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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. You should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific”. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as “Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is “Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home electronic appliances; machine tools; personal electronic equipment; and industrial robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific”: Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,

especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




DATA SHEET

ENESAS MOS INTEGRATED CIRCUIT

/ uPD16447

120-OUTPUT TFT LCD SOURCE DRIVER (NAVIGATION, AUTOMOBILE LCD-TV)

DESCRIPTION

The uPD16447 is a TFT liquid crystal panel source driver. It consists of a multiplexer circuit that supports
various pixel arrangements, a shift register ganerating sampling timing, and two sample and hold circuits that
sample an analog voltage. The two sample and hold circuits alternately sample and hold an analog voltage,
improving the definition on the LCD panel. Simultaneous sampling or sequential sampling mode can be
automatically selected according to the pixel arrangement on the LCD panel used, so that the yPD16447 can
be employed in a wide range of applications including navigation systems and automobile LCD-TVs.

FEATURES

+ Common inversion supported {maximum output voltage: 7.75 V, at Vopz2 = 12 V)

= 5-V drive {supporting 882 x 240 dots)
fmax = 5 MHz, Voo1 = 45 V

« Simultaneous/sequential sampling mode automatically selected accerding to pixel arrangement
{Vertical stripe mosaic arrangement; simultaneous, delta arrangement; sequential)

+ Two sample and hold circuits i

« Small output deviation between pins (x50 mV MAX.}

+ Internal multiplexer supporting many pixel arrangements such as stripe, mosaic, and delta arrangements

« Power-save circuit

+ R/L pin for left/right shift selection

» For high-density mounting

ORDERING INFORMATION

Parts Number Package
HPD1644TN-x % TCP (TAB package)
uPD16447N-051 Standard TCP (200 ym OLB)

The TCP model is a custom product. For details, consult NEC.

The information in this document is subject to change without notice.

Document No. 1C-3459A
{O.D. No. 1C-8932)

Date Pubiished Fabruary 1995 P .
Printed in Japan © NEC Corporation 1994
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PIN FUNCTIONS

Pin Symbol Pin Name Description

Cito C3 Video signal input These pins input video signals R, G, and B.

Hi to Hize Video signal output These pins output video signals, which have been sampled
and held, during the horizantal period.

STHR Cascade I/O These pins input/output the start pulse for sample and hold

STHL timing. STHR serves as the input pin and STHL serves as
the output pin for right shift. For left shift, STHL serves as
the input pin and STHR serves as the output pin.

SEL Qutput hold current select input This pin selects the high-level output current of the video
signal (output hoid current).

H: lvon = =30 pA TYP.
SEL = L; lvon = -8 A TYP.

CLI Shift ¢clock input The start pulse is read at rising edge of this signal. In
sequential sampling mode, the sampling pulse SPn is
generated at both the rising and falling edges of this
signal. SPn is generated at either the rising or falling edge
of this signal in simultaneous sampling mode (for details,
refer to the TIMING CHART).

INH Inhibit input When this signal goes high, the video signal output is
made high, and the pixels in the LCD panel are precharged.
When it goes low, multiplexer and two sample and hold
circuits are switched.

RESET Reset input When this signal goes high, the select counter of the
multiplexer and the selectors of the two sample and hold
circuits are reset.

The multiplexer is turned off once it has been reset.
Therefore, be sure to input one INH pulse before inputting
a video signal.

If a video signal is input without the INH pulse, sampling is
not executed.

ST Power-save input When this signal goes high, all cutput video signals are
made high, reducing the bias current of the analog circuit
{during the vertical retrace line period).

MP/TH Multiplexer selector input {1) By using MP/TH and MP/1.5 in cornbination, the following
three color filter arrangements can be supported:

Mode MP/TH MP/1.5
Mosaic Arrangement H L
Delta Arrangement H H

MP/1.5 Multiplexer selector input {2) Vertical Stripe Arrangement L L
With the vertical stripe or mosaic arrangement, sampling is
executed at the same time as video signal input/output.
With the deita arrangement, sampling is sequentially
executed. Do not select the combination of MP/TH = L and
MP/1.5 = H.

R/L Shift direction select input R/L = H; right shift: STHR - H1 —» Him — STHL
R/L = L; left shift: STHL - Hiz» —» Hi - STHR

Vo1 Logic power 5V +10%

Vopz Driver power 12V

Vss Ground Connect this pin to system ground.

TEST: to TEST: Test pins Fix these pins to the L level.
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Cautions

1.

STHRISTHL) : | : |

Turn on power to Vo1, logic input, Voo2, and video signal input in this order, to prevent latchup. Turn
off power in the reverse order. Ohserve this power sequence even during a transitional period.

. The delay time of the clock and internal sampling pulse SHPn are designed to be about 15 to 30 ns (at

Voo1 = 5 V, 25 "C). Delay the video input signal from the clock by this delay time.

. Never change the video input signal during one sampling period. The maximum frequency of the video

input of this product is 3.3 MHz. If a video signal with a higher frequency is input, the data may not be
correctly displayed.

. Insert a capacitor of 0.1 to 1 uF between Vop1 and Vss, and Vobz and Vss. Unless the power supply is

reinforced, the supply voltage may fluctuate, making the sampling voltage abnormal.

. If noisa is superimposed on the start pulse pin, the data may not be correctly displayed. For this reason,

be sure to input the reset signal during the vertical blanking period.

. If the-start pulse width Is extended by half the clock or longer, the sampling start timing SPH1 does not

change from the normal timing; therefore, the sampling operation is performed normally.

. The ;PD16447 is designed to have logic frequency fmex. = 5 MHz {5 V £10%) on the assumption that it

is used to drilve an LCD panel of non-interlace, comb wiring with a maximum number of dots of
882 x 240. If this product is used with an LCD panel having a greater dot size, the LCD panel may
malfunction or its display quality may be degraded.

. The maximum operating temperature of this product is +85 ‘C. If this limit is exceeded, the REF value

{output voitage} tends to decrease abruptly.

. Recommended timing: For tR-| and PWhes, refer to ELECTRICAL CHARACTERISTICS.

{The timing of the video signal inputs C1 to Cs is in sequential sampling mode.)
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Unless the INH pulse is input after
reset, sampling is not performed in
the narmal sequence.
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NEC 1PD16447

- FUNCTIONAL DESCRIPTION

1. Multiplexer

This circuit selects video signals R, G, and B input to Ci1, Cz, and Cs, respectively, according to the pixel
arrangement of the LCD panel, and outputs the signals to Hi1 through Hizo. Vertical stripe, delta, or mosaic
arrangement can be selected by using the MP/TH and MP/1.5 pins in combination.

(1} VERTICAL STRIPE ARRANGEMENT MODE (MP/TH=L, MP/15=1L)
In this mode, the relation between the video signals C1, Cz, and C3, and output pins is as shown below.

This mode is used to drive an LCD panel in the vertical stripe arrangement. In this mode, the multiplexer
circuit is in the through state.

Relations between video signals C1, Cz, and C3, and output pins

Line NO. | gEGET| INH | Hi(Hu) | HelHwsl | HafHvel | Hz(Hw) Hue {H2) | Huo (Hy)
{No. of INHs}
- 0 H L Undefined - - - - -
1 L L Qutput Output Output Output Qutput Output
C1{Ca) Cz2{C2) Ca (Ch) Ci1 (Ca} Cz2 (Ca} Ca(Ci)
2 L L Output Qutput Qutput Qutput Qutput Output
C1 {Ca} Ca1{Ca) CaCi) C1{Ca) C2 {C2} Cai{Cn}

{ }: for left shift
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TIMING CHART

RESET ﬁ /_/ 1 horizontal period
e

I o I e N o OO
I
| S;;'anDIing Undef.ned)(llul/] X X X X X X
neut bata | My Py Ty Ty Ty |
outﬁ?f: undetined /. \ VAN 7\ 7\ 7\ AN

Cascade Input | : I ; ,
Sampling Pulse | SHP1 I : :
| SHP2 | i

SHP3 : !

EXAMPLE OF MULTIPLEXER OPERATION IN STRIPE ARRANGEMENT MODE

A e ' R Shift (R/L = "H"}
MP/TH = “L"
G Cz MP/1.6 = "L"
B—C
Ho1l Ho? Ho3 Ho4 HoS
rR|le|lec|r|B|{cg]|RrR]|B]|G]|R
Rlelec|rR|lB]lacg|RrR]B|Gc]nr
RlB|lse|r|Be]lclRrR]B|G]|R
R B G R B G R B G R
R|lB|lce]{rR|B|lcg|RrR]|B|G]| R
G e Ho120 Hol19 Ho118 Ho117 Ho116
a—Jdeo L Shift (R/L = “L")
MP/TH = "L~
B G MP/1.5 = "L"
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{2) DELTA ARRANGEMENT MODE (MP/TH = H, MP/1.5 = H)

Relations between video signals Cs, Cz2, and Ca, and output pins

(NLinef I:‘I\?H | RESET| INH | HitHuo) | Helbue) | Ha (o e (o Hus (Hah | Huzo {HY)
0.0 s
0 H L Undefined L — A — -
1 L Sampling Sampling Sampling Sampling Sampling Sampling
Cz (C3) Cs (Ca) Ci{Ch) Cz {Ca) Ca(Ca) Ci (C1)
2 L L Output Output Qutput Qutput Qutput Qutput
Cz {Ca3) Ca (C2) Ci {Ca) Cz (C3) Ca{C2) C1 {C1}
3 L L Output Output Output OQutput Output Output
C1 ({Cy) Cz {Ca) CiiCx) Ci (Ch) C2{C2} Cs (Ca}
- { ): for left shift
TIMING CHART
RESET 4,_1
_ INH | | | I
Ho1 {Ho120) ‘ ’ ‘
i
If;untw%laqg X Undefined X Ca (Cﬂ X G (Cl) Ca (Cz] C2 [Cal CriCi} X
Voo ! !
Oultput ’ \Undeflned / \ Cz(Ca) / \ CiIC , \ Cai{Ca / \ 2 (Ca) ’ \
Ho2 (Ho119) r ‘ 1 ‘
|
g X Undetined X s i) X (€ X CiiC X
} } Ny | L—y |
Voo f I — t Y
Output [\Undeflned / \ Cs (Cz]J_\ Cz{Ca C (Cu /—\
Ho3 (Ho118) | ‘ ‘
'
i B X unefred X ciicn X cics X cees X X ><
] 1 g 1 Ny 1
Voo — —ty ——y Tttty ¥
Qutput / \Undefined/—\ CiICy) / \ C3{Ca f \ Cz2 (Ca} / \ j \




1PD16447

NEC

SEQUENTIAL SAMPLING

<
T
=1
o
— =3 =] o
3J — ~ - - ™ = =
(@] T T I I I T I
©
N DU U IO RO
T REEEEE EEERES] PSR [ RS pe—_ i
oo}
IR IR F — =)
© T
||||||||||||||||| 0T I DR S e~ D - o
&) [
...................... © <]
(Roh PRt (EEREFEPER] EEPERES oy —p e =
) [
] - SR RN IR (RN R (Y E
© a
|||||||||| I T ! S R — -
— o~ -
T O
-1 — F e e e e
(@]
.............................................. R S— I B
o —
e e
................. ! R S
i
) - N N
i
.............................................. o
h
P e L E EEETEEY R e
[xp]
I
3 = a a a o = T g z 2
o e T T T I o T o T o
7y & 7! 73] A 0 I T T
w w w
e )
2= =
a2 o
85 ES
[ b
o @
o3

Top

Right Shift

Ho2

Ho4

Ho3

Hol

LCD Panel

Ho117

Ho118

He119
Left Shift
Bottom

Ho120




NEC

1PD16447

EXAMPLE OF MULTIPLEXER OPERATION IN MOSAIC ARRANGEMENT MODE

B—1¢ MP/TH = "H" R/L = "H"
R—{C: MP/1.5 = “H"
1% o Ho? Ho3 Ho4 Hob
rRle|6|r{B|o|f]|B]|GC
B | @ B RlBle|RlB]|G
a5 |6 nle|o|r]e]s
B | @ B R|B|G|A|B]|GS
S SN T TN T BN BN B B 1
RlBle|RIB|G|R[B]|G]|]
ST w[s[e]w]s][c]d]¢]o
e Ho120 Hol19  Hol18 Hol17  Holl16
R—C MP/TH = "H"
B— MP/1.5 = "H" R/L = "L

{3) MOSAIC ARRANGEMENT MODE (MP/TH = H, MP/1.5 = L}
In this mode, the relation between video signals C1, Cz, and Cs, and the output pins is as shown below.

This mode is used to drive an LCD panel in the mosaic arrangement.

Relations between video signals C1, Cz, C3, and output pins

Line No.
;T:H.: RESET | INH H1 (H1z0) Hz {Hiv} Ha (H11a) Ha {H1v7} Hns (H2) Hizo (Hi}
0 H L Undefined — — — — —
1 L Sampling Sampling Sampling Sampling Sampling Sampling
C2{Cy) Cs (C2) Ci(Cy) Cz(Ca) CaiC2) C1 {C1)
2 L L Output Qutput Qutput Output Output Qutput
C: (Cy) Cs {Ca) Ci (Ch Cz (Ca) Ca(C2) C1 {Ci)
3 L L QOutput Output Qutput Output Output Output
Ca {C2) Ci {Cq) Cz (Ca} Ci (C2) Ci {C1) Cz {C3)
4 L L Qutput Output Qutput Qutput Qutput Qutput
Ci{C) Cz {Ca) Cs (Ca) Ci {Ch) Cz{Cx Ca {C2)

{ ): for left shift
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EXAMPLE OF MULTIPLEXER OPERATION IN MOSAIC ARRANGEMENT MODE

G—C

R———C:

R Shift (R/L = “H")
MP/TH = “H"
MP/15 ="L"
Hol Ho2 Ho3 Ho4 Ho5
R G B R G B R G B | R |--------
B R G B R G B R G | B |--------
G B R G B R G B R o
R G B R G B R G B [
B R G 8 R G B R Gt B |--------
Ho120 Ho119 Hol18 Ho117
L Shift (R/L = "L™)
MP/TH = "H"
MP/1.5="L"

10
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- TIMING CHART (SEQUENTIAL SAMPLING)

- 0 1 2 3 4 5 M9 120 1 2 a4

] N N A e O e N e I
STHR 5 i : | :
(STHLI ; —_——— J ; 1 ;

Sampling Pulse
SHP1 (SHP120)

SHP2 (SHP11s)

SHPa (SHPna)

Driver 1

- SHP11s(SHP3)

SHP120(SHP)

STHL
(STHR]

Sampling Pulse
SHP1 {SHP20)

SHPz {SHP19) | |

Driver 2

Remark Thesampling pulse is set to the first stage of the shift register by the INH input. The shift register
is started by the start trigger pulse that is generated when CL1 is low and STHR (STHL} is high,
andis stopped when STHL {STHR) is output. STHR {STHL) is input three clocks after INH has fallen.

- CASCADE INPUT TIMING (A of shift timing)
cL
STHR TSETUP
o
(STHL) N AN
\[
SHP (SHP120) \
— 1HOLD
CASCADE OUTPUT TIMING (B of shift timing)
119 120 1 2 3

cw N

(S%LHRIE 1PLH —** —bjrf teHL

11
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SAMPLE AND HOLD CIRCUITS

The sample and hold circuits execute a sample and hold operation on video signals C1through Ca selected
by the multiplexer in the timing shown below, by using two latches. Swai1 and Swa:z are reset by the RESET
signal and change at the rising and falling of the INH signal.

RESET | |

Undefined Undefined
Data |_| I_I I—I
INH I_i II_I |—| I_I
s L1 e
Swaz , : |—L I : ;
Swhn I .: | i | | g N
Swin : E : 1

— | ‘

3
o [T

Swdz

VIDEOQ
LINE

12

Vooz

lvom:, 2

INH
l Swhn

Swan

Vobz

Vobz

IvoH3

INH IvoH1, 2
Swdz l SWbl
e/ o
Swaz [
I

; CH:
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The timing sequence of the output buffer is illustrated below. During the blanking period, the LCD is reset
{(charged) once to the Vooz level by lvona. Next, the sampling voltage is written to the LCD by the sink current
lvo.. When the specified voltage has been written, the LCD voitage is held by the source current Ivoxs
(-8 pA typ.; SEL = L) or Ivonz {-30 uA typ.; SEL = H), by using SEL {output current select input}. SEL must
be setto H or Lin advance. lvoL is automatically switched to lvou or lvonz, but the timing of INH is determined
by the load capacitance of the LCD and other factors and therefore must be determined according to the
individual LCD panel used.

INH | LCD Write Penod
/ T
- Blanking Period - - - - - e —)————-5- ------ Hold Period --- - -- -
.- [WGH3 = - o e e — - ; . WOL e .. o (SEL =L} ,,,,,i
v M MO T o (SEL = Hb '

13
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ABSOLUTE MAXIMUM RATINGS (Ta=25°C, Vss =0 V)

Parameter Symboaol Conditions Ratings Unit
Logic Supply Voltage Voo -0.5to +7.0 \'
Driver Supply Voltage Vooz -0.5 to +15 Vv
Logic Input Voltage Vi -0.5to Voo + 0.5 Vv
Video Input Voltage Vi Ci, Ca, Ca -0.5 to Vo2 + 0.5 v
Logic Output Voltage Vo1 -0.5 to Voo + 0.5 v
Video Output Voltage Voz -0.5 to Vooz + 0.5 v
Driver Output Current loa +10 mA
Operating Temperature Ta -20 to +85 C
Storage Temperature Tag -65 to +125 °C

RECOMMENDED OPERATING RANGE (Ta = -20 to +85 'C, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Logic Supply Voltage Voo 4.5 5.5 v
Driver Supply Voltage Vob2 12 v
Driver Output Voltage Vo Vss2+ 2.5 Voo - 2 v
High-level Input Voltage Vin 0.7 Voo Voo1 v
Low-level Input Voltage Vi 0 0.3 Voo v

The elements are safe from damage and the functions work properly in the range Ta = -30 to +85 °C.

14



ELECTRICAL CHARACTERISTICS {Ta = -20 to +85 'C, Voo1 =6 V £10 %, Vopz = 12 V)
Parameter Symbol Condition MIN. TYP. MAX. Unit
Video Signal Maximum Vvou Vooa— 2.0 Vobz - 0.8 v
Output Voltage
Video Signal Minimum VvoL 1.45 2.6 v
Output Voltage
Logic High-level Output Voltage VioH STHL, STHR pin 0.9-Voo1 v
lon = -1 mA
Logic Low-level Qutput Voltage VioL STHL, STHR pin 0.1-Vom v
lo. = 1 mA
High-level Input Voltage Vi 0.7-Vom Voo
Low-level Input Voltage Vi 0 0.3-Vom
Video Signal High-level lvou1 INH=1L SEL=1L -13 -8 -2 JIT-y
Output Current 1 Vet=BV, Vo=8YV
Video Signal High-level Juomz INH=1L, SEL=H -30 uA
Output Current 2 Voi=BV,Vo=8Y
Video Signal High-level lvoua INH=H -0.3 mA
Output Current 3 Vet = 10V
Video Signal Low-level lvoL INH =L 0.3 mA
Output Current Vor= 11V, Vo=8Y
Video Signa! Minimum Input VL Ta=25°C 1.5 Vv
Voltage
Reference Voltage 1 Ve V=2V, Ta=25°C 1.99
Reference Voltage 2 Vrer2 V=6V, Ta=25°C 597
Reference Voltage 3 VrerFa Va=10V, Ta=25"C 9.97
Qutput Voltage deviation 1 AVvo1 Vu=2V, Ta=25°C +560 mv
Qutput Voltage deviation 2 AVvo? Vu=6V, Ta=257C +50 mVy
Qutput Voltage deviation 3 AVvos Vu=10V, Ta=25°C +50 mv
Logic Input Leakage Current [T 1 HA
Video Input Leakage Current lw +10 HA
Logic Dynamic Current loon fox = 5 MHz 1.0 25 mA
Consumption Vvi= 6V, no load
INH-duty = 4.5 %
Driver Dynamic Current looz fox = 5 MHz 2.7 5.0 mA
Consumption INH = H, no load
INH-duty = 4.5 %

Vot: output applied voltage, Vo; output voltage under no load

REF values are typical values only. The output deviation is the on-chip guaranteed value.

15
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SWITCHING CHARACTERISTICS (T4 = ~20 to +85 C, Voo1 = 5 V 10 %, Vboz = 12 V, CL = 20 pF)

Parameter Symbol Condition MIN. TYP. MAX. Unit
Start Pulse Propagation Delay tPHL 10 120 ns
Time tru 10 120 ns
Maximum Clock Frequency frnax. Cascade connection 5 MH:z
Logic Input Capacitance Cn Other than STHL, STHR, 15 pF

Ta=25°C
STHL, STHR Input Capacitance Cu STHL, STHR, Ta=25'C 20 pF
Video Input Capacitance Ca CitoCy, V=6V, Ta=25"C 30 pF
TIMING REQUIREMENTS (Ta = -20 to +85 'C, Vop1 =5 V £10 %, Vo2 = 12 V)

Parameter Symbol Condition MIN. TYP. MAX. Unit
Clock Pulse Width PWewLi Duty = 50 % 100 ns
Start Pulse Setup Time tseTUP 80 ns
Start Pulse Hold Time tHoLo 10 ns
ST Puise Width PWsrt 100 ns
Reset Pulse Width PWees 100 ns
INH Setup Time tiseTup 300 ns
INH Hold Time tinoLo 300 ns
Reset - INH Time tR-1 100 ns

Keep the rise and fall times of all the digital signals to within tr = tr = 5 ns {10 % to 9 %). As an example,

CLl is defined in the switching characteristic waveform diagram on the next page.

RESET

INH

- tiSETUP === - -~ - - - liHOLD

cLi

Make sure that the start INH pulse width PWinn is at least three clocks.
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-~ SWITCHING CHARACTERISTIC WAVEFORM

Start Pulse Input Timing

1Hcu

PWewi

PWeu

T tr

N

cLI N\ 50 % 7

I tseTup

tHoLD i

/ \ 50 % Voor
50 %

10 % Vs

Voo

(SSTT;‘S 50 % 50 %
Vss
SHP:
{SHP120)
SHP2
{SHP11g)
Start Pulse Output Timing
Voo!
clLl 750 % 50 %
Vss
tPLH |G
Von
STHL 50 % 50 %
(STHR)
Vou
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ST: By inputting this signal during the vertical blanking period, the power consumption can be reduced.
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STANDARD TCP PIN CONFIGURATION (uPD16447N-051)

{Top View of Copper Foil)

COMMON 1
COMMON i
Vsg 3

Veg 4

Vooz 5

Voo2 6

Ci 7

C2 8

Ca 9

Vss 10

Vss 11

Voor 12
STHL 13
MPTH 14

MP 15

R/L 16
RESET 17

ST 18

INH:. 2 19

CLI 20

STHR 21

SEL 22

TEST: 23
TEST: 24
TEST: 25
Vss 26
Vss 27
Vo2 28
Vopa 29
Vss 30

Vsg 31
COMMON 32
COMMON 33

COMMON

DUMMY

COMMON

COMMON

COMMON

Hizo

Hiia

Hug

Hiiz

Hits

His

Hs

Ha

Ha
Hz

COMMON

COMMON

COMMON

DUMMY

COMMON

Caution This figure indicates the pin configuration of the standard TCP and does not specify the

dimensions of the TCP.
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RECOMMENDED MOUNTING CONDITIONS

The following mounting conditios for the uPD16447 are recommended.
For any other mounting conditions, consuit NEC.

Mounting Conditions Mounting Method Conditions

Heating tool: 300 to 350 'C, Time: 2 to 3 seconds,
Pressure: 100 g {per piece}
Preliminary adhesion: 70 to 100 °C, Pressure: 3 to 8 kg/cm?2,

Time: 3 to 5 seconds

Actual adhesion: 165 to 180 °C, Pressure: 25 to 45 kg/cm?2,
Time: 30 to 40 seconds {with Sumitomo Bakelite’s
anisotropie film SUMIZAC1003)

Thermocompression | Soldering

ACF (sheet adhesive agent)

Caution 1. For the mounting conditions for the ACF, consult the ACF manufacturer before using the ACF.

2. Do not use two or more mounting methods in combination.

REFERENCE

Document Name Document No,

NEC semiconductor device reliability/quality control system. IEI-1212
Quality grade on NEC semiconductor devices. IEI-1209
IEI-1207

Semiconductor device mounting technology manual.
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[MEMO]

No part of this document may be copied or reproduced in any form or by any means without the prior written
consent of NEC Corporation. NEC Corporation assumes no respansibility for any errors which may appear in this
document.

NEC Corporation does not assume any liability for infringement of patents, copyrights or other intellectual
property rights of third parties by or arising from use of a device described herein or any other liability arising
from use of such device. No license, either express, implied or otherwise. is granted under any patents,
copyrights or other intellectual property rights of NEC Corporation or others.

While NEC Corporation has been making continuous effort e enhance the reliability of its semiconductor devices,
the possibility of defects cannot be eliminated entirely. To minimize risks of damage or injury to persons or
property arising from a defect in an NEC semiconductor device, customer must incorporate sufficient safety
measures in its design, such as redundancy, fire-containment, and anti-faillure features.

NEC devices are classified into the tollowing three quality grades:

“Standard”, “Special”, and "Specific”. The Specific quality grade applies only to devices developed based on
a customer designated "quality assurance program” for a specific application. The recommended applications
of a device depend on its quality grade, as indicated below. Customers must check the quality grade of each
device before using it in a particular application.

Standard: Computers, office equipment, communications eguipment, test and measurement equipment,
audio and visual egquipment, home electronic appliances, machine tools, personal electronic
equipment and industrial robots

Special. Transportation equipment (autormaobiles, trains, ships, etc.). traffic control systems, anti-disaster
systems, anti-crime systems, safety equipment and medical equipment {not specifically designed
for life support)

Specific: Aircrafts, aerospace equipment, submersible repeaters, nuclear reactor control systems, life
support systems or medical equipment for life support, etc.

The quality grade of NEC devices in “Standard” unless otherwise specified in NEC's Data Sheets or Data Books.
If customers intend to use NEC devices for applications other than those specified for Standard quality grade.,
they should contact NEC Sales Representative in advance.
Anti-radioactive design is not implemented in this product.
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