SED1606Doa/Dos

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 LCO display and adopts high speed inable chain system 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 appications.

W FEATURES
® LCD driver OURDUL NUIMIDBT (1 virwssssssesrersssmssmssssossesmsss snssns 80
® Ultra-slim chip
® Low current consumption
@ Low VOGS ODOFABON .c..cowimmimris sooms s it 1 s st posss sevss s ~2./V max.
® VWide range of iquid crystal drive vORBge ..o =8 1028V
® High speed and low power dala transfer ks possible Dy adoption of the 4-bit bus inable chain system.
Shift clock frequency:

§.5MHz (at-2.7V)
10.0MHz (at ~4.5Y)

Non-bias display off function

Pin selection of the output shift diroction is available

Cifset bias regulation of the Eiquid crystal power Is possidle depending on the Vie level
LOGIC SYSIOM POWRE SORICE e e et soimsms s o s st -2.7 10 -5.5V

Product ghapes
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W TIMING DIAGRAM
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SED1 606D 0 Dhea

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 k= a registor for serial and paralled corversion of data bus signals by means of the inable shilt 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

ez 3

FIFEF
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N FUNCTIONS OF THE TERMEMALS

Terminal Mame | VO Deescriphion Humbars of Fing
o0~ [ LED driving segrmeant (column) oulput a0
o7g T output leweld varlas ot e tralling edge of the LP.
00 = 03 I Cisplay data Inpidt 4
piz e B I Shift clock Input of display daa (irailing edgs trigger) 1
LP [ Lateh pulss input of dispiay data {raling sdge irigger) i
B Vo Enabie input and catput 2
Enoz Sal o input or outpul depanding on e SHL input leved,
The oditpist k8 rasat by the LP input and, afier rechaving
20 bit data, i aulcratcally fses o “H*
SHL [ Shifting direction choice, and irpulioulputl controling input 1
b Ehees E 1D besrrrinal
Whean data is input bo (D3, D2, ._.DAY
berminals In the order of (a3, 82, a1, &) (53,0281, b0).....
(2, 12, 11, 10), redkathons bebwaan dala and
sagment oulpuis are as follows.
i O Ousbpat ElS
Live|m| 7w 211 |0 E0n | Ex2
H| a3 a2 | a1 || 2| |0 Ouiput] Input
Lt |e2j.]al|al|ad| npu | Cuiput
Mote:  PRelations betwsen the data and segment outputs
are delermined indapendent from tha shift cloak
ALk,
FR I Inpiur of the alermating sigral of the LCD drive oulpt 1
Wi, Was Power | Power supply for the bogics Ve OV 2
SOLno Vig =2,7 = =5 84
o Vo Power | Power supply for the LCD driver circult 4
Wa Ws SounE Wooo O W50 =8 - =28Y
Woo = Va2 Ve & Ve
1T HBVSE VaZ W
Total 10D
{inchading WG4

*{, Ba sune i connect pais ol Wi =Y5 to reapaciive LD powar soumes
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B PAD LAYOUT
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Chip Size: 5. 58rmim x 3, 50 mm

Pad Pich: 0.153mm {min)

Chip Thickness: 0.400mm (Al pad)
DLE25mm (Au bump)

Au bump (for neferenca)
Bump alza: 117)am » 100ym + 20um
Bump baight:  17-28am
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o PAD COORDINATES

FPad o, |FadMams | = ¥ | PadMo, | PadMame | X ¥ |Padio. | Padname | X i
1 ) =7 | —15Ta | 38 T 34 | 2002 | a7 Ba O | =a7 | 15m
2 a1 T - D a8 -Ti3 ™ 08 | -
a3 &2 —1920 ap D 28 - H O e
4 o3 178 =5 O ar —aran 72 o n —an
(] od —1E2 ] O 38 .- 3 om |-

8 o8 1480 40 O m -T8 T o m |-

7 08 =1305 Y D 40 78 B O 74 | —1488

8 ar =1152 42 0 oA 238 ™ O™ |=1613

] Ga —fe 43 D oaz a0 il Om |-

1] Gea &5 P [T 554 ] O |

11 & 10 —a ] T a4 Ti3 ™ 0w | -7

1 amn =T T L) CHA B 0o | -z

13 Q12 T 4T D 48 1028 B Eio2 = Y
H a1 =30 48 O oar 1188 ] el 222 | 1348
15 R -7 48 ] Y 1340 B3 o e
6 O v 50 Dap | 2381 | 1578 B4 o 1039
ir LR T =y & D50 | B (-] (4] t R
18 847 a8y B2 DB | 2074 B i TAS
"0 ] 5 5 o oEz | e T 1 BT
n om =2 ] 54 Ds3 | 1w ] LT
3| oo B 55 D54 | 1813 o] 1A
g o B . 0B | 1es0 ] VoD 108
23 Oz 1182 57 Oes | 1308 L WES —58
24 Oz | 1208 58 o Er | 11m2 g v 224
5 o 1480 5 Gss | wm ] vz -89
5 o s 1613 a0 Ts | Bas 34 V3 ~553
ar O o5 1767 B O a0 o] 95 VG T | -m4
o0 o a2 &2 LR B3 B HHL —3§11 | —B8E
20 Om 2074 # D 62 b T CH MEOL =030
30 o= borr B4 0B bzl g8 e l —i1a8
# Do | 2z Y BS D a4 7 @3 FA =1348
a2 | om | zez2 | -13e8| b8 085 | -78 190 EXn | za#1 | ~157s
33 o 2ez2 | <1188 | &7 D88 | -230 Y

B4 o 2z | -1oze | 64 067 | 384

4B5

B 7932909 0004709 735 N



SED1606D/Dee

N ELECTRICAL CHARACTERISTICS
# Absnhute Mendmum Rating

Paramplens Codes Falings Uinits
Powar woltage (1) Ves =70 -+03 W
Power voltage (1) Vs =300 = +0.3 W
WVMM We, Wz, Wa Vs =03 - Voo +#0.3 L)
Ime W Vs = 0L = Voo 0.3 W
Chutpad vollage Va Wias = 0.3 - Voo +0.3 W
ED ourtpart Gurrnt kn i) Ty
‘Wiarking lemperabura Topr =40 - +85 o
Storage temperatung 1 Twgi —£5 = +150 oG

Mote 1. ARt abowd volagrics Bns Eaed on o = V.,
Mota 2. The sioring empambere 1 speciles Tl of chips proper.

Mota 3. YWofage ol W0, ¥V and V3 should akwarys be malniained under & condiion al WeeZ W0 & Va2 Wz Wi,

Voo

Vss

Voo
WO

Ve

V3

V5

Hgln 4, Whenlogic power Becomes Noaling siake or Ve = -3 6 of DEyond whils e LCTD driver powsr 3ounss i baing applied,
thas L5} miawy b parmamantly damaged and avoid such Greumsiances.

Pay arg ahanian o ihe power sacusres al times of emieg om and juming off the power supply.
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# DC Characteristics

SED1 806D e Dion

Linkass otharwise dasignated, Yoo = V0= 0V, Y = =50 £10% and Te = =40 to 8570

Faramatar Symbal Ciondiion "“:ni- iy Ty Max | Unkt
Pu-urﬁl:u?[ﬂ Ve | — Ve b ] —5.0 —E_._? W
Recommanded working Yo | = Wy =28.0 - =120 ¥
volkags
Diparaba vikags L FFunotieon W - -— T W
Power voliacs (1) Wa | Recommanded valus W Voo =2 5 — ) W
Powegi volacs (3) Wy | Recommantded valss W2 Wy a8 Vs — W
Powas volags (4) W Beoommanded valss W Ya — B0 e | W
High lorval input volags W | Vesw 2.7- 554 B, B2, PR 0o — — W

D003, XSCL
Lo s inoiil willBa W, E-I&F. 0BV | W
| High level ouput volags | Vo | Vism27- |bm==08mA [EIO1.E2  [Ve-0d| = — | v
[Low lovsl owiput vokage | Vo, | 5.5V oy = D6MA = = (a4 [
Inpaat lnak cusrend u Vis 2 ¥ Voo D=L, LP, FA — - 20 (1T}
X800, BHL
Il Chatpeul laak Somant fug | Vs £ wE Voo ElN, ElC — — 540 BA
Pt cunrani s | Vo= 2000 - = 1408 W - = b= 1L}
Yo GO, Vo= GHD
Culput resigiance Fses | AVonw DL5Y , Ta = 25°C Qo=07 12 18 14]
W= =200V Wi e 1308 Ve
M= 215 Ve W0 m Was
Averege opembng cumen! L Whia = 5.0V, Ve = Vi Wi - 2,10 [i %] [T
consumplion{1}) o W Face = 2 BN
e = 1B BKHr, bew = T0H:
it dain: Dioed display
nodoad L
Wea = ROV - L) 015
Cahar condilons are tha
B THE 05 Wil Vie = =5\
fyerage oparaling cumerd I e o B, e 0OV Wi -_ 005 0 Ok m#,
= e T W= #00, Va= —18.8Y,
Woom 420,04
Criher conditione ars
e aamas a8 with the e ke
gl lemenal capacly A Fiieg, = 1 MRE D0=03,LF, FR - — B pE
Ta=25°C M50L.BHL
B0 hermiraal capacity Ca | Chips propar ErD, ERO2 — — 15 pF
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SED1606D caDoe

& AC Charactarisiice
2 Input Timing Characlerstics

V= 0.2 Vigs
Vi = 08 Vs

| b= =l lor
LP _42‘;'\

o - fer & |
xsct J:} )
S NN S N— = LA - I:M:Lﬂ

bo-0a > ! K
ElD2 )I_ teue ——=
(T}

Vg = —5.0V 2 05V, Ty = —40 I BEC

Paramelar Symbol Condilions . bla Unlts
XS0L cycle k 100 — ns
["XSCL high lovel puise diration - 30 = e
K8CL low laval pulsa duration e an —_ ne
Data setup lime s 20 — na
Diata hold tima [ 10 — e
XECL — LP rhse lma to 0 — ne
LP — XSCL fall time ™ an — n&
LP high laved pulse duration trnin "3 A4 — nE
FR delay aliowance e —B00 +B00 na
EW} sadup tirma [ ag _— ne

428
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SED1606 Dow/Dha

Vs w —.5V 10 2.7V, Te = —40 10 85°C

Parameber Bymibol Cronditions b, bt Ukits:
Wig = =2, TV * 153
ES5CL oycle —
k Vig = —3,0W =2 133 e
KECL high level pulse duraiion Tich 50 — na
XSCL low bevel pulse durstion Bam 50 —_ g
Diata sotup fme [ 30 -_— ns
Ciada hald tima tom 15 —_— 358
LECL — LP risg tima (113 o — n§
V= =2 TW 75
LF — XSCL fal time ™ —— = i
Wi o =2, TW =3 F-]
LP high kenvel pulse duralion Baus T —y T = IS
FR delay alowance = —50 +300 n
Ve = 2. 7W &
EIQ asiup time s — 51 ;]

Notes: "1, BSMHZ equivalsnca
"2, TSMHE aquivaien:e

N leim Specias the tene when LP s H and, &1 i ama ime, XBCL i L7
4, The input sighal b & ls fesd to 20ns.
"5. High-spesed oparalion of e shill clocks (P501) should only bé made undera conditioraf i or 1S [k = (oo + e}l

B 7932909 0004713 lbb N

iy



Y =02xVaa
Wi =08 xVag
FR g
H— IFRED—
R | N
XBOL Ty e o
Eih ot l‘_;l‘_“x ol
] Vi, = 08 Vg
(OUT)
Oh ¥n=-08
(5EG) Y Vn+05
Wop =—5.0 % 5%Y, V5 =—12.0 16 —28.0%
n Paramet o Eymibal Condilions Min. . Limits
EKD reset tima tew Cu=15pf — a0 P
END output delay time o (EH — 85 ms
LF —» SEG oulput deday time fuso G m 100 pf — 200 ]
FR = SEG output delay time toran Q) — 400 fs
Voo = =45 0 =27, W5 =<12.010 -28.0¥
Pammetor Symicol Conditions M. [ Wax | Units |
EiQ resat time ben - i na
Ca=15pf
as =27V — B8 na
El
F10 output detay tme b el Vi m =30V T ns
LF — SEGQ ouiput delay time s Cu = 100 pf — A0 ns
FA — SEG output delay lime brrsn & mj — 800 na

Hodwa: 1, Tha ingil slgnal b, b i ficed §o 20ns.
2, High spsed eperation of T Shifl Clocha PUS0L) SR B meiedd orly Undar & condHon of § or b £ fio — (o + sl
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W CONNECTION EXAMPLE

o] S—
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BHL B
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i
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http:\\amplifier.ti.com
http:\\dataconverter.ti.com
http:\\dsp.ti.com
http:\\interface.ti.com
http:\\logic.ti.com
http:\\power.ti.com
http:\\microcontroller.ti.com
http:\\www.ti.com\audio
http:\\www.ti.com\automotive
http:\\www.ti.com\broadband
http:\\www.ti.com\digitalcontrol
http:\\www.ti.com\military
http:\\www.ti.com\opticalnetwork
http:\\www.ti.com\security
http:\\www.ti.com\telephony
http:\\www.ti.com\video
http:\\www.ti.com\wireless

