Philips Semiconductors Product specification

Izc-Bus interface for colour decoders TDA8442

GENERAL DESCRIPTION e

The TDAB8442 provides control of four analogue functions
and has one high-current and two switching outputs.
Control of the IC is performed via the two-line, bidirectional
12C-bus.

Feat
ures PACKAGE OUTLINE

o Four analogue control outputs )
16-lead DIL; plastic (SOT38); SOT38-1; 1996 July 23.

¢ One high-current output port (npn open emitter)

+ Two switching output ports (npn collector with intemal
pull-up resistor)

{2C-bus slave receiver
¢ Power-down reset.

QUICK REFERENCE DATA
PARAMETER CONDITIONS SYMBOL MIN. TYP. MAX UNIT
Supply voltage (pin 9) Vp ioc.8 120 13.2 \
Supply current no outputs loaded |lp 8 13 18 mA
Total power dissipation no outputs loaded | Py - - 1 w
Operating ambient Tamb -20 - +70 °C
temperature range
Ve
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Fig.1 Block diagram.
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Philips Semiconductors Product specification
12C:bus interface for colour decoders ‘ TDA8442
PINNING
PIN SYMBOL DESCRIPTION
1 DAC1 analogue output 1
2 |pacz analogue output 2
3 DAC3 analogue output 3
4 SDA serial data line; 1°C-bus oact [1] U %] aco
: T 12O :
5 SCL serial clock I|n§, 1°C-bus oac2 [Z] 5] ne.
6 P2 Port 2 npn collector output
with internal pull-up . oacs 3] [14] e
resistor spa [4 [13] ne.
TDAB442
7 n.c. not connected s [5] 12] P2N
8 GND supply return (ground) p2 5] 7] m1
9 Vp positive supply voltage
ne |7 E n.c.
10 n.c. not connected
11 P1 Port 1 open npn emitter ono e 3] ve
output 7296246
12 P2N inverted P2 output
13 n.c. not connected
14 n.c. not connected
15 n.c. not connected Fig.2 Pinning diagram
16 DACO analogue output 0
FUNCTIONAL DESCRIPTION
Control

Analogue control is facilitated by four 6-bit digital-to-analogue converters (DACO to DAC3).
The values of the output voltages from the DACs are set via the 12C-bus.

The high-current output port (P1) is suitable for switching between Internal and extemal RGB signals.
It is an open npn emitter output capable of sourcing 14 mA (min.).

The two output ports (P2 and P2N) can be used for NTSC/PAL switching. These are npn collector outputs with internal
pull-up resistors of 10 kQ2 (typ.). Both outputs are capable of sinking up to 2 mA with a voltage drop of less than 400 mV.
If one output is switched on (LOW), the other output is switched off, and vice versa.

Reset

The power-down-reset mode occurs whenever the positive supply voltage falls below 8.5 V (typ.) and resets all registers
to a defined state.
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I2C-bus interface for colour decoders .- - . TDA8442

OPERATION
Write

The TDA8442 is controlled via the Ihc-bus (specifications Yor the I2C-bus will be supphed oh request)
Programmlng of the TDAB442 is performed using the format shown in Fig.3.

MODULE ADBIRESS INSTRUCTION SYVE DAYA CONTROL BYTE

L4 ¥ |

sj1 o “,":.‘:9:”:“ A b:h:'s:h:'::l::h:‘c A 01:"0:“::04"":?"3'01’% alr

T 1

~d Lmn-h "ot

1208243
Fig.3 TDA8442 programming format.

Acknowledge (A) is generated by the TDA8442 only when a valid address is received and the device is not in the
power-down-reset mode (Vp > 8.5V (typ.)).
Control

Control is implemented by the instruction bytes POD (port output data) and DACX (digital-to-analogue converter control)
together with the corresponding data/control bytes (see Fig.4).

" INSTRUCTION' BYTE S " -7 " DATA/CONTROL BYTE
T I b; ©Dg Dg D, Dy D Dy Dy
1) 1] L} T - LJ T L) L] L T 1 L L] L]
POD | - - - - 1 0 0 0 - - -~ PINT oy - -
B _ P2
pacx| - - - - 0 ¢ x1 xo - —~  AXB AXS AX3 AX2 AX] ' AXO
L 'l L L 1 L (1 L i L 'l L i

7!‘“24!.&
Fig.4 Control porgramming.

POD bit P1

If a logic 1 is programmed, the P1 output is switched on. If a logic 0 is programmed or after a power-down-reset, the P1
output is switched off (high-impedance state).

POD bit P2/P2N

It a logic, 1 is programmed, the P2 output is switched off and the P2N output is swnched on (LOW). If a logic O is
programmed or after a power-down-reset, the P2 output is switched on (LOW) and the P2N output is switched off.
DAX bits AX5 to AX0

The digital-to-analogue converter selected corresponds to the decimal equivalent of the two bits X1 and X0. The output
voltage of the selected DAC is programmed using bits AX5 to AXO0, the lowest value being with all data AX5 to AX0 at
logic O or when power-down-reset has been activated.
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12C-bus interface for colour decoders

TDA8442

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

PARAMETER

SYMBOL

MIN.

MAX.

UNIT

Supply voltage range (pin 9)
Input/output voitage ranges

pin 4

pin5

pin 6

pin 11

pin 12

pin 1 to 3 and pin 16
Total power dissipation
Operating ambient temperature range
Storage temperature range

Vp

Vspa
VscL
Veo
Vpy
Veon
Vbax
Ptot
Tamb
Tstg

-0.3

-0.3
-0.3
-0.3
-0.3
-0.3

+13.2

+13.2
+13.2

Vp; note 1
Vp; note 1
Vp; note 1
Vp; note 1
1

+70

+150

<

SSSE<<<<<<

Note

1. Pin voltage may exceed Vp if the current in that pin is limited to 10 mA.

CHARACTERISTICS

Vp =12 V; Tomp = +25 °C; unless otherwise specified

PARAMETER CONDITIONS

SYMBOL

TYP.

MAX.

UNIT

Supplies
Supply voltage (pin 9)

Supply current (pin 9) no outputs loaded

I2C-bus inputs

SDA (pin 4); SCL (pin 5)
Input voltage HIGH
Input voltage LOW
Input current HIGH
Input current LOW

note 1

note 1
note 1

12C-bus output

SDA (pin 4)

Output voltage LOW
Maximum output sink current

open collector
IOL =3.0 mA

Ve
Ip

10.8

3.0
-0.3

12.0
13

13.2
18

- Vp-1

- 10

\'
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Philips Semiconductors Product specification

I2C-bus interface for colour decoders . TDAB442
PARAMETER CONDITIONS SYMBOL MIN. TYP. MAX. UNIT
Ports P2 and P2N
(pins 6 and 12) npn collector output with
pull-up resistor to Vp
Internal pull-up resistor to Vp Ro 5 10 15 kQ
Output voltage switched loL=2mA Voo - - 0.4 V'
on (LOW)
Maximum output sink current loL 2 5 - mA
Leakage current output — hoak - - 25 nA
switched off
Port P1 (pin 11) open npn emitter output
Output current switchedon  |Vo=0to5V lo 14 ~ - mA
Leakage current switched off | Vo =0to Vp + ligak - - 100 uA'
Digital-to-analogue note 2
outputs
DACQO (pin 16)
Maximum output voltage unloaded; note 3 Vo max 3.0 - 4.25 \'
Minirnum output voltage unloaded; note 3 Vo min 0.15 - 1.0 v
Positive value of smalles lo=2mA (1Isb); note 3 | Vo s 16 - 72 mv
step
Deviation from linearity lo=2mA AV - - 45 mV
Output impedance lo=-210+2mA Zo - - 30 Q
Maximum output source ~loH 2 - 6 mA
current
Maximum output sink current oL 2 8 - mA
DAC1 (pin 1) '
Maximum output voitage unloaded; note 3 Vo max 4.0 - 5.0 v
Minimum output voltage unloaded; note 3 Vo min 1.0 - 17 |v
Positive value of smallest lo=2mA (1isb); note 3 | Vg sp 18 - 86 mv
step
Deviation from linearity lo=2mA AV - - 50 mV
Output impedance lo=-2to+2 mA Zo - - 30 Q
Maximum output source —lon 2 - 6 mA
current
Maximum output sink current loL 2 8 - mA
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PARAMETER CONDITIONS SYMBOL MiN. TYP. MAX. UNIT
DAC2 (pin 2)
Maximum output voltage unioaded; note 3 Vo max 4.0 - 5.0 v
Minimum output voitage unloaded; note 3 Vo min 1.0 - 1.7 V'
Positive value of smallest lo=2mA (11sb); note 3 Vg e 18 - 86 mv
step
Deviation:from linearity lo=2mA AV - - 50 myv
Output impedance lo=-2to+2mA Zp - - 30 Q
Maximum output source ~lon 2 - 6 mA
current
Maximum output sink current loL 2 8 - mA
DAC3, (pin 3)
Maximum output voltage unloaded; note 3 Vo max 10.0 - 1.2 Vv
Minimum output voltage unioaded; note 3 Vo min 01 - 1.0 A
Positive value of smallest lo=2mA (11Isb); note 3 |Vgsp 70 - 250 mV
step
Deviation from linearity lo=2mA AV - - 150 mV
Output impedance lp=-2to+2mA 2o - - 30 Q
Maximum output source —lon 2 - 6 mA
current |
Maximum output sink current loL 2 8 - mA
Power-down reset
Maximum value of Vp at Vpp 6 - 10 \
which power-down reset is
active
Rise time of Vp during Vp rising from 0 V to Vpp | 1, 5 - - ps
power-on

Notes to the Characteristics
1. If Vp < 1V, the input current is limited to 10 pA at input voltages up to 13.2 V.

2. Pure capacitive load should be avoided because of possible oscillations.
3. Values are proportional to Vp.
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I%C-bus interface for colour decoders : R . "TDA8442
i*C-BUS TIMING

Bus foading conditions: 4kQ pull-up resistor to +5 V; 200 pF capacitor to. GNB..
All values are referredto Viy=3Vand V  =1.5V. :

i« . PARAMETER SYMBOL .| MIN. .| TYP. | MAX. UNIT
Bus free before start tsuF - |4.0 - - ns
Start condition set-up time tsu; sTA 4.0 - - us’
Start condition hold time Hp; sTA 4.0 - - ps
LOW period SCL, SDA tLow " 140 - |- - us
HIGH period SCL tHigH 4.0 - - us
Rise time SCL, SDA t, - - 1.0 us
Fall time SCL, SDA t - - 0.30 us
Data set-up time (write) tsu; DAT 1 - - ' us
Data hold time (write) tHD: DAT 1 - - us
Acknowledge (from TDA8442) set-up time | tgy. ack - - 35 us
Acknowledge (from TDA8442) hoid time | typ. ack 0 - B us
Stop candition set-up time . -+ |tsu; sTO 40 - - us

SDA acknowledge
{write) [ \' from TDAB442.

«tgUF > <—>|

tsu; ack tHO; ACK  tLow
t
—p) fﬂ- |

sCL /,

'SU;STA tHD;STA  'LOW o o tHIGH 'su;sto

tsu; DAT 7295246.2

Reference levels are 10 and 80%.

Fig.5 12C-bus timing; TDA8442.
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