3 Electrical Characteristics

3.1

Absolute Maximum Ratings Over Operating Free-Air Temperature Range
(unless otherwise noted)t

Supply voltage, Vpp (see Note 1) ... . 7V
Input voltage range, V| .......... ... -05VtoVpp+05V
Analog output short-circuit duration to any power supply orcommon ......... unlimited
Operating free-air temperaturerange, Ta ... ... ... 0°C to 70°C
Storage temperature range, Tgrg - ...« ovovii i —65°C to 150°C
Junction temperature, Ty . ... ... 175°C
Case temperature for 10 seconds: PPApackage ............................ 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............... 260°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These
are stress ratings only, and functional operation of the device at these or any other conditions beyond those indicated
under “recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for
extended periods may affect device reliability.

NOTE 1: All voltage values are with respect to GND.

3.2 Recommended Operating Conditions

MIN NOM MAX UNIT
Supply voltages, AVpp DVpp 3.1 3.3 35 \
Reference voltage, Vygf 115 1235 1.26 \
High-level input voltage, V|H 24 Vpp+0.5 \
Low-level input voltage, V| 0.8 \
Output load resistance, R 375 Q
FS ADJUST resistor, RgeT 523 Q
Operating free-air temperature, Tp 0 70 °C
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3.3 Electrical Characteristics
TEST
PARAMETER CONDITIONS MIN TYPt MAX| uNIT
VoH High-level output voltage loH =—800 pA 24 \
D(7-0), RCLKA, RCLKB,
Low-level output PCLK, MCLK, WINDOW, |O|_ =32mA 04
VOL  voltage AMUXCTL v
HSYNCOUT, VSYNCOUT |loL=15mA 0.4
Iy S;?:x"e' Input TTL inputs Vi=2V 1| pa
o owevelinput TTL inputs V|=08V 1| naA
TVP3033-175 800
IDD  Supply current TVP3033-220 950 mA
TVP3033-250 1100
loz High-impedance-state output current 10 LA
. ) f=1 MHz,
Gj Input capacitance TTL inputs Vj=2V 4 pF

1 All typical values are at Vpp = 3.3 V, T = 25°C.




3.4 Operating Characteristics

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
8-bit mode 8
Resolution (each DAC) bits
6-bit mode 6
-point li i 8-bit mode 1
EL End-point linearity error . LSB
(each DAC) 6-bit mode 1/4
i ialli i 8-bit mode 1
Ep Differential linearity error . LSB
(each DAC) 6-bit mode 1/4
Gray scale error 5%
White level relative to blank 17.69 19.05 204 mA
White level relative to black
(7.5 IRE only) 16.74 17.62 185 mA
Black level relative to blank
(7.5 IRE only) 0.95 1.44 1.9 mA
Blank level on IOR, I0OB 0 5 50 LA
Output current (see Note 2) Blank lovel on 10G (wih SYNC
ank level on |OG: (wit 6.29 76 896 mA
enabled)
Sync level on IOG (with SYNC
enabled) 0 5 50 KA
One LSB (8/6 high) 69.1 pA
One LSB (8/6 low) 276.4 pA
DAC-to-DAC matching 2% 5%
DAC-to-DAC crosstalk -20 dB
QOutput compliance -1 1.2 \Y
Voltage reference output voltage 1.15 1.235 1.26 \
Output impedance 50 kQ
Output capacitance f=1MHz, louT=0 13 pF
Sense voltage reference 300 350 400 mV
Clock and data feedthrough -20 dB
Glitch area (see Note 3) 50 pV-s
. ) 4LCLK .
Pipeline delay, pixel port +27 DOT periods
Pixel clock PLL, Lock time 5 ms
MCLK PLL, SYNC A
PLL, SYNC B PLL Jitter +200 ps

NOTES: 2. Test conditions for RS343-A video signals (unless otherwise specified): “Recommended Operating
Conditions”, using external voltage reference Vgi=1.235 V, RgeT =523 Q2. When using the internal voltage
reference, RgeT may need to be adjusted in order to meet these limits.

3. Glitch area does not include clock and data feedthrough. The —3-dB test bandwidth is twice the clock rate.



3.5 Timing Requirements (see Note 4)

TVP3033 TVP3033 TVP3033

-175 -220 -250 UNIT
MIN MAX| MIN MAX| MIN MAX
DOTCLK frequency 175 220 250 | MHz
Internal frequency 175 220 250 | MHz
Pixel clock PLL
PCLK frequency 110 110 110 | MHz
MCLK PLL frequency 100 100 100 | MHz

VCO frequency for pixel clock PLL, MCLK PLL,

SYNC A PLL, and SYNC B PLL 110 220 110 220 110 250 | MHz

CLKO frequency for VGA mode 85 85 85| MHz
toyc  Clock cycle time [TTL 7.1 71 7.1 ns
tsu1 Setup time, RS(3-0) valid before RD or WRL 17 17 17 ns
th1 Hold time, RS(3—0) valid after RD or WR{ 17 17 17 ns
tsy2 Setup time, D(7-0)valid before WRT 35 35 35 ns
tho  Hold time, D(7—-0)valid after WRT 0 0 0 ns

Setup time, VGA(7—-0) and HSYNC, VSYNC, and

'su3  BLANK valid before GLKOT 4 4 4 ns

1 Hold time, VGA(7—0) and HSYNC, VSYNC, and . . .

h3  BLANK valid after CLKOT ns
Setup time, P(127-0) and PSEL valid before

tsud | cLkat 5 5 5 ns

thg Holdtime, P(127—0) and PSEL valid after LCLKAT 4 4 4 ns
Setup time, HSYNC, VSYNC, and OVS valid before

tsus LCLKAT 5 5 5 ns
hs Eg:ij}(tx?‘e HSYNC, VSYNC, and OVS valid after 1 1 1 ns
tsug Setup time, BLANK valid before LCLKAT 3 3 3 ns
the  Hold time, BLANK valid after LGLKAT 4 4 4 ns
twi1 Pulse duration, RD or WR low 60 60 60 ns
tw2 Pulse duration, RD or WR high 40 40 40 ns
tw3  Pulse duration, clock high TTL 3 2 2 ns
twa  Pulse duration, clock low TTL 3 2 2 ns

NOTES: 4. TTL input signals are 0 to 3 V with less than 3 ns rise/fall time between the 10% and 90% levels unless
otherwise specified. For input and output signals, timing reference points are at the 10% and 90% signal
levels. Analog output loads are less than 10 pF. D7—DO output loads are less than 50 pF. All other output
loads are less than 50 pF unless otherwise specified.

34



3.6 Switching Characteristics

PARAMETER TVP3033-175 TVP3033-220 TVP3033-250 UNIT
MIN TYP MAX| MIN TYP MAX| MIN TYP MAX

RCLK frequency
(see Note 5) 85 85 85| MHz
Enable time, RD low to

ten1 D(7—0) valid 40 40 40 ns

~_ Disable time, RD high to

tdis1  p(7_0) disabled 7 7 17| ns
Valid time, D(7-0) valid

W1 after RD high 5 5 5 ns
Delay time, RD low to

tdt D(7-0) starting to turn on 5 5 5 ns
Delay time, CLKO to

tqo DOTCLK (internal signal) 7 7 7 ns
high/low
Analog output settling

td6 time (see Note 6) 5 5 4 ns
Analog output rise time (see

tr Note 7) 2 2 2 ns
Analog output skew 0 2 0 2 0 2 ns

NOTES: 5. RCLKAand RCLKB candrive an output capacitive load up to 15 pF. The worst-case transition time between
the 10% and 90% levels is less than 4 ns (typical 3 ns).
6. Measured from 50% point of full-scale transition to output settling, within + 1 LSB (settling time does not
include clock and data feedthrough).
7. Measured between 10% and 90% of full-scale transition.

3.7 Timing Diagrams
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Figure 3—1. MPU Interface Timing
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Figure 3—2. Video Input/Output Timing
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