SED1/7A0T

CMOS LCD SEGMENT DRIVER

m DESCRIPTION

The SED17A0T is a segment LCD driver for dot-matrix STN liquid crystal display (LCDs). Itincorporates 240
segment (column) driver outputs and is designed for use in conjunction with the SED1753 common (row)
driver.

Contributing to making clearer LCD picture quality, this IC employs the high-speed enable chain method and
is slim-chip configuration which is more advantageous for miniaturization ofthe LCD panel. SED17A0T is also
capable of low-voltage and high-speed logic operations and fits to a wide range of applications.

m FEATURES
® Number of LCD drive output segments ..............cc...... 240
® Low voltage operation ..........ccccocceeeiiieeenieee e 2.7V min.
® High duty drive ........ccceeviievennnnn. .... 1/500 (an example)
® \Wide LCD drive voltage range .........ccccccevcveeieernennnnn. +8 to +42V (Voo = 3 t0 5.5V)
® High speed and low power consumption data transfer is possible by adoption of the 8-bit bus enable chain
method:
Shift clock frequenCIes: .........ccceviiiiiiiieiiieee e, 30.0MHz (5V+10%)
20.0MHz (3.0V)
18.0MHz (2.7V)
® Slim-chip configuration
® Non-bias display-off function
® Pin-selection of the output shift direction is available
o Offset bias regulation of LCD power for respective Voon and GND levels is possible
® Logic operation power SUpply ........ccccocvveiiciiiinnininnn 2.7t0 5.5V
® Shipped StatusS .......coceveviieiiiiiie e TCP SED17A0T**
® This IC is not radiation resistant
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SED17A0T

m BLOCK DIAGRAM
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SED17A0T
]

m  PIN DESCRIPTION

Pin Name 1/0 Description Numbers of Pins
O1l~ O LCD driveing segment (column) output 240
0 240 The output varies at the falling edge of LP .
DO ~ D7 [ Display data input terminals 8
XSCL | For input of the shift clock signals of the display data 1
(Falling edge trigger)
LP | For input of the latch pulse signals of the display data 1
(Falling edge trigger)
ElO1 /O | Enable I/O 2
EIO2 Setto |l or O is determined by the SHL input level.

The output is reset by the LP input and when 240 bit
equivalent data are recieved, it falls to “L” automatically
SHL | Shift durection selection, and EIO terminal I/O control 1
signal input

When data are input to terminals DO, D1, ....D7
in order of FO, F1, ....F7 first, and in the order of
LO, L1, outputs are as follows is as follows:

F (First), L (Last)

S Output EIO

H

L |0240(0239/0238| | 03 | 02 [01| EIO1 | EIO2
L|F7[Fre|Fs|..|2]Le|o] o |
Hl ol |2 || Fe|F7| 1 0

Note: The relation between the data and segment out-
put are determined independently from the num-
ber of the shift clocks.

FR | For input of alternating current LCD drive signals 1
Vce, GNDL, Power | Logic operation power supply : GND: 0 V Vcc: +3, +5V 3
GNDR supply

VopHL, VboHR Power | LCD drive circuit power supply Voon | GND: 0 V, Voor: 14 —42V 10
VoL, Vor supply “ VO | Voon =Vo=V227/9 Vo

Vi, V2r N V2 12/9Vo= Va= V5= GND

VaL, V3r “ V3

Vsi, Vsr “ V5

DSPOF | For forced bias fixed input 1

“L” level output is forcefully made to V5 level.

* When using this function, comvined use with SED1703
is not applicable

Total 268
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m FUNCTION OF EACH BLOCK

® Enable Shift Register ® Latch

The enable shift register is a bidirectional shift
register of which the shift direction is being se-
lected by the SHL input and the shift register
output is used to store data bus signals into the
data register.

When the enable signal is in disabled state, the
internal clock signal and the data bus are fixed to
“L”, thus going into a power saving mode.

When using multiple number of segment drivers,
make cascade connection of EIO terminals of
respective drivers to connect the EIO terminal of
the top driver to “GND”.

Since the enable control circuit automatically
senses completion of receiving 240 bit equivalent
data to transfer the enable signal automatically,
control signal of a separate control LSI is not
needed.

Data Register

This register works to make series or parallel
conversion of data bus signals according to the
enable shift register output. Consequently, the
relations between the serial display data and
segment outputs are determined independently
from the number of shift clock inputs.

It takes in the content of the data register at the
falling edge trigger to transfer the output to the
level shifter.

® |evel Shifter
This is a level interface circuit to convert the
voltage level of signals from the logic operation
level to LCD drive level.
® | CD Driver
It outputs the LCD driving voltage.
Given below are the relations between data bus
signals, alternating current signal FR levels and
segment output voltages.
DSPOF Da;a Bus FR Driver Output
Signal Voltage
H H Vo
H L Vs
L H V2
L Vs
L — — Vs
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SED17A0T

m TIMING DIAGRAM

In case of 1/240 Duty (an example)

240 1 2 3 4 239 240 1 2 3 239 240 1

L
Latch Data X X X XXX XX XX X

FR | r

LP
xscL_ [ 11X [T Mwﬂﬂ
DO to D7 0 X1 >< X3 --- X3oYX 1X2 (Z)(s - XX 1) 2 X3 -—--¥X
EO0® | \ | |
E0O®@__ | \

Eb@i |

@ to (™ stands for the cascade numbers of the driver.
* When making high speed data transfer, it becomes necessary to secure
a longer XSCL cycle when determining the LP pulse insertion timing in order
to maintain the specified value of LP — XSCL (tLH).

s S 1 ) I I
i i i l i i i { i i i
Latch Data H L H L ) H L H L ) H L H L

e — 1

VO : : ' (¢

V2

V3 : %

V5 i ' (¢

691



SED17A0T

L
m ELECTRICAL CHARACTERISTICS

® Absolute Maximum Ratings

Parameters Codes Ratings Units
Supply voltage (1) Vec -0.3t0 +7.0 \%
Supply voltage (2) VooH -0.3to +45.0 \%
Supply voltage (3) Vo, V2, Vs, Vs —0.3 to Voor +0.3 \%
Input voltage Vi —0.3 to Vec +0.3 \%
Output voltage Vo —0.3 Vcc +0.3 \%
EIO output current lox 20 mA
Working temperature Topr -30to +85 °C
Storage temperature Tstg -55 to +100 °C

Note 1: All the voltage ratings are based on GND = 0V.

Note 2: The storage temperature 1 is applicable to independent chips and the storage temperature 2 is applicable to the TCP
modular state.

Note 3: Vo, V2, Vaz and Vs should always be in the order of Voon = Vo 2 V22 V3 = Vs = GND.

i VDDH
VO
V2

42V

Vce i V3
5V V5
GND GND

Note 4: If the logic operation power goes into a floating state or if Vcc drops to 2.6V or below while the LCD driving power is
being applied, the LSI may be damaged. Therefore, keep from occurrence of the aforementioned status.

Specifically, pay close attention to the power supply sequence at times of turning the system power on and off.
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® DC Characteristics

SED17A0T

Unless otherwise specified, GND = V5 = 0V, Vcc = +5.0V + 10%, Ta = -30 to 85°C
Parameter Symbol Condition AppFI:icnabIe Min Typ Max Unit
Supply voltage (1) Vee | — Vee 2.7 — 5.5 \%
Recommended working VO — VOL, VDDHL 14.0 — 40.0 \%
voltage
Workable voltage VO Function only VOR, VDDHL 8.0 — 42.0 \%
Supply voltage (2) V2 Recommended value V2L, V2R 719 Vo — Vo \%
Supply voltage (3) Vs Recommended value V3L, V3R GND — 2/9 Vo \%
High level input voltage Vin Vop= 2.7~5.5V EIO1, EIO2, FR | 0.8 Vcc — — \%
DO-D7, XSCL
Low level input voltage Vi SHL, LP, — — 0.2Vce \%
DSPOF
High level output voltage Von | Vee = lon = —0.6mA EIO1, EIO2 Vee—-0.4 — — \%
Low level output voltage VoL é;\; lo. = 0.6mA — — 0.4 \Y
Input leak current Iu GND £Ving Vee D0-D7, LP, FR — — 2.0 HA
XSCL, SHL
DSPOF
I/O leak current lwo | GND <Vins GND EIO1, EIO2 — — 5.0 HA
Static current IGND | Vo=14.0 ~42.0V GND — — 25 HA
Vir = GND, ViL. = GND
Output resistance Rsec | AVon Vo = +36.0V,| O0— — 0.80 11 KQ
=05V |1/24 0240
Recom- v, = +26.0v, — 0.85 1.2
mended | 1/20
condition
In-chip deviation of output | ARsec | AVon = 0.5V 01- — — 95 Q
resistance Vo = +36.0V, 1/24 0240
Mean working current lec Vce = +5.0V, ViH = Ve Vce — 0.75 1.7 mA
consumption (1) ViL = GND, fxscL = 5.38MHz
fir = 33.6KHZ, frr = 70Hz
input data: Checkered
indication, no-load
Vee = +3.0V — 0.3 0.9
Other conditons are the
same as those when
Vce + 5V.
Mean working current lo Vo = +30.0V Vo — 0.25 1.4 mA
consumption (2) Vce = +5.0V, V3 = +4.0V
V2 = +26.0V, V5 = +0.0V
Other conditions are
the same as those in the
lcc column
Input terminal capacity Cl Freq. = 1 Mhz DO~D7, LP, FR — — 8 pF
Ta =25°C XSCL,SHL, DSPOF
Independent
1/0 terminal capacity Ciwo | chips EIO1, EIO2 — — 15 pF
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SED17A0T

® Working Voltage Range V cc — Vo

The Vo voltage should be set up within the Vcc — Vo working voltage range given below.

Vo (V)

50

42
40

30
28

20 Working voltage range

10

2.0 27 3.0 4.0 5.0

Vee (V)
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SED17A0T

® AC Characteristics
© Input Timing Characteristics

Parameter Symbol Conditions Min. Max. Units
XSCL cycle tc *2 33 — ns
XSCL high level pulse duration twen | All timing signals are based 9 — ns
XSCL low level pulse duration twel on 20% and 80% of Vec 9 — ns
Data setup time tos 5 — ns
Data hold time tow 5 — ns
XSCL - LPrise time to -0 — ns
LP - XSCL fall time tuH 25 — ns
LP high level pulse duration twin *1 15 — ns
FR delay allowance tor -300 +300 ns
EIO setup time tsue 5 — ns
Input signal variation time tr, *3 — 50 ns
DSPOF signal variation time frz, tf2 — 100 ns
Parameter Symbol Conditions Min. Max. Units

XSCL cycle tc Vcc = 3.0 to 4.5V 50 — ns

*2 55 — ns
XSCL high level pulse duration twen | Alltiming signals are based 15 — ns
XSCL low level pulse duration twer on 20% and 80% of Vee 15 — ns
Data setup time tos 10 — ns
Data hold time tow 10 — ns
XSCL - LP rise time to -0 — ns
LP - XSCL fall time tH 30 — ns
LP high level pulse duration twin *1 25 — ns
FR delay allowance tor -300 +300 ns
EIO setup time tsue 10 — ns
Input signal variation time tr, tr *3 — 50 ns
DSPOF signal variation time frz, tf2 — 100 ns

Notes: *1. The “twv” specifies the time when the LP is set at “H” and, at the same time, when XSCL is at “L", when LP is being
input while XSCL is at “L".

*2. High speed operation of the shift clocks (XSCL) should only be made under a condition of t + tr < (tc — tweL — twen).

*3.  When the making high speed data transfer using conditions shift clocks, t + tr of the LP signals should be up to (tc +
twe — tuo — twin — tun) at the maximum.
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o

Output Timing Characteristics

FR ‘
<+—tFRSD—>
LP
ftER+‘ <—tLsp >
XSCL j N
<+— tpcL —>
ElO1,2
(OUT)
SEG P
Vee = +5.0V £ 10%, Vo = +14.0 to +42.0V
Parameter Symbol Conditions Min. Max. Units
EIO reset time ter C.=15pF — 50 ns
EIO output delay time toct (El0) — 25 ns
LP - SEG output delay time tuso CL =100 pF — 200 ns
FR - SEG output delay time tersp (on) — 400 ns
Vee = +2.7 to 4.5V, Vo = +14.0 to +28.0V
Parameter Symbol Conditions Min. Max. Units
EIO reset time ter C.=15pF — 80 ns
EIO output delay time toct (El0) — 50 ns
LP - SEG output delay time tuso CL =100 pF — 400 ns
FR - SEG output delay time tersp (on) — 800 ns
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= A CONNECTION EXAMPLE

SED17A0T

XSCL
DO~D7

DIO
YSCL

LP

FR
DSPOF
LDO~D7
XSCL

) S \
‘ T Vcc ‘ ‘ Vcc
IXSCL UDO DSPOFFR LP XSCL UDQ DSPOF FR LP J
o7 SHL SED17A0 % 8 o7 HL
GND | El01 EI02 EIO1 El02
SED17A0(1) SED17A0(8)
o1] 240 Jooao o1] 240 o2
SED1753(1) | 01
DIO1
N 120
SHL
SEL
7£ DI3
0120 640 x 3 x 480 dots
DIO2
1/240 duty
SED1753(2) | O1
DIO1
'] 120
SHL
SEL
7£ DI3
0120
DIO2
SED1753(3) | O1
L—{ bio1
' 120
SHL
SEL
7£ DI3
0120
DIO2
SED1753(4) | O1
DIO1
N 120
SHL
SEL
7£ DI3
0120
DIO2
o240l 240 o1 o240 240 o1
SED17A0(1) SED17A0(8)
SED17A0 x 8
EIO2 EIO1 *2 Ei02 EIO1
GND7£ SHL upo ===~ GND — SHLupo
XSCL ~D7 DSPOFFR_LP J; XSCL ~D7 DSPOF FR_LP
e \
i B I
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SED17A0T

m TCP PIN ARRANGEMENT EXAMPLE (FOR REFERENCE)

Dany
VDDHL Dany
VOL Dany
V2L 0240
V3L 0239
V5L 0238
GNDL 0237
Vcc
NC
EIO2
DO
D1
D2
D3
D4
D5
D6
D7
XSCL
DSPOF
LP
EIO1
FR
SHL
NC \
NC
GNDR 04
V5R 03
V3R 02
V2R o1
VOR Dany
VDDHR Dany
Dany
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m PACKAGE DIMENSIONS
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