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First-In First-Out Memory Features
64 Words by 9 Bits Cascadable e 64 \Words By 9 Bits Organization

. _ , 1 hift-In, Shift-Out Rates With Fi
The TRW TDC1030 is an expandable, First-In First-Out * 15MHz Shift-In, Shit-Out Rates l. ags
(FIFO} memory organized as 64 words by 8 bits. A ® 18MHz Burst-In, Burst-Out Rates Without Flags

15MHz data rate makes it idea! in high-speed appli- * (ascadable To 13MH:z

cations. Burst data rates of 18MHz can be obtained in * Readily Expandable In Word And Bit Bimension
applications where the device status flags are not used. o TT| Compatible

With separate Shift-In (Sl and Shift-Out (SOI contrals, ~ ° Fsynchronous Or Synchronous Operation

reading and writing operations are completely inde- * Three-State Outputs
pendent, allowing synchronous and asynchronous data ¢ Master Reset Input To Clear Control
transfers. Additional controls include a Master Reset e Qutput Pins Directly Opposite Corresponding Input Pins
(MR) and OUtpUt Enab[e {OE) |ﬂpUt Read\/ “R] and For Eas\/ Board [_ayout
Output Ready OR] flags are provided to indicate device o pinie 1y 28 Pin Ceramic DIP, CERDIP, Or Contact
status, . :
Chip Carrier
Devices can be easily interconnected to expand word and Applications

bit dimensions. The device has all output pins directly
opposite the corresponding input pins, facilitating board ® High-Speed Disk Or Tape Controller
layouts in expanded format. All inputs and outputs are o Video Time Base Correction
TTL compatible. e A/D Dutput Buffers
e Voice Synthesis
o |nput/Output Formatter For Digital Filters And FFTs

Functional Block Diagram
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Functional Block Diagram
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g 1 18 Qg
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28 Lead DIP - JB Package 28 Contact Chip Carrier - C3 Package

28 lead CERDIP - BB Package

Functional Description
Data Input {Figure 1)
Following power up, the Master Reset {MR) is pulsed LOW 16 The data remains at the first location until Sl is set LOW. With

clear the FIFO (Figure 2). The Input Ready (iRl flag HIGH SI LOW, the data then propagates to the second location and
indicates that the FIFO input stage is empty and available to continues to “fall through” to the output stage or last empty
receive data. When IR is valid (HIGHI, Shift-In (S} may be location. If the FIFQ is not full after the SI puise, IR will again

asserted, thus loading the data present at Dy through Dg into be valid {HIGH), indicating that there is space available in the
the FIFQ. Bringing the SI signal HIGH causes IR to drop LOW.  FIFQ. If the memory is full, the IR flag remains invalid [LOW).

24 TRW LS! Products Inc.
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With the FIFO full, the SI can be held HIGH until a Shift-0ut
{SO) occurs (Figure 3). Following the SO pulse, the empty
location “bubbles up” to the input stage. This results in an

7 1wy

Input Ready {IR) pulse HIGH and awaiting data is shifted in.
The SI must be brought LOW before additional data can be
shifted in.

Data Transfer

After data has been transferred into the second location by
bringing SI LOW, the data continues to “fall through” the FIFO

in an asynchronous manner. The data stacks up at the end of
the device, leaving the empty lacations up front.

Data Qutput (Figure 4)

The Output Ready (OR) flag HIGH indicates that there is valid
data at the output stage Ipins Qp-{gl. An initial Master Reset
(MR pulse LOW at power up sets the Output Ready LOW
{Figure 21. Although the internal control circuitry is cleared,
random data remains on the output pins. Data shifted into the
FIFQ (after MR) “falls through” to the output stage, causing OR
to go HIGH, and replaces the random data with valid data.

When the OR flag is valid (HIGH], data can be transferred out

via the Shift-Out 1SO) control. An SO HIGH results in a “busy”

{LOW) signal at the OR fiag. When SO is brought LOW, data is
shifted to the output stage, and the empty location “bubbles

up” to the input stage. At the completion of the SO pulse, OR
goes HIGH. If the last valid piece of data has been shifted out,
leaving the memory empty, the OR flag remains invalid ILOW).
With the FIFO empty, the last word shifted out remains on the
output pins Og-0g.

With the FIFO empty, the SO can be held HIGH untif a SI
occurs {Figure 5I. Following the SI pulse, the data “falls
through” to the output stage. This resufts in an OR pulse HIGH
and data is shifted out. The SO must be brought LOW before
additional data can be shifted out.

Data Inputs

The nine data inputs of the TDC1030 are TTL compatible.

There is no weighting to the inputs, and any one of them can
be assigned as the MSB. The memary size of the FIFQ can be
reduced from the 3 x 64 configuration by leaving open unused

data nput pins flie, 8 x 64, 7 x 64 . . . 1 x 64). In the
reduced format, the unused data output pins must also be left
open.

Name Function Value J6, C3, B6 Package
) Data Input m Pin 5
0 m Pin §
D, T Pin 7
Dy m Pin 8
Dy T Pin 9
Dg L Pin 10
Dg TTL Pin 1
0; m Pin 12
Dg Data Input m Pin 13

TRW LSI Products inc.
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Data Outputs

The nine data outputs of the TDC1030 are TTL compatible,
capable of driving four low-power Schottky TTL (54/74 LS)
unit loads or the equivalent. There is no weighting to the
outputs, and any one of them can be assigned as the MSB.

The memary size of the FIFO can be reduced from the 9 x 64
configuration by leaving open unused data output pins

lie, 8x 64, 7x64 .. .1x64. In the reduced format, the
unused data input pins must also be left open.

Name Function Value J6, C3, B6 Package
) Data Qutput it Pin 24
0 i Pin 23
0y T Pin 22
03 m Pin 21
0y T Pin 20
a5 m Pin 19
05 T Pin 18
0 st Pin 17
Qg Data Cutput L Pin 16
Controls
S The rising edge loads data into the input stage. MR MR LOW clears all data and control within the
The falling edge triggers the automatic data FIFO: Input Ready flag is set HIGH, Output
transfer process. Ready flag is set LOW, and the FIFD is cleared.
The output stage remains in the state of the
S0 The rising edge causes OR to go LOW. The last word shifted out, or in the random state of
falling edge moves upstream data into the power up.
output stage and triggers the “bubble up”
process of empty locations. Ot With the OE LOW, the outputs of the FIFQ are
TTL compatible. When disabled
{OF HIGH), the outputs go into their
high-impedance state.
Name Function Value J6, C3, B6 Package
Sl Shift-In M Pin 4
] Shift-Out L Pin 26
MR Master Reset I Pin 27
0F Dutput Enable T Pin 15
Power
The TOC1030 operates from a single +5.0V supply. All power
and ground pins must be connected.
Name Function Value J6, C3, B6 Package
Voo Supply Voitage +50 Pin 28
GND Digital Ground 00 Pins 1, 2, 14

26
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Status Flags

Input Ready [IR) and Output Ready (ORI flags are provided to IR An IR flag HIGH indicates that the input stage

indicate the status of the FIFO. Operation with use of the flags
is explained in the Functional Description. In this mode of
operation, the Shift-In and Shift-0ut rates are determined by
the status flags. It is assumed that a Shift-In or Shift—0ut
pulse is not applied until the respective flag (IR, OR) is valid
{Figures 1 and 4.

The IR and OR flags are not required to operate the device. A
high-speed burst made is achievatle when operating without

the flags. Refer to the High-Speed Burst Mode section for a

complete description.

is empty and ready to accept valid data. An IR
LOW indicates that the FIFO is full or that a
previous Sl operation is not complete.

0R An OR flag HIGH assures valid data at the
output stage (pins (p-Qgl. However, the OR
flag does not indicate whether or not there is
any new data awaiting transfer into the output
stage. An OR LOW indicates that the output
stage is “busy”, or that there is no valid data.

Name Function Value J6, C3, B6 Package
IR Input Ready Flag T Pin 3
OR Qutput Ready Flag T Pin 25

Application Notes

Expanded Format

The TDC1030 is easily cascaded to increase word capacity
without any external circuitry. Word capacity can be expanded
beyond the 128 words X § bits configuration shown in Figure
6. In the cascaded format, all necessary communications and
timing are handled by the FIFOs themselves. The
intercommunication speed is controlled by the minimum flag
pulse widths and the flag delays. [See Figures 7 and 8./The
maximum data rate when cascading devices is 13MHz.

With the addition of a logic gate, the FIFD is easily expanded
to increase word length {Figure 9. The basic operation and
timing are identical to a single FIFO, with the exception of an
additional gate delay on the flags. Word length can be

TRW LSI Products Inc.

expanded beyond the 18 bits X 64 words configuration shown
in Figure 9.

High—Speed Burst Mode

Burst rates of 18MHz can be obtained for applications in which
the device status flags are not used. In this mode of
operation, the Burst-In and Burst-QOut rates are determined by
the minimum Shift-In Pulse Widths, and Shift-Out Pulse
Widths (See Figures 10 and 11). With the Input Ready and
Output Ready flags not monitored, a shift pulse can be applied
without regard to the status flag. However, a Shift-in pulse
which would overflow the storage capacity of the FIFD is not
permitted.

21
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TDC1030 Timing Diagrams

Figure 1. Shifting In Sequence, FIFO Empty To FIFO Full

Vg SHIFT IN 3RD
THROUGH
63RD WORDS

2
5 sHFT N \ 4 SHIFT IN SHIFT (N
SHIFT-IN ; 1ST WORD N\__| IND WORD B4TH
WORD

1

TN N
= gﬂ M X K XXRXXXXXXXX)

1. Input Ready initially HIGH - FIFD is prepared for valid data. 5. Input Ready goes HIGH [yp delay after SI LOW) - status

[ tsm -

2. Shift-In set HIGH - data loaded into input stage. flag indicates FIFQ prepared for additional data.

3. Input Ready drops LOW (g delay after SI HIGH) — input 6. Repeat process to load 2nd through 64th word into FIFO.
stage “busy.” 7. Input Ready remains LOW - with attempt to shift into full

4. Shift-In set LOW - data from first location “falls through.” FIFQ, no data transfer occurs.

Figure 2. Master Reset Applied With FIFO Full

Tl —\“—— 'M:w v‘ﬁ/

[T77777I777T

IARRRRRRTRRNS
77777777777

1. Input Ready LOW, Output Ready HIGH - assume FIFO is 4. Dutput Ready drops LOW (tpRoRL delay after MR) - flag

full. indicates FIFO empty.
2. Master Reset pulse LOW - clears FIFQ. 5. Shift-In HIGH (tyRps) delay after MRI - clearing process
3. Input Ready goes HIGH (typjrH delay after MRI - flag complete, move new data into FIFO.

indicates input prepared for valid data.

28 TRW LSI Preducts Inc.



Y /] ¥ ¥
TDC1030 7180w
Figure 3. With FIFO Full, Shift—In Held High In Anticipation Of Empty Location
—F\
SHIFT-0UT \
1
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SHIFT-IN —/

INPUT READY

Vi

T

sy

1. FIFQ is initially full, Shift-In is held HIGH.

2. Shift-0Out pulse - data in the output stage is unloaded,
“bubble up” process of empty location begins.

3. Input Ready HIGH (try fallthrough delay after SO pulse) -

-

4. Input Ready returns LOW - data Shift-In to empty location

is complete, FIFQ is again full.

5. Sl brought LOW - necessary to complete Shift—In process,
allows data “fall through” if additional empty location

when empty location reaches input stage, flag indicates FIFO “bubbles up.”
is prepared for data input.
Figure 4. Shifting Out Sequence, FIFO Full to FIFO Empty
Fep —]
so SHIFT OUT 38D
te ] THROUGH
SO ; 83RD WORDS 8
SHIFT-0UT 2/ 17 sHiFT t m
OUT PULSE
ouTPUT YOR —{ |=—
READY 3
5 7
for
— D |- )
DATA
OUTPUT 1ST WORD (X ZND WORD 17 9 64TH WORD )0( )O
T [
FIFD EMPTY -84TH
o = WORD REMAINS AT
OUTPUT PINS

1. Output Ready HIGH - no data transferring in progress, valid
data is present at output stage.

2. Shift-Out set HIGH - results in OR LOW.

3. Output Ready drops LOW ltpp delfay after SO HIGH) -
output stage “busy.”

4. Shift-Cut set LOW - data in the input stage is unloaded,
and new data replaces it as empty location “bubbles up” to
input stage.

TRW LSI Products Inc.

5. Qutput Ready goes HIGH - transfer process completed,

valid data present at output.

6. Repeat process to unload the 3rd through 64th word from

FIFO.

7. Output Ready remains LOW - FIFO is empty.

8. Shift-Out pulse asserted - with attempt to unload from
empty FIFD, no data transfer occurs.

29
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Figure 5. With FIFO Empty Shift Out Is Held High In Anticipation Of Data

2
SHIFT-IN —/_\\

1

_/ ;
SHIFT-0UT

bl top
( /
900000008 I I/,
tpoF
DATA DUTPUT >O(3
1. FIFQ is initially empty, Shift-0ut is held HIGH. 4. Qutput Ready HIGH - (T fallthrough delay after S pulsel,
2. Shift-In pulse - loads data into FIFO and initiates “fall OR flag signals the arrivel of valid data at the output stage.
through” process. 5. Output Ready goes LOW - data Shift-0Out is complete,
3. Data Output transition - ltpgF delay before OR HIGHI, valid FIFO is again empty.
data arrives at output stage. 6. Shift-Out set LOW - necessary to complete Shift—0ut
process, allows “"bubble up” of empty location as data “falls
through.”
Figure 6. Cascading For Increased Word Capacity — 128 Words X 9 Bits
SHIFT-IN >——] sI oR - si OR [———> OUTPUT READY FLAG
INPUT READY FLAG ———] IR S0 [ iR 50 [——C  SHIFT 0UT
64 WORDS g »{ Dy 64 WORDS
x 9 BITS Q »! o, x 9 BITS
DATA INPUT i:) Dg_p 0, »| D, 0y_g ‘i) DATA OUTPUT
9 0 1 03 9
04 >0y
A U5 [0 B
0 —»1 Dg
B g 1 0; o
] 0 g - Dy MR OF
MASTER RESET > .L ¢ 1
OUTPUT ENABLE )
The TDC1030 is easily cascaded to increase word capacity themselves. Figures 7 and 8 demonstrate the
without any external circuitry. In the cascaded format, all intercommunication timing between FIFO A and FIFQ B.

necessary communications are handled by the FIFOs

30 TRW LSI Products Ine.
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Figure 7. FIFO - FIFO Communication; Input Timing Under Empty Condition

INPUT
READY A l_z‘l
SHIFT-IN
A
Srwe Y / L7777 \NANAN
\ T top R
WPUT RERDY B ! \/\ A NS LS
DATA OUT A! RO A XX pr—
DATAIN B mm_’i - -
3
OUTPUT READY B *[//////7
DATA QUT B XX
1. FIFO A and B initially empty, SO (A] held HIGH in 5. IR (Bl and SO (A} go LOW - [y delay after SI {B) HIGH),
anticipation of data. flag indicates input stage of FIFO B is “busy,” Shift-Out of
2. Load one word into FIFO A - SI pulse applied, IR pulse FIFQ A is complete.
results. 8. iR (Bl and SO (A} go HIGH - {tR delay after St {B) LOW),
3. Data Out A/Data In B transition - lipgF delay before OR input stage of FIFD B is again available to receive data, SO
{A} HIGH], valid data arrives at FIFD A output stage prior 1o is held HIGH in anticipation of additional data.
OR flag, meeting data input setup requirements of FIFD B. 7. DR [B) goes HIGH - Itr7 delay after SI (B} LOW), valid
4. OR (Al and S| B) pulse HIGH - tfy delay after SI (A data is present at the FIFO B output stage.

LOW), data is unloaded from FFO A as a result of the
Output Ready Pulse (Tgpl, data is shifted into FIFO B

Figure 8. FIFO — FIFO Communication: Qutput Timing Under Full Condition

_u
SHIFT-0UT B

QUTPUT READY B

L Y
SHFTOUT A LA/ NN\
AT A\ ! L7/ s
DATA DUT A RS W o r‘v F_‘UR
DATA SHIFTED INTO FIFQ B XX NEW WORD AT QUTPUT STAGE OF FIFO A
DATA INB
oty ———|
INPUT READY A /7//17//15
1. HFO A and B initially full, SI B} held HIGH in anticipation 4. OR (Al and SI B} go LOW - ligR delay after SO [A) HIGH],
of shifting in new data as empty lacation “bubbles up.” flag indicates the output stage of FIFO A is “busy,” Shift-In
2. Unload one word from FIFO B - SO pulse applied, OR to FIFQ B is complete.
pulse results. 5. OR (Al and SI (BI go HIGH - ltgR delay after SO {Al LOWI,
3. IR 1B} and SO A} pulse HIGH - [ty delay after SO (B) flag indicates valid data is again available at the FIF0 A
LOWI, data is loaded into FIFO B as a result of the Input output stage, SI (B) is held HIGH, awaiting "bubble up” of
Ready Pulse {tiP), data is shifted out of FIFQ A. empty location.

6. IR (Al goes HIGH - [tp7 delay after SO (A) LOWI, an empty
location is present at input stage of FIFO A

TRW LS! Products Inc. K}
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Figure 9. Expanded FIFO for Increased Word Length — 64 Words X 18 Bits
i
DATA INPUT 3 7/_> Dg_p 00— 7 > DATA OUTPUT
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s (] OR !
COMPOSITE OR| COMPOSITE
INPUT > si EQSV;ITSDS 50 he uTPUT
READY - READY
FLAG — MR 0E | FLAG
SHIFT-IN > < SHIFT~0UT
MASTER RESET >— -~ DUTPUT ENABLE
R OR
64 WORDS
—»{ Sl x9B0S s0 |-
| MR (73 k—
VA N ri
DATA INPUT b > DATA OUTPUT
2 ,/gj) 60 Ogof 7
9

The TDC1030 is easily expanded to increase word length.
Composite Input Ready and Output Ready flags are formed
with the addition of an AND logic gate. The basic operation

an added gate delay on the flags.

and timing are identical to a single FIFO, with the exception of

Figure 10. Shift—in Operation In High-Speed Burst Mode

o X)‘( ) XXX AXXX
12 e XXX KX KK KKK KKK KX KKK KK XKKXKRR

In the high-speed made, the Burst-In rate is determined by
the minimum Shift-In HIGH and Shift-In LOW specificatians.

The IR status flag is 8 “don‘t care” condition, and a Shift-in is not permitted.

32

pulse can be applied without regard to the fag. A Shift-In
pulse which would overflow the storage capacity of the FIFO

TRW LS| Products inc.
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Figure 11. Shift—Out Operation In High—Speed Burst Mode

L \IFgg
SHIFT-0UT N/
'SoH soL
tp
XX XX XX
OUTPUT
READY
FLAG

In the high-speed mode, the Burst-0Out rate is determined by  specifications. The OR flag is a “don’t care” condition, and a

the minimum Shift-Qut HIGH and Shift-Out LOW Shift-0ut pulse can be applied without regard to the flag.
Figure 12. Equivalent Input Circuit Figure 13. Equivalent Qutput Circuit
Veo Veo * * ¢ © Veg
R2 10092
INPUT © INPUT
OUTPUT
s1, 80,
OF, MR
Dg-g
Figure 14. Test Load Figure 15. Transition Levels For Three—State Measurements
10 5000
outeut pin e I VYV Vi 0ap 'ENA
pr; (i3 tois | osv [
oD THREE-STATE N 2w
OUTPUTS 7~ HIGH IMPEDANCE —N_08Y__
05V
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Absolute maximum ratings (beyond which the device will be damaged! !

*

Supply Vohage -05 to +7.0V
Input
Applied voltage -05 to +55V?
Farced current -6.0 to +6.0mA
Cutput
Applied voltage -05 to +58v?
Forced current -10 to +6.0mA34
Short circuit duration {single output in high state to ground) 1 sec
Temperature
Operating, case -60 to +140°C
junction +175°C
Lead, soldering {10 seconds} +300°C
Storage -65 to +150°C
Neies

1. Absolute maximum ratings are limiting values appied individually while all other parameters are within specified operating conditions.
Functional operation under any of these conditions s NOT implied

2. Applied voltage must be current limited to specified range, and measured with respect to GND.
3. Forcing vohtage must be fimited to specified range
4. Current is specified as positive when flowing into the device.

Operating conditions

‘

Temperature Range

Standard Extended
Parameter Min Nom Max Min Nom Max Units
Voo Supply Voitage 475 5.0 5.25 45 50 55 v
tgiL Shift-In Pulse Width, LOW 2 2 ns
1511 Shift-In Pulse Width, HIGH 15 18 ns
tg Input Setup Time 0 0 ns
ty Input Hold Time il 30 ns
tsoL Shift-Out Pulse Width, LOW ] 2 ns
1SoH Shift-Out Pulse Width, HIGH 15 18 ns
Vi Input Voltage, Logic LOW 08 08
Vin Input Voltage, Logic HIGH 20 20 )
loL Output Current, Logic LOW 40 40 mA
lon Output Current, Logic HIGH -400 -400 uh
Ta Ambient Temperature, Still Air 0 70 °C
Tc Case Temperature -85 125 °C

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

Temperature Range
Standard Extended

Parameter Test Conditions Min Max Min Max Units
lcc Supply Current Voo = Max, static

Tp = 0°C to 70°C 350 mA

Tpa = 70°C 280 mA

Tg = -55°C t0 126°C 00 mA

Tg = 15°C 260 mA
y  Input Current, Logic LOW Voo = Max, V) = 04V

De_g -04 -04 mA

SI, SO, OF, MR -10 -10 mA
iy Input Current, Logic HIGH Voo = Max V) = 24V 7% 75 uh
I Input Current, Max Input Voltage Voo = Max, V) = 85V 10 10 mA
Vg Output Voltage, Logic LOW Voo = Min, Igp = Max 05 05 )
Voy  Output Voltage, Logic HIGH Voo = Min, Igy = Max 24 24 v
Inz1  HIGH-Z Output, Leakage Current, Logic LOW Veg = Max, V) = 04V -40 -48 uA
Ipz4  HIGH-Z Output, Leakage Current, Logic HIGH Voo = Max V) = 24V L} 40 uh
lps  Short Circuit Qutput Current Vee = Max, One pin to ground, -40 -40 mA

one second duration, output HIGH.

C input Capacitance Tp = 25°C. F = 1.0MHz 15 195 pF
Cg Qutput Capacitance Ta = 25°C F = 1.0MH: 15 15 pf

TRW reserves the nght to change products and specifications without nctze This information does nat convey any ficense under patent rights of TRW Inc. or
others

TRW LSI Products Inc. 35
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Switching characteristics within'specified operating conditions '

Temperature Range
Standard Extended
Parameter Test Conditions Min | Max | Min | Max | Units
Fg) Shift-In Clock Rate Vge=Min 18 16 MHz
Fg Burst-In Clock Rate Veg=Min 20 18 MHz
tig Input Ready Delay Vee=Min 40 50 ns
T Fallthrough Time Vee=Min, Test Load: Vigap=2.2V 1.6 18 | us
Fsg Shift-Out Clock Rate Vee=Min 15 13 MHz
Fgp Burst-Out Clock Rate Veg=Min 18 16 MHz
toR Qutput Ready Delay Vpg=Min, Test Load: Vi gap=22V 51 65 ns
tp Data Qutput Delay Vee=Min, Test Load: Vi gpap=2.2V 50 65 ns
tHo Data Output Hold Time Vg =Min, Test Load: V| gap=2.2V 15 15 ns
tMARW Master Reset Pulse Width Vee=Min 20 25 ns
tMRORL  Master Reset to OR LOW Ve =Min, Test Load: Vipap=2.2V 60 80 ns
iMRIRH  Mester Reset to IR HIGH Vge=Min, Test Load: V| gap=22V 45 65 ns
MRS Master Reset to St Vee=Min 55 65 ns
tp Input Ready Pulse Veo=Min, Test Load: V| gap=22V 40 45 ns
top Output Ready Pulse Vee=Min, Test Load: Vipap=22V 45 50 ns
tpoF Data To Qutput Flag Delay Vee=Min, Test Load: Vi gap=22V 1 1 ns
tENA Three-State Qutput Enable Delay Vee=Min, Test Load: V| gap=18V 35 45 ns
tis Three-State Qutput Disable Delay Veg=Min, Test Load: Vigap=26V 30 40 ns
for tDISo- 0.0V for tpis1 2
Notes 1. All transitions are measured at @ 1.5V ievel except fo- ;g and teya. which are shown in Figure 15
2. ipjgy denctes the transiion from logical ! 1 three
{pigp denotes the transition from logical 0 to three
Ordering Information
Product Temperature Range Screening Package Package
Number Marking
TDC1030B6C STD-Tp=0°C to 70°C Commercial 28 Pin CERDIP 1030B6C
TDC1030B6A EXT—Tg=-55°C to 125°C High Reliability 28 Pin CERDIP 1030B6A
TDC1030C3C STD-Tp=0°C to 70°C Commercial 28 Contact Hermetic Ceramic Chip Carrier 1030C3C
TDC1030C3A EXT-Te=—-55°C t0 125°C High Reliability 28 Contact Hermetic Ceramic Chip Carrier 1030C3A
TDC1030J6C STD—-Tp=0°C to 70°C Commercial 28 Pin Hermetic Ceramic DIP 1030J6C
TDC1030J6A EXT-Tg=-55°C to 125°C High Reliability 28 Pin Hermetic Ceramic DIP 1030J6A

Al parameters contained in this specfication are guaranteed by desigr. characterization, sample testing or 100% testing as appropriate. TRW reserves the right
te change products and specifications without notice. This nformaticr. caes not convey any license under patent rights of TRW Inc. or others

Life Support Policy — TRW LSI Products Inc. components are not desgrec for use in life support appiications, wherein a faiiure or malfunction of the
component can reasonably be expected to result in persena: injury. Tre ser of TRW [Si Products Inc. components in life support applications assumes all risk
of such use and indemnifies TRW LS| Products Inc. against all damages

36 TRW LSI Products Inc.



