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CMOS LCD SEGMENT DRIVER

B DESCRIPTION

The SED1606 is an 80-output segment {(Column) driver foruse incombination with an SED1635, Itis provided
with high-vision measure of the LCD display and adopts high speed inable chain sysiem for low power
operation and slim chip shape sultable for minimizing of the LCD panel, Also, low voltage operation of the
logic power source suits a wide range of appiications,

B FEATURES
® LCD driver OURDUL MUIMIDBT .\ verwiesseressorsmsmssms s res sasns vn smssns 80
® Ultra-slim chip
® Low current consumption
® Low vOHDGE ODOIABON .....ocovmrmivermiintisssinisimsnss sessaressss ~2.7V max.
® Wide range of Bqued crystal drive VORBGE . cviiiciiinns w8 1028V
® High speed and low power dala transfer is possible by adoption of the 4-bit bus inable chain system.
Shift clock frequency:

5.5MHz (at -2.7V)
10.0MHz (at ~4.5Y)

Non-bias display off function

Pin selection of the output shift direction is avaiiable

Offset bias reguiation of the fquid crystal power is poasible depending on the Vie level
LOGIC SYSIOM DOWRE SORICE o ceemsca s in st amt s o b s ot -2.7 10 -5.5V

Product shapes
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B TIMING DIAGRAM
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B FUNCTIONS
#  inable Shift Reglster

Tha inable shift registaris a bi-dirsctional shifi registerwhamawith the shift direction Is datarmined by the SHL
inputs and outputs of such shift reglster are used o siore data bus signals o the data register. YWhen nable
signals are in the dsable siate, the inbemal clock skgnal and data bes are fived to “L° in become the power
SAYE Mo,

‘When using multipie urits of the segment diver, EIQ temirmls of each driver should bé connscied by the
cascade connaciion and the EIO terminals of the top end driver should b connected to Vo, (Reler bo tha
conneclion examphel. Sinca the inable confrod cinouit avtomalicalby detects when all the 80-bit data are taken
in and avloematically ransfans the inable signal, control signals from a controliing LS ane mot mieded.

& Dala Register

This i a register for serial and paralled corversion of data bus signals by means of the inable shilft register
outpul, Consequently, tha relations between the serial ceplay data and segmant outpuis am delermined
independently from the shift ologk input number.

¥ Laich

Ttiakes intha conbants of the data register by means of tha trading edge rigger of the LP o Iransmitihe outpa
o the level shifter.

® Lowal Shifter

This is & lewal interface cicuit to comert the voltage lewel of signals from logic level o LCD drivieg bineed,
& LD Driver

1 outputs the LCD drive woltage.

Relations among data bus signals, altemating signals FR and the segment oulpat wotage ans given below.

Drata Bus
Signais

H

O Output Voiltage

L
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e
N FUNCTIONS OF THE TERMINALS

Terminal Name | VD Deescriptian Humbars of Fing
o0~ [ LED driving segrmeant (Column) oulput a0
Ora The output level vardas at the ralfing edge of the LP.
O = i3 I CHeplay data impist 4
pizr B I Ehift clock Input of display data (irailing edge Lrigger) 1
LP [ Lateh pulsa input of display dala (iraling sdgs irigger) i
E Vo Enabie input and catput 2
Enoa Sal to input or outpul dapanding on fha SHL input leved,

The outpis 8 resat by the LP input and, after mecheving

20 bit data, i aulcmatically fses o “H*
SHL [ Shifting direction choice, and inputioutpul controling input 1

b Hhees E 1D terrrinal

Whean dala is input ba (D3, D2, .00

berminals In the order of (a3, 82, a1, &0) (b3,02,51,b0).....

(2, B2, 11, 10}, relathons bebwvean daia and

Eapment oulpuls are as inllows.

i O Oubpat ElS

Live || 77 211|o0| B0 | EX2

H| a3 a2 e [.] 2| 0] w] Ouiput] Input

L m(m|e2j..|al|al|ad| npu | Cutput

Habe!  Ralations betwesn tha data and sagment outputs

are delermined indapendent from tha shift clook
ALITEEE,
FR I inpiur of the afamating signal of the LCD drive outpot 1
Wi, Was Power | Power supply for the logics. Ve OV 2
SN Vis =27 = =55V
W, Va, Fower | Powar supply for the LGD driver chrouit 4
Wa Ws BOUnoE Wioso OV W5 =8 - =28V
Woo = Vo= Ve BB Ve
T HEVEE Ve W

Total 100
(nchuding NC4)

"1, Basumsio connect paks al W =V5 fo reapacive LCD powr Soumes.
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B PAD LAYOUT
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Chip Size: 5. 58erin x 3,50 mem

Pad Pitchc B.153mm (min)

Chip Thickness: 0.400mm (Al pad)
D.525mm (Au burmp)

Au bump (for referenca)
Bump siza: 117jam = 109m £ 200m
Bump haight:  17=28um

— T l1-1:1-Eelniiibi=1al } BATO Bl
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B PAD COORDINATES

Fad b, |FadMams | = ¥ | PadMo, | PadMame | = ¥ |Padio. | Padhame | X i
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a &2 - ap D a8 - H O m | -4
4 os 78 =5 O ar —aran 72 o7 —a
] o BT AF E o 38 -3 T3 om |-

8 o8 -850 40 O om -4 ™ o m |-
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B ELECTHICAL CHARACTERISTICS
& Absolute Madmum Rating

Piwramslers Cocdes Aallngs Uinits
Power vottage (1) Vea =70 -30.3 W
Power voltage (1) s =30, = #3.3 v
Fnl'ﬂf'mi‘tqﬂﬂ-ﬂ] We, Wz, W Wy =03 - Voo +0.3 W
Ingart waltage W Vg = 03 = Yoo +0.3 v
Cutpad voRage Va Wias — 03 - Yoo +0.3 W
EIQ output curment kn il A
‘Warking lemperature Tepr =40 - +85 "G
Storsge temperatung 1 Tsigi —£5 = #1560 oG

Mt 1. AX th pbovs voEagEE BrE Eddasd on Ve = 0V,

Mota 2. Tha sioring ewmpambere 1 speciies Pl of chips proper.
Mota 3. Yohsge ol W0, V2 and V3 should akwarys be malnisined under & condtion al Weo 2 0 Vi & Wixva.

Voo Voo
5V
5 Wi
Vgg .
Wz
=28
Wa
- VS

Mol 4, Wt logic powar Becomis oaling sk of 1 Vs = <2,6.0f DEyond whiss s LED driver power 300nms i biing appled,
thas LT may ha parmanantly damaged and avoid such creumsiances.

Pray aea aHanlban o 1he power sagusres al times of Limieg om and fuming off tha povwer supply.
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® DCChamcterdstics || e otherwise dasignated, Yoo = V0 = OV, Vs = ~5.0 £10% and Ta= ~40 o 85°C

Appilcabie

Farwmitar Symbel Condhipn Pin N Typ Max | Uinit
Pomar voltags (1) Ve | — Ve ] 5.0 —E_.;l" W
Recommanded working W |= Wy =28.0 - =120 ¥
volags
Dparabia volags Wy Function W - - A0 W
Powssr voltags (2] Wa | Recommanded valus o oo =2 5 — h W
Powwsr volac (3) Wy | Recommantded valus W2 Wi a8 Ve — W
mw s Pocommanded valus Wi L] —_ B0 Ve W
High vl input volags Wi | Ve 2.7= G54 B, B2, PR | 0o — — W

D003, XSCL
Lo s inpoial wollBga W, BHL, LP, 0BV | W
High level ouipul vollags Vo | Veem27— |bes=0Emi |EN, ENE Voo =04 = _— W
[Low lovel ouput voltage | Vo | 5.5 oy = 06mA = | = o[ W
It lgak cusTant ™ Vs £ ¥ Viea Di=C3, LP, FA — - 20 (i}
XS0, BHL
Il Chitaull lasik Saimar b | Vs £ wE Vo ElDr, ElCi — = 540 HA
Pt Eunrani s | V=200~ = 14,08 W - - F-] 1}
W GND, Vo w GHND
Duiput rewigiance Faes | AVonw D5V, Ta = 25°C Qo=-07 12 18 14]
Wi =200V Viw 13716 Ve
“-!’liﬁ\fﬂ-?ﬁ
Averge opeming cumen La Whis = 5.0V, Wi = Vs Wi - @10 0.2 il
consumplion|1) o = Ve, fian = 2 A0k
for = 188K Hr, frw = T0H:
inpurt data: Dioed display
nirioad L
Wea = +ROV _ L) 15
Cahar condilons ae tha
B3 THE 05 Wil Vs = =5\
Huorape oparaling cumat s e o+ B.OW, W = OOV Vi - 005 0.0 | mA
CormEion (2] Wem #50Y, Vax =18.8Y,
Wom 428,04
Criher conditions ars
e aamas a8 with the e ke
gl lemanal capachy v Fiieg, = 1 MRE DO0=03,LF, FR - — B pF
Ta=25°C M30L.BHL
0 harmiral capaciy Cay | Ghips propar ErD, ERO2 —_ - 15 pF

487




SED1606D ca/Dee

# AC Charscteristics
©  Input Timing Characisristics

V=02 x Vs
Wi o 08 Wiy

L —fH

b -+ tsr = |
¥SCL ﬂ )
B [ rT—— = b I:I'Al;Lﬂ

o > I E—
ElD1.2 JI‘ LT -
(N}

Vs = —5.0V 2 05V, Ty = —40 I B5C

Paramelar Symbol Condilions in. bl Unlts
XSG cycle k 100 —_ ng
RECL high kel pulss disration Bartsi 0 — ng
WECL low leval pulsa duration [ a0 — na
Diata SBlLp e = 20 — na
Ciataa heptd tima kew 10 — G
XBGL — LP ri=a lma L] LK —_ ne
LP — XSCL fall iime un a0 — P
LP high lavel pulse duration e "3 40 — ng
FA deday aliowancs o] =800 +B00 n&
ENZ satup tirma thoss a% — e
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Vs w —.5V 10 2.7V, Te= —40 10 85°C

Paramiter Symibol Cronditions MY, bz Units
Wiam =2, TV *1 153
ESCL cycla _—
ke Ve = —3.0% =2 133 e
XECL high level pulse duraiion eh 50 — ns
XSCL loww beviel pulse durstion Bam 50 —_ P
Diata seltiup fme [ 30 -— ns
Ciada hald tima §i7] 15 —_ 558
XSCL — LP riso ima ho [] B ns
Vo= =2, T 5
LP — ¥SCL fal timre ™ — = i
Wiy = =2 TW 3 E-]
L high lenvel pulse durakion B T —y T = IS
FRA deday alowance e —500 +300 ns
Ves= —2,7W &0
EID astup e [ Crep——r— 5 ns

Notas: *f. BSMHZ equivalsnce
"2, TSMHE aquivaience

3. e Epacifias the tens wisn LP i H* ard, &1 i sama ime, XBCL & 17
4, The irgua signal k; & s s bo 20ns.
5. High-spesed oparation ol The shifl clocks PESCL]) shoutd only be made undera condition of ¥ or 1S [k = (oo + ez
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° Gutput Timing Characteristics

Wi =02 % Vg
Vo = 0l % Ve
FR "
H— IFRaD—
R | N
XL Ty I
EIh ot l._;l’_“x e aine
) Vi, =08 Vigg
(OLT)
Ch 4 Wi =08
(SEG) ¥n+05
Wop =—5.0 % 5%V, V5 =—12.0 16 —28.0%
n Paramesdar Eymibal Condililons Min. W Linfts
EMD resel time frm Cu=15pf — a0 P
EID ouiput delay time o (=) - [T e
LF — SEG oulput deday time tusn G = 100 pf - 200 P
FR = SEG output delay time trrsn G -— 400 fs
Voo = =45 t0 =27, W5 =<12.0 10 -28.0¥
Fammesies Symbol Conditions bdin, M, Liniks |
EID raset time ke =2 1 ng
Ca = 15 pf
as = -2.TW —_ EB na
El
EI0 ouiput delay tire oo LEIC} T——T = -
LF — SEQ ouput deday tma s o= 100 pf — A0 ng
FA — SEG output delay time braso {&m) — BDD na

Hodes: "1, The ingol signal b, b s fieed i 20ns.

2. High speed cperation of T shifl Clacks PUS0L) S B meiedd oniy Unchr & condion of § or b S fio — (oo + sa]lE




W CONNECTION EXAMPLE
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