC59 |-1344.00| 770.00 43 D4 DR 325.30 [-1684.00 77 | SC27 | 1344.00 | 1320.00
10 | SC60 |-1344.00| 660.00 44 D3 DM 435.30 |-1684.00 78 | SC28 | 1344.00 | 1430.00
1 SC61 |-1344.00| 550.00 45 D2 DL 545.30 [-1684.00 79 | SC29 | 1344.00 | 1540.00
12 | SC62 |-1344.00| 440.00 46 DI SID 655.30 [-1684.00 80 | SC30 | 1155.00 | 1684.00
13 | SC63 |[-1344.00( 330.00 47 CL2 765.30 [-1684.00 81 | SC31 | 1045.00 | 1684.00
14 | SC64 (-1344.00( 220.00 48 AMS 875.30 [-1684.00 82 | SC32 | 935.00 |1.684.00
15 | SC65 ([-1344.00( 110.00 49 CL1 985.30 [-1684.00 83 | SC33 | 825.00 | 1684.00
16 | SC66 (-1344.00( 0.00 50 ELB 1095.30 [-1684.00 84 | SC34 | 715.00 | 1684.00
17 | SC67 |[-1344.00( -110.00 51 SC1 1344.00 |-1540.00 85 | SC35 | 605.00 | 1684.00
18 | SC68 |-1344.00| -220.00 52 SC2 1344.00 [-1430.00 86 | SC36 | 495.00 | 1684.00
19 | SC69 |-1344.00| -330.00 53 SC3 1344.00 [-1320.00 87 | SC37 | 385.00 | 1684.00
20 | SC70 |-1344.00| -440.00 54 SC4 1344.00 [-1210.00 88 | SC38 | 275.00 | 1684.00
21 | SC71 |-1344.00( -550.00 55 SC5 1344.00 [-1100.00 89 | SC39 | 165.00 | 1684.00
22 | SC72 |-1344.00| -660.00 56 SC6 1344.00 | -990.00 90 | SC40 | 55.00 | 1684.00
23 | SC73 |-1344.00( -770.00 57 SC7 1344.00 | -880.00 91 | SC41 | -55.00 | 1684.00
24 | SC74 |-1344.00( -880.00 58 SC8 1344.00 | -770.00 92 | SC42 | -165.00 | 1684.00
25 | SC75 |-1344.00| -990.00 59 SC9 1344.00 | -660.00 93 | SC43 | -275.00 | 1684.00
26 | SC76 |[-1344.00(-1100.00 60 SC10 1344.00 | -550.00 94 | SC44 | -385.00 | 1684.00
27 | SC77 |-1344.00(-1210.00 61 SC11 1344.00 | -440.00 95 | SC45 | -495.00 | 1684.00
28 | SC78 |[-1344.00(-1320.00 62 SC12 1344.00 | -330.00 96 | SC46 | -605.00 | 1684.00
29 | SC79 |[-1344.00(-1430.00 63 SCI'3 1344.00 | -220.00 97 | SC47 | -715.00 | 1684.00
30 | SC80 |[-1344.00(-1540.00 64 SC14 1344.00 | -110.00 98 | SC48 | -825.00 | 1684.00
31 ERB |-1090.00 (-1684.00 65 SC15 1344.00 | 0.00 99 | SC49 | -935.00 | 1684.00
32 VEE | -934.40 |-1684.00 66 SC16 1344.00 | 110.00 100 | SC50 |-1045.00 | 1684.00
33 V5 -824.40 |-1684.00 67 SC17 1344.00 | 220.00

34 V43 -714.40 |-1684.00 68 SC18 1344.00 | 330.00
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BLOCK DIAGRAM
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SA3086

BLOCK DESCRIPTION

Name

Function

COM/SEG

Clock control

Generates latch clock (LCK), shift clock (SCK) and control clock
timing according to the input of CL1, CL2 and control inputs (CS,
AMS).

In case of common driver application, this block generates shift
clock (LCK) for the common data bidirectional shift register.

COM/SEG

Data latch control

Determines the direction of segment data shift, and input data of]
each bidirectional shift register. In case of 4-bit segment data
parallel transfer mode, data is shifted by 4-bit unit. In case of
common driver application mode, data is transferred to the
common data shift register directly, so this block is not work.

SEG

Power down function

Controls the clock enable state of current driver according to the
input value of enable pin (ELB or ERB). If enable input value is
"Low", every clock of the current driver is enabled and the clock
control block works. But if enable input is "High", current driver
is disabled and the input data value has no effect to the output
level. So power consumption can be lowered.

SEG

Output level selector

Control the output voltage level according to the input control pin
(M and DISPOFFB) (refer to PIN DESCRIPTION).

COM/SEG

20 x 4-bit segment data
bidirectional shift
register

Stores output data value by shifting the input values. When 1-bit
serial interface mode application, all 80 shift clocks (SCK) are
needed to store all the display data. But in case of 4-bit parallel
transfer mode application, only 20 clocks makes the role. When
common driver application mode, this block is not work.

SEG

80-bit data latch /
common data
bidirectional shift
register

In case of segment driver application, the data from the 20x4-bit
segment data shift register are latched for segment driver output.
When single-type common driver application, 1-bit input data
(from DL or DR pin) is shifted and latched by the direction
according to the SHL signal input. When dual-type common
application mode, 80-bit register are divided by two blocks and
controlled independently (refer to NOTES).

COM/SEG

80-bit level shifter

Voltage level shifter block for high voltage part. the inputs of this
block are logical voltage level and the outputs of this block are
high voltage level value. And this value is input to the driver.

COM/SEG

80-bit 4-level driver

Selects the output voltage level according to the M and latched
data value. If the data value is "High" the driver output is selected
voltage level (VO or V5), and in the reverse case the driver output
value is non-selected level (V12 or V43). In case of segment
driver application, non-selected output value is V2 or V3. And
when common driver application, this value becomes V1 or V4.

COM/SEG
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DRAGON DRIVE

SA3086

PIN DESCRIPTION

Pin (no) | Input Name Description Inter-face
output
Vpp (40) [Power |[Operating  |Logical "High" input port (+5V+ 10%, +3V+ 10%) Power
Vs (42) Voltage 0V (GND)
Ve (32) Driver Logical "Low" for high voltage part
Supply
Voltage
VO,V12, (Input  |LCD driver |Bias supply voltage input to drive the LCD. Bias voltage Power
V43 V5 output divided by the resistance is usually used as supply voltage
(33-36) voltage level |soyree (refer to NOTE 2).
SC1 ~ Output |LCD driver |Display data output pin which corresponds to the respective |LCD
SC80 output latch contents. One of Vy, V1,5, V34 and Vs is selected as a
(1-30, display driving voltage source according to the combination
51-100) of the latched data level and M signal (refer to NOTE 1).
CL2 (47) |Input  |Data shift Clock pulse input for the bidirectional shift register. Controller
clock * In case of segment driver application, the data is shifted to
20 x 4-bit segment data shift register at the falling edge of
this clock pulse. The clock pulse, which was input when the
enable bit (ELB/ERB) is not active condition, is invalid.
* In case of common driver application, the data is shifted to
80-bit common data bidirectional shift register by the CL1
clock. So this clock pin is not used (Open or connect this to
VDD)
M(38) Input  |Alternate Alternate signal input pin for LCD driving. Normal frame Controller
signal for inversion signal is input to this pin.
LCD driver
output
CL1(49) |(Input |Datalatch |« In case of segment driver application, this signal is used for |Controller
clock latching the shift register contents at the falling edge of this
clock pulse. CL1 pulse "High" level initializes power-down
function block. ¢ In case of common driver application, CL1
is used as shifting clock of common output data.
DISPOFF |Input  |Display oft |Control input pin to fix the driver output (SC1™SC80) to VO|Controller
B control level, during "Low" value input. LCD becomes non-selected
(39) by VO level output from every output of segment drivers and
every output of common drivers.
CS (37) |Input |COM/SEG |When CS = "Low", SA3086 is used as 80-bit segment driver. |-
mode control [When CS = "High", SA3086 is set to 80-bit common driver.
AMS Input  |Application [According to the input value of the AMS and the CS pin, Controller
(48) mode select  |application mode of SA3086 is different as below.

CS | AMS | Application mode COM/SEG
L L 4-bit parallel interface mode | SEG

L H 1-bit serial interface mode

H L single-type application mode | COM

H H dual-type application mode
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DRAGON DRIVE

SA3086

PIN DESCRIPTION (continued)

Pin (NO) gﬁ;ﬁt Name Function Interface
* In case of segment driver application, these pins are
used as 4-bit data input pin (when 4-bit parallel
interface mode : AMS ="Low"), or D1SID is used as
. serial data input pin and other pins are not used. (Open
D1 SID, Dlsp:a;y dqta; or connect this to VDD) (when 1-bit serial interface
D2DL, Input/ lﬁfj;ut (;etzla} mode : AMS = "High"). * In case of common driver
D3DM, Output | left, right application, the data are shifted from D2DL (D4DR) to | controller
D4 DR da tz; input DA4DR (D2DL), when single-type application mode
(43-46) Joutput (AMS = "Low"). In dual-type application case, the data
are shifted from D2DL and D3DM (D4DR and D3DM)
to D4-DR (D2 DL). In each case the direction of data
shift is determined by SHL input, (refer to NOTE 3,
NOTE4)
Shift When SHL = "Low", data is shifted from left to right
SHL(41) | Input direction |When SHL = "High", the direction is reversed, (refer to -
control  |NOTE 3)
* In case of segment driver application, only when
enable input (ELB or ERB) is "Low", the internal
operation is enabled (power down function). When
several drivers are serially connected, the enable state
of each driver is shifted according to the SHL input.
(refer to NOTE 4)
ELB,ERB | Input/ | Enable data SHL SEGMENT DRIVER -
(50,31) | Output | input/output ELB ERB
L Output Input
(last open) (first VSS)
H Input Output
(last VSS) (first open)
* In case of common driver application, power down
function is not used. (Open)

NOTE 1. Output level control

X: Don't care

Output level (SC1 ~ SC80)
M Latched data DISPOFFB SEG Mode COM Mode
L L H V12(V2) VI12(V1)
L H H VO V5
H L H V43(V3) V43(V4)
H H H V5 VO
X X L VO VO
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DRAGON DRIVE

SA3086

NOTE 2. LCD Driving Voltage Application Circuit

(1) Segment driver application (CS = “Low”)

VDD
VDD —|—
C VO
I I VO
R V1 to COM
SEG80
R V2 Panel
I I
(n-4)R V3 V12 SA3086
I V43
| R V4 to COM V0,V5| Selection Level
| »  Driver V2, V3 |Non-Selection Level
R V5
| V5  VEE *n =9 (when 1/64 duty) to 17
! I (when 1/256 duty)
/77 / ;;
(2) Common driver application (CS= “High”)
VDD
VDD I‘
C
N VO 0 L
I
R V1
.>_| | 12 SEG1- \to LCD
SEG80 Panel
R V2
I
| »fo SEG SA3086
|(n-4)R v3 [Driver
+—| >
§ V0, V5| Selection Level
R V4 V2, V3| Non-Selection Level
I ;
0—{ 43
|
R § V5
0_{ I 5 *n =9 (when 1/64 duty) to 17

3

Sy

VEE
[

(when 1/256 duty)
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SA3086

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

AMS | sHL | AApplication Data Direction Input
mode Pin
s's ' s/s|s|s s|s
2 2 g i cccccicocloc
12 3 4 T T T/7T 7T 7T/7 8
3 4 586, 7/8 9|0
pD|pD|D|D plp|p|pb|D|D|D|D
11234 1{2|3|4]|1]|2]|3]|4 D1_SID,
L — D2 DL,
D1 > T D3_DM
D2 Shift Direction D4 DR
. D3 last data first data
4-Bit D4
Parallel
L Data
Transfer s . ..
Mode s s s s S-S B0 -8 -8 -8 -8 B
(SEG) cccC — 7797777 71 8
12 3.4 5 6 7 8 9]0
b|DfD|D p|lop|p|{p|bp|bp|D|D
41321 sl3l2l1lalal2ln
: - D1_SID
< A -
Shift Direction D1
first data D2
D3 last data
D4
—| S|S|S|S|S|S|S]|S
i i 2 2 clclclclclclc|c
11234 7(7(7|7|7|7|7]|8
__|3|4|5|6|7|8|9]0
L P >
Shift Direction
Last data (D1_SID) first data
1-Bit Serial
Data
H Transfer
Mode —_[s[s[s[s[s[s[s[s
(SEG) ggig c|c|c|cfic|c|c|cC
112|134 TW7T|7|7|7|7|7]|8
H _ |3|4|5]|6|7|8|9]|0
A < f
Shift Direction
Last data
first data
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(2) When CS = “High” (common driver application)

AMS | sHL | Application Data Direction Input Pin
mode
shift Direction
>
S|S|S|S|S|S S|S|S
?; 2 2 c|c|c|c|c|c c|C|C
11213 3/3|4(4|4]|4 7/7]8
L 8/9(0[1]|2]|3 8|90 D2_DL
Input Data Output Data
(D2_DL) (D4_DR)
Single-type
L Application
Mode (COM) shift Direction
<
— | S|S|S|S|S|S S|S|S
g 2 g c|c|c|c|c|C c|Cc|C
112103 3/3(4(4/4]|4 778
H 8/9(0[1]|2]|3 8(9]|0 D4 DR
Output Data Input Data
(D2_DL) (D4_DR)
shift Direction
> >
S|S|S|S|S|S S|S|S
2 g i c|c|c|c|c|cC c|C|C
11213 3/3|14(4|4]|4 7/7]8 D2 DL
L 8/9|0(1|2]3 8 9+0 D3:DM
Input Data 1 Input Data 2 Output Data
(D2_DL) (D3_DM) (D4_DR)
Dual-type
H Application
Mode (COM) shift Direction
<
— | S|S|S|S|S|S S|S|S
g 2 i c|c|c|c|c|C c|Cc|C
" 112/3]  |s|s|o|1]2]3| |e|o|o| | DaER
f D3 DM
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 Data interface pin
. . SHL
(CS pin) (AMS pin) D1_SID D2 DL D3_DM D4 DR
4-bit paralle interface . . . .
SEG mode (AMS = "Low") X D1 (input) | D2 (input2) [ D3 (input3) [ D4 (input4)
(CS ="Low") 1-bit serial interface mode SID
(AMS = "Low") X (input) Connect to VDD
single-type application L DL (input) DR (output)
COM mode (AMS = "Low") H open DL (output) Open DR (input)
_ . DM
,,(C.S . dual-type application mode L DL (input1) (input2) DR (output2)
e (AMS = "High") H e DL (output2) DM DR (input1)
P (input2) P
MAXIMUM ABSOLUTE LIMIT
Characteristic Symbol Value Unit
Power supply voltage Vb -0.3-+7.0
Driver supply voltage VLCD 0-+30 V
Input voltage VIN -0.3-Vpp +0.3
Operating temperature Topr -30 - +85 °c
Storage temperature Tstg -55 - +150

* NOTE: Voltage greater than above may do damage to the circuit.
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DRAGON DRIVE SA3086

ELECTRICAL CHARACTERISTICS

DC CHARACTERISTICS
(1) Segment Driver Application
(Vss = 0V, Ta = - 30- +85°C)

Characteristic | Symbol Test Condition Min. Typ. | Max. | Unit
Operating A% - 2.7 - 55
Voltage1 Vico Vin=Vpp- Vee 6 - 28 Y

\Y - 0.8V - \Y
Input voltage (1) " ® 2
Vi - 0 - 0.2Vpp
VOH IOH =-0.4mA VDD'O-4 - -
Output voltage (2) \Y
VOL IOL =0.4mA - - 04
Input leakage
|||_1 V|N = VDD to VSS -10 - 10
current 1 (1) A
Input leakage | Vo= Ve to V - - g
— O - -
current 2 (3) 2 e =
On resistance (4) Ron lon = 100uA - 2 4 kQ
ISTBY fCL1 =32kHz M = VSS VSS pln - - 100 H.A
VDD =5V - - 5
Supply current (5) Ibp fos = 32kHz mA
VDD =3V - - 2
fu=80 Hz
IEE VDD =5V - - 500 H.A

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 Vico = Vop- Veg, VO = Vpp = 5V, 5V= Vg =-23 V
V12 = Vpp-2/n(Vicp), V43 = Vee+2/n(Vicp), n = 17 (1/256 duty, 1/17 bias)
5. VO = Vpp, V12 = 1.71V(Vpp = 5V) or -0.06V (Vpp = 3V),
V43 =-19.71 V(Vpp = 5V) or -19.94V (Vpp = 3V), V5 = Vge = -23V, no-load condition (1/256 duty, 1/17 bias)
4-bit parallel interface mode
lstey : Voo = 5V, oz = 5.12MHz, SHL = Vss, DISPOFFB = Vpp, M = Vss, display data pattern = 0000
lob : Voo = 3V, fei2 = 4MHz, display data pattern = 0101
Vpp =5V, fcr2 = 5.12MHz, display data pattern = 0101
lee : Voo = 5V, oz = 5.12MHz, display data pattern = 0101, Vee pin
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DRAGON DRIVE SA3086

DC CHARACTERISTICS (CONTINUED)

(2) Common Driver Application

(Vss = 0V, Ta = -30 - +85°C)

Characteristic | Symbol Test Condition Min. Typ. | Max. | Unit
Operating Vop - 2.7 - 55
VOltage1 VLCD VlN = VDD - VEE 6 - 28 v

\Y - 0.8V - \Y
Input voltage (1) " ® 2
V. - 0 - 0.2Vpp
Output voltage Vou lon = -0.4mA Vpp-0.4 - - v
@) VoL lo = 0.4Ma - - 0.4
Input leakage
|||_1 V|N = VDD to VSS -10 - 10
current 1 (1)
Input leakage
hio Vin= 0V, Vpp =5V (PULL UP) -50 -125 | -250 MA
current 2 (2)
Input leakage | Vo= Vo to V. o5 o5
- O - -
current 3 (4) - e S8
On resistance (5) Ron lon = 100pA - 2 4 kQ
ISTBY fC|_1 = 32kHz Vss pln - - 100
Suppl Vpp =5V - - 200
PPy oo fos = 32kHz ® LA
current (6) Vpp = 3V - - 120
fu=80 Hz
IEE VDD =5V - - 150

NOTES:

1.

2
3
4.
5

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
V0, V12, V43, V5 pin
Vkep = Vop-Vee, VO = Vpp = 5V, V5 = Ve = -23V
V12 = Vpp-1/n(Vicp), V43 = Vee+1/n(Vicp), n = 17(1/256 duty, 1/17 bias)
VO = Vpp, V12 = 3.35V (Vpp = 5V) or 1.47V (Vpp = 3V),
V43 = -21.35V (Vpp = 5 V) or -21.47V (Vpp = 3 V), V5 = Vge = -23 V, no-load condition (1/256 duty, 1/17 bias)
single-type mode operation : AMS = Vgs, SHL = Vss, DISPOFFB = Vpp
D1_SID = D3_DM = Vpp, D4_DR = OPEN, ELB = ERB = OPEN,
Istey : Voo = 5V, M = Vgg, D2_DL = Vgg
lop : fu = 80Hz, D2_DL = Vpp
Voo = 3V, display data pattern = 10000000..., 01000000..., 00100000..., 00010000..., ..
Voo = 5V, display data pattern = 10000000..., 01000000..., 00100000..., 00010000..., ..
lee : fu = 80Hz, D2_DL = Vpp
Voo = 5V, current through Vee Pin, display data pattern = 10000000..., 01000000...,
00100000..., 00010000...
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DRAGON DRIVE SA3086

AC CHARACTERISTICS

(1) Segment Driver Application
(Vss =0V, Ta =-30 - +85°C)

Test (1) Vop=5V +10% | (2) Vpp=3V +10%

Characteristic Symbol . Unit
Condition | Min. | Typ. | Max. | Min. | Typ. | Max.
Clock cycle time tey Duty =50% | 125 - - 250 - -
Clock pulse width twek - 45 - - 95 - -
Clock rise / fall time tr/te - - - - - - 30
Data set-up time tos - 30 - - 65 - -
Data hold time ton - 30 - - 65 - -
Clock set-up time tcs - 80 - - 120 - - Ns
Clock hold time tcn - 80 - - 120 - -
) ) ELB Output 60 125
Propagation delay time tPHL - - - -
ERB Output 60 125
) ELB Input 30 65
ELB, ERB set-up time trus - - - -
ERB Input 30 65
DISPOFFB low pulse ) 19 19
- . - - . - - S
width e H
DISPOFFB clear time tco - 100 - - 100 - Ns
M-0UT
. . trp1 - - 1.0 - - 1.2
propagation delay time
CL1-0uUT
. . teD2 C|_ = 15pF - - 1.0 - - 1.2 us
propagation delay time
DISPOFFB — OUT
teD3 - - 1.0 - - -S

propagation delay time

15 of 29



DRAGON DRIVE SA3086

AC CHARACTERISTICS (CONTINUED)

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

L Test (1) Vop=5V + 10% (2) Vpp=3V + 10% .
Characteristic Symbol . Unit
Condition | Min. | Typ. | Max. | Min. | Typ. | Max.
Clock cycle time tey Duty =50% | 250 - - 500 - -
Clock pulse width twek - 45 - - 95 - -
Clock rise / fall time tr/te - - - 50 - - 50 ns
Data set-up time tos - 30 - - 65 - -
Data hold time ton - 30 - - 65 - -
DISPOFFB low pulse ) 19 19
- . - - . - - S
width e H
DISPOFFB clear time tco - 100 - - 100 -
ns
Output delay time toL - - 200 - - 250
M- OUT
) i trD1 - - 1.0 1.2
propagation delay time
CL1-0uUT C.= 15pF
. . teD2 - - 1.0 - - 1.2 us
propagation delay time
DISPOFFB - OUT
) ) trps3 1.0 1.2
propagation delay time
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DRAGON DRIVE SA3086

AC CHARACTERISTICS (CONTINUED)

(3) Segment Driver Application Timing

0.8VDD 0.8VDD
CL1 0.2vDD
0.2VDD twek
-
tcs
<+ p tcu
twek
0.8VDD 0.8vDD -— 0.8VDD
-
CL2 0.2VDD 0.2VDD 0.2VDD
twek
— - -—
tr F tos toH
-—fey —
D1_SID - D4_DR

0.8vDD
0.2vDD

twoL -—-fco
DISPOFFB SX‘( 7
CcL1 / \
19 20

X U T B B Y P O s
0.2vDD
tPHL
-
ELB, ERB
(Output 1) / AE
0.2vDD
ELB, ERB tpsu
(Input 2) / XE<—>
0.2vDD
0.8vDD
M >§O.2VDD

-
-«

trp1
CL1 - tPD2
0.2VDD XT

1 2 3

A\

\

DISPOFFB X 0.8vDD
0.2vDD
trps
-«
SC1-SC80
(Latchd Data)
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DRAGON DRIVE SA3086

AC CHARACERISTICS (CONTINUED)

(4) Common Driver Application Timing

P t~ o
CL1 0.8vDD t 0.8vDD
0.2vDD ¢ » 0.2vDD
> > - > -
<tL‘1‘> tra
(*1) 0.8VDD 0.8VDD
0.2VDD 0.2VvDD
tn
. 0.8vDD
(*1)
0.2vDD
tm
P § ) B
tan

-
DISPOFFB 3& f

(*1)When in single-type interface mode
DI => D2_DL (SHL = L), D4_DR (SHL = H)
DO => D4_DR (SHL = L), D2_DL (SHL = H)
When in dual-type interface mode
DI =>D2_DL and D3_DM (SHL =L), D4_DR and D3_DM (SHL = H)
DO => D4 DR (SHL = L), D2_DL (SHL =H)

0.8VDD
M 0.2VDD
[f= "
CL1 \ - terp
0.2vDD
0.8VDD
DISPOFF >§: S

SC1-SC80 X
(Latched Data)

Y
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DRAGON DRIVE

SA3086

POWER DOWN FUNCTION

In the case of cascade connection of segment mode drivers, S6B0086 has a “power
down function” in order to reduce the power consumption.

SHL Enable input Enable output Current driver status | The other drivers status
While ERB ="Low”,
L ERB ELB Disabled
current driver is enabled.
While ELB ="Low”,
H ELB ERB . Disabled
current driver is enabled.

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

o
12III
CL

ELB1(input1)
ERB1/ELB2
(Output1/Input2)
ERB2/ELB3
(Output2/Input3)

ERB3/ELB4
(Output3/Input4)

ELB4 (Output4)

NOTES:

|

{f

n-n 1 2 n-

LA

n 1 2 n-n 1 2

') ')

Il

n-

]

')

{f {f ff
.

1. SHL = High (EBL = Input, ERB = Output)

Current SA3086's ERB must be connected to the next SA3086's

2. When in 4-bit parallel interface mode: n = 20
When in 1-bit serial interface mode: n = 80

——
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DRAGON DRIVE

SA3086

OPERATION TIMING DIAGRAM
(1) 4-BIT Parallel Mode Interface Segment Driver

) When SHL = “Low”

19L|20L|1L|2L|3L

CL2

DI_SID :>< SC5 >< SC1 >< sc77>< sc73>< SC69

D2 DL :>< SC6 >< sc2 >< SC78>< sc74>< SC70

D3_DM :>< sc7 >< SC3 >< sc79>< so75>< sc71

D4 DR :>< sc8 >< sc4 >< scso>< SC76>< sc72

ELB (Input)

A

>< D EEREED sc73><
>< SC6 >< sc2 >< SC78>< sc74><
>< sc7 >< sc3 >< sc79>< sc75><
>< scs )sca X sceo ) SC76><

ERB (Output)

CL1

SC1-S8C80

®  When SHL = “High”

19 20

pipipinl

CL2

DI_SID :>< SC76>< SC80>< sc4 >< scs >< SC12

>< sc76 ) scso X sca X sC8 ><

D2 DL :>< sc75>< sc79>< sc3 >< sc7 >< sc11

>< sc75 X'sc7o Y(scs Y sC7 ><

D3_DM :>< sc74>< SC78>< sc2 >< SCé >< Sc10

>< SC74 >< scrs ><sc2 >< SC6 ><

D4_DR :>< sc73>< sc77>< SC1 >< Sc5 >< SC9

>< sc73 Xscr7 X(sc1 X scs ><

ELB (Input)

ERB (Output)

CL1

SC1-SC80
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DRAGON DRIVE SA3086

(2) 1-bit Serial Mode Interface Segment Driver

) When SHL = “Low”

CL2_79¢_|80¢_|1L|2L|3‘L ________ J U 1L|2L

DI_SID :>< sc2 >< sct >< SCSO>< sc79>< scrs
ELB (Input) —I

ERB (Output) |

CL1

sci-scs0 ><

®  When SHL = “High”

cu_UUUUL ________ JUV UL
DI_SID :>< S EEE . >< 5C79')(SC80 )" SC1 X" SC2 ><
ELB (Input) —I _______

E&RB T _|
CL1 l

SC1-5C80 ><
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DRAGON DRIVE SA3086

(3) Single-type Interface Mode Common Driver

® When SHL = “Low”
79 80

. AR

D2 DL

~
©
(09}
o

S Mo BN

D4 DR

COM_DAT

COM_DATA

COM_DATA

COM_DATA7

COM_DATAS8

Current
Driver's

® When SHL = “High”
79 80

juﬂ,ﬂ,& ________ e R

D2 DL

<__| N

D4 DR

COM _DATA1

COM_DATA2

COM_DATA3

COM_DATA79

_________

-

COM_DATA80

Current Driver's
COMMON area
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DRAGON DRIVE

SA3086

(4) Dual type interface mode driver
® \When SHL = “Low”

CL2

D2 DL

D3_ DM

D4_DR

COM_DATA1

COM_DATA2

COM_DATA3

COM_DATA39

COM_DATA40

COM_DATA41

COM_DATA42

COM_DATA43 |_ '
COM_DATA79 _|_|
COM_DATA80 |_|

® When SHL = “High”

CL1

D2_DL

D3_ DM

D4 _DR

COM_DATA1

COM_DATA2

COM_DATA3

COM_DATA39

COM_DATA40

COM_DATA41

COM_DATA42

COM_DATA43

COM_DATA79

COM_DATA80
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DRAGON DRIVE SA3086

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

199 200

CL1 N % % | L, L, ; —I L, L
oansre) XXX X XXX XX

M
COM_DATA1 i i i
COM_DATA199 i i | | ' '
COM_DATA200 | i i i
com1 Vo
V1
V4
V5 | | 1
Vo
V1
COM199
V4
V5
. - -
COM20
V4 I
V5

Vi :::::::::::::::::::::::::::II:'::::::::::::::::::::I:F::I

72 I Y R

SEG1

V3 —— — — — — —— — —

V4 ::::::I'_‘I_"" _::::::::::::::::::::::I’_I:::_ ooooooIooooooIoIIoIiiis

1

Latched_Data ><

y—_——————— -
Enable Out J ____________ —l
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DRAGON DRIVE SA3086

APPLICATION INFORMATION

1-bit Serial Interface (80-Ch. Segment Driver)
a)Lower View (SHL =L, AMS = H)

LCD PANEL

St — S8 S81

$160 Sh —— Sn80

1-bit serial
data input

b) Upper View (SHL = H, AMS = H)

1-bit serial o o
data input ’i‘ ; +
[1 1
Q_EDZ_DL-DLS' SHL (P_ED2_DL-D1_S| SHL (P_ED2_DL-D1_S| SHL
D4_DR D4 DR D4 DR
- AM - AM - AM
CS |? CS CS
ELB ERB H ELB ERB _>|: ELB ERB
7|; L SC1 SC80 SC1 SC80 SC1 SC80
S1 S80 e R — S160 S e Sn+80
LCD PANEL
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DRAGON DRIVE

SA3086

4-Bit Parallel Interface Mode (80 Ch. Segment Driver)

a)Lower View (SHL =L, AMS =)

LCD PANEL

17

4-bit serial

data input

b) Upper View (SHL = H, AMS = L)

4-bit serial

data input

A H

4

4

DI_SDD4 DR ¢ DISDD4 DR ¢
AMS AMS
CS Cs
ELB ERB ELB ERB
SC1 SC80 SC1 SC80
S1 — S80 S81 S160 Sn Sn+80
LCD PANEL

26 of 29




DRAGON DRIVE

SA3086

Single-type Interface Mode (80 Ch. Common Driver)

Input data 1

O

\

o
{ cs
AMS
/J: SHL

D4 DR ¢q0

cs

AMS

SHL D2.DL  sCf
[]
D4 DR g9
D2 DL SCt
[
D4 DR g0

cs

AMS

SHL D2.DL scCi

1

LCD PANEL
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DRAGON DRIVE

SA3086

Dual-type Interface Mode (40 Ch. Common Driver)

Input data

N

r

Input data >—>
@)

-

T

D4_DR scs —plct
cs
AM Y
sHL D2.DL ScCi1[_}—P{cso
D4DR sce[ 1| a1 LCD
cs PANEL
AM R 4
SHL D2.DL SC1[ P c160
D3 D D4 DR go5  plcis
cs v
SC4[ | €200
AM Sc4[ (€201
v
SHL D2 DL sci1[ }—cso
[] l
D4 DR scs[ —p{ c1
cs Lcp
AM LY PANEL
sHL D2.DL Ssci1[}—W{c8o
[] i
D4 DR scs | Ct
AM R 4
sHL D2 DL Sci[ 1—¥|c8o
L]

NOTE:

Using this application mode (dual-type common mode), the duty ratio can be reduced to half, In case, 1/200

duty can be used to drive the 400 common LCD panel.
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DRAGON DRIVE SA3086

APPLICATION CIRCUIT EXAMPLE

\A: 'y Y
D 4 4 4 4 4 4
F r
— o \o DISD-DIDR )4 [Ww DISD-DiR 44 [w DISD-DIIR
R DSFOFFE 0_1]/ DISFOFFE 0_1]/ DISFOFFE
o I A az[ O az¥’ \O !
A BE 33 BE B BE az
E o« AVE SA3086 AVB SA3086 AVE SA3086 B
T' cs cs cs
am s s s
i /E
777
8 < e <t e <t ey
\E
G- E G- = G- S
S 8 St 8 st 8
DiC
)
cl
ororE
oMt
S o865
AE
S e R
Vs A 2C
DiC
I’;SU:FE SE o
_ oo 240 X240LCD
S sA386
AE
L £y R
7/
! VO\s 4 2L
D4C
h 1
oo & ’
Cortrdller oMt
DSDO:FB_}_T S s |-
FRQME(M—_ AVE o<
(OOM DATA- S o3}
DI-DA= R W\ A 2C
0_1—)_T
-
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