TMCO0171, TMC0176 7"1-'-"

Color Palette with Triple 6-Bit DAC

The TMC0171 and TMCO176 are triple 6-bit video DACs  Features

with 256 x 18 RAM look-up tables and microprocessor )

interfaces. The devices were designed specifically for * Pirel Rates‘Of 0 to 80MHz
high resolution color graphics, supporting 256 simulta- * 256 x18 Bit Color Palette
neous colors out of a palette of over a quarter million, ¢ Color Palette Read-Back

at update rates fast enough to generate all common PC e 750 RGB Analog Video Qutputs
display resolutions.

Compasite Blank

The TTL microprocessor interface allows easy integration ~ ® Sindle +5V Power Supply
into personal computer Systems. The three outputs are ¢ |ow Power Consumption
compatible with RS-170, allowing for a system design e TTL Compatible Inputs
using @ minimum of external companents.

Asynchronous uP Interface
Available In A 28 Pin Plastic DIP Or 44 Leaded PLCC

A pixel word mask facilitates such special effects as
animation, overlays, and paged graphics without rewriting
image RAM or the color look-up table.

The TMCO171 is pin and function compatible with the
industry standard IMS G171 high performance CMOS
color look-up table DAC manufactured by Inmos, and the
TMCQ176 is pin and function compatible with the

IMS G176.
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Functional Block Diagram
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Functional Description

General Information

The TMC0171 and TMCO176 contain a Color Palette
with 256 memory locations that are 18 hits wide. The
color palette’s output is connected to three high-speed
current output 6-bit video DACs. The devices on-board
registers easily interface with microprocessors.

Microprocessor Interface

The Microprocessor interface consists of three internal
registers: Pixel Address Register, Color Value Register and
Pixel Mask Register. These are individually accessed by
register select signals, RSy and RS4. The following table
defines which register is selected by the logic states of
RSq and RS1:

RSy RSy Register
0 0 Pixel Address (WRITE Mode)
1 ] Pixel Address (READ Mode)
1 0 Color Value
0 1 Pixel Mask

The contents of the color palette can be accessed
through the Color Value and Pixel Address registers.

All operations on the microprocessor interface can take
place asynchronously to the pixel information being pro-
cessed by the Color Palette.

The Pixel Address register is a byte-wide latch that
receives and latches address information applied to pins
P7.q- It can be used in READ or WRITE mode, de-
pending on the logic state of RSy and RSy. With
RSq=RS1=0 {register select=0, 0), the Pixel Address
register is in the WRITE mode. To update one of the
color palette’s entries, the user writes the address into
the Pixel Address register, then its red, green, and blue
color definitions into the Color Value register. Refer to
Figures 10 and 11.

When RSg=RS1 =1 [register select=1, 1), the Pixel
Address register is in the READ mode. To read one of
the color palette’s entries, the user writes its address
into the Pixel Address register and then reads the three
color definition components. The color definition data
input/output sequence is always RED, GREEN, BLUE.
Refer to Figures 9, 12, and 13,

TRW LS| Products Inc.

The 18-hit Color Value register, used as a buffer be-
tween the microprocessor interface and the color palette,
is accessed by setting RSp=1 and RSy =0. A color defi-
nition can be read from or written to this register by a
sequence of three byte-wide transfers to this register ad-
dress. When a byte is written to this register, only the
least significant six bits {D5_g} are used. When a byte is
read from this register address, only the six least signifi-
cant bits contain information — the most significant two
bits are set to zero. Refer to Figures 9-13.

After the WRITE sequence is completed, the Color Value
register’s contents are written to the specified color
pelette address stored in the Pixel Address register.
Finally, the Pixe! Address register is automatically
incremented.

The color definitions can be read from the color palette.
After setting RSp and RSy to 1, the user stores the
desired color palette address in the Pixel Address
register. The color definition (18 bits] in that color palette
location is then transferred to the Color Value register
and the Pixel Address is auto-incremented. With
successive READ cycles, the color definitions pointed to
by the incremented address are transferred to the Color
Value register. Refer to Figure 12

Attempting to update the color palette when BLANK is
not asserted results in the data from the Color Value
register taking precedence over the hit mapping
operation. The output of the three 6-bit DACs will be
based on the color definition from the memory location
specified by the Pixel Address register and not the
address found on Py_g. This conflict causes the DACs to
generate unexpected output levels for up to two PCLK
periads.

The Pixel Mask register is a byte-wide latch, accessed by
the microprocessor interface, Dy7_g, when RSg=0 and
RS1=1. This register is used to mask selected bits of
the Pixel Address values applied to inputs P7.g. A “1" in
any location in the Pixel Mask register sets the corre-
sponding bit to zero. The aperation of the Pixel Mask
register does not affect the address of the color defini-
tion when the microprocessor accesses the color palette.
The masking operation makes it possible to alter the dis-
played colors without altering the contents of external
videa memory or the internal color palette.
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Whriting to the Color Palette

A new color definition can be stored in the color palette
by first specifying the initial address under WRITE mode.
This address is stored in the Pixel Address register
(RSg=RS1 =0). The initial address is followed by RED,
GREEN and BLUE color definition data {RSg=1, RS =0).
These six-bit inputs are collected together in the Color
Value register. This new calor definition is then trans-
ferred to the location pointed to by the information in
the Pixel Address register. As soon as this transfer is
completed, the Pixel Address register is auto-incremented.
This allows consecutive color palette locations to be
updated without the microprocessor specifying each
address. The host needs only to continue supplying the
RED, GREEN and BLUE data for each consecutive
address. Refer to Figures 10 and 11.

Reading from the Color Palette

To read a location in the color palette, an address is sent
on the Data 1/C lines (D7.q) under READ made and
stored in the Pixel Address register (RSp=RS1=1). The
color definition contained in the specified location is then
transferred to the Color Value register. Again, the Pixel
Address register is auto-incremented. The color definition
can now be retrieved with three sequential READ opera-
tions (RSg=1, RS1=0}. The first byte placed on the
Data 1/0 lines contains the RED value; the next is GREEN
and the final is BLUE. The two most significant bits are
set to zero in each case. In a manner similar to the
WRITE mode, consecutive color palette locations can be
read by simply specifying the beginning address and
reading the color palette one or more times. Refer to
Figures § 12 and 13

If the Pixel address register is updated during a READ or
WRITE operation, the current data sequence is termi-
nated and a new READ or WRITE operation is initialized.

Video Path

The Video path consists of the Pixel Latch and Mask
(inputs P7.ql, color palette (256 18-bit wide RAM],
18-bit wide bus, and an 18-bit wide latch on the inputs
of the three B-bit high-speed video DACs. The video
path uses a three clock cycle (PCLK) pipeline for the
Pixel Address and BLANK inputs. These signals are
latched on the rising edge of PCLK.

Analog Outputs

The analog outputs are designed to drive singly-
terminated 75Q loads to a peak-white amplitude of 0.7V.

The reference current (IRgp) for this output is set to
4.44mA. The analog outputs can also drive doubly-
terminated 75Q loads with iRgf set to 8.88mA.

The active LOW BLANK input forces the analog outputs
to ground, ignoring the color definition selected by the
Pixel Address. Each of the 63 current sources used in
gach of the 6-bit DACs produces 1/30 Iggr. Therefore,
the magnitude of peak white voltage is a function of the
output loading and is determined by:

VpEAK WHITE = 21+ IRgr + 7L
VBLACK LEVEL = OV

TRW LSI Products Inc.
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Signal Descriptions

Signal
Name

Package Pin Number

N6

R2

Signal Description

Red
Green
Biue

25
26
27

These analog outputs of the 6-bit DACs are the currents used for
each of the guns in an RGB (Red, Green, Biue) video display.

IRer

- W N -

28

The current forced out of this Reference Current Input pin to ground
determines the current sourced by each of the 63 current source in
each of the three 6-bit DACs. Each current source produces Iggp/30
when activated by the 6-bit digital input code.

Pro

39-32

The byte-wide information on these Pixel Address lines is latched
and masked by the Pixel Mask Register. The resulting value ad-
dresses a location in the Color Palette RAM. Pg=LSB.

PCLK

40

The rising edges of the Pixel Clock signal contrel the latching of
the Pixel Address and Blanking Inputs. They also control the prog-
ress of these values through the three stage pipeline of the Color
Palette the DACs to the outputs.

GND

2,35 18, 23
24, 41-44

This is the power supply ground connection.

4,20 21,22

This positive power supply pin is normally connected to +5V DC
and bypassed with a 10uF tantalum capacitor.

When this READ bus control signal is LOW, information present
on the internal data bus is available on the Data [/0 lines {D7.g)-

This active LOW signal forces the DACs” outputs to zero. When

BLANK is asserted, a video monitor’s screen becomes blank and
the DACs ignore any output values from the Color Palette. How-
ever, the Color Palette can still be updated through Dy_g.

24-17

15-8

0]

These bidirectional Data 1/0 lines are used by the host micropro-
cessor to WRITE information (using the active LOW WH] into and
READ information (using the active LOW RD) from the TMC0171’s
Pixel Address, Color Value and Pixel Mask registers. During the
WRITE cycle, the rising edge of WR latches the data into the
selected register. The tising edge of RD determines the end of
the READ cycle. With RD and WR both HIGH, the Data 1/0 lines
go into a high-impedance state.

25

This active LOW WRITE signal controls the timing of the WRITE
operations on the microprocessor interface inputs, Dy_g.

RSy, RS;

26, 27

17,18

These Register Select lines select one of the three internal reg-
isters_and are sampled during the falling edges of the enable sig-
nals (RD or WR). See the Functional Description sectian for more
information regarding the internal registers.

NC

1,28-31

Not connected internally.

TRW LSI Products Inc.
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Timing Characteristics

Figure 1. System Timing Diagram

s YOO i T
B
o XXXXXXXXKXKKXXRRRRRR— e e

A
e X000 2 : BLANK  BLANK —— :

21169A

Figure 2. Timing Diagram Detailing Timing Specifications
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Figure 3. Basic WRITE Cycle Timing Diagram Figure 4. Basic READ Cycle Timing Diagram
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Figure 5. WRITE to Pixel Mask Register Followed by WRITE and REA
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Figure 6a. READ from Pixel Mask or Pixel Address
Register (READ or WRITE Mode)
Followed by READ

Figure 6b. READ from Pixel Mask or Pixel
Address Register (READ or WRITE
Mode) Followed by WRITE
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Figure 7. WRITE and READ Back Pixel Address
Register (READ Mode)
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Figure 9. READ Color Value the READ Pixel Address Register (READ Mode)
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Figure 10. Color Value WRITE Followed by READ
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Figure 11. Color Value WRITE Followed by WRITE
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Figure 12. Color Value READ Followed by READ
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Figure 13. Color Value READ Followed hy WRITE
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Absclute maximum ratings {beyond which the device may be damaged)
SUPPIY VOIIAOE .....oooooov et ees oo oot et s ettt aee et er et e eeene e -051t0 +70V
INPUL VOIAGE .ottt bR st ~05to +7.0V
Temperature
OPErating, MDIBNT ........coviooiiirenr e aes sttt ettt srir e 0°C to +70°C
SEOTAGE oottt e st e oo 65 to +150°C
Nete " Stresses above those listed may damage the device cer—anentiy. Proper operation at these or any other conditions outside those listed in

s data sheet is not imphed. Exposure to acsoiute ™3 mum rating conditions for extended periods may affect oevice relbability

TRW LS! Products Inc. "
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Operating conditions

Temperature Range
Standard

Min
Parameter - -4 -5 -6 -8 Max Units
Vee Positive Supply Voltage {Measured to GND) 45 45 45 45 45 55 -V
IRef Reference Input Current -3 -3 -3 -3 -3 -10 mA
ViL Digital input Voltage, Logic LOW -05 -05 -05 -05 -05 0.8 \
ViH Digital Input Voltage, Logic HIGH 20 20 20 2.0 20 Vee+05 \Y
loL Output Current, Logic LOW 20 mA
oK Output Current, Logic HIGH -40 mA
toLK PCLK Period 28 25 20 15 12 ns
At PCLK Jitter ! +25 %
tPwi PCLK Width, LOW 9 8 6 5 4 ns
tpwy  PCLK Width, HIGH 7 7 6 5 4 ns
tg Pixel Word or BLANK Setup Time 2 5 4 4 3 3 ns
ty Pixel Word or BLANK Hold Time 2 5 4 4 3 3 ns
twwL  WR Pulse Width, LOW 50 50 50 50 50 ns
tawL  RD Pulse Width, LOW 50 50 50 50 50 ns
tsg Register Select Setup Time 15 12 0 10 10 ns
tHR Register Select Hold Time 15 12 10 10 10 ns
s 'WR Data Setup Time 15 12 10 10 10 ns
tHp WR Data Hold Time 15 12 10 10 10 ns
tWw1  Successive WRITE Interval 3 3 3 3 3 1CLK
tWR1  WR Followed by READ Interval 3 3 3 3 3 tCLK
tRR1 Successive READ Interval 3 3 3 3 3 toLK
tRw1  RD Followed by WRITE Interval 3 3 3 3 3 teLK
tWw2 _ WR after Color WRITE & 3 3 3 3 3 LK
twR?  RD after Color WRITE 3 3 3 3 3 3 tCLK
tRR2  RD after Color READ 3 6 6 6 6 6 tCLK
tRw2  WR after Color READ 3 ) [} 6 6 6 1CLK
twR3  RD after Read Address WRITE 3 6 6 6 6 6 1CLK
tTRwW  READ/WRITE Enable Transition Time 50 50 ns
ta Ambient Temperature, Still Air ¢ 0 0 0 0 70 °C
Notes: . This parameter 15 the allowed variation in the pixel ciock frequency. It does not permit the pixel clock period 19 var, below the minimum

specified igLk value.

2. The color palette’s pixel address must be vaiid for the specified minimum setup and hold times at each nsing edge of PCLK (this requirement
includes the blanking penod)

3. This parameter aliows synchronization between operatons on the microprocessor interface and the pixel stream being processed by the color
palette.

12 TRW LS! Products Inc.
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Electrical characteristics within specified operating conditions

Temperature Range
Standard

Parameter Test Conditions Min Max Units
VoL Output Voltage, LOW IgL=Max 0.4 v
VoH Output Voltage, HIGH IgH =Max 24 v
C Input Capacitance 7 pF
Co Output Capacitance 7 pF
Cig Input/Output Capacitance 16 pF
I, Input Leakage Current -10 10 uh
loz Output Leakage Current -10 10 uh
Iee Operating Supply Current lguT=Max, Digital Outputs

Unloaded, PCLK = 35MHz 150 mA
VRerF Reference Voltage at Iggp Pin Vee=4.5V, Iggp=10mA Veg-3 v
Voc Output Voltage Compliance lgut <10mA 1.5 v
loc Output Current Compliance Voyt <1V, Iggp <10mA 21 mA
Eg Absolute Gain Error ' ZL =750+ 30pF, Iggp=4.44mA or

Z1L =37.5Q + 30pF, Ipgp=8.88mA +5 %
Algyt DAC to DAC Mismatch ? ZL =750+ 30pF, Iggp=4.44mA +1 %
g Integral Linearity, Terminal Based > 2L =750+ 30pF, Igpp=4.44mA +05 LSB
R Rise Time 2L =754+ 30pF, Igpp=4.44mA 8 ns
tSET Full-Scale Setting Time ° 2L =750+ 30pF, Igpp=4.44mA 28 ns
GA Glitch Area © 7L =75Q + 30pF, Iggp=4.44mA 200 pV-sec
Ca DAC Output Capacitance BLANK = Logic LOW 10 pF
VBIANK  Blanking Qutput Voltage BLANK = Logic LOW,

ZL=75Q+30pF, Igpp=4.44mA +05 LSB
Egr Unadjusted Output Offset Error BLANK = Lagic HIGH,

ZL =750+ 30pF, [gpp=4.44mA +05 LSB
Notes 1. Absc.te gan error is defined as 100% (FSig ~-21.: 27 e dpee Varack LEVEL=0Y

2. The -sted value s relatve 0 the midpaint of the s uen of the three DACs

3 Zerc and full-scale adjusted hnearity error=!1Vpn,7 - Vg DxVLSBIVLSE, where VISB=Wp j sealr — Yorrser &2

4 The -ise ume s measured for 10% 1o 90+ of fud-3a g transition

5. The cutput signal’s setting time 1s measured from a 270 27z"ge at the vansition's intial value untii it has settled to0 with n 2% of the final
value

6 This value 15 determined using triangular appraamation = 0° area=1area of positive transient) — (area of negative transies

TRW LS! Products Inc. 13
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Switching characteristics within specified operating conditions
Temperature Range
Standard
- -4 -5 -6 -8

Parameter Min | Max| Min | Max | Min | Max | Min | Max | Min | Max | Units

DS PLCK to Valid DAC Qutput 5 30 30 5 30 5 30 5 30 | ns

Atpg  Differential Qutput Delay ? 2 2 2 2 2 | ns

teNA  Output Turn-On Delay 5 5 5 5 ns

tpig  Output Turn-Off Delay 3 20 20 20 20 20 | ns

tno RD Enable Access Time 40 40 40 40 40 | ns

Ho Cutput Hold Time 5 5 5 5 ns

FTe Clock Feedthrough 4 -30 -30 -30 -30 -30 | dB

Notes 1

~

FEN Y

Reference to full-scale cutput

A valid analog output is defined as the 50% point between successive values. This parameter is stable with ime put can vary between different
devices and may vary with different DC cperating ccratians

This applies to different analog outputs on the same gevice. This is a design parameter, not 100% tested
Measured at +200mV fram initial steady state output .cltage

AC Test Conditions

14V
TMCO171 2000 Input Pulse Levels .................. GNC 1o 3V
PINS Input Rise and Fall Times (10° to 90¢:) .. 2508
D; 0 S0pF Digital Input Timing Reference Level . ..... ... 15V
]_: Digital Qutput Timing Reference Level . . 0.8V anc 2.4V
21168A

Application Hints

Power Supply

The video DAC may draw large transient currents from
the power supply. To ensure proper operation, use
standard high frequency board layout technigues and
power supply distribution.

The transient current required by the device dictates
that the ground path impedance must be minimized by
using decoupling capacitors, as shown in Figure 14.
These capacitors leads must be as short as possible.
High-frequency decoupling s accomplished with a 0.1uF
chip capacitor, C1. A bead tantalum, between 10uF to
47uF, should be used for C2.

14

A ground plane will minimize differential ground noise by
holding the pin 14 voltage near O during the current
transitions.

Analog Output-Line Driving

The output connections should be viewed as transmission
ines. Impedance changes along these lines will reflect
part of the video signal back to the DACs’ outputs. To
ensure good signal fidelity, RF design techniques should
be observed. Any traces connecting the DAC to an
onboard connector should form a transmission line of
75Q impedance, unless the DAC's output termination
resistor is placed at the output connector instead of the
DAC's output pin. The coaxial cable that connects the
outputs to a video monitor should have a characteristic
impedance of 75Q. Since connectors on the coaxial line
can cause impedance changes, any connectors used
must match the line’s characteristic impedance.

The DACs use switched current sources that are

summed together to generate the output current. Each
6-bit DAC consists of 63 current sources, each of

TRW LSI Products Inc.
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Analog Output-Line Driving (cont.)

which has a magnitude of 1/30 {IRgp). The digital input
code determines the number of current sources that
contribute to the total output current. This output
current, in conjunction with a termination resistance
connected between each DAC output and ground, sets
the full-scale magnitude of the output voltage. There are
four different methods of terminating the DAC outputs:

1. Single-Termination at the DAC {75Q)

2. Single-Termination at the Destination {75Q)
3. Double-Termination (37.5Q)

4. Buffered Signal

1. Single-termination at the source places a single
termination resistor at each DAC output. No other
terminating load is present. Therefore, a high-input
impedance monitor should be used. The AC load
driven by each DAC's outputs is the transmission line
impedance in parallel with the load resistor. The
transmission line’s impedance should match that of
the load resistor. Thus, the DACs' output has an
initial signal amplitude that is half the DC value
expected. This half-amplitude signal is 100%
reflected by the open circuit presented by the
monitor input, restoring the signal amplitude to the
expected value. The reflections from the monitor
propogate back to the DAC output, where the load
resistor presents a correctly terminated transmission
line so that no further reflections occur. This
arrangement is refatively tolerant of mismatches in
the transmission fine between the DAC and the
monitor because no reflections occur at the DAC end
of the transmission line. However, multiple monitars
should not be connected in parallel, despite each
monitor's high-input impedance.

line). If the connections are correctly terminated
there will be no reflections. However, if there are
any line impedance variations along the cable,
reflections will occur and create “ghost images™ on
the display. This occurs because there is a reflection
from the point where the mismatch occurs back to
the DAC’s output. The signal then reflects off the
DAC's output back toward the monitor, causing an
echo, or “ghasting”.

Double-termination of the DAC outputs allows each a

end of the transmission line to be correctly matched.
This results in the least amount of reflection and the
highest signal and display fidelity. This termination
method permits the fastest rise time. The DAC termi-
nation's RC time constant sets the outputs’ rise time.
The greater the time constant, the slower the rise
time. Therefore, the rise time will be minimized since
the impedance using this termination technigue is
less than that achieved with single-termination. With
double-termination, it is necessary to increase IREF
to 88mA to ensure a full-scale output voltage of
700mv.

With a buffer at its outputs the DACs will be abie to
drive capacitive loads such as long lossy cables. A
high-input impedance buffer, eg., LM1201 or
LM1203, is required. A 758 load is placed at the
buffer’s input.

The buffer's low output impedance shouid be
matched to the interconnecting cable with a series
resistor. The cable should then be terminated with
the same resistance at the monitor.

Single-termination at the destination uses the
termination impedance at the input of the monitor
as both the load resistor for the DAC and the
termination impedance of the cable [transmission

TRW LSI Products Inc.

ESD Protection

Although each pin has on-chip electrostatic discharge
damage (ESD) protection, proper handling precautions
during manufacturing will reduce the possibility of ESD.

15
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Generating IREF

An active IRgF current source will ensure that the video  For double-termination applications, R1=11€ and
DAC has predictable and stable output currents. There R2=464Q. The diode connected transistor, Q1, across
are numerous methods available to generate the (2's base-emitter junction compensates for thermal
reference current. One of the simplest circuits is shown variations to first order.

in Figure 14. As shown, this IRgF generator will sink

—4.44mA (single-termination) with R1=22.1Q and

R2=9310Q.

Figure 14. Typical Connection Showing IRgf Generator
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— . :
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0 c -
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W 0
—] BIANK =
Source Termmation 3
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NOTE: 1. Bead - style tantalum capacitors shouid be used for the 10uF devices
2. Thermally connect the NPN transistors together.
3. For single termination. set Iger 10 4.44mA and use either source o destinaton lerm =& o esisiors. For double termination. set Ipg to 8.88MA and use both
source and destination resistors 21184A
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Figure 15 shows an alternative method of generating IREF=130mV/R1

IREF- The LM334 precision current source is used in a

temperature compensated configuration. The reference This current is not recommended for critical applications,
current is set by a single resistor, R1, independent of particularly with double-termination.

Ve The current's value is:

Figure 15. Typical Connection with LM334 Current Source IRgr Generator
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NOTE: 1. Bead - style tantalum capacitors should be used for the 10uF devices.
2. Ry =300 for Ipgp 4.44mA;
Ry = 10 times Ry
150 for Ipgp = 8.88mA 21185A
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Figure 16 shows a TDC4611 and a discrete transistor
generating a very stable IREF.

The TDCA4611's on-board reference produces a nominal

1.24V. The voltage divider connected to the reference’s

output, pin 3, creates 200mV that is applied to R1.

Ignoring the small amount of base current, the discrete
transistor’s collector current fand therefore, IRef) is:

IREE=200mV/R?

For IREp=4.44mA, R1 is, to the nearest 1% value
44.2Q; Iper=8.88mA gives an R1 of 22.1Q.

Figure 16. Typical Connection with Iggp Generator Using TDC4611
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21186A

Decoupling IRgf

The DACs comprise switched current sources. Fach
current source is based on a current mirror that
produces (IRgf)/30 when active. The total output current
is determined by the number of active current sources
switched to the output and the magnitude of Iggr.

The magnitude of the current flowing through the
internal current sources depends not only on IggF. but

18

also on the voltage at pin 4 relative to V. Therefore,
voltage variations between Vo and the IRgp input can
result in variations in the DAC's output current. These
variations can be greatly attenuated by using a high-
frequency capacitor to couple the IRgf input to V(.
This allows the reference current input to track both high
and low frequency variations in Vg,

TRW LS! Products Inc.



TMCO0171, TMCO0176 ——e

Ordering Information

Product Speed Temperature Range Screening Package Package
Number (MHz) Marking
TMC0171N6C 35 STD-Tp=0°C to 70°C Commercial 28 Pin Plastic DIP 0171N6C

TMCO171N6C4 40 STD-Tp=0°C to 70°C | * Commercial 28 Pin Plastic DIP 0171N6C4
TMC0171R2C 35 STD~Tp=0°C to 70°C Commercial 44 Lead Plastic J-Leaded Chip Carrier 0171R2C

TMCO176N6C4 40 STD-Tp=0°C to 70°C Commercial 28 Pin Plastic DIP 0176N6C4
TMCO0176N6C5 50 STD-Tp=0°C to 70°C Commercial 28 Pin Plastic DIP 0176N6C5
TMC0176N6C6 66 STD-Tp=0°C to 70°C Commercial 28 Pin Plastic DIP 0176N6C6
TMCO176N6C8 80 STD-Tp=0°C to 70°C Commercial 28 Pin Plastic DIP 0176N6C8
TMCO0176R2C4 40 STD-Tp=0°C to 70°C Commercial 44 Lead Plastic J-Leaded Chip Carrier 0176R2C4

Al parameters contained in this specification are guaranteed by design, zharactenzation, sample testing or 100% testing as approariate. TRW reserves the right
to change products and specifications without notice. This information dses not convey any license under patent rights of TRW Inc. or others
Life Support Policy — TRW LS] Products Inc. components are not des.gned for use m life support apphications, wherein a failure or malfunction of the

component can reasonably be expected to result in personal injury. The Lser of TRW LSI Products Inc. components in life suppart applications assumes all risk of
such use and indemnifies TRW LSI Products Inc. against all damages

TRW LSI Products Inc. 19
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