Philips Semiconductors
|

Triple 8-bit video Digital-to-Analog
Converter (DAC)

FEATURES

8-bit resolution

APPLICATIONS

¢ General purpose high-speed digital-to-analog

conversion
¢ Digital TV

¢ Graphic display
¢ Desktop video processing.

Sampling rate up to 35 MHz
internal reference voltage regulator
No deglitching circuit required
Large output voltage range

1 kQ output load
Power dissipation only 200 mW
Single 5 V power supply

44-pin QFP package.

Product specification

TDASB771A

GENERAL DESCRIPTION

The TDA8771A is a triple 8-bit video Digital-to-Analog
Converter (DAC). It converts the digital input signals into
anhalog voltage outputs at a maximum conversion rate of
35 MHz.

The DACs are based on resistor-string architecture with
integrated output buffers. The output voltage range is
determined by a built-in reference source.

The device is fabricated in a 5 V, CMOS process that
ensures high functionality with low power dissipation.

QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT
Vppa analog supply voltage 4.5 5.0 5.5 \'
Vbop digital supply voltage 4.5 5.0 5.5 \'4
lppa analog supply current R = 1 kQ; note 1 10 33 45 mA
loop digital supply current fo = 35 MHz - 7 20 mA
INL integral non-linearity fei = 35 MHz; ramp input - +0.5 +1 LSB
DNL differential non-linearity foi = 35 MHz; ramp input - +0.25 (0.5 LSB
felkimax) maximum clock frequency 35 - - MHz
Piot total power dissipation RL = 1 kQ; fox = 35 MHz; note 1 | 45 200 360 mwW
Note

1. Minimum and maximum data of current and power consumption are measured in worse case conditions: for
minimum data, all digital inputs are at logic level 0 while for maximum data, all digital inputs are at logic level 1.

ORDERING INFORMATION

TYPE PACKAGE
NUMBER | NAME DESCRIPTION VERSION
TDA8771AH | QFP44 | plastic quad flat package; 44 leads (lead length 1.3 mm); SOT307-2
body 10 x 10 x 1.756 mm
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Philips Semiconductors

Product specification

Triple 8-bit video Digital-to-Analog

Converter (DAC)
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Philips Semiconductors

Product specification

Triple 8-bit video Digital-to-Analog

Converter (DAC) TDASB771A
PINNING
SYMBOL PIN DESCRIPTION

IRer 1 reference current input for output buffers
Vssai 2 analog supply ground 1

R7 3 RED digital input data; bit 7 (MSB)
Ré 4 RED digital input data; bit 6

R5 5 RED digital input data; bit 5

Vssp1 6 digital supply ground 1

VpoD1 7 digital supply voltage 1

R4 8 RED digital input data; bit 4

R3 9 RED digital input data; bit 3

R2 10 | RED digital input data; bit 2

R1 11 RED digital input data; bit 1

RO 12 | RED digital input data; bit 0 (LSB)

G7 13 | GREEN digital input data; bit 7 (MSB)
G6 14 GREEN digital input data; bit 6

G5 15 | GREEN digital input data; bit 5

G4 16 | GREEN digital input data; bit 4

G3 17 | GREEN digital input data; bit 3

G2 18 GREEN digital input data; bit 2

G1 19 | GREEN digital input data; bit 1

GO 20 | GREEN digital input data; bit 0 (LSB)
B7 21 BLUE digital input data; bit 7 (MSB)
Bé 22 BLUE digital input data; bit 6

B5 23 | BLUE digital input data; bit 5

B4 24 | BLUE digital input data; bit 4

B3 25 | BLUE digital input data; bit 3

B2 26 | BLUE digital input data; bit 2

Vpooz 27 |digital supply voltage 2

Vssp2 28 | digital supply ground 2

B1 29 | BLUE digital input data; bit 1

BO 30 | BLUE digital input data; bit 0 (LSB)
CLK 31 clock input

VbDA1 32 | analog supply voltage 1

VREer 33 | decoupling input for reference voltage
n.c. 34 not connected

Vopaz 35 analog supply voltage 2

OUTB 36 | BLUE analog output

n.c. 37 | not connected

n.c. 38 not connected

Vbpas 39 |analog supply voltage 3

OUTG 40 | GREEN analog output
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Philips Semiconductors

Product specification

Triple 8-bit video Digital-to-Analog

TDA8771A
Converter (DAC)
SYMBOL PIN DESCRIPTION
n.c. 41 not connected
Vasas 42 | analog supply ground 2
Vbpas 43 | analog supply voltage 4
OUTR 44 | RED analog output
T o < o
C < g g <« o <
3 88¢38ss38¢
v, [FL[E1 51 E1 (91 61 6l ) )
Irer [1] 93] V REF
Vssat [2] [32] VDpai
r7 [3] [31] cLk
Ré [4] [30] BO
Rs [5] [29] B1
Vsepi [ 6] TDAB771A 28] Vssp2
Vpoo1 [ 7] 27] VoDD2
R4 [ 8] 28] B2
Ra [9] 25| B3
A2 [10] 24] B4
1 [11] 23] BS
ElESaaS) S E S e—
2588388085 8
Fig.2 Pin configuration.
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Philips Semiconductors

Product spacification

Triple 8-bit video Digital-to-Analog

TDA8771A
Converter (DAC)
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC134).
SYMBOL PARAMETER MIN. MAX. UNIT
Vbpa analog supply voltage -0.5 +6.5 \
Vooo digital supply voltage -0.5 +6.5 A
AVpp supply voltage difference between Vppa and Vppp -1.0 +1.0 Vv
Tetg storage temperature -55 +150 °C
Tamb operating ambient temperature 0 +70 °C
Tj junction temperature - +125 °C
THERMAL CHARACTERISTICS
SYMBOL PARAMETER VALUE UNIT
Rthj-a thermal resistance from junction to ambient in free air KW
HANDLING

Inputs and outputs are protected against electrostatic discharges in normal handling. However, to be totally safe, it is

desirable to take normal precautions appropriate to handling integrated circuits.
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Philips Semiconductors Product specification

Triple 8-bit video Digital-to-Analog

Converter (DAC) TDA8771A

CHARACTERISTICS

Vppa = Vppp = 4.5 t0 5.5 V; Vgsa and Vgsp shorted together; Vppa — Vopp = —0.5 t0 +0.5 V; Tamp = 0 to 70 °C;
typical values measured at Vppa = Vppp = 5 V and Tamp = 25 °C; unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Supply

Vppa ahalog supply voitage 4.5 5.0 5.5 V'
Vbop digital supply vaoltage 45 5.0 5.5 Vv
Ibba analog supply current RL =1 kQ; note 1 10 33 45 mA
lopp digital supply current feik = 35 MHz - 7 20 mA
Inputs

CLocK INPUT (PIN 31)

Vi LOW level input voltage 0 - 1.2 Vv
ViH HIGH level input voltage 2.0 - Vpoo Vv
R, G, B DIGITAL INPUTS (PINS 12 TO 8, 5 TO 3, 20 TO 13, 30, 29 AND 26 TO 21)

ViL LOW level input voltage 0 - 1.2 \YJ
ViH HIGH level input voltage 2.0 - Vpop \

Iner REFERENCE CURRENT INPUT FOR OUTPUT BUFFERS (PIN 1)
h ] input current I - 0.6 0.7 J mA
Timing; see Fig.3

feli(max) maximum clock frequency 35 - - MHz
tcpH clock pulse width HIGH 8 - - ns
tepL clock pulse width LOW 8 - - ns
t clock rise time - - 5 ns
Y clock fall time - - 6 ns
tsu.pAT input data set-up time 4 - - ns
tHD,DAT input data hold time 4 - - ns

Voltage reference (pin 33, referenced to Vgga)

VRer | output reference voltage I 1.180 I 1.242 1.305 \Y

Outputs

QUTB, OUTR, OUTG ANALOG OUTPUTS (PINS 36, 44 AND 40, REFERENCED TO Vgea) FOR 1 kQ LOAD; see Table 1

FSR full-scale output voltage range 2.80 2.95 3.10 Vv

Vos oftset of analog voltage output - 0.25 - \

Vomax maximum output voltage data inputs = logic 1; |2.95 3.20 3.45 Y
note 2

Vomin minimum output voltage data inputs = logic 0; |0.05 0.25 0.45 A
note 2

THD total harmonic distortion fi = 4.43 MHz; - -44 - dB
fax= 35 MHz

7z output load impedance 0.9 1.0 1.1 kQ
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Philips Semiconductors Product specification

Triple 8-bit video Digital-to-Analog

Converter (DAC) TDABTT1A

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT

Transfer function (fox = 35 MHz)

INL integral non-linearity ramp input - 0.5 +1 LSB

DNL differential non-linearity ramp input - 0.25 +0.5 LSB

et crosstalk DAC to DAC -50 - - dB
DAC to DAC matching - 1.0 2.0 %

Switching characteristics (for 1 kQ2 output load); see Fig.4

4 input to 50% output delay time | full-scale change - 12 - ns

ts1 setiling time 10% to 90% of - 15 - ns

full-scale change

te2 settling time to £1LSB - 50 - ns

Output transients (glitches)

Vg | area for 1 LSB change | - 1 - LSB-ns

Notes

1. Minimum and maximum data of current and power consumption are measured in worse case conditions: for
minimum data, all digital inputs are at logic level 0 while for maximum data, all digital inputs are at logic level 1.

2. Vo is directly proportional to VRgr.

Table 1 Input coding and DAC output voltages (typical values)

BINARY INPUT DATA CODE DACO%%LP%TU\@LL%?ZS W
(SYNC = BLANK = 0) RL=1kQ
0000 0000 0 0.262
0000 0001 1 0.273
1000 0000 128 1.731
1111 1110 254 3.188
1111 1111 255 3.200
1996 Jan 25 8
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Philips Semiconductors Product specification

Triple 8-bit video Digital-to-Analog
TDA8771A
Converter (DAC)
TIMING
<-1su;DAT ™| lHD;DAT |*
ViH
data input stable / / ~ — 50%
Vi
clock input / —————————————— — 50%
/ ViL
MBBE56 - 1
- tepL > tepH—
Fig.3 Input timing.
clock input 50 ‘77/ \
input code code 255
(example of a N\
full-scale input code 0
data transition)
TN |
183V _ Y, 1LSB
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——————— 10%
-~y 4 ———— — 50 %
T N R S 90 %
¥ 0.83V
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[
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Fig.4 Switching timing.
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Philips Semiconductors Product specification

Triple 8-bit video Digital-to-Analog
Converter (DAC) TDA8771A

INTERNAL CIRCUITRY

Vbbb VDDA
DACs
GND resistor
string
Vssp Vssa
(a) (b)
VDDA VDDA
VoD Voo _ || Vob ]
I ! L __
I f
I f
MBB&58 - 1
© )

(a) Digital inputs; pins 3to 5, 8 to 26 and 29 to 31.
(b) VRer; pin 33.

(€) Irer; pin 1.

(d) OUTR, G, B; pins 44, 40 and 36.

Fig.5 Internal circuitry.
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Philips Semiconductors Product specification

Triple 8-bit video Digital-to-Analog

Converter (DAC)
APPLICATION INFORMATION
Vgsa 5V Vgsa 5V Vssa 5V
ouTA * 10 nF ouTG ’ ouTB
1 " 1 10 nF 1 10nF
wl Zv ke ke
0 SSA 5 Vgsa 5 Vgsa
VDDA4| VSSAZI n.c. VDDA3| n.c. | nc. VDDA2| n.c.
44 43 42 41 40 a9 38 37 36 35 34
VssA oo / Vpge 1000F
1 33 f——d¥ Vssa
6.8 kQ
VDpa1
Vssar — 2 32 5V
10 nF
; Vssa
A7 ——| 3 a1 f—+—CLK
R —— 4 30 —«— B0
Rs ——| 5 29 |—— 81
Vgspi—— 6 TDA8B771A 28 |—+— Vssp2
VpoD+ Vppp2

5V—>h 7 27 —4—-r<—5V
10 nF

10nF
Vssp ; ; Vssp

R4 —»— 8 26 |—+—B2

R3 —»— 9 25 |——B3

R2 —— 10 24 <B4

A1 —»— 11 23 |—+B5
12 13 14 15 16 17 18 19 20 21 22

MBHO41

I

RO G7 G6 G5 G4 G3 G2 G1 G0 B7 BB

Analog and digital supplies should be separated and decoupled.

Supplies are not connected internally.

All ground pins must be connected. One ground plane is preferred although it depends on application.
See Figs 7 and 9 for example of anti-aliasing filter.

Fig.6 Application diagram.
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Philips Semiconductors Product specification

Triple 8-bit video Digital-to-Analog

TDA8771A
Converter (DAC)
TDAS771A 12pH  12pH
1250 180 Q 18 pF 18.pF analog video output
f‘l‘—h ' > (R.G or B)
OUTR (pin 44) "L 8200 T
and OUTG (pin 40) T 56 pF T150 PF T 56 pF 24V (ep)
and OUTB (pin 36)
MBH042
analog éround
Fig.7 Example of anti-aliasing filter for 2.4 V output swing.
Characteristics of Fig.8
¢ QOrder 5; adapted CHEBYSHEV
risAsas ¢ Ripplep>0.7dB
0 e f at -3dB=6.2MHz
(dcé) —— \ . fNOTCH = 10.8 MHz.
- 40
sl

-120

-160
80 ¢ (mHz) 40

Fig.8 Frequency response for filter shown in Fig.7.
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Philips Semiconductors Product specification

Triple 8-bit video Digital-to-Analog

Converter (DAC) TDA8771A

TDAB771A 27 pH 27 pH

6.8 pF 6.8 pF .
125 Q 500 Q analog video output
. I “ N 9 P

.I. - [TJ > (RG or B)
500 Q I

OUTR (pin 44)

and QUTG (pin 40) T 27 pF T 68 pF '1' 27 pF
and OUTB (pin 36)

15V (p-p)

MBH043

anhalog éround

Fig.9 Example of anti-aliasing filter for 1.5 V output swing.

Characteristics of Fig.10
o Order 5; adapted CHEBYSHEV
MeAGos + Ripple p >0.25 dB
0 e f at -3 dB = 5.6 MHz
(doé) \ e fnoTen = 11.7 MHz.
- 40 \
\_
\”/
-120 U
-160
0 10 20 30 40
fi (MHz)
Fig.10 Frequency response for filter shown in Fig.9.
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Philips Semiconductors Product specification

Triple 8-bit video Digital-to-Analog

TDA8771A
Converter (DAC)
PACKAGE OUTLINE
QFP44: plastic quad flat package; 44 leads (lead length 1.3 mm); body 10 x 10 x 1.75 mm SOT307-2

e

\ ‘CD/plnﬁlrdex | Lp
- VL HHHHHHHn |

| D (8]
- Hp =[vmiB|
? 2i5 &IS mm
scale

DIMENSIONS (mm are the original dimensions)

uniT | A | A | A2 [As [ by | ¢ [DMIEM| e | Hp | He| L [ Lp| @ | v [w |y [Zo®zeM o
025 | 1.85 040 | 025 [ 10.1 ] 10.1 129 | 129 0.95 | 0.85 12 | 12 | 10°
mm | 210 | 505 [ 1565 | %25 | 020 | 014 | 99 | 99 | %% | 123 | 123| ' | 055|075 | 915|015 | 01 | g5 | 08 | o°
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are hot included.
OUTLINE REFERENCES EUROPEAN
VERSION IEC JEDEC EIAJ PROJECTION ISSUE DATE

SOT307-2 == @ 95-02-04
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Philips Semiconductors

Product specification

Triple 8-bit video Digital-to-Analog
Converter (DAC)

TDA8771A

SOLDERING
Introduction

There is no soldering method that is ideal for all IC
packages. Wave soldering is often preferred when
through-hole and surface mounted components are mixed
on one printed-circuit board. However, wave soldering is
not always suitable for surface mounted ICs, or for
printed-circuits with high population densities. In these
situations reflow soldering is often used.

This text gives a very brief insight to a complex technology.
A more in-depth account of soldering ICs can be found in

our “/C Package Databook” (order code 9398 652 90011).

Reflow soldering

Reflow soldering techniques are suitable for all QFP
packages.

The choice of heating method may be influenced by larger
plastic QFP packages (44 leads, or more). If infrared or
vapour phase heating is used and the large packages are
not absolutsly dry (less than 0.1% moisture content by
weight), vaporization of the small amount of moisture in
them can cause cracking of the plastic body. For more
information, refer to the Drypack chapter in our “Quality
Reference Handbook” (order code 9397 750 00192).

Reflow soldering requires solder paste (a suspension of
fine solder particles, flux and binding agent) to be applied
to the printed-circuit board by screen printing, stencilling or
pressure-syringe dispensing before package placement.

Several techniques exist for reflowing; for example,
thermal conduction by heated belt. Dwell times vary
between 50 and 300 seconds depending on heating
method. Typical reflow temperatures range from
215 to 250 °C.

Preheating is necessary to dry the paste and evaporate
the binding agent. Preheating duration: 45 minutes at
45 °C.

1996 Jan 25
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Wave soldering

Wave soldering is not recommended for QFP packages.
This is because of the likelihood of solder bridging due to
closely-spaced leads and the possibility of incomplete
solder penetration in multi-lead devices.

If wave soldering cannot be avoided, the following
conditions must be observed:

¢ A double-wave (a turbulent wave with high upward
pressure followed by a smooth laminar wave)
soldering technique should be used.

¢ The footprint must be at an angle of 45° to the board
direction and must incorporate solder thieves
downstream and at the side corners.

Even with these conditions, do not consider wave
soldering the following packages: QFP52 (SOT379-1),
QFP100 (SOT317-1), QFP100 (SOT317-2),

QFP100 (SOT382-1) or QFP160 (SOT322-1).

During placement and before soldering, the package must
be fixed with a droplet of adhesive. The adhesive can be
applied by screen printing, pin transfer or syringe
dispensing. The package can be soldered after the
adhesive is cured.

Maximum permissible solder temperature is 260 °C, and
maximum duration of package immersion in solder is

10 seconds, if cooled to less than 150 °C within

6 seconds. Typical dwell time is 4 seconds at 250 °C.

A mildly-activated flux will eliminate the need for removal
of corrosive residues in most applications.

Repairing soldered joints

Fix the component by first soldering two diagonally-
opposite end leads. Use only a low voltage soldering iron
(less than 24 V) applied to the flat part of the lead. Contact
time must be limited to 10 seconds at up to 300 °C. When
using a dedicated tool, all other leads can be soldered in
one operation within 2 to 5 seconds between

270 and 320 °C.
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