Philips Semiconductors

Preliminary specification

Triple 8-bit video digital-to-analog

converter

FEATURES
* 8-bit resolution
» Sampling rate up to
35 MHz for TDA8772H/3, TDA8772AH/3
85 MHz for TDA8772H/8, TDA8772AH/8
Internal reference voltage regulator
No deglitching circuit required
SYNC, BLANK control inputs
3 independent clock inputs (one per DAC)
1 V output voltage range
75 Q output load

Single 5V power supply
44-pin QFP package.

APPLICATIONS

« General purpose high-speed digital-to-analog
conversion

+ Digital TV
» Graphic display
» Desktop video processing.

QUICK REFERENCE DATA

TDAB772A has BLANK controi input on the GREEN
channel only while TDA8772 has it on the 3 channels

TDA8772; TDAS772A

GENERAL DESCRIPTION

The TDA8772, TDA8772A are triple 8-bit video
digital-to-analog converters (DACs). They convert the
digital input signals into analog voltage outputs at a
maximum conversion rate of 35 MHz (TDA8772H/3,
TDA8772AH/3) and 85 MHz (TDA8772H/8,
TDAB772AH/8).

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 devices are fabricated in a 5 V CMOS process that
ensures high functionality with low power dissipation.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Vppa analog supply voltage 4.5 5.0 5.5 v
Vooo digital supply voltage 4.5 5.0 55 v
lppa analog supply current R =75Q - 45 85 mA
Ippp digital supply current

TDA8772H/3, TDA8772AH/3 - 7 16 mA
TDA8772H/8, TDA8772AH/8 - 16 27 mA
ILE DC integral linear error fuk = 35 MHz - +0.5 =1 LSB
fox = 85 MHz - +0.75 tbf LSB
DLE DC differential linearity error o = 35°MHz - +0.25 +0.5 LSB
fok = 85 MHz - +0.5 tbf LSB
foik(max) maximum clock frequency
TDA8772H/3, TDA8772AH/3 35 - - MHz
TDA8772H/8, TDA8772AH/8 85 - - MHz
Piot total power dissipation
TDA8772H/3, TDA8772AH/3 RL=75Q - 260 530 mw
. TDA8772H/8, TDA8772AH/8 R .=75Q - 310 590 mw
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Philips Semiconductors Preliminary specification

Triple 8-bit video digital-to-analog

TDA8772; TDA8772A
converter

ORDERING INFORMATION

TYPE NUMBER PACKAGE SAMPLING
PINS PIN POSITION MATERIAL CODE FREQUENCY
TDA8772H/3 44 QFP44 plastic SOT307B 35 MHz
TDA8772AH/3 44 QFP44 plastic SOT3078 35 MHz
TDA8772H/8 44 QFP44 plastic SOT307B 85 MHz
TDA8772AH/8 1 44 QFP44 " plastic SOT307B 85 MHz
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Philips Semiconductors ‘ Preliminary specification

"Triple 8-bit video digital-to-analog TDA8772: TDAGT72A

converter
BLOCK DIAGRAMS
VDDA " Vpoo
RED |35.39,43 "~ 032 »
4185 41
digital inputs —id———— [
(bits RO to R3) {1} ct;lr:;:: i;g):ut
LSB 21| RED
_TDA8TT2 DECODER - “ clock nput
d,g,E.E.EMS LAl 1:4.> MSB RESISTOR + 4 RED
(blts R4 to R7) DECODER STRING - analog output
>
GREEN 4 |
dighl Inputs g2t [
(bits GO 10 G3) | 4
LSB 22| . GREEN
DECODER cock input
GREEN 4 16-13 vsB
RESISTOR + 40| = GREEN
dightal inputs s—t———— .
(oits G4 15 G7) C 3 oetonen STRING _ analog output
—
—>]
BLUE - 431-28 i
digital inputs  pepef——
(bits B0 to B3) I !4!
LSB 23 BLUE
DECODER clock input
SLUE 4127-24 MSB RESISTOR 3 BLUE
digital inputs  »——f—— [_ L >
(bits B4 to B7) I> DECODER STRING analog output
4
2 l N
nput CONTROL BANDGAP 38 reference curre:
YRR < input for intemal
SYNG —»] 11| REGISTER REFERENCE ut for inter
control input ” T:n » Tg - 0 REFA)
' I MBBE6T -2
refarence voltage v v
decoupling input  SoA ssp
(VReF)
Fig.1 Block diagram for TDA8772.
May 1994 3-998

B ?11082L 0077284 228 N

This Material Copyrighted By Its Respective Manufacturer
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Triple 8-bit video digital-to-analog TDA8772: TDAB772A

converter
- VDDA Vpop
RED ' 4 |35.39,43 | 10.32
A 85 41 reference
digital inputs - N < .
(bits RO to R3) Q4L current input
(rera)
TDASTT2A Lea 2 RED
DECODER " clock Input
AED 4141 ) RESISTOR —{3 44 RED
digital inputs »—+—4—-— >
(bits R4 to R7) DECODER STRING - analog c?utpul
GREEN 4 . |
digitat inputs *—#ﬂ [ :
(blts GO 10 G3) WL
LSB 22 GREEN
DECODER clock Input
GREEN 4 |16-13 MsB RESISTOR + 40 GREEN
digital inputs 44— >
{bits G4 to G7) @ DECODER STRING - analog output
BLUE 4| 31-28 r |
digital inputs »—+4——-— [
{bits BO to B3) I {4}
LSB : 23 BLUE
DECODER ~ clock input
~ BLUE 4 2724 11 MSE RESISTOR 36 BLUE
- e B C—2Dloetoner STRING [ analog output
BLANK 12 I
control input —- 38 reference current
CONTROL BANDGAP )
—<¢— input for internal
STNG » |11 | REGISTER REFERENCE referonce
control input 1
34 T37,42 Ts,sa , U rera)
1‘ | I MLB724
reference voltage v v
decoupling input SSA ssp
(VRer)
Fig.2 Block diagram for TDA8772A.
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Philips Semiconductors

Preliminary specification

Triple 8-bit video digital-to-analog

TDA8772; TDA8B772A

converter
PINNING
SYMBOL PIN DESCRIPTION
R7 1 RED digital input data; bit 7 (MSB)
R6 2 RED digital input data; bit 6
R5 3 RED digital input data; bit 5
R4 . 4 RED digital input data; bit 4
R3 5 RED digital input data; bit 3
R2 6 RED digital input data; bit 2
R1 7 RED digital input data; bit 1
RO 8 RED digital input data; bit 0 (LSB)
Vssoi 9 digital supply ground 1
Vopo1 10 digital supply voltage 1
SYNC 11 composite sync control input; for GREEN channel only (active LOW)
BLANK 12 composite blank control input (active LOW) ’
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)
CLKR 21 RED clock input
CLKG 22 GREEN clock input
CLKB 23 BLUE clock input
B7 24 BLUE digital input data; bit 7 (MSB)
B6 25 BLUE digital input data; bit 6
B5 26 BLUE digital input data; bit 5
B4 27 BLUE digital input data, bit 4
B3 28 BLUE digital input data; bit 3
B2 29 BLUE digital input data; bit 2
B1 30 BLUE digital input data; bit 1
BO 31 BLUE digital input data; bit O (LSB)
Vopp2 32 digital supply voltage 2
Vsspz 33 digital supply ground 2
VRer 34 decoupling input for reference voltage
Vopai 35 analog supply voltage 1
ouTB 36 BLUE analog output
Vssai 37 analog supply ground 1
Irera 38 reference current input for internal reference
Vbpaz 39 analog supply voltage 2
ouUTG 40 GREEN analog output
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Philips Semiconductors Preliminary specification

Triple 8-bit video digital-to-analog TDA8772: TDAB772A

converter
SYMBOL PIN DESCRIPTION
Irers 41 reference current input for output buffers
Vssaz 42 analog supply ground 2
Vppas 43 analog supply voltage 3
OUTR 44 RED analog output
« -
c 2 990 0 @ 2 g0 T o
sE88z88835¢
e L2151 51 1 1 B P B )
A7 1] 33] Vesp2
R6 [2] 32] Vppp2
Rs [3] 31) 80
R4 [2] 130] B1
R3 [5] 29] B2
R2 [6] TDA8S772 28] B3
r1 7] TDAS772A 7] 04
Ro [&] 26] B5
Vssp1 (] [25] B6
Vppo1 [19] 22] B7
§vne (1] 23] cLks
BlSE ]SS S]] —
x5 88338 58¢c8¢
E 3 3
o
Fig.3 Pin configuration.
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Philips Semiconductors Preliminary specification

Triple 8-bit video digital-to-analog

TDA8772; TDA8772A
converter
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC134).
SYMBOL PARAMETER MIN. MAX. UNIT
Vppa analog supply voltage -0.5 +6.5 v
Voo digital supply voltage -0.5 +6.5 \Y
AVpp supply voltage differences between Vppa and Vppp -1.0 +1.0 A
Tstg storage temperature -55 +150 °C
Tamb operating ambient temperature 0 +70 °C
T junction temperature - +125 °C
THERMAL CHARACTERISTICS
SYMBOL PARAMETER VALUE UNIT
Rihja thermal resistance from junction to ambient in free air 75 KW

HANDLING

Inputs and outputs are protected égainst 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 Preliminary specification

Triple 8-bit video digital-to-analog

TDA8772; TDA8772A
converter

CHARACTERISTICS

TDA8772H/3, TDA8772AH/3 operating at 35 MHz and TDA8772H/8, TDA8772AH/8 operating at 85 MHz unless
otherwise specified.

Vopa = Vopp = 4.5 V 10 5.5 V; Vgsa and Vggp shorted together; Vppa — Vppp = 0.5 V to +0.5 V; Tamb = 0 to +70 °C;
typical values measured at Vppa = Vppp =5 V and Tamp = 25 °C; unless otherwise specified.

SYMBOL PARAMETER CONDITIONS mn. | tve. | max. [ unr
Supply
Vppa analog supply voltage 4.5 5.0 5.5 v
Vopp digital supply voltage 4.5 5.0 5.5 v
lopa analog supply current RL=75Q - 45 85 mA
lopp digital supply current )
TDA8772H/3, TDA8772AH/3 - 7 16 mA
TDA8772H/8, TDA8772AH/8 -~ 16 27 mA
inputs
CLOCK INPUTS (PINS 21, 22 AND 23)
Vi LOW level input voltage . Vssp - 0.5 - 0.8 \
A\ HIGH level input voltage . 2.0 - Vppp+0.5 |V
BLANK, SYNC INPUTS (PINS 12 AND 11; ACTIVE LOW) ’
Vie LOW level input voitage Vgsp-05 |- 0.8 \
ViH HIGH level input voltage 20" - Vopp +0.5 |V
R, G, B biaITAL INPUTS (PINS 1 TO 8, 13 TO 20 AND 24 T0 31)
ViL LOW level input voltage Vssp - 0.5 - 0.8 \'
ViH HIGH level input voltage 2.0 - Vppp+0.5 |V
IREFA INTERNAL REFERENCE SUPPLY CURRENT (PIN 38)
l l input current I | - I 0.17 l 0.25 [ mA
Irers OUTPUT BUFFER SUPPLY CURRENT (PIN 41)
Iy | input current I l— | 0.5 |0.7 | mA
Timing (C,_ = 25 pF; R 75 Q; see Fig.4)
Telk(max) maximum clock frequency
TDA8772H/3, TDAB772AH/3 35 - - MHz
TDA8772H/8, TDAB772AH/8 85 - - MHz
Beik clock duty factor 40 - 60 %
t clock rise time
TDA8772H/3, TDA8772AH/3 - - 5 ns
TDA8772H/8, TDA8772AH/8 - - 3 ns
t clock fall time
TDA8772H/3, TDA8772AH/3 - - 5 ns
TDA8772H/8, TDA8772AH/8 - - 3 ns
tsU;DAT input data set-up time 4 - = ns
tHD.DAT input data hold time 25 - - ns
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Philips Semiconductors Preliminary specification

Triple 8-bit video digital-to-analog TDA8772: TDAS772A

converter
symeoL | PARAMETER | conpmons | M. | tve. | max. | unm
Voltage reference (pin 34, referenced to Vgsa)
VRer | output reference voltage I [ 1.180 l 1.242 I 1.305 I \
Outputs
OUTB, OUTR, OUTG ANALOG OUTPUTS (PINS 36, 44 AND 40, REFERENCED TO Vgsa) FOR 75 Q LOAD; SEE TABLES 1
AND 2
FSR full-scale output voltage range 0.9 1.0 1.1 Vv
Vos offset of analog voltage output 0.75 0.83 0.95 \'
VouTmax maximum output voltage data inputs =logic 1; | 1.65 1.83 2.05 V'
note 1
VouTmin minimum output voltage data inputs = logic 0; | 0.75 0.83 0.95 \%
note 1
THD total harmonic distortion f; = 4.43 MHz; - -4 - dB
fok =35 MHz
f; = 4.43 MHz; - —40 - dB
fclk =85 MHz
Zy output load impedance 60 75 90 Q
Transfer function (fox = 85 MHz)
ILE DC integral linear error’ fox = 35 MHz - 0.5 +1 LSB
fok = 85 MHz - +0.75 tof LSB
DLE DC differential linearity error fak = 35 MHz - +0.25 +0.5 Lse
fak = 85 MHz - 0.5 tbf LSB
ocT crosstalk DAC to DAC -45 - - dB
DAC to DAC matching - 1.0 2.0 Yo
Switching characteristics (for 75 Q output load; see Fig.5)
tq input to 50% output delay time | full-scale change - 10 - ns
tst settling time 10% to 90% - 6 - ns
full-scale change
ts2 settling time to+1 LSB - 30 - ns
Output transients (glitches)
Vg | area for 1 LSB change - 1 - LSB.ns
Note

1. Vpur is directly proportional to VHEF.
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Philips Semiconductors

Preliminary specification

Triple 8-bit video digital-to-analog
converter

TDA8772; TDA8772A

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

BINARY INPUT DATA

DAC OUTPUT VOLTAGES (V)

CODE OUTB, OUTR, OUTG
(SYNC = BLANK = 0) RL=75Q
0000 0000 0 0.830
0000 0001 1 0.834
1000 0000 128 1.330
1111 1110 254 1.826
1111 1111 255 1.830
Table 2 Input coding and DAC output voltages (typical values).
DAC OUTPUT VOLTAGES (V)
BINARY INPUT DATA SYNC BLANK ouTa OUTR/B OUTR/B
(PIN 11) (PIN 12) (PIN 40) (PIN 44, 46) | (PIN 44, 46)
TDA8772 TDAB772A
b 4 1 see Table 1 see Table 1
........ 1 0 0.830 Table 1
0.830 see fable
........ (0] 0 0.440
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Philips Semiconductors Preliminary specification

Triple 8-bit video digital-to-analog TDA8772: TDAS772A
converter ’ ,

TIMING

fSU; DAT ™|  'HD; DAT
ViH

data input / / stable — — 50%
2 Vi

clock input \ . 7¢ ———————— x _____ — 50%
Vie

Fig.4 Input timing.

clock input 50 % /Z "

input code code 255
(example of a
full-scale input code 0
data transition)
183V _ 1 1LSB
(code 255) [}

Vo

Fig.5 Switching timing.
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Triple 8-bit video digital-to-analog TDA8772: TDAS772A

converter
INTERNAL CIRCUITRY
VppD VDDA
DACs
GND resistor
string
Vssp Vssa
@ (b)
Vbpa VDDA
Vop Voo || Voo
| |
| |
| 1
© (o)
i |
| |
| |
GND GND || GND
Vssa Vssa
MBBE63 - 2
(e)
() Digital inputs; pins 1t0 8, and 11 to 31.
(b} VREF; pin 34.
(c) IREFA; pin 38.
{d) OUTR, G, B; pins 44, 40 and 36.
(e) IREFB; pin 41.
Fig.6 Internal circuitry.

May 1994 3-1007

BN 711082k 0077293 230 N

This Material Copyrighted By Its Respective Manufacturer



Philips Semiconductors Preliminary specification

Triple 8-bit video digital-to-analog

TDA8772; TDA8772A
converter .

APPLICATION INFORMATION

Vgsa 5V VsSA 5V VssA VS’SA 5V

0 Vssa
S 3 0 S
OUTR }
75 ;10 oF ;zum 55 L 5 outs (o T s 100 nF
Q "Vssa  Lia a | LTvssallte 9 | Tvssa
VDDASlVSSAZ IREFB |OUTG |VDDA2| IREFA | VSSA1 VoDA1| VRer

7
ﬂ 3 a2 4 40 39 38 87 3 85 24

R7 —— 1 33 [—<— Vggp2
Voppz
Re —— 2 32 5V
10 nF
;1; VssD
Rs —— 3 31 |——B0
R4 —— 4 30 |—«—B1
R3 ——1 5 29 |—+— B2
rR2——{ 6 TDA8772 28 1—e— B3
TDA8B772A
Rl—»— 7 27 |—<— B4
RO —»— 8 26 —<—B5
Vgsp1—— @ : 25 |—<— B6
v
sv ooD1 | 40 24 |—e— B7
10 nF
Vssp™
SYNG —»— 11 23 |—«— CLKB
12 13 14 15 16 17 18 19 20 21 22
MBB664 -4

bbbt bt

BLANK  G7 G6 GS a4 a3 G2 G1 G0 CLKR CLKG

Analog and digital supplies should be separated and decoupled.

Supplies are not connected intemally.

All ground pins must be connected. One ground plane is preferred although it depends on the application.
See Fig.8 for example of anti-aliasing filter.

Fig.7 Application diagram.
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Philips Semiconductors

Preliminary specification

Triple 8-bit video digital-to-analog

TDA8772; TDA8772A

converter
TDA8772 1H TuH
TDAB772A
25Q 12 pF 12.pF . analog video output
I ‘ —— (R.G or B)
OUTR (pin 44) -L wsa L v
and OUTG (pin 40) TZZD pF T 1.50F T220 pF ®n
and OUTB (pin 36)
; MSA692 - 1
analog g'round
Fig.8 Example of anti-aliasing filter for 1 V output swing.
Characteristics of Fig. 9
e Order 5; adapted CHEBYSHEV
0 MsAD « Ripple p > 0.6 dB
o o f at -3dB =6.5 MHz
(dB) N
\ L] fNQTCH =46 MHz.

- 50 \

_100 \ /I/

-150

-200

0 36 2 ¢ (py 108
Fig.9 Frequency response for filter shown in Fig. 8.
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