Raytheon Electronics
Semiconductor Division

TMC2243

CMOS FIR Filter
10 x 10 Bit, 20 MHz

Features

e 20 MHz datainput and computation rate

e 10 x 10 bit multiplication with 23-bit extended precision
sum of products (overflow, plus 16 output and 6 guard
bits)

e Upto 3 zero and 3 non-zero stages per device

e Two's complement arithmetic

e 16-bit Sum-In and Sum-Out ports for cascading

 Interna 1/2 LSB rounding

« All inputs and outputs are registered

» One coefficient update per clock cycle

« Low power consumption CMOS process

¢ Single +5V supply

Description

The TMC2243 is avideo speed three stage 10 x 10 bit FIR
(Finite Impulse Response) filter integrated circuit composed
of three registered multiplier-adders concatenated into a one-
dimensional systolic array. Utilizing two’s complement rep-
resentation, the TMC2243 accepts one 10-bit data point,
updates one 10-bit coefficient, and produces one 16-bit
rounded, filtered output point every 50 nanoseconds.

The TMC2243 has features which facilitate longer FIR fil-
ters: a 16-bit SUM-In port and user programmable pipeline
registers. Enabling these registers allows the insertion of a
zero-coefficient stage before each regular filter stage for up

Block Diagram

e Availablein 68-pin ceramic pin grid array and 69-pin
plastic PGA packages

Applications

* FIRfilters

» Adaptivefilters

¢ Multi-bit correlation

« One and two dimension video filtering

« Radar signal processors

* One and two dimension convolution

¢ Arithmetic element for systolic array processors

to six stages per TMC2243. Larger FIR filters can be built by
cascading Sum-In and Sum-Ouit.

Coefficients are stored in 3 registers and are addressed via
the 2-bit Write Enable control, allowing one coefficient to be
changed per clock cycle. All Data, Sum-In, Sum-Out and
instruction inputs are registered on the rising edge of clock.

The 16 bits below the MSB of the 23-bit internal summation
path are available at the SUM-In and Sum-Out ports. Six bits
of cumulative word growth are provided internally. Data
Overflow isindicated by an output flag.
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TMC2243

Functional Description

General Information

The TMC2243 consists of three identical arithmetic cells,
each of which containsa 10 x 10 two's complement multi-
plier and a 23-bit adder. Each cell receives the current data
(DI) from the Datainput register, multipliesit by alocally
stored Coefficient (Clj), and adds it to the Sum Sl(j-1)
received from the previous cell. The result,

Sli = DI x Clj + Sl(i-1),
then goes to the next cell viatwo serial pipeline registers.
When only one pipeline register is enabled, stages (i-1) and i

are sequential. When both registers are enabled, thereisa
stage with a zero coefficient between them.

Pin Assignments

68 Pin Grid Array — G8 Package
69 Pin Plastic Pin Grid Array — H8 Package

The input arithmetic cell receives Sl(j-1) viathe 16-bit Sum-
In port (registered when FT1 = LOW), filling the six lower
bits with 100 000 (1/2 LSB) for interna rounding. The out-
put cell outputs 16 of the MSBs (V21 through Ve) of SOj
through aregister to the Sum-Out port. The Overflow flag is
set when the final output exceeds 16 bits and resets with the
output of the next nonoverflowing result. Sum-Out and the
Overflow Flag can be forced to high-impedance with the
Output Enable control. See Figure 1.

The two-bit Write Enable control specifies the loading of the
three coefficient registers (one per arithmetic cell) with data
appearing at the Coefficient Input port.
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PRODUCT SPECIFICATION

Pin Descriptions

Pin Name | Pin Number Description

Power

VDD B1, K6, C10, C11 | Supply Voltage. The TMC2243 operates from a single +5V supply.

GND B2, K1, K10, B11 | Ground.

Inputs

Dlg-0 F2, F1, G2, G1, | Data Input. Dlgthrough Dlg is the 10-bit registered Data Input; Dlg is the MSB

H2, H1, J2,J1, | (sign bit) and Dlg is the LSB. Data is in two's complement representation, and

K2, L2 is clocked into the data register on each rising edge of clock. See Figure 1.

SlI21-6 L8, K9, L9, K11, | Sum Input. Sl21 through Sl is the 16-bit Sum-In port. SI21 is the MSB (sign

J10, J11, H10, bit). Sum-In is truncated to bit Sle (plus the 1/2 LSB rounding bit in Sis) and is

H11, G10, G11, | intwo's complement representation. See Figure 1. The Sum-In port is

F10, F11, E10, registered, on the rising edge of clock, only when FT1 =LOW.

E11, D10, D11 Unique input setup requirements must be observed when operating in the

feedthrough mode (FT1 = HIGH) See text.
Clo-0 K8, L7, K7, L6, Coefficient Input. Clg through Clo is the 10-bit registered Coefficient Input;
L5, K5, L4, K4, Clg is the MSB (sign bit) and Clo is the LSB. Each coefficient and its write
L3, K3 enable address (CWE1-3) are registered on the same clock. The coefficient is
then latched into the indicated register (C1-3) at the rising edge of the next
clock. The contents of this bus are ignored if a coefficient register is not
selected (CWE = 00). The format of Clg-0 is identical to that of Dlg-0.

Outputs

S021-6 A10, B9, A9, B8, | Sum Output. SO21 through SOs is the three-state 16-bit registered Sum-Out

A8, B7, A7, B6, | port; SO21 is the MSB (sign bit). For maximum precision, the internal products

A6, B5, A5, B4, | and accumulations are 23 bits but Sum-Out is internally truncated to 16 bits,

A4, B3, A3, A2 and excludes the overflow bit and the 6 LSBs. The format is identical to that of
Sl21-6. See Figure 1.

Clock

CLK L10 Master Clock. The TMC2243 has a single clock input. The rising edge of CLK
strobes all enabled registers. All timing specifications are referenced to the
rising edge of clock.

Controls

CWE1-0 El, E2 Coefficient Write Enable. The two bits of the registered Coefficient Write
Enable control indicate which of the coefficient registers is to receive a new
coefficient at the beginning of the next clock cycle.

CWE1-0 Coefficient Register Selected
00 Holds all coefficients unchanged.
01 C1

10 C,

11 Cs

FT3-1 D1, D2, C1 Feedthrough. These registered Feed Through controls select clocked
(FTi = LOW) or feedthrough (FTi = HIGH) operation for each of the pipeline
registers. Setting FTi = LOW inserts a zero coefficient stage, or additional
register, before the ith non-zero stage.

OE C2 Output Enable. Output Enable is a registered three-state enable control
which forces the Sum-Out port and Overflow to the high-impedance state
when HIGH. These outputs are enabled when OE is LOW.

Flags

ov B10 Overflow. The Overflow Flag is a registered three-state output which goes
HIGH whenever the summation result exceeds 16 bits and is reset to LOW on
the next nonoverflowing result.
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20, 29
|A9|A8|A7|A6|A5|A4|A3|A2|A1|A0|DATA|N

>< |89|leB7|86|85|B4|B3|32|81|Bo|COEFF|C|ENT|N

SIGN EXTENSION
24 21 20, 2-13 2-18

|F’19|P19|P19|P19|P18|P17|P16|P15|P14|P13|P12|P11|P10| P9 I Pg I P7 I Pe I Ps I Pg I P3 I P2 | P1 | Pol FIRST PRODUCT

+ |521|521ISzo|519|318|817|816|315|814|313|812|311|310| 39|58|s7|36| 1 | 0 | 0 | 0 | 0 | 0 |SUM-INAND RND

|T22 |T21|T20|T19|T18IT17|T16IT15|T14|T13|T12|T11|T10| Tg I Tg I T7 I Te I Ts5 I Ty I T3 I T2 I T1 I To | FIRST PARTIAL SUM

+  [019]019]Q1s|Q10|ers|er7|01s|e1s|e1d|e1s|e1z]eur]ero] @0 | @ | @7 | @6 | @5 | @ | @3 | @2 | @1 | 0| sECOND PRODUCT

|U22|U21|U20|U19|U18|U17|U16|U15|U14|Ul3|U12|U11|U10| Ug I Ug I uz I Us I Us I Ug I U3 I Uz I Uy I Uo | SECOND PARTIAL SUM

+ |R19|R19|R19|R19|R18|R17|R16|R15|R14|R13|R12|R11|R10| Rg I Rs I R7 I Re I Rs5 I R4 I R3 I R2 I R1 I Rol THIRD PRODUCT

|V22 |V21|V20|V19|V18|V17|V16|V15|V14|V13|V12|V11|V10| Vg I \%:] I V7 I Ve I Vg I Vg I V3 I V2 I Vi | Vo | FINAL SUM

|521ISzo|319|518|517|516|315|514|313|512|311|510| Sg | Sg | S7 | Se | (TRUNCATE 6 LSBs) OUTPUT
23 20 ,2-1 2-12
Where:
Y S = Sum-In, Sum-Out
P, Q, R = Products
T, U, V = Partial Sums
65-2243-03
Figure 1. Data Formats and Internal Busing
Because the Sum-In and Sum-Out are truncated by 6 bitsrel- products, effecting half-L SB rounding relative to the output
ative to the external accumulation pipeline, the TMC2243 format. The chip internally utilizes all lower-order bits,
rounds internally by adding 213 to each emerging sum of to 218,
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Basic Operation
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SON = SIN-3 + C1DIN-5 + CoDIN-4 + C3DIN-3

Notes:
1. Setup and Hold requirements for the Sum Input are similar to the other registered inputs when FT1 = LOW. See text.
2. Sum Out and Overflow timing are shown with OE = LOW.

Figure 2. Timing Diagram Demonstrating Basic Operation with FT1.3 = HIGH (no zero stages)
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TMC2243

The basic equation describing the function of the TMC2243
operating in afixed stateis:

SO(N) = SI(N-6+FT1+FT2+FT3)
+C1 X DI(N-7+FT2+FT3)
+CoxDI(N-5+FT3)
+C3x DI(N-3)

Careful observation of the clock delays shown is basic to
construction of afilter algorithm. The operating sequence for
the common application with FT1-3 = HIGH (no zero stages)
is shown in Figure 2. The simplified block diagram demon-
strates the clock stages in this configuration. When
FT1=HIGH, theinput feedthrough register is bypassed, and
care must be taken to observe the setup requirements on the
input of the first adder. Due to the absence of the input regis-
ter buffer, note that the adder operates on data stable just
prior to the arrival of the next clock, and not that setup at the
rising edge of the current clock. When FT1 = LOW theinput

register latches the input data, and the Sum Input follows
setup and hold requirements similar to the other registered
inputs of the TMC2243. When FT1 = HIGH, ts(gl) is guar-
anteed to allow 20MHz pipelined operation, assuming that
input setup is observed, including cascaded operation. See
the AC Characteristics table and Figure 9 in the Applications
Discussion section.

Figure 3 shows the effects of the feedthrough registers on fil-
ter operation, with two different configurations. The inputs
arethose presented at the corresponding rising edge of clock,
excepting the delayed setup requirements of the Sum Input
when FT1 = HIGH. The outputs are those available up to and
including the corresponding edge of clock. Applications uti-
lizing the TMC2243's ability to modify coefficients dynami-
cally are demonstrated in Figure 4, showing the operation of
atypical adaptive filter. Note that the Sum Output will be
zero in thefirst few clock cycles of all examplesonly if the
Coefficient Registers are initialized to zero beforehand.

Cycle| SI(A)FT1=LOW | SI(B)FT1=HIGH | DI Cl CWE SO
1 0 0 0 KO 01 | X
2 0 0 0 K1 10 |x
3 0 0 0 K2 11 | x
4 Slp 0 Dlo 0 00 |Xx
5 sl Sly DI, 0 0 |0
6 Sl, Sl D1, 0 0 |0
7 Sl, Sl, D3 0 00 | DIgKs
8 Sl, Sly Dy Ko' 01 | DK,
9 Sls Sly Dlg 0 00 | DIgKy + DIK,
10 Slg Sls Dlg Ky 10 | Sl + DI;Ky + DIgKy
11 SI7 Slg DI, 0 00 | Sly + DIgKg + DIoKq + DIgKy
12 SI8 Sl, Dlg Ky' 11 | SIy + DIjKq + DI3K; + DIsKy
13 SI9 Slg Dlg 0 00 | Slg+ DIoKg + DIgKy + DlgK»
14 0 Slg 0 0 00 | Sly+ DIgKg + DIsKy + DI7Ks
15 0 0 0 0 00 | Slg+ DIgKg+ DlgKy + DIgKy
16 0 0 0 0 00 | Slg+ DIgKg' + DI7K;' + DlgKy’
17 0 0 0 0 00 | Sl; + DIgKg' + DIgKy’
18 0 0 0 0 00 | Slg+ DIzKg' + DlgKy’
19 0 0 0 0 00 | Slg+ DIgKg’
20 0 0 0 0 00 | DlgKg
21 0 0 0 0 00 |0

Figure 3. Impulse Response Filter Operation Sequence with FT2,3 = LOW
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SI(A) isthe sequence of Sum Input datawith FT,.3 = LOW (three zero stages).

cl >

R S o S

>C1 >C2 >3
DI > > ' . '
> > >
Sl >—p Abé—b — *é—» — - *é—» —=- SO
JAN /\ /\ JAN /\ JAN
SON = SIN- + C1DIN-7 + C2DIN-5 + C3DIN-3 65-2243-05

SI(B) isthe sequence of Sum Input datawith FT; = HIGH and FT, 3 = LOW (two zero stages).

cl >

R S o=

>C1 >C2
DI . | . |
/\ i i
> >
S| >—>é—> . *é—»
/\ /\ JAN /\

SO = SIN-5 + C1DIN-7 + C2DIN-5 + C3DIN-3 65-2243-06

—p SO
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TMC2243

Cycle Sl DI Cl CWE SO

0 Slp Dlo Ay 01 X

1 Sl DI, A, 10 X

2 Sl, Dl As 11 X

3 Sl3 Dl5 B, 01 X

4 Sl Dl B, 10 X

5 Slg Dl Bs 11 X

6 Slg Dlg Ci 01 Sl, + A;Dly + A,Dl, + AgDl3
7 SI; DI, C, 10 Sl3 + A;Dly + A,Dl3 + AgDly
8 Slg Dlg Cs 11 Sly + A;Dl3 + A,Dl4 + AsDls
9 Slg Dlg 00 Sls + BDl4 + B,Dlg + B3Dlg
10 Slio Dlig 00 Slg + By DIs + B,Dlg + B3DI;
11 Sly; Dlyq 00 Sl + B;Dlg + B,Dl7 + B3Dlg
12 Sl Dly, 00 Slg + C1DI; + C,Dlg + C3Dlg
13 Slyi3 Dlq3 00 Slg + C1Dlg + CoDIg + C3Dl4g

Figure 4. Typical Adaptive Filter Operation Sequence

with FT, = LOW and FT, 3 = HIGH (one zero stage)

o

Y

>C3

S
cl A
CWE>—>/\ L Y
>C1
° |
D|>—>/\
>
e
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L§>
e

SON = SIN-4 + C1DIN-5 + C2DIN-4 + C3DIN-3

A
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65-2243-07
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Equivalent Circuits and Transition Levels

Vbp Vbb
@) O
f f —o
A v — v &
Input O :j— }—O Output
A" — " A&
l_n |_
— = 65-2243-09
GND 65-2243-08 GND
Figure 5. Equivalent Input Circuit Figure 6. Equivalent Output Circuit
tENA
CLK1
bis |0.5v I
TO 500Q Three-State | 7C 2.0v
OUTPUT PIN VLOAD Outputs Y Jc 0.8V
L 0.5V
I 40pF [+— High Impedance —
65-2243-11
= Note: .
GND 65-2243-10 1. Assumes OE has gone LOW, within the Input Setup requirements.
Figure 7. Test Load Figure 8. Transition Levels for Three-State Measurements

Absolute Maximum Ratings (beyond which the device may be damaged)®

Parameter Min Max Unit
Supply Voltage -0.5 7.0 \%
Input Voltage -0.5 VDD + 0.5 \%
Output Applied Voltage? 0.5 VDD + 0.5 Y
Output Forced Current>* -1.0 6.0 mA
Short circuit duration (single output in HIGH state to ground) 1 sec
Operating, Case Temperature -60 130 °C
Operating, Junction Temperature 175 °C
Storage Temperature -65 150 °C
Lead Soldering Temperature (10 seconds) 300 °C
Notes:

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

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

w
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Operating Conditions
Temperature Range
Standard Extended
Parameter Test Conditions Min | Nom | Max | Min | Nom | Max | Units
VDD | Supply Voltage 475 | 50 | 525 | 45 5.0 5.5 \Y,
VIL Input Voltage, Logic LOW 2.0 2.0 \Y
VIH | Input Voltage, Logic HIGH 0.8 0.8 Y
loL | Output Current, Logic LOW 4.0 4.0 mA
IoH | Output Current, Logic HIGH -2.0 -2.0 | mA
tcy | Cycle Time VDD = Min 50 50 ns
tpwL | Clock Pulse Width LOW VDD = Min 20 20 ns
tPwH | Clock Pulse Width HIGH VDD = Min 20 20 ns
ts Input Setup Time 15 20 ns
ts(sl) | Input Setup Time Sl21-6, FTy =HIGH| 25 28 ns
FT, =LOW 18 20 ns
tH Input Hold Time 2 3 ns
tH(sI)| Input Hold Time, Sl21-6 5 5 ns
TA Ambient Temperature, Still Air 0 70 °C
Tc Case Temperature -55 125 °C
DC Characteristics®
Temperature Range
Standard Extended
Parameter Test Conditions Min | Max | Min | Max | Units
IDDQ | Supply Current, Quiescent VDD = Max, VIN = OV, OE = HIGH 15 15 mA
IDDU | Supply Current, Unloaded VDD = Max, OE = HIGH
f = 20MHz 90 90 mA
f=10MHz 48 48 mA
liL Input Current, Logic LOW VDD = Max, VIN = OV -75 75 -75 75 HA
lIH Input Current, Logic HIGH VDD = Max, VIN = VDD -75 75 -75 75 KA
VoL | Output Voltage, Logic LOW VDD = Min, loL = Max 0.4 0.4 \%
VOH | Output Voltage, Logic HIGH VDD = Min. IoH = Max 2.4 2.4 \Y
lozL | Hi-Z Output Leakage Current, | VDD = Max, VIN = OV -40 40 -40 40 HA
Output LOW
lozH | Hi-Z Output Leakage Current, | VDD = Max, VIN = Vpp -40 40 -40 40 A
Output HIGH
los Short-Circuit Output Current VDD = Max, Output HIGH, one pin -150 -150 | mA
to ground, one second duration
max
Ci Input Capacitance Ta =25°C, f=1MHz 10 10 pF
Co Input Capacitance Ta =25°C, f=1MHz 10 10 pF
Note:

1. Actual test conditions may vary from those shown, but guarantee operation as specified.

10
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AC Characteristics

Temperature Range
Standard Extended
Parameter Test Conditions Min | Max | Min | Max | Units
tD Output Delay VDD = Min, CLOAD = 40pF 30 30 ns
tbc Output Delay, Cascaded VDD = Min, CLOAD = 10pF 20 20 ns
tHO | Output Hold Time VDD = Max, CLOAD = 40pF 5 5 ns
tENA | Three-State Output, Enable Delay! | VDD = Min, CLOAD = 40pF 20 25 ns
tpis | Three-State Output, Disable Delay! | Vbp = Min, CLOAD = 40pF 15 20 ns
Note:

1. All transitions are measured at a 1.5V level except for tp|s and tgna.

Application Discussion

Loading and Updating of Coefficients

Because of the TMC2243's internal architecture, itsimpulse
responseis Cs, Cp, Cq, where Cg is the rightmost coefficient
and C; isthe leftmost. However, for glitchless performance,
coefficients must be updated from left to right: C4 then C,
then Ca.

For example, consider an adaptive filter whose first set of
coefficientsisAj, second set is Bj and third set is C;
(Figure 4). First, the TMC2243 isinitialized with A;. If these
areloaded in numerical (left to right) sequence, two of the
first three data points can be loaded with them, as shown in
Figure 4. Immediately after the third coefficient isloaded,
thefirst coefficient of the next set can be loaded, if desired,
along with the third data point.

Table 1. Impulse Response

FT31 Response
000 Cs 0 C, 0 Cq 0
001 Cs 0 Cy 0 Cq
010 Cs 0 Cy Cq 0
011 Cs 0 C, Cq
100 Cs Cy 0 Cq 0
101 Cs C, 0 Cq
110 Cs C, C1 0
111 Cs Cy C1
Notes:

1. Cjis she rightmost coefficient, Cq is the leftmost

2. FTyisrelevant only it SUMIN is used. When multiple chips
are cascaded, FTq LOW places a zero stage between their
concatenated impulse responses.

Building Longer Filters

To build afilter of more than three non-zero stages, merely
concatenate a series of TMC2243s. The coefficient inputs
may be connected to the data bus, a separate common coeffi-
cient bus, or separate buses, depending on system architec-
ture, memory and bus resources, and coefficient updating
requirements. The data inputs are connected to a common
bus. If the first feedthrough register is used (and a zero stage
isnot desired there), an external register should be inserted
in the datainput path for proper timing (Figure 9).

The 16-bit Sum-Out port of each TMC2243 is connected to
the Sum-In port of the next TMC2243 in the chain; the filter
output isthe Sum-Out port of the last TMC2243. Since the 6
L SBs of each TMC2243's accumul ation pipeline are not out-
put, each TMC2243 incorporates a rounding increment of 1
into the sixth bit, to minimize bias.

When TMC2243s are cascaded in this fashion, the minimum
permissible clock period is the sum of the output delay and
the Sum-In port’sinput setup time. When the Input Registers
are enabled (that is, FT; = LOW), full 20MHz performance
can be obtained.

All data and coefficient inputs and outputs are two's comple-
ment representation, whose relative scaling is presented in
the Data Formats table, Figure 1. Although the data values
are shown in fractional format, the user can arbitrarily
rescale them, as long as consistency is maintained.

11
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FROM TO
SYSTEMX " ADDITIONAL
BUS ol TMC2243 c1 TMC2243 cl TMC2243 |+ (STAGES

L+l DI L | DI L+ pi
>+ s SO si SO S| sof———~
- S

65-2243-12
CLK >—>TO ALL REGISTERS

Figure 9. Basic Diagram for Stacking the TMC2243 for
High—Speed Operation (no zero tap desired between each TMC2243, all FT1 = LOW)

12
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Notes:
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Mechanical Dimensions

68 Lead PGA Package

Inches Millimeters Notes:
Symbol i v i v Notes 1. Pin #1 identifier shall be within shaded area shown.
in. ax. in. ax.
2. Dimension "M" defines matrix size.
21 828 32(5) igz i;i 3. Dimension "N" defines the maximum possible number of pins.
v '115 '190 2'92 4-83 4. Controlling dimension: inch.
s '017 '020 0'43 0'51 5. Optional index pin.
2B2 .050 NOM. 1.27 NOM.
D 1140 | 1180 | 28.96 | 29.97
D1 1.000 BSC 25.40 BSC
e .100 BSC 2.54 BSC
L 120 | 140 | 305 | 356
M 11 11 2
N 68 68 3
P 003 | — 076 | —
1 v
A2 * | | * ':‘
e RRRRRRR N ARcEs
L —f —>|<— 2B —»| |- @gB2
1
o4 PEEEEEEEE
POOEEEEEEOO
©E ®O
©E ®O
©E ®O
OO ®®/—SeeNote5
%% See Note 1
©O o[lo \\
POOEEEEEEO®
@EOEEEEEEE {4

t
£_

D1

Pin 1 Identifier

Beveled Corner Vol

Vendor Option
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Mechanical Dimensions (continued)

69 Lead PGA Package

TL Pin 1 Identifier

Notes:

S S o

Pin #1 identifier shall be within shaded area shown.

Pin diameter excludes solder dip finish.

Dimension "M" defines matrix size.

Dimension “N" defines the maximum possible number of pins.
Orientation pin is at supplier's option.

Controlling dimension: inch.

Inches Millimeters

Symbol - - Notes

Min. Max. Min. Max.
A .080 .160 2.03 4.06
Al .040 .060 1.01 1.53
A2 125 215 3.17 5.46
2B 016 .020 0.40 0.51 2
282 .050 NOM. 1.27 NOM. 2
D 1140 | 1180 | 28.96 | 2997 | sq
D1 1.000 BSC 25.40 BSC
e .100 BSC 2.54 BSC
L 110 | 145 279 | 3.68
M 11 11 3
N 68 68 4
P 003 [ — 076 | —

'
A2
{
| ° |
Top View
Cavity Up @

1
[CNONONONONONONONO]

© ©
[oN©}
© ©
©® ®
© ©
©® ®
© ©

[ONONONONONORONONO]

©]
[ONCNONONONONONO)

(ONONONONONCNONC]
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PRODUCT SPECIFICATION

TMC2243

Ordering Information

Product Number| Temperature Range Screening Package Package Marking
TMC2243G8C STD-Tp =0°C to 70°C Commercial 68 Pin Grid Array 2243G8C
TMC2243G8V | EXT-Tc = 55°C to 125°C | MIL-STD-883 68 Pin Grid Array 2243G8V
TMC2243H8C STD-Ta = 0°C to 70°C Commercial |69 Pin Plastic Pin Grid Array 2243H8C

Theinformation contained in this data sheet has been carefully compiled; however, it shall not by implication or otherwise become part of the
terms and conditions of any subsequent sale. Raytheon’s liability shall be determined solely by its standard terms and conditions of sale.
No representation as to application or use or that the circuits are either licensed or free from patent infringement is intended or implied.
Raytheon reserves the right to change the circuitry and any other data at any time without notice and assumes no liability for errors.

LIFE SUPPORT POLICY:
Raytheon’s products are not designed for usein life support applications, wherein a failure or malfunction of the component can reasonably
be expected to result in personal injury. The user of Raytheon componentsin life support applications assumes all risk of such use and

indemnifies Raytheon Company against all damages.

Raytheon Electronics
Semiconductor Division
5580 Morehouse Drive
San Diego, CA 92121

619 457 1000

800 722 7074

Fax 619 455 6314
applications@lj.sd.ray.com
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[0 1995 Raytheon Company




