PRELIMINARY DATA SHEET

NEC MOS INTEGRATED CIRCUIT

LECTRON DEVICE HPD 1 6406

SOURCE DRIVER FOR TFT LCD PANEL
(120-OUTPUT HOLIZONTAL DRIVER)

The uPD 16406 is a horizontal (source) driver for TFT LCD panel. It contains two sample-and-hold circuits; it is optimum as
the horizontal driver for linear sequential scanning color LCD TV. The shift clock circuit and output driver circuit are designed
considering low power consumption.

The uPD 16406 can drive a TFT LCD panel when combined with vertical (gate) driver & PD16402 or nPD16404.

FEATURES
® Operating clock frequency: Max. \SMHz ® Cascade connection enabled
e Number of output pins: 120 @ Selection of stripe, mosaic, or delta layout
® Supply voltage {\pp,): Absolute maximum rating of 23V ® Structure: CMOS {low power consumption)

® Difference between pin outputs: Max.* 50 mV
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NEC

4PD 16406

ORDER INFORMATION

Part No.

Package

Quarity Grade

uPD16406N-x

TCP(TAB Package)

Standard

ABSOLUTE MAXIMUM RATINGS (Ta=25 +27C,Vge=0V)

Supply Voltage

Supply Voltage

input Voltage

Input Voltage

Input Current

Output Current
Operating Temperature
Storage Temperature

051023
05107
-0.510 Vos#0.5

<0.510 Vi, +0.5

+10

%5
-40to0 +85
-6510+125

a3 32 << <<

RECOMMENDED OPERATING CONDITIONS (V¢=0V)

Video Input pins
Control Input (Logic) pins

CONDITION

ITEM SYMBOL MIN. TYP. MAX. UNIT
Supply Voltage Voo 45 5.0 55 v
Voo 12 18 V']

Supply Voltage
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NEC 4PD16406
ELECTRICAL CHARACTERISTICS (Ta=0t0 70 °C,Vpp:* 15V, Vi, =5V, Vgg = oV}
PARAMETER SYMBOL MIN, TYP. MAX, UNIT CONDITION .
Video signal maximum output voltage VVOH \/DD:' -2 v Vyi= VpD2
Video signal minimum output voltage VvoL z.G ' Vyi =0V
SO pin high-level output voitage VpOH Vpp —0.05 Voo, v
SO pin low-ievel output voitage VeoL 0 0.05 v
Contro! signal high-leve! input voltage ViH 35 Voo v
Control signal low-tevel input voliage ViL 0 1.5 v
. . . INH = L
Video signal high-level output voltage IvOH1 -1 -8 -2 A Vot = 6V, Vo a2V
: B . lNH - I'Hn
Video signal high-level output voltage WOH2 -0.7 -0.3 mA
Vof= 10V
. : INMH = "L
Video signal low-level output voltage oL i 2.5 mA Vot=11V, V=8V
SO pin high-level output current ipoH =5 -2 mA Ve=4aV
SO pin low-level output current IpoL 2 5 mA Vo= 1V
Voltage difference between video signal Vyi=25V,
\% \%
outputs 4Vvo1 : 50 m Te=25°C
Voltage difference between video signal Vyi=7.5V,
outputs 4Vvo2 * S0 mv Ta=25°C
Voltage difference between video signal . Vy =125V,
outputs 4Vvo3 * 50 mv T,=25°C
Control pin input leakage current e 21 HA
Video input pin input leakage current Ive =10 BA
Contro! pin input capacity Cen 1M pf Exact of SP pin, Tg=25°C
Control pin input capacity Cei2 28 pF SPpin only T = 25°C
Video pin input capacity CvON 24 50 pF Vyi= 7.5V
f=4 MHZ,
Supply current lop1 32 5.0 mA  fv=75V
{=4 MHz,
Supply current 1pD2 1.8 36 mA INH = “H"
Supply current lce 0.5 2.5 mA t=4 MH2
t= 4 MHz, C = SOpF
Supply current lgc2 0.2 05 mA INH = “H" L
Operating clock frequency top l‘—y- MHz
CLI — SO propagation deiay o, Tp 4b ns
Setup time tsu 20 ns
Held tiwme ty 20 ns
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,PD16406

PIN FUNCTIONS

SIGNAL
PIN FUNCTION RIPTION

PIN NAME LEVEL CTIO DESC!

Cy.€2.C3 1A Video signal input pins These pins are used to input video signals (R, G, end 8).

Input video signais are sent 10 the semple-and-hold circuit through
the multiplexer. Then, these signais are output trom video signal
output pins Ha1 10 Hp120.

Hgl to OA Video signal output pins These pins are used 10 OutpuT video signals.

Hgo120 Video signals input from Cy, C2. snd Cg pins are output 10 these pins
via the sample-snd-hold circuit. These pins are connected to the TFT
(Thin Film Transistor) source.

SPR, SPL Ic Horizontal starl pulse input pins These pins are used to input start pulses of the shit1 register for
generating sample-and-hold timings.

SPR: Inputs a start pulse at right shift,
SPL: Inputs @ start pulse at left shitt.
(Note: These pins are held open when not in use.)

cL) ic Shift clock input pin This pin 15 used to inputa shift register transter clock.

RESET IC Reset signal input pin When the level of this pin becomes high, the selection counter and
sample-and-hold switching counter is reset.

INK Ic Inhibit signa! input pin When the level of this pin becomes high, the levels of pins Mgl to
Hg 120 are made high, the output load (TFT panel) is Pnchrged.
and the shift register is reset.

The inhibit signal is used sent to the multiplexer circuit (selection
counter) and sampie-and-hold circuit {control clock). States of
these circuit change at the rising edge of the inhibit signal.

ST 1C Power saving signal input pin This pin is used 10 iNPUT 8 power saving signal.

When the level of this pin becomes high, video output pin levels are
made high, the output buffer operating current is reduced, snd the
shift register is reset {stopped). If the power saving input signal is
input during the vertical blanking period, current consumpPtion can
be reduced.

SOR, SOL oC Next horizontsl driver start puise output These pins are used to ouTEUt a shift register transter end signal.

pins When the driver is cof d to the de, these pins are connected
10 the SP pins of the next driver.
SOR: Outputs » shift end signsl at right shift.
SOL: Outputs a shift end signal at left shift.
{Note: These pins are heid open when not in use.)
MP/TH Ic Multiplexer circuit switching pin {1} Mode |_MP/TH . MPN.5
Mosaic layout ()pixel shify_ _|_ _ | [ I "

. . Deita layour (1. 5pixel shift)_ _|__ M __ __.3..

MP/1.5 ic Muttiplexer circuit switching pin (2) Stripe Isyout (fixed) U H

R/L IC Right/ieft shift selection pin This pin is used for selecting right or jeft shift.

Right shift (Hg1 — H120): H"
Leftshift {Hg120 = Hgl): “L”
Vo) - Logic power supply pin Supply +5 V (standard voliage).
VpD2 - Driver Vower Supply Supply +15 V (standard volitage).
- . Supply +15 V (standard voltsge).
Vss - Ground pin Connect this pin 10 the system ground.
N - Connect this pin to the system ground.

Notes: Signal levels are as follows:

74

1IC -++-=---Logic input signal. 1 H-leve! Vss: Leevel
--Video input signal. Voltage range: Vgs to VDD2
--Logic output signal. Vw" H-jevel Vgg: Leevel

OA -+-e+=+- Video output signal.
MP/TH -.-Selection of through Mode
MP/1.5 ...-Selection of delts Mode
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NEC

4PD 16406

FUNCTIONS

1. Multiplexer Circuit

Video signals (R, G, and B) input t0 pins Cy, Ca,
Hol to Hp120. A stripe, mosaic,

MP/TH and MP/1.5 pins.

and C3 are switched acc

{1} Stripe layout mode == MP/TH pin — L-level

Stripe layout is selected.

The multiplexer circuit is made through.

MP/1.5 pin — L-level

Output states (operation table)

ording to the LC pixel layout, then output pins

or delta layout mode can be selected according to the combination of signal levels of

Pin name
Line No.
ReseT | e _T1 Hgl (Ho1201 | Ho2 (Ho1191 | Hod {Ho118) Ho119 (Hp2) | Hp120 (Hg1)
e L Sampling Sampling Sampling Sampling Sampling
Cy (C3) C3 (C) C3 (Cy) c2 (Ca) C3 (Cy)
Output Output Output Output Output
1 L ﬂ
Cq {C3} Co (Co) C3 iCy) Co(C3) C3 (Cy)
2 - Output Output Output Qutput ' Output
.FL;,_I'L cqlca) cz (Co) calCy) cy (C3) cacy)
i This table indicates output states in the right shift mode. Pin numbersin { ) indicate output states in the right shift mode.

Power“ ICErﬁré)s? geﬁrguc-\tfarsirnc&%py?lg ﬁ03 -




NEC «PD 16406

Timing Chart in Stripe Layout Mode

RE:—{_——‘J—I I [ I I
L] \

Ho1(Hp120)

Sampung  Uncetnec X_ C3(C3) X Ci(C3) DETE Gy X Ci€y X _ Cifc
input data +
g | N e 1 Y [ Y S
naeimes [/ \ G120 / \ G / \ &1a /\ ¢, €3 cica / \

Output

For pins other than Hg1t {Ho120), the timings are the same. For data, see the above operation table {output states).

Example of Multiplexer Operation in Stripe Layout Mode

—_—1Cy Right shift (R/L="H")
MP THe"L"
&6 —¢2 MP°1.5="L"
B =i C.
3 Hpl Hp2 Hp3 Hod Hp5
R B G R 8 G R B8 G R
R B G R B G R B G R
R B G R 8 G R 8 G R
R -] G R B G R B G R
: : : : : : : i : : :
H ! H H 4 H \ ' H H '
H H H H H i H H i '
R 8 G R B8 G R B8 G R
Hp120 Hpl19 Hol18 Hp117 Hp116
G ] c‘
R ———={C2 Left shift (R/L="1")
8 -lc MP, TH="L"
3 MP/1.5="1"

7
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4PD 16406

(2) Mosaic layout mode

=> MP/TH pin
MP/1.5 pin

A mosaic mode (1-pixel shift) may be selected.

H-level

L-level

Output states {operation table)

Pin name
Line No.
ine o RESET INH | | Hol (Hg120) Hg2 (Hg119) Hg3 (Hg118) ‘ Ho119 (Hg2) Hg120 (Ho1)
- e ‘_ Undefined - - - -

Sampling Sampling Sampling Sampling Sampling

1 e
——-l--L Cz C3) C3 (C2) Cq (Cy) l C3 (Ca} Cy (Cy)
Output Output Output Output Output

2 oL
—n-“-ﬂ— Ca{C3) C3{Cy} Cq (Cy) C3 (Co) Cy (Cy)
Output Qutput Qutput Output Output

3 oy e
ﬂ-u.ﬂ-uﬂ- Cj (C) Cq (Cy} Ca (Ca) Cq (Cy} C3 (Cy)
QOutput Output Output Output Output

4 L
n"Jl'“'rl"'n’ (R ()] Ca (C3) C3 (Ca} Cp (C3) C3 {C9)

Nots: The multiplexer circuit is initialized by a RESET signal.

Powdillby GaYBFFRL N OG FE P 5T SO

This table indicates output states in the right shift mode. Pin numbers in (

} indicate output states in the right shift mode.
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Timing Chart in Mosaic Layout Mode

RESET I l

T TJ1 M Il 1
Ho1 (Hg120) \ \ \ ‘ \ \ \ \ \ \
° Sa:plmg Undehined J C2(C3) f €3(C2) fcg(c,) fcz (€3) fcg, (€2 X—
Input data | \‘T—‘lﬂ N % \l—'l'ﬁ \i 1~ \i —
0:“?32 _/_\Unm(llei/_\ C2(C3) C3(C2) /——\ [} (Cm C2(C3) C3(C)

—

Hp2 (Hp119)

< IUﬂdehned IC3 (C2)

G ey X Cot€n X CaCC

Input data I s s e N i s WO s g T
\Y
Omg‘?tz Jumﬂm C3(C2) ﬂ Ci(Cy C2(C3) c3(c2)ﬂ €1 (Cy)
Ho3 (Hp118) \ ‘ \ ‘ \ ‘ \
Sempiing Undened X C1 (€)X _C2 € X C3C2) X ci(Cy) C2C K
1 1 1 fl Ny f
tnput 3: ;2 | Y 1 Oy T T
Outon AT AEEY Ca(C3) Y ACENACES
] ] [] ] ] 1 ] 1 1 ! ] + ]
' [ ' ) v [ t o ) '

Hp119 (Ho2) l | | I | ‘ | | | | ‘ l ‘
Sampiing X Unaeiras_ X c3(cziﬁ; S T ETY X o X
Input data | — T 1 —H— T T

\J

Hp120 (Ho1) \ \ ‘ \ ‘

Samphng f Undefined _X €y (€1) x Cz(cs)J Ca(C2) X ciCp X Cz(Cg)f
"‘"’"‘:’“ | T I —— T 1 Tt
ovooz A aen [\ VAT YAE SYACES
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NEC 4PD16406

Example of Operation of Multipiexer in Mosaic Layout Mode

C—C Right shit (R L="H")
— MP TH="H"
R Cz MP,II-5="L"
B.—-————
3 Ko Hg2 Ho3 Hos HoS
R ] 8 R G B R G B PN PR
B R G B8 R G B R G B |-emeeee--
6 B R G B R G B8 R G |----m--
R G B R G 8 R G 8 R | -eemmeeeee
8 R ] 8 R G B R G g | -ememeee-
: o A Do R T
: - oyl o b S T R
: R S o o Vo
) " M T :
. Hp120 Hol19 Holl8 Holl7 Hp116
%
——1C Left shift (R L="L"
2 MP TH =" H'"
———=iC3 MP1.5="1"

99
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NEC 4PD 16406

{3) Delta layout mode = MP/TH pin H-level
MP/1.5 pin H-level

A delta mode (half pixel shift) may be selected.

Output states {operation table)

Pin name
Line No.
RESET INH l | Ho1 {H120) Hg2 {Hg118) Hg3 (H,118B) Hg119 (Hg2) H120 (Het)
- e L Undefined - - - -
\ Sampling Sampling Samphing Sampling Sampling
g
—JL Ca (C3) c3 (Ca) Cy (C4) C3 (C2l Cy Cy)
° L _ﬂ_, Output Output Output Quiput Output
‘J L Cy (C3} c3(C2) Cy (Cq) C3 (C2) Cy Cq)
3 _rb Output Output Output Output Output
g
"ﬂ'”'rl' Cq (Cy) Co (C3) C3 (C2) Ca (Ca) C3 iCa)
a e Output Output Output . Output Output
ILJLJL,.H Ca (C3) C3 (Co) Cq (Cq) C3 (Cy) Cq (Cy}

Nots: The muitiplexer circuit is initialized by a RESET signal.

This table indicates output states in the right shift mode. Pin numbers in { ) indicate output states in the right shift mode.

100
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Timing Chart for Delta Mode

RESET ———r——]

M

INH

Hpl (Hp120)

il

|

Samphing x Unoehned

Input data

Vppi
Output

il

c2Cy X cl(cl)J cz(c_xic,(cl)

C2 (C3)f
N ]

R} Fol oy l

J Undetfined

Cy (CIL/—\ C2 (Cm CyCp

Ca (C3 Cz (C3)

s

X Undefined X
T

Ho2 (Ho119)
Sampling C3(C2) X' Ca(C3) X C3(C2J Cz(Cg) x C3(C2J
Input data | \i—,——\
Voos
Output ﬂumflniﬂ C3(C2)ﬂ Cz(C3)ﬂ C3(C2) /_\ Cz(C;) C3(C2)
Hg3 (Ho118) ‘ \ \ \ ‘ ‘ \ \ ‘
Samphng X Ungetines X o (cl)‘f C3(C2) x c,<cJ ca(cz) x c,cc,)
Input data ' i ~ I
Vpoi
Output [—\Ur\dehr\egd/_\ Cl(Cl)ﬂ C3(C2)/-\ c (ClL/—\ C3(C2ﬂ C1(C1)
: P P I ! . o L
] ’ ] ] 4 t . ) ) 1 ] ) '
‘ I A
' Ho119 (Ho2)
Sampiing Xﬁ ndefined J C3(C2) fc; (C3)J C3(C2)f Co (C3) ﬁ:; (Cg) X
input dats I \H—\ \i N A % S 1 i
Voo
Output /—\Undehtd;/—\ C3(Cz) Cz(Cl/—\ Cy (CQ_/-\ C2 (C3L/_\ C3(C2)
Hp120 (Hol) \ \ ‘ \ ‘ \ \ \
samoing X Unoetmes__X_C1C0 X C3(Ca) x €y € Ica(cz) X cicn X
input data l \'f"""—\ \1__*__\ \'_':_—_
VpD*? —e
v _/—\Undelﬁ/_\ €1 (Cp) / \ cg(cz)J_\ ¢y (Cy) s | \ CiC

Pﬁe“iﬁ'ﬁ@?'??@““ﬁ'ﬂ@rﬂ’?@ﬁe “Tr9
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,PD 16406

NEC

Example of Operation of Multipiexer in Delta Layout Mode

MP TH="H" R-L="H"

B~ |C1
MP.1.5="H"
R~ |C2
6= 1  um Hp2 Ho3 Hps HS
; i ; i ;
R B G R ] G R 8 G R
I . ’ ’ 4 ’ ’ g ’ ’
, ’ ) . I Vi 2
/ I . ‘ '1' ’ B . K g
B G R B G R B G R B8, G
\ '\ '\ A D “ \ kY \ 3
. N Ay s . D A N\ N i
R B G R B G R B G R
L . 4 L L ;) ‘ / . ’
’ ’ / I .:' ,’ 4 1’ 4 4
8 G R B G R B G R B G
\ Y - \ . ) \ . . \
LY 3 AY [ LY \‘ \‘ .‘ - v
‘\ ] \ l b l ‘\ l ‘\ l v I \ I \ I \ l \ ]
1 bl | A LY | 1 (| 1 A | AV | N | 1
“ K N N K S - “_ Y N
R B G R B G R B G R
] ll ’ L l‘ l‘ 4 v ! /
’ ./ / ; i J J . ’ ’
e|le|r|B8|ctrB}S]|F e | 6
Hp120 Ho119 Hpl18 Hol17 Hp116
G - C; .
R= |C2 MP TH="H"
8= |Ca MP/1S="H" R/lL="L"

10%
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NEC «PD16406

2. Sample-and-hold Circuit

In the sample-and-hold circuit, video signals Cy and Cg are sampled from video signals Cy, C,. and C; (see the explanation
of the multiplexer circuit) by the signal sent from the shift register and SW,y and SW,o signals controlled by the binary
signal {F/F) (that is reset by the RESET signal and changes at the tising edge of the INH signal). The sampled video signals
are switched by SWy and SWy2 signals at the rising edge of the INH signal and sent to the succeeding circuit.

In the output circuit, the TFT is discharged by the SW./SWq signal. When the INH signal level becomes low, the SW./SWy
signal is turned off, the TFT is charged by lvon, and video signals are output. Since the load is charged by lyon after itis
discharged by lyorz and lvoLt, lygLt may be used as the buffer idling current during the output period, which contri-

buting power saving.

3. Shift Register Circuit
Video signal sampling timing pulses are generated to control the sample-and-hold circuit.
Shift pulses input from the SP pin are sequentially shifted by the shift clock puises input to the CLI pin. Thus, sample-and-
hold timing pulses are generated. A start pulse is output from the SO pin to the next driver which is connected between the
SO pin and cascade.
If another driver is selected, issue of shift clock pulses stops 1o save power.
Sample-and-hold puises are shifted every 1/2 cycle of the clock input to the CLI pin. It takes several tens of nanoseconds to
charge the sample-and-hold circuit via the video line and data is sampled and held at almost all clock pulse change points.

That is, shift clock puises can be halved, reducing current consumption.

Sample-and-hold Timing

e T p IS Y W

| 1

1 |

i |

Samphng pulse |
|
|

SHP} (SHP120)

e —— = -
) = fe —— e -

SHP2 (SHP119)

Sample-and-hold
voltage
SH1 (SH120)

|

|

1

I

|

L\
/ l

|
SHs (SH119)
2(8H119 Typ.50ns

This chart indicates sample-and-hold timings in the right shift mode. Pin numbers in { ) indicate sample-and-hold timings

in the right shift mode.
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NEC. 4PD 16406
Sample-and-hold Circuit and Output Circuit
Voo
INH SWy l
lvor1 TFT LCD pane!
e |
SWyy SWp1 Hpl to Hol?Ol
“\\ Lr \* |
o
wag
Y o
Video line J;
(From multi-
plexer circuit) To gate To common
dniver  power
L\ . s
Sample-and-hold circuit Output orcuit
Timing Chart
RESET I I
INK J I J l I l
Sampling signal | | | ‘
from shift J J n
register ‘ | l—clumphn'e | l | I I
™ = I | pvel) | —
C2 samping
ON\L ~ ON
SW,2 OFF | N oFF
| | ‘ |\ —
SWp) e | on I oFf o N\ oFt
| | T LI\ |}
SW2 freet OFF ON | OFF oN
| 1 I 1\
SWeg OFF |0N| OFF ]oul OFF Ion[ OFF
| | [ | |1t

Hol to Hp120

| j04

Undefied [\

Undefined 4[—\

Cioaacutput [\  Cp data outout

One horizontat

peniod 1

Note: Cy and Co sample-snd-hold switching signals SWg/SWp, are controlied by the binary signal (F/F) thet is reset by the RESET signa! and
changes at the rising edge of the INH signsl.
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Shift Timing

SPR(SPL)

Sampling pulse

SHP, (SHPy20)

|
SHP3 (SHP119) _______l——_.l__-_1

SHP3 (SHP)18) —l I.—_-

Driver 1
e

H
SHPug(SHPz) ——_—— I|

/

i
SHP120 (SHPY) . j

—_ —fe—— =] -

]

L SOR (SOL) - s ‘ r
i
| )
~ Samphng pulse |
E’ SHPy (SHPIZO) - - N

£

SHP (SHPy 19) -——-
SPR (SPL) Input Timing (Portion A in the above shift timing chart)
cu
‘ s | T |
J é |
SPR(SPL) \ Hp
\\
SHPy (SHP120)
lpa
Sampling and charge time
cul
\
o
’ SOR (SOL)

SOR (SOL) Output Timing (Portion B in the above shift timing chart)

e il MRS VLS YT I8 I UET

— o o o= ] —— — e A — e e — — |~ — A _.....____.—_:_.——--[—4h
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NEC

Comb Connection (Upper and lower drivers) Shift Timing

llllllllllll ‘ll — e - a———- P e -
< p—d o ——— - e - — 4 ~- I e SRR Rt el -
(llllllllllﬁl T S ™ —————f— —_— - -
My e = =} — J I el A== - L -} -~ ——
lllll 1l e m—— N —_— -
PSS Bopup BE L TRttt —— e mfe - — ————
e e+ == - - ———rf——— ————
o R PN SRR SRR P Rl ettty Sl B
O p——i

e A m

o (-] -]

g ¢ & f g & % =

. [ o.

e n & “ g I T

(") ] 2]
- ~ g b v
g b
.m.m MW
b3 Ked
WM. a4 2

g

Upper

#PD 16406

Ho3
[

Right shilt

Hos
|

Ho!
l

1
Hpl18

»PD 16406

LCD panel

|
Hp120

Hpl17

Hpl19
Left shitt

j0lo
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NEC xPD 16406

4. Power Saving Circuit

All video output pins can be set at the Vpp level as making the |
y inputting a vertical blanking signal to the ST pin.

eve! of the power saving pin {ST) 10 high. In this case, lpp

can be reduced. Power consumption can be reduced b

/0D
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Timing Chart

we /) A

—_— - —— - — _—[—
—

]
! I
]
ST I | y I ]
i ]
|
! I | i
RESET ! (4 ] ﬂ I !
} LA | ;
|

w N4 il

st —4———— 1 D G G G G

by
N
Hpl to Hp120 T 1/ \ 1 K 1 \u‘\ 0l
1 | [N}
] i ! (I \l.\
Output ' : I |! i 1 X
HoltoHolZO

cw MM[--=m-=====z==-=====----=-°"77°-°°"°"°°° (ITEL

IR N N N N N I S -

‘//////////////7% W

T
17 7

1
L]
1
! ]
INH [ [ i
/ i {
| I
| I
|
sP [T A I
i
T H Ssmphng !
SHPy 1 ' 4’ { -
]
Sampling
SHP2 l I {L 4” “

ST: Power consumption can be reduced by inputting this signa! 10 the ST pin during the vertica! blanking period.
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Application

Control
Video power
Note input  Supoly
A B c vee

|

yawi ‘
L i

T+

Note: Horizontal driver

iPD 16406 14PD 16406 The upper honzontal dnver is
: Y : ' used in the nght shift mode.
: Hal u ' The lower honzontal dnver is
—Ho120 O [ Hol20  Hol used i the left shift mode.
! SoL SPL The upper and lower drivers are '
Voo¥ecC B A Vss Yoo'eeC B AVss alternately driven for each line.
—
i

A indicates a control pin {RESET, R/L, MP/1.5, MP/TH, INH, or ST).

8 indicates a shitt clock pin.
C indicstes 3 video input pin (Cy, C2, or C3).

The above circuit and constants are given just to explain an app

Porer i Y P PFHEF O P5TEIPITY° Il

L Positive  Negative
Voo AB Cyegvop VssABC Yoo vpo Start  Shit  Power  power
| SOR SPR pulse  clock supply  Supply
r—{Ho!l H0120 - —1Ho! H0120 T Sy &x Vob Vege
: ; i A l l
| 4PD 16406 | 4PC 16406
\zo 120
480 dots L
v e
ot Xo!  ox I
: vVss
120 ; uPD16402 : 1,'_.

H DD T

TFT LCO panel Ceenennnas - X120 5§ I

| |
240 dots
1
S
I Xo! o‘)l(
' veel—
120 ! uPD16402 VSS T
' oD
1] V
S --—-xoxzosg_.__
r OPEN

lication of this chip; they are not for fuil-scale production.
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