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® Three 4-Bit Video-DAC Outputs Directly N PACKAGE
Drive 75-Q Monitor Cables (TOP VIEW)
® Sixteen 14-Bit Color Lookup Registers GRN[] 1 Uzz:]BLU
Support the Simultaneous Display of a veezl2 21 :]RED
Palette of 16 Colors Selected from an v s 20[ ]V
Available 4096 Colors SST Ss2
v XATE 4 19 JpBO
® Color Lookup Table Can Be Automatically pAo[]s  1s[]DB1
Loaded with a New Set of Colors Prior to DA1[]e 17%032
the Start of Each Horizontal Scan Line DA2[}7 16]_|DB3
without Processor Intervention DA3[]s 15]_JDOTCLK
. . . Vss1[]9  14f_JcLkouT
® Device Can Be Used with a Variety of MODE[Ji0 13 vees
Controllers and Memory Types buUMP[J11  12{ JDATEN

® Real-Time Animation is Supported by the
REP Attribute Bit, Which Facilitates Rapid
Rendering of Scenes Composed of Polygons
of Various Solid Colors

® Digital Input and Output Logic Levels Are

® Video Overlay Capability Is Supported by TTL-Compatible

the EXT Attribute Bit, Which Is Used to
Control External Circuitry ® Separate 5-Volt Power Supply Pins Are

@ Analog RGB Video Data Is Output from the Provided for Digital and Analog Functions

Video-DAC Pins at Update Rates of Up to ® Device Is Available in a 22-Pin, 400-Mil
66 MHz Plastic Dual-in-Line Package
description

The TMS34070 Color Palette is a monolithic integrated circuit containing a color lookup table and providing
three channels of analog video output for RGB-type CRT monitors operating at video bandwidths up to
66 MHz. This corresponds to a display resolution of about 1024 by 768 pixels, assuming a non-interlaced
display refreshed at 60 Hz. The TMS34070 supports graphics systems having up to four color planes and
allows 16 of 4096 colors to be displayed simultaneously on the CRT monitor.

The three analog outputs of the TMS34070 — RED, GRN, and BLU — are used to drive the R (red), G
(green), and B {blue) inputs of a color CRT. Each of the analog output pins is driven by a four-bit digital-to
analog converter (DAC). Each DAC provides 16 levels of intensity in its respective color.

The TMS34070 supports frame-buffer memories of up to four bits per pixel. The sixteen 14-bit registers
of the color lookup table are loaded directly from the video memory, eliminating the need for a separate
processor interface through which the registers can be loaded. During each output clock period, two 4-bit
pixel values are input in parallel on eight data pins and are multiplexed internally to provide analog R, G,
and B video signals output at the dot clock frequency.

Each of the 16 registers of the color lookup table contains 12 color bits and two attribute bits. The color
bits are assigned as four bits of red intensity, four bits of green intensity, and four bits of blue intensity.
The two attribute bits are named EXT (external pixel attribute) and REP (repeat color command). The EXT
bit provides a convenient means for controlling external devices and supports the overlaying of external
video with a graphics image. The REP bit provides a means of repeating the previous color rather than
specifying a new color and supports real-time animation of scenes composed of colored polygons.
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TMS34070-66

COLOR PALETTE

functional block diagram
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pin descriptions
PIN
NAME NO 1/0 DESCRIPTION
DOTCLK 15 | Dot Clock.
The dot clock controls the rate at which analog video data is output at the analog outputs
(RED, GRN and BLU) and the digital output, XAT. All on-chip timing is generated from this
clock.
CLKOUT 14 (e] Output Clock.
The signal at pin CLKOUT is a nominal 50-percent-duty-cycle, TTL-level clock. Its frequency
is half that of the input clock, DOTCLK. Data input at the DA3-DAO and DB3-DBO pins are
latched internally at the low-to-high transition of CLKOUT. The high phase of the clock is
referred to as phase A, and the low phase of the clock is referred to as phase B.
DAO-DA3 5-8 1/0 Bidirectional Data Pins, Phase A.
DAO-DAS3 are digitally-encoded data used to index into the color lookup table. The color value
selected from the lookup table is then converted to the analog signals output on the RED,
GRN and BLU pins during phase A of CLKOUT. These pins are typically used as inputs only
but can be converted to outputs under control of the signal input at the DUMP pin. DAO
is the LSB.

Continued next page.
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TMS34070-66
COLOR PALETTE

pin descriptions (continued)

PIN 1/0 DESCRIPTION
NAME NO.

DB3-DBO 16-19 1/0 Bidirectional Data Pins, Phase B.
DB3-DBO are digitally-encoded data used to index into the color lookup table. The color value
selected from the lookup table is then converted to the analog signals output on the RED,
GRN and BLU pins during phase B of CLKOUT. These pins are typically used as inputs only
but can be converted to outputs under control of the signal input at the DUMP pin. DBO is
the LSB.

DATEN 12 | Data Transfer Enable.
The DATEN input is driven active-high to indicate that a transfer of data is currently taking
place at pins DA3-DAO and DB3-DBO. DATEN must be high to enable the translation of the
digital data input on DA3-DAO and DB3-DBO into the analog signals output at the RED, GRN
and BLU pins. When DATEN is driven inactive-low, the three on-chip DACs drive the RED,
GRN and BLU outputs to the voltage level corresponding to black. DATEN is specified in
a manner allowing it to be conveniently driven by the composite blanking signal from an
external CRT timing generator.

MODE 10 | Select Mode of Operation.
The signal input on the MODE pin configures the device to one of several modes of operation.
For example, the MODE pin can be connected to the active-low vertical sync signal from
an external video timing generator to enable loading of a new table of 16 colors prior to the
start of each frame. Alternately, MODE is tied to ground to enable the loading of a new table
prior to the display of each active scan line. Finally, MODE can be held at a logic-high level
for as long as necessary to disable loading. In this last case, the set of 16 colors displayed
are the values loaded into the table during the last load operation.

DUMP 11 | Dump Enable.
The DUMP signal is used to enable a dump back to memary of the color lookup table for
both test and diagnostic purposes. During a dump operation, the DA3-DAO and DB3-DBO
pins are configured as outputs rather than as inputs.

XAT 4 o} External Pixel Attribute.
The XAT signal is used to enable an external function controtled by the external attribute
value stored in each color register. While operating in display mode, the external attribute
bit of the currently-selected register is output at the XAT pin. During times other than the
active portion of each scan line, XAT is forced to the logic-low level.

RED 21 o] Red Video Signal.
RED is the analog signal used to drive the amplifier controlling the red gun of an RGB video
monitor.

GRN 1 (0] Green Video Signal.
GRN is the analog signal used to drive the amplifier controlling the green gun of an RGB video
monitor.

BLU 22 (o} Blue Video Signal.
BLU is the analog signal used to drive the amplifer controlling the blue gun of an RGB video
monitor.

Continued next page.
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TMS34070-66

COLOR PALETTE

pin descriptions (concluded)

NAMF;EIN NO. 1/0 DESCRIPTION
Vee 13 | + 5-volt power supply for digital circuitry.
Vee? 2 | + 5-volt power supply for analog circuitry.
Vsg1 3,9 | Ground pins for digital circuitry.
Vgg2 20 | Ground pin for analog circuitry.

internal registers

The color lookup table within the TMS34070 Video Palette contains 16 registers numbered O through 15.
Each register contains 14 bits of data as shown in Figure 1. The registers are loaded from locations in
the frame-buffer memory. During a load operation, the 16 registers are loaded in the order O, 1, .. . ,15.
The data is input on pins DA3-DAO and DB3-DBO and loaded into each register in the manner indicated
in Figure 1. Two successive CLKOUT periods are required to load each register. The left half of the register,
consisting of the four red bits and two attribute bits, is loaded first. The right half of the register, consisting
of the four blue bits and four green bits, is loaded next, one CLKOUT period later.

Each of the sixteen 14-bit registers contains two attribute bits in addition to the 12 bits of color information.
Each color register contains a REP bit. When one of the 16 color registers is displayed, its REP bit controls
the latching of its 12 color bits at the inputs to the three 4-bit DACs. If REP is zero, the register’s content
replaces the old values latched at the DAC inputs. If REP is one, latching is disabled for one dot clock
period, and the color output during the preceding pixel is repeated. Immediately following a blanking interval,
the content of the latches at the DAC inputs is undefined. A repeat color command occurring in the first
pixel of a new line will result in an undefined color.

Each color register also contains an EXT bit. When any one of the 16 color registers is displayed, the value
of its EXT bit is output at the XAT pin. If the EXT bit in the selected color register is one, the XAT pin
is driven to the logic-high level. If the EXT bit in the register is zero, the next XAT pin is driven to the
logic low-level. This bit is useful for controlling devices external to the TMS34070.

SB
MSB LSB MTB LSB M‘ LSB

b Aext]|rer L4 RED I GREEN | BLUE 1

DA3 DA2 DA1 DAO DB3 DB2 DB1 DBO DA3 DA2 DA1 DAO DB3 DB2 DB1 DBO
I LOADED DURING | LOADED DURING I
FIRST CLOCK ! SECOND CLOCK

FIGURE 1. COLOR LOOKUP TABLE REGISTER

interface operation

The TMS34070 loads its color lookup table directly from the frame-buffer memory. The loading is performed
automatically, without processor intervention, according to one of several programmable modes.

The TMS34070 supports several methods of loading the color lookup table to accommaodate the system
needs of various applications. Also provided is the ability to dump (output) the contents of the color lookup
table for diagnostic purposes. Four typical methods of operation are listed in Table 1.
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TMS34070-66
COLOR PALETTE

TABLE 1. TYPICAL METHODS OF OPERATION

METHOD DESCRIPTION
Frame-Load Load table from video memory prior to start of

each frame.

Command-Load Do not load table except when an explicit load
command is given.

Line-Load Load table from video memory prior to start of
each individual scan line.

Dump Output contents of table to memory during a
selected scan line.

The TMS34070 is easily configured to support the frame-load and line-load methods of operation without
additional logic. Frame-load operation is configured as follows:

1. Connect DATEN to active-low blanking signal from external CRT timing generator.
2. Connect MODE to active-low vertical sync signal.
3. Strap DUMP to ground.

Line-load operation is configured as follows:

1. Connect DATEN to active-low blanking signal.
2. Strap both MODE and DUMP to ground.

While a load is in progress, the TMS34070 automatically blanks the screen to avoid the display of spurious
data. The designer can also generate logic to control the MODE signal providing a load operation that can
be enabled by the user as required.

During a dump operation the contents of the color lookup table are dumped back to memory. This operation
is primarily used for system diagnostics. The following sequence of events occurs during a dump operation:

1. During the first nine clocks (CLKOUT periods) following the DATEN rising edge, DA3-DAO
and DB3-DBO remain in high impedance.

2. During the next 64 clocks, the contents of the 16 color registers are output to DA3-DAO
and DB3-DBO.

3. Thereafter, DA3-DAO and DB3-DBO are driven to high impedance until the next low-to-high
transition of DATEN.

Four clocks are required to output each of the 16 registers during the dump operation. Register O is the
first to be output and register 15 is the last. An internal 4-bit counter points to the register currently being
output and is incremented once every four clocks through the sequence 0,1 . . . ,15. A total of 64 clocks
is required to complete the dump of all 16 registers in the color lookup table.
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TMS34070-66
COLOR PALETTE

DAC functional characteristics

The functional characteristics of the DACs that drive the analog RED, GRN, and BLU outputs are summarized
in Table 2.

TABLE 2. DAC FUNCTIONAL CHARACTERISTICS

PARAMETER

VALUE

Analog outputs DAC resolution 4 bits
Palette colors 4096 colors
Dynamic characteristics of each analog output:

Update ratet 66.67 MHz
Data inputs:

Compatibility TTL

Coding Binary

TDue to internal multiplexing, the rate at which the analog outputs can be

updated is twice the frequency of the output clock (CLKQUT).

Power ed by | Cni ner.
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TMS34070-66
COLOR PALETTE

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) T

Supply voltage, V1 (see Note 1) . .. ... 7V
SUPPly VOITAGE, VCC 2 - - ot v o e e e e e e e e 7V
INput voltage range . . . . ... .ot -0.3Vto20V
Off-state output voltage range . . . . . .. . .. ... -2Vto7V
Operating free-air temperature range . . . . ... ... . oottt 0°C to 70°C
Storage temperature range . . . . . . ..o vt ie —-55°C to 150°C

TStresses beyond 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 beyond those indicated in the ‘‘Recommended Operating
Conditions’’ section of this specification is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect
device reliability.

NOTE 1: All voltage values in this data sheet are with respect to network ground terminal Vgg1 for Vo1 and Vggo for Vece: Vssi

and Vgg2 must be tied to the same potential to ensure proper operation and device reliability.

recommended operating conditions

MIN NOM MAX UNIT
VIH High-leve! input voltage All inputs except DOTCLK 2 Veer +05 v
DOTCLK 2.4 Veer +0.5 \%
viL Low-level input voltage All inputs except DOTCLK 0] 0.8 V
DOTCLK 0] 0.6 \%
Veei Supply voltage {digital circuitry) 4.75 5 5.25 \Y%
Vee2 Supply voltage {analog circuitry) T 4.75 5 5.25 \%
Vgs1 Supply voltage (digital circuitry) ¥ 0 \%
Vgs2 Supply voltage {analog circuitry) ¥ 0 \Y
IOH High-level output current (TTL) —-400 uA
loL Low-level output current (TTL) 2 mA
Ta Operating free-air temperature 0] 70 °C

TVoltage levels at DAC outputs vary directly in proportion to variations in Vcc2 from the nominal 5-V power supply level.
*All voltage values are measured with respect to Vgg1 and Vgg2, which are tied together during test.
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TMS34070-66
COLOR PALETTE

electrical characteristics over recommended free-air temperature range

TEST
PARAMETER MIN TYP MAX UNIT
CONDITIONS
VOH High-level output voltage loH = max 2.4 3.2 A"
VoL Low-level output voltage loL = max 0.2 0.6 \%
Off-state output current with
loZH : ‘ DA3-DAO and DB3-DBO Vo = 2.4V 1 100 | uA
high-level voltage applied
i Off-state output current with DA3-DAO and DB3-DBO v 0.6 Vv 1 100 A
- an - = 0. — ~
oZL low-level voltage applied 0 "
. . All inputs except DOTCLK V) = 5.25YV, 10 HA
IiH High-level input current .
DOTCLK All other pins at 0 V 100 A
. All inputs except DOTCLK Vi =0V, -10 uA
hL Low-level input current .
DOTCLK All other pins at O V -100 uA
Continuous black levels RL =758,
. 130 195 mA
It Average supply current output at analog pins Vcer = 5.25 V,
cc from Ve and Vo2 Continuous white levels | Voo = 5.25 V, 210 275 R
m
output at analog pins te(Dcy) = 165 ns
. Data inputs 15% pF
C Input capacitance
All other inputs 7% pF
Data outputs 15% pF
Co Output capacitance XAT 15% pF
Analog outputs 14% pF
) RL = 75 Q,
Ro Output resistance at analog outputs 258 Q
Vece =5V
v Voltage level of analog video output AL =754, 1.95 23  265| vV
oltage level of analog video outputs . . .
WHITE g g p Ve = 5V
v Voltage level of vid log output RL =750, 035 065 095 | V
eo outputs . . .
BLACK oltage level of vi analog p Veea = 5V
Y v Voltage output difference for RL = 75 Q, 1.45 1.65 1.85 v
WHITE BLACK analog video outputs Veez = 5V '
Monotonicity of any analog output
Vin) = Vin-1) 1 | measured for any 2 successive R = 75, 0.033
VWHITE — VBLACK 75| digital codes, n — 1 and n, Vee2 = 5V '
from O to 15
Difference between
2 (VBLACK1 — VBLACK?2) black levels for any RL = 759, 0.033
(VWHITE1 — VBLACK1) + (VWHITEZ — VBLACK2) | Pair of analog out- Veez = 5V '
puts, 1 and 2
Ditference between
2 (VWHITE1 — VWHITE?2) white levels for any RL = 754, 0.033
air of analog out- \ =5V '
VwHiTE® ~ VBLACKT) + (MAWHITE2 - VBLACK2) | P ° ce2
puts, 1 and 2
Difference in black-to-
2[VwWHITET — VBLACK1) = (VWHITE2 - VBLACK2)] | white voltage ranges RL =759, 0.033
(VWHITET ~ VBLACK1T) + (VWHITE2 ~ VBLACk2) |for any pair of analog Vcea = 5V

outputs, 1 and 2

TICC includes current shunted to loads at analog outputs.
$These values are based on a sample characterization.
8This value is based on computer simulation.
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TMS34070-66

COLOR PALETTE

interface timing parameters

PARAMETER MIN MAX UNIT
tc(DC) Period of DOTCLK input 15 200 ns
tc(CO) Period of CLKOUT output Ztc(DC) ns
td(COH-RGB) Delay from CLKOUT high to stable analog data (Note 2) 25 ns
td(COL-RGB) Delay from CLKOUT low to stable analog data (Note 2) 25 ns
td(COH-DV) Delay from CLKOUT high to valid data output, dump operation 45 ns
td{COH-D2) Delay from CLKOUT high to data high impedance, end of dump 25t ns
td(COH-XV) Delay from CLKOUT high to valid XAT output (Note 3) 50 ns
t4(COL-XV) Delay from CLKOUT low to valid XAT output (Note 3) 50 ns
td{DC-0C) Delay from DOTCLK high to CLKOUT high or low 35 ns
Delay from RED, GRN, or BLU no tonger stable to RED, GRN,

'd(RGB-RGB) and BLU again stable 7.5 ns

tHA} Fall time of analog outputs 7.5 ns

th{COH-RGB) Hold time of stable analog data after CLKOUT no longer high {(Note 2) of ns

th{COL-RGB) Hold time of stable analog data after CLKOUT no longer low {(Note 2) ot ns

th{COH-DE) Hold time of valid DATEN input after CLKOUT high of ns

th(COH-DU) Hold time of valid DUMP input after CLKOUT high of ns

th{COH-MO) Hold time of valid MODE input after CLKOUT high of ns

th(COH-DI) Hold time of valid input data after CLKOUT high, load or display operation ot ns

th{COH-XV) Hold time of valid XAT output after CLKOUT no longer high 0 ns

th(COL-DV) Hold time of valid data input after CLKOUT no longer low, dump operation 3 ns
Hold time of data high impedance after CLKOUT no longer low,

th(COL-DZ) : of ns
start of dump operation

th(COL-XV) Hold time of valid XAT output after CLKOUT no longer low 0 ns

th{DC-0OC) Hold time of CLKOUT high or low after DOTCLK no longer low 0 ns
Hold time of DUMP input after DATEN high, asynchronous

h(DEH-DU) timing requirement e(co) + 25 ns
Hold time of MODE input after DATEN high, asynchronous

th(DEH-MO) timing requirement leico) + 25 ns

1h(DEL-MOH) Hold time of MODE high after DATEN fow, asynchronous timing, load 0 ns
and blank entire line

tr(A) Rise time of analog outputs 7.5 ns

tsu(DE-COL) Setup time of valid DATEN input to CLKOUT no longer low 13.6 ns

tsu(DU-COL) Setup time of valid DUMP input to CLKOUT no longer low 13.5 ns

tsu(MO-COL) Setup time of valid MODE input to CLKOUT no longer low 13.5 ns
Setup time of valid MODE input to DATEN no longer low, asynchronous

fsu(MO-DEL) timing reguirement ° ns
Setup time of valid DUMP input to DATEN no longer low, asynchronous

fsu(DU-DEL) timing requirement ° ns
Setup time of valid input data to CLKOUT no longer low,

tsu(DI-COL) . . 13.5 ns
load or display operation

Continued next page.
NOTES: 2. Analog cutputs are termed stable when they are within 10% of their final value.

3. At DOTCLK periods <62ns, XAT may not be valid before the next DOTCLK edge.

4. Variations from the ideal 75 Q analog load resistors due to resistor tolerance can cause small deviations in the voltage levels
at the RED, BLUE, and GREEN analog outputs. When 5% tolerance resistors are incorporated, the white level varies by
approximately s LSB with respect to the black level. This data is provided for the designer’s infarmation and is not tested.

TThese values were derived from characterization and are not tested.
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TMS34070-66
COLOR PALETTE

interface timing parameters (concluded)

PARAMETER MIN MAX | UNIT
1t(CO) Transition time {rise or fall) of CLKOUT output 5 ns
1+(DC) Transition time (rise or fall) of DOTCLK input 5% ns
tw(COH) Putse duration of CLKOUT high tepey — 8 ns
tw(COL) Pulse duration of CLKOUT low ipc) - 6 ns
tw(DCH) Pulse duration of DOTCKL high 4 ns
tw(DCL) Pulse duration of DOTCLK low 4 ns
tw(MOL) Pulse duration of MODE low, asynchronous timing, ioad and blank entire line teicop + 15 ns

*Due to tester limitations, this parameter can not be checked at test. Value is based on computer simulation.

timing for input and output clocks

Il“ tciDC)

tw(DCH) =— —of le—tDC
I | j——et tw (DCL) | (—-1)

DOTCLK |
! I-—-t:td(uc-om te(CO) - th:;gg-:)i)_l |..L'._
I-—.rtHDc‘qu)(com—— l I {
CLKOUT | \-'_tW(COL)—..1 | | |
—e{ l=-tt(CO)

—e—] L—tt(CO)

NOTE 5: Measurement points for DOTCLK input are 0.6 and 2.4 volts. Measurement points for all other digital signals are 0.8 and 2.0 volts.

digital input timing

CLKOUT / \ /{ \ /

'-——-1-' th(COH-DI)
tsu(DI-COL) |

I

DA3-DAO,

DB3-DBO X VALID X

T i
h(COH-DE)

tsu(DE-COL}-——el

DATEN VALID

[=——=1~th(COH-MO)
tsu{MO-COL)

1

MODE X VALID

T3 :
{—————==r—1h{COL-DU)
tsu(DU-COL)—‘-————!

bDuUmMP X VALID

AN

=

Py
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TMS34070-66
COLOR PALETTE

digital data output timing

CLKOUT / | \
|
|

{(
123 1 |
pe—e=t—td(COH-DV) [
I | } l——-‘—td(COH-DZ)
{A) END DUMP: . 46 \}
DA3-DAO, VALID Ds HI-Z
DB3-DBO T 44
{
pe—e=i—th(COL-DZ) th(COL-DV)
(B) START DUMP: }/ )
DA3-DAO, HI-Z \ VALID
DB3-DBO 44
analog output transition timing
RED, GRN. | I REFERENCE WHITE
BLU | . |l ! REFERENCE BLACK
T e—tr(A)
b tf(a)

(a) RISE AND FALL TIMES FOR AN INDIVIDUAL ANALOG OUTPUT

RED. R STABLE >< UNDEFINED STABLE

td{RGB-RGB)

NOTE 6: Measurement points far analog output transitions are at 10% and 90% of the interval from the starting level to the final level.
g

{b) TRANSITION OF ALL ANALOG OUTPUTS

video output delay timing

CLKOUT /1 ﬁ&
[ I

| le——adth(COH-RGB)

td(COH-RGB) —i-——l { :

RED, GRN, X VALID
BLU
T I
| ] ™1+t (COH-XV)
td{COH-XV )—fa——= |

XAT VALID

{a) PHASE A VIDEO OUTPUTS

{ip
TeExas
INSTRUMENTS

POST OFFICE BOX 1443 @ HQUSTON. TEXAS 77001

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



TMS34070-66
COLOR PALETTE

video output delay timing (concluded)

cLKoUT \| /

-——-—t—‘h(COL—RGB)

I
td(COL-RGB)—t‘—-‘ | i

RED, GRN,
BLU X VALID ><

T T
[ i fe—————=4—th(COL-XV)
td(COL-XV) —fm—————y !

XAT VALID X

{b) PHASE B VIDEO OUTPUTS

asychronous control inputs

BEGIN TO INPUT
LOOK-UP TABLE DATA
AT THIS CLOCK EDGE.

°“‘°‘”NW
th(COH-DE) —jm+———m=y

i
I { jm=-e=}- tsu{DE-COL)

' |
| F==ttsupE-cOL) th(COH-DE) —ja——a=t
DATEN \

|
p=————=+h(DEL-MOH) | {
! f=————+—Ttsu(M0-DEL)

MODE { !
et (MOL)—e=f I-—-!—f—tsu(ou-DEL)
n | jee——1th(DEH-DU) ——=]
®,

\/ V.V.V.V’V‘V’V’V.V’V‘V’V"’V’V V’V‘V : \/\/\/\/ ‘V.V V‘V‘V’V '.V’V’V.V’V‘V’Vov’V.V’V
DU G R R R B R

(a) PERFORM LOAD: BLANK ENTIRE LINE

i,
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TMS34070-66
COLOR PALETTE

asychronous control inputs (continued)

cLKOUT _\—/_\—1 |
I
|

th(COH-DE)—f=—e=d |

DATEN \ /!L

T th(DEH-MO)—==4

fm—st—L-tsu(MO-DEL) :
v’v0v.v‘v VAV AVAV VAV, v‘v‘v v | m
MoDE QRN T ST m : |
|

;——-!—-tsu(DU-DEL)
VAVAVAV AVAVAVAVAVAVAVAVAVAVAVAY. r=—1h(DEH-DU)
ENINONININININININININININININGD

(b) PERFORM LOAD: DISPLAY REMAINDER OF LINE

BEGIN TO INPUT
LOOK-UP TABLE DATA
AT THIS CLOCK EDGE.

r"'i'tsu(DE—COL)

—— — —

BEGIN TO DISPLAY
NEXT LINE AFTER
| 6 CLOCK PERIODS

th{COH-DE) ~=——= t .
! h(COH-DE) { i—-t-l tsu(DE-COL)

{rm—emt-tsu(DE-COL \ ,
\%——‘VT

|

|

[ L0
T ¥

-

J-

[4
7

DATEN

—_————

IF-——i—tsu(MO-DEL)
p——e— t5y(DU-DEL)

I {
0000000000000, !
MO R
] |
oume GRS LXK ORI | IR
A’A’A’A‘A’A’A‘A A’A‘A TAVAVAVAVAVAVAVAVAVA A’A’A’A A‘A’A‘A‘A‘A

(c) DISPLAY ENTIRE LINE (NO LOAD)

{i’
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TMS34070-66
COLOR PALETTE

asynchronous control inputs (concluded)

| BEGIN TO OUTPUT
| DUMP DATA AFTER
| 9 cLOCK PERIODS

CLKOUT m |
]
fue—e=i-tsu(DE-COL)
|

MODE

| [=—th(DEH-MO)—s=t
VVVVVVVVVVVVVV/V\
KRN SRR
h—e1—t5,(DU-DEL)

th(COH-DE)—}-—-'{
[
DATEN \ | / ,
|
l-——{—{-tsu(MQDEL) |
| SRR
!"'—‘h(DEH-DU)—-lI
1
"V’V’V"VV"VVVV'VV
KRN L AR IR
{d) DUMP OPERATION

DUMP

NOTES: 7. High-to-low and low-to-high transitions of the MODE and DUMP inputs are permitted to be asynchronous to CLKOUT as long
as the timing requirements relating MODE and DUMP to DATEN transitions are met. In other words, MODE and DUMP transitions
can occur at any time relative to CLKOUT, including during a CLKOUT low-to-high transition, as long as the setup and hold
requirements with respect to DATEN transitions are met.

8. Asynchronous timing requirements for MODE and DUMP are given in terms of the CLKOUT cycle time, te(CO)-

VL =2.10V
RL =750 Q
FROM
OUTPUT TEST
UNDER . * POINT
TEST

FIGURE 2. TEST LOAD CIRCUIT —DIGITAL OUTPUTS

FROM
OUTPUT TEST

UNDER ¢ * POINT
TEST
I CL =40 pF RL =750

FIGURE 3. TEST LOAD CIRCUIT—ANALOG OUTPUTS

i
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TMS34070-66
COLOR PALETTE

MECHANICAL DATA
22-pin N dual-in-line package

fe———— 27,94 (1.100) MAX
22 21 20 19 18 17 16 16 14 13 12
AVAVAYATAYAYAVATATA
3 G )
10,16 + 0,25 |
["10.300 « 0.010)
\YAYAVAWAVEAWAYE YW
| 8890 : 0.254 12 3 4 s 6 7 8 9 10 11
0.350 + 0.100
0’51";&020" - Ic—1,27 {0.050) NOM
| 1
5,08 (0.200) MAX J
105h ~— SEATING PLANE ’ T -
3.17 (0.125) MIN
90°
"\\‘_ 0.279 + 0.076

{0.011

4

0.003})

o [Fe—0.838 (0.033) min
- 0.457 + 0,076
L r — {0.018" + 0.003)
1.27 + 0.508
{0.050 : 0.020 PIN SPACING 2,54 (0.100) T.P
(SEE NOTE A)
ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES
NOTE A: Each pin centerline is located within 0.254 (0.010} of its true longitudinal position.

{i’
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