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FEATURES: APPLICATIONS:
«« Arithmetic throughput of up to 400 million operations «« Radar
per second « Sonar
»« Processes 16-bit real or 32-bit complex integer arrays « EW/ECM
«« 16 FFT specific and general purpose array processing -« Digital Radio

functions

«« 16 to 20 Bit fixed point arithmetic with full block
floating point support for FFT functions

*« 144 and 269 pin PGA package

« 2-3W typical power dissipation

RELATED PRODUCTS:
Programmable Array Controller (PAC): A66210/A66211

GENERAL DESCRIPTION:

The DASP/PAC chip set is the first chip set in the A66XXX
family of array processing devices. ltis specifically designed
to tulfill the numerical processing, memory address genera-
tion, program sequencing and storage requirements of very
high performance, real time DSP systems, especially those
involving the computation of the Fast Fourier Transform
(FFT). The DASP is a pipelined complex arithmetic comput-
ing element which can be easily interfaced with static RAMs

BLOCK DIAGRAM

s« Test Instruments

¢ Medical Instruments

= Spectrum Analyzers

= Transmultiplexing

= Image Processing

+ Image Compression

+ Image Reconstruction

s Spread Spectrum Communications

in ping-pong or unidirectional memory architectures.

The DASP is available in the commercial temperature range
in two speed grades; military temperature range parts are
also available in two speed grades, with one of the grades
qualified to MIL-STD-883 levels. The A66110 is available in
a 269 PGA, and the A66111 is available in a 144 PGA.
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FUNCTIONAL OVERVIEW

The DASP is a very high speed, block floating-point array
processor which is capable of performing FFT specific and
general purpose operations on arrays of data. A detailed
functional description of the DASP canbe found inthe DASP
User's Guide.

Architecture

The DASP can process sixteen 16-bit real values (or 8
complex values), and output eight 16-bit real values (or 4
complex values) every machine cycle (Tm). The lower limit
on Tmis 100 nanoseconds. A block diagram of the DASP,
which shows the internal data paths and input/output values,
is shown in on page 1. All the input/output values, shown in
the block diagram, are transferred every DASP machine
cycle. The values r0....r3, i0....i3, form the input data set
which is fed to the DASP every machine cycle. In complex
arithmetic operations (such as the FFT), these values repre-
sent a set of 4 complex numbers: (10, i0), (r1, i1), (r2, i2), (r3,
i3). Another setof eight 16-bitinput operands, called auxiliary
data, isdesignated as c0....c3, s0....s3. Incomplex arithmetic
instructions, these values are complex numbers, [(c0, s0),
(c1,s1),(c2,82), (c3, s3)], representing data such as window
coefficients or trigonometrical coefficients. After operating
on the input operands, the DASP produces a set of eight 16-
bit values x0....x3, y0....y3. Once again, these values represent
a set of four complex numbers, [(x0,y0), (x1,y1), (x2,y2), (x3,
y3)], for complex arithmetic instructions. In summary, there
are three I/0 ports (input data, input auxiliary data, and output
data) on the DASP for data transfers.

The internal data paths of the DASP are also shown in the
block diagram. First, the input data set is passed through an
array of shifters to perform scaling, if desired. Then the
scaled values are passed through an array of 18 bit adders;
typically, these adders are used to perform the pre-multipli-
cation additions associated with Decimation-In-Frequency
(DIF) FFT Butterfly operations. The 18 bit sums are rounded
to 16 bits and fed to an array of multipliers. At this stage, the
multiplier array also receives a scaled set of values fromthe
auxiliary input data port. After multiplication, the 20 most
significant bits of each resulting product are retained. Next,
the 20 bit products are processed by the ALU array. These
ALUs are used to perform the post-multiplication additions
associated with complex multiplications. In other instances,
the ALUs can perform general purpose arithmetic and logical
operations. The 20 bit outputs from the ALUs are finally
rounded to 16 bits and fed to the data output port. The ALU
outputs are also monitored by the on-chip scale-factor gen-
erator to implement the block floating point arithmetic which
is discussed later. The data path operation is controlled by
afunction code whichis externally applied (normally fromthe

PAC chip). After setting up a function code, input data sets
canbe continuously passed throughthe DASP (one setevery
machine cycle, Tm). The DASP introduces a latency of four
machine cycles from the main and auxiliary data inputs to the
outputs. The impact of this latency is normally insignificant
since the DASP primarily deals with data arrays on which a
given function is applied to the entire array.

Input/Output

Transferring all the 1/O data, mentioned in the previous
section, can be accomplished using either one of two /O
bussing modes. One of the modes, which is called the dual
bus mode, is shown in Figure 1. In this scheme, each of the
three /0O ports appearing in the DASP block diagram is
served by two 16 bit parallel buses. Each I/O port transfers
8 values at intervals of Tm, therefore each bus transfers a

FIGURE 1 — DASP DUAL BUS MODE
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value at intervals of Tm/4. A clock signal at a frequency of 4/
Tm is required to manage the DASP in the dual bus mode.
The application of the dual bus DASP results in a simple
system architecture since off-the-shelf single port memories
canbe usedto serve every busonthe DASP. Also, the DASP
input and output data ports (D1/D2, D3/D4) are bidirectional
in the dual mode which means that the roles of buses D1/D2
and D3/D4 can be easily interchanged. During a given data
pass, input data can be fed through the D1/D2 ports and
outputs produced on the D3/D4 ports (Figure 1). in another
pass, the inputs can be fed to the D3/D4 ports and outputs
producedonthe D1/D2 ports. This bidirectionality of the data
ports makes the design of recursive ping-pong memory
systems very easy. In such a system, arrays of data are
passed through the DASP between pairs of memories, with
one memory supplying the data to the DASP while the other
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FIGURE 2 — DASP QUAD BUS OPTION
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receives output data from the DASP. These memories
alternate their read/write relationship on every pass, thereby
implementing the data ping-pong. The DASP running in the
dual mode can be used with Array Microsystems'
Programmable Array Controller (PAC) chip in a wide variety
of systemarchitectureswhich are describedinthe PACUser's
Guide.

Another I/O scheme, which is shown in Figure 2, is called the
quad bus mode. Inthis mode, there are four buses associated
with each port of the DASP. Therefore, each bus is operated
at intervals of Tmv2, requiring an input clock to the DASP at
a frequency of 2/Tm. Inthe quad mode, the access time on
external memories is relaxed, however, the memory
architecture will generally be more complicated compared 1o
the dual YO mode. A four port memory may be required in
many applications for each of the three ports. Inaddition, the
data /0 buses (D1/D2/D5/D6, D3/D4/D7/D8), as shown in
Figure 2, are not bidirectional in the quad mode.

The DASP is offered in two pin grid array (PGA) packages.
The A66110 supplies the DASP in a 269 PGA and supports
both the dual and quad modes of operation; the quad bus
mode is selected by applying a logic 1 tothe QUAD pinonthe
device. The A66111 supplies the DASP in a 144 PGA and
supports only the dual bus mode of operation which is the
most commonly used. Aside from the differences regarding
quad versus dual mode, the A66110 and A66111 are
functionally identical.

Function Set

A total of 16 functions are supported on the DASP as listed
in Table 1. Note that the DASP is capable of implementing
each function every machine cycle (in period Tm). Afunction
code on the pins FC(5°0) must be set up one machine cycle
ahead of feeding the data to the processor. In typical array

processing applications, such as FFTs, a function code is set
up (e.g., BFLY4) and then the whole data array is clocked
through the processor. Therefore, the applied function willbe
implemented on the whole array. There is a latency of four
machine cycles inimplementing each function onthe DASP.

The complex arithmetic functions contain various functionsto
support FFT processing (Table 1). The BFLY4 and BFLY2
functions can be used to implement radix-4, radix-2 or mixed
radix-4/radix-2 FFT algorithms. The functions FFTNN and
FFT2N are useful for performing FFTs on real data [Refer-
ence 1 (p.166, 167)]. The FFTNN function can be used to
process two frames of real data at a time, attaining an almost
2X performance advantage over complex data FFTs. The
BMUL functioncan be usedto perform windowingon aninput
data frame or used for general purpose complex multiplica-
tions as encountered in demodulation processes. The gen-
eral arithmetic functions, listed in Table 1, can be used to
implement various arithmetic functions on real and complex
data. The function BSQSM can be used to determine the
magnitude-squared of the frequency spectrum for FFT appli-
cations. The functions contained in the general logic class of
Table 1 are useful for performing logic operations on arrays
of data.

The DASP permits the conjugation of inputs and outputs
during complex arithmetic functions which is especially useful
for implementing inverse-FFTs. Similarly, the input and
output data values can be complemented for the general
arithmetic functions and logical functions. In addition, input
values can be shifted during all functions. Data conjugatior/
complementation is controlled by bits 5 (for output data -
referred to as "CO" in Table 1) and 4 (for input data - "CI" in
Table 1) of the 6 bit function code FC(5:0). Shifting of input
data is controlled via the SFI(2:0) input pins.

The detailed operation of each DASP function code outlined
in Table 1 is coveredin Section 4 of the DASP User's Guide.

Block Floating Point Arithmetic

Primarily, DASP input and output data are represented as 16
bit 2's complement values. However, on-chip intermediate
values are up to 20 bits long and are rounded to 16 bits just
prior to being output. This internal growth in data precision
helps preserve an adequate signal-to-noise ratio for FFT-
related computations. In addition, to avoid overflow prob-
lems, the DASP employs a block floating point scheme which
applies data dependent scaling during an FFT to boost the
dynamic range of the DASP's fixed point arithmetic. When a
BFLY4 or BFLY2 functionis running onthe DASP, the device
monitors the magnitude of complex data being produced at
the output. After acomplete pass through the data array, the
device produces a scale factor on the SFO(2:0) pins, which
should be used to scale the data on the next BFLY4/BFLY2
pass to prevent the DASP from overflowing. The scale
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factoris applied to the next data array by connecting the SFO
output pins to the corresponding SF1 input pins of the same
or another DASP device. The DASP is also capable of
accumulating the scale factors which appearonthe SFO pins
fromone datapass to the next. The accumulated scale tactor
is produced on the ASFO(3:0) pins. The ASFO output from
the final pass can then be used to normalize the final
processed data array, if needed.

TABLE 1 — DASP FUNCTIONS

REFERENCES

Reference 1: The Fast Fourler Transform, E. O. Brigham,
Prentice-Hall, 1974

Function L
Mnemonic | Opcode Description
Complex Arithmetic Class
BFLY4 COCl 0000 | Radix-4 Decimation in Frequency Butterfly
BFLY2 CO Cl 0001 Two Radix-2 Decimation-in-Frequency Butterflies
FFT2N CO ClI 0010 Recombine N Complex-Point FFT to 2N Real-Point FFT
FFTNN COClI 0011 Recombine N Complex-Point FFT to two N Real Point FFTs
BMUL COCl 0101 Block Multiply Two Sets of Complex Numbers
General Arithmetic Class
AFLOW COCI 0100 Arithmetic Flow Through
BSQSM COCl 0110 Block Square and Sum a Set of Complex Values
BADD COCI 0111 Block Add Two Sets of Real or Complex Values
BSUB COCl 1000 Block Subtract Two Sets of Real or Complex Values
BMULR COCl 1001 Block Multiply Two Sets of Real Numbers
BMULRA cCOoCl1011 Block Multiply Two Sets of Real Numbers and Partially
Add
General Logic Class
BCONS CO X 1010 Generate a Block of Constants (Zero or One)
LFLOW COCl11100 Logical Flow-Through (Pass Data)
BAND COClI 1101 Block AND Two Sets of Integer Values
BOR COCI1110 Block OR Two Sets of Integer Values
BXOR COCl1111 Block Exclusive-OR Two Sets of Integer Values

4
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ELECTRICAL CHARACTERISTICS

TEST LEVEL CODES

All electrical characteristics are subject to the following
conditions:

All parameters having Min./Max. specifications are guaran-
teed. The Test Level column indicates the specific device
testing actually performed during production and Quality
Assurance inspection. Any blank sections in the data
columns indicates that the specification is not tested at the
specified condition.

Unless otherwise noted, all tests are performed after device
case reaches operating temperature.

\'

TEST LEVEL

TEST PROCEDURE

100% production tested at the
specified temperature.

100% production tested at T, =
25°C, and sample tested at the
specified temperatures.

QA sample tested only at the
specified temperatures.

Parameteris guaranteed (but not
tested) by design and characteri-
zation data.

Parameter is a typical value for
information purposes only.

A66110 COMMERCIAL ABSOLUTE MAXIMUM RATINGS (BEYOND WHICH DAMAGE MAY OCCUR)

Positive Supply Voltage
DC Input Voltage
DC Output Voitage (Applied in Hi-Z State) ..-0.5V to 7.0V
Low Level Output Current ... 20 mA

Note:

Operating Case Temperature
Storage Temperature .

................. -55°C to +125°C

............................. -65°C to +150°C

Operation at any Absolute Maximum Rating is not implied. Ratings are provided for guidance purposes only
and are not tested. Exposure to absolute maximum rating conditions over extended periods may affect device

reliability.

A66110 COMMERCIAL TEMPERATURE RANGE

Test Conditions:

T.=0°C to +70°C, V, = 5V £ 5%, output load capacitance = 35 pF unless otherwise specified (T, = case temperature).

TEST TEST A66110B A66110A
DC ELECTRICAL PARAMETERS CONDITIONS | LEVEL |MIN TYP MAX| MIN TYP MAX]UNITS
Input High Voltage(V,): v
AlLGiner Pins | 2 vz| 23 ol v
input Low Voltage(V, ) | 0.6 0.6 v
Output High Voltage(V,,) low=-4.0mA I 3.7 3.7 Vv
Output Low Voltage(V,,) lo=4.0mA ! 0.6 06] Vv
Input High Leakage Current V. Max | 120} 120] pA
Input Low Leakage Current V. Max | -40 -40} pA
Hi-Z Output Leakage Current (loz) ' GV\SCIOMU?:éJV | -20 20| -20 20| pA
Operating Supply Current(l_) Ve Max, f, Max I 375 425 650] mA
CAPACITANCE
Input Capacitance(C,) V.. =5V,T,=25°C vV 10 10 pF
Output Capacitance(C,,,;) Ve =5V, T,=25°C 10 10 pF
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A66110 COMMERCIAL TEMPERATURE RANGE

Test Conditions:

T,=0°C to +70°C, V. = 5V * 5%, output load capacitance = 35 pF unless otherwise specified (T, = case temperature).

MUXRW-=low, NFT=low, EN=high

AC ELECTRICAL PARAMETERS CONTDEI?'.II-ONS LEVEL N e max| MmN e max] uNiTs
QUAD = low | 25 40
CLKIN Frequency(f.) QUAD = high | 125 20 MHz
CLKIN Periodt,,) QOAD - et |I 8 23 ns
CLKIN Rise and Fall Time(t,.) v 10 10 nS
CLKIN Pulse Width(t,,) | 16 11 nS
CLKIN to CLKOUT Delay(t..) | 2 13] 2 5 8 nS
CLKIN to MCLKOUT Delay(t,,,) | 2 15] 2 6 10 nS
SYNC Set-up Time(t,s) | 30 18 nS
SYNC Hold Time(t,q) i 1 0 nS
RDX16 Set-up Time (t,;) | 25 20 nS
RDX16 Hold Time (t,.) | 0 0 ns
RVDIR to Data Valid(t,) \Y 35 251 s
OE' to Data Out Delay(ty) IV 35 251 s
OFE’to Data Hi-Z(t,) v 35 25 ns
D-Bus Input Set-up Time(t,so)“) | 16 14 nS
D-Bus Input Hold Time(t,))!" | 3 3 nS
D-Bus CLKIN to Data Out Delay(t,o) | SUAD = forr I 212 28 s
XD-Bus Input Set-up Time (t,)® | 14 12 nS
XD-Bus Input Hold Time (t,,)' | 3 3 nS
COMP Input Set-up Time (t.) [ 30 11 ns
COMP input Hold Time (t,,.) I 3 3 ns
SCALE FACTOR INPUTS
Input Set-up Time (i) I 20 11 nS
Input Hold Time (t,,.) | 0 0 nS
ARRAY MARKING INPUTS
Input Set-up Time (t,,,) | 20 13 nS
Input Hold Time (t,,,,) I 0 0 nS
SCALE FACTOR AND OVERFLOW
ouTtpPuTsS ©
CLKIN to Data Out Delay (t,,) QUAD = e i 218 2

NOTES:

1. "D-bus” refers to D1, D2 busses when RVDIR=low, and D3, D4 busses when RVDIP=high
2. "D-bus” refers to D1, D2 busses when RVDIR=zhigh, and D3, D4 busses when RVDIR=low.

3. “XD-bus" refers to XD1 and XD2 busses.

4. The input pins in this group include SF1(2:0), XSF1, and ASFI(3:0).

5. The input pins in this group include BOP, EOP, and INITPR.
6. The output pine in this group include SFO(2:0), ASFO(3:0), OVF, OVFA, and OVFP.

7. For all output delay times, MIN values refer to the minimum time old cutputs are valid
after the rising edge of CLKIN before new outputs are valid (see switching waveforms).
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A66110 MILITARY ABSOLUTE MAXIMUM RATINGS (BEYOND WHICH DAMAGE MAY OCCUR)

Positive Supply Voltage ........cccoceeieeceaenns -0.5Vto 7.0V Operating Case Temperature ................. -55°C to +125°C
DC Input Voltage .......ccoveeniveinnnninienenee -0.5Vto 7.0V Storage Temperature .........c.cocereiiniene -65°C to +150°C
DC Output Voltage (Applied in Hi-Z State) ..-0.5V to 7.0V

Low Level Output Current ...........cooeeniviennne 20 mA

Note:

Operation at any Absolute Maximum Rating is not implied. Ratings are provided for guidance purposes only
and are not tested. Exposure to absolute maximum rating conditions over extended periods may affect device
reliability.

A66110 MILITARY TEMPERATURE RANGE
Test Conditions:
T,=-55°Cto +125°C, V. = 5V £ 5%, output load capacitance = 35 pF unless otherwise specified (T, = case temperature).

TEST TEST A66110B A66110A
DC ELECTRICAL PARAMETERS CONDITIONS | LEVEL |[MIN TYP MAX| MIN TYP MAX|UNITS
Input High Voltage(V,,):
QUAD Pin l 3.5 vee|l V
All Other Pins ! 2.7 vee| V
Input Low Voltage(V, ) ' 06 Vv
Output High Voitage(V,,,) low=-4.0mA | 3.7 Y,
Output Low Voltage(V,,) lo,=4.0mA | os| Vv
Input High Leakage Current vV Max | 120 HA
Input Low Leakage Current Ve Max ' -40| HA
Hi-Z Output Leakage Current (loz) .sv\ivia:éyv ' 20 00| M
Operating Supply Current(!_.) Vo Max, fo, Max [ 650 mMA
CAPACITANCE
Input Capacitance(C,) V. =5V,T =25°C] Vv 10 pF
Output Capacitance(Cy,;) Ve =5V, T =25°C} v 10 pF

7
A~RRAY M 'CROSYSTEMS 1420 Quail Lake Loop, Colorado Springs, CO 80906 Telephone: (719) 540-7900 FAX (719) 540-7950 AB6110111. 23591




A66110 MILITARY TEMPERATURE RANGE
Test Conditions:

T =-55°C to +125°C, V. = 5V £ 5%, output load capacitance = 35 pF unless otherwise specified (T, = case temperature).
MUXRW-=low, NFT=low, EN=high

AC ELECTRICAL PARAMETERS " COJEEI?’TONS LTEEVSETL v v max| N YR Max [uNiTs
CLKIN Frequency(f,) SHQB:L%gh : & Bs MHz
CLKIN Period(t,) ggﬁgjﬁ’igh } 49 285 nS
CLKIN Rise and Fall Time(t.,) v 10 nS
CLKIN Pulse Width(t,,,) , 12 nS
CLKIN to CLKOUT Delay(t,.) | 2 9] ns
CLKIN to MCLKOUT Delay(t,,) , 2 2| s
SYNC Set-up Time(t,) I 19 nS
SYNC Hold Time(t,,s) | 0 nS
RDX16 Set-up Time (t,.) | 21 nS
RDX16 Hold Time (t,,,) | 0 oS
RVDIR to Data Valid(t,,) ' v 50| s
OFE' to Data Out Delay(t,s) v 50 nS
OE'to Data Hi-Z(t,s) v 50 [ o
D-Bus Input Set-up Time(t)" | 16 nS
D-Bus Input Hold Time(t, )" | 3 S
D-Bus CLKIN to Data Out Delay(t,,) | SUABCIM, | 8 28l s
XD-Bus Input Set-up Time (t,) | 13 nS
XD-Bus Input Hold Time (t,,)® | 3 hS
COMP Input Set-up Time () 1 13 nS
COMP Input Hold Time (t,..) | 5 oS
SCALE FACTOR INPUTS 4

input Set-up Time (t,.) I 13 nS
Input Hold Time (t,.0) I 0 nS
ARRAY MARKING INPUTS ©

Input Set-up Time (t,,) I 14 nS
Input Hold Time (t,,) | 0 nS
SCALE FAGTOR AND OVERFLOW

CLKIN to Data Out Delay (t.) 8%8:}%& : 2 21 s
NOTES:

1. "D-bus” refers to D1, D2 busses when RVDIR=zlow, and D3, D4 busses when RVDIRzhigh. 5. The input pins in this group inciude BOP, EOP, and INITPR.

2. “D-bus” refers to D1, D2 busses when RVDiRzhigh, and D3, D4 busses when RVDIR=low. 6. The output pins in this group include SFO(2:0), ASFO(3:0), OVF, OVFA, and OVFP.

3. "XD-bus" refers to XD1 and XD2 busses. 7. For all output delay times, MIN values refer to the minimum time old outputs are vaiid
4. The input pins in this group include SFI(2:0), XSF1, and ASFI(3:0). after the rising edge of CLKIN before new outputs are valid (see switching waveforms).
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A66111 COMMERCIAL ABSOLUTE MAXIMUM RATINGS (BEYOND WHICH DAMAGE MAY OCCUR)

Positive Supply Voltage ...........c........
DC Input Voltage ........cceveviiciiiniinnen

........ -0.5Vto 7.0V

DC OQutput Voltage (Applied in Hi-Z State) ..-0.5V to 7.0V

Low Level Output Current ..................

Note:

-0.5Vto 7.0V Operating Case Temperature
Storage Temperature

Operation at any Absolute Maximum Rating is not implied. Ratings are provided for guidance purposes only

and are not tested. Exposure to absolute maximum rating conditions over extended periods may affect device

reliability.

-55°C to +125°C
-65°C to +150°C

A66111 COMMERCIAL TEMPERATURE RANGE

Test Conditions:

T.=0°C to +70°C, V. = 5V + 5%, output load capacitance = 35 pF unless otherwise specified (T, = case temperature).

: TEST TEST A66111B A66111A
DC ELECTRICAL PARAMETERS CONDITIONS | LEVEL [MIN TYP MAX| MIN TYP MAXJUNITS
Input High Voltage(V,,) | 2.8 V..l 29 V.. \
input Low Voltage(V, ) | 0.6 0.4 \'
Output High Voltage(V,,,) loy=-4.0mA | 3.2 3.2 v
Output Low Voltage(V,,) Io,=4.0mA | 0.6 0.6 \'
Input High Leakage Current V. Max i 120 120 pA
Input Low Leakage Current VvV, Max I -40 -40 pA
Hi-Z Output Leakage Current (loz) V__ Max, [ -20 20] -20 20 pA
&V <V, <27V

Operating Supply Current(l..) V. Max, f, Max | 375 425 650 mA
CAPACITANCE

Input Capacitance(C,,) V., = 5V,T,=25°C Vv 10 10 pF
Output Capacitance(C,,;) Vo = 5V, T,=25°C 10 10 pF

9
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A66111 COMMERCIAL TEMPERATURE RANGE

Test Conditions:

T,=0°C to +70°C, V. = 5V + 5%, output load capacitance = 35 pF unless otherwise specified (T, = case temperature).

MUXRW-=low, NFT=low, EN=high

ac ELeCTRICAL PARAMETERS ® [ o TERT o | EVEL | in“TYP max| M- Tvp- Max] UNITS
CLKIN Frequency(f.) | 25 40 MHz
CLKIN Period(t.,) I 40 25 nS
CLKIN Rise and Fall Time(t..) v 10 10 nS
CLKIN Pulse Width(t,,) | 0.4(t ) At nS
CLKIN to CLKOUT Delay(t..) | 2 15) 2 11 nS
CLKIN to MCLKOUT Delay(ty,,) | 2 151 2 11 nS
SYNC Set-up Time(t,ss) | 20 15 nS
SYNC Hold Time(t,,) | 0 0 nS
RDX16 Set-up Time (t,s;) [ 25 20 nS
RDX16 Hold Time (t,,;) | 0 0 nS
RVDIR to Data Valid (t,) \Y; 35 25 nS
OFE' to Data Out Delay (t) v 35 25 ns
OE'to Data Hi-Z (t,5) \V; 35 25 nS
D-Bus Input Set-up Time (t,,) ™ [ 16 14 ns
D-Bus Input Hold Time (t, ;) @ | 1 1 nS
D-Bus CLKIN to Data Out Delay(t,,)® | 8 30| 8 26 nS
XD-Bus Input Set-up Time (t,) @ I 16 14 ns
XD-Bus Input Hold Time (t,,)® | 1 1 ns
COMP Input Set-up Time (t.) I 16 14 nS
COMP Input Hold Time (t,,.) I 1 1 nS
SCALE FACTOR INPUTS @

input Set-up Time (t) [ 20 13 nsS
input Hold Time (t,,.) I 0 0 nS
ARRAY MARKING INPUTS ©

Input Set-up Time (t,,) I 20 13 nS
Input Hold Time (t,,,) | 0 0 nS
SCALE FACTOR AND

OVERFLOW OUTPUTS ®©

CLKIN to Data Out Delay (t.) l 6 301 6 26 nS

NOTES:

1. “D-bus” refers to D1, D2 busses when RVDIR=low, and D3, D4 busses when RVDIR=high.
2. “D-bus” refers to D1, D2 busses when RVDIR=high, and D3, D4 busses when RVDiR=low.

3. “XD-bus"” refers to XD1 and XD2 busses.

4. The input pins in this group include SFi(2:0), XSF1, and ASF(3:0).

5. The input pins in this group include BOP, EOP, and INITPR.
6. The output pins in this group include SFO(2:0), ASFO(3:0), OVF, OVFA, and OVFP.

7. For all output delay times, MIN values refer to the minimum time oid outputs are valid
after the rising edge of CLKIN before new outputs are valid (see switching waveforms).
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SWITCHING WAVEFORMS
FIGURE 1 - BEGINNING OF PASS TIMING (DUAL MODE)
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FIGURE 2 - BEGINNING OF PASS TIMING (QUAD MODE)
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FIGURE 3 - END OF PASS TIMING (DUAL MODE)
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FIGURE 4 - END OF PASS TIMING (QUAD MODE)
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FIGURE 5 - OE' AND RVDIR TIMING
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PACKAGING INFORMATION

A66110 Package Drawing
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A66110 Pin Definitions

PIN NAME voe DESCRIPTION NUMBEROF PINSUSED__{ pivNAME | vo DESCRIPTION
TY QUAD MODE | DUAL MODE PE QUAD
DATA/AUX-DATA BUSES SHIFT FACTOR GENERATOR FOR BLOCK FLOATING POINT (CONT.
D1 (15:0) ro VO Data Bus 16 16 INTPR ! Initializes Scale Factor 1 1
D2 {15:0) Vo VO Data Bus 16 16 Processor
D3 (15:0) vo VO Data Bus 16 16 RDX16 1 Configures the Scale Factor 1 1
D4 (15:0) vo YO Data Bus 16 18 Generator for Radix-16 Model
D5 (15:0) | Input Data Bus 16 None NG CANTE
D6 (15:0) | Input Data Bus 16 None TIMING CONTROLS
D7 (15:0) (o] Output Data Bus 16 None .
D8 (15:0) o | output DataBus 16 None CLKIN ! Clock Input: D‘“ ?’BT"' Fre- 1 L
XD1 (15:0) I Input Aux Data Bus 16 16 ey i ual Bus Mode
X02 (15:0) I Input Aux Data Bus 16 16 Sed 27 Frequency in Quad
XD3 (15:0) | Input Aux Data Bus 16 None Mode .
XD4 (15:0) i Input Aux Data Bus 16 None SYNC ! S{i:'ggg“ Synchroniza- ! 1
TGURATION CONTROLS MCLKOUT [e] An Output Clock Signal at 1 1
Machine Cycie Rate {Fre-
QUAD | Quad Bus Mode 1 1 quency 1/Tm)
MUXRW | Muitiplexed Read Write 1 1 CLKOUT o] A Delayed Version of CLKIN, 1 1
(Single Memory System) Compensated for Clock to
RVDIR ] Reverses the Directionality of 1 1 Output Data Delay. Useful
VO Data Buses for Memory Writes.
OF' | Output Enable: Tristates All 1 1 BOP 1 Beginning of Pass Signal 1 1
Data Buses ¥ High EOP ) End of Pass Signal 1 1
DATA CONTROLS SERIAL SCAN FOR NON-FUNCTIONAL-TEST (NFT)
FC (5:0) | Function - Code to Define 6 6 NFT ! NFT in Progress 1 1
F_uncnon ‘ SIN I Serial Scan Input 1 1
SF1(2:0) | Shift input: Controls the Right 3 3 SOUT 0 | Serial Scan Ouput 1 1
Shift on Incoming Data NFTR ] Reset Registers for NFT 1 1
XSFi I Auxiliary Shift Input: Controls 1 1 NFTS | NFT Shift in Progress 1 1
the Shit on incoming Auxi- EN 1 Enable Registers for Normal 1 1
liary Data Operation
COMP (3:0) | Complement Control for the 4 2
Input Data Buses SUPPLY
OVF/OVFP/ [0} Overflow Outputs from !nternal 3 3
OVFA Processors vce I Voltage Supply 6 6
SHIFT FACTOR GENERATOR FOR BLOCK FLOATING POINT GNO ] Ground 6 6
TOTAL PINS USED ON THE PACKAGE 250 152
SFO (2:0) (o} Scale Factor (SF) Output: 3 3
Determines Scaling for the
Next Pass
ASFI1 (3:0) | Accumulated SF input 4 4
ASFOQ (3:0) (o] Accumulated SF Output 4 4
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A66110 Pinout
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A66110 Pin Assignments

Pin Name Pin # Pin Name Pin# Pin Name Pin# Pin Name Pin#
D1(0) H7 D2(0) H15 D3(0) E7 D4(0) E15
D1(1) G2 D2(1 G20 D3(1 E4 D4(1) Ei8
D1(2) H8 D2(2 H14 D3(2 F6 D4(2) F16
D1(3 H2 D2 3; H20 DS§3; D1 D43 D21
D1§4; H1 D2 4 H21 D3(4 F2 D4(4 F20
D1(5 L9 2 ; H13 DS§5; E8 D4(5) E14
D1 (63 J2 2(6 J20 F3 D4(6) F19
D1(7 H6 02(7 H16 2 ; G8 D4(7) G114
D1§8) H4 D2(8) H18 G9 D4(8) G13
D1(9) J4 D2(9) J19 DS 9) F4 D4(9) Fi18
D1(10) L8 D2(10) L13 03(10) G7 D4(10) G15
D1(11 J1 D2(11 Ji18 D3§11 E1 D4(11) E21
D1 12§ K1 D2(12 J21 D3(12 F1 D4(12) F21
D1{13 J6 D2(13 J16 DS§13) G6 D4(13 G16
D1(14 L1 D2(14 K21 D3(14) Gt D4(14 G21
D1(15) J7 D2(15) J15 D3(15) E9 D4(15) E13
Ds5(0 Jo D6(0g J13 D7(0 E2 D8(0) E19
05(1g K4 D6(1 L21 D7(1 E6 D8(1) F17
DS§2) J8 D6(2) J14 D7(2) F8 D8(2) E20
D5(3) K3 DG 3) Ki8 D7(3) D2 D8(3) E16
D5(4 K9 g ; K19 D7(4 ES D8(4) Fi4
05(5; K2 L14 D7(5 D5 D8(5) D20
D5(6) J5 DG 6; K20 D7§6; D6 D8(6) E17
D5(7) M1 D8(7 K16 D7(7 D3 D8(7) D17
D5(8) K6 D6(8) M21 D7§8§ D7 D8(8) D18
D5(9) L4 D6(9) L15 D7(9 C1 D8(9) D16
DS§10) L7 D6(10) L18 D7(10) D8 D8(10) D19
D5(11) L3 D6(11) K15 D7(11) D9 D8(11) D15
DS§12) K7 D&(12 L19 D7(12) C4 D8(12) D14
D5(13) L2 D6(13 L16 D7(13) C6 D8(13) Cc17
D5(14) K5 D6(14) L20 D7(14) C3 D8(14) D13
D5(15) M2 D6(15) Ki4 D7(15) Cc2 D8(15) Cc18
XD1(0) A5 XD2(0) Bi5 XD3(0) Q19 XD4(0) N13
XD1(1) A3 XD2(1) Cc21 XD:3$1) Q16 XD4(1) P16
XD1(2) A6 XD2(2) B14 XD3(2) Q18 XD4(2) N14
XD1 23 Ad XD2(3 B19 XD3 Sg Q13 XD4§3) N20
XD1(4 A9 XD2(4 B13 XD3(4 Q20 XD4(4) N15
XD1(5) A2 XD2(5) B18 XD3(5) Q14 XD4(5 N19
XD1 (6) A8 XD2(6) B17 XD3(6) Q21 XD4(6 N16
XD1(7) A1 XD2(7) B20 XD3(7) Q15 XD4(7) N18
XD1(8) A7 XD2(8) A1S XD3(8) P20 XD4(8) M13
XD1(9) B2 XD2(9) B21 XD3(9) P17 XD4(9) N17
XD1(10) Bs XD2(10) Al4 XD3(10) P18 XD4(10) M14
XD1(11) B4 XD2(11) A20 XD3(11) P13 XD4(11) N21
XD1{12) B9 XD2(12) A13 XD3(12) P19 XD4(12) M15
XD1(13) B3 XD2(13) A18 XD3(13) P14 XD4(13) M19
XD1(14) B8 XD2(14) A16 XD3(14) P21 XD4(14) M16
XD1(15) B1 XD2(15) A19 XD3(15) P15 XD4(15) M18
SFi(0 P6 ASFI(0 N5 SFOéO) C20 ASFO(0) N3
SFi(1 N8 ASF!(1 M8 SFO(1) C16 ASFO(1) N6
SFI(2) N2 ASFI(2 N1 SFO(2) Ci19 ASFO(2) N4
ASFI(3 M7 ASFO(3) M9
FC(O; P2

FC(1 P5 COMP(0) M5 QUAD B7 OVFA (o%:]
FC(2) P4 COMP21 ) L6 CLKIN K13 CLKOUT Q4
FC(3) P9 COMP(2) L17 INITPR Ci4 RVD!R F7
FC(4) P3 COMP(3) M20 NFT Q5 SYNC Q17
FC(5) P8 EN N9 XSF| Qs
GND G3 SOuUT F5 NFTR P7

vCC Gi17 GND G4 SIN M17 NFTS P1
VvCC G18 GND G5 MCLKOUT Q2 OF’ E3
VCC G19 GND H3 OVFP B6 OVF C9
vCC Hi17 GND HS MUXRW Q9 EOP Q1
vCC J17 GND J3 BOP Q7 RDX16 C13

VCC K17
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A66111 Package Drawing
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A66111 Pin Definitions
NUMBER OF NUMBER OF
Vo Vo DESCRIPTION
PINNAME | —vpe DESCRIPTION pinsusep | PINNAME | gy PINS USED
DATA/AUX-DATA BUSES SHIFT FACTOR GENERATOR FOR BLOCK FLOATING POINT (CONT.)
D1 (15:0) 110 1O Data Bus 16 INITPR I Initializes Scale Factor 1
D2 (15:0) 110 /O Data Bus 16 Processor
D3 (15:0) [V} VO Data Bus 16 RDX16 | Configures the Scale Factor 1
D4 (15:0) 110 /O Data Bus 16 Generator for Radix-16 Mode
XD2 (15:0) | Input Aux Data Bus 16 co ot
CLKIN | Clock Input: At 4/Tm Fre- 1
CONFIGURATION CONTROLS quency in Dual Bus Mode
and 2/Tm Frequency in Quad
. . Bus Mode
MUXRW { Multplexed Read Write 1 SYNC ] System Clock Synchroniza— 1
(Single Memory System) tion Signal
RVDIR I Reverses the Directionality of 1 MCLKOUT [e) An Output Clock Signal at 1
IO Dala Buses Machine Cycle Rate (Fre-
OF | Output Enable: Tristates All 1 quency 1/Tm)
Data Buses # High CLKOUT O | A Delayed Version of CLKIN, 1
Compensated for Clock to
OLS
DATA CONTROL Output Data Delay. Useful
FC (5:0 1 Function - Code to Define 6 for Memory Writes.
0 Fundtion ' BOP I | Beginning of Pass Signal 1
SFI (2:0) I Shift Input: Controls the Right 3 EoP ! End of Pass Signal 1
Shift on incoming Data SERIAL SCAN FOR NON-FUNCTIONAL-TEST (NFT)
XSFI | Auxiliary Shift Input. Controls 1
the Shift on Incoming Auxi- NFTR | Global Reset Registers 1
liary Data
COMP (1:0) | Complement Control for the 2 SUPPLY
Input Data Buses
OVF/OVFP/ o Overtlow Outputs from Internal 3 vce | Voltage Supply 4
OVFA Processors GND | Ground 5
SHIFT FACTOR GENERATOR FOR BLOCK FLOATING POINT TOTAL PINS USED ON THE PACKAGE 143
SFO {2:0) (o] Scale Factor (SF) Cutput: 3
Determines Scaling for the
Next Pass
ASFI (3:0) I Accumulated SF Input 4
ASFO (3:0) (@] Accumulated SF Output 4
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A66111 Pinout
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A66111 Pin Assignments

Pin Name Pin # Pin Name Pin # Pin Name Pin # Pin Name Pin # Pin Name Pin # Pin Name Pin #
D1(0) A6 D2(0) R7 D3(0) C12 D4(0) N12 XD1{0) H14 XD2(0) P15
D1(1) B7 D2(1) P7 D3(1) © A13 D4(1) P13 XD1(1) G115 XD2(1) N14
D1(10) B3 D2(10) P4 D3(10) A9 D4(10) R10 XD1(10) Ci15 XD2(10) K14
D1(11) Ccs D2(11) N5 D3(11) B9 D4(11) P9 XD1(11) D14 XD2(11) K15
D1(12) A2 D2(12) R2 D3(12) C9 D4(12) N9 XD1(12) E13 XD2(12) J14
D1(13) B2 D2(13) P3 D3(13) A8 D4(13) R9 XD1(13) Bi15 XD2(13) J13
Di(14) C4 D2(14) N4 D3(14) B8 D4(14) Rs XD1(14) C14 XD2(14) J15
D1(15) Al D2(15) Rt D3(15) A7 D4(15) P8 XD1(15) D13 XD2(15) H15
Di(2) A5 D2(2) Rsé D3(2) B12 D4(2) R13 XD1(2) G14 XD2(2) M13
D1(38) C7 D2(3) N7 D3(3) A12 D4(3) P12 XD1(3) Fi15 XD2(3) Ni5
Di(4) B6 D2(4) RS D3(4) Ci11 D4(4) N11 XD1(4) G13 XD2(4) Mi4
D1(5) Ad D2(5) Pé D3(5) B11 D4(5) R12 XD1(5s) F14 XD2(5) L13
D1(6) B5 D2(6) R4 D3(e) At D4(6) P11 XD1(6) E15 XD2(6) Mi15
D1(7) C6 D2(7) Nse D3(7) B10 D4(7) R11 XD1(7) E14 XD2(7) L14
D1(8) A3 D2(8) PS5 D3(8) C10 D4(8) Ni10 XD1(8) F13 XD2(8) L15
D1(9) B4 D2(9) R3 D3(9) A10 D4(9) P10 XD1(9) D15 XD29) K13
CLKIN M3 OVF A15 FC(0) M1 SFI(0) G1 ASFI(0) E2 VCC C8
CLKOUT L3 OVFA C3 FC(1) L1 SFi(1) G3 ASFI(1) D1 VCC C13

MCLKOUT P1 OVFP Bi4 FC(2) K2 SFI(2) G2 ASFI(2) E3 VCC H1
SYNC N3 FC(3) J3 SFO(0) N13 ASFI(3) D2 VCC N8
FC(4) K1 SFO(1) P14 ASFO(0) F1 GND H3

INITPR Bt OF’ Al14 FC(5) J2 SFO(2) R14 ASFO(1) F2 GND H13

BOP K3 MUXRW N1 COMP(0) Ci1 ASFO(2) F3 GND Ji
EOP L2 RDX16 C2 COMP(1) D3 ASFO(3) Et GND N2
RVDIR B13 XSFI M2 GND R15

NFTR H2 N/C P2
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Ordering Information

Product Dua?peegua 4 Temperature Voltage Number

Number Mode Mode Range(Case) Range of Pins Package Type
A66110BCG 25 MHz 12.5 MHz 0°Cto+70°C 4.75V - 5.25V 269 Pin Grid Array
A66110BMG/H 25 MHz 125MHz  -55°Cto +125°C 4.75V - 5.25V 269 Pin Grid Array
A66110ACG 40 MHz 20 MHz 0°Cto+70°C 4.75V - 525V 269 Pin Grid Array
A66110AMG/H 35 MHz 17.5 MHz -65°Cto +125°C 475V - 5.25V 269 Pin Grid Array
A66111BCG 25 MHz - 0°Cto+70°C 4.75V - 5.25V 144 Pin Grid Array
A66111ACG 40 MHz - 0°Cto70°C 4.75V - 5.25V 144 Pin Grin Array

Array Microsystems, Inc., reserves the right to change products and specifications without notice.
“Permission is hereby expressly granted to copy this literature for informational purposes only. Copying this material for any other use is strictly prohbited.

WARNING - LIFE SUPPORT APPLICATIONS POLICY - Array Microsysterms' products should not be used within Life Support Systems without the specific written consent of Array Microsystems, Inc.

A Lile Support System is a product or system intended to support or sustain life which, if # fails, can be reasonably expected to result in significant personal injury or death.
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Package Drawings 7-90-20
266110 DaSP (269 PGA)
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NOTES:
Cavity down. _.| '<_ :100+.008

100 mil pin spacing .085+.008
All dimensions in inches

a664XX Memory Module (92-pin Zip)
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