Multimedia ICs

BU1419K

The BU1419K is an LSI IC that converts digital YUV input into analog video signals in the NTSC or PAL format.

@Applications
Video CDs

@Fcatures

1) Supported input clocks @ 27.0/13.5MHz.
2) 16-bitinputY, U and V signals.

3) Supports both timing master and timing slave syn-

chronization signals.

@Absolute maximum ratings (Ta=257T)

4) NTSC, PAL, Y and C signals are output through
3-channel, 9-bit high-speed DAC (with 75Q driver).

5) Internal 8-color OSD function.

6) Single 5V power supply.

Digital NTSC/PAL Encoder

Parameter Symbol Limits Unit

Power supply voltage Voo, AVop, DVop —0.5~7.0 v
Input voltage Vin —0.5~Voo+0.5 Y
Storage temperature Tstg —55~150 T
Power dissipation Pd 1375*1 mw

* 1 Reduced by 11 mW for each increase in Ta of 1°C over 267C.

When mounted to a 70 X 70 X 1,6 mm glass epoxy board

% Does not represent guarantesd performance

© Not designed for radiation resistance.

@Recommended operating conditions

Parameter Symbol Limits Unit

Power supply voltage | Voo=AVpp=DVop * 4,75~5.25 v
Input voltage, high level VIH 2.1~Voo v
Input voltage, low level VIL 0~-0.8 v
Analog input voltage VAIN O~AVDpD \
Operating temperature Topr —25~60 c

* Use at Voo = AVop = DVoo
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@Block diagram
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Multimedia ICs BU1419K

@Pin descriptions

Pin No.| Pin name Function Pin No.| Pin name Function
1 BOSD |OSD BLUE DATA INPUT * 33 | SLABEB |SET MODE MASTER,SLABE
2 YDO |YDATABItD (LSB) * 34 | ADDH |ADD ONE_LINE AT NON - INTER.
3 YD1  |Y DATA Bit1 * 35 | VREF |REFERENGCE VOLTAGE {(1.29V)
4 YD2 |Y DATABIt2 * 36 | CGND |CHROMA OUTPUT GROUND
5 YD3 |Y DATABIt3 * 37 | COUT |CHROMA QUTPUT
6 YD4 |Y DATA Bit4 38 | VGND |GROUND
7 YD5  |Y DATA Bits 39 | VOUT |NORMALLY PULLDOWN TO GND
8 YD6 |Y DATA Bit6 40 | AVSS |ANALOG (DAC,VREF) GROUND
9 GND | DIGITAL GROUND 41 NC —
10 YD7 |YDATABIt7 (MSB) 42 R REFERENCE RESISTOR (1.2K)
11 UVDO |UV DATABItO (LSB) * 43 AVDD |ANALOG (DAC,REF) VDD
12 UVD1 | UV DATA Bit1 * 44 | YGND |LUMINANCE QUTPUT GROUND
13 UVD2 |UV DATA Bit2 * 45 | YOUT |LUMINANCE OQUTPUT
14 | UVD3 |UV DATABIt3 * 46 | G4FSC |PULLDOWN TO GND
15 | OSDSW |OSD INPUT ENABLE * 47 | GCLK |NORMALLY PULLDOWN TO GND
16 | CDGSWB | NORMALLY PULLUP TO VDD 48 | YCOFF |DAC (YOUT.COUT) OFF
17 UVD4 | UV DATA Bitd 49 | YFILON |PULLDOWN TO GND *
18 UVD5 | UV DATA Bit5 50 | PALG0B |PAL60ON AT NTB=HIGH o
19 UvD6 UV DATA Bit6 51 VCLK VIDEO CLOCK INPUT FOR Video - CD
20 UVD7 |UV DATABIt7 (MSB) 52 RSTB |LOGIC PART INITIAL RESET O
21 GND |DIGITAL GROUND 53 | CLKSW |DIVIDE INPUT CLK ENABLE
22 NTB |SELECT NTSC,/PAL MODE 54 RDO  |NORMALLY PULLDOWN TO GND | %
23 IMO | INPUT MODE SET Bit0 * 55 RD1  |NORMALLY PULLDOWN TO GND | *
24 IM1 | INPUT MODE SET Bit1 * 56 RD2 |NORMALLY PULLDOWN TQ GND | #
25 | TEST1 |NORMALLY PULLDOWN TOGND | * 57 | ROSD |OSD RED DATA INPUT *
26 | TEST2 |NORMALLY PULLDOWN TO GND | * 58 RD3 |NORMALLY PULLDOWN TO GND | *
27 | CVSY |C-SYNCORYV -SYNCINPUT 59 RD4 [NORMALLY PULLDOWN TO GND | *
28 HSY |H-SYNC INPUT 60 ADS |NORMALLY PULLDOWN TO GND | %
29 | PIXCLK |12 FREQ. OF INTERNAL CL 61 VDD |DIGITAL VDD
30 BLKB |DATA BLANKING ENABLE * 62 AD6 |NORMALLY FULLDOWN TO GND
31 VDD |DIGITAL VDD 63 AD7 |NORMALLY PULLDOWN TO GND
32 iINT | INTERLACE,”NON - INTERLACE 64 | GOSD |OSD GREEN DATA INPUT

% » + + Internal pull-down resistor

&+« » Internal pull-up resistor
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@Input/output circuits

PinNo.| Pinname Infoutput Equivalent circuit Pin description
od Y signal input during 16-bit YUV
10 YD(0:7] Input input.
14~14 U and V signal input during 16-bit
~ . YUV input.
1720 uvD[0:7] Input p
64~56 Normally connected to GND.
58~60| RD[0:7] Input
62,63
pin
1 ROSD AN For OSD data input when using the
57 GOSD | OSD function. When OSDSW is
64 | BOSD nput HIGH, inputs trom ROSD, GOSD and
BOSD have priority having pricrity over
15 | OSDSW
YUV,
16 CcbGsSwB Input Normally connected to Voo.
For switching between the NTSC
22 | NTB Input mode (L level) and PAL mode (H level)
23 IMO Input Control pin for setting the input mode
o4 | M1 P to YUV or DAC through.
The horizontal synchronization pin.
‘ Inputs (when SLABEB is at the low
pin level} or outputs (SLABEB when is at the
Input high level) the negative HSYNC signal.
28 | HSY and
output Also used for the synchronizing signal

for halving the clock freguency from
VCLK (when CLKSW =L).

Multimedia video - Digital NTSC/PAL encoders
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Fin No.

Pin name

Infoutput

Equivalent circuit

PlIn description

27

CcvsYy

Input

T

Inputs the composite synchronization
signal (CSYNC} or vertical
synchronization signal (VSYNC) (when
SLABEB is at the low level), or outputs
the vertical synchronization signal
{VSYNC) (when SLABEB is at the

high level).

30

BLKB

Input

T
-5

Setting this pin to the high level
enables data output beginning with
the line immediately following the one
where equivalent pulse output ended
{normally kept at the low level).

29

PIXCLK

Output

pin

e

Qutput after the internal clock signal

is halved.

Data are received at the edge
transformation point of this clock signal.

32

INT

Input

33

SLABEB

input

34

ADOH

Input

. 5

Used to switch between intetlacing
(H level) and non-interlacing (L level).

Used to switch between the master
mode (H level) and slave mode (L level).

Enabled in the non-interlace mode; used to
switch between -.05 lines (low level)

and +0.5 lines (high level) as the

number of linas in each interlacing

field.

260



Multimedia ICs BU1419K

PinNo.| Pinname Infoutput Equivalent circuit Pin description
pin g % The reference voltage that determines
the DAC output amplitude (1 LSB
35 VREF Input D_’V\/\’_— output current). Impress 1.29 V for

normal 1 Ve-p output .

S pin chroma output

37 couT Output CGND is the reference ground.
pin “_<

S pin luminance output

45 Yout Output YGND is the reference ground.

39 VOUT Cutput }_ VWV— Normally connected to GND.
pin

Used to connect the refarence resistor
H that determines DAC output amplitude

(1 LSB output current). The current in
42 IR Input VYV |:‘I this pin controls the per-bit current,
-t

Input of the tow power mode switching

48 YCOFF Input signal. AT HIGH, the outputs of YOUT
and COUT are turned off.
pin
47 GCLK Input 1 Normally connected to GND.
51 VCLK Input For input of the reference clock signal.
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PinNo.| Pin name hn/output Equivalent circuit Pin description
52 ASTB nput 'Ft')r' ir?put of the reset signal that
initializes the system
Used to set the internal clock signal to
one-half of VCLK input (low
53 CLKSW input level) or equal to VCLK input (high level).
pin
49 YFILON D—
46 | G4FSC Input l Connact to GND.
Used to switch between the PAL mode
50 PAL60B Input and PAL60 mode.
Enabled when the NTB pin is at the
high level.
25 TESTH
Input Should normally connect to GND.
26 TEST2
3161 VDD _ Power supply pin for the digital and
43 AVDD analog blocks.
9,21 GND
36 CGND Ground pin for the digital and analog
38 VGND - blocks, composite output, luminance
40 AVSS output and chroma output.
44 YGND ‘

@Electrical characteristics (Unless otherwise noted, Ta=25'C, Voo=AVoo=DVoo=5.0V)

Parameter Symbol Min. Typ. Max. Unit Conditions
Clock frequency 1 fCLKA - 27.0 - MHz | Video - CD mode
Burst frequency 1 BST1 - 3.5795 - MHz | Subcarrier frequency (NTSC)
Burst frequency 2 fBST2 - 4.4336 - MHz | Subcarrier frequency (PAL)
Burst cycle cBST - 9 - CcYC
Operating circuit current DD - 130.0 - mA *TBD
Output voltage, high lavel VOH 4.0 4.5 — Ay IOH=—2.0mA
Output voltage, low level vOL - 0.5 1.0 v IOH=2.0mA
Input voltage, high level VIH 241 - - A
Input voltage, low level VIL — - 0.8 v
Input current, high level IIH —10.0 0.0 10.0 LA
Input current, low level liL —10.0 0.0 10.0 MA
DAC resolution RES - 9 - BITS
Linearity error EL — +3.0 — LSB
Y white leval current Yw - 25.14 - mA VAEF=1.29V. RIR=1.2kQ
Y black level current IYB - 7.24 - mA, VREF=1.29V. RIR=1.2kQ
Y zero levei current Yz =100 0.0 10.0 EA
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@Circuit operations

(1) General

The BU1419K converts 8-bit digital image data and
video data to 9-bit luminosity signals (YOUT)} and color
signals (COUT) in the NTSC, PAL or PAL60 formats,
and output.

Digital image and video data are adaptable for de-
coded video CD output. The output television signal
can be switched to NTSC, PAL, PALG0, interlace or
non-interlace. The clock signals input from VCLK can
be used as the source clock for the internal clock. In-
put signals are received and processed in synchro-
nization with the rise of the internal clock (BCLK, the
base clock).

Input data is input from pins YDO through YD7 and
UVD0 through UVD7 in the YUV(4 ! 2 } 2) format. Input
format is selected with IMO and IM1.

Enabling OSDSW validates input data from ROSD,
GOSD and OSD, allowing for the input of 7-color (8 in-
cluding black) data. As a clock frequency equal to 1/2
of the internal clock frequency is simultanecusly out-
put from PIXCLK, an OSD IC can be synchronized with

Table 1. VCOFF pin low power consumption

the BU1419K by connecting its clock input pin to
PIXCLK.

The scanned data is adjusted to the 1001RE level at
NTSC, PAL, and PALS0, after which U and V data are
phase-modulated by an internally ordered subcarrier

- (3.58MHz in the NTSC mode and 4.43MHz in the PAL

or PAL60 mode), generating modulated color signals.

Finally, the needed synchronization levels, color blank
level and burst signals, etc., are mixed, and NTSC and
PAL luminance signals, and color signals are output

- through the 9-bit DAC.

Luminance signal (Y) : YOUT

Color signal (C) : COUT
When the video input pin (75 Q termination) is con-
nected, the luminance component of DAC output has
aroughly 1.0 Vpp output range at the white level. For
details concerning DAC output voltage levels, refer to
Section 5, “DAC output level adjustment.”
As the YOUT and COUT DAC output pins can be
turned off by setting YCOFF to HIGH, the BU1419K al-
lows for a low power mode.

Pin No. Pin Outpul mode and power consumption (% 1)
YCOFF YOUT cout Powaer consumption (Typ.)
48 LOow Luminance signal Chroma signal 0.65W
HIGH No output (OV) No output {OV) 0.35W
%1 AVob=5.0V

(2) Mode setting

1} Output mode

Digital image and video data can be adapted for the
Video-CD modes, which are selected according to the
CDGSWB input voltage. The CD-G mode is selected
when CDGSWB input is at the low level, the video CD
mode when CDGSWB input is at the high level. Avail-

Table 2-1-1 : Mode setting

NTB PAL6E0 TV mode
0 * NTSC
0 PALBO
1 1 PAL

able output television modes are NTSC, PAL and
PALB0, which are selected according to the inputs of
NTB and PAL60 : The mode settings are given in the
table below.
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Also, output is switched between interlaced output and
non-interlaced output according to the input of INT :

Non-interlaced output is selected when INT is at the
low level, interlaced output when INT is at the high lev-
el. During non-interlaced output, the per-field line

Table 2-1-2 : Interlaced/non-interlaced made setting

count can be controlled with ADDH : A per-field line
count for interlaced output of —0.5 lines is selected
when ADDH is at the low level, and a per-field line
count for interlaced output of +0.5 lines when ADDH is
at the high level.

. Line count per field
iNT ADDH Scanning mode
: NTSC / PALEO0 PAL
0 0 Non-interlaced 262 312
Non-interlaced 263 313
1 * Interiaced 262.5 3125

In addition, BLKB is used to control data output that
follows immediately after the end of the equivalent
pulse . Data output immediately after the end of the
equivalent pulse is prohibited when BLKB is at the low
level, and enabled when BLKB is at the high level.
Thus, this IC supports closed-caption and teletext
broadcasting.

2) Inputformat

The input format for digital data is set with IM1 and IMO
as shown in the table below. In addition to YUV (4 :
2 2), inputin digital RGB and analog RGB is also
possible (in the RGB through mode).

Table 2-2-1 : Input format setting

M1 IMO Input format Output signal
0 Not used with this IC. —
1 YUV (4:2:2) video CD format Television signal (9-bit resolution)
1 1 ROSD, GOSD and BOSD expanded in the RGB input. RGB analog signal (9 bits}

See Table 2-2-2 below for pins and bit alocation in the through mode.

Table 2-2-2 : Bit allocation in the through mode

Qutput pin BIT8 BIT7 BIT6 BITS BIT4 BIT3 BIT2 BIT1 BITO
VOUT (39) RD7 RD& RD5 RD4 RD3 RD2 RDA1 RDO ROSD
YOUT (45) GD7 GDé GD5 GD4 GD3 GD2 GD1 G00 GOSD
couTt (37} BD?7 BD& BD5 BD4 BD3 BD2 BD1 BDO BOSD
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The BU1419K aiso has internal OSD switches and a
color data generation function, simplifying combined
use with an OSD IC that outputs btank and RGB sig-
nals. Because the BU1419K outputs a clock frequency
equal to 1/2 of the internal pracessing frequency, an
ODSD IC can be synchronized by connecting its clock

input to this output.

Inputs to ROSD, GOSD and BOSD are valid while
OSDSW is at the HIGH level. The relationship between
OSD data and color data output is shown in Table
2-2-3 below.

Table 2-2-3 : OSD function : Input data/color output correlation

osbsw ROSD GOSD BOSD Output color signal
1 0 0 0 Block (blanking}
1 0 0 1 Blue
1 0 1 0 Green
1 0 1 1 Cyan
1 1 0 0 Red
1 1 0 1 Magenta
1 1 1 0 Yellow
1 1 1 1 White
0 * * * Depends on input set with IMO and IM1
3) Clock

Generally, the externally supplied clock tfrequency
should be double the internal clock frequency (BCLK,
base clock) (when CLKSW is at the low level). The
phase relationship between the internal and external
clock signals is like that shown in Fig. 2-3-1 below, with
HYS input as the reference. In the master mode, in

HSY (28) ]

which HSY is used for output, HSY output is timed as
shown in Fig. 2-3-1 below. The BU1419K receives data
(YD and UVD) at the rise of the internal clock (BCLK),
and so data should be input as shown in the figure be-
low.

vCLK (51}

—_— L

Internal Clock

T |

X

Input data

Fig. 2-3-1 Clock timing (CLKSW is at the low level)
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An external clock frequency can be used as the inter-
nal clock frequency (BCLK} without modification by
setting CLKSW to the high level. Data (YD and YUD)

HSY (28} —‘

are also received with the rise of BCLK, and so data
should be input as shown in Fig. 2-3-2 below, which
also shows the relationship with HSY,

VCLK (51)
_ ] L

| L

1 |

Internal Clock

—
T | T

Input data X

Fig. 2-3-2 Clock timing (CLKSW is at the high level)

The BU1419K generates a subcarrier (burst) frequency
according to the input clock frequency. This limits the
frequency used in each mode, and so data should be
input at the frequencies shown below (Table 2-3-2).

Table 2-3-2 . Clock input frequencies (BU1419K)

CLKSW Video CD mode
Pin NTSC/PAL/PALBEO (common)
0 27.000MHz
1 13.500MHz

4) Synchronization signals

The BU1419K has two synchronization signal modes :
the master mode, in which the synchronization signal
is output, and the slave mode, in which the I1C is syn-
chronized to a synchronization signal input externally.
The mode is selected with SLABEB : The slave mode
is selected when SLABEB is at the low level, the mas-
ter mode when SLABEB is at the high level.

In the master modse, signals are output from HSY and
CVSY . the horizontal synchronization signal (HSYNC)
from HSY and the vertical synchronization signal
(VSYNC) from CVSY. In this mode, synchronization
signal output is timed to the rise of RSTB, generating
output according to the selected format (NTSC, PAL,
PALGO, interlaced or non-interlaced).

In the slave mode, signals are input to HSY and
CVSY : the horizontal synchronization signal (HSYNC)
to HSY and the vertical synchronization signal VSYNC
or a composite synchronization signal to CVSY. The IC
automatically determines whether the input synchro-
nization signal is VSYNC or CSYNC. Sslect the right in-
put synchronization signal for the mode that has been
set, After termination of RSTB, input cdd and even
numbers alternately. When input in a random odd and
even sequence, output is blanked, after which normal
data are output beginning with the next odd condition.
The BU1419K is designed to handle only negative syn-
chronization signals (i.e., those that result in the low
level during the sink).

266 ROHM



Multimedia ICs BU1419K
(3) Output level
Figures 1 through 6 below show pin output voltage lev-
el and the digital values of DAC output.
Output vokage WHITE LEVEL WHITE (396)
1.000 I
YELLOW (364)
CYAN (312)
| GREEN (279)
100IRE MAGENTA (230)
RED (198)
BULE (148)
' BLACK LEVEL BLACK (114)
0.283 e
40IRE
. SYNC LEVEL (0)
0.000 0 el
() Parentheses indicats the valua of digital DAC output.
When output voltage = 37.5 Q (externalload), VREF =120V, IR=12K
Fig. 1 NTSC Y (luminosity} signal output level
WHITE (30)
YELLOW (1128)
CYAN (£178}
GREEN (167)
1.091
40IRE
0797 .......................... ‘ eea
. BLANK LEVEL (256)
D.m .....................
0505  errerrerereresmeo v fanaan RUUURNINN
COLOR BURST
(£67)
0.202
BLACK (%0)
BLUE (£126)
RED (+179)

MAGENTA (1:167)

( } Parenthases indicate the valus of digital DAG output.
When output voltage = 37.5 {1 {external load), VREF = 1.29 V, IR = 1.2KQ

Fig. 2 NTSC C (chroma) signal output level
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Output voltage WHITE LEVEL WHITE (398}

YELLOW (364)

CYAN (312)

| GREEN (270)
100 ]

IRE

MAGENTA (230)

RED (188)

BLUE (146)
BLACK {114)

BLACK LEVEL (114)

0.283 000 e emm— e e s e e ettt
40
IRE
SYNC LEVEL (@)
0.000 ......... '. .......... rrrearrrresieisresesseimatraamim i
() Parentheses indicate the value of digital DAC output,
When output vottage = 37.6 Q (external load), VREF = 1.20 V, IR = 12K
Fig. 3 PAL/PALG0 Y (luminosity) signal cutput level
WHITE (£0)
YELLOW (+128)
CYAN (£178)
GREEN (£167)
42IRE ]
0.787 -
BLANK LEVEL (256
0.646
0505 seeeeereeesesessiracconnns
CORLOR BURST
+81)

0.202 FE OO OO OO TUUP N UUSUUUUUIOUN NN NENURON O
BLACK (10}
BLUE (L126)
RAED (+179)

MAGENTA (1167)
() Parentheses Indicate the value of digital DAC output.
When output voltage = 37.6 Q {external load), VREF = 1.29 V, IR = 1.2 KQ

Fig. 4 PAL/PALSC C (chroma) signal output level
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(4) Timing

The BU1419K is a digital encoder that outputs televi-
sion signals in the NTSC, PAL or PALB0 format accord-
ing to the inputs and outputs of VCLK, HSY and VSY.
The timing input and output pins are shown in Table
4-1 below.

Table 4-1 © Timing input and output (BU1419K)

No Pin Name Input/output Function

1 52 RSTB Input System reset input

3 51 VCLK Input Clock input

4 53 CLKSW Input Clock input mode setting

5 27 CvVSsY Input and output | Vertical and composite synchronlzation signal input and output
6 28 H8Y Input and output | Horizontal synchronization signal input and output

8 22 NTB Input Switching between the NTSC and PAL modes

9 50 PALGOB Input Switching between the PAL and PALE0 modes

10 30 BLKB Input Enabling data output immediately after the equivalent pulse (9H)
11 32 INT Input Switching between the interlaced and non-interlaced modes
12 33 SLABEB input Switching batween the master and slave modes

13 34 ADDH Input Adding 1 line in the non-interlaced mode

Clock timing (when CLKSW = low level) |

tsh

T tds :
cvey (27) ;. ted -—— -

HSY (28)

X X

o S Y W A O R

Intarnal BCLK J } | l ,7
PIXCLK (29) j |

Fig. & Clock timing and data input timing

Parameter Symbol Unit Min. Typ. Max.
SYNC input hold time tsh - nS - 10.0 -
SYNC output delay time tsd nS - 20.0 —
Data setup time tds nS - 15.0 -

In the slave mede, inpuls to HSY and CVSY should be timed according to the timing for HSY (Fig. 5). In the master
mode, synchronization signal output is cutput from HSY and CVSY according to the timing as shown in Fig. 5.
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[ Clock timing (when CLKSW = high leve) ]
: 18h
—> : tds '
cvsY (27) —' 1= T
HSY (28) 3
DATA | X ><
VCLK (51) J l J I
Internal BCLK | J I J
PIXCLK (29) |
Fig. 6 Ciock timing and data input timing
Parameter Symbol Unit Min. Typ. Max
SYNC input hold time t sh nS — 10.0 —
SYNC output delay time tsd nS — 20.0 —
Data setup time tds nS — 15.0 -

In the slave mode, inputs to HSY and CVSY should be timed according to the timing for HSY (Fig. 6). In the master
mode, synchronization signal is output from HSY and CVSY according to the timing as shown in Fig. 6.

I Odd/even discrimination in the slave mode

HSY (28)
(oDD)

HSY (28)
(EVEN)

L]
CvsY (27) u

(CSYNC)

CcvsY (27)
(VSYNC)

tOE

-

Fig. 7 Odd/even discrimination timing in the slave mode

Parameter

Symbol

Unit

Min.

Typ.

Max.

ODD/EVEN discrimination

tOE

BCLK

128

Inthe slave mode, discrimination between odd and even is based on the timing shown above. Set the CSYNC
equivalent pulse input to CVSY so that CVSY does not go to the high level until the time shown above has elapsed.
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| PIXCLK outputtiming |

The frequency of the PIXCLK signal output by
BU1417AKis 1/4 of VCLK when CLKSW is at the low
level and 1/2 of VCLK when CLKSW is at the high lev-
el. PIXCLK is phase-corrected in synchronization with
the rise of the input (or output) of HYS.

tsh2 t ad2
VCLK D —
] - f L 1
BCLK ’——\—'—_
INPUT 7
HSY ouTPUT

Fig. 8 PIXCLK output timing (when CLKSW = high)

18h2 ted2

i i N i B B
N J I S N S B

INPUT
HSY outpuT T

S X T

Fig. 9 PIXCLK output timing (when CLKSW = low)

Multimedia video - Digital NTSC/PAL encoders

Parameter Symbo! Unit Min. Typ. Max.
SYNC input hold time2 t sh2 nS - 37.0 -
SYNC output delay time tsd2 nS - 37.0 -
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| Frame timing in the video CD mode (NTSC/PALGE0 . interlaced) |

INING EIRD 0ODIA JO UOYRIND BuY O SOIEJIPU| €%
‘1oad] ybiy a1 12 S (0F wid) EDIIB UBUM 2%

13A3] MO) 4 1e s (0€ Lid) DN UdUM | *

A ALAAA AR UL

L e L L L L LS R S P o
_ _ m (wdzz) MASA

LA, A0 AN 1] =~

- L_fff.\_ffffffé# _
S N R -
- i (uidzg) suksp

, | [
L L S L]

3 I3 6 8 A 9 g 14 € e

: :I (udgg) udsH

oe 13

|
(I

es €25 =28

Fig. 10
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[ Frame timing (PAL : interlaced) |

$13pooue vd/OSIN enbig . 03pIA elpaNIN

N0 EIBD 0OPIA JO UOREIND 6UI| Bl SEMDY] €4

18ABy QB B 72 53 (0F W) EDITE UBUM. T

188y Moy B T 57 (0F uxd) DG UeUM. | #
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Multimedia ICs BU1419K

|Televisi0n signal timing diagram (NTSC)I

YOUT (45)
COUT (37) BURST BURST |-
rd ;
. 18
Lt L
3 td3 ;
3 104 ’
tH
' Fig. 12
Parameter Symbol Unit Video - CD Note
SYNC rise td1 VCLK 128 Automatically generated by BU1419K
Burst stant td2 VCLK 142 Automatically generated by BU1419K
Burst end tda VCLK 212 Automatically generated by BU1419K
Data valid tda VCLK 254 Data input is blank during this period
Line duration tH VCOLK 1716 Hsync is input during this period
Burst cycle tB foc 2 Automatically generated by BU1419K

% The VCLK counts above apply when CLKSW Is at tha low level.
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{ Television signal timing diagram (PAL/PAL60) |

YOUT (45)
couT (37) BURST H BURST J~
Potdl :
Lt
tde |
B 1d3
14 ‘
: tH
Fig. 13
Parameter Symbol Unit PAL PALG0 Note
SYNC rise td1 VCLK 128 128 Automatically generated by BU1418K
Burst start td2 VCLK 152 142 Automatically generated by BU1419K
Burst end td3 VCLK 212 212 Automatically generated by BU1419K
Data valid tdd VCLK 284 254 Data input is blank during this period
Line duration tH VCLK 1728 1716 Hsyne is input during this period
Burst cycle tB foe 9 9 Automatically generated by BU1419K

% The VCLK counts above apply when CLKSW (s at the low [evel.
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BU1419K

(5} DAC output level adjustment

The DAC output level is-determined by the internal
DAC output current and the attached DAC output re-
sistor. The output current of each DAC bitis deter-
mined by the VREF pin (pin 35) voltage and by the re-
sistor attached to the IR pin (pin 42) (see below).

1 {(1LSB) = VVREF/(RIR + RO} X 1/16 [A)}
- =+ (equation 5-1)

VVREF : voltage impressed on VREF [V]
RIR : resistor attached to IR [Q]
RO : Internal parasitic resistance of IC [ Q2]

Thus, when VWREF = 1.28V and RIR = 1.2kQ, the cur-
rent output for each LSB is 63.48 i A. The white level of
Y has a digital value of 396 (decimal) and therefore is
calculated as follows ©

V (Y white) = 0.06348 X 396 = 25.14 [mA]

Ita37.5Q resistor is attached to DAC output, ampli-
tude is 0.943 [Ve+].

Similarly, when VVREF = 1.29V and RIR = 1.6kQ, a
per-LSB current of 48.28 1 A is output. The white level
of the Y signal has a digital value of 396 (in decimal)
and therefore equals the following :

V (Y white) = 0.04828 X 396 = 19.12 [mA]

If 2 50.0Q resistor is attached to DAC output, ampli-
tude is 0.965 [Ve-p].

The DAC output level can be fine-tuned according to
equation 5-1 on the left. Please contact ROHM when
using constants that differ significantly from those
above (i.e., output level = 1Ver, VWREF = 1.29V, RIR
=1.2kQ or 1.6k Q, attached DAC output resistor =
37.5Q or 50.00Q).

276 RAGHM



Multimedia ICs

®Application example
(1) Slave mode example

HEEHHBHEENEEHBIR

> OSD CLOCK

-

8 8
c
] K]
£ §
3 £
i o
d i
p—AA———
r
LN
LY b
hd 3
- (=] o
ok
T <
b %
©
N T
gieagelpggied
3 H <32885% %
YFILON INT |32]
FALOOB voo [a1
VCLK BB [30)
RSTR pixok [29)
cLKSW ey [24]
ADD ovey [27]
ADY TEgT2 [284
RADZ BU1419K TEST1 [25]
ROED M1 [aa]
RDS [L" I PX]
RD4 N 2
DS [N A
VoD sor [0
RD6 abe [1
RD7 BD5 14|
(51 o+ [i7

O
3@5%5%“5&2%%5

ERAEEEDEERE EEE

-

Yovs,

v

Clock g
Reset (Low active) in

r—<

NN gETR
oo Eggg
32 "ok
EECc®

el

OSDin

QSDin

v
OSD in

Fig. 14

NIS!

P, C
INTERLACE/NSIP]{I/NTER B

Vsync or G In ;
4 Hss!yfnngln

BU1419K

Clock input is the doubled clock signal (27. MHz)

Mode: YUV (4:2:2) input

DAC output 75 Q pull-down {37.5C10ad at video terminal)
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(2) Master mode example

Luminance

150
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@®External dimensions (Units; mm)
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Notes

The contents described in this catalogue are correct as of March 1997.

No unauthorized transmission or reproduction of this book, either in whole or in part, is
permitted.

The contents of this book are subject to change without notice. Always verify before use
that the contents are the latest specifications. If, by any chance, a defect should arise in
the equipment as a result of use without verification of the specifications, ROHM CO., LTD.,
can bear no responsibility whatsoever.

Application circuit diagrams and circuit constants contained in this data book are shown
as examples of standard use and operation. When designing for mass production, please
pay careful attention to peripheral conditions.

Any and all data, including, but not limited to application circuit diagrams, information, and
various data, described in this catalogue are intended only as illustrations of such devices
and not as the specifications for such devices. ROHM CQ., LTD., disclaims any warranty
that any use of such device shall be free from infringement ot any third party’s inteltectual
property rights or other proprietary rights, and further, assumes absolutsly no liability in the
event of any such infringement, or arising from or connected with or related to the use of
such devices.

Upon the sale of any such devices; other than for the buyer's right to use such devices
itself, resell or otherwise dispose of the same; no express ot implied right or license to
practice or commercially exploit any intellectual property rights or other proprietary rights
owned or controlled by ROHM CO., LTD., is granted to any such buyer.

The producis in this manual are manutactured with silicon as the main material.

The products in this manual are not of radiation resistant design.

The products listed in this catalogue are designed to be used with ordinary electronic equip-
ment or devices {such as audio-visual equipment, office-automation equipment, communica-
tions devices, electrical appliances, and electronic toys). Should you intend to use these prod-
ucts with equipment or devices which require an extremely high level of reliability and the
malfunction of which would directly endanger human life (such as medical instruments, trans-
portation equipment, aerospace machinery, nuclear-reactor controllers, fuel controllers, or oth-
er safety devices) please be sure to consult with our sales representativas in advance.

Notes when exporting

- It is essential to obtain export permission when exporting any of the above products
when it falls under the category of strategic material (or labor) as determined by foreign
exchange or foreign trade control laws.

* Please be sure to consult with our sales representatives to ascertain whether any prod-
uct is classified as a strategic material.




