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Programmable array Controller (PaC)

The Programmable array Controller (PaC) is designed
to operate with the Digital array Signal Processor (DaSP)
andthe other members of array Microsystems'a66 family
of products to provide a very high performance DSP
processing system. The DaSP/PaC chip setis specifically
designed to fulfill the numerical processing, memory ad-
dress generation, program sequencing and storage re-
quirements of very high performance, real time DSP sys-
tems, especially those involving the computation of the
Fast Fourier Transform (FFT). The PaCisusedtogenerate
memory addresses in such a DSP system and readily
supports the overlapping of complex input/output data
transfers with data processing. The PaC also contains an
instruction memory for holding the user’'s DSP program,
and can either be hosted from a control processor or run in
a stand-alone configuration. While this data sheet will
provide internal architecture and timing information, the
designer is strongly encouraged to read the PaC User's
Guide for further information.

The a66212 supercedes the a66211 Programmable
array Controller.

RELATED PRODUCTS:
+ Digital array Signal Processor (DaSP):
a66111
* Reconfigurable array Store (RaS):
a66311
» Memory Modules:
a664xXx

FUNCTIONAL BL

K DIAGRAM:
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FEATURES: 7°52-33-55

» Full address generation capability for radix-2, radix-4,
and mixed radix-2/radix-4 FFTs of up to 64K complex or
128K real points.

» Simultaneously generates up to five 16 bit addresses
to both VO buffer and data processing memories to
permit full overlapping and synchronization of I/Otrans-
ters with data processing.

« Overlap/discard address generationfor supportingreal
time frequency domain FIR filtering.

» 32 word instruction store for holding DSP program.

« Commercialtemperature range parts are available in 30
MHz and 40 MHz speed grades.

+ Military and industrial temperature range pars are
available in 30 MHz speed grades.

» 144 pin PGA package.

» 2W typical power dissipation.

APPLICATIONS:
Radar

Sonar

EW/ECM

Digital Radio

Test Instruments
Medical Instruments
Spectrum Analyzers
Transmultiplexing
Image Processing
Image Compression
Image Reconstruction
« Spread Spectrum Communications
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General Information

The Programmmable array Controller (PaC) is designed
to be used with array Microsystems' Digital array Signal
Processor (DaSP) and the Reconfigurable array Store
(RaS), array's memory modules, or off-the-shelf static
RAMs to implement very high performance array process-
ing systems for DSP applications. In such systems, the
PacC typically satisfies all memory address generation and
program storage requirements while the DaSP performs ail
data processing. The DaSP/PaC chip set can be used in
a variety of system architectures which allow system
throughput requirements to be traded-off against hardware
constraints. A detailed functional description of both the
PaC and these DaSP/PaC-based system architectures
appears in the PaC User's Guide.

Memory Address Sequences and Control

As shown in the block diagram on page 1, the core of the
PaC consists of five address generators which are shown
as|AS, OAS, RAS, WAS and XAS. IAS and OAS generate
address sequences for data input and output, respectively,
while RAS and WAS generate read and write addresses to
data processing memories respectively. The XAS se-
quencer normally addresses an auxiliary or coefficient
data memory. These address generators typically create
all the addressing sequences required to implement vari-
ous FFT-based DSP systems. Each address generator
outputs a new address on every rising edge of the ap-
propriate clock input. IAS and OAS are clocked by ICLK
and OCLK, respectively, while RAS, WAS, and XAS are
clocked by CLKIN. ICLK, OCLK, and CLKIN can be
completely asynchronous with respect to one another. As
shown in the block diagram, the 16 bit outputs of these five
address generators are routed through multiplexing logicto
five external address buses labeled ADRA, ADRB, ADRC,
ADRD and ADRX; memory write enable strobes are also
routed to four control pins labeled AWE', BWE', CWE', and
DWE'. These address buses and write enables can be
used to control up to five distinct memories simultaneously.

Typically, each PaC address bus addresses a memory
containing complex (i.e.realand imaginary) data. Thedata
port of each memory, in turn, is connected to one of the
three VO ports of the DaSP, to an input data collection
buffer, or to an output data buffer. When the PaC is used
with the DaSP running in the dual I/0 mode, all of these
memories can be single-ported, and only a minimum of
glue logic is needed to complete a system.

Normally, a DaSP/PaC chip set is used in conjunction with
a ping-pong memory architecture in which arrays of data
are passed through the DaSP between pairs of memories,
with one memory supplying datato the DaSP while the other
receives output data from the DaSP. In such a ping-pong
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memory system, it is necessary 1o be able to change the
destinations of the PaC address generator outputs from
one data pass to the next. This function is accomplished by
the bus multiplexers showninthe block diagram, andthese
multiplexers are, inturn, controlled by the BSC ("bus switch
code”) tield in the PaC instruction, which will be discussed
later. Note that the output of the XAS generator is always
routed to the ADRX address bus.

The address sequences created by the five PaC address
generators are selected by the 5 bit NODE field in the PaC
instruction. The various address sequences supported by
the PaC are as follows:

Mnemonic
FFTO to FFT15 Data and coefficient address se-
quences associated with an in-place,
decimation-in-frequency (DIF) FFT
algorithm. The sequences span from
column 0 to column 15 of a radix-2,
radix-4, or mixed radix-2/radix-4 FFT
flowgraph, covering up to a 64K point
complex data array. The radix base
forthe algorithmis defined by the PaC
instruction and the RCONFIG control
register. Digit reversed addresses
can be optionally producedinthe final
FFT column.

SEQ Sequential: A normal sequential bi-
nary sequence forthe purpose of win-
dow orfilter, multiplication, magnitude
squared, vector addition, etc.

SSEQ Symmetric Sequential: A normal se-
quential binary sequence which is
symmetrical about the center point to
handle symmetric windows, etc.
FFT2N Supports DaSP's FFT2N function;
generates addressing sequences to
handle the data recombination asso-
ciatedwiththeimplementationof a 2N
real-point FFT using an N complex-
point FFT.

FFTNN Supports DaSP's FFTNN function;
generates addressing sequences to
handle the data recombination asso-
ciated with the implementation of two
separate realN-point FFTs viaasingle
N complex-point FFT.

FTRS Filter Sequence: The overlap/save
sequence to allow overlapping of in-
put data frames during frequency do-
main FIR filtering of a continuous in-
put sequence.
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Control Registers

The PaC also contains several user-loadable control reg-
isters which add to the versatility of the PaC (see block
diagram). These registers supply various parameters to
the PaC describing the user's system configuration and
are briefly described below:

Mnemonic
RCONFIG(15:0)

Begister Description

Contains system configuration in-
formation such as cascaded sys-
tem, single memory system, radix
type, etc.

PLAT(3:0) Processor latency; specifies the
latency of the DaSP in terms of
machine cycles (user should al-
ways set to 4).

PSLEN(7:0) Pause length; used to insent de-
lays between data passes.
PRGSZ(5:0) Program size; number of instruc-
tions in user's PaC program.
MLAT(11:0) Memory latency; specifies the la-
tencies presentinthe address and
data paths of each of the process-
ing and auxiliary memory blocks.
Alatency in a memory path will be
introduced if address and/or data
of a memory are being latched for
high performance applications.
The PaC compensates for these
latencies when generating the ad-
dresses and write strobes for cor-
responding memories.

M(4:0) Base-2 or base-4 logarithm of N
(i.e. array length) as required.
N(15:0) Specifies the size of the data array
to be processed. It can range from
4 points to 64K complex points.
M4(3:0) Holds value of (M-1)/2 for use dur-
ing mixed-radix FFTs.

K(15:0) Specifies the size of the overlapin
successive input dataframes. The
overlapping is normally used for
frequency domain filtering. It can
range from 0 to 50% of the array
size (in inverse powers of two).
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LFND(5:0) Left neighbor node field; contains
the value of the NODE instruction
tield of the current PAC's left neigh-
bor in full column-pipelined cas-
caded systems.

RTND(5:0) Right neighbor node field; contains
the value of the NODE instruction
fieldofthe current PAC's right neigh-
bor in full column-pipelined cas-
caded systems.

TCNT(15:0) Test count; a diagnostic register not
intended for general usage which
should normally be ignored.
STAD(15:0) Starting address; specifies the page
ofiset to be applied to addresses
outputonthe ADRA, ADRB, ADRC,
and ADRD buses.

Instruction Memory

The PaC contains a 32 word by 20-bit instruction RAM
which holds the user’s DSP program. The PaC instruction
layout appears in Figure 1. The conceptof aPaC instruction
is somewhat different from that of a typical microprocessor.
In microprocessors, an instruction typically manipulates
just afew datavalues. APaC instructioncontrols afull pass
of an N-point data array through the DaSP, where N is
defined by the similarly named PaC control register. Dur-
ing the pass, the DaSP function programmed into the
PO(7:0) field of the PaC instruction will be applied to suc-
cessive sets of data values from the N-point data array.
DaSP functions and data sets are defined in the DaSP
Data Sheet and DaSP User's Guide. Since one PaC
instruction controls a complete pass of the data array
through the DaSP, a 1024 point FFT using a radix-4 algo-
rithm, for example, takes only five instructions since the
corresponding FFT flowgraph consists of five FFT col-
umns. |f additional passes such as windowing or magni-
tude-squared are desired, one instruction will be needed
for each such pass. The on-chip 32 word program memory
suffices for most applications; however, external program
memory may also be used if necessary (see the PaC
User's Guide for further details).

The various fields of the PaC instruction as displayed in
Figure 1 are briefly described below:

PO(7:0) Programmabie outputs. The user-
defined 8 bit value in this field is
directly fed to the PO pins of PaC;
normally, 6 of these bits are used to

hold the 6 bit DaSP function code.
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FIGURE 1 - PaC INSTRUCTION FORMAT T-52-33-55
20[19[18[17]16 15 [14][13 [12[11 [10 |9 716 [543 [2 |1 | @—TNUMBER
J . J \ J
\ Y Y \'Y'J Y
Y  \ t
NODE
MIXMD
XSHF
BSC
PO
BSC(3:0) ?1”8 ;witch cl:od|e. This ffiell1d contéols Host Interface and PaC Initialization
t tiplexers of the PaC to
asiigﬁ?hrgpﬁro;ﬁate addres:gen- All the control registers and the instruction memory of the
eratorstothe ADRA. ADRB. ADRC  PaC are memory mapped for ease of initialization; this
and ADRD address buses. The Memory map appears in Figure 2. The PaC can be ini-
BSC field is also output directly to  tializeéd by a host processor or it can autoboot itself from an
the BSC pins where it can be ac-  €xternalROM. Theinitializationoptionisdeterminedbythe
cessed for the purpose of control- state ofthe AUTOBOOT pin. Control registerandinstruction
ling the data buffers in the users ~ Memory data are transferred to the PaC via the ADRA and
system. The legal BSC encodings ADRB buses; for this purpose, ADRA serves as an input
are shown in Table 1. address bus, while ADRB serves as a data bus. After
initialization, the SYNC pins on boththe DaSP and the PaC
XSHF(1:0) This field defines the number of bit ~ Should also be activated to synchronize PaC address
positions 10 lefi-shift the XAS ad- generationwith DaSPdata processing. Finally, processing
dress generator output priorto out- IS Started by activating the GO pin, after which the PaC
putting it on the ADRX bus. This manages the complete system. The PaC executes the
feature permits coefficient table  DSP algorithm by either continuously looping through the
decimation which is useful forshar-  FaC program or executing it one instruction at a time in
ing coefficient memories between single-step fashion, as determined by the ASTRT bitinthe
different sized FFTs. RCONFIG control register.
MIXMD This bit indicates if a mixed-radix ~ Clocks
:: FT (??t‘xf/o'aﬁ"{:’ "; ?‘et';g ge{r: The PaC is operated by using a system clock (CLKIN) at a
‘or;ne t" shoulc be S tlh d'a 4 frequency of 4/Tm, where Tm is the machine cycle time of
Instruc '°'[‘35 °°'T‘p“§:”9 .ee('f ¢ "é. the DaSP (100 nsec minimum). However, additional clock
e o bossie o ranoiorm s INPuts ICLK, OCLK and HCLK are also provided. ICLK and
:’nt e s -posshl. ﬁ tg rans ge"" af OCLK manage input data collection and output data dump-
a‘ﬁt ar ra):‘:?dg I er:f 2:;';' m:):t ing, respectively, at the desired rate. HCLK is used to clock
B oot of an bvor Sors.  dataand addresses into the PaC during PaC initialization.
o oL anevenpowero (ie- GLKIN, ICLK, OCLK, and HCLK can all be asynchronous
radix-4) array. with respect to one another.
NODE(4:0) This field selects the addressing

sequences produced by the five ad-
dress generators of the PaC during
the current data pass. These se-
quenceswere briefly described ear-
lier. The legal encodings of thisfield
are listed in Table 2.
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TABLE 1 - PaC INSTRUCTION BSC FIELD ENCODINGS T=-52-33-55
BSC RECURSIVE OPERATION: CASCADED OPERATION:
ADRA | ADRB | ADRC | ADRD | ADRA | ADRB | ADRC | ADRD

0000 IAS WAS | OAS IAS RAS | WAS | OAS
0001 IAS WAS RAS OAS RAS IAS WAS'| OAS
0010 OAS IAS RAS | WAS T.S. | was*¥l RAsS®| Ts.
0011 RAS IAS OAS | was T.S. RAS'™] OAS | WAS
0100 | WAS IAS OAS RAS | oos for cascad  operation:

0101 OAS | WAS IAS _

0110 | WAS | OAS | RAS | AS | guneratmihe read aktee soqutres or o
0111 OAS IAS WAS bk PaC's right neighbor.

1000 OAS RAS IAS WAS | 2. The write address generator is used to

generate the write address sequence for the

1001 OAS | WAS IAS RAS | o eohbor

1010 OAS | WAS RAS IAS o roag I

1011 (Reserved) Gonorato the eud abarase soamres r e
1100 | WAS | OAS | IAS | RAS | Pacs rightneighbor.

1101 (Reserved) 4. The read address generator is used to
1110 (Reserved) generate the write address sequence for the

PaC's left neighbor.
1111 (Reserved)
kW RAS i.f MUXRW - o T.S- = Tﬂstaw
RAS/WAS it MUXRW a 1

TABLE 2 - PaC INSTRUCTION NODE FIELD ENCODINGS

Hex Code Mnemonic Description
00 FFTO FFT Column 0
01 FFT1 FFT Column 1
02 FFT2 FFT Column 2
03 FFT3 FFT Column 3
04 FFT4 FFT Column 4
05 FFT5 FFT Column 5
06 FFT6 FFT Column 6
07 FFT7 FFT Column 7
08 FFT8 FFT Column 8
09 FFT9 FFT Column 9
0A FFT10 FFT Column 10
08B FFT11 FFT Column 11
oc FFT12 FFT Column 12
0D FFT13 FFT Column 13
0E FFT14 FFT Column 14
OF FFT15 FFT Column 15
10 SEQ Sequential
11 SSEQ Symmetric Sequential
12 FFT2N Double-Length Real FFT
13 FFTNN Dual Real FFT
14 FTRS Filter Sequence
15-1E Reserved
1F EOPM End of Process Marker
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FIGURE 2 - MEMORY MAP OF PaC CONTROL AND INSTRUCTION REGISTERS
T-52-33-55

15
f
0 INST 0 (19:16)
1 INST 0 (15:0)
2 INST 1 {19:18)
........... ' Ns1-1150) RCONFIG
INSTRUCTION<3 (15: | S T I A
MEMORY
ey =N PLAT
I
3E INST 31 (19:16) SSLEN
>3p INST 31 (15:0) L1 1l
40 RooNnG PRGSZ
41 PLAT 1 1 1
42 PSLEN MLAT
o I T I Y T O O O |
44 MLAT TCNT /STAD
| I W I S T T O O O I |
45| TCNT(when written) / STAD (when read)
CONTROL
REGISTERS | %6 M
47 N
48 M4
49 K
4A LFND
4B ATND
\4(; STAD{when written) / TCNT {when read)
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PIN DE I : T=52-33~55

NUMBER OF
DESCRIPTION PINS USED

R A b R e A ey

BUSES

ADDR
ADRA (15:0) VO | (Output) Address Bus for Memory A/(Input) Host Address Bus 16
ADRB (15.0) VO | (Output) Address Bus for Memory B/(input) Host Data Bus 16
ADRC (150) | O | Address Bus for Memory C 16
ADRD (15:0) O | Address Bus for Memory D 16
ADRX (15:0) O | Address Bus for Auxillary Memory X 16
|

Outpul EndJle Tristales Address Buses PO(7'O) IP(4'0) Ii ngh

Memory A Write Strobe

Memory B Write Strobe

Memory C Wrile Strobe

Memory D Write Strobe

Filter Overlap Memory A Write Strobe
Filter Overiap Memory B Write Stobe
Fittar Overlap Memory A Chip Select

Fiher Ovedq) Memocy 8 Chb Select

[ ST P G G gy

R R RS PR SRR 2 R R R RS RSSO RRETRRATERR

PAss EXECUTION CONTROLS
BOP O | Beginning of Pass Marker
EOP O | End of Pass Marker
EOPR O | End of Process Marker
1BUSY O | Input Data Collection in Progress
0OBUSY O | Output Data Dump in Progress
IFULL O | Input Memory Full
OEMPTY (o] Oulpul Mem Emp(y

HOST INTERFACE/INITIALIZATION CONTHOLS
AUTOBOOT | Autoboot from a Memory
BOOTDONE (o} PaC Autoboot Complote
cs' VO | (Input) PaC Chip Select from Host/(Output) Autoboot Memory Select
WR' | Write Strobe from Host
RST I Reasat Input
INITPR o] Initializes Extemnal Processor
GO 1 Start Instrudion Execution
R TR R TR SRR R R RO AR R R TRITR RIS e D R R ey
GENERAL COMWNICATION SIGNALS
PO (7.0) O | (Cuput) Programmabile Outputs from Intemal Instruction/ 8
(input) Extemal Instruction Fiekds XSHF (1:0), MIXMD, NODE (4.0)
IP (40) VO | (Output) Intemal Instruction Memory Poinier/ 5
{Input) External PaC Instruction Field BSC (3:0)
BSC (3.0) (o] Bus Switch Code: Controls internal Bus Munblexets 4
MUXRW [¢]

Muh Iexod Readere S' IeMem

OUAD-MODE CONTROLS
QASO O | Quad-Mode Address Strobe 0 1
QAS1 O | Quad-Mode Address Strobe 1 1
QAS2 O | Quad-Mode Address Strobe 2 1
QAS3 O | Quad-Mode Address Strobe 3 1
= B R A R D N A R R D DAL A R L T
CLOCK SIGNALS
CLKIN | System Clock Input (Frequency 4/Tm) 1
ICLK I Input Data Collection Clock 1
OCLK | Output Data Dump Clock 1
HCLK | Host Interface Clock 1
SYNC | System Clock Synchronization Signal 1
CLKOUT o Delayed System Clock Quiput (Frequence 4/Tm) 1
MCLKOUT O | Machine-Cycle Clock Output (Frequency 1/Tm) 1

AR RS Wﬁwﬁ%@m@m&ﬁmﬁw\x B R R R A R SRS R RN RETEIR
\ N SNA < N

NFT | NFT Testing in Progress 1
NFTS 1 NFT Scan in Progress 1
SIN l NFT Serial Scan Input 1
SOUT o NFT Senal S¢:an Oul p 1

SUPPLY
vce | | VOLTAGE SUPPLY
GND I | GROUND

Raa

TOTAL PACKAGE PINS USED 1
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ABSOLUTE MAXIMUM RATINGS: v
FREQUENCY: Vee =5V, T =25°C
Positive Supply Voage .............ccoevevevenn.. -0.5V 1o 7.0V @ e ) »
DC Input VORAGE ......o.evveeeeereeeecaeee e, -0.5Vto 7.0V T-52—-33-55
DC Output Voltage (Applied in Hi-Z State) ..-0.5V to 7.0V 500
Low Level Qutput Current ............cccoevvmrvvennernnee. 20 mA
Operating Case Temperature ................ -55°C to +125°C 400
Storage Temperature ..........cccceeeervveennnne -65°C to +150°C /
g e
Note: E
Operation at any Absolute Maximum Rating is not implied. 3 200
Ratings are provided for guidance purposes only and are
not tested. Exposure to absolute maximum rating condi- 100
tions over extended periods may affect device reliability. /
0
0 10 20 & | 40
{MHZ)
OPERATING CONDITIONS:
Temperature Range
Commercial Industrial Military
a66212BMG
266212BCG 266212ACG 866212BIG 866212BEG _
Parameter Min_[Nom | Max | Min_| Nom | Max | Min_| Nom { Max | Min | Nom | Max | Units
Vee  Supply Voltage 4751 5 152504751 6 |525045] 5 |55045| 5 |5 '
Tc __ Case Temperature 0 70] 0 70 | -40 85 ] -55 125] °C |
D.C. ELECTRICAL CHARACTERISTI Withi rati :
Temperature Range
Commercial Industrial Military
a66212BMG
Test 266212BCG | a66212ACG | a66212BIG a66212BEG
Parameter Conditions Min_| Max ] Min | Max | Min | Max | Min | Max] Units
'ec  Supply Current Vee Max, fci Max 400 450 500 500 | ma
Vih_Input High Voltage 2.0 2.0 22 22 v
Vil__input Low Voltage 0.8 0.8 0.6 0.6 v
Voh_Qutput High Voltage |} Vec Min, loh=4.0mA | 2.4 24 26 26 '
¥ ol_output Low Voltage | Voo Min, loi= 4.0mA 0.4 04 04 04 | v
lih__Input High Current Vin> 2.2V 100 100 100 100 | pA
b Input Low Current Vin <0.8V -100 -100 -100 -100 pA
Vic Input Clamping -1 mA 15 03] 15}) -03}-15 |-03|-15]|-03] v
Volitage +1mA 0.3 15 ] 03 15] 03 15103 | 15 v
. Vee Max,
loz Hi-Z Output Current AVeVout2gy | -100 | 100 | -100| 100 ] -100 | 100 | -100| 100 | pA
Ci__Input Capacitance 1 | Vees5v,Te=25°C 10 10 10 10 | oF
Co__output Capacitance 1} Vec=5V,Te=25°C 10 10 10 10 pofF |

1 Parameter is guaranteed (but not tested) by design. Q
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INTERNAL CLOCK CONTROL SIGNALS - A.C. ELECTRICAL CHARACTERISTICS

T-52-33-55
Temggrature Range
Commercial Industrial Military |
a66212BMG
 866212BCG | a66212ACG ] 266212BIG | a66212BEG
Parameter Min_| Max | Min | Max | Min | Max ] Min | Max |Units
fei CLKIN Frequency 3 130 )] 3 J4o]13 [30] 3| 30]|mu:
le(cl)  CLKIN Period 33 1333] 25 1333) 33 |333)] 33| 333]| ns
tw(CL)  CLKIN Low Level Pulse 12 12 12 12 nS
'w(CH) __ CLKIN High Level Pulse 10 10 10 10 nS
tr(Cl)  CLKIN Rise Time 10 10 10 10| ns
f(c1) ___ CLKIN Fall Time_t 10 10 10 10 | nS
'pd(CO) _ CLKINto CLKOUT Delay 1 L6t 1 112 81 114l 1] 14]ns
fme MCLKOUT Frequency t : 075 175 1075 | 10 Jo.75 | 75 | 0.75] 7.5 | MHz
1e(MC)  MCLKOUT Period t 133 11333 100 |1333] 133 [1333] 133 | 1333| ns
'pd(MC)  CLKIN to MCLKOUT Delay 1 ] d 1 1o 11 Jwed 1] 11]ns

1 Parameter is guaranteed (but not tested) by design.

INTERNAL CLOCK CONTROL SIGNALS - A.C. WAVEFORMS

4 wiCH)

CLKIN

CLKOUT

Y /)

4 pdicO)

— a—twicL)

7
.

t — v L ¥

4— ! pd(me)

"/
(S \ S\ S\ S\ S\

¢Ch

O\

<

MCLKOUT /
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/O CLOCK CONTROL SIGNALS - A.C. ELECTRICAL CHARACTERISTICS T—-52=33=55
Temperature Range
Commercial Industrial Military
866212BMG
_866212BCG | a66212ACG | a66212BIG | a66212BEG
Parameter Min | Max | Min_| Max | Min | Max | _M_ln_E_)_(_M
fic ICLK Frequency 30 40 30 30 | MHz
le(lc)  ICLK Period 33 25 33 33 nS
tw(iCL)  ICLK Low Level Pulse 12 11 12 12 nS
'w(ICH) __ICLK High Level Pulse 12 11 12 12 nS
tr(c)  ICLK Rise Time 1t 10 10 10 10 | nS
'(IC) __ICLK Fall Time 1 10 10 10 10 | ns |
foc OCLK Frequency 30 40 30 30 | MHz
'e(0C)  OCLK Period 33 25 33 33 nS
twioct) OCLK Low Level Pulse 12 11 12 12 nS
'w(OCH) OCLK High Level Pulse 12 11 12 12 nS
t'(oc)  OCLK Rise Time t 10 10 10 10 | nS
'(0C) __OCLK Fall Time 1 10 10 10 10 | ns |

1 Parameter is guaranteed (but not tested) by design.

1/0 CLOCK CONTROL SIGNALS - A.C. WAVEFORMS

-t cic) M 4! w(iCH) }e— twiicL)

4t coc) ¥
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READ / WRITE CONTROL SIGNALS - A.C. ELECTRICAL CHARACTERISTICS

T-52-33-55
TJemperature Range

Commercial Iindustrial Military

a66212BMG

| 866212BCG | a66212ACG | a66212BIG 1 a66212BEG
Parameter Min_| Max | Min_| Max | Min | Max | Min | Max ] Units
'pd(AR) _ CLKIN to Read Address Delay 3 (20 )] 3 |16 )25 |19 |25(19 | nS
'pd(AW) _ CLKIN to Write Address Delay 3 1201 3 ]16}25 19 }25]19 | nS |
tod(AX)  CLKIN to Auxiliary Address Delay 5 2t § 5 1713 J20 | 3 |20 | ns
t5d(OVCS) CLKIN to any OVXCS' 3 1171 3 112015 |15 J 15115 | ns

READ / WRITE CONTROL SIGNALS - A.C. WAVEFORMS

CLKIN _f—\__/'—\___/_\jﬂ/_\___/'__\__
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todoves)—»  |e- t pdoves) — —
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a66212 T-52-33-55 %W

INPUT / OUTPUT CONTROL SIGNALS - A.C. ELECTRICAL CHARACTERISTICS

Tem_mr? Range
Commercial _ industrial Military
a66212BMG

. 260212806 1 at6z12400 Lac21261G | acc178EG

Parameter Min_{_Max § Min { Max | Min | Max | Min_| Max |units
Lod(Al ICLK to Input Address Delay 3 201 3 |16 J25 |19 |25 | 19 ns
'pd(a0) _ OCLK to Output Address Delay 3 |20 3 |16 ]25[19 25 19 | s
'pa(B) _ ICLK to IBUSY Delay 3 1913 151 [18]1 J1e|ns
'pa(iF) _ ICLK to IFULL Defay 3 1913 11511 J1s]1 [18]ns
'pd(oB) _ OCLK to OBUSY Delay 3 J19 3 151 Jwel1 [18 [|ns
'5d(0E)  OCLK to OEMPTY Delay 3 1913 1)1 1] T1sans
!pdWE)  ICLK to any xWE' Delay 3 116§ 3 1215115 J15 |15 | ns
'pd(ics)  ICLK to any OVxCS' Delay 3 |16)13 t12]15]15 V15|15 | ns
'5d(OVWE) ICLK to any OVXWE' Delay 3 11613 112115 ]15 |15 {15 | ns |

INPUT / OUTPUT CONTROL SIGNALS - A.C. WAVEFORMS
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Harray a66212

INITIALIZATION SIGNALS - A.C. ELECTRICAL CHARACTERISTICS T=52-33-55

Temperature Range
Commerclal industrial Military
266212BMG
a66212BCG §_a66212ACG | 266212BIG | 866212BEG
Parameter Min_| Max ] Min | Max | Min | Max | Min | Max Units
tsu(SYNC) SYNC Setup to CLKIN 20 11 12 12 nS
th(SYNC) SYNC Hold after CLKIN 0 0 0 0 nS
'su(RST) RST Setup to CLKIN 23 20 24 24 ns
th(RST) __RST Hold after CLKIN 3 3 3 3 nS |

INITIALIZATION SIGNALS - A.C. WAVEFORMS

ewn NSNS\ S\ S\

MCLKOUT / \ / \ /
tsusYNC) — | hSYNC)
SYNC { 1

su(RsT) l————h(RST) ————P]
RST

PASS MARKING SIGNALS - A.C. ELECTRICAL CHARACTERISTICS

Temperature Range
Commercial Industrial Military
a66212BMG
| 266212BCG | 266212ACG | 266212BIG | a66212BEG
Parameter Min_{ Max | Min | Max } Min_| Max ] Min | Max |Units |

tod(EOP)  CLKIN to EOP Delay 6 |22 1 6 11813 |2]3 |221]ns
15d(IP)  CLKIN to IP Delay 5 |22 15 [18]13 |19]3 |19 ] ns
1pd(PO)  CLKIN to PO Delay 5 12215 1813 |21 ]3 |21 1]ns
1pd(BSC) CLKIN to BSC Delay 5 |2 | 5 [8)2 |18)]2 |18 | ns
15d(BOP) CLKIN to BOP Delay 6|22 ] 6 | 18})3 J22f03 |221]ns
'pd(WE)  CLKIN to any XWE' Delay 3 J16] 311215141514 | ns
'su(GO) GO Setup to CLKIN 16 10 12 12 nS
'hGO) GO Hold after CLKIN 0 0 0 0 nS
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a66212
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HOST INTERFACE SIGNALS - A.C. ELECTRICAL CHARACTERISTICS 1'52'33‘55
Temperature Range
commercial Industrial | Military
a66212BMG
_266212BCG | a66212ACG } a66212BIG_| 266212BEG
Parameter min [ wax | min | max | min [ max | wiin [ wax Junis]

Fhe HCLK Frequency 10 10 10 10 | MHz
Ye(HC)  HCLK Period 100 100 100 100 nS
tw(HCL) HCLK Low Level Pulse 30 30 30 30 nS
'w(HCH) _HCLK High Level Pulse 30 30 30 30 nS
'y(HC)  HCLK Rise Time t 10 10 10 10 | nS
'(HC)  HCLK Fall Time 10 10 10 10 | nS |
'su(HA)  ADRA to HCLK Setup 18 9 10 10 nS
'h(HA)  ADRA after HCLK Hold 0 0 0 0 nS
'su(HD)  ADRB to HCLK Setup 16 12 14 14 nS
'h(HD)  ADRB after HCLK Hold 2 1 2 2 nS_|
'su(cs)  CS'to HCLK Setup 30 30 32 32 nS
'h(cs) €S after HCLK Hold 0 0 0 0 nS
'su(WR) WR' to HCLK Setup 6 3 5 5 nS
'h(WR) _ WR' to HCLK Hold 0 0 0 0 ns |
Laa ADRA to ADRB Delay 8 1451 8 lao ] 4 | a5] 4 | 45| ng

1 Parameter is guaranteed (but not tested) by design.
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“Harray 266212

HOST INTERFACE SIGNALS - A.C. WAVEFORMS

T-52-33-55

(HOST READ CYCLE)
(WR' = HIGH for entire read cycle)
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PROCESS MARKING SIGNALS - A.C. ELECTRICAL CHARACTERISTICS

T-52-33-55
Temgraiure Range
Commerclal Industrial Military
266212BMG
866212BCG | a66212ACG | a66212B1G | a66212BEG
Parameter Min_| Max } Min | Max | Min | Max | Min | Max | Units
U pd(INIT) CLKIN to INITPR Delay 6 | 2216 118 ] 3|22l 3 2]ns
! 5d(EOPR) CLKIN to EOPR Delay 6 | 22016 18] 3 [220] 3 |2 |ns]|
PROCESS MARKING SIGNALS - A.C. WAVEFORMS
(IF 1/0 IS COMPLETE BEFORE PROCESSING)
| 9 Machine Clock Cycles >
an O\ AN\

Y | \Vf
tpaEoPR) — le—
£opR ([
y i
tpd aNT)
TPR ([
P
(IF PROCESSING IS COMPLETE BEFORE l/Q)
[\ S J S S
MCLKOUT / \ / \ /
oBusY \
-» ! pEOPR)
EOPR \_
—»  fe-tpagnm
INITPR \.
K
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a66212

AUTOBOOT SIGNALS

- A.C. ELECTRICAL CHARACTERISTICS

T-52-33-55
Temperature Range

Commercial Industrial Military

a66212BMG

a66212BCG | a66212ACG | a66212BIG | a66212BEG
Parameter Min_j Max | Min | Max | Min | Max | Min | Max | Units
15d(CS) HCLK to CS' Delay 3 1813 |13 ] 1 16 | 1 16 | nS
1pd(BD) HCLK to BOOTDONE Delay 3 181 3 |13 ] 1 16 | 1 16 | nS
twBD) BOOTDONE Pulse Width t 2tefHC) 2(HC) 2c{HC) 2Ac{HC) nS
1pd(A) _ HCLK to ADRA Delay 5 1 2205 |16 13 |19})3 | 19]ns]|

1 Parameter is guaranteed (but not tested) by design.

AUTOBOOT SIGNALS - A.C. WAVEFORMS
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266212 Hlarray

EXTERNAL INSTRUCTION SIGNALS - A.C. ELECTRICAL CHARACTERISTICS

T-52-33-55
Temperature Range
____Commercial _} Industrial | Miltary
266212BMG
266212BCG | 266212ACG | a66212BIG ] a66212BEG
Parameter Min | Max | Min | M Min_| Max | Min | Max ] Units
'su(PO) PO to CLKIN Setup 8 6 7 7 nS
! h(PO) PO to CLKIN Hold 5 4 4 4 nS
Ysu(iP) _ IPto CLKIN Setup 7 5 6 6 nS
! h(iP) P to CLKIN Hold 5 4 4 4 nS
EXTERNAL INSTRUCTION SIGNALS - A.C. WAVEFORMS
(AFTER NON-EOPM INSTRUCTIONS)
6 Machine Clock Cycles
CLKIN _J\/\/\/\/\JI/\_J'—\_J'_\_/——\_/_—\__/—
(C
mckour | [ _ /) ' /
EOP / \ Ir
o4
PO
P
Iy
BSC ] X
.
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a66212

EXTERNAL INSTRUCTION SIGNALS - A.C. WAVEFORMS (cont'd)

(AFTER EOPM INSTRUCTION)

T=52-33—-55
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S7E D ER 900149 00OODD&0 777 EMEARRA

HIGH IMPEDANCE TIMING - A.C. ELECTRICAL CHARACTERISTICS T-52-33-55
Temperature Range
Commercial Industrial Military
a66212BMG
| 866212BCG | a66212ACG | 266212BIG | 266212BEG
Parameter Max | Min | Max } Min | Max } Min | Max jUnits
tdis(A) QFE' to Address Disable t 30 30 40 40 nS
l4is(PO) _ OF' to PO Disable 30 30 40 40 | nS
ldisip) __OF'to IP Disable 1 30 30 40 40 | nS |
ten(A) OE' to Address Enable t 30 30 40 40 nsS
'en(PO)  OF'to PO Enable t 30 30 40 4 | ns
'enlP) _ OF'to IP Enable 30 30 40 40 | nS |
l4is(AB) _ CS' to ADRA/ADRB Disable t 35 35 45 45 | nS
len(AB) _ CS'to ADRA/ADRB Enable 1 35 35 45 45 | ns |

1 Parameter is guaranteed (but not tested) by design.

HIGH IMPEDANCE TIMING - A.C. WAVEFORMS
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S57E D N 9001489L 0000081 503 EEARRA

a66212

QUAD BUS SIGNALS - A.C. ELECTRICAL CHARACTERISTICS T-52-33-55
Temperature Range
Commercial Industrial Milita
a66212BMG
a66212BCG |a66212ACG 1266212BIG  [266212BEG
Parameter Min | Max | Min | Max ]} Min | Max |} Min | Max | Units
'pd(Q)  CLKINto QASX 1 119 ]2 L)1 19 11 19 | ns

QUAD BUS SIGNALS - A.C. WAVEFORMS
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BOP
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266212 Harray

a66212 P A ING: T~52-33-55
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266212 PIN OUT; T-52-33-55

6 7 8 9 10 11 12 13 14 15

1 2 3 4 S5 6 7 8 9 10 1t 12 13 14 15

266212 PIN LIST:

SIGNAL __|PIN |[SIGNAL __|PIN [SIGNAL___[piN [sigNaL _[PiN [siGnat __ TPIN TSIGNAL  IPIN |
ADRA(0) __|A10 [PO(0) B11 |ADRC(4) [R5 JADRD(0) |C3 IMUXRW _ |F14 JIP(0) c8
ADRA(1) G2 |PO(1) F2_|ADRC(S) L2 [ADRD(1) _[B1_|INFT Bi4 |IP(1) B10
ADRA(2) __|C9_|PO(@) A12 |ADRC(6) __[N5 JADRD(2) _|C2 INFTS Po_|IP(2) A1l
ADRA3) __|F1__|PO@3) F3_|ADRC(7) |L3_ [ADRD({3) |Reé JOBUSY __|L15 |IP(3) BS
ADRA(4) __|G3_|PO(4) C15 |ADRC(8) _ |K1_|JADRD(4) _ |C1_|OCLK N9 |IP(4) D14
ADRA(5) __|B9_|PO(5) A14 |ADRC(9) __|P5 |ADRD(5) __|P8 |OE A1__JQASO R10
ADRA(6) __|A8_|PO(6) C14 |ADRC(10) |K3 JADRD(s) |D2 JOEMPTY |R4 [QASH H15
ADRA(7) __[A9_|PO() B13 JADRC(11) [N8 [ADRD(7) _|R7 JOVACS' _ |F13 |QAS2 Ad
ADRA(8) __ |P2_|BOP N15 JADRC(12) |N1_[JADRD(8) |E3_JOVAWE' _ |P14 JOAS3 P4
ADRA(9) __IN3 |EOP L13 [ADRC(13) _[P7_[JADRD(9) __|D1_JOVBCS' __ |H14 |AUTOBOOT |M15
ADRA(10) |R1_JCLKIN C13 [ADRC(14) |M2 JADRD(10) [N7_ JOVBWE _ |J13_|BOOTDONE|R15
ADRA(11) _|R2_JCLKOUT __ |E15 JADRC(15) |N2 JADRD(11) |E2 [RST A15_1GO N13
ADRA(12) |P1_|ADRB(8) _ [N10 [MCLKOUT |H13 |ADRD(12) |N6_JADRX(8) _ |B15 ISIN Gi5
ADRA(13) |R3 J|ADRB(9) _ [H1 JAWE L14 JADRD(13) |E1_[|ADRX(3) _|A3 |SOUT R9
ADRA(14) _[M1_|ADRB(10) _|R11 |BWE' Ki4 JADRD(14) |P6_JADRX(10) |C5 |WR' B2
ADRA(15) _|P3_|ADRB(11) |H3 |CWE' Ji4_|ADRD(15) [J3 |ADRX(11) |B7 [SYNC F15
ADRB(0) _ [P11 |ADRB(12) _[C11 JDWE' J15_|ADRX(0) _ |B3 [JADRX(12) |A7_ JVCC Cé
ADRB(1)__[J2_|ADRB(13) [H2 |CS' R13 JADRX(1) _ [A2 |ADRX(13) _|C10 JVCC D3
ADRB(2) _IR8_|ADRB(14) |B12 |EOPR N14 JADRX(2) |85 |ADRX(14) |R14 |VCC C12
ADRB(3) _[J1__JADRB(15) |G1 |HCLK K13 JADRX(3) __|C6 |ADRX(i5) |Pi3 |VCC D13
ADRB(4) _ [A13 |ADRC(0) _ |G14 |IBUSY P15 JADRX(4) _ |A5_|BSC(0) E14 |GND M13
ADRB(5) _ |P12 |JADRC(1) _ |G13 JICLK Ki5 JADRX(5) _|C7_|BSC(1) D15 |GND N12
ADRB(6) _ |N11 JADRC(2) _ |K2 |IFULL Mi4 JADRX(6) _ |A6 |BSC(2) B4_|GND M3
ADRB(7) __[R12 JADRC(3) |1 _JINITPR P10 JADRX(7) __IB6_|BSC(3) __|E13 |GND N4

25
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a66212 “Narray

a66212 : T~52-33-55
PART NUMBER SPEED PROCESSING TEMPERATURE VOLTAGE PINS PACKAGE
RANGE RANGE TYPE
a66212ACG 40MHz Commercial 0°Cto+70°C 4.75V to 5.25V 144 PGA
ab66212BCG 30MHz Commercial 0°Cto+70°C 4,75V to 5.25V 144 PGA
a66212BIG 30MHz Commercial -40°Cto +85°C  4.50Vio 5.50V 144 PGA
a66212BEG 30MHz Commercial -55°C1to +125°C 4.50V 1o 5.50V 144 PGA

Advance Information

a66212BMG 30MHz  MILSTD883C  -55°Cto+125°C 4.50Vto 5.50V 144 PGA

WARNING - LIFE SUPPORT APPLICATIONS POLICY

array Microsystems' products should not be used within Life Support Systems without the specific written consent of
array Microsystems, Inc. A Life Support System is a product or system intended to support or sustain life which, if it
fails, can be reasonably expected to result in significant personal injury or death. .

NOTICE - APPLICATIONS SUPPORT POLICY
array Microsystems Inc. assumes no liability for applications assistance or customer product design.

NOTICE - PRODUCT AVAILABILITY

array Microsystems Inc. reserves the right to make changes to product specifications or to discontinue products
without notice.

*Permission is hereby expressly granted to copy this publication for informational pumposes only. Copying this
material for any other use is strictly prohibited.

Q6
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