DEVICES

ANALOG CMOS 220 MHz True-Color Graphics

Triple 10-Bit Video RAM-DAC

ADV/7150

FEATURES
220 MHz, 24-Bit (30-Bit Gamma Corrected) True Color
Triple 10-Bit “Gamma Correcting” D/A Converters
Triple 256 x 10 (256 x 30) Color Palette RAM
On-Chip Clock Control Circuit
Palette Priority Select Registers
RS-343A/RS-170 Compatible Analog Outputs
TTL Compatible Digital Inputs
Standard MPU /O Interface

10-Bit Parallel Structure

8+2 Byte Structure
Programmable Pixel Port: 24-Bit, 15-Bit and

8-Bit (Pseudo)

Pixel Data Serializer

Multiplexed Pixel Input Ports; 1:1, 2:1, 4:1
+5 V CMOS Monolithic Construction
160-Lead Plastic Quad Flatpack (QFP)
Thermally Enhanced to Achieve 0;c < 1.0°C/W

MODES OF OPERATION
24-Bit True Color (30-Bit Gamma Corrected)
@ 220 MHz
@ 170 MHz
@ 135 MHz
@ 110 MHz

@ 85 MHz
8-Bit Pseudo Color
15-Bit True Color

APPLICATIONS
High Resolution, True Color Graphics
Professional Color Prepress Imaging

GENERAL DESCRIPTION

The ADV7150 (ADVP) is a complete analog output, Video
RAM-DAC on a single CMOS monolithic chip. The part is spe-
cifically designed for use in high performance, color graphics
workstations. The ADV7150 integrates a number of graphic
functions onto one device allowing 24-bit direct True-Color op-
eration at the maximum screen update rate of 220 MHz. The
ADV7150 implements 30-bit True Color in 24-bit frame buffer
designs. The part also supports other modes, including 15-bit
True Color and 8-bit Pseudo or Indexed Color. Either the Red,
Green or Blue input pixel ports can be used for Pseudo Color.

(Continued on page 12)
ADV is a registered trademark of Analog Devices, Inc.
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ADV715 SPEC'F'CAT'ONS (Ve = 5 V; Vpgr = +1.235 V; Reer = 280 €2, I0R, 10G, I0B (R, = 37.5 €2,

C. =10 pF); IOR, 106, 10B = GND. All specifications Ty to Tysé Unless otherwise noted.)

Parameter All Versions Unit Test Conditions/Comments
STATIC PERFORMANCE
Resolution (Each DAC) 10 Bits
Accuracy (Each DAC)
Integral Nonlinearity +1 LSB max
Differential Nonlinearity +1 LSB max Guaranteed/onotonic
Gray Scale Error +5 % Gray Scale ma
Coding Binary
DIGITAL INPUTS (Excluding CLOCK,CLOCK)
Input High Voltage, WwH 2 V min
Input Low Voltage, V. 0.8 V max
Input Current, |\ +10 MA max Vin=04Vor24V
Input Capacitance, ¢ 10 pF max
CLOCK INPUTS (CLOCK,CLOCK)
Input High Voltage, WwH Van— 1.0 V min
Input Low Voltage, V. Van— 1.6 V max
Input Current, |\ +10 MA max Vin=04Vor24V
Input Capacitance, ¢ 10 pF typ
DIGITAL OUTPUT
Output High Voltage, ¥n 2.4 V min lsource= 400pA
Output Low Voltage, ¥, 0.4 V max lsink = 3.2 MA
Floating-State Leakage Current 20 HA max
Floating-State Output Capacitance 20 pF typ
ANALOG OUTPUTS
Gray Scale Current Range 15/22 mA min/max
Output Current
White Level Relative to Blank 17.69/20.40 mA min/max Typically 19.05 mA
White Level Relative to Black 16.74/18.50 mA min/max Typically 17.62 mA
Black Level Relative to Blank 0.95/1.90 mMA min/max Typically 1.44 mA
Blank Level on IOR, I10B 0/50 HA min/max Typically 5pA
Blank Level on 10G 6.29/8.96 mMA min/max Typically 7.62 mA
Sync Level on I0G 0/50 HA min/max Typically 5pA
LSB Size 17.22 PA typ
DAC-to-DAC Matching 3 % max Typically 1%
Output Compliance, ¥c 0/+1.4 V min/V max
Output Impedance, &t 100 kQ typ
Output Capacitance,dgr 30 pF max lour = 0 MA
VOLTAGE REFERENCE
Voltage Reference RangerM- 1.14/1.26 V min/V max Vrer = 1.235 V for Specified Penfmance
Input Current, \rer +5 YA typ
POWER REQUIREMENTS
Vaa 5 V nom
Ipn® 400 MA max 220 MHz Parts
[ an 370 mA max 170 MHz Parts
(FVS 350 mA max 135 MHz Parts
(FVS 330 mA max 110 MHz Parts
lan 315 mA max 85 MHz Parts
Power Supply Rejection Ratio 0.5 %/% max Typically 0.12%/%: COMP = 0.iF
DYNAMIC PERFORMANCE
Clock and Data Feedthroutf -30 dB typ
Glitch Impulse 50 pV secs typ
DAC-to-DAC Crosstalk -23 dB typ

NOTES
L£5% for all versions.

2Temperature range (jly t0 Tyax): 0°C to +70C; T, (Silicon Junction Temperaturg)100°C.

3Pixel Port is continuously clocked with data corresponding to a linear rayrpld0°C.

“Clock and data feedthrough is a function of the amount of overshoot and undershoot on the digital inputs. Glitch impulse includes clock and data feedthrough.
STTL input values are 0 to 3 volts, with input rise/fall time8 ns, measured the 10% and 90% points. Timing reference points at 50% for inputs and outputs.
SDAC-to-DAC crosstalk is measured by holding one DAC high while the other two are making low-to-high and high-to-low transitions.

Specifications subject to change without notice.
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TIMING CHARACTERISTICS? (.12 = #5 V: Vigr = +1.235 V: R = 280 €. IOR, 10G, 108 (R, = 37.5 €2, C, = 10 pF)

IOR, 106, 10B = GND. All specifications Ty to Tya unless otherwise noted.)

CLOCK CONTROL AND PIXEL PORT *“

220 MHz | 170 MHz | 135 MHz 110 MHz 85 MHz
Parameter Version | Version | Version | Version | Version| Units Conditions/Comments
fecLock 220 170 135 110 85 MHz max | Pixel CLOCK Rate
t1 4.55 5.88 7.4 9.1 11.77 nsmin Pixel CLOCK Cycle Time
to 2 2.5 3.2 4 4 nsmin Pixel CLOCK High Time
t3 2 25 3 4 4 ns min Pixel CLOCK Low Time
1y 10 10 10 10 10 ns max |Pixel CLOCK to LOADOUT Delay
fLoaDIN LOADIN CIOCking Rate
1:1 Multiplexing 110 110 110 110 85 MHz max
2:1 Multiplexing 110 85 67.5 55 42.5 MHz max
4:1 Multiplexing 55 42.5 33.75 27.5 21.25 MHz max
ts LOADIN Cycle Time
1:1 Multiplexing 9.1 9.1 9.1 9.1 9.1 nsmin
2:1 Multiplexing 9.1 11.76 14.8 18.18 23.53 | nsmin
4:1 Multiplexing 18.18 23.53 29.63 36.36 | 47.1 nsmin
te LOADIN High Time
1:1 Multiplexing 4 4 4 4 4 nsmin
2:1 Multiplexing 4 5 6 8 9 nsmin
4:1 Multiplexing 8 9 12 15 18 nsmin
t7 LOADIN Low Time
1:1 Multiplexing 4 4 4 4 4 ns min
2:1 Multiplexing 4 5 6 8 9 nsmin
4:1 Multiplexing 8 9 12 15 18 nsmin
tg 0 0 0 0 0 ns min Pixel Data Setup Time
) 5 5 5 5 5 ns min Pixel Data Hold Time
t10 0 0 0 0 0 nsmin LOADOUT to LOADIN Delay
T—t,° -5 -5 -5 -5 -5 ns max LOADOUT to LOADIN Delay
tpp’ Pipeline Delay
1:1 Multiplexing 5 5 5 5 5 CLOCKs |(1x CLOCK = t)
2:1 Multiplexing 6 6 6 6 6 CLOCKs
4:1 Multiplexing 8 8 8 8 8 CLOCKSs
t1o 10 10 10 10 10 nsmax Pixel CLOCK to PRGCKOUT Delay
t13 5 5 5 5 5 ns max SCKIN to SCKOUT Delay
t14 5 5 5 5 5 nsmin BLANK to SCKIN Setup Time
115 1 1 1 1 1 ns min BLANK to SCKIN Hold Time
ANALOG OUTPUTS”
220 MHz| 170 MHz| 135 MHz| 110 MHZ 85 MHz
Parameter Version | Version | Version | Version | Version| Units Conditions/Comments
tie 15 15 15 15 15 nstyp Analog Output Delay
t17 1 1 1 1 1 nstyp Analog Output Rise/Fall Time
t1s 15 15 15 15 15 nstyp Analog Output Transition Time
tsk 2 2 2 2 2 ns max Analog Output Skew (IOR, 10G, 10B)
0 0 0 0 0 nstyp
MPU PORTS? ®
220 MHz | 170 MHz| 135 MHz| 110 MHz 85 MHz
Parameter Version | Version | Version | Version | Version| Units Conditions/Comments
tio 3 3 3 3 3 nsmin | R/W, CO, C1 toCE Setup Time
too 10 10 10 10 10 ns min RAV, CO, C1 toCE Hold Time
to1 45 45 45 45 45 ns min CE Low Time
too 25 25 25 25 25 ns min CE High Time
tys? 5 5 5 5 5 nsmin CE Asserted to Databus Driven
tos 45 45 45 45 45 ns max | CE Asserted to Data Valid
tos 20 20 20 20 20 ns max CE Disabled to Databus Three-Stated
5 5 5 5 5 ns min
toe 20 20 20 20 20 nsmin Write Data (D0-D9) Setup Time
to7 5 5 5 5 5 ns min Write Data (D0-D9) Hold Time
REV. A -3—
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NOTES
TTL input values are 0 to 3 volts, with input rise/fall time8 ns, measured between the 10% and 90% points. ECL inputs (CLOGKCK) are
Vaa—0.8 V to Van—1.8 V, with input rise/fall times 2 ns, measured between the 10% and 90% points. Timing reference points at 50% for inputs and out-
puts. Analog output load 10 pF. Databus (D0-D9) loaded as shown in Figure 1. Digital output load for LOADOUT, PRGCKOUT, SCKQuand
SYNCOUT < 30 pF.
2£5% for all versions.
3Temperature range (jly t0 Tyax): 0°C to +70C; T, (Silicon Junction Temperaturg)100°C.
“Pixel Port consists of the following inputs: Pixel Inputs: RED [A, B, C, D]; GREEN [A, B, C, D]; BLUE [A, B, C, D], Palette Selects: PSO [A, B, C, D]; PS1
[A, B, C, DJ; Pixel ControlsSYNC, BLANK; Clock Inputs: CLOCKCLOCK, LOADIN, SCKIN; Clock Outputs: LOADOUT, PRGCKOUT, SCKOUT.
Stisthe LOADOUT Cycle Time and is a function of the Pixel CLOCK Rate and the Multiplexing Mode: 1:1 multiplexinGLOCK = t ns. 2:1 Multi-
plexing;T = CLOCK x 2 = 2x t; ns. 4:1 Multiplexingt = CLOCKx 4 = 4x t; ns.
5These fixed values for Pipeline Delay are valid under conditions whemedt-t,; are met. If either,f or 1-t,;, are not met, the part will operate but the Ripe De-
lay is increased by 2 additional CLOCK cycles for 2:1 Mode and is increased by 4 additional CLOCK cycles for 4:1 Mode, after calibration is performed.
"Output delay measured from the 50% point of the rising edge of CLOCK to the 50% point of full-scale transition. Output rise/fall time measured bEd#een the
and 90% points of full-scale transition. Transition time measured from the 50% point of full-scale transition to the output remaining within 2% afutgufinal
value (Transition time does not include clock and data feedthrough).
8,3 and 4 are measured with the load circuit of Figure 1 and defined as the time required for an output to cross 0.4 V or 2.4 V.
%,5 is derived from the measured time taken by the data outputs to change by 0.5 V when loaded with the circuit of Figure 1. The measured nerbrapcs then
lated back to remove the effects of charging the 100 pF capacitor. This means that thg, tineted in the Timing Characteristics is the true véduehe device
and as such is independent of external databus loading capacitances.

Specifications subject to change without notice.

Isource

Figure 1. Load Circuit for Databus Access and Relinquish Times
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Figure 4. Pixel Input to Analog Output Pipeline with Minimum LOADOUT to LOADIN Delay (4:1 Multiplex Mode)

cLocK
jg\f\[\[\[\f\[\[\j
-—T—

LoADOUT | \ # \ ) \ y \ / \ / \

LOADIN \ 8 \ \> \ 8 \I\ 1 \ / \ / \

PIXEL INPUT X Ay By X XAM
DATA* Cy DOy Cs

ANALOG

IOR, IOR [ 11 11 1
10G, I0G
ST N S ) ) ) ) ) ) G 6 0 R G O O O D O

DATA IpLL, SYNCOUT

-t tep Lt

*INCLUDES PIXEL DATA (R0-R7, GO-G7, BO-B7); PALETTE SELECT INPUTS (PS0-PS1); BLANK; SYNC

Figure 5. Pixel Input to Analog Output Pipeline with Maximum LOADOUT to LOADIN Delay (4:1 Multiplex Mode)

REV. A 5

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6129811/adv7150.html

ADV7150

= PUANUNN U UL

LosoouT | \ | /A VO | Y N VY N WY A

oon NS\ Ly W L

PIXEL INPUT
DATA* |

ANALOG IOR, IOR " y I
10G, I0G [ A B A B A B A B
OUTPUT 0B, IO \ N N-1 N N N+L N+L N+2 N+2
DATA '

IpLL, SYNCOUT

> t »

d PD L

*INCLUDES PIXEL DATA (R0-R7, GO-G7, BO-B7); PALETTE SELECT INPUTS (PS0-PS1); BLANK; SYNC

Figure 6. Pixel Input to Analog Output Pipeline with Minimum LOADOUT to LOADIN Delay (2:1 Multiplex Mode)

VAT AN AY N VWA VAN AW AWAUAWA

LOADOUT ] \ \ \ \ / \_/_\_/_\_

LOADN\g\g\\\/\/\/\/

g D (3 (55 B (ST G (D (D G G D

ANALOG [ | 1OR.OR T I 10 ]
10G, 10G [
OuTPUT 0B, 0B { Anva fp B An Bnu f Ane | Bna ) Anez | Bne2
DATA

IPLL, SYNCOUT

< PD Lt

*INCLUDES PIXEL DATA (RO0-R7, GO-G7, B0-B7); PALETTE SELECT INPUTS (PS0-PS1); BLANK; SYNC

Figure 7. Pixel Input to Analog Output Pipeline with Maximum LOADOUT to LOADIN Delay (2:1 Multiplex Mode)

—6— REV. A

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6129811/adv7150.html

ADV7150

CLOCK J
PRGCKOUT
(cLockia) |
PRGCKOUT
(cLocksg) |
PRGCKOUT
(CLOCK/16) _|
PRGCKOUT
(CLOCK/32) |
—> |,
Figure 8. Pixel Clock Input vs. Programmable Clock Output (PRGCKOUT)
—> i3 [— ot e
o N T TN
_/ |/
—p tlS lg—
BLANKING (C »
<+ > >
—_— \ \} PERIOD
AN y Vi
SCKOUT /_\_/_\
— — % s !
END OF SCAN LINE (N) START OF SCAN LINE (N+1)

Figure 9. Video Data Shift Clock Input (SCKIN) & BLANK vs. Video Data Shift Clock Output (SCKOUT)
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Figure 11. Microprocessor Port (MPU) Interface Timing

RECOMMENDED OPERATING CONDITION

Parameter Symbol Min Typ Max Units
Power Supply Vaa 4.75 5.00 5.25 Volts
Ambient Operating Temperature Ta 0 +70 °C
Reference Voltage VR&er 1.14 1.235 1.26 Volts
Output Load R, 37.5 Q
CAUTION

ESD (electrostatic discharge) sensitive device. Electrostatic charges as high asréadiy
accumulate on the human body and test equipment and can discharge without detectio WARNING! @

Although the ADV7150 features proprietary ESD protection circuitry, permanent damage may “
occur on devices subjected to high energy electrostatic discharges. Therefore, proper ES

precautions are recommended to avoid performance degradation or loss of functionality. ESD SENSITIVE DEVICE

ABSOLUTE MAXIMUM RATINGS ?!

VaatOGND ..o 7V. 16-Lead QFP Configuration
Voltageon Any Digital Pin .... GND-0.5Vto sy +0.5V
Ambient Operating TemperatureT. . . . . -55°C to +1258C 160 121
Storage Temperature T . ............ 65 to +150C InnannannAnnRAnnRARORNAORRAARDOANY
Junction Temperature §T ... ................ +150°C —{® ROW D L 100
LeadTemperaturgSoldering,10secs). .. ........ +260°C = X_ rinno.1 O =
VaporPhaseSoldering(1 minute) . . ............ +220°C — IDENTIFIER E
Analog Outputs to GNB .. .......... GND —0.5t0 Vaa = =
NOTES = =i
1stresses above those listed under “Absolute Maximum Ratings” may cause = —
permanent damage to the device. This is a stress rating only and functional = —
operation of the device at these or any other conditions above those listed in the = ADV7150 QFP —
operational sections of this specification is not implied. Exposure to absolute = <« TOP VIEW o=
maximum rating conditions for extended periods may affect device reliability. — % (NOT TO SCALE) % —
2Analog Output Short Circuit to any Power Supply or Common can be of an = & =
indefinite duration. — —

ORDERING GUIDE 23 = =

Speed = =
220 MHz | ADV7150LS220 110 MHz | ADV7150LS110 E O =]
170 MHz | ADV7150LS170 85 MHz | ADV7150LS85 40 = ROW B =M
135 MHz | ADV7150L5135 TSI
NOTES 41 80
1ADV7150 is packaged in a 160-pin plastic quad flatpack, QFP.
2All devices are specified forQ to +70C operation.
3Contact sales office for latest information on package design.
-8 REV. A
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ADV7150 PINASSIGNMENTS

Pin Pin Pin Pin
Number Mnemonic Number Mnemonic Number Mnemonic Number Mnemonic
1 G34 41 PSL 81 NC 121 R1,

G3g 42 BOA 82 D2 122 R1g
3 G3c 43 BOg 83 NC 123 R1c
4 G3p 44 BOc 84 GND 124 R1y
5 G4, 45 BOp 85 GND 125 R2,
6 G4p 46 Bla 86 GND 126 R2s
7 G4c 47 Blg 87 D3 127 R2-
8 G4p 48 Blc 88 D4 128 R2,
9 G5, 49 Bilp 89 D5 129 R3,
10 G5 50 B2, 90 Vs 130 R3;
11 G5c 51 B2g 91 D6 131 R3:
12 G5 52 B2: 92 D7 132 R3p
13 CLOCK 53 B2, 93 D8 133 R4,
14 CLOCK 54 B3a 94 D9 134 R4g
15 LOADIN 55 B3g 95 GND 135 R4c
16 LOADOUT 56 B3c 96 GND 136 R4,
17 Vaa 57 B3p 97 GND 137 R5,
18 Vaa 58 B4a 98 10B 138 R5g
19 PRGCKOUT 59 B4g 99 IOR 139 R5¢
20 SCKIN 60 B4c 100 10G 140 R5,
21 SCKOUT 61 B4, 101 I0B 141 R6,
22 SYNCOUT 62 B5a 102 10G 142 R6g
23 GND 63 B5g 103 Vs 143 R6¢
24 GND 64 B5c 104 Vaa 144 R6p
25 GND 65 B5p 105 Vaa 145 R7,
26 G6a 66 B6a 106 IOR 146 R7s
27 G6g 67 B6g 107 COMP 147 R7c
28 G6¢ 68 B6¢ 108 VRer 148 R7p
29 G6p 69 B6p 109 Rset 149 GOa
30 G7a 70 B7a 110 lpLL 150 GOg
31 G7g 71 B7g 111 GND 151 GO
32 G7¢ 72 B7c 112 Vaa 152 GOp
33 G7p 73 B7p 113 Vaa 153 Gl
34 PSQ. 74 CE 114 Vs 154 Gl
35 PSG 75 RAW 115 SYNC 155 Gl
36 PSQ 76 COo 116 BLANK 156 Glp
37 PSQ 77 C1l 117 ROA 157 G2,
38 PS1, 78 DO 118 RO 158 G2
39 PS%k 79 D1 119 ROc 159 G2
40 PSLt 80 GND 120 RO 160 G2y
NC = No Connect.
REV. A o
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PIN FUNCTION DESCRIPTION

Mnemonic

Function

RED (RQ,. .. RG—-R7Z ... R%),
GREEN (GQ . .. GQ—G7a. . . GB),
BLUE (BOa . . . BG—-B7s. .. B%)

PSQ....PS@, PSL ... PS}

LOADIN

LOADOUT

PRGCKOUT

SCKIN

SCKOUT

CLOCK, CLOCK

BLANK

SYNC

SYNCOUT

DO-D9

Pixel Port (TTL Compatible Inputs): 96 pixel select inputs, with 8 bits each for Red, 8
bits for Green and 8 bits for Blue. Each bit is multiplexed [A-D] 4:1, 2:1 or 1:1. It can
be configured for 24-Bit True-Color Data, 8-Bit Pseudo-Color Data and 15-Bit True-Colo
Data formats. Pixel Data is latched into the device on the rising edge of LOADIN.

Palette Priority Selects (TTL Compatible Inputs): These pixel port select inputs deter-
mine whether or not the device’s pixel data port is selected on a pixel by pixel basis.
The palette selects allow switching between multiple palette devices. The device can be
preprogrammed to completely shut off the DAC analog outputs. If the values of PSO
and PS1 match the values programmed into bits MR16 and MR17 of the Mode Regis-
ter, then the device is selected. Each bit is multiplexed [A-D] 4:1, 2:1 or 1:1. PSO and
PS1 are latched into the device on the rising edge of LOADIN.

Pixel Data Load Input (TTL Compatible Input). This input latches the multiplexed
pixel data, including PSO-PSBI.LANK andSYNC into the device.

Pixel Data Load Output (TTL Compatible Output). This output control signal runs at
a divided down frequency of the pixel CLOCK input. Its frequency is a function of the
multiplex rate. It can be used to directly or indirectly drive LOADIN

fLoabout = feLocM

whereM = 1 for 1:1 Multiplex Mode
M = 2 for 2:1 Multiplex Mode
M = 4 for 4:1 Multiplex Mode.

Programmable Clock Output (TTL Compatible Output). This output control signal
runs at a divided down frequency of the pixel CLOCK input. Its frequency is user
programmable and is determined by bits CR30 and CR31 of Command Register 3

fPRGCKOUT: fCLOCK/N
whereN = 4, 8, 16 and 32.

Video Shift Clock Input (TTL Compatible Input). The signal on this input is internally
gated synchronously with tlBL.ANK signal. The resultant output, SCKOUT, is a
video clocking signal that is stopped during video blanking periods.

Video Shift Clock Output (TTL Compatible Output). This output is a synchronously
gated version of SCKIN arBLANK. SCKOUT, is a video clocking signal that is
stopped during video blanking periods.

Clock Inputs (ECL Compatible Inputs). These differential clock inputs are designed to
be driven by ECL logic levels configured for single supply (+5 V) operation. The clock
rate is normally the pixel clock rate of the system.

Composite Blank (TTL Compatible Input). This video control signal drives the analog
outputs to the blanking level.

Composite-Sync Input (TTL Compatible Input). This video control signal drives the
10G analog output to th€YNC level. It is only asserted during the blanking period.
CR22 in Command Rjster 2 must be set ¥YNC is to be decoded onto the analog
output, otherwise thBYNC input is ignored.

Composite-Sync Output (TTL Compatible Output). This video output is a delayed
version ofSYNC. The delay corresponds to the number of pipeline stages of the device.

Databus (TTL Compatible Input/Output Bus). Data, including color palette values and
device control information is written to and read from the device over this 10-bit, bidi-
rectional databus. 10-bit data or 8-bit data can be used. The databus can be configured
for either 10-bit parallel data or byte data (8+2) as well as standard 8-bit data. Any un-
used bits of the databus should be terminated through a resistor tohsittmgital

power plane (¥c) or GND.

Chip Enable (TTL Compatible Input). This input must be at Logic “0,” when writing
to or reading from the device over the databus (D0-D9). Internally, data is latched on
the rising edge ofE.

—10— REV. A

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6129811/adv7150.html

ADV7150

Mnemonic

Function

R

Co, C1

I0R; IOR, 10G;10G, I0B;
0B

VRer

Rser

COMP

IpLL

GND

Read/Write Control (TTL Compatible Input). This input determines whether data is
written to or read from the device’s registers and color palette RAWI.&RHCE must

be at Logic “0” to write data to the part.\Rimust be at Logic “1” an@E at Logic

“0” to read from the device.

Command Controls (TTL Compatible Inputs). These inputs determine the type of read
or write operation being performed on the device over the databus (see Interface Truth
Table). Data on these inputs is latched on the falling edg& of

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 dou-
bly terminated 7% loads.

IOR, IOG andIOB are the complementary outputs of IOR, I0G and I0OB. These out-
puts can be tied to GND if it is not required to use differential outputs.

Voltage Reference Input (Analog Input). An external 1.235 V voltage reference is re-
quired to drive this input. An AD589 (2-terminal voltage reference) or equivalent is rec-
ommended. (Note: It is not recommended to use a resistor network to generate the
voltage reference.)

Output Full-Scale Adjust Control (Analog Input). A resistor connectéalds this pin
and analog ground controls the absolute amplitude of the output video signal. The value
of Rser is derived from the full-scale output current on 10G according to the following
equations:

Rset (Q) = C1 x VRedIOG (MA); SYNC on GREEN

RseT(Q) = C2x Vred10G (mA); NOSYNC on GREEN.

Full-Scale output currents on IOR and 0B for a particular valuesgf &e given by:
IOR (MA)= C2 x Vrer(V)/RseT(Q)

and
OB (mA) = C2 x Vger (V)/RseT (Q)

where C1 = 6,050; PEDESTAL = 7.5 IRE

=5,723; PEDESTAL =0 IRE
and

C2 = 4,323; PEDESTAL = 7.5 IRE

= 3,996; PEDESTAL =0 IRE.

Compensation Pin. A 04F capacitor should be connected between this pin and V

Phase Lock Loop Output Current (High Impedance Current Source). This output is
used to enable multiple ADV7150s along with ADV7151s to be synchronized together
with pixel resolution when using an external PLL. This output is trigggitedr from

the falling edge o$§YNC or BLANK as determined by bit CR21 @bmmand Register

2. When activated, it supplies a current corresponding to:

IpLe (MA) = 1,728x Vge(V)/Rser (Q)
When not using the|, function, this output pin should be tied to GND.

Power Supply (+5 \* 5%). The part contains multiple power supply pins, all should be
connected together to one common +5 V filtered analog power supply.

Analog Ground. The part contains multiple ground pins, all should be connected
together to the system’s ground plane.

REV. A
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(Continued from page 1) The on-chip video clock controller circuit generates all the inter-
The device consists of three, high speed, 10-bit, video D/A comal clocking and some additional external clocking signals. An
verters (RGB), three 25610 (one 256 30) color look-up external ECL oscillator source with differential outputs is all
tables, palette priority selects, a pixel input data multiplexer/ that is required to drive the CLOCK a@d.OCK inputs of the
serializer and a clock generator/divider circuit. The ADV7150 isADV7150. The part can also be driven by an external clock gen-
capable of 1:1, 2:1 and 4:1 multiplexing. The onboard palette erator chip circuit, such as the AD730.

priority select inputs enable multiple palette devices to be con-1po ADV7150 is capable of generating RGB video output sig-
nected together for use in multipalette and window application$,5s which are compatible with RS-343A and RS-170 video
The part is controlled and programmed through the micropro- ¢o - qards without requiring external buffering.

cessor (MPU) port. The part also contains a number of onboarda S )

test registers, associated with self diagnostic testing of the de- Test diagnostic circuitry has been included to complement the
vice. The individual Red, Green and Blue pixel input ports al- USers system level debugging.

low True-Color, image rendition. True-Color image rendition, The ADV7150 is fabricated in a +5 V CMOS process. Its

at speeds of up to 220 MHz, is achieved through the use of thenonolithic CMOS construction ensures greater functionality
onboard data multiplexer/serializer. The pixel input port’s flex- with low power dissipation.

ibility allows for direct interface to most standard frame buffer

memory configurations. The ADV7150 is packaged in a plastic 160-pin power quad flat-

pack (QFP). Superior thermal dissipation is achieved by inclu-
The 30 bits of resolution, associated with the color look-up tablsion of a copper heatslug, within the standard package outline to
and triple 10-bit DAC, realizes 24-bit True-Color resolution,  which the die is attached.

while also allowing for the onboard implementatiorirdariza-

tion algorithms, such as Gamma-Correction. This allows effec-

tive 30-Bit True-Color operation.

CIRCUIT DETAILS AND OPERATION Pixel Port and Clock Control Circuit
OVERVIEW The Pixel Port of the ADV7150 is directly interfaced to the

Digital video or pixel data is latched into the ADV7150 over theVideo/graphics pipeline of a computer graphics subsystem. Itis
devices Pixel Port. This data acts as a pointer to the onboard Connected directly or through a gate array to the video RAM of
Color Palette RAM. The data at the RAM address pointed to ign€ Systems Frame-Buffer (video memory). The pixel port on
latched into the digital-to-analog converters (DACs) and output€ device consists of:

as an RGB analog video signal. Color Data RED, GREEN, BLUE
For the purposes of clarity of description, the ADV7150 is bro- Pix€l Controls SYNC, BLANK
ken down into three separate functional blocks. These are: ~ Palette Selects PSO0-PS1
1. Pixel port and clock control circuit The associated clocking signals for the pixel port include:
2. MPU port, registers and color palette Clock Inputs CLOCK, CLOCK,
- . LOADIN, SCKIN
3. Digital-to-analog converters and video outputs Clock Outputs LOADOUT, PRGCKOUT,
Table | shows the architectural and packaging differences be- SCKOUT
tween other devices in the ADV715x series of workstation partsrhese onboard clock control signals are included to simplify in-
(For more details consult the relevant data sheets.) terfacing between the part and the frame buffer. Only two con-
) ) ) trol input signals are necessary to get the part operational,
Table I. Archl_tectural and Packaging Differences of the CLOCK andCLOCK (ECL Levels). No additional signals or
ADV715x Series external glue logic are required to get Bieel Port & Clock

Control Circuitof the part operational

Pixel Port (Color Data)

The ADV7150 has 96 color data inputs. The part has four (for
4:1 multiplexing) 24-bit wide direct color data inputs. These are
user programmed to support a number of color data formats in-
cluding 24-Bit True Color, 15-Bit True Color and 8-Bit Pseudo
Color (see “Color Data Formats” section) in 4:1, 2:1 and 1:1

multiplex modes.
24 L é
A
24
24
24

Description ADV7150 ADV7152* | ADV7151*

24-Bit “Gamma” True Color
24-Bit “Standard” True Color
8-Bit “Gamma” Pseudo Color
8-Bit “Standard” Pseudo Colo
15-Bit True Color

220 MHz — True Color

220 MHz — Pseudo Color
Triple 10-Bit DACs

4:1 Multiplexing

2:1 Multiplexing

—h»
1:1 Multiplexing . . . - B |
160-Lead QFP . MULTIPLEXER
100-Lead QFP . . R
D sl

*See ADV7151 and ADV7150 data sheets for more information on these parts.

Figure 12. Multiplexed Color Inputs for the ADV7150
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Color data is latched into the parts pixel port on every rising  Multiplexing
edge of LOADIN (see Timing Waveform, Figure 3). The The onboard multiplexers of the ADV7150 eliminate the need
required frequency of LOADIN is determined by the multiplex for external data serializer circuits. Multiple video memory

rate, where: devices can be connected, in parallel, directly to the device.
fLOADIN = fCLOCK/4 4:1 MultlpleX MOde |

fLOADIN = fCLOCK/Z 2:1 Mu|t|p|ex Mode VIDEO MEMORY/ FRAME BUFFER | ADV7150

fLOADIN = fCLOCK 1:1 MUltlpleX Mode o :

Other pixel data signals latched into the device by LOADIN VRAM (BANK A)  [Zamr 7T

i — 24 , |

includeSYNC, BLANK and PS0-PS1. VRAM (BANK B) mp

Internally, data is pipelined through the part by the differential on, | MULTIPLEXER ; 41X3§3Mh;'52)
pixel clock inputs, CLOCK an@LOCK. The LOADIN con- VRAM (BANK C) I|+|'>

trol signal needs only have a frequency synchronous relationship 2,

to the pixel CLOCK (see “Pipeline Delay & Onboard Calibra- VRAM BANKD) [z 7 |

tion” section). A completely phase independent LOADIN signal
can be used V.Vith the ADV7150, allowing the CLOCK to occur Figure 13. Direct Interfacing of Video Memory to ADV7150
anywhere during the LOADIN cycle. )

| velv. th ianal of th Figure 13 shows four memory banks of 33 MHz memory con-
Alternatively, the LOADOUT signal Of_t € A[?V7150 can ?e nected to the ADV7150, running in 4:1 multiplex mode, giving
used. LOADOUT can be connected either directly or indirectly, o ltant pixel or dot clock rate of 132 MHz. As mentioned in

to LOADIN. Its frequency is automatically set to the correct o hrevious section, the ADV7150 supports a number of color
LOADIN requirement. data formats in 4:1, 2:1 and 1:1 multiplex modes.

SYNC, BLANK ) . . In 1:1 multiplex mode, the ADV7150 is clocked using th
The BLANK andSYNC video control signals drive the analog | oapN signal. This means that there is no requirement for dif-

outputs to the blanking arfYNC levels respectively. These o rentia| ECL inputs on CLOCK ar@LOCK. The pixel clock is
signals are latched into the part on the rising edge of LOADIN. .q1naoeg directly to LOADIN. (Note: The ECL DOCK can

The SYNC information is encoded onto the I0G analog signal ;|| e used to generate LOADOUT PRGCKOUT, jetc
when Bit CR22 of Command Register 2 is set to a Logic “1.” i

The SYNC input is ignored if CR22 is set to “0.” CLOCK CONTROL CIRCUIT

SYNCOUT The ADV7150 has an integrated Clock Control Circuit (Figure
In some applications where it is not permissible to encode 14). This circuit is capable of both generating the ADV7150’s
SYNC on green (IOG)SYNCOUT can be used as a separate internal clocking signals as well as external graphics subsystem
TTL digital SYNC output. This has the advantage over an indeclocking signals. Total system synchronization can be attained
pendent (of the ADV715QYNC in that it does not necessitate by using the parts output clocking signals to drive the control-
knowing the absolute pipeline delay of the part. This allows  ling graphics processor's master clock as well as the video frame
complete independence between LOADIN/Pixel Data and buffers shift clock signals.

CLOCK. TheSYNC input is connected to the device as normal
with Bit CR22 of Command Register 2 set to “0” thereby pre-
ventingSYNC from being encoded onto IOG. Bit CR12 of
Command Register 1 is set to “1,” enabIlBIQNCOUT. The
output signal generates a TBYNCOUT with correct pipeline PRGCKOUT
delay that is capable of directly driving the compaSK¥NC

signal of a computer monitor. LOADOUT

PS0-PS1 (Palette Priority Select Inputs) SCKOUT
These pixel port select inputs determine whether or not the de-

vice is selected. These controls effectively determine whether the BLANK
devices RGB analog outputs are turned-on or shut down. When SYNC
the analog outputs are shut down, IOR, 10G and IOB are
forced to 0 mA regardless of the state of the pixel and control
data inputs. This state is determined on a pixel by pixel basis as LOADIN
the PSO-PS1 inputs are multiplexed in exactly the same format

as the pixel port color data. These controls allow for switching

between multiple palette devices (see Appendix 4). If the values

of PSO and PS1 match the values programmed into bits MR16

CLOCK
CLOCK

Yy

TO - -

=~ vy v ¥y ¥

DIVIDE BY DIVIDE BY
N (+N) M (+ M)
]

ENABLE

T

SCKIN

ADV7150

TO COLOR DATA
MULTIPLEXER

i I i i M IS A FUNCTION OF MULTIPLEX RATE N IS INDEPENDENTLY
and MRl? of the Mode Rgglgter, the_n the device is selected, if N GO OF ML TPLEX Vv
there is no match the device is effectively shut down. M = 2 IN 2:1 MULTIPLEX MODE N= (4, 8, 16, 32)

M=1IN 1:1 MULTIPLEX MODE

Figure 14. Clock Control Circuit of the ADV7150
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CLOCK, CLOCK Inputs
The Clock Control Circuit is driven by the pixel clock inputs, LOADOUT
CLOCK andCLOCK. These inputs can be driven by a differ- VIDEO ADV7150 VIDEO

LOADOUT(1)

LOADOUT

. . . ADV7150
ential ECL oscillator running from a +5 V supply. FRAME FRAME

BUFFER LOADIN BUFFER

LOADOUT(2)

Alternatively, the ADV7150 CLOCK inputs can be driven by a HOADIN

Programmable Clock Generator (Figure 15), such as the
ICS1562. The ICS1562 is a monolithic, phase-locked-loop,
clock generator chip. It is capable of synthesizing differential

ECL output frequencies in a range up to 220 MHz from a single-°AP°UT LOADOUT(1)
low frequency reference crystal. DELAY
LOW FREQUENCY LOADIN LOADOUT(2)

OSCILLATOR

PIXEL
DATA

PIXEL
DATA

|| Vaa
Vetock  GND Vee Vee Figure 16. LOADOUT vs. Pixel Clock Input (CLOCK, CLOCK)
% % +5v PRGCKOUT
v {0 3# The PRGCKOUT | signal bl
ECLOWE( )gcmcx e control signal outputs a user programmable
ECLoyr- CLocK clock frequency. Itis a divided down frequency of the pixel
> 2300 S 100 CLOCK (see Figure 8). The rising edge of PRGCKOUT is
CLOCK % % synchronous to the rising edge of LOADOUT
GENERATOR GND  GND  Va ADVTLS0 ferackouT= feLock/N
01pF % whereN = 4, 8, 16 or 32.
Vrer OUT ¢ Veer One application of the PRGCKOUT is to use it as the master
clock frequency of the graphics subsystems processor or
GND —2— controller.
D0-D3 CS RW GND
SCKIN, SCKOUT
Figure 15. PLL Generator Driving CLOCK, CLOCK of the These \_/ldeo memory _S|gnals are used to minimize exter_nal sup-
port chips. Figure 17 illustrates the function that is provided.
ADV7150 . . . .
An input signal applied to SCKIN is synchronously AND-ed
CLOCK CONTROL SIGNALS with the video bIanklng_ signaBLANK). _Th_e resulting signal is
LOADOUT output on SCKOUT. Figure 9 of the Timing Waveform section

The ADV7150 generates a LOADOUT control signal which shows the relationship between SCKOUT, SCKIN BidNK.
runs at a divided down frequency of the pixel CLOCK. The
frequency is automatically set to the programmed multiplex
rate, controlled by CR37 and CR36 of Command Register 3.

fLOADOUT = fCLOCK/4 4:1 MuItIpIeX Mode BLANK —
fLOADOUT = fCLOCKIZ 2:1 MuItIpIeX Mode SYNC —» l ENABLE
fLoapout = feLock 1:1 Multiplex Mode SCKIN 9

The LOADOUT signal is used to directly drive the LOADIN
pixel latch signal of the ADV7150. This is most simply achieved
by tying the LOADOUT and LOADIN pins together. Alterna- Figure 17. SCKOUT Generation Circuit

tively, the LOADOUT signal can be used to drive the frame  The SCKOUT signal is essentially the video memory shift con-
buffer’s shift clock signals, returning to the LOADIN input de- trol signal. It is stopped during the screen retrace. Figure 18
layed with respect to LOADOUT. shows a suggested frame buffer to ADV7150 interface. This is a
I it is not necessary to have a known fixed number of pipeline Minimum chip solution and allows the ADV7150 control the
delays, then there is no limitation on the delay between LOADOVerall graphics system clocking and synchronization.

OUT and LOADIN (LOADOUT(1) and LOADOUT(2)).

LOADIN and Pixel Data must conform to the setup and hold
times (g and ).

LOADOUT
LOADIN
SCKIN

If, however, it is required that the ADV7150 has a fixed number ot ADV7150
of pipeline delays £b), LOADOUT and LOADIN must con- BUFFER __
form to timing specificationg ¢ andt-ty; as illustrated in Fig- S our
ures 4to 7.

PIXEL
DATA

Figure 18. ADV7150 Interface Using SCKIN and SCKOUT
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Pipeline Delay and Onboard Calibration 24-BIT 24-BIT TO 24-BIT 24-8IT ANALOG VIDEO
The ADV7150 has a fixed number of pipeline delays)(tso COLORDATA LOOK-UPTABLE COLORDATA ouTPUTS

long as timings;p andt-t;; are met. However, if a fixed pipeline
delay is not a requirement, timingg &ndt-t;; can be ignored,

a calibration cycle must be run and there is no restriction on
LOADIN to LOADOUT timing. If timings tgandt-t;; are not

n.| RED 8, 8-BIT RED
~ | 256 x8 ouT

— GREEN 8, o 8-BIT GREEN
256 x 8 GREEN DAC ouT

©_|oo |
S N
\
\
Py
m
%U
o
>
(e]

met, the part will function correctly though with an increased
number of pipeline delaysgd+ N CLOCKS (for 4:1 mode L] BLUE 8, .| sBm BLUE
N = 4, for 2:1 mode N = 2, for 1:1 mode N = 0). The ADV7150 »-| 2508 TP BLUE DAC out

has onboard calibration circuitry which synchronizes pixelaeda
LOADIN with the internal ADV7150 clocking signals. Calibra-
tion can be performed in two ways: during the devices initializa-
tion sequence by toggling two bits of the Mode Register, MR10
followed by MR15, or by writing a “1” to Bit CR10 of Gomand  8-Bit “Gamma” Pseudo Color

Register 1 whih executes a calibratiomavery Vertical Sync.  (CR25, CR26, CR27 =X, 0,00r X, 1,00r X, 0, 1 and

Figure 20. 24-Bit to 24-Bit Direct True-Color Configuration

MR11 = 1)
COLOR VIDEO MODES This mode sets the part into 8-bit Pseudo-Color operation. The
The ADV7150 supports a number of color video modes all at Pixel port accepts 8 bits of pixel data which indexes a 30-bit
the maximum video rate. word in the Look-Up Table RAM. The Look-Up Table is con-

igured as a 256 location by 30 bits deep RAM (10 bits each for
ed, Green and Blue). The output of the RAM drives the
DACs with 30-bit data (10 bits each for Red, Green and Blue).

Command bits CR24—-CR27 of Command Register 2 along wit
Bit MR11 of Mode Register 1 determine the color mode.

24-Bit “Gamma” True Color

(CR25, CR26, CR27 = 1,1, 1 and MR11 = 1) TODATA  LOOKUPTABLE COLORDATA OUTPUTS
The part is set to 24-bit/30-bit True-Color operation. The pixel — — — >
port accepts 24 bits of color data which is directly mapped to s, _ | rep 10, .| 08I RED
the Look-Up Table RAM. The Look-Up Table is configured as ! " [2s6x10 ’ RED DAC out
a 256 location by 30 bits deep RAM (10 bits each for Red, GREEN
; . —— 10, o | 10BIT GREEN
Green and Blue). The output of the RAM drives the DACs with P 556 x 10 7—®|GREEN DAC ouT
30-bit data (10 bits each for Red, Green and Blue). The RAM is
preloaded with a user determined, nonlinear function, such as a Py A RN E_> BLUE
. . 7| BLUE DAC ouT
gamma correction curve.
24-BIT 24-BIT TO 30-BIT 30-BIT ANALOG VIDEO
COLOR DATA LOOK-UP TABLE COLOR DATA OUTPUTS
’ ’ ’ Figure 21. 8-Bit to 30-Bit Pseudo-Color Configuration
. 10, o | 10-BIT RED . . f
> 25FéExDlo T @_’ out This mode allows for the display of 256 simultaneous colors out
, | of a total palette of millions of addressable colors.
g L__| GREEN 10, .| 10-BIT GREEN .
Y »>256 x 10 > @_’ out 8-Bit “Standard” Pseudo Color
7 (CR25, CR26, CR27=X,0,00r X,1,00r X, 0,1 and
— BLUE 10, . | 108BT BLUE MR11 = 0)
»-| 256X 10 7| 51 UE DAC ouT \ ] ) )
This mode sets the part into 8-bit Pseudo-Color operation. The
pixel port accepts 8 bits of pixel data which indexes a 24-bit

word in the Look-Up Table RAM. The Look-Up Table is con-
Figure 19. 24-Bit to 30-Bit True-Color Configuration figured as a 256 location by 24 bits deep RAM (10 bits each for
Red, Green and Blue). The output of the RAM drives the

This mode allows for the display of full 24-bit, Gamma- DACs with 24-bit data (8 bits each for Red, Green and Blue).

Corrected True-Color Images.

24-Bit "Standard” True Color SEIPNEL ERUIRMEL colvman  ASRUSEO
(CR25, CR26, CR27 =1,1, 1 and MR11 = 0) — — E—
This mode sets the part into direct 24-bit True-Color operation. | rep 8, E_» RED
The pixel port accepts 24 bits of color data which is directly 4 " | 2568 " 7| REDDAC ouTt
mapped to Look-Up Table RAM. The Look-Up Table is con- CREEN Py

figured as a 256 location by 24 bits deep RAM (8 bits each for = 256 %8 S @—» SREEN
Red, Green and Blue) and essentially acts as a bypass RAM.

The output of the RAM drives the DACs with 24-bit data (8 — e e, ] BT BLUE
bits each for Red, Green and Blue). The RAM is preloaded with > T |BrUEDAC our
a linear function.

This mode allass for the display of full 24-bit True-Color
Images. Figure 22. 8-Bit to 24-Bit Pseudo-Color Configuration

This mode allows for the display of 256 simultaneous colors out
of a total palette of millions of addressable colors.
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15-Bit “Gamma” True Color

(CR24, CR25, CR26,CR27=0,0,1,10r1,0,1,1 and

MR11 = 1)

The part is set to 15-bit True-Color operation. The pixel port

accepts 15-bits of color data which is mapped to the 5 LSBs of

each of the red, green and blue palettes of the Look-Up Table
RAM. The Look-Up Table is configured as a 32 location by

30 bits deep RAM (10 bits each for Red, Green and Blue). The

output of the RAM drives the DACs with 30-bit data (10 bits
each for Red, Green and Blue).

15-BIT 15-BIT TO 30-BIT 30-BIT ANALOG VIDEO

COLORDATA  LOOK-UP TABLE ~ COLOR DATA OUTPUTS
B —_— —_—
RED 10, .| 108IT RED
~ [ 32x10 * 7| REDDAC ouT
5

5, 5| GREEN 10, .| 10-BIT GREEN

7 P 32x10 7~ |GREEN DAC ouT

—/—‘

| BLUE 10, o | 10BIT BLUE

p| 32%10 7—®| BLUE DAC ouT

Figure 23. 15-Bit to 30-Bit True-Color Configuration

This mode allows for the display of 15-bit, Gamma-Corrected
True-Color Images.

15-Bit “Standard” True Color

(CR24, CR25, CR26,CR27=0,0,1,10r1,0,1,1 and

MR11 = 0)

The part is set to 15-bit True-Color operation. The pixel port
accepts 15 bits of color data which is mapped to the 5 LSBs of
each of the red, green and blue palettes of the Look-Up Table
RAM. The Look-Up Table is configured as a 32 location by

24 bits deep RAM (8 bits each for Red, Green and Blue). The
output of the RAM drives the DACs with 24-bit data (8 bits
each for Red, Green and Blue).

15-BIT 15-BIT TO 24-BIT 24-BIT ANALOG VIDEO
COLORDATA  LOOK-UP TABLE ~ COLOR DATA OUTPUTS
. JE——. [
».| RED 8 4 u 8-BIT RED
" | 32x8 ” 7| REDDAC ouTt
5
5 L__| GREEN g, | BT GREEN
y 1 32x8 7" |GREEN DAC ouT
_/_‘
—{ BLUE | g, | sa&IT BLUE
| 32%8 7—™ | BLUE DAC ouT

Figure 24. 15-Bit to 24-Bit True-Color Configuration
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256 x 10
RAM
(RED LUT)

5/ | LOCATION "31"

0D |D
HEHEEE

10:
TO

RED
DAC

RO LOCATION "0’

256 x 10
RAM
(GREEN LUT)

G3

5, | LOCATION "31"

10:
TO

GREEN
DAC

LOCATION "0"

256 x 10
RAM
(BLUE LUT)

7y Ay /4

5/ | LOCATION "31"

10:
TO

BLUE
DAC

LOCATION "0"

PIXEL | PIN
INPUT | ASSIGN-
DATA | MENTS

DATA
LATCHED
TO

PIXEL
PORT

DATA LATCHES
FIRST 32
LOCATIONS

OF RAM

INTERNALLY
SHIFTED
TO5LSBS

Figure 25. 15-Bit True-Color Mapping Using R3—R7,
G3-G7 and B3-B7

This mode allows for the display of 15-bit True-Color Images.

PIXEL PORT MAPPING

The pixel data to the ADV7150 is automatically mapped in the
parts pixel port as determined by the pixel data mode pro-
grammed (Bits CR24—-CR27 of Command Register 2).

Pixel data in the 24-bit True-Color modes is directly mapped to
the 24 color inputs RO—R7, GO-G7 and BO-B?7.

There are three modes of operation for 8-bit Pseudo Color.
Each mode maps the input pixel data differently. Data can be
input one of the three color channels, RO-R7 or GO-G7 or
BO-B7.
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O O @@ ™ X/ IJW X[/ D
N W A O B N W &
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G1
GO
B4
B3
B2
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PIXEL

g

By
5

|

R5

2
N
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F]
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S}
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Fl

F
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~

BO

e

PIN

INPUT l ASSIGN- LATCHED

DATA

Figure 26. 15-Bit True-Color Mapping Using RO—R7 and

| MENTS

GO-G6

The part has two modes of operation for 15-bit True Color. In
the first mode, data is input to the device over the red, green
and blue channel (R3-R7, G3-G7 and B3-B7) and is internally

R4 0
R3 0 256 x 10
— — RAM
R2 0 (RED LUT)
R1 R4
RO R3
] —1 5,. | LOCATION"31" 10
G4 R2 (= .
G3 R1 10
G2 RO LOCATION "0" RED
— — DAC
X 0
256 x 10
G1 0 RAM
GREEN LUT,
GO 0 ( )
G4 G4
B4 G3
5, | LOCATION "31"
B3 G2 st 10/
B2 G1 T0
B1 GO LOCATION "0" GREEN
DAC
X 0
| o 256 x 10
|~ | RAM
X 0 (BLUE LUT)
X B4
X B3
5/ LOCATION "31"
X B2 > 10
- / #
X B1 TO
X BO LOCATION "0" BLUE
_ DAC
DATA DATA DATA LATCHES
INTERNALLY FIRST 32
TO SHIFTED LOCATIONS

PIXEL
PORT

TO5LSBS

OF RAM

MICROPROCESSOR (MPU) PORT

The ADV7150 supports a standard MPU Interface. All the
functions of the part are controlled via this MPU port. Direct
access is gained to the Address Register, Mode Register and all
the Control Registers as well as the Color Palette. The following
sections describe the setup for reading and writing to all of the

devices registers.
MPU Interface

The MPU interface (Figure 27) consists of a bidirectional,
10-bit wide databus and interface control sigidis CO, C1
and RW. The 10-bit wide databus is user configurable as

illustrated.

Table Il. Databus Width Table
Databus RAM/DAC Read/Write
Width Resolution Mode
10-Bit 10-Bit 10-Bit Parallel
10-Bit 8-Bit 8-Bit Parallel
8-Bit 10-Bit 8+2 Byte
8-Bit 8-Bit 8-Bit Parallel

Register Mapping

The ADV7150 contains a number of onboard registers includ-
ing the Mode Register (MR17-MR10), Address Register (A7—
A0) and nine Control Registers as well as Red (R9-R0), Green
(G9-G0) and Blue (B9—-B0) Color Registers. These registers
control the entire operation of the part. Figure 28 shows the
internal register configuration.

Control lines C1 and CO determine which register the MPU is
accessing. C1 and CO also determine whether the Address Reg-
ister is pointing to the color registers and look-up table RAM or
the control registers. If C1, CO = 1, 0 the MPU has access to
whatever control register is pointed to by the Address Register
(A7-A0). If C1, CO = 0, 1 the MPU has access to the Look-Up
Table RAM (Color Palette) through the associated color regis-
ters. TheCE input latches data to or from the part.

The RW control input determines between read or write ac-
cesses. The Truth Tables Ill and IV show all modes of access to
the various registers and color palette for both the 8-bit wide
databus configuration and 10-bit wide databus configuration. It

section).

mapped to locations 0 to 31 of the Look-Up Table (LUT) ac- Color Palette Accesses _ N
cording to Figure 25. In the second mode, data is input to the Data is written to the color palette by first writing to the address
device over just two of the color ports, red and green (RO_R7 regiSter of the color palette location to be modified. The MPU

and GO—G6) and is internally mapped to LUT locations 0 to 31Performs three successive write cycles for each of the red, green

according to Figure 26. (Note: Data on unused pixel inputs is and blue registers (10-bit or 8-bit). An internal pointer moves
from red to green to blue after each write is completed. This

ignored.)
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should be noted that after power-up, the devices MPU port is
automatically set to 10-bit wide operation (see Power-On Reset

pointer is reset to red after a blue write or whenever the address
register is written. During the blue write cycle, the three bytes of
red, green and blue are concatenated into a single 30-bit/24-bit
word and written to the RAM location as specified in the ad-
dress register (A7—A0). The address register then automatically
increments to point to the next RAM location and a similar red,
green and blue palette write sequence is performed. The address
register resets to 00H following a blue write cycle to color pal-

ette RAM location FFH.
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CONTROL REGISTERS

COMMAND PALETTES
|| REGISTERS
TEST |I'| (crR1—cR3)
ADDRESS REGISTERS 30 COLOR REGISTERS
REGISTER  MODE —
REVISION
ADDR | ECISTER D LM RecisTeR RED GREEN BLUE
(A7-A0) | (MR1) | REGISTER REGISTER | | REGISTER | | REGISTER
h
1 1 $
| MPU PORT |
T T T T {mm
CE Rw CO cC1 D9 - DO

Figure 27. MPU Port and Register Configuration

Data is read from the color palette by first writing to the addresRegister Accesses

register of the color palette location to be read. The MPU per-The MPU can write to or read from all of the ADV7150s regis-
forms three successive read cycles from each of the red, greenters. CO and C1 determine whether the Mode Register or Ad-
and blue locations (10-bit or 8-bit) of the RAM. An internal dress Register is being accessed. Access to these registers is
pointer moves from red to green to blue after each read is condirect. The Control Registers are accessed indirectly. The
pleted. This pointer is reset to red after a blue read or whenevéddress Register must point to the desired Control Register.
the address register is written. The address register then auto+igure 28 along with the 8-bit and 10-bit Interface Truth Tables
matically increments to point to the next RAM location, and a illustrate the structure and protocol for device communication
similar red, green and blue palette read sequence is performeaver the MPU port.

The address register resets to 00H following a blue read cycle of

color palette RAM location FFH.

MODE REGISTER Cl=1
(MR17-MR10) co=1
cl=1 ADDRESS REGISTER | c1=0
co=0 (A7-A0) co0=0
ADDRESS CONTROL * c1=0
REGISTER REGISTERS co=1
(A15-A0)
00H PIXEL TEST REGISTER |~
R [ ¢ [ B
DAC TEST REGISTER -
01H R | c | & RED GREEN BLUE
SYNC BLANK & | » REGISTER REGISTER REGISTER
02H TEST REGISTER ' o (R9-R0O) (G9-G0) (B9-BO)
03H ID REGISTER (READ ONLY) |
04H PIXEL MASK REGISTER |
05H COMMAND REGISTER1 |-
06H COMMAND REGISTER 2 |- o[ Look-up TaBLE RAM
O7H COMMAND REGISTER 3 |- POINTS T LOGATION (256 x 30)
08H RESERVED* (READ ONLY) |- CORRESPONDING TO ADDRESS REG = ADDRESS REG + 1
O9H RESERVED* (READ ONLY) |- ADDRESS REG (A7-A0)
0AH RESERVED* (READ ONLY) |-
0BH REVISION REGISTER -

* THIS REGISTER IS READ ONLY.
A READ CYCLE WILL RETURN ZEROS "00".

Figure 28. Internal Register Configuration and Address Decoding
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Table lll. Interface Truth Table (10-Bit Databus Mode)
RW | C1 CO | Databus (D9-D0)| Operation Result
0 1 1 DB7-DBO Write to Mode Register DB7-DB0O - MR17-MR10
0 0 0 DB7-DBO Write to Address Register DB7-DBO0 - A7-A0
0 1 0 DB7-DBO Write to Control Registers DB7-DBO0 - Control Register
(Particular Control Register Determined by Address Register
0 0 1 DB9-DBO Write to RED Register DB9-DBO - R9-R0O
0 0 1 DB9-DBO Write to GREEN Register DB9-DBO0 - G9-GO
0 0 1 DB9-DBO Write to BLUE Register DB9-DBO0 - B9-B0
Write RGB Data to RAM Location Pointed to by Address Register (A7—A0)
Address Register = Address Register + 1
1 1 1 DB7-DBO Read Mode Register MR17-MR10- DB7-DBO
1 0 0 DB7-DBO Read Address Register A7-A0 - DB7-DBO0
1 1 0 DB7-DBO Read Control Registers RegisteData - DB7-DB0
(Particular Control Register Determined by Address Register)
1 0 1 DB9-DBO Read RED RAM Location R9-R0- DB9-DBO
1 0 1 DB9-DBO Read GREEN RAM Location G9-G0- DB9-DBO
1 0 1 DB9-DBO Read BLUE RAM Location B9-B0 - DB9-DBO
(RAM Location Pointed to by Address Register(A7—AQ))
Address Register = Address Register + 1 |
DB = Data Bit.
Table IV. Interface Truth Table (8-Bit Databus Mode)*
RW | C1 CO | Databus (D7-D0)| Operation Result
0 1 1 DB7-DBO Write to Mode Register DB7-DB0 - MR17-MR10
0 0 0 DB7-DBO Write to Address Register DB7-DBO0 - A7-A0
0 1 0 DB7-DBO Write to Control Registers DB7-DBO0 - Control Registers
(Particular Control Register Determined by Address Reg{gtér—AQ)
0 0 1 DB9-DB2 Write to RED Register DB9-DB2 - R9-R2
0 0 1 DB1-DBO Write to RED Register DB1-DBO - R1-R0O
0 0 1 DB9-DB2 Write to GREEN Register DB9-DB2 - G9-G2
0 0 1 DB1-DBO Write to GREEN Register DB1-DBO0O - G1-GO
0 0 1 DB9-DB2 Write to BLUE Register DB9-DB2 - B9-B2
0 0 1 DB1-DBO Write to BLUE Register DB1-DBO - B1-B0O
Write RGB Data to RAM Location Pointed to by Address Register (A7-A0)
Address Register = Address Register + 1
1 1 1 DB7-DBO Read Mode Register MR17-MR10- DB7-DBO0O
1 0 0 DB7-DBO Read Address Register A7-A0 - DB7-DB0
1 1 0 DB7-DBO Read Control Registers RegisteData - DB7-DB0
(Particular Control Register Determined by Address Register)
1 0 1 DB9-DB2 Read RED RAM Location R9-R2 -, DB9-DB2
1 0 1 DB1-DBO Read RED RAM Location R1-R0- DB1-DBO
1 0 1 DB9-DB2 Read GREEN RAM Location G9-G2- DB9-DB2
1 0 1 DB1-DBO Read GREEN RAM Location G1-GO0- DB1-DBO
1 0 1 DB9-DB2 Read BLUE RAM Location B9-B2 . DB9-DB2
1 0 1 DB1-DBO Read BLUE RAM Location B1-B0O - DB1-DBO
(RAM Location Pointed to by Address Register (A7—A0))
Address Register = Address Register + 1 |

*Writing or reading 10-bit data (DB9—-DBO0) over an 8-bit databus (D7-D0) requires two write or two read cycles.

:DB9-DB2 is mapped to D7-DO0 on the first cycle.

:DB1-DBO0 is mapped to D1-DO0 on the second cycle.

DB = Data Bit.
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Power-On Reset REGISTER PROGRAMMING

On power-up of the ADV7150 executes a power-on reset operdhe following section describes each register, including Address
tion. This initializes the pixel port such that the pixel sequence Register, Mode Register and each of the nine Control Registers
ABCD starts at A. The Mode Register (MR17-MR10), Com- in terms of its configuration.

mand Register 2 (CR27—_CR20) and Co_mfnaspd Register 3 _ Address Register (A7—AQ

(CR37-CR30) have all bits set to a Logic "1.” Command Regisxg jjjystrated in the previous tables, the CO and C1 control in-
ter 1 (CR17-CR10) has all bits set to a Logic “0. puts, in conjunction with this address register specify which

The output clocking signals are also set during this reset periodontrol register, or color palette location is accessed by the

PRGCKOUT = CLOCK/32 MPU port. The address register is 8_—bits wide anc_i can be read
LOADOUT = CLOCK/4 from as well as written to. When writing to or reading from the
i ) color palette on a sequential basis, only the start address needs
The power-on reset is activated wheg \goes from 0 V to to be written. After a red, green and blue write sequence, the

5 V. This reset is active foris. The ADV7150 should notbe  5qqress register is automatically incremented.
accessed during this reset period. The pixel clock should be
applied at power-up.

TR | ( vr17 | mris ) | (mr1s ) [ (mrua ) | (mr13 ) [ MRL2 ) [ (wr11 ) | (mrio)

RESERVED* MPU DATA BUS WIDTH
CALIBRATE
PALETTE SELECT LOADIN MR12
MATCH BITS CONTROL i ﬂ . 6.BIT (D7-00)
MR16 PSO 1 10-BIT (D9-DO)
MR17 PS1
RAM-DAC
RESOLUTION CONTROL
OPERATIONAL MODE CONTROL
MR11
MR14 MR13 0 8-BIT
0 0 RESERVED 1 10-BIT
0 1 NORMAL OPERATION
1 0 RESERVED RESET CONTROL
1 1 RESERVED
MR10 —| |—
* THESE BITS ARE READ-ONLY RESERVED BITS.

A READ CYCLE WILL RETURN ZEROS "00."

Mode Register 1 (MR1) (MR19-MR10)

MODE REGISTER MR1 (MR19-MR10) programmed with a “0,” the RAM is 24-bits deep (8 bits each
The mode register is a 10-bit wide register. However for pro- for red, green and blue) and the DACs are configured for 8-bit
gramming purposes, it may be considered as an 8-bit wide regiesolution. The two LSBs of the 10-bit DACs are pulled down
ter (MR18 and MR19 are both reserved). It is denoted as to zero in 8-bit RAM-DAC mode.

MR17-MR210 for simplification purposes. MPU Databus Width (MR12)

The diagram shows the various operations under the control off his bit determines the width of the MPU port. It is configured
the mode register. This register can be read from as well writteas either a 10-bit wide (D9-DO0) or 8-bit wide (D7-D0) bus.
to. In read mode, if MR18 and MR19 are read back, they are 10-bit data can be written to the device when configured in

both returned as zeros. 8-bit wide mode. The 8 MSBs are first written on D7-D0, then
the two LSBs are written over D1-DO0. Bits D9-D8 are zeros in
Mode Register (MR17—MR10) Bit Description 8-bit mode.

Reset Control (MR1Q . _ _ Operational Mode Control (MR14-MR13)
This bit is used to reset the pixel port sampling sequence. ThiSyhen MR14 is “0” and MR13 is “1.” the part operates in
ensures that the pixel sequence ABCD starts at A. It is reset by, .21 mode. '

writing a “1” followed by a “0” followed by a “1.” This bit must

be run through this cycle during the initialization sequence. ~ Calibrate LOADIN (MR15)
. This bit automatically calibrates the onboard LOADIN
RAM-DAC Resolution Control (MR11)

L . T . . LOADOUT synchronization circuit. A “0” to “1” transition
When this is programmed with a *1,” the RAM is 30 bits deep jnjtiates calibration. This bit is set to “0” in normal operation.

(10 bits eactior red, green and blue) and each of the three  geq «pipeline Delay and Calibration” section. This bit must be
DACs is configured for 10-bit resolution. Wen MR11 is run through this cycle during the initialization sequence.

20— REV. A
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Palette Select Match Bits Control (MR17—MR16)

These bits allow multiple palette devices to work together.

not selected and the analog video outputs drive 0 mA, see

“Palette Priority Select Inputs” section.

CONTROL REGISTERS

The ADV7150 has 9 control registers. To access each register
two write operations must be performed. The first write to the

ID Register
(Address Reg(A7—A0) = 03H)

When bits PS1 and PSO match MR17 and MR16 respectively, This is an 8-bit wide “Identification” read-only register. For the
the device is selected. If these bits do not match, the device is ADV7150 it will always return the hexadecimal value 8EH.

Pixel Mask Register
(Address Reg (A7—A0) = 04H)
The contents of the pixel mask register are individually bit-wise

logically AND-ed with the Red, Green and Blue pixel input
stream of data. It is an 8-bit read/write register with DO corre-
sponding to RO, GO and BO. For normal operation, this register

address register specifies which of the 9 registers is to be ac- g sat with FEH
cessed. The second access determines the value written to that
particular control register.

Pixel Test Register
(Address Reg (A7—A0) = O0M

It is a 24-bit (8 bits each for RED, GREEN and BLUE) wide

DAC Test Register
(Address Reg (A7—A0) = 01H)

SYNC, BLANK and I, Test Register
(Address Reg (A7—A0) = 02H)

This register is used when the device is in test/diagnostic mod

COMMAND REGISTER 1 (CR1)

(Address Reg (A7—A0) = 05H)

This register contains a number of control bits as shown in the
This register is used when the device is in test/diagnostic modeliagram. CR1 is a 10-bit wide register. However for program-
ming purposes, it may be considered as an 8-bit wide register
read-only register which allows the MPU to read data on the (CR18 to CR19 are reserved).

pixel port, see “Test Diagnostic” section.

The diagram below shows the various operations under the con-
trol of CR1. This register can be read from as well as written to. In

write mode, “0” should be written to CR11 and CR13 to CR17.

This register is used when the device is in test/diagnostic moddn read mode, CR11 and CR13 to CR19 are returned as zeros.
It is a 30-bit (10 bits each for RED, GREEN and BLUE) wide
read-only register which allows MPU access to the DAC port, COMMAND REGISTER 1-BIT DESCRIPTION
see “Test Diagnostic” section.

Calibration Control (CR10)
This bit automatically calibrates the onboard LOADIN/
LOADOUT synchronization circuit. MR15 of Mode Register

é\_/IRl must be set to “0.”

It is a 3-bit wide (3 LSBs) read/write register which allows MPUSYNCOUT Control (CR12)
access to these particular pixel control bits, see “Test DiagnosThis bit specified whether the vid8¥NCOUT signal is to be

tic” section. enabled. On power up a “0” is written to the bit and
) “SYNCOUT” is set three-state.
m CR17 CR16 CR15 cria | cris NI CR10 )
1 1 1 1
*THESE BITS ARE CR17-CR13 CRI1
READ-ONLY -
RESERVED BITS. (00000) (0)
A READ CYCLE WILL
RETURN ZEROS "00." THESE BITS SHOULD THIS BIT SHOULD BE
BE SET TO ZERO SET TO ZERO
SYNCOUT CONTROL
CR12 CALIBRATION CONTROL
0 DISABLE CR10
1 ENABLE
0 DISABLE
SYNCOUT 1
CALIBRATES ON EVERY
VERTICAL SYNC (MR15=0)
Command Register 1 (CR1) (CR19—CR10)
REV. A 21—
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COMMAND REGISTER 2 (CR2) lp Trigger Control (CR21)
(Address Reg (AA—A0) = 06H) This bit specifies whether thg | output is triggered from
This register contains a number of control bits as shown in theBLANK or SYNC,

diagram. CR2 is a 10-bit wide register. However, for program- SYNC Recognition Control (CR22)

ming purposes, it may be considered as an 8-bit wide register This bit specifies whether the vid8¥NC input is to ke
(CR28 and CR29 are both reserved). encoded onto the IOG analog output or ignored.

The diagram shows the various operations under the control opedestal Enable Contro{CR23)
CR2. This register can be read from as well written to. In read This bit specifies whether a 0 IRE or a 7.5 IRE blanking pedes-
mode, CR28 and CR29 are both returned as zeros. tal is to be generated on the video outputs.

True-Color/Pseudo-Color Mode Control (CR27—CR24)
These 4 bits specify the various color modes. These include a

R7 Trigger Polarity Control (CR 20) . .
A C . . 24-bit true-color mode, two 15-bit true-color modes and three
This bit is used when the device is in test/diagnostic mode. It 8-bit pseudo color modes.

determines whether the pixel data is latched into the test regis-
ters in the rising or falling edge of R7. (See “Test Diagnostics”
section.)

COMMAND REGISTER 2-BIT DESCRIPTION

(CR27 CR26 CR25 CR24) (CR23) (CRZZ) (CRZl) (CRzo)
|

| " | PEDESTAL ENABLE SYNC RECOGNITION
RESERVED CONTROL CONTROL
*THESE BITS ARE READ- CR23 CR22
ONLY RESERVED BITS.
A READ CYCLE WILL

ot 0 0IRE 0 IGNORE

RETURN ZEROS "00. 1 7.5 IRE 1 DECODE

TRUE COLOR/PSEUDO-COLOR MODE CONTROL lp. TRIGGER CONTROL
CR21
CR27 CR26 CR25 CR24 MODE

0 SYNC

0 0 0 0 8-BIT PSEUDO COLOR ON R7-R0

0 1 0 0 8-BIT PSEUDO COLOR ON G7-GO 1 BLANK

1 0 0 0 8-BIT PSEUDO COLOR ON B7-BO

1 1 0 0 15-BIT TRUE COLOR ON
R7-R3, G7-G3, B7-B3 R7 TRIGGER

1 1 0 1 15-BIT TRUE COLOR ON POLARITY CONTROL
R7-R0, G6-GO

1 1 1 0 24-BIT TRUE COLOR CR20

R7-R0, G7-G0, B7-B0

0

e
v

1

Command Register 2 (CR2) (CR29—CR20)
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COMMAND REGISTER 3 (CR3) BLANK Pipeline Delay Control (CR35—-CR32)

(Address Reg(A7—A0) = 07H) These bits specify the additional pipeline delay that can be
This register contains a number of control bits as shown in theagdded to th&LANK function, relative to the overall device
diagram. CR3 is a 10-bit wide register. However for program- pipeline delay ). As theBLANK control normally enters the
ming purposes, it may be considered as an 8-bit wide register video DAC from a shorter pipeline than the video pixel data,
(CR38 and CR39 are both reserved). this control is useful in deskewing the pipeline differential.

The diagram shows the various operations under the control opixel Multiplex Control (CR37—CR36)

CR3. This register can be read from as well written to. In read These bits specify the device’s multiplex mode. It, therefore,

mode, CR38 and CR39 are both returned as zeros. also determines the frequency of the LOADOUT signal.
LOADOUT is a divided down version of the pixel CLOCK.

Revision Register

(Address Reg (A7—A0) = OBH)

This register is a read only register containing the revision of
silicon.

COMMAND REGISTER 3-BIT DESCRIPTION

PRGCKOUT Frequency Control (CR31-CR30Q

These bits specify the output frequency of the PRGCKOUT
output. PRGCKOUT is a divided down version of the pixel

CLOCK.
CR39 | CR38 (CRS? CR36 ) ( CR35 | CR34 CR33 CR32 ) ( CR31 CR30 )
I
RESERVED* EXTRA BLANK PIPELINE DELAY CONTROL
(ADDS TO PIXEL PIPELINE DELAY; t )
*THESE BITS ARE READ-
ONLY RESERVED BITS. CR35 CR34 CR33 CR32
A READ CYCLE WILL :
RETURN ZEROS "00." 0 0 0 0 PD
0 0 0 1 tPD +1x LOADOUT
0 0 1 0 tPD +2 x LOADOUT
1 1 1 1 tPD +15 x LOADOUT
PIXEL MULTIPLEX CONTROL PRGCKOUT FREQUENCY
CONTROL
CR37 CR36
0 o0 1:1 MUXING: LOADOUT = CLOCK +1 CR31 CR30
(1) (1) ;ég&f)gg LOADOUT = CLOCK + 2 o o CLOCK - 4
0 1 CLOCK + 8
4:1 MUXING :LOADOUT = CLOCK + 4
1ot UXING :LOADOUT = CLOC 1 0 CLOCK + 16
1 1 CLOCK =+ 32
Command Register 3 (CR3) (CR39—CR30)
REV. A 23—
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DIGITAL-TO-ANALOG CONVERTERS Reference Input and Rer

(DACS) AND VIDEO OUTPUTS An external 1.23 V voltage reference is required to drive the

) - . analog outputs of the ADV7150. The reference voltage is con-
The ADV7150 contains three high speed video DACs. The  pacted to the ¥er input.
DAC outputs are represented as the three primary analog color . . .
signals OR (red video), I0G (green video) and 0B (blue video ** resistor Rer is connected between theRinput of the part
Other analog signals on the part inclugle Bnd \ker as well as ~ and ground. For specified performancegFhas a value of
complementary video outpul®R, I0G, I0B. These comple- 280Q. This corresponds to the generation of RS-343A video
mentary outputs can be used to drive differentially terminated |€velS (WithSYNC on 10G and Pedestal = 7.5 IRE) into a dou-

video loads, they will have equal but opposite output levels to b_Iy terminated 7% load. Fig_ure 30 illustrates the resulting
IOR, 10G and IOB when loaded with a resistive load similar to Vid€0 waveform, and the Video Output Truth Table shows the

IOR. 10G and 10B. corresponding control input stimuli.

DACs and Analog Outputs ::; IOE\s/ — loev
The part contains three matched 10-bit digital-to-analog con- 1905 0712|2667 | 1000 =
verters. The DACs are designed using an advanced, high speed,

WHITE
LEVEL

segmented architecture. The bit currents corresponding to each &
digital input are routed to either IOR, I0G, 10B (bit = “I") or K7
IOR, I0G, IOB (bit = “0”). (NormallyIOR, IOG, IOB = GND.) 925 IRE &

The analog video outputs are high impedance current sources.
Each of the these three RGB current outputs are specified to
directly drive a 37.% load (doubly terminated 73). 0 | 0 (7620286

BLACK
Y LEVEL
75IRE

1.44 10.054 | 9.05 | 0.340

BLANK
LEVEL

»le—>|¢
>

40 IRE

IOR, 10G, I0B 0 0 SYNC
. 2o =750 LEVEL

Figure 30. Composite Video Waveform (SYNC Decoded
7, =75Q on I0G; Pedestal = 7.5 IRE; Rsgr = 280Q)

(MONITOR) .

Variations on RS-343A

Various other video output configurations can be implemented

by the ADV7150, including RS-170. Values offRfor particu-
Figure 29. DAC Output Termination (Doubly Terminated lar output video formats/levels are calculated by using the equa-
75Q Load) tions for Rer given in the “Pin Configuration” section. The
table shows calculated values @fzRfor some of the most com-
mon variants on the RS-343A standard. The associated wave-
forms are shown in the diagrams.

(CABLE)
Zg=75Q

(SOURCE
TERMINATION)

Table V. Video Output Truth Table

10G IOR, 10B DAC
Description (mA) (mA) SYNC BLANK Input Data
WHITE LEVEL 26.67 19.05 1 1 3FFH
VIDEO Video + 9.05 Video + 1.44 1 1 Data
VIDEO to BLANK Video + 1.44 Video + 1.44 0 1 Data
BLACK LEVEL 9.05 1.44 1 1 000H
BLACK to BLANK 1.44 1.44 0 1 000H
BLANK LEVEL 7.62 0 1 0 XxxH
SYNC LEVEL 0 0 0 0 XxxH

Decoded on |0G; Pedestal = 0 IREsgR= 265Q.
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WHITE

LEVEL

BLACK/

BLANK
LEVEL

SYNC

LEVEL

IOR, I10B 10G
mA \4 mA \4
18.62 | 0.698 | 26.67 | 1.000
&
&
&
100 IRE &
&,
o | o [so05 0302
43 IRE
0 0 A
Figure 31. Composite Video Waveform SYNC
IOR, I0B, 10G
mA \

144 | 0.054 —

925 IRE

WHITE LEVEL

BLACK LEVEL

7.5IRE
0 h 4

BLANK LEVEL

Figure 32. Composite Video Waveform
(Pedestal = 7.5 IRE; Rser=280Q)

IOR, 10B, I0G

mA
19.05

REV. A

A%

0.714 —3

100 IRE

0

WHITE LEVEL

BLACK/ BLANK
LEVEL

Figure 33. Composite Video Waveform

(Pedestal =0 IRE; Rser =259Q)
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Rser (2) Video Signal

265 SYNC decoded on IOG; Pedestal = 0 IRE
280 No SYNC decoded; Pedestal = 7.5 IRE
259 No SYNC decoded; Pedestal = 0 IRE

s Synchronization Output Control

This output synchronization signal is used in applications where
it is necessary to synchronize multiple palette devices (AB¥71

+ ADV7151) to subpixel resolution. Each devicgs loutput

signal is in phase with its analog RGB output signal. If multiple
devices have differing output delays, the time difference can be
derived from thed, signals. This time difference is then used

to phase shift th€ LOCK inputs on one or other of the devices
inputs.

The | signal is internally triggered by either the falling edge
of SYNC or BLANK as determined by CR21 of Command
Register 2.
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ADV7150
APPENDIX 1

BOARD DESIGN AND LAYOUT CONSIDERATIONS

POWER SUPPLY DECOUPLING (0.1uF AND 0.01pF CAPACITOR FOR EACH V 4, GROUP)

3.1% 3.01% 3.1% g.omF g.mp @.OIHF g.mp g.OIpF

+5V (Van) ©:> +5V (Vee)

ANALOG POWER PLANE _T_ m L
33uF 0.1pF
5V (Vpn) 5V (Vn) H (FERRITE BEAD) 4
b
I v 1kQ
O-1uF T . (1% METAL) 0-LuF
CoMP Vier
AD589
Rser (1.2V REF)
MONITOR
CRT)
ADV7150 CO-AXIAL CABLE (CRT)
(759) 750
IOR { E ’-EJ‘NV—K|7
750
10G g HH
750
108 * g HH
3Ima 250 s A
BNC
CONNECTORS
iOR
COMPLIMENTARY
oG OUTPUTS
0B NOTES:
1. ALL RESISTORS ARE 1% METAL FILM
| 2. 0.1F AND 0.01yF CAPACITORS ARE CERAMIC
PLL 3. ADDITIONAL DIGITALCIRCUITRY OMITTED FOR CLARITY
GND
~

v

Recommended Analog Circuit Layout

The ADV7150 is a highly integrated circuit containing both power plane (¥¢) at a single point through a ferrite bead. This
precision analog and high speed digital circuitry. It has been bead should be located within three inches of the ADV7150.

designed to minimize interference effects on the integrity of therpg pcg power plane should provide power to all digital logic
analog circuitry by the high speed digital circuitry. It is impera- 4 he pc board, and the analog power plane should provide

tive that these same design and layout techniques be applied {g ver o all ADV7150 power pins and voltage reference circuitry.
the system level design such that high speed, accurate perfor-

mance is dueved. The “Recommended Analog Circuit Layout” Plane-to-plane noise coupling can be reduced by ensuring that

shows the analog interface between the device and monitor.  Portions of the regular PCB power and ground planes do not
overlay portions of the analog power plane, unless they can be

The layout should be optimized for lowest noise on the ADV?lsoarranged such that the plane-to-plane noise is common mode.

power and ground lines by shielding the digital inputs and pro- )
viding good decoupling. The lead length between groupsyof v Supply Decoupling

and GND pins should byinimized so as to mimize inductive ~ FOr optimum performance, bygseapacitors should bestalled
ringing. using the shortest leads possible, consistent with reliable opera-

tion, to reduce the lead inductance. Bperformance is obtaide

Ground Planes _ with 0.1pF ceramic capacitor decoupling. Each group gf V
The ground plane should encompass all ADV7150 ground ping,« on the ADV7150 must have at least oneud. lecoupling

voltage reference circuitry, power supply bypass circuitry for the,; o4 citor to GND. These capacitors should be placed as close
ADV7150, the analog output traces, and all the digital signal ;¢ possible to the device.

traces leading up to the ADV7150. The ground plane is the o ] ) ]
graphics board’s common ground plane. It is important to note that while the ADV7150 contains cir-

cuitry to reject power supply noise, this rejection decreases with

Power Planes . S .
. N frequency. If a high frequency switching power supply is used,
The ADV7150 and any associated analog circuitry should havey,, designer should pay close attention to reducing power sup-

its own power plane, referred to as the analog power plagk (V |y noise and consider using a three terminal voltage regulator
This power plane should be connected to the regular PCB ¢, supplying power to the analog power plane.

26— REV. A
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Digital Signal Interconnect Digital Inputs, especially Pixel Data Inputs and clocking signals
The digital inputs to the ADV7150 should be isolated as much (CLOCK, LOADOUT, LOADIN, etc.) should never overlay

as possible from the analog outputs and other analog circuitry.any of the analog signal circuitry and should be kept as far away
Also, these input signals should not overlay the analog power as possible.

plane. For best performance, the analog outputs (IOR, 10G, IOB)
Due to the high clock rates involved, long clock lines to the ~ should each have a Tbload resistor connected to GND.
ADV7150 should be avoided to reduce noise pickup. These resistors should be placed as close as possible to the

ADV7150 so as to minimize reflections. Normally, the differen-
tial analog outputslOR, IOG, IOB) are connected directly to
GND. In some applications, improvements in performance are
] achieved by terminating these differential outputs with a resis-
Analog Signal Interconnect _ tive load similar in value to the video load. For a doubly termi-
The ADV7150 should be located as close as possible to the oW{ated 750 load, this means th#R, I0G, IOB are each

put connectors to minimize noise pick-up and reflections due t@arminated with 37.% resistors.

impedance mismatch.

The video output signals should overlay the ground plane, and
not the analog power plane, to maximize the high frequency
power supply rejection.

Any active termination resistors for the digital inputs should be
connected to the regular PCB power plangd)yand not the
analog power plane.

APPENDIX 2

TYPICAL FRAME BUFFER INTERFACE

ECL @—mmm¢—»

CLOCK
TO

GENERATOR

CLOCK

TTL
Y Y
PRGCKOUTA DIVIDE BY N DIVIDE BY M
- =N) (= M)
LOADOUT _ |
-l
SCKOUT
CLOCK
LATCH
GRAPHICS _ BLANK _ _
PROCESSOR/ ~ BLANK > -
== SYNC ENABLE
CONTROLLER Sy o s
SCKIN ?
< LOADIN
ADV7150
VRAM
(BANK A)
FRAME ( VRAI\)/I o
BANK B
B\L/J:E)FEE(?/ MULTIPLEXER PALETTE/RAM
MEMORY 24 24 &DAC
VRAM L T
(BANK C) 4
24 24
VRAM _l % b
(BANK D) 33MHz 4
REV. A —o7_
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APPENDIX 3

10-BIT DACS AND GAMMA CORRECTION

10-Bit DACs
10-Bit RAM-DAC resolution allows for nonlinear video correc-

Gamma Correction 8 Bits vs. 10 Bits

tion, in particular Gamma Correction. The ADV7150 allows for Gamma _ )
an increase in color resolution from 24-bit to 30-bit effective _ Corrected | Quantizedto | Quantized to
color without the necessity of a 30-bit deep frame buffer. In ~ 8-Bit Data | (2.7) 8 Bits 10 Bits
true-color mode, for example, the part effectively operates as a
24-bit to 30-bit color look-up table. gj(l) 88;;;81 ggg 188;
Up to now we have assumed that there exists a linear relation-242 0.980807 251 1004
ship between the actual RGB values input to a monitor and the43 0.982306 251 1005
intensity produced on the screen. This, however, is not the casg44 0.983801 251 1007
Half scale digital input (1000 0000) might correspond to only 209945 0.985292 252 1008
outpu intensity on the CR{Cathode Ray Tube). The intensity 246 0.986780 252 1010
(Icr7) produced on a CRT by an input valygi$ given by: 247 0.988264 252 1011
lert= (In)* 248 0.989744 253 1013
ert ™ AN 249 0.991220 | 253 1015
wherey ranges from 2.0 to 2.8. 250 0.992693 254 1016
If the individual values of for red, green and blue are known, 251 0.994161 254 1018
then so called “Gamma Correction” can be applied to each of 252 0.995626 254 1019
the three video input signalsn(; 253 0.997088 255 1021
therefore: 25 | Tooooo0 | 253 1023
hcorrectea)= K(Iin) ¥ (k= 1, normally) '
Traditionally, there has been a tradeoff between implementing a 1.00
nonlinear graphics function, such as gamma correction, and 0.9 .
color dynamic range. The ADV7150 overcomes this by increas- A /] /
ing the individual color resolution of each of the red, green and - 080 Lo v
blue primary colors from 8 bits per color channel to 10 bits per 3 070 Poo“?ﬁ &@@}/
channel (24 bits to 30 bits). S os0 o oy
£ N
The table highlights the loss of resolution when 8-bit data is z‘f 050 7 Qq&& /
gamma-corrected to a value of 2.7 and quantized in a tradi- 5 / 6Qo$“‘@ /|
tional 8-bit system. Note that there is no change in the 8-bit g o / @@&’ @/
quantized data for linear changes in the input data over much of g 0.3 87 @9@@'
the transfer function. On the other hand, when quantized to 10 & 20 A O@Q‘/
bits via the 10-bit RAMs and 10-bit DACs of the ADV7150, all 010 ,/ e
changes on the input 8-bit data are reflected in corresponding ' =
changes in the 10-bit data. 0.0 %2 64 9 128 160 192 224 256

The graph shows a typical gamma curve corresponding to a
gamma value of 2.7. This is programmed to the red, green and
blue RAMs of the color lookup table instead of the more tradi-
tional linear function. Different curves corresponding to any
particular gamma value can be independently programmed to
each of the red, green and blue RAMs.

Other applications of the 10-bit RAM-DAC include closed-loop
monitor color calibration.
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APPENDIX 4

MULTIPLE PALETTE APPLICATIONS

Palette Priority Select Inputs conjunction with three ADV7151'@Pseudo-Color RAM-DACS).

The palette priority selection inputs allow up to four separate Each displayed window on the monitor is driven by one of the
palette devices to be used in a single system to drive a single four devices, as determined on a pixel basis by PS0, PS1. Each
monitor with subpixel resolution. The IOR, IOG and IOB ana- device’s analog output signals are connected together as shown.

log video output signals of each device are connected togetheryqtq- Qnly one palette device is selected at any particular

as shown. Signal inputs (PSO, PS1) determine on a pixel by pigkiant. The analog output levels of the unselected devices will
basis which palette device drives the monitor. This allows for be 0 MA.

implementation omultiple windows applications with each o o . . .
device acting as andependent palette. During initialization, Other applications for the palette priority function using a mini-

each device is assigned two match bits, MR16 (PS0) and MR17Um of two devices (one ADV7150 and one ADV7151) include:
(PS1) in Mode Register MR1. PSO and PS1 inputs will select Cursor Overlay on 24-Bit Graphics

one of the preprogrammed devices at any instant when PSO0, P&tive Live Video Overlay (from Frame Grabber)

matches MR16, MR17, respectively. PSO and PS1 are multi- Text/Character Generation and Overlay

plexed similar to the pixel data, thus allowing for subpixel heso

i i i i DEVICE: 2
tion. The diagrams show an example of one ADV7150 operating in ¢ ) R 106, 108
—
DACs
IOR,
. 10G,
ADV7150 (DEVICE: 1) o8 25=750
—
RO-R7 DACs [—9
GO-G7 ANAL (CABLE)
256 x 30 oG 25=75Q < z| =75Q
BO-B7 RAM oP
(SOURCE (MONITOR)
—(— TERMINATION)
N
PALETTE SELECT BITS ~ N
MR16 | MR17 S o . i . . . .
PS0, PS1 0 0 J Multiple Devices Termination for a Single Monitor
N
N
N
N
N
ADV7151 (1) S o
N
RGB e
PO-P7 =@ 256 x 30 ANALOG SO
PALETTE VIDEO N < MONITOR
PALETTE SELECT BITS -
MR16 | MR17 T =
L ¢ 0 1
WINDOW 1
(Pseudo-Color)
PS0=0: PS1=1 WINDOW 3
(Pseudo-Color)
WINDOW 2 PS0=1: PS1=1
ADV7151 (2) (Pseudo-Color)
™ Rae | PS0=1: PS1=0
@ 256 x 30 ANALOG
PALETTE VIDEO
PALETTE SELECT BITS
MR16 | MR17
L ¢ 1 0
ADV7151 (3) P
— -~
»
RGB
256 x 30 ANALOG
PALETTE VIDEO
PALETTE SELECT BITS
MR16 | MR17
1 1
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APPENDIX 5

INITIALIZATION AND PROGRAMMING

ADV7150 Initialization
After power has been supplied, the ADV7150 must be initial- ADV7150 operating in various modes.

ized. The Mode Register and Control Registers must be set.
The values written to the various registers will be determined by
the desired operating mode of the part, i.e., True Color/Pseudo

Color, 2:1 Muxing/2:1 Muxing, etc.

Example 1

Color Mode 24-Bit True Color
Multiplexing 21

Databus 8-Bit

RAM-DAC Resolution 8-Bit

SYNC

Enabled on IOG

Pedestal 7.5 IRE
Register Initialization

Write
Write
Write
Write
Write
Write
Write
Write
Write
Write
Write
Write
Write

09H to Mode Register (MR1)
08H to Mode Register (MR1)
09H to Mode Register (MR1)
29H to Mode Register (MR1)
09H to Mode Register (MR1)
04H to Address Register (A7—A0)
FFH to Pixel Mask Register

O5H to Address Register (A7—A0)
O00OH to Command Reg 1 (CR1)
06H to Address Register (A7—A0)
ECH to Command Reg 2 (CR2)
07H to Address Register (A7—A0)
COH to Command Reg 3 (CR3)

Color Palette RAM Initialization

Write
Write
Write
Write
Write
Write
Write

Write
Write
Write

OOH to Address Register (A7—A0)

OOH (Red Data) to RAM Location (O0H)
OOH (Green Data) to RAM Location (00H)
OOH (Blue Data) to RAM Location (00H)
01H (Red Data) to RAM Location (01H)
01H (Green Data) to RAM Location (01H)
01H (Blue Data) to RAM Location (01H)

FFH (Red Data) to RAM Location (FFH)
FFH (Green Data) to RAM Location (FFH)
FFH (Blue Data) to RAM Location (FFH)

1

C
1
1
1
1
1
0
1
0
1
0
1
0
1
C1
0
0
0
0
0
0
0
0
0

0

Q

RPRR® *RPRRRPRRPRRPROON) OO0O000O0O0O0ORRRER

OOOOOOOOOOOOOE

2

[eNoNeol A oNoNoNoNoNeoNalyy)

The following section gives examples of initialization of the

Comment

Resets to Normal Operation, 8-Bit Bus/RAM-DAC
*(Initializes Pipelining

*( “

*(CalibratesLOADOUT/LOADIN Timing

*( 4

Address Reg Points to Pixel Mask Register

Sets the Pixel Mask to All “1s”

Address Reg Points to Command Register 1 (CR1)

Address Reg Points to Command Register 2 (CR2)
Sets 24-Bit Color, 7.5 IRESYNC on Green (I0G)
Address Reg Points to Command Register 3 (CR3)
Sets2:1 Multiplexing, PRGCKOUT= CLOCK/4

Comment

Points to Color Palette RAM
(Initializes PaletteRAM

( to a Linear Ramp**

AN AN AN AN AN AN AN SN

RAM Initialization Complete

*These four command lines reset the ADV7150. The pipelines for each of the Red, Creen and Blue pixel inputs are synchronously reset to the Multiplexer’'s
“A” input. Mode Register bit MR10 is written by a “1” followed by “0” followed by “1.” LOADIN/LOADOUT timing is internally synchronized by writing a “0”
followed by a “1” followed by a “0” to Mode Register MR15.

**This sequence of instructions would, of course, normally be coded using some form of loop instruction.

Downloaded from Elcodis.com electronic components distributor
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Example 2

Color Mode 24-Bit Gamma Corrected True Color (30 Bits)
Multiplexing 21

Databus 10 Bit

RAM-DAC Resolution 10 Bit

SYNC Ignored

Pedestal 0 IRE

Calibration Every Vertical Sync

=y
o

Comment
Resets to Normal Operation, 10-Bit Bus/RAM-DAC
*(Initializes Pipelining

Register Initialization
Write OFH to Mode Register (MR1)
Write OEH to Mode Register (MR1)

Write OFH to Mode Register (MR1) o
Write  2FH to Mode Register (MR1) *(CalibratesLOADOUT/LOADIN Timing
Write OFH to Mode Register (MR1) ¥

Write 04H to Address Register (A7—A0)
Write FFH to Pixel Mask Register
Write 05H to Address Register (A7—A0)
Write 01H to Command Reg 1 (CR1)
Write 06H to Address Register (A7—A0)
Write EOH to Command Reg 2 (CR2)
Write 07H to Address Register (A7—A0)
Write 41H to Command Reg 3 (CR3)

Color Palette RAM Initialization

Write 0O0H to Address Register (A7—A0)

Write 000OH (Red Data) to RAM Location (O0H)
Write 00OH (Green Data) to RAM Location (O0H)
Write 00OH (Blue Data) to RAM Location (O0OH)
Write xxxH (Red Data) to RAM Location (01H)
Write xxxH (Green Data) to RAM Location (01H)
Write  xxxH (Blue Data) to RAM Location (01H)

Address Reg Points to Pixel Mask Register

Sets the Pixel Mask to All “1s”

Address Reg Points to Command Register 1 (CR1)
CalibratesEveryVertical Sync

Address Reg Points to Command Register 2 (CR2)
Sets 24-Bit Color, 0 IRE, NBYNC

Address Reg Points to Command Register 3 (CR3)
Sets2:1 Multiplexing, PRGCKOUT= CLOCK/8

Comment

Points to Color Palette RAM
(Initializes PaletteRAM

( toa“Gamma” Ramp**

2|

Write 3FFH (Red Data) to RAM Location (FFH)
Write 3FFH (Green Data) to RAM Location (FFH)0
Write 3FFH (Blue Data) to RAM Location (FFH) 0

*These four command lines reset the ADV7150 The pipelines for each of the Red, Green and Blue pixel inputs are synchronously reset to the Multiplexer’s “A” in-
put. Mode Register bit MR10 is written by a “1” followed by “0” followed by “1.” LOADIN/LOADOUT timing is internally synchronized by writing a “0” followed
by a “1” followed by a “0” to Mode Register MR15.
**Data for a gamma curve characteristic is obtainable in Appendix 3.

O* * 0000000 ROROOORORRRREREQD

RPRR® *RPRPRRPRPRPPOON) O0OO0O0O0OO0OORRRERER(QD
e T e Y Y T Y

[eNeNol i oNeNoNoNoNoNolyi il ocNoNeoNoNoNoNoNeoNoNeoNoNeoNolp)

(RAM Initialization Complete

REGISTER DIAGNOSTIC TESTING 2. READ after all WRITEs completedltl registers and the
The previous examples show the register initialization sequence g|or palette RAM are written to and set. Once this is
for the ADV7150. These show control data going to the regis-  complete, all registers are again accessed but this time in

ters and palette RAM. As well as this writing function, it may Read-Only mode. The table below shows this method for
also be necessary, due to system diagnostic requirements, 10 command Registers CR2 and CR3.
confirm that correct data has been transferred to each register

and palette RAM location. There are two ways to incorporate g CO RW DO-D7 Comment

register value/RAM value checking: 0 0 e Select Command Registe(@R?2)
) ) ) 1 0 0 EOH Sets 24-Bit True-Color

1. READ after each WRITHfter data is written to a particular o g ¢ oM Sdect Command Register 3R3)
register, it can be read back immediately. The following tablg o g 40H Set 2:1 Mux Mode
shows an example with Command Registers CRZC481 ) 0 06H Select CR2

Cl CO RW DO-D7 Comment 1 0 1 EOH CR2 Value Read-Back

0 O 0 06H Select Command Register2 (CR2) 0 0 O 07H  Select CR3

1 0 0 EOH Sets 24-Bit True-Color 1 0 1 40H  CR3 Value Read-Back

1 0 1 EOH Command Reg 2 Value Read-Back 1 0 1 40H  CR3 Value Read-Back

0 0 0 07H Select Command Register 3 (CR3) |t js clear that this latter case requires more command lines

1.0 0 40H Set 2:1 Mux Mode than the previous READ after each WRITE case.

1 0 1 40H Command Reg 3 Value Read-Back

REV. A 31—
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APPENDIX 6
TEST DIAGNOSTICS

-
pxel ™ INPUT GRAPHICS PIPELINE - Pi?:;?& GRAPHICS PIPELINE o oace

MUX RAM

TRIGGER ‘ TRIGGER ‘ ‘

DECODE DECODE

SYNC BLANK
COLOR
PIXEL TEST DAC TEST TEST

o
>
et
>

1

REGISTER REGISTERS REGISTERS lpLL
I A I REGISTER
]
MPU PORT
CE RIW co Cl1 DO0-D9

Test/Diagnostic Block Diagram

The ADV7150 contains onboard circuitry which enables both the graphics pipeline and after a number of clocks get latched
device and system level test diagnostics. The test circuitry caninto the DAC Test Register. This data can then be read from
be used to test the frame buffer memory as well as the functiorthe Pixel Test Register and the DAC Test Registers over the
ality of the ADV7150. A number of test registers are integrated MPU Port. This data will remain in the Pixel Test Registers and
into the part which effectively allow for monitoring of the graph-the DAC Test Registers until the next rising edge of R7 causes
ics pipeline. Pixel data is read from the graphics pipeline inde- new data to be latched in.

pendent of the pixel CLOCK. The pixel data itself contains the|, (e above example, the next rising edge of R7 occurs on the

triggering information that latches data into the test registers. pjye|n jnput. Therefore the data in the Pixel Test Registers and
This allows for system diagnostics in a continuously clocked  pac Test Registers must be read over the MPU before the
graphics system. The test register data is then read by the micro-pjye|h gata is applied, otherwise they will be overwritten by the
processor ovethe MPU. Pixeln data and the Pixel 2 data will be lost.

Access to the test registers is as described in the “Microprocesp, o Test Register

sor (MPU) Port” section. This section also gives the address 1pq read-only Pixel Test Register is 24 bits wide, 8 bits each for
decode locations for the various test registers. red green and blue. It is situated directly after the Pixel Mask
Test Trigger (R7) Register. After data is latched into this register by a transition on
The test trigger is decoded from the pixel data stream. Bit R7 d®7, it is read in three cycles over the MPU Port as described in
the RED channel is assigned the task of latching pixel data intadhe “Microprocessor (MPU) Port” section.
the test registers. A “0" to “1” or a “1” to “0” (as determined - Test Register
by bit CR20 of Command Register 2) transition on R7, fills the 1o pac Test Register is latched with data some CLOCKSs
test register with the corresponding pixel data. This effectively qor the Pixel Test Register. The DAC Test Register is a 30-bit
means that a sequence of data travels along the graphics pipeyige read-only register, corresponding to 10 bits each for red
line, with the test registers taking a sample only when there is Yreen and blue data. It’is locatbe Color Palette RAM. If the '
transition on Bit R7. The following example shows a sequence pan.pAC is in 8-bitafter resolution mode, the upper two bits
with the ADV7150 preset to sample the graphics pipeline on a o ihe req, green and blue data will be zero. After data is latched
low to high transition of R7. into the DAC Test Register by a transition on R7, it is read

in three or six cycles over the MPU Port as described in the

RED GREEN BLUE “Microprocessor (MPU) Port” section.
Pixel 0: 00000000 00000000 00000000 SYNC, BLANK and Ip, Test Register
Pixel 1: O i This is an 8-bit wide register but with only three effective bits.
P!xel 2: T The three lower bits correspondSBNC, BLANK and b |
Pixel 3: Qi win s respectively. The upper bits should be masked in software. This

register is at the same position in the graphics pipeline as the
DAC Test Register. When pixel data is latched into the DAC

Pixeln-1: 0. s Test Register, the corresponding statuSYaXC, BLANK and
P!xel n: Lo L L IpL is latched into this register. It is read over the MPU Port as
Pixel n: O i described in the “Microprocessor (MPU) Port” section.

In the above sequence of pixels, there is a rising edge on R7 o(Note: If BLANK is low, the corresponding pixel data to the
Pixel 2. The Red, Green and Blue data for Pixel 2, therefore, DAC Test Register will be all “0s.”)
gets latched into the Pixel Test Register. Pixel 2 continues down
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APPENDIX 7

THERMAL AND ENVIRONMENTAL CONSIDERATIONS

The ADV7150 is a very highly integrated monolithic silicon Table A. Thermal Characteristics vs. Airflow

device. This high level of integration, in such a small package, — -

inevitably leads to consideration of thermal and environmental Air Velocity o 50 | 100| 200
conditions in which the ADV7150 must operate. Reliability of ~(Linear feet/min) (Still Air)

the device is significantly enhanced by keeping it as cool as pogy (CCIW)
sible. In order to avoid destructive damage to the device, the "

. X ; No Heatsink 255 23 21 |19
absolute maximum junction temperature of I5@nust never EG&G D10100-28 Heatsink23 20 18 | 16
be exceeded. Certain applications, depending on pixel data Thermalloy 2290 Heatsink| 19 17 15 | 12

rates, may require forced air cooling, or external heatsinks. The
following data is intended as a guide in evaluating the operating}.hermal Model
conditions of a particular application so that optimum device
and system performance is achieved.

The junction temperature of the device in a specific application
is given by:

It should be noted that information on package characteristics pub- T =T, +P + 1

lished herein may not be the most up to date at the time of reading 3% Ta* Po (Bc + ben) 1)

this. Advances in package compounds and manufacture will inevite2"

bly lead to improvements in the thermal data. Pleas&acb your Ty=Ta +Pp (634 (2

local sales office for the most up-to-date information. )
where:

T, = Junction Temperature of SilicotC()
Ta = Ambient TemperaturéQ)
Po = Power Dissipation (W)

Power Dissipation
The diagram shows graphs of power dissipation in watts vs.
pixel clock frequency for the ADV7150.

1.50 6,c = Junction to Case Thermal Resistarf€z\\)
‘ 6ca = Case to Ambient Thermal Resistant@/\{V)
Vs =5V 654 = Junction to Ambient Thermal Resistant&/\V)
2125 —¥EE:;;2/ Package Enhancements
g The standard QFP package has been enhanced to a Pov2erQuad
g package. This supports an improved thermal performance com-
E 1.00 /,/ pared to standard QFP. In this case, the die is attached to
1 | heatslug so that the power that is dissipated can be conducted to
o | the external surface of the package. This provides a highly effi-
% ors — | cient path for the transfer of heat to the package surface. The
a package configuration also provides an efficient thermal path
from the ADV7150 to the Printed Circuit Board via the leads.
050 Heatsinks
60 80 100 120 140 160 180 200 220 The maximum silicon junction temperature should be limited to
PIXEL CLOCK FREQUENCY — MHz 100°C. Temperatures greater than this will reduce long term
NOTE: THE "WORST CASE ON-SCREEN PATTERN" CORRESPONDS TO FULL-SCALE deVICe rellab_lllt,y' TO en_SUl’e that the SIlICOf! !UnCtlon tempera-
TRANSITION ON EACH PIXEL VALUE FOR EVERY CLOCK EDGE (00H, FFH, O0H, ... ). ture stays within prescribed limits, the addition of an external
THE "TYPICAL ON-SCREEN PATTERN" CORRESPONDS TO LINEAR CHANGES IN THE H H H
PIXEL INPUT (I. E., A BLACK TO WHITE RAMP). IN GENERAL, COLOR IMAGES TEND heatSInk may be necessary' HeatSInks’ WI” reebms ShOWn
TO APPROXIMATE THIS CHARACTERISTIC. in the “Thermal Characteristics vs. Airflow” table.
Typical Power Dissipation vs. Pixel Rate
Package Characteristics
The table of thermal characteristics shows typical information
for the ADV7150 (160-Lead Plastic Power QFP) using various
values of Airflow.
Junction to Caseédfd) Thermal Resistance for this particular
part is:
6yc (160-Lead Plastic Power QFR) 1.0°C/W
(Note:0;¢cis independent of airflow.)
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ADV7150

APPENDIX 8

OUTLINE DIMENSIONS
Dimensions shown in inches and (mm).

S-160
160-Lead Plastic Power Quad Flatpack

1.239 (31.45)

0.160 (4.07)

MAX

1.219 (30.95) SQ
1.107 (28.10) |

SQ
0.037 (0.95)¥ ‘_’I r 1.100 (27.90) '|
0.026 (0.65, 6"14" 120 81
¢ )}74\‘ 121 80
404
MAX
TOP VIEW
(PINS DOWN)
SEATING
PLANE
j_ oPIN1
0.004 (0.10) 10° 160 7
1 40
MAX 0.070 (1.77
0.070 (1.77) ->| —() > >l
0.062 (1.57) 0.026 (0.65) MIN  0.014 (0.35)
0062 (1.57) 0.011 (0.27)
0.145 (3.67)
0.125 (3.17)
34—

Downloaded from Elcodis.com electronic components distributor

REV. A


http://elcodis.com/parts/6129811/adv7150.html

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6129811/adv7150.html

Downloaded from Elcodis.com electronic components distributor

REV. A

C1695-10-8/94

PRINTED IN U.S.A.


http://elcodis.com/parts/6129811/adv7150.html

