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5L\44 D\44 BL4\44 5J\44 5L\44 L\44 LB\D5 5J/\JG BLJB\D5 DD\5L V5BG4>\J5

5B\44 G\44 BBB\44 5J\B4 5B\44 >\B4 L/\GD 5LK\>> LLJ4\44 K/\B4 V>/DGJ\44

5B\44 D\44 BD4\44 5K\44 5B\44 L\44 L/\GD 5D4\GD B5/4\44 J5\L> V/5JLB\>>

5G\44 D\44 G44\44 /4\44 5G\44 L\44 L4\44 5G4\44 LJ44\44 JB\D5 V/D>4G\GD

5G\44 J\44 G5B\44 /4\B4 5G\44 L\B4 L4\44 5J4\44 BL44\44 DG\JJ V5D4GG\GD

5D\44 D\44 G>4\44 /5\44 5D\44 L\44 >D\GB 5B4\BK LB5D\GB K4\44 V>/5/B\LK

5D\44 J\44 GLB\44 /5\B4 5D\44 L\B4 >D\GB 5GK\L5 B4J/\>B J4\G> V//LJD\JL

5D\44 K\44 GG4\44 //\44 5D\44 B\44 >D\GB 5JJ\/L BGLD\4G D>\>> V5/JB4\/4

5J\44 D\44 GG4\44 //\44 5J\44 L\44 >B\BG 5L/\// L/GG\GD KL\/K V>GL4J\JK

5J\44 J\44 GDB\44 //\B4 5J\44 L\B4 >B\BG 5G4\44 LJ44\44 JL\>J V/D>4G\GD

5J\44 K\44 GK4\44 />\44 5J\44 B\44 >B\BG 5DD\DJ B>>>\>> DG\GD V5J/4L\LL

H#"@ X#"@ P*]%-8%bW. P*]%0-%bW. P*]%5%X P*]S3*8 N%-8%bW.%.,9 P*]SW.9



DS90CR287/DS90CR288A
+3.3V Rising Edge Data Strobe LVDS 28-Bit Channel
Link-85 MHz
General Description
The DS90CR287 transmitter converts 28 bits of LVCMOS/
LVTTL data into four LVDS (Low Voltage Differential Signal-
ing) data streams. A phase-locked transmit clock is transmit-
ted in parallel with the data streams over a fifth LVDS link.
Every cycle of the transmit clock 28 bits of input data are
sampled and transmitted. The DS90CR288A receiver con-
verts the four LVDS data streams back into 28 bits of
LVCMOS/LVTTL data. At a transmit clock frequency of 85
MHz, 28 bits of TTL data are transmitted at a rate of 595
Mbps per LVDS data channel. Using a 85 MHz clock, the
data throughput is 2.38 Gbit/s (297.5 Mbytes/sec).
This chipset is an ideal means to solve EMI and cable size
problems associated with wide, high-speed TTL interfaces.

Features
n 20 to 85 MHz shift clock support
n 50% duty cycle on receiver output clock
n 2.5 / 0 ns Set & Hold Times on TxINPUTs
n Low power consumption
n ±1V common-mode range (around +1.2V)
n Narrow bus reduces cable size and cost
n Up to 2.38 Gbps throughput
n Up to 297.5 Mbytes/sec bandwidth
n 345 mV (typ) swing LVDS devices for low EMI
n PLL requires no external components
n Rising edge data strobe
n Compatible with TIA/EIA-644 LVDS standard
n Low profile 56-lead TSSOP package

Block Diagrams

DS90CR287

10108701

Order Number DS90CR287MTD
See NS Package Number MTD56

DS90CR288A

10108727

Order Number DS90CR288AMTD
See NS Package Number MTD56
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Absolute Maximum Ratings (Note 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

Supply Voltage (VCC) −0.3V to +4V

CMOS/TTL Input Voltage −0.5V to (VCC + 0.3V)

CMOS/TTL Output Voltage −0.3V to (VCC + 0.3V)

LVDS Receiver Input Voltage −0.3V to (VCC + 0.3V)

LVDS Driver Output Voltage −0.3V to (VCC + 0.3V)

LVDS Output Short Circuit

Duration Continuous

Junction Temperature +150˚C

Storage Temperature −65˚C to +150˚C

Lead Temperature

(Soldering, 4 sec.) +260˚C

Solder Reflow Temperature

Maximum Package Power Dissipation @ +25˚C

MTD56 (TSSOP) Package:

DS90CR287MTD 1.63 W

DS90CR288AMTD 1.61 W

Package Derating:

DS90CR287MTD 12.5 mW/˚C above +25˚C

DS90CR288AMTD 12.4 mW/˚C above +25˚C

ESD Rating

(HBM, 1.5kΩ, 100pF) > 7kV

(EIAJ, 0Ω, 200pF) > 700V

Latch Up Tolerance @
+25˚C > ±300mA

Recommended Operating
Conditions

Min Nom Max Units

Supply Voltage (VCC) 3.0 3.3 3.6 V

Operating Free Air

Temperature (TA) −10 +25 +70 ˚C

Receiver Input Range 0 2.4 V

Supply Noise Voltage
(VCC)

100 mVPP

Electrical Characteristics
Over recommended operating supply and temperature ranges unless otherwise specified

Symbol Parameter Conditions Min Typ Max Units

LVCMOS/LVTTL DC SPECIFICATIONS

VIH High Level Input Voltage 2.0 VCC V

VIL Low Level Input Voltage GND 0.8 V

VOH High Level Output Voltage IOH = −0.4 mA 2.7 3.3 V

VOL Low Level Output Voltage IOL = 2 mA 0.06 0.3 V

VCL Input Clamp Voltage ICL = −18 mA −0.79 −1.5 V

IIN Input Current VIN = 0.4V, 2.5V or VCC +1.8 +15 µA

VIN = GND −10 0 µA

IOS Output Short Circuit Current VOUT = 0V −60 −120 mA

LVDS DRIVER DC SPECIFICATIONS

VOD Differential Output Voltage RL = 100Ω 250 290 450 mV

∆VOD Change in VOD between
Complimentary Output States

35 mV

VOS Offset Voltage (Note 4) 1.125 1.25 1.375 V

∆VOS Change in VOS between
Complimentary Output States

35 mV

IOS Output Short Circuit Current VOUT = 0V, RL = 100Ω −3.5 −5 mA

IOZ Output TRI-STATE Current PWR DWN = 0V, VOUT = 0V or VCC ±1 ±10 µA

LVDS RECEIVER DC SPECIFICATIONS

VTH Differential Input High Threshold VCM = +1.2V +100 mV

VTL Differential Input Low Threshold −100 mV

IIN Input Current VIN = +2.4V, VCC = 3.6V ±10 µA

VIN = 0V, VCC = 3.6V ±10 µA
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Electrical Characteristics (Continued)
Over recommended operating supply and temperature ranges unless otherwise specified

Symbol Parameter Conditions Min Typ Max Units

TRANSMITTER SUPPLY CURRENT

ICCTW Transmitter Supply Current Worst
Case (with Loads)

RL = 100Ω,
CL = 5 pF,
Worst Case
Pattern
(Figures 1, 2)

f = 33 MHz 31 45 mA

f = 40 MHz 32 50 mA

f = 66 MHz 37 55 mA

f = 85 MHz 42 60 mA

ICCTZ Transmitter Supply Current Power
Down

PWR DWN = Low
Driver Outputs in TRI-STATE
under Powerdown Mode

10 55 µA

RECEIVER SUPPLY CURRENT

ICCRW Receiver Supply Current Worst
Case

CL = 8 pF,
Worst Case
Pattern
(Figures 1, 3)

f = 33 MHz 49 70 mA

f = 40 MHz 53 75 mA

f = 66 MHz 81 114 mA

f = 85 MHz 96 135 mA

ICCRZ Receiver Supply Current Power
Down

PWR DWN = Low
Receiver Outputs Stay Low during
Powerdown Mode

140 400 µA

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. They are not meant to imply that the device
should be operated at these limits. The tables of “Electrical Characteristics” specify conditions for device operation.

Note 2: Typical values are given for VCC = 3.3V and TA = +25˚C.

Note 3: Current into device pins is defined as positive. Current out of device pins is defined as negative. Voltages are referenced to ground unless otherwise
specified (except VOD and ∆VOD).

Note 4: VOS previously referred as VCM.

Transmitter Switching Characteristics
Over recommended operating supply and temperature ranges unless otherwise specified

Symbol Parameter Min Typ Max Units

LLHT LVDS Low-to-High Transition Time (Figure 2) 0.75 1.5 ns

LHLT LVDS High-to-Low Transition Time (Figure 2) 0.75 1.5 ns

TCIT TxCLK IN Transition Time (Figure 4) 1.0 6.0 ns

TPPos0 Transmitter Output Pulse Position for Bit0 (Figure 14) f = 85 MHz −0.20 0 0.20 ns

TPPos1 Transmitter Output Pulse Position for Bit1 1.48 1.68 1.88 ns

TPPos2 Transmitter Output Pulse Position for Bit2 3.16 3.36 3.56 ns

TPPos3 Transmitter Output Pulse Position for Bit3 4.84 5.04 5.24 ns

TPPos4 Transmitter Output Pulse Position for Bit4 6.52 6.72 6.92 ns

TPPos5 Transmitter Output Pulse Position for Bit5 8.20 8.40 8.60 ns

TPPos6 Transmitter Output Pulse Position for Bit6 9.88 10.08 10.28 ns

TCIP TxCLK IN Period (Figure 5 ) 11.76 T 50 ns

TCIH TxCLK IN High Time (Figure 5) 0.35T 0.5T 0.65T ns

TCIL TxCLK IN Low Time (Figure 5) 0.35T 0.5T 0.65T ns

TSTC TxIN Setup to TxCLK IN (Figure 5) f = 85 MHz 2.5 ns

THTC TxIN Hold to TxCLK IN (Figure 5) 0 ns

TCCD TxCLK IN to TxCLK OUT Delay (Figure 7) TA = 25˚C,
VCC = 3.3V

3.8 6.3 ns

TPLLS Transmitter Phase Lock Loop Set (Figure 9) 10 ms

TPDD Transmitter Powerdown Delay (Figure 12) 100 ns

TJIT TxCLK IN Cycle-to-Cycle Jitter (Input clock requirement) 2 ns
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AC Timing Diagrams (Continued)

10108703

10108704

FIGURE 2. DS90CR287 (Transmitter) LVDS Output Load and Transition Times

10108705

10108706

FIGURE 3. DS90CR288A (Receiver) CMOS/TTL Output Load and Transition Times

10108707

FIGURE 4. DS90CR287 (Transmitter) Input Clock Transition Time

10108709

FIGURE 5. DS90CR287 (Transmitter) Setup/Hold and High/Low Times
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AC Timing Diagrams (Continued)

10108710

FIGURE 6. DS90CR288A (Receiver) Setup/Hold and High/Low Times

10108711

FIGURE 7. DS90CR287 (Transmitter) Clock In to Clock Out Delay

10108712

FIGURE 8. DS90CR288A (Receiver) Clock In to Clock Out Delay

10108713

FIGURE 9. DS90CR287 (Transmitter) Phase Lock Loop Set Time
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AC Timing Diagrams (Continued)

10108714

FIGURE 10. DS90CR288A (Receiver) Phase Lock Loop Set Time

10108716

FIGURE 11. 28 Parallel TTL Data Inputs Mapped to LVDS Outputs

10108717

FIGURE 12. Transmitter Powerdown Delay
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REV. A

Information furnished by Analog Devices is believed to be accurate and

reliable. However, no responsibility is assumed by Analog Devices for its

use, nor for any infringements of patents or other rights of third parties

which may result from its use. No license is granted by implication or

otherwise under any patent or patent rights of Analog Devices.

a
ADV7123

One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106,  U.S.A.
Tel: 781/329-4700 World Wide Web Site: http://www.analog.com
Fax: 781/326-8703 © Analog Devices, Inc., 1998

CMOS, 240 MHz
 Triple 10-Bit High Speed Video DAC

FUNCTIONAL BLOCK DIAGRAM

R9–R0

GND RSET

IOR

IOR

COMP

ADV7123

VREF
VOLTAGE

REFERENCE
CIRCUIT

G9–G0

B9–B0

IOG

IOG

IOB

IOB

PSAVE
POWER-DOWN

MODE

BLANK

SYNC

CLOCK

VAA

DAC10DATA
REGISTER10

DAC10DATA
REGISTER10

DAC10DATA
REGISTER10

BLANK AND
SYNC LOGIC

FEATURES
240 MSPS Throughput Rate
Triple 10-Bit D/A Converters
SFDR

–70 dB at fCLK = 50 MHz; fOUT = 1 MHz
–53 dB at fCLK = 140 MHz; fOUT = 40 MHz

RS-343A/RS-170 Compatible Output
Complementary Outputs
DAC Output Current Range 2 mA to 26 mA
TTL-Compatible Inputs
Internal Reference (1.23 V)
Single Supply +5 V/+3.3 V Operation
48-Lead LQFP Package
Low Power Dissipation (30 mW min @ 3 V)
Low Power Standby Mode (6 mW typ @ 3 V)
Industrial Temperature Range (–40�C to +85�C)

APPLICATIONS
Digital Video Systems (1600 � 1200 @ 100 Hz)
High Resolution Color Graphics
Digital Radio Modulation
Image Processing
Instrumentation
Video Signal Reconstruction

GENERAL DESCRIPTION
The ADV7123 (ADV

®
) is a triple high speed, digital-to-analog

converter on a single monolithic chip.  It consists of three

high speed, 10-bit, video D/A converters with complementary

outputs, a standard TTL input interface and a high impedance,

analog output current source.

The ADV7123 has three separate 10-bit-wide input ports.  A

single +5 V/+3.3 V power supply and clock are all that are

required to make the part functional. The ADV7123 has addi-

tional video control signals, composite SYNC and BLANK.

The ADV7123 also has a power-save mode.

The ADV7123 is fabricated in a +5 V CMOS process.  Its

monolithic CMOS construction ensures greater functionality

with lower power dissipation.  The ADV7123 is available in a

48-lead LQFP package.

PRODUCT HIGHLIGHTS
1. 240 MSPS Throughput.

2. Guaranteed monotonic to 10 bits.

3. Compatible with a wide variety of high resolution color

graphics systems including RS-343A and RS-170A.

ADV is a registered trademark of Analog Devices, Inc.
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ADV7123

3.3 V SPECIFICATIONS
1

Parameter Min Typ Max Units Test Conditions2

STATIC PERFORMANCE
Resolution (Each DAC) 10 Bits RSET = 680 !
Integral Nonlinearity (BSL) –1 0.5 +1 LSB RSET = 680 !
Differential Nonlinearity –1 0.25 +1 LSB RSET = 680 !

DIGITAL AND CONTROL INPUTS
Input High Voltage, VIH 2.0 V
Input Low Voltage, VIL 0.8 V
Input Current, IIN –1 +1 µA VIN = 0.0 V or VDD
PSAVE Pull-Up Current 20 µA
Input Capacitance, CIN 10 pF

ANALOG OUTPUTS
Output Current 2.0 26.5 mA Green DAC, Sync = High
Output Current 2.0 18.5 mA R/G/B DAC, Sync = Low
DAC to DAC Matching 1.0 %
Output Compliance Range, VOC 0 +1.4 V
Output Impedance, ROUT 70 k!
Output Capacitance, COUT 10 pF
Offset Error 0 0 % FSR Tested with DAC Output = 0 V
Gain Error3 0 % FSR FSR = 17.62 mA

VOLTAGE REFERENCE (Ext.)
Reference Range, VREF 1.12  1.235 1.35 V

VOLTAGE REFERENCE (Int.)
Reference Range, VREF  1.235 V

POWER DISSIPATION
Digital Supply Current4 2.2 5.0 mA fCLK = 50 MHz
Digital Supply Current4 6.5 12.0 mA fCLK = 140 MHz
Digital Supply Current4 11 15 mA fCLK = 240 MHz
Analog Supply Current 67 72 mA RSET = 560 !
Analog Supply Current 8 mA RSET = 4933 !
Standby Supply Current 2.1 5.0 mA PSAVE = Low, Digital and Control

Inputs at VDD
Power Supply Rejection Ratio 0.1 0.5 %/%

NOTES
1These max/min specifications are guaranteed by characterization to be over 3.0 V to 3.6 V range.
2Temperature range TMIN to TMAX: –40°C to +85°C at 50 MHz and 140 MHz, 0°C to 70°C at 240 MHz.
3Gain error = (Measured (FSC)/Ideal (FSC) –1) " 100), where Ideal = VREF /RSET " K " (3FFH) and K = 7.9896.
4Digital supply is measured with continuous clock with data input corresponding to a ramp pattern and with an input level at 0 V and V DD.

Specifications subject to change without notice.

(VAA = +3.0 V –3.6 V, VREF = 1.235 V, RSET = 560 �, CL = 10 pF. All specifications TMIN to TMAX
2
 unless

otherwise noted, TJ MAX = 110�C)
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ADV7123

3.3 V DYNAMIC SPECIFICATIONS

Parameter Min Typ Max Units

AC LINEARITY
Spurious-Free Dynamic Range to Nyquist2

Single-Ended Output
fCLK = 50 MHz; fOUT = 1.00 MHz 67 dBc
fCLK = 50 MHz; fOUT = 2.51 MHz 67 dBc
fCLK = 50 MHz; fOUT = 5.04 MHz 63 dBc
fCLK = 50 MHz; fOUT = 20.2 MHz 55 dBc
fCLK = 100 MHz; fOUT = 2.51 MHz 62 dBc
fCLK = 100 MHz; fOUT = 5.04 MHz 60 dBc
fCLK = 100 MHz; fOUT = 20.2 MHz 54 dBc
fCLK = 100 MHz; fOUT = 40.4 MHz 48 dBc
fCLK = 140 MHz; fOUT = 2.51 MHz 57 dBc
fCLK = 140 MHz; fOUT = 5.04 MHz 58 dBc
fCLK = 140 MHz; fOUT = 20.2 MHz 52 dBc
fCLK = 140 MHz; fOUT = 40.4 MHz 41 dBc

Double-Ended Output
fCLK = 50 MHz; fOUT = 1.00 MHz 70 dBc
fCLK = 50 MHz; fOUT = 2.51 MHz 70 dBc
fCLK = 50 MHz; fOUT = 5.04 MHz 65 dBc
fCLK = 50 MHz; fOUT = 20.2 MHz 54 dBc
fCLK = 100 MHz; fOUT = 2.51 MHz 67 dBc
fCLK = 100 MHz; fOUT = 5.04 MHz 63 dBc
fCLK = 100 MHz; fOUT = 20.2 MHz 58 dBc
fCLK = 100 MHz; fOUT = 40.4 MHz 52 dBc
fCLK = 140 MHz; fOUT = 2.51 MHz 62 dBc
fCLK = 140 MHz; fOUT = 5.04 MHz 61 dBc
fCLK = 140 MHz; fOUT = 20.2 MHz 55 dBc
fCLK = 140 MHz; fOUT = 40.4 MHz 53 dBc

Spurious-Free Dynamic Range Within a Window
Single-Ended Output

fCLK = 50 MHz; fOUT = 1.00 MHz; 1 MHz Span 77 dBc
fCLK = 50 MHz; fOUT = 5.04 MHz; 2 MHz Span 73 dBc
fCLK = 140 MHz; fOUT = 5.04 MHz; 4 MHz Span 64 dBc

Double-ended Output
fCLK = 50 MHz; fOUT = 1.00 MHz; 1 MHz Span 74 dBc
fCLK = 50 MHz; fOUT = 5.00 MHz; 2 MHz Span 73 dBc
fCLK = 140 MHz; fOUT = 5.00 MHz; 4 MHz Span 60 dBc

Total Harmonic Distortion
fCLK = 50 MHz; fOUT = 1.00 MHz

TA = +25°C 66 dBc
TMIN to TMAX 65 dBc

fCLK = 50 MHz; fOUT = 2.00 MHz 64 dBc
fCLK = 100 MHz; fOUT = 2.00 MHz 64 dBc
fCLK = 140 MHz; fOUT = 2.00 MHz 55 dBc

DAC PERFORMANCE
Glitch Impulse 10 pVs
DAC Crosstalk3 23 dB
Data Feedthrough4, 5 22 dB
Clock Feedthrough4, 5 33 dB

NOTES
1These max/min specifications are guaranteed by characterization over 3.0 V to 3.6 V range.
2Note that the ADV7123 exhibits high performance when operating with an internal voltage reference, V REF.
3DAC to DAC Crosstalk is measured by holding one DAC high while the other two are making low to high and high to low transitions.
4Clock and data feedthrough is a function of the amount of overshoot and undershoot on the digital inputs. Glitch impulse includes clock and data feedthrough.
5TTL input values are 0 V to 3 V, with input rise/fall times !3 ns, measured the 10% and 90% points. Timing reference points is 50% for inputs and outputs.

Specifications subject to change without notice.

(VAA = +3.0 V–3.6 V
1
, VREF = 1.235 V, RSET = 680 �, CL = 10 pF.  All specifications are

TA = +25�C unless otherwise noted, TJ MAX = 110�C)
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3.3 V TIMING–SPECIFICATIONS
1

Parameter Min Typ Max Units Condition

ANALOG OUTPUTS
Analog Output Delay, t6 7.5 ns
Analog Output Rise/Fall Time, t7

4 1.0 ns
Analog Output Transition Time, t8

5 15 ns
Analog Output Skew, t9

6 1 2 ns

CLOCK CONTROL
fCLK

7 50 MHz 50 MHz Grade
fCLK

7 140 MHz 140 MHz Grade
fCLK

7 240 MHz 240 MHz Grade
Data and Control Setup, t1 1.5 ns
Data and Control Hold, t2 2.5 ns
Clock Pulsewidth High, t4 1.1 ns fMAX = 240 MHz
Clock Pulsewidth Low t5 1.4 ns fMAX = 240 MHz
Clock Pulsewidth High t4 2.85 ns fMAX = 140 MHz
Clock Pulsewidth Low t5 2.85 ns fMAX = 140 MHz
Clock Pulsewidth High t4 8.0 ns fMAX = 50 MHz
Clock Pulsewidth Low t5 8.0 ns fMAX = 50 MHz
Pipeline Delay, tPD

6 1.0 1.0 1.0 Clock Cycles
PSAVE Up Time, t10

6 4 10 ns

NOTES
1Timing specifications are measured with input levels of 3.0 V (VIH) and 0 V (VIL) 0 for both 5 V and 3.3 V supplies.
2These maximum and minimum specifications are guaranteed over this range.
3Temperature range: TMIN to TMAX: –40°C to +85°C at 50 MHz and 140 MHz, 0°C to +70°C at 240 MHz.
4Rise time was measured from the 10% to 90% point of zero to full-scale transition, fall time from the 90% to 10% point of a full-scale transition.
5Measured from 50% point of full-scale transition to 2% of final value.
6Guaranteed by characterization.
7fCLK max specification production tested at 125 MHz and 5 V limits specified here are guaranteed by characterization.

Specifications subject to change without notice.

t2

CLOCK

DATA

NOTES:
1. OUTPUT DELAY (t6) MEASURED FROM THE 50% POINT OF THE RISING EDGE OF CLOCK

TO THE 50% POINT OF FULL-SCALE TRANSITION.
2. OUTPUT RISE/FALL TIME (t7) MEASURED BETWEEN THE 10% AND 90% POINTS OF FULL-SCALE TRANSITION.
3. TRANSITION TIME (t8) MEASURED FROM THE 50% POINT OF FULL-SCALE TRANSITION

TO WITHIN 2% OF THE FINAL OUTPUT VALUE.

ANALOG OUTPUTS
(IOR, IOR, IOG, IOG, IOB, IOB)

DIGITAL INPUTS
(R9–R0, G9–G0, B9–B0,

SYNC, BLANK)

t3
t4 t5

t1 t8
t6

t7

Figure 1. Timing Diagram

(VAA = +3.0 V–3.6 V
2
, VREF = 1.235 V, RSET = 560 �, CL = 10 pF. All specifications TMIN to

TMAX
3
 unless otherwise noted, TJ MAX = 110�C)
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PIN FUNCTION DESCRIPTIONS

Pin

Mnemonic Function

BLANK Composite blank control input (TTL compatible). A logic zero on this control input drives the analog outputs,

IOR, IOB and IOG, to the blanking level. The BLANK signal is latched on the rising edge of CLOCK. While

BLANK is a logical zero, the R0–R9, G0–G9 and R0–R9 pixel inputs are ignored.

SYNC Composite sync control input (TTL compatible). A logical zero on the SYNC input switches off a 40 IRE

current source. This is internally connected to the IOG analog output. SYNC does not override any other

control or data input, therefore, it should only be asserted during the blanking interval. SYNC is latched on the

rising edge of CLOCK.

If sync information is not required on the green channel, the SYNC input should be tied to logical zero.

CLOCK Clock input (TTL compatible). The rising edge of CLOCK latches the R0–R9, G0–G9, B0–B9, SYNC and

BLANK pixel and control inputs. It is typically the pixel clock rate of the video system. CLOCK should be

driven by a dedicated TTL buffer.

R0–R9, Red, green and blue pixel data inputs (TTL compatible). Pixel data is latched on the rising edge of CLOCK.

G0–G9, R0, G0 and B0 are the least significant data bits. Unused pixel data inputs should be connected to either the

B0–B9 regular PCB power or ground plane.

IOR, IOG, IOB Red, green, and blue current outputs. These high impedance current sources are capable of directly driving a

doubly terminated 75 ! coaxial cable. All three current outputs should have similar output loads whether or not

they are all being used.

IOR, IOG, IOB Differential red, green and blue current outputs (high impedance current sources). These RGB video outputs

are specified to directly drive RS-343A and RS-170 video levels into a doubly terminated 75 ! load.  If the

complementary outputs are not required, these outputs should be tied to ground.

PSAVE Power Save Control Pin. Reduced power consumption is available on the ADV7123 when this pin is active.

RSET A resistor (RSET) connected between this pin and GND, controls the magnitude of the full-scale video signal.

Note that the IRE relationships are maintained, regardless of the full-scale output current.

The relationship between RSET and the full-scale output current on IOG (assuming ISYNC is connected to IOG)

is given by:

RSET (!) = 12,081 " VREF (V)/IOG (mA)

The relationship between RSET and the full-scale output current on IOR, IOG and IOB is given by:

IOG (mA) = 12,081 " VREF (V)/RSET (!) (SYNC being asserted)

IOR, IOB (mA) = 8,627 " VREF (V)/RSET (!)

The equation for IOG will be the same as that for IOR and IOB when SYNC is not being used, i.e., SYNC

tied permanently low.

COMP Compensation pin. This is a compensation pin for the internal reference amplifier. A 0.1 µF ceramic capacitor

must be connected between COMP and VAA.

VREF Voltage reference input for DACs or voltage reference output (1.235 V)

VAA Analog power supply (5 V ±  5%). All VAA pins on the ADV7123 must be connected.

GND Ground. All GND pins must be connected.
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TERMINOLOGY

Blanking Level

The level separating the SYNC portion from the video portion
of the waveform. Usually referred to as the front porch or back
porch. At 0 IRE units, it is the level that will shut off the picture
tube, resulting in the blackest possible picture.

Color Video (RGB)

This usually refers to the technique of combining the three pri-
mary colors of red, green and blue to produce color pictures
within the usual spectrum. In RGB monitors, three DACs are
required, one for each color.

Sync Signal (SYNC)

The position of the composite video signal that synchronizes the
scanning process.

Gray Scale

The discrete levels of video signal between reference black and
reference white levels. A 10-bit DAC contains 1024 different
levels, while an 8-bit DAC contains 256.

Raster Scan

The most basic method of sweeping a CRT one line at a time to
generate and display images.

Reference Black Level

The maximum negative polarity amplitude of the video signal.

Reference White Level

The maximum positive polarity amplitude of the video signal.

Sync Level

The peak level of the SYNC signal.

Video Signal

That portion of the composite video signal which varies in gray
scale levels between reference white and reference black. Also
referred to as the picture signal, this is the portion that may be
visually observed.
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CIRCUIT DESCRIPTION AND OPERATION

The ADV7123 contains three 10-bit D/A converters, with three
input channels, each containing a 10-bit register. Also integrated
on board the part is a reference amplifier. CRT control functions
BLANK and SYNC are integrated on board the ADV7123.

Digital Inputs

Thirty bits of pixel data (color information) R0–R9, G0–G9 and
B0–B9 are latched into the device on the rising edge of each
clock cycle. This data is presented to the three 10-bit DACs and
then converted to three analog (RGB) output waveforms. See
Figure 20.

CLOCK

DATA

ANALOG OUTPUTS
(IOR, IOR, IOB
IOR, IOG, IOB)

DIGITAL INPUTS
(R9-R0, G9-G0, B9-B0,

SYNC, BLANK)

Figure 20. Video Data Input/Output

The ADV7123 has two additional control signals that are
latched to the analog video outputs in a similar fashion. BLANK
and SYNC are each latched on the rising edge of CLOCK to
maintain synchronization with the pixel data stream.

The BLANK and SYNC functions allow for the encoding of
these video synchronization signals onto the RGB video output.

This is done by adding appropriately weighted current sources
to the analog outputs, as determined by the logic levels on the
BLANK and SYNC digital inputs. Figure 21 shows the analog
output, RGB video waveform of the ADV7123. The influence of
SYNC and BLANK on the analog video waveform is illustrated.

Table I details the resultant effect on the analog outputs of
BLANK and SYNC.

All these digital inputs are specified to accept TTL logic levels.

Clock Input

The CLOCK input of the ADV7123 is typically the pixel clock
rate of the system. It is also known as the dot rate. The dot rate,
and hence the required CLOCK frequency, will be determined
by the on-screen resolution, according to the following equation:

Dot Rate = (Horiz Res) ! (Vert Res) ! (Refresh Rate)/
(Retrace Factor)

Horiz Res = Number of Pixels/Line.

Vert Res = Number of Lines/Frame.

Refresh Rate = Horizontal Scan Rate. This is the rate at
which the screen must be refreshed,
typically 60 Hz for a noninterlaced sys-
tem or 30 Hz for an interlaced system.

Retrace Factor = Total Blank Time Factor. This takes into
account that the display is blanked for a
certain fraction of the total duration of
each frame (e.g., 0.8).

Table I. Video Output Truth Table (RSET = 530 �, RLOAD = 37.5 �)

DAC

Description IOG (mA) IOG (mA) IOR/IOB IOR/IOB SYNC BLANK Input Data

WHITE LEVEL 26.67 0 18.62 0 1 1 3FFH
VIDEO Video + 8.05 18.62 – Video Video 18.62 – Video 1 1 Data
VIDEO to BLANK Video 18.62 – Video Video 18.62 – Video 0 1 Data
BLACK LEVEL 8.05 18.62 0 18.62 1 1 000H
BLACK to BLANK 0 18.62 0 18.62 0 1 000H
BLANK LEVEL 8.05 18.62 0 18.62 1 0 xxxH
SYNC LEVEL 0 18.62 0 18.62 0 0 xxxH

RED, BLUE GREEN
mA V mA V

18.62 0.7 26.67 1.000

0 0 8.05 0.3

0 0

WHITE LEVEL

BLANK LEVEL

SYNC LEVEL

100 IRE

43 IRE

NOTES:
1. OUTPUTS CONNECTED TO A DOUBLY TERMINATED 75� LOAD.
2. VREF = 1.235V, RSET = 530�.
3. RS-343A LEVELS AND TOLERANCES ASSUMED ON ALL LEVELS.

Figure 21. RGB Video Output Waveform
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Features
• High speed

— tAA = 15 ns 
• Low active power

— 504 mW (max.)
• Low CMOS standby power (Commercial L version)

— 1.8 mW (max.)
• 2.0V Data Retention (660 µW at 2.0V retention)
• Automatic power-down when deselected
• TTL-compatible inputs and outputs
• Easy memory expansion with CE and OE features

Functional Description[1]

The CY7C1049BV33 is a high-performance CMOS Static
RAM organized as 524,288 words by 8 bits. Easy memory

expansion is provided by an active LOW Chip Enable (CE), an
active LOW Output Enable (OE), and three-state drivers. Writ-
ing to the device is accomplished by taking Chip Enable (CE)
and Write Enable (WE) inputs LOW. Data on the eight I/O pins
(I/O0 through I/O7) is then written into the location specified on
the address pins (A0 through A18).
Reading from the device is accomplished by taking Chip
Enable (CE) and Output Enable (OE) LOW while forcing Write
Enable (WE) HIGH. Under these conditions, the contents of
the memory location specified by the address pins will appear
on the I/O pins.
The eight input/output pins (I/O0 through I/O7) are placed in a
high-impedance state when the device is deselected (CE
HIGH), the outputs are disabled (OE HIGH), or during a write
operation (CE LOW, and WE LOW).
The CY7C1049BV33 is available in a standard 400-mil-wide
36-pin SOJ and 44-pin TSOPII packages with center power
and ground (revolutionary) pinout.
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Selection Guide
-12 -15 -17 -20 -25

Maximum Access Time (ns) 12 15 17 20 25
Maximum Operating Current (mA) Comm’l 200 180 170 160 150

Ind’l 220 200 180 170 170
Maximum CMOS Standby 
Current (mA)

Com’l/Ind’l 8 8 8 8 8
Com’l L 0.5 0.5 0.5 0.5 0.5

Note:
1. For guidelines on SRAM system design, please refer to the ‘System Design Guidelines’ Cypress application note, available on the internet at www.cypress.com.
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Maximum Ratings
(Above which the useful life may be impaired. For user guide-
lines, not tested.)
Storage Temperature .................................–65°C to +150°C
Ambient Temperature with
Power Applied.............................................–55°C to +125°C
Supply Voltage on VCC to Relative GND[2].....–0.5V to +4.6V
DC Voltage Applied to Outputs[2]

in High Z State .......................................–0.5V to VCC + 0.5V

DC Input Voltage[2] ................................ –0.5V to VCC + 0.5V
Current into Outputs (LOW) ........................................ 20 mA

Operating Range

Range
Ambient

Temperature VCC
Commercial 0°C to +70°C 3.3V ± 0.3V
Industrial –40°C to +85°C

DC Electrical Characteristics Over the Operating Range

Parame-
ter Description Test Conditions

-12 -15 -17
Min. Max. Min. Max. Min. Max. Unit

VOH Output HIGH Voltage VCC = Min., 
IOH = –4.0 mA

2.4 2.4 2.4 V

VOL Output LOW Voltage VCC = Min., 
IOL = 8.0 mA

0.4 0.4 0.4 V

VIH Input HIGH Voltage 2.2 VCC
+ 0.5

2.2 VCC
+ 0.5

2.2 VCC
+ 0.5

V

VIL Input LOW Voltage[2] –0.5 0.8 –0.5 0.8 –0.5 0.8 V
IIX Input Load Current GND < VI < VCC –1 +1 –1 +1 –1 +1 µA
IOZ Output Leakage 

Current
GND < VOUT < VCC,
Output Disabled

–1 +1 –1 +1 –1 +1 µA

ICC VCC Operating 
Supply Current

VCC = Max.,
f = fMAX = 1/tRC

Comm’l 200 180 170 mA
Ind’l 220 200 180 mA

ISB1 Automatic CE 
Power-Down Current
—TTL Inputs

Max. VCC, CE > VIH
VIN > VIH or 
VIN < VIL, f = fMAX

30 30 30 mA

ISB2 Automatic CE 
Power-Down Current
—CMOS Inputs

Max. VCC, 
CE > VCC – 0.3V,
VIN > VCC – 0.3V,
or VIN < 0.3V, f = 0

Com’l/Ind’l 8 8 8 mA
Com’l L 0.5 0.5 0.5 mA

Note:
2. VIL (min.) = –2.0V for pulse durations of less than 20 ns.



CY7C1049BV33

 

Document #: 38-05139 Rev. *A Page 3 of 10

DC Electrical Characteristics Over the Operating Range (continued)

-20 -25
Parameter Description Test Conditions Min. Max. Min. Max. Unit

VOH Output HIGH Voltage VCC = Min., 
IOH = –4.0 mA

2.4 2.4 V

VOL Output LOW Voltage VCC = Min., 
IOL = 8.0 mA

0.4 0.4 V

VIH Input HIGH Voltage 2.2 VCC + 0.5 2.2 VCC + 0.5 V
VIL Input LOW Voltage[2] –0.5 0.8 –0.5 0.8 V
IIX Input Load Current GND < VI < VCC –1 +1 –1 +1 µA
IOZ Output Leakage

Current
GND < VOUT < VCC,
Output Disabled

–1 +1 –1 +1 µA

ICC VCC Operating 
Supply Current

VCC = Max., 
f = fMAX = 1/tRC

Com’l 160 150 mA
Ind’l 170 170 mA

ISB1 Automatic CE 
Power-Down Current
—TTL Inputs

Max. VCC, CE > VIH
VIN > VIH or 
VIN < VIL, f = fMAX

30 30 mA

ISB2 Automatic CE 
Power-Down Current
—CMOS Inputs

Max. VCC, 
CE > VCC – 0.3V,
VIN > VCC – 0.3V,
or VIN < 0.3V, f = 0

Com’l/Ind’l 8 8 mA
Com’l L 0.5 0.5 mA

Capacitance[3]

Parameter Description Test Conditions Max. Unit
CIN Input Capacitance TA = 25°C, f = 1 MHz,

VCC = 3.3V
8 pF

COUT I/O Capacitance 8 pF

AC Test Loads and Waveforms

Note:
3. Tested initially and after any design or process changes that may affect these parameters.

90%
10%

3.3V

GND

90%
10%

ALL INPUT PULSES3.3V
OUTPUT

30 pF

INCLUDING
JIG AND
SCOPE

OUTPUT

(a)

(b)

R1 317!
167!

R2
351!

VENIN EQUIVALENTTHÉ 

1.73V

RiseTime:1 V/ns Fall time:
1 V/ns
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AC Switching Characteristics[4] Over the Operating Range

-12 -15 -17
Parameter Description Min. Max. Min. Max. Min. Max. Unit

Read Cycle
tpower VCC(typical) to the First Access[5] 1 1 1 µs
tRC Read Cycle Time 12 15 17 ns
tAA Address to Data Valid 12 15 17 ns
tOHA Data Hold from Address Change 3 3 3 ns
tACE CE LOW to Data Valid 12 15 17 ns
tDOE OE LOW to Data Valid 6 7 8 ns
tLZOE OE LOW to Low Z 0 0 0 ns
tHZOE OE HIGH to High Z[6, 7] 6 7 8 ns
tLZCE CE LOW to Low Z[7] 3 3 3 ns
tHZCE CE HIGH to High Z[6, 7] 6 7 8 ns
tPU CE LOW to Power-Up 0 0 0 ns
tPD CE HIGH to Power-Down 12 15 17 ns
Write Cycle[8, 9]

tWC Write Cycle Time 12 15 17 ns
tSCE CE LOW to Write End 10 12 13 ns
tAW Address Set-Up to Write End 10 12 13 ns
tHA Address Hold from Write End 0 0 0 ns
tSA Address Set-Up to Write Start 0 0 0 ns
tPWE WE Pulse Width 10 12 13 ns
tSD Data Set-Up to Write End 7 8 9 ns
tHD Data Hold from Write End 0 0 0 ns
tLZWE WE HIGH to Low Z[7] 3 3 3 ns
tHZWE WE LOW to High Z[6, 7] 6 7 8 ns
Notes:
4. Test conditions assume signal transition time of 3 ns or less, timing reference levels of 1.5V, input pulse levels of 0 to 3.0V, and output loading of the specified 

IOL/IOH and 30-pF load capacitance.
5. This part has a voltage regulator which steps down the voltage from 5V to 3.3V internally. T.power time has to be provided initially before a read/write operation 

is started.
6. tHZOE, tHZCE, and tHZWE are specified with a load capacitance of 5 pF as in part (b) of AC Test Loads. Transition is measured ± 500 mV from steady-state voltage.
7. At any given temperature and voltage condition, tHZCE is less than tLZCE, tHZOE is less than tLZOE, and tHZWE is less than tLZWE for any given device.
8. The internal write time of the memory is defined by the overlap of CE LOW, and WE LOW. CE and WE must be LOW to initiate a write, and the transition of either of 

these signals can terminate the write. The input data set-up and hold timing should be referenced to the leading edge of the signal that terminates the write.
9. The minimum write cycle time for Write Cycle No. 3 (WE controlled, OE LOW) is the sum of tHZWE and tSD.



CY7C1049BV33

 

Document #: 38-05139 Rev. *A Page 5 of 10

AC Switching Characteristics[4] Over the Operating Range (continued)

Parameter Description
-20 -25

UnitMin. Max. Min. Max.
Read Cycle
tpower VCC(typical) to the First Access[6] 1 1 µs
tRC Read Cycle Time 20 25 ns
tAA Address to Data Valid 20 25 ns
tOHA Data Hold from Address Change 3 3 ns
tACE CE LOW to Data Valid 20 25 ns
tDOE OE LOW to Data Valid 8 10 ns
tLZOE OE LOW to Low Z 0 0 ns
tHZOE OE HIGH to High Z[6, 7] 8 10 ns
tLZCE CE LOW to Low Z[7] 3 3 ns
tHZCE CE HIGH to High Z[6, 7] 8 10 ns
tPU CE LOW to Power-Up 0 0 ns
tPD CE HIGH to Power-Down 20 25 ns
Write Cycle[9]

tWC Write Cycle Time 20 25 ns
tSCE CE LOW to Write End 13 15 ns
tAW Address Set-Up to Write End 13 15 ns
tHA Address Hold from Write End 0 0 ns
tSA Address Set-Up to Write Start 0 0 ns
tPWE WE Pulse Width 13 15 ns
tSD Data Set-Up to Write End 9 10 ns
tHD Data Hold from Write End 0 0 ns
tLZWE WE HIGH to Low Z[7] 3 3 ns
tHZWE WE LOW to High Z[6, 7] 8 10 ns

Data Retention Characteristics Over the Operating Range (For L version only)

Parameter Description Conditions[10] Min. Max Unit
VDR VCC for Data Retention 2.0 V
ICCDR Data Retention Current VCC = VDR = 2.0V, 

CE > VCC – 0.3V 
VIN > VCC – 0.3V or VIN < 0.3V

330 µA
tCDR

[3] Chip Deselect to Data Retention 
Time

0 ns

tR[11] Operation Recovery Time tRC ns
Notes:
10. No input may exceed VCC + 0.5V
11. .tr < 3 ns for the -12 and -15 speeds. tr < 5 ns for the -20 ns and slower speeds.
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Data Retention Waveform

Switching Waveforms

Read Cycle No. 1[12, 13]

Read Cycle No. 2 (OE Controlled)[13, 14]

Notes:
12. Device is continuously selected. OE, CE = VIL.
13. WE is HIGH for read cycle.
14. Address valid prior to or coincident with CE transition LOW.

3.0V3.0V
tCDR

VDR > 2V
DATA RETENTION MODE

tR

CE

VCC

PREVIOUS DATA VALID DATA VALID

tRC

tAA
tOHA

ADDRESS

DATA OUT

50%50%

DATA VALID

tRC

tACE

tDOE
tLZOE

tLZCE
tPU

HIGH IMPEDANCE

tHZOE

tHZCE

tPD

HIGH 

OE

CE

ICC

ISB

IMPEDANCE

ADDRESS

DATA OUT

VCC
SUPPLY

CURRENT
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Write Cycle No. 1(WE Controlled, OE HIGH During Write)[15, 16]

Write Cycle No. 2 (WE Controlled, OE LOW)[16]

Switching Waveforms (continued)

tHDtSD

tPWEtSA

tHAtAW

tSCE

tWC

tHZOE

DATAIN VALID

CE

ADDRESS

WE

DATA I/O

OE

NOTE 17

DATA VALID

tHDtSD

tLZWE

tPWEtSA

tHAtAW

tSCE

tWC

tHZWE

CE

ADDRESS

WE

DATA I/O NOTE 17

Truth Table
CE OE WE I/O0 – I/O7 Mode Power
H X X High Z Power-Down Standby (ISB)
L L H Data Out Read Active (ICC)
L X L Data In Write Active (ICC)
L H H High Z Selected, Outputs Disabled Active (ICC)

Notes:
15. Data I/O is high-impedance if OE = VIH.
16. If CE goes HIGH simultaneously with WE going HIGH, the output remains in a high-impedance state.
17. During this period the I/Os are in the output state and input signals should not be applied.
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Ordering Information
Speed

(ns) Ordering Code
Package

Name Package Type
Operating

Range
12 CY7C1049BV33-12VC V36 36-Lead (400-Mil) Molded SOJ Commercial

CY7C1049BV33-12ZC Z44 44-Pin TSOP II Z44
CY7C1049BV33L-12VC V36 36-Lead (400-Mil) Molded SOJ
CY7C1049BV33-12VI V36 36-Lead (400-Mil) Molded SOJ Industrial

15 CY7C1049BV33-15VC V36 36-Lead (400-Mil) Molded SOJ Commercial
CY7C1049BV33L-15VC V36 36-Lead (400-Mil) Molded SOJ
CY7C1049BV33-15ZC Z44 44-Pin TSOP II Z44
CY7C1049BV33L-15ZC Z44 44-Pin TSOP II Z44
CY7C1049BV33-15VI V36 36-Lead (400-Mil) Molded SOJ Industrial
CY7C1049BV33-15ZI Z44 44-Pin TSOP II Z44

17 CY7C1049BV33-17VC V36 36-Lead (400-Mil) Molded SOJ Commercial
CY7C1049BV33L-17VC V36 36-Lead (400-Mil) Molded SOJ
CY7C1049BV33-17ZC Z44 44-Pin TSOP II Z44
CY7C1049BV33L-17ZC Z44 44-Pin TSOP II Z44
CY7C1049BV33-17VI V36 36-Lead (400-Mil) Molded SOJ Industrial
CY7C1049BV33L-17VI V36 36-Lead (400-Mil) Molded SOJ
CY7C1049BV33-17ZI Z44 44-Pin TSOP II Z44

20 CY7C1049BV33-20VC V36 36-Lead (400-Mil) Molded SOJ Commercial
CY7C1049BV33L-20VC V36 36-Lead (400-Mil) Molded SOJ
CY7C1049BV33-20ZC Z44 44-Pin TSOP II Z44
CY7C1049BV33L-20ZC Z44 44-Pin TSOP II Z44
CY7C1049BV33-20VI V36 36-Lead (400-Mil) Molded SOJ Industrial
CY7C1049BV33-20ZI Z44 44-Pin TSOP II Z44

25 CY7C1049BV33-25VC V36 36-Lead (400-Mil) Molded SOJ Commercial
CY7C1049BV33L-25VC V36 36-Lead (400-Mil) Molded SOJ
CY7C1049BV33-25ZC Z44 44-Pin TSOP II Z44
CY7C1049BV33L-25ZC Z44 44-Pin TSOP II Z44
CY7C1049BV33-25VI v36 36-Lead (400-Mil) Molded SOJ Industrial
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