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DEVICES

Multiport Register File

ADSP-3128

FEATURES
128 x 16 or 64 x 32 Register File Organization
Five Ports
Two input
Two Output
One Bidirectional
Cascadable Horizontally and Vertically
50ns Cycle Time from Single 1x Clock
22ns Clock-to-Valid-Output (Registered)
35ns Address-to-Valid-Output (Transparent)
Flexible Latching Modes at Address and Data Ports:
Transparent, Latched, Registered
Prioritized Write Ports
Write Flow-Through Contro! at Each Write Port
Write Inhibit Control on Each Write Port
Correctly Pipelined Bank Select and Port Select
Register-to-Register Transfers
Three-State Outputs
Fully Static Operation |
1.75W Power Dissipation in'L
Compatible CMOS
144-Pin Grid Array

APPLICATIONS ‘
High-Speed Temporary Data Storage in
Digital Signal Processing
Numeric Processing
Graphics
Floating-Point and Fixed-Point

w-:Pow’er‘:T-'l"}.- P

GENERAL DESCRIPTION

The ADSP-3128 Multiport Register File is a versatile data storage
component that can greatly expand the computational bandwidth
of a fast-arithmetic processor. (See Figure 1 for the ADSP-3128’s
Functional Block Diagram.) The ADSP-3128 also simplifies
processor design by permitting flexible data routing through its
five 16-bit data ports: two input ports, twe output ports, and a
bidirectional port. This Register File complements the floating-
point and fixed-point multipliers and ALUs available from Analog
Devices. Because of its flexibility, however, it has application in
a broad range of processor designs.

The ADSP-3128 is configurable via a control pin as either a
128 x 16 Repister File or a 64 x 32 Register File. In the Single-
Precision 128 x 16 configuration, the ADSP-3128 is best suited
for fixed-point and single-precision (32-bit) floating-point data
storage. For single-precision floating-point, two Register Files
should be used “horizontally” yielding 128 words of 32-bit
storage. The 64 x 32 Double-Precision configuration is intended
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fordmxble pmmsron (64 bit) floating-point, again with two Register

,Eﬂlé& in‘a horizontal architecture. In this Double-Precision mode,
‘the Register Files will each transfer 16-bits in each phase of the

clogk, 32»bus of data per port in a one-cycle write or read operation.
M g:rocodc #ged only be applied to the Register File at its single

" clodk’s T cycle rate.

To accommodate critical system timing requirements, the ADSP-
3128 offers a variety of latching modes on both data and address
ports. The prioritized write data ports have control lines that
define the input data latching mode for Single-Precision as (a)
latched on clock HI, (b) transparent, or (c) registered on the
clock’s falling edge. However loaded, data can also be held at
the input latches for subsequent cycles.

In Single-Precision mode, the Multiport Register File's five ports
allow six 16-bit data transfer operations per cycle. The input
and output latches transfer data to and from the RAM using
effectively 16-bit internal buses. The bidirectional Edata-Port
can be directly controlled to either (a) write, (b) read, (¢) both
write and read in a single cycle, or (d) perform two reads in a
single cycle. Normal operation allows up to three 16-bit writes
in clock HI and three 16-bit reads in clock L.O per cycle. However,
additional reads can be made in clock HI in lieu of writes, allowing
up to six 16-bit reads per cycle. Register-to-register transfers are
made via the bidirectional Edata-Port (which can be accomplished
in two sequential clock phases).

In Double-Precision mode, the Multiport Register File’s five
ports allow five 32-bit data transfer operations per cycle for a
total bandwidth of 160 bits per cycle. The input and output
latches transfer data to and from the RAM via 32-bii internal
buses. The input data latching modes allow either an Early
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Input or a Late Input mode. With Early Input, the Least Sig-
nificant Word (LSW) is presented to the input data latches in
clock HI and the Most Significant Word (MSW) in clock LO.
With Late Input, the LSW is presented to the input latches in
clock 1O and the MSW in clock HI of the next cycle, For data
transfers with a slower system bus, the Edata-Port allows both
input and output values to be transferred more slowly than the
ADSP-3128’s clock rate (Edata Slow Input and Edata Slow
Read). Register-to-register transfers are made via the bidirectional
Edata-Port.

Each write data port of the ADSP-3128 provides an independent
Write-Flow-Through control that allows data to pass through
the Register File without a pipeline delay. Data is written to
RAM and read out in the same (extended) clock LO phase.
Each input port also has an independent Write-Inhibit control
that disables the write operation that normally occurs during
clock HI. Write-Inhibit allows cancelling a2 write based on a
condition not known until early in the cycle of an attempted
write,

The read data ports have control lines that define the output
data latching mode for Single-Precision as (a) registered on the

clock’s rising edge or (b) transparent. In Double-Precision mode,
the output data latching modes allow either an Early Read of,

LO and the MSW in clock HI of the next gy
Read, the LSW can be output in clogk HI

clock LO of the same cycle. Each rei@d&ta@oﬂ'eﬁ i egerg‘n
3 s S

tristate control that allows putting that output pqamtga'ﬁl
impedance state. R

The 7-bit write address latches corresponding ‘to the Wite oK
can be defined 1o latch addresses in one of two ways. Eithe¥:
the write address is latched to an address latch on clock HI,
(b) the address latch is transparent. The 7-bit read address latches
can be defined to latch addresses in one of two different ways.
Either (a) the read address is registered to an address latch on
the clock’s rising edge, or (b) the address latch is transparent.

In Double-Precision mode, there are half as many words that
are twice as wide. For Double-Precision addressing, the (unneeded)
highest-order address bits function as Port Select lines. Port
Select enables or disables individual ports consistent with their
pipelines.

Bank Select enables or disables an entire ADSP-3128 consistent
with al} read and write pipeljnes. Bank Select and Port Select
allow the user to expand register file storage ‘“‘vertically” for
more than 128 single-precision or 64 double-precision data
words.

The ADSP-3128 is fabricated in double-metal 1.5um CMOS.
Each chip consumes 1.75W maximum, significantly less than
comparable bipolar solutions. The differential between the chip-
set’s junction temperature and the ambient temperature stays
small because of this low power dissipation. Thus, the ADSP-3128
can be safely specified for operation at environmental temperatures
over its extended temperature range (—55°C to +125°C
ambient).

The ADSP-3128 is available for both commercial and extended
temperature ranges. Extended temperature range parts are avail-
able with optional high-reliability processing (“‘PLUS” parts,
see Figure 26) or processed fully to MIL-STD-883, Class B.
The ADSP-3128 is packaged in a ceramic 144-lead pin grid

array.

ADSP-3128 MULTIPORT REGISTER FILE PIN LIST
(Positive True Logic Convention)

Pin Name Description

DATA PORTS

Adata;s o Write Adata-Port Input Data

Bdata;s 4 Write Bdata-Port Input Data

Cdatays 4 Read Cdata-Port Output Data

Ddata;s 4 Read Ddata-Port Qutput Data

Edata;s o Bidirectional Edata-Port Input and Qutput Data

ADDRESS PORTS

Aadrg o Address Port for Adata-Port Writes (and Cdata-
Port for Single-Precision Extra Read)

Badrg o Address Port for Bdata-Port Writes (and Ddata-
Port for Single-Precision Extra Read)

Cadrg o Address Port for Cdata-Port Reads

Dadre 4 Address Port for Ddata-Port Reads

Eadrg 4 Address Port for Edata-Port Writes and Reads
and for Register-to-Register Transfers

GENERAL CQ LS5

BS el#ct (Registered or Asynchronous,

o2, I ding on Address Port Latches)
% Double-Precision Mode (Registered)

ES§ momkow

{#dress Latch Transparent (Registered)

Input Latch Controls for Both Adata-Port and
Bdata-Port (Registered)

Input Latch Controls for Edata-Port (Registered)
Inhibit Write to RAM from Adata-Port Input
Latches (Asynchronous)

Bwinh Inhibit Write to RAM from Bdata-Port Input
Latches {Asynchronous)

Ewinh Inhibit Write to RAM from Edata-Port Input
Latches (Asynchronous)

Awft Write Flow-Through from Adata-Port
(Asynchronous)

Bwft Write Flow-Through from Bdata-Port
(Asynchronous)

Ewft Write Flow-Through from Edata-Port
(Asynchronous)

DATA READ AND OUTPUT CONTROLS

CDtran OQutput Latch Controls (Make Transparent) for
Both Cdata-Port and Ddata-Port (Registered)

Etran Qutput Latch Controls (Make Transparent) for
Edata-Port (Registered)

Rfltran Read Port (Cdata-Port, Ddata-Port, and Edata-

Port) Fully Transparent Control for Extra Reads
in Single-Precision Mode (Registered)

Eio Edata-Port Input and Output (In the Same Cycle)
in Single-Precision Mode; Edata-Port Slow Read
Control in Double-Precision Mode (Registered)

Curi Cdata-Port Three-State Coatrol (Asynchronous)
Drtri Ddata-Port Three-State Centrol (Asynchronous)
Etri Edata-Port Three-State Control (Asynchronous)
MISCELLANEQOUS

CLK Clock

GND Ground (Four Lines)

Vob + 5V Power Supply (Three Lines)
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FUNCTIONAL DESCRIPTION

The ADSP-3128 Multiport Register File consists of a high-speed
By

static RAM (configurable as either 128 X 16 or 64 x 32) surrp
by the latches and control logic needed for simpl . Sygte
facing (see Figure 1). Six internal data pagh
connect this RAM with mui[iplexm«@xf Boh),
are read data paths; three are writ flaths

internal address paths connect this RAM with mw aﬁd
latches. These three address paths are txme%-ﬁ;uln e&gmﬂlow
the presentation of six addresses to the RAM per Pete. Hen(;

up to a total of six reads from and writes to the RAM are i% ;
per cycle. Because of the abundance of data paths, many of i
which can transfer data twice per cycle, many combinations of
six reads and writes are possible.

ABIt,
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(3 éresented to RAM in clock HI from the
address latches. Normally in clock HI,
it&faddresses. They are prioritized in case of
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Figure 1. ADSP-2128 Multiport Register File Functional Block Diagram
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Physically, the RAM is always reading from all three presented
address locations to the data latches. For this reason, clock HI
addresses can also be used for “extra” reads in clock HI from
the RAM to the output latches. In Single-Precision mode, this
feature can be enabled by making the output latches transparent
for the entire clock cycle (Rfltran HI) to read two 16-bit words
per cycle through the Cdata-, Ddata-, and/or Edata-port. The
Aadr specifies the word to be read through the Cdata-Port in
clock HI, and the Badr, for the Ddata-Port. The Eadr clock HI
address latch is selected for any clock HI read to the Edata-Port
output latch. (Some restrictions apply to the addresses used in
extra reads. See “SP Normal and Extra Reads” below.) If a
write to RAM occurs in the clock HI of an extra read, the data
written will also be the data read. Thus, in Single-Precision
mode, data can be passed through the register file (with write)
in the same (extended) clock HI.

Writes to the RAM normally occur in clock HI when Awinh
and/er Bwinh and/or Ewinh are LO. Note that data writen in
clock HI is available to be read in the same clock cycle. Write
data, however, may not be available in a user’s system until late
in the clock cycle. The Write-Flow-Through controls — Awft,
Bwft, and Ewft — allow a write to RAM and a read from the
same RAM location to occur in the same clock LO for low-latency
data pass-through. Write Flow-Through Comparators monitcg
the addresses and detect legal Write-Flow- Throggk ogeratﬁgl
Because of these Comparators, the ADSP‘;’m ,
clock HI write address and a clock 5 eﬁwat‘ggmphsh
a Write Flow-Through in a parnculai’?‘* ({ext@dea) clock &,0 A
phase, in spite of the address muxes.

The DP control determines whether the Reg L
Double-Precision mode (HI) or Single-Precision modc (LO)
Single-Precision mode, all data paths between RAM and dara
fatches behave as if they were 16 bits. The data latches also
behave like 16-bit laiches. The register file is 128 x 16 in Single-
Precision mode, and each location is addressed with seven bits.
DP can be changed dynamically, consistent with the constraints
imposed in the timing diagrams (Figures 4 through 22).

In Double-Precision mode, the Register File is 64 x 32, and
each location is addressed with six bits. In Double-Precision
mode, all data paths between RAM and data latches are 32 bits,
as are the data latches. Writes (32-bit) to the RAM occur in
clock HI and reads (32-bit) from the RAM occur in clock LO;
the only exception is Write Flow-Through which allows a clock
LO 32-bit write to RAM (and read frorn RAM). Multiplexers
between the latches and the 16-bit data ports alternately select
Least Significant (1.SW) and Most Significant (MSW) 16-bit
words. Note that when ADSP-3128 Register Files are configured
in horizontal pairs for Double-Precision operation, the LSWs
from the pair will make up half the external 64-bit double-precision
word and the MSWs the other half.

In Single-Precision mode, the input latches can be configured to
latch input data at clock HI, to register input data on the falling
clock edge, to be made transparent, or to hold the most recent
data. The output latches can be configured to register data from
the RAM on the rising clock edge, to be transparent clock LO
and latched clock HI, or to be fully transparent through both
phases (for extra reads). The bidirectional Edata-Port can be
configured to do either one read, one write, two reads, or both
a read and a write each cycle. Each read port has an independent
three-state enable control.

In Double-Precision mode, the input latches can be configured
for an Early Input, a Late Input, a Slow Input on the Edata-Port

sl ,ﬁ&ﬂu&g

O 'E;RO—

(for transfers from slow devices), or a hold of the most recent
data. Early and Late Inputs are distinguished by a one clock
phase difference between when the LSW and MSW are written
to the input latches. The output latches can be configured for
an Early Read, a Late Read, or a Slow Read on the Edata-Port
(for transfers to slow devices). Early and Late Reads are distin-
guished by a one clock phase difference between when the LSW
and MSW are read from the output latches. To accomplish Lare
Inputs and Early Reads, the latches are transparent for 16 bits
of the data transfer, allowing either a direct write of the MSW
to RAM or a direct read of the LSW from RAM, respectively,

The write address latches can be made transparent or latched at
clock HI. The read address latches can be made transparent or
registered at clock HI. In Double-Precision mode, the unused
high-order address bit is interpreted as Port Select. Port Select
and Bank Select (BS) are treated as part of the address field so
that their write-disable and three-state effects properly track the
selected pipeline delays.

The output drivers at the Cdata-, Ddata-, and Edata-ports are

dual NMOSins er than true CMOS. Their steady-state

HI voltage gvel een three and four volts, rather
the Vi, stic of CMOS drivers. These drivers are

the same as the LO to HI transitivn.

a given capacitance reduce the peak

eir peak current drain is reduced, the
élfﬁ’exhxbus improved noise immunity to ground spikes

@educed power consumption.

AﬁSI’QIZS Register File has 21 control lines. Their functional
consequcnces are summarized in mode Tables I through III.

Most control lines are registered, as indicated in the “Pin List”
and in Figure 1. All registered controls meet the timing require-
ments of Figure 2. The timing requirements for the three asyn-
chronous three-state controls, Ctri, Dtri, and Etri, are shown in
Figure 3. The timing for the remaining asynchronous controls
are illustrated in the relevant timing diagrams.

CYCLE RATE

The maximum cycle rate for the ADSP-3128 is tcp g, which
presumes that all read data is registered. For Double-Precision
reads, only Late Reads meet this requirement. The cycle rate
for the Register File will have to be extended if any reads are
transparent, for Write Flow-Through, for Single-Precision Write-
Plus-Extra-Read, or for most Register-to-Register Transfers.

The cycle rate to encompass Write Flow-Through when all read
data is registered is tcpxpr. Clock LO will also have to be a
minimum of 1LOWR.

If all addresses are latched or registered, all write data is latched,
and any reads are transparent (DP Early Reads), then the maximum
cycle rate for the ADSP-3128 will be tcp ks to accommodate the
output delays from transparent reads. (In Single-Precision mode,
the clock can be run faster, with output data allowed to slide
into the next clock phase. The user, however, would have to
clock the output data externally by the next falling clock edge.)
The cycle rate to encompass Write Flow-Through or SP Write-
Plus-Extra-Read when all addresses are latched or registered, all
write data is latched, and any reads are transparent is tcpksFr-
Clock LO will also have to be a minimum of t; owg for Write
Flow-Through and clock HI will have to be a minimum of
tyer for Write-Plus-Extra-Read.
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Disable chip (consistent with pipelines) but advance pipelines with clock cycle
Register write dataat A & B or Edata input latches on falling edge

Hold most recent data at A & B or Edata input latches for the next cycle

Lartch write data at A & B or Edata input latches at clock HI

Muake transparent A & B or Edata input latches

Allow write to RAM from the A, B, and Edata input latches

Inhibit write to RAM from the A, B, and Edata input latches

Normal write to RAM from the A or B or Edata input latches during clock HI
Flow-through write (transparent) to RAM from the A or B or Edata input
latches during clock LO when write/read addresses are equal

Early Input to A & B or Edata input latches: register LSW on falling edge to
input latches and latch MSW to input latches in clock HI

Late Input to A & B or Edata input latches: latch LSW to input latches in clock
HI and make input latches transparent for MSW inclock HI

Undefined
Hold most recent data at A & B or B npﬁl latches for the next cycle

Edata Slow Input: re@gs(&;‘ me dath mp’ﬂt latch on next falling edge (Ehtonly)
Edata Sl(;w I%l%! ; &gﬁ«m% Edatai input latch on next falling edge (Eht only)

Table|. ADSP-3128 SummatyefDit ﬁuténd Wi Catrol Modes
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o
Fa el ol

c%@ﬁsf ﬁz}(h pipelines) but advance pipelines with clock cycle
a%rom output lagcha#through C or D or Edata-Port
‘%b\' ate (hlg ! p’e%;c&ﬁut Cor D or Edata-Port
egistel i D or Edata output latches on rising edge
X C&Dol ?5 m gif{pirt latches are transparent clock LO latched clock HI
0 C & D or Bdita RAM output latches are fully transparent for both phases.
If Awinh/Bwinh/Ewinh = 1, an additional read(s) can be performed at
C/D/Edata, respectively
0 Edata-Port is configured for one read, one write, or two reads per cvcle
1 Edata-Port is configured for both a read and a write every cycle; read Eadr
is registered on falling edge and write Eadr is registered on rising edge
1 0 0 X 0 Configured for Late Read at C&D or Edata-Port: register LSW & MSW from RAM
to output latches on rising edge; output LSW in clock HI, output MSW on next
clock LO
1 1 0 X 0 Configured for Early Read at C&D or Edata-Port: output LSW from RAM through
transparent output latches in clock LO; latch MSW to output latches and output
inclock HI
1 0 0 X 1 Configured for Edata Slow Read: hold RAM read data at Edata output latch; output
LSW atclock HI
1 1 0 X 1 Configured for Edata Slow Read: hold RAM read data at Edata output laich; output
MSW at clock HI
1 X 1 X X Undefined

Table li. ADSP-3128 Summary of Data Read and Output Control Modes

A/B/C/DV/Eadr,
DP Wadtrn Radtrn (Port Select) Description

Disable chip (consistent with pipelines) but advance pipelines with clock cycle
Latch A or B or Eadr write addresses at clock HI*

A or B or Eadr write address latches are transparent*

Register C or D or Eadr read address latches on the rising edge*

C or D or Eadr read address latches are transparent*

Disable A/B/C/D/Edata-Port

Enable A/B/C/D/Edata-Port

B K KA
E R i ]
LS R

K= O

*Note: Eio= 1 overrides Wadtrn and Radrrn at the Eadr-Port (only), Thatis, when Eio = 1, Eadr write addresses are
registered on rising edges and read addresses are registered on falling edges, regardiess of the state of Wadrn and
Radtm. The other four address ports are unaffected by Eio and always behave as described in this table.

Table Ill. ADSP-3128Summary of Address Control Modes
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If at least one address or one data write is transparent and at
least one data read is transparent (DP Early Read), then the
ADSP-3128’s cycle time will have to be extended to ey ka to
accommodate transparent setup times and output delays. If any
Write Flow-Throughs or SP Write-Plus-Extra-Reads are attemp-
ted, the cycle time will be t¢; gapr When at least one address or
one data write is transparent and at least one data read is trans-
parent. Clock LO will also have to be a minimum of t; gwr for
Write Flow-Through and clock HI will have to be a minimum
of tygr for Write-Plus-Extra-Read.

Aft addresses latched At igast one address o
' or registered. afi wites | wite transparent, and at
Alveads cackes |latched, and at least one | ieast ong read trar sparent
read franspareq:
No Write Fiow Trroughs | t
o1 S Witk Plus Ext'a Reads | CLK CLKS

tewker J teikser (
Table IV. ADSP-3128 Cycle Times

Register-to-register transfers are accomplished by driving the
source through the Edata-Port and reading that data back through
the Edata-Port’s input latch. Therefore the ADSP-3128’s cycle
rate must allow for both data output delay and input setup
time.

terka

Sore Wr te Flow Trroughs |

or SP Wane-P us Exira Fleads : toLkaeT

Single-Precision register-to-register transfers in Singh I/(ij
Cycle Mode (Eio=0) can bz accomplished at :
clock rate, tcpx, under the followipg: ;
address, transparent read, and trarigparerf wi
because (toprt+ tpsT)<tcLk. In géﬁeral, or S [
transparens inputs (when Eio =0), the maxinfih c‘j’my
must be equal to or greater than the sum of t@: Roséh data
output delay, topyr, and tpsT, the setup timeéor transpard
writes. (See Figure 10.)

If Single-Precision inputs in Single I/O Per Cycle Mode (Eio = 0)
are latched, similar requirements apply to clock LO, since both
data output delay and input setup must be completed in that
clock phase. That is, for latched inputs (when Eio=0), clock
LO must be equal to or greater than the sum of the chosen
(transparent) data output delay, toper, and tpsg, the setup time
for the Edata-Port’s input latch. (See Figure 9.)

If Single-Precision inputs in Double 1/0 Per Cycle Mode (Eio=1)
are latched, clock LO must be long enough so that clock LO
=(toprT + tosr)- (See Figure 11.) If Single-Precision inputs in
Double I/O Per Cycle Mode (Eio=1) are transparent, clock HI
must be long enough so that clock HI=(topc + tpst). (See Figure
12

The minimum cycle rate to accommodate Double-Precision
register-to-register transfers depends on the chosen timing mode.
For Early Read/Late Write, there are two requirements: clock
LO=(iransparent output delay +tpsg) and clock

HI=(tope + tpst)- (See Figure 19.) For Late Read/Early Write
the requirements are the same for both clock LO and clock HI:
clock LO=(topc + tpsr) and clock HIZ=(tope + tpsr). (See Figure
20.) That in turn implies 2 minimum clock

rate=2+*(1opc + Ipsr)-

ADDRESS LATCHES FOR BOTH SINGLE- AND DOUBLE-
PRECISION MODES

The three read (clock HI) address latches hold the seven bits
required for Register File addressing and Port Select, and aiso
Bank Select. Radtrn controls whether these three latches are
transparent or latched. When Radtrn is HI, addresses presented
at the read address ports are transferred directly to the RAM

with no pipeline delay. When Radtrn is 1.O, addresses presented
at the read address ports are registered on the rising edge of the
clock, to be used during the next clock 1.O.

The three write (clock LO) address latches hold the seven bits
required for Register File addressing and Port Select, and also
Bank Select. Wadtrn controls whether these three latches are
transparent or latched. When Wadtrn is HI, addresses presented
at the read address ports are transferred directly to the RAM
with no pipeline delay. When Wadtrn is LO, addresses presented
at the read address ports are latched on the rising edge of the
clock, to be used immediately during the next clock HI.

Both Radtrn and Wadtrn latch controls are registered and affect
the configuration of the address latches on the rising clock edge
in which they are registered. They remain in effect until the
next rising edge.

Transparent addresses must be valid at least tagt before the end
of the phase in which they are used. (See Figures 3-7, 9-17, 19,
and 20.) The setup time for latched or registered addresses is
tasr. All addresses must:be held valid tay after the end of the
phase in which, thiey dfeasserted,

mnsparent data reads from transparent ad-

*aid’ %nd data valid (toorr). The maximum
transparent addresses is — tasTg prior to the

AS  aftér the clock edge beginning the RAM read phase. The
trénsparent read address must still be held valid throughout the
RAM read phase.

SINGLE-PRECISION OPERATION

Single-Precision mode is determined by the registered DP control
being L.O. Single-Precision mode must be asserted as shown in
the timing diagrams to insure that the high-order single-precision
address bits are not misinterpreted as Double-Precision Port
Select bits and that latch controls are given their proper Single-
Precision interpretation. A general discussion of dynamic switching
between Single- and Double-Precision modes can be found
below in “DP/SP Changeover.” In Single-Precision mode, the
Register File is configured as 128 words that are 16 bits in
width, The 128 words are addressed by 7-bit addresses from the
five address ports. All data paths and data latches behave as if
they were 16 bits wide.

min clock | m.n clock min clack
Lo Hi period
SP Single 10 Per Cycle - ¢ '
Transparent Inpuls 0p77* "DST
SP Singte 10 Per Cycle - | 4 .t
talched Inputs 0B?T" "DSR
SP Doutle 10 Per Cycle - t 1 :
onc* ' DsT
T
ransparenl Inputs
SP Double 10 Per Cycle - | 1 ot
Latched Inputs ODRT DSR
W
DP Early Read Late Write OD”Y + IDSR t coc* ‘DST
e |
DF Late Read Early Wnte [t .. 'osn% topc* losR

Table V. ADSP-3128 Register-to-Register Cycle Time
Requirements
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Up to six 16-bit data transfers per cycle are possible in Single-
Precision mode. These six transfers can be comprised of three
writes and three reads, two writes and four reads, one write and
five reads, or six reads.

SP NORMAL AND EXTRA READS

The operations of transferring data from RAM to a latch and
from a latch to the output pins are logically distinct with the
ADSP-3128. Transfers from RAM to latch are called “reads” in
this data sheet; transfers from latch to output port are called
“outputs.”

Read addresses can be transparent or registered (Figure 4). In
all timing diagrams, the phase in which an address causes a
RAM read or write is indicated by a Greek letter. For Figure 4's
normal reads, all addresses shown cause a read in phase a. Not
all controls are shown on this or other timing diagrams as explicit
waveforms. In Figure 4, for example, the expression “Radtrn=1"
at a rising edge implies that Radtrn was asserted HI before that
edge and met the standard setup and hold time requirements of
Figure 2 for controls.

The output latches can be set transparent via regxs red § 5
CDtran HI and/or Etran HI. Note that one D
affects both Cdata-Port and Ddaty,

transparent read address (Radtrn ¥

transparent. As described above, tr: ’
setup — tasTE before the RAM read phase e
toptT output delay. From a transparent rea ddrcss, rea

will be valid topc after the rising clock edge when the out/§
latches are in registered mode. =

When the read addresses are registered (Radtrn LO), the data
output timing is very similar except that the output delay for a
transparent read is now referenced from a clock edge rather

than address valid. The transparent read data will be valid toprT
after the falling clock edge. See “Cycle Rate” above for clock
rate implications of various read modes.

Note that in all four cases the read from RAM took place in
phase . Specifying registered output latches simply introduces
an additional clock phase of pipelining. Note also that for all
four Single-Precision normal reads, the data out is held valid
throughout the phase after the data became valid. In the case of
transparent data reads, the latch is actually holding the data
valid for this phase. Data will be held valid topy after the clock
edge for all reads (in all modes).

Each read port has its own asynchronous three-state control:
Ciri, Dtri, and Etri. See Figure 3 for enable and disable timing.

Extra reads through the Cdata-Port, Ddata-Port, and/or Edata-Port
can be accomplished by making the output latches fully transparent
with registered control Rfltran HI. The latches must already be
transparent (CDtran/Etran HI); Rfltran HI prevents the trans-
parent latches from holding data in the second phase after output
as described for normal reads. The latches remain transparent
throughout the clock cycle, allowing two 16-bit reads in the
same cycle. If CDtran or Etran is LO, Rfltrn will have no effect
on the relevant ports.

Extra reads are unusual in that they occur in clock HI (phase B
in Figure 4), normally a write phase. Single-Precision extra
reads are the only exception to the “read in clock LO” general

451 &vﬁ rt*has an independent Write Inhibit Control
%ﬂ and, Ewinh). If the write data ports are not

; "‘pdar“
#Mpad Will cause a cycle time penalty. Clock HI will have to be
* extended to tyggg or results will be indeterminate. See “Cycle

rule. Extra reads require extra addresses. They must be supplied
at the write address ports. The Aadr “write” address will determine
the data read out of the Cdata-Port as an extra read. Badr will
determine the Ddata-Port extra read. Aadr and Badr can be
either transparent or latched. For Edata-Port extra reads, the
Eadr must be transparent to enable two addresses to reach the
RAM in a single cycle. Note that the timing parameters for
extra reads are the same as for normal reads. The key difference
is that data is only held valid until topy after the next clock
edge, not throughout the entire next phase.

Concurrent extra reads through any two or three of the three
output ports are allowed. However, only one extra read from a
given set of RAM locations, (r, n= 64), is possible during a
given clock HI. If more than one, simultaneous extra read is
attempted from (n, n=64), only the result at the highest priority’
port will be valid. Rcsults at all other ports are undefined. The
ports for cxtra jrioritized: Edata-Port (Eadr) first,
Cdata- Por; d, and Ddata-Port (Badr) third.

ited (as slamm i Figure 5), the data at the write data

40the RAM in phase 8. An extra read

! same phase will read out the very same data

el to&ﬁAM (Write-Plus-Extra-Read). So single-precision
an %%;sed through the Register File in clock HI without

, subject to the constraint that Adata goes to the
Bdata goes to the Ddata-Port. A Write-Plus-Extra-

Rate” above for clock rate implications of SP Write-Plus-Extra-
Reads.

Attempting a write-plus-extra-read with the Edata-Port wili
cause a contention, since the ADSP-3128 and the external device
would both be driving. So Ewinh must be HI for an Edata-Port
extra read. See “SP Write Flow-Through”and *“DP Write Flow-
Through” sections below for a more general way of passing data
through the ADSP-3128 in the same clock phase, clock LO.

SP NORMAL WRITES

Single-Precision mode must be asserted as shown in Figure S to
insure that the high-order single-precision address bits are not
misinterpreted as Double-Precision Port Select bits and that
latch controls are given their proper Single-Precision interpreta-
tion. The operations of transferring data from a port to a latch
and from a latch 1o the RAM are logically distinct with the
ADSP-3128. Transfers from port to latch are called “inputs” in
this data sheet; transfers from latch 1o RAM are called “writes.’

Write addresses can be transparent (Wadtrn HI) or registered
(Wadtrn LO), exactly as with read addresses (Figure 5).

The Adata-Port and Bdata-Port input latches can be set to trans-
parent, latched, or clock-on-falling mode via the ABIt and ABht
controls (Table I and Figure 5). The Edata-Port input latch can
be set to transparent, latched, or clock-on-falling mode via the
Elt and Eht controls. When the “It” and ““ht” controls are both
asserted HI, the latches are transparent (*‘t””). When only “It” is
asserted, the latches are in latched mode (“I”"). Whern only “ht”
is asserted the latches are in hold mode (“h’"). When both controls
are 1O, the latches are in clock-on-falling mode.
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Note that one set of controls, ABlt and ABht, affects both Adata-
Port and Bdata-Port input latches. (These controls also permit
holding the most recent write data at the input latches. See “SP
Write to Input Latches and Hold” below.) These controls are
always registered on the rising edge and become effective as of
the next falling edge. When the input latches are transparent,
write data must be valid tpst before the end of the write phase.
When the input latches are in latched mode, write data must be
valid tpgr before the beginning of the write phase. When the
input latches are in clock-on-falling mode, write data must be
valid tpg before the falling clock edge prior to the write phase.
In all cases, the write data presented at write data ports must be
held tpy after the next clock edge.

The operations of inputting data to an input latch and writing
data from the input latch to RAM are distinct. To write input
data to the RAM, the asynchronous Write Inhibit Controls
(Awinh, Bwinh, and/or Ewinh) must be LO as shown in

Figure 5. Writes should not be enabled until at least tyrpg after
the rising clock edge and no later than twgy before the falling
edge. (The design target for torpg is zero; see “Specifications”
below.) If a transparent write address is used, there is the additional
requirement that the address be valid t,1gg before A/B/Ewinh
goes LO; otherwise a write might be attempted at the wrong
address, i.e., a wrong write.

Note that a write can be enabled later than a write:canbe inhibited.

If you might want to inhibit a write to the Register File as late
as the very phase in which a write is ateéfnpted; you can keep
the A/Binh controls normally HI, i.¢., write inhibited, and
bring them LO every time you actually want towrite, Alternatively,
for simplicity, the A/Binh controls can be wired LIO {writé
enable) and dummy writes be performed to as unused RAM
focation in every clock HI (if tarpr is zero; see “Specifications”
below). Write addresses must always be stable, however, whenéver
the Write Inhibit controls are L.O. (Do not hardwire Ewinh.)

The write ports are prioritized with the Edata-Port of highest
priority, followed by the Adata-Port, followed by the Bdata-Port.
If writes to the same RAM location are attempted in a given
clock HI phase, the data presented at the higher priority enabled
write data port will be the data written 1o RAM.

SP WRITE FLOW-THROUGH

Write Flow-Through allows a low-latency write to RAM and
read from the same RAM location in clock L.O (Figure 6). With
Write Flow-Through, the designer can pass data through the
RAM late in the clock cycle without suffering a pipeline delay.
(If write data is available early in the clock cycle, a normal write
followed by a normal read can pass data through the ADSP-3128
in one cycle.) Write Flow-Through is the only exception to the
“write in clock HI"" general rule. In Figure 6, both the write to
RAM and the read from RAM occur in phase v, a clock LO.

Write Flow-Through is enabled at the respective write data
ports by asynchronous controls Awft, Bwft, and Ewft. The
Write Flow-Through controls override the Write Inhibit controls
and always force a write whenever write and read addresses
match, independent of the levels on the Write Inhibit controls.
(If no read address matches the Write-Flow-Through write
address, the write will not take place.) The Write Flow-Through
Controls must be asserted HI tywrr before the clock’s rising
edge. By the next clock LO they must be LO.

Only transparent write addresses can be used in Write Flow-
Through mode. (Write addresses latched at the previous rising
edge would no longer be valid by clock LO.) Read addresses

can be either transparent or registered. Transparent addresses
are also required to be valid tawgr before Write Flow-Through
for the data port in question is asserted as shown in Figure 6.

The data setup and hold requirements are the same whether the
input data latches are configured for transparent or latched

write data (since their behavior in clock LO is the same either
way). Write data must be setup tpgrer before the rising edge if
the read is transparent and tpscpr if the read is registered. The
output delay for a transparent read will be toprpr from the
write data valid or topwyr from the Write Flow-Through control’s
rising edge, whichever is greater. The output delay for a registered
read will be topcrr from the rising edge.

For clock-on-falling write data, the data setup time is tpgy, the
same as shown in Figure 5. The output delay for a transparent
read will be toprer from the falling clock edge or topwrr from
the Write Flow-Through control’s rising edge, whichever is
greater. The output delay for a registered read will be topcer
from the rising edge.

Two independent Write Flow-Through operations can occur in
the same phase LO. (Thefe aren’t enough ports for three.)
There are pé restrictions vn the relationships between addresses,

-gven when atfempting two concurrent Write Flow-Throughs.

Thé write ports are prioritized for Write Flow-Through in exactly
the same way as for normal writes with the Edata-Port of highest
priority, Tollowed By thi€ Adata-Port, followed by the Bdata-Port.
If writesto the same RAM location are attempted in a given
clock LO phase, the data presented at the higher priority enabled
write data‘port will be the data written to RAM.

Using Write' Flow-Through will cause a cycle time penalty.
Clock 1O will have to be extended 10 ty opr for any phase in
which a Write Flow-Through is attempted. See “Cycle Rate”
above for clock rate implications of Write Flow-Through.

SP BIDIRECTIONAL EDATA-PORT

The Edata-Port will behave like any write port if treated as
such. Ahernatively, it will also behave like any read port if
treated as such, including supporting extra reads. The Edata-Port
can be used as a write port in one cycle, & read port in the next,
and a write port in the third cycle, as long as the Edata-Port is
disabled to high-impedance before setting up write data. In
Single-Precision mode, the Edata-Port can also function as a
bidirectional port both reading and writing in every clock cycle
(Figure 7).

The control that configures the Edata-Port for bidirectional
operation is the registered Eio control. It must be asserted in
conjunction with the DP control as shown in Figure 7 for proper
interpretation. (Eio has a different meaning in Double-Precision
mode.) It takes effect in the cycle immediately after it is
asserted,

When in Bidirectional mode, all Eadr-Por: latches go to registered
mode, regardless of the state of Radtrn and Wadtrn (Table III).
All other address ports are unaffected by Eio. Address setup
and hold times are the usual tagg and tay for registered and
latched addresses.

Three combinations of Edata-Port input and output latch settings
are possible: transparent write and transparent read, clock-on-
falling write and transparent read, and latched write and registered
read. Note carefully in Figure 7 that because of the pipelining
differences, only in the first case do data and addresses track in
the same order. All reads from the RAM are in phase v and all
writes to the RAM are in phase & which follows. But in the
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latter two cases the phase § write data is presented before the
phase y read data is output.

Setup times and output delays are standard. Note that minimum
output delays are specified for both tgprT and topc, indicating
when the device writing to the Edata-Port must be no longer
driving to avoid contention. The Edata-Port will be in a high-
impedance state tgpyg after the clock edge after the read data
became valid. That is, when the Edata-Port is configured for
bidirectional operation (Eio HI), it will automatically go into a
high-impedance state to allow writes without forcing the user to
manipulate Etri. This disable time, tgpys, is measured as shown
for tgna in Figure 3.

SP INPUT TO INPUT LATCHES AND HOLD

Data input to the input latches can be held at those latches with
the ABIt and ABht and Elt and Eht controls (Table I). These
controls are always registered on the rising edge and become
effective as of the next falling edge. Figure 8 shows how data
written 1o the latches in any of the three input modes can be
held at a latch as long as desired. As of the falling edge after
hold is asserted, data at the write data port is ignored andwilf:
be ignored until the next falling edge after gnepf*théthree
input modes is asserted. The hold fmur@al@w S
to be used for temporary data stordges files'6t using this,

feature include delaying a write to tﬁt RAM to aveid cm:rwhmg

some data currently in the RAM and writing; ﬂie uame &ma to’
multiple RAM locations. i

SP REGISTER-TO-REGISTER TRANSFERS
Register-to-register transfers are accomplished with the Multipbrt
Register File by reading data from the Edata-Port output larch
and writing that very data to the Edata-Port input latch. The
input Edata-Port latch can hold the data in question as just
described, allowing a large number of possible ways to accomptlish
a register-to-register transfer. Figures 9, 10, 11 and 12 illustrate
those register-to-register transfers that don’s involve data holds.
A read in clock LO is followed by a write in the next clock HI.
Figures 9 and 10 represent two methods with Eio LO; Figures
11 and 12, one method with Eio HI. All three make RAM reads
in phase y and RAM writes in phase 3.

To get the data from Edata-Port output latch 1o the input laich,
the data must be driven through the Edata-Port. That is, Etri
must be LO as shown in Figures 9 through 12. What actually
shows up at the Edata-Port is described at the bottom of Figures
9 through 12 and follows standard timing. Note that the read
data will only be held valid through a full phase if both DP and
Eio are LO.

With Eio LO (Edata-Port not bidirectional), there are several
ways to accomplish the transfer. The Edata input latch can be
either transparent or in latched mode. With a registered read
address (Eadr), the write address (Eadr) can be either latched or
transparent. If the read address (Eadr) is transparent, however,
the write address (Eadr) must be transparent also. The combination
of a transparent E read address and larched E write address is
impossible, since both would have to be valid in the same

phase vy.

With Eio HI (Edatwa-Port bidirectional), the read and write

Eadrs will be registered, since Eio HI forces that addressing
mode.

Since the data driven off-chip must be re-input to the ADSP-3128
in a register-to-register transfer, the clock period, clock LO,
and/or clock HI, as relevant, must be long enough to allow for
data output delays and input setup times. This requirement
imposes some restrictions on the maximum speed at which the
Register File can be operated. See “Clock Rate” above for a
detailed description of timing issues related to register-to-register
transfers. These timing requirements are summarized in

Table V.

SP BANK SELECT

Bank Select is treated in exactly the same way in both Single-
Precision and Double-Precision modes (Figure 21). The BS
control is not registered in general but rather follows the addresses
through the address latches (Figure 1). Hence, its setup require-
ment is tasT and tasg, the setup requirement for read and write
addresses for transpargnt gnd latched/registered modes respec-
tively. All applicatite ew:ements must be met. Flowing with
addresses aliows Bénk Seléct to track all read and write pipelines
as shown i Pigure 21. When LO, writes will be disabled and

: output ports put in high-impedance.
! " With Bagk-Selegt,the user’s register file space can be extended
input litches -

“virtigally” beyond’

28 single-precision words to whatever

b t‘ug@tdg fife“space is desired. The user would typically use more
“than” seven bits for addressing, decoding the high-order bits to

select & hoﬁﬁntal row of ADSP-3128s that produce a single

. “woré” amgl-applying the low-order seven bits to the address
. perts in all rows. In other words, the register file space can be
expanded in exactly the way a designer normally builds up a

random access memory.

The only restriction on this method of extending the register file
address space using Bank Select is that all reads and writes in a
given cycle must be from the same horizontal row of ADSP-3128s.
(Port Select removes this restriction for Double-Precision mode).
In Single-Precision mode, the user can select/deselect individual
ports using the asynchronous Write Inhibit and Three-State
controls. The user would have to apply these with timing based
on the latch modes currently selected to properly track the
pipelines.

Note that the timing requirements for Bank Select are simple if
write addresses are latched but are more complicated for trans-
parent write addresses because of the way BS flows with the
write address. For a Bank Deselect, the BS control must be LO
in the clock HI write phase B (Figure 21). If writes are currently
enabled, BS must be set up in phase a; if they’re inhibited, BS
is not needed L.O until phase 8 to disable writes. Since the
Write Inhibit controls for the three write data ports are inde-
pendent, if any is enabled in phase «, BS will have to be LO in
phase « to disable all writes. Also, if there is any possibility of a
Write Flow-Through in phase vy, BS will have to be LO throughout
phase vy.

DOUBLE-PRECISION OPERATION

Double-Precision mode is determined by the registered DP
contro] being HI. A general discussion of dynamic switching
between Single- and Double-Precision modes can be found
below in “DP/SP Changeover.” In Double-Precision mode, the
Register File is configured as 64 words that are 32 bits in width.
The 64 words are addressed by 6-bit addresses from the five
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address ports. The seventh, high-order bit used in Single-Precision
addressing is redefined as the Port Select bit. All data paths
between RAM and data latches are true 32-bit paths. That is,

all 32-bit reads from the RAM to the latches and 32-bit writes
to the RAM from the latches take place in a single read or write
clock phase. The ports, however, are 16-bits wide. Data transfers
through the ports are time-multiplexed.

The ADSP-3128 automatically controls the multiplexing through
the data ports once the DP control is HI. The user only supplies
one address to reference the two 16-bit halves of the data word
transferred through the data ports. In Slow Input and Slow
Read modes, however, the user does have direct control over
these multiplexers to allow communication with slower devices.

Up to five 32-bit data transfers per cycle are possible in Double-
Precision mode. These five transfers can be comprised of three
writes and two reads or two writes and three reads, depending
on whether the Edata-Port is used as a read port or a write port.

Double-Precision mode is intended for interfacing to processors
that use time-multiplexed 64-bit data, like Analog Devices’
ADSP-32XX Floating-Point Multipliers and ADSP-32XX Float-
ing-Point ALUs. Normally, two ADSP-3128 Multiport Register

Files would be used “‘horizontally” to communicate with 32-bit

buses.

In the descriptions that follow, one 16-bit half;of w given @ G
ADSP-3128’s 32-bit word is referenced as dn “L8W ¥ the other

half as an “MSW”’. Note that nommiya wsér wanhd put together:

the LSWs from two ADSF-3128s ti creaté the 32-bit Leuse
Significant Word of a 64-bit double-precisiop: ﬁom;’pomy. +t
number. Similarly, the floating-point numbei’s Mast Signiifi-
cant Word would be constituted from the MS%Ws of two
ADSP-3128s.

What is called an “LSW” in this data sheet is simply the 16-bit
half of a 32-bit field that is written to the Register File first and
read from the Register File first. For interfacing with Analog
Devices’ ADSP-3210 Floating-Point Multiplier, this is the more
meaningful name for the first datum transferred. But it is nothing
more than a semantic convention; what is called here an “LSW”
can be the more significant data in a user’s system. The key
point is that whichever half is written first will be the half read
first.

DP NORMAL READS

Double-Precision mode must be asserted as shown in Figure 13
to insure that the Port Select bits are not misinterpreted as Single-
Precision address bits and that latch controls are given their
proper Double-Precision interpretation. Addresses can be trans-
parent or registered (Figure 13), just as in Single-Precision
mode.

The two normal read options in Double-Precision mode are
Early Read and Late Read. They are controlled via registered
controls CDtran and/or Etran, which can make the output latches
transparent or latched. The effect in Double-Precision mode is
to create two pipelining options. Note that one control, CDran,
affects both Cdata-Port and Ddata-Port output latches.

Early Reads are generated when CDtran and/or Etran are HI.
The LSW is read transparently from the RAM in phase vy through
the output data port with delays, toprT and toprT, corresponding
to registered and transparent read addresses respectively. The
MSW is also read from the RAM in phase v but is held at the
32-bit output latch to be multiplexed out the output data port in
the next phase with output delay topc. Data hold times for

i

The m normal write options in Double-Precision mode are
3 Ear‘ly Write and,(,l.ag Write. They are exactly analogous 1o

Early Reads as for all other kinds is topy. As described in “Address
Latches,” the transparent address can be setup —tagyg before
the RAM read phase and still maintain the oyt output delay
for the LSW, as in Single-Precision mode.

Late Reads are generated when CDrran and/or Etran are LO.
As with Early Reads, both the LSW and MSW are read from
the RAM to the 32-bit output Iatches in phase y. In the case of
Late Read, the LSW is held at the output latch until the next
phase, when it is driven off chip with delay topc. The MSW
follows in the phase after that with the same delay characteristic
of registered reads. See “Cycle Rate” above for clock rate impli-
cations of various read modes.

Each read port has its own asynchronous three-state control:
Ctri, Driri, and Etri. See Figure 3 for enable and disable timing.

DP NORMAL WRITES

Double-Precision mode must be asserted as shown in Figure 14
to insure that the Port Select bits are not misinterpreted as Single-
Precision address blts amj that latch controls are given their
proper Double—P: mterpretanon Addresses can be trans-
parent or geglsm ( ure 14), just as with Double-Precision
mads i

Eprly Bﬁa& an§ Jigte Redd in that they offer two pipelining

e OpLHORS ;Thﬁy are controlled via registered controls ABlt, ABht.

Elg; and Eht as shown in Figure 14 and Table II. Note that one
set of contzols, ABIt and ABht, affects both Adata-Port and
Bdats-Pogt iput latches. These controls become effective as of

i dhe failmg edgé after they are registered.
"In Early Write, both LSW and MSW are written to the 32-bit

input latches before they are both written to RAM in phase 5.
Both LSW and MSW have the setup time requirement, tpsg,
characteristic of latched-mode data inputs. Data hold requirements
for Early Write and all other writes is tpy.

With Late Write, the user can input the LSW and MSW into
the Register File one-half cycle later for a phase 3 write to RAM.
The LSW is latched with setup time 1r,gg. The MSW, however,
is transparently written to RAM in phase 5. Note that the setup
requirement on the MSW 1is therefore 1pgr.

The actual write to RAM occurs in the single phase 8. Hence
the Write Inhibit controls in Double-Precision work exactly as
they do in Single-Precision. To write input data to the RAM,
the asynchronous Write Inhibit Controls (Awinh, Bwinh, and/or
Ewinh) must be LO as shown in Figure 14. Writes should not
be enabled until at least tarpg after the rising clock edge and no
later than twgyn before the falling edge. (The design target for
tarBE 18 2ero; see “Specifications” below.) If a transparent write
address is used, there is the additional requirement that the
address be valid t5rgg before A/B/Ewinh goes LO; otherwise a
write might be attempted to the wrong address.

Note that a write can be enabled later than a write can be inhibited.
If you might want to inhibit a write to the Register File as late
as the very phase in which a write is attempted, you can keep
the A/B/Ewinh controls normally HI, i.e., write inhibited, and
bring them LO every time you actually want to write. Alternatively,
for simplicity, the A/B/Ewinh controls can be wired L.O (write
enable) and dummy writes be performed to an unused RAM
location in every clock HI (if targg is zero; see ““Specifications™
below). Write addresses must always be stable, however, whenever
the Write Inhibit controls are LO.
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The write ports are prioritized with the Edata-Port of highest
priority, followed by the Adata-Port, followed by the Bdata-Port.
If writes to the same RAM location are attempted in a given
clock HI phase, the data presented at the higher priority enabled
write data port will be the data written to RAM.

DP WRITE FLOW-THROUGH

Write Flow-Through is an available option in Double-Precision.
It allows the user to pass double-precision data through the
Register File with minimal latency (three clock phases). See
Figure 15. Write Flow-Through allows both a 32-bit write from
latch to RAM and a 32-bit read from RAM to latch in the same
clock LO. (If write data is available one phase earlier than shown
in Figure 15, a normal Late Write followed by a normal Early
Read can pass data through the ADSP-3128 in four clock phases.)
Write Flow-Through is the only exception to the “write in clock
HI” general rule. In Figure 15, both the write to RAM and the
read from RAM occur in phase v.

Only Early Writes can be used for Write Flow-Through. Since

the write actually occurs in clock LO, Late Write is too late

Write Flow-Through is enabled at the respective da%
ports by asynchronous controls Awft, Bwfty.ang % Thi
Write Flow-Through controls overgd#: itd Lgu@f ZSontrol.
and always force a write whenever @ @d Pead addresses
match, independent of the levels on’ Write Ilﬁ!ﬁt mntrol
(If no read address matches the Write-Flow>- vém
address, the write will not take place.) The -Thropgh
Controls must be asserted HI tygr before the “clock’s nsmg,, i

edge. By the next clock LO they must be LO. Hor

Only transparent write addresses can be used in Write Flow-
Through mode. (Write addresses latched at the previous rising
edge would no longer be valid by clock LO.) Read addresses
can be either transparent or registered. Transparent addresses
are also required to be valid tawyr before Write Flow-Through
for the data port in question is asserted as shown in Figure 15.

The LSW must be setup tpsr before the falling edge, as for a
normal Early Write. For the MSW, however, the timing charac-
teristic of Write Flow-Through becomes effective. The MSW
must be setup tpster before the rising edge if the read is Early
and tpscer if the read is Late. The output delay for the LSW
for an Early Read will be topwrr from the Write Flow-Through
control’s rising edge. The output delay for the LSW for a Late
Read will be tgpepr from the rising edge. MSWs read out are
registered with delay topc for both Early and Late Reads.

Two independent Write Flow-Through operations can occur in
the same phase LO. There are no restrictions on address locations
for two concurrent Write Flow-Throughs in Double-Precision.

The write ports are prioritized for Write Flow-Through in exactly
the same way as for normal writes with the Edata-Port of highest
priority, followed by the Adata-Port, followed by the Bdata-Port.
If writes to the same RAM location are attempted in a given
clock LO phase, the data presented at the higher priority enabled
write data port will be the data written to RAM.

Using Write Flow-Through will cause a cycle time penalty.
Clock LO will have to be extended to tyopr for any phase in
which a Write Flow-Through is attempted. See “Cycle Rate”
above for clock rate implications of Write Flow-Through.

program Ehy fob 9

'Ed‘a“:a-Por;

DP EDATA-PORT SLOW INPUT AND SLOW READ

The bidirectional Edata-Port is intended to be the port interfaced
1o a system bus, which may run more slowly than local buses.
To simplify the interface for Double-Precision, the ADSP-3128
provides a mode for loading the LSW and MSW into the input
latches over multiple ADSP-3128 clock cycles (Figure 16). Also
a mode is provided for multiplexing LSW and MSW read data
from the output latches over multiple clock cycles (Figure 17).

For a Slow Input (Figure 16), the input latches are updated
when there is a transition in Eht from one clock rising edge to
the next clock rising edge. Elt must be concurrently HI (Hold
mode). Data is setup 1o the input latches with setup time tpgg.
When Eht is LO in the cycle after it was HI, the data will be
written to the LSW position in the Edata input latch at the next
falling edge and held there. When Eht is Hl in the cycle after it
was LO, the data will be written to the MSW position in the
Edata input latch a t.h% t falling edge and held there. A

write to RAM c;h led (with Ewinh LO) at the next
cl(x;k HI fn m;e‘ﬁ tcﬁéd or transparent Eadr. Because it is
; t that determines whether data is loaded to

& ‘or MSW p%mon in the input latch, the user needs to
both phase a and phase vy.

law w stcred control Eio, when asserted HI in
ioti ‘with Double-Precision (DP HI), configures the

r a Slow Read. When Eio goes HI, data at the

‘§ held. In Figure 15, this is the 32-bit data read at

outpuy-tatg

3 ghasey Figr a*Slow Read, output delays will be topc. Data will

Jf;el& tony after the clock edges shown in Figure 17. When

* configured for Slow Read, the ADSP-3128’s registered Etran

control becomes a direct controller of the Edata-Port’s Double-
Precision output multiplexer. When Etran is LO, the LSW read
from RAM in phase y will be driven through the Edata-Port (if
enabled with Etri). When Etran is HI, the MSW read from
RAM in phase y will be driven through the Edata-Port (if enabled
with Etri). The outputs will be driven as long as Eio is HI and
Etran doesn’t change.

DP INPUT TO INPUT LATCHES AND HOLD

Data input to the input latches can be held at those latches with
the ABIlt, ABht, Elt, and Eht controls (Table I). These controls
are always registered on the rising edge and become effective as
of the next falling edge. Figure 18 shows how data written to
the latches in either Early Write or Late Write modes can be
held at a latch as long as desired. As of the falling edge after
hold is asserted with ABIVElt HI, data at the write data port is
ignored and will be ignored until the next falling edge after
either ABIVElt goes LLO or Eht makes a transition. (If Eht makes
a transition, the ADSP-3128 will make a Slow Input.) The hold
feature allows the input laiches to be used for temporary data
storage.

DP REGISTER-TO-REGISTER TRANSFERS
Register-to-register transfers are accomplished with the Multiport
Register File by reading data from the Edata-Port output latch
and writing that very data to the Edata-Port input latch. The
input Edata-Port latch can hold the data in question as just
described, allowing a large number of possible ways to accomplish
a register-to-register transfer. Figures 19 and 20 illustrate those
register-to~-register transfers that don’t involve data holds.
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Only two combinations of Double-Precision reads and writes
can be used for Register-to-Register transfers: Early Read with
Late Write (Figure 19) and Late Read with Early Write (Figure
20). Early Read with Late Write offers the lower latency.

To get the data from Edata-Port output latch to the input latch,
the data must be driven through the Edata-Port. That is, Etri
must be LO as shown in Figures 19 and 20. What actually
shows up at the Edata-Port is described at the bottom of Figures
19 and 20 and follows standard timing.

Since the data driven off-chip must be re-input to the ADSP-3128
in a register-to-register transfer, clock LO, and clock HI must
each be long enough to allow for data output delays and input
setup times. This requirement imposes some restrictions on the
maximum speed at which the Register File can be operated. See
“Clock Rate” above for a detailed description of timing issues
related to register-to-register transfers. These timing requirements
are summarized in Table V.

DP BANK SELECT AND PORT SELECT
Bank Select is treated in exactly the same way in both Single-
Precision and Double Precision modes (Figure 21). The BS
control is not registered in general but rather follows the addresses
through the address latches (Figure 1). In Double-Precision, thi
seventh address bit (not needed for Double- Premsm}n adk o5
is redefined to function as Port Select for the portS beidig addres
DP must be asserted HI as shown.in: iflente that
these bits are interpreted as Doublg-Fredision P6it Selects and
not Single-Precision address bits (d#id that latch gentzd
given their proper Double-Precision mtexpmtatf

Behaving as addresses, both BS and NB/C/DIEa e have sehp
requirements of tasT and tagg, the setup requirement for mad
and write addresses for transparent and latched/registered nmp:!
respectively. All applicable requirements must be met. Flowing
with addresses allows Bank Select and Port Select to track all
read and write pipelines as shown in Figures 21 and 22. When
LO, writes will be disabled and output ports put in high-
impedance.

With either Bank Select or Port Select, the user’s register file
space can be extended “vertically” beyond 128 single-precision
words to whatever register file space is desired. The user would
typically use more than six bits for addressing, decoding the
high-order bits to select 2 horizontal row of ADSP-3128s with
Bank Select or individual ports with Port Select that produce a
single “word” and applying the low-order six bits to the address
ports of alt ADSP-3128s. In other words, the register file space
can be expanded in exactly the way a designer normally builds
up a random access merory.

The only restriction on this method of extending the register file
address space using Bank Select is that all reads and writes in

a given cycle inust be from the same horizontal row of
ADSP-3128s.

Port Select removes this restriction for Double-Precision mode
(only). Like Bank Select, the Port Select controls track the
ADSP-3128's internal pipelines. But since every port can be
independently selected or deselected, reads can be made from
and writes made to any combination of locations in the user’s
register file space. They need not be all made from the same
horizontal row.

Note that the timing requirements for Bank Select and Port

Select are simple if write addresses are latched but are more
complicated for transparent write addresses because of the way

BS and A/B/Eadr, flow with the write address. For a Bank or
Port Deselect, the BS or A/B/Eadr, control must be LO in the
clock HI write phuse B (Figures 21 and 22). If writes are currently
cnabled, BS or A/B/Eadrg must be set up in phase «; if they’re
inhibited, BS or A/B/Eadrs is not needed LO until phase B to
disable writes. Since the Write Inhibit controls for the three
write data ports are independent, if any is enabled in phase «,
BS or A/B/Eadr will have 10 be LO in phase o to disable all
writes. Also, if there is any possibility of a Write Flow-Through
in phase vy, BS or A/B/Eadr, will have to be LO throughout
phase vy.

DP/SP CHANGEOVER

Many controls are interpreted and internal states affected by the
DP control. The timing diagrams show when DP must be HI
and when it must be LO to accomplish the operation described
in each timing diagram. For times when the state of DP is not
explicitly shown, it can be changed. That is, the user can dynami-
cally reconfigure the ADSP-3128 from Single-Precision to Double-
Precision and conversely as long as these restrictions are
observed.

It may bemf\ﬁ té*know that a 32-bit word in Double-Precision
modg 08#té-of two 16-bit words that can be addressed in
le—?recxsxon modc with seven bit addresses by the six bit
dddress used if t recision mode () and that address plus
1 . 6;;' the double-precision word will be in n;
MS‘W i 64 By switching from Double- to Single-Precision,

the: user can independently access the LSW and the MSW.

DE&IGN{%NSIDERATIONS

owier Up

t power up, any or all of the three output ports, Edata-Port,
Cdata-Port, or Ddata-Port, may be driving off chip. Because of
pipelining, Bank Select should not be used to serve a reset or
“chip select” function uniess no other devices on the buses
driven by these ports could themselves possibly be driving.
Bank Select will tristate these ports, but they cannot be guaranteed
to be in a high-impedance state until tpy. into the second cycle
after the rising edge at which BS is LO (Figure 21).

Any ADSP-3128 output port that shares a buses should be
forced into a high-impedance state at power up using the Etri/Ctri/
Ditri controls. The bits driving these pins from microcode can
be gated with the user’s general system reset control.

Power Supply Decoupling

The ADSP-3128 register file is designed with high-speed drivers
on all output pins. This means that large peak currents may
pass through the driver ground and Vpp, pins, particularly when
all output port lines are simultaneously charging their load
capacitance in transition, whether from L.O to HI or vice versa.
These peak currents can cause a large disturbance in the ground
and supply lines. To help isolate the effects of this disturbance,
the ADSP-3128 provides separate pins for driver GND and
Vpps and logic GND and Vpps. For printed circuit boards, the
ADSP-3128’s GND and Vpp pins must be tied directly to solid
ground and Vpp planes, respectively, with 0.1pF ceramic and
20,.F tantalum bypass capacitors as close as possible to the tie
points. Lead lengths and trace lengths should be as short as
possible. The ground plane should tie to driver GND in particular
with a very low inductance path.

For breadboarding with wirewrap construction, the driver Vpp
should be bypassed to the driver GND with 0.1pF ceramic and
20u.F tantalum capacitors. The logic GND and Vpp need a
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separate 0.1pF l?ypas:v). Both sets of capacitors should then be supply. Lead lengths should be as short as possible. This will
commeon at a point with a low impedance path to the power reduce coupling of output driver current spikes into the logic
supply.

— 1 — e —b

Clock RAM READ RAM WRITE RAM READ
{or FloThru W) J(or Extra READ) (or FioThru W)

i‘———’t -

Reaistered i les cH i
egistere N W
Controls LA CoNTROLS X

Figure 2. Register Controls Timing

C/D/Etri Control

v
C/D/E Read Data Ports v. Viristate * 01V
Tristate vTrism!e -0.1V
Yau Minimum ¢ le—— You \_
ENA
t measured t ENA
Output Disable Time Measurement Qutput Enable Time Measurement

Output disable time, t,, is measured from the time OEN reaches 1.5V to the time when ail outputs have ceased driving. This is
calculated by measuring the time, t from the same starting point to when the output voltages have changed by 0.5V toward +1.5V.

measured’
From the tester capacitive loading, C . and the measured current, i, the decay time, t can be approximated to first order by:

DECAY

Cc - 05V
1 = [

DECAY

from which

fos = bves ™ b
is calculated. Disable times are longest at the highest specified temperature.
The minimum output enable time, minimum ¢, is the earliest that outputs begin to drive. It is measured from the control signal OEN
reaching 1.5V to the point at which the fastest outputs have changed by 0.1V from V,___toward their final output voltages. Minimum
enable times are shortest at the lowest specitied temperature.
The maximum output enable time, maximum t_,. is also measured from OEN at 1.5V to the time when all outputs have reached TTL

input levels (V_, or V_ ). This could also be considered as “data valid.” Maximum enable times are longest at the highest specitied
temperature.

Figure 3. Three-State Disable and Enable Timing
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Figure 6. Single-Precision Write Flowthrough Timing

This information applies to a product under development. its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.

4-102 FLOATING-POINT COMPONENTS




-t —la— 1y B

Clock RAMAEAD | RAMWRITE | RAM READ RAMWRITE | RAM READ

phase « phase (3 phase Y phase & phase €

Double-Precision
{DP) Control

Eio Control

Transparent Write '
i Transparent Read
tAH ‘ tF\SR

Y READ ADDAK § WRITE

E-Addresses
(Clocked)

Edata-Port
Data Transters

Transparent Eft=Eht=1
Wite  Etran=fi’

Double-Precision
(DP) Control

Clock-on-Falling Write
Transparent Read

Eio Control

E-Addresses
(Clocked)

Edata-Port
Data Transfers

Clock-on-Falling Elt=Eht=0
Wite  Etran=1

Double-Precision

{DP) Control T
: i Latched Write
Eio Control = Clocked Read
-
I hsn
E-Addresses !
(Clocked) ooBY(s WHITE A
- HIZE lDSH E
Edata-Port M
Data Transfers Latched Elt=1 Eiran=01
Wiite Eht=0 ; |

* See Figure 5 for the complete set
of conditions for A/B/Ewinh that
apply in phase §.
Figure 7. Single-Precision Timing for Bidirectional Edata-Port

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.

FLOATING-POINT COMPONENTS 4-103




— 1, e ;s |
Clock RAMWRITE | RAM AEAD { RAMWRITE | RAM READ | RAMWRITE | RAM READ
ocl
Double-Precision Controls for
(DP} Controi All Modes
—— — — — B el e I —
'0sH| Data In ignored
Latched Write Data y H
10 Hoid A2 DA I oarawdC
ABIWEit=? . i Latched
Larch Mokt ABIVEI=0 !
ABRENt-0 ABhYEta1 i s Hold
Hoxd affective here k
|
~
input Latch Contents 4 x DATA
— —— — — —— —]  —— ——
——
' ST
Transparent Write Data x DATAIN
to Hold
ABIVEt=1 ABIVEit=0
Trarsparent
ABNVEhta1 ABANUERta? Transparent
tc Hoid
Input Latch Contents
— — l—— —— — -

Clock-on-Falting
Write Data
to Hold Cl:-ok»orvAFa)m-)gA

Clocked-on-Falling
to Hold

Input Latch Contents

Hold to Hold ABWEIt=0 old ABRIVE1=0 ;

ABhUEht=1 ABntEht=*

______ | R SR’ < S Sustained Hold
input Latch Contents

Hoid to
Latched Write Data -3 H H :
ABIWEIt=0 ABIVE(=1} i !
ABRVERt=1 LA ABhUERtaD | ! Hold to
; ! Latched
input Latch Conterts 1+
—_— —— e e e —
:
E
Hold to '
Transparent Write Data i d Hokd to
ABILER=0 Transparent ABIVE!=1 | H ! Transparent
ABRYENt=1 | T ABhVERt=1 H ! : pal
] . : ]
input Latch Contents ]
|
— ——— —— — PR USSP W UV S U —
§ tosnd i
Hold to
Clock-on-Falling ro ,PBVEN0 Y ook o Faling ABIVER=0 Hoid to
Write Data ABRUERL=? i ABhYEnt=0 Clock-on-Falling

Input Latch Contents

Figure 8. Single-Precision Write to Input Latches and Hold Timing

This information applies to a product under development. its characteristics and specifications are subject to change without notice.
Analog Devices assumes no cbligation regarding future manufacture unless otherwise agreed to in writing.

4-104 FLOATING-POINT COMPONENTS




Q—IL—UQ_(H_..

RAM READ | RAMWRITE | RAM READ
Clock 0 RITE RAM WRITE

phase O phase 3 phase ¥ phasa &

»

{
tes len!

,> NQingla-Precision, A

Double-Precision
{DP) Control

Controls for All Modes

3N

Ewinh Control

Eio Control
1 t '
PasRy ! i i
Clocked E TG Single I/0 Per Cycle (Eio=0)
Read Address gl TN
Radtrn=0i
Etrana1

E Input Latch Contents

‘Brdeked Read Address

Latched £
Write Addresses

Transparent E

Write Addresses b
Wadtrfea)
} i [
1 o MSTE
T c ] ‘st
ransparent e
Read Address "I:><Y ADOREBSES,
Radirn=1
Etran=1
i
i
E input Latch Contents
Latched Transparent Read Address
E input Lalch
Transparent E
Write Addresses : SES
1
i
{
i
Etri Control for Transparent
Read from Clocked Address
f
i | fl
! DSR | toon |
Transparent Read at Edata-Port ! Y 1 oATAOUT X
from Clocked Adcress { ; '
Etran=1} :
: ‘; : Edata-Port Output
Etri Control for Transparent | 2
Read from Transparent Address i
:
| . i
1
Transparent Read at Edata-Port |
from Transparent Address 3 K ¥, DATAOUT
Etran=11 i

4 See Figure 5 for the complete sel of conditions for A/B-Ewirf:

Figure 9. Single-Precision Timing for Register-to-Register Transfer via Edata-Port — Edata-Port in Single 1/0 per Cycle
Mode (Eio =0} and Latched Inputs

This information applies to a product under development. its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.

FLOATING-POINT COMPONENTS 4-105




— el 1, b

RA|
Clock MREAD | RAMWRITE | RAMREAD | mamwriTe

phase O phase phase Y phase &

Doubie-Precision

(DP) Control Controls for All Modes

Ewinh Controf

Eio Control

Clocked E
Read Address

E input Latch Contents.

Latched E H
Write Addresses

Transparent E
Write Addresses

Transparent E
Read Address }
Radtrn- 1

Etran=1

£ Input Latch Contents

Transparnt Enot Transparent Read Address

€ tnput Lafeh Ert=1

Transparent E
Write Addresses

S

Etn Control for Transparent Reas
from Clocked Address

S

ane
Eqate-Port

i
'
¢
)
V
L
i

e B}

t
DST
Trangparent Read at Edata-Port
DATA SUT
from Clocked Address 1
Etran-* ! H .
FUR '
' '
Etri Control for Transparent Aeags ' e H
trom Transparent Address | : rrwadl H
! | Eoea P o ! Edata-Port Output
. i t | )
Transparent Read at Edata Port | HE :
trom Transparent Address ( ¥i oatAOC
Etran- 1 i
P

Etri Control for Clocked Read

Clocked Read
at Edata-Port H

DATA OUT

v
1
'
1
v
'
)
'
\
i
I
T
1
T

H
1
h
i
'
'

1 See Figure 5 tor the corpiete set of conditions tor A B Ewinh

Figure 10. Single-Precision Timing for Register-to-Register Transfer via Edata-Port — Edata-Port in Singie ‘0 per Cycle
Mode (Eio =0} and Transparent Inputs

This information applies to a product under development. its characteristics and specifications are subject to change without notice.
Anatog Devices assumes no obligation regarding future manufacture uniess otherwise agreed 1o in writing.

4-106 FLOATING-POINT COMPONENTS




— bl 1 '

RAM READ RAM WRITE | RAM READ RAM WRITE
Clock
phase phase B phase Y phase &
—p

v tes

%mgle-Precvsion

Double-Precision
{DP) Contro!

Conttols for All Modes

—
P fwen
Ewinh Control write
) enablet
Eio Control ﬁu’ble-l/o
!
t
E-Addresses | ASR
{Clocked)

ouble /O Per Cycle (Eio=1)

E Input Latch Contents

Etri Control
; ‘e Edata-Port Cutput
Transparent Read f - o= '
at Edata-Port :

Etran=1

1 See Figure 5 for the complete set of conditions for A/B/Ewinh

Figure 11. Single-Precision Timing for Register-to-Register Transfer via Edata-Port - Edata-Port in Double 10 per
Cycle Mode (Eio = 1} and Latched Inputs

This information applies to a product under development. its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.

FLOATING-POINT COMPONENTS 4-107




-t ety

RAM READ | RAMWRITE | RAM READ
Clock

RAMWRITE

phase O phase phase Y phase &

|

tes tem|

Double-Precision ) .
./ NSingle-Frecision,

{DP) Control

["h‘:T

Controls for All Modes

Ewinh Control

Eio Control

E-Addresses
(Clocked)

E Input Latch Contents

Etri Control

Clocked Read
at Edata-Port

Edata-Port Output

1 See Figure 5 for the comgilete set of conditions for A/B/Ewinh

Figure 12. Single-Precision Timing for Register-to-Register Transfer via Edata-Port — Edata-Port in Double 'O pe
Cycle Mode (Eio = 1) and Transparent Inputs
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Figure 13. Double-Precision Read Output Timing.
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Figure 14. Double-Precision Norma! Write Input Timing
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Figure 15. Double-Precision Write Flow-Through Time (Early DP Write Only)

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture uniess otherwise agreed to in writing.

FLOATING-POINT COMPONENTS 4-111




N i e i

RAMBEAD | RAMWRITE | RAMREAD | RAMWRITE | RAMREAD | mAMWRITE

Clock
phase © phase 3 | phase Y } phase B phase € phase 1
-~ :
fcs | teu!

Double-Precision —+
(DP) Control L y?ﬁoub»e-Prec,smn ’

Controls for

! e All Modes
Ewinh Controf : ’ N
——-——..—.—1_—-——-1._——-—-——-—————._——-—-—_——(—_____
d i
Latched E 2
Write Addresses ,
i Addressing
L Modes
Transparent £ ) -

Write Addresses

Elt
Ent o Slow Input
of LSW
Clock-on-Falling
input of LSW 5
— — e e
Elt :
Eht 1 rransig Sh Oonf/ A’/?gw
Cilock-on-Falling ' — !
Input of MSW ; p ; i

Figure 16. Double-Precision Slow Input Timing

*See Figure 14 for the complete set of conditions for A/B/Ewinh.
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Figure 17. Double-Precision Slow Output Timing
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Figure 18. Double-Precision Write to Input Latches and Hold Timing
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Figure 19. Double-Precision Timing for Register-to-Register Transfer via Edata-Port, Early Read Late Write Mode

*See Figure 14 for the complete set of conditions for A/B/Ewinh.
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Figure 20. Double-Precision Timing for Register-to-Register Transfer via Fdata-Port, Late Read. Early Write Mode

*See Figure 14 for the complete set of conditions for A/B/Ewinh.
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Figure 21. Chip Select Timing
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Figure 22. Port Select Timing
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Double-Precision mode allows transfers of both MSW and LSW in a single cycle while still using pcode at the same cycle rate.
Pairing pairs of ADSP-3128s creates a seven-port register file for unconstrained data transfers. The same data is always written to
both the right and left pairs (therefore, the same A, B, and Eadrs go to both pairs). !n this application, Early Writes are used at the
input ports for the simplest interface to the floating-point chipset's output. The data read from the two sides is generally distinct. so

the C and Dadrs for each pair are distinct. Late Reads match the input ioading requirements of these chips and are therefore used
on the rightmost pair of ADSP-3128s.

Figure 24. ADSP-3128 Seven-Port Double-Precision Application with ADSP-3211 and ADSP-3220:ADSP-3221.
Microcode Operates at T0MHz

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.

FLOATING-POINT COMPONENTS 4-119




SPECIFICATIONS'

RECOMMENDED OPERATING CONDITIONS

ADSP-3128
Jand K Grades S and T Grades?
Parameter Min Max Min Max Unit
Vbp  Supply Voltage 4,75 5.25 4.5 5.5 A%
Tamp Operating Temperature (Ambient) 0 +70 - 55 +125 °C
ELECTRICAL CHARACTERISTICS ADSP3128
Jand K Grades S and T Grades’

Parameter Test Conditions Min Max Min Max Unit
Vin  High-Level Input Voltage ( Vpp = max 2.0 2.9 A%
Viua High-Level Input Voltage, CLK and

All Asynchronous Inputs @ Vpp = max 2.6 \Y
Vi, Low-Level Input Voltage @ Vpp =min 0.8 v
Vou  High-Level Qutput Voltage @ Vpp i 2.4 \Y
V.  Low-Level Qutput Vohiage A 0.6 \Y
Iint High-Level Input Current, All Inputs 57~ 10 RA
Iy, Low-Level Input Current, Albing 10 nA
Iy, Three-State Leakage Currel

wA

Iy Supply Current mA
s Supply Current-Quiescent A
Ihiy  Supply Current-Quiescent mA

ORDERING INFORMATION

Part Number Temperature Range
ADSP-3128]G 0to +70°C
ADSP-3128KG 0to +70°C
ADSP-31288G ~55°Cro +125°C
ADSP-3128TG —55°Cto +125°C
ADSP-3128SG/ + —55°Cto +125°C
ADSP-3128TG/ + —55°Cto +125°C
ADSP-31288G/883B —55°Cto +125°C
ADSP-3128TG/883B ~55°Cto +125°C

Package
Package Outline
144-Pin Grid Array ~ G-144A
144-PinGrid Array ~ G-144A
144-PinGrid Array ~ G-144A
144-Pin Grid Array ~ G-144A
144-PinGrid Array  G-144A
144-Pin Grid Array ~ G-144A
144-Pin Grid Array ~ G-144A
144-Pin Grid Array ~ G-144A

Contact DSP Marketing in Norwood concerning the availability of other

package types.

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
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SWITCHING CHARACTERISTICS

ADSP-3128
JGrades K Grades S Grades® T Grades®
0t0 70°C 0to 70°C -55°Cto +125°C —55°Cto +125°C
Min Max Min Max Min Max Min Max Unit

tcLk Clock Period - Clocked Reads ns
tckrr  WFT Clock Period — Clked Reads ns
tcexs  Clock Period — Trans Reads ns
{CLKSFT WFT Clock Period ~

Transparent Reads ns
tcrxa  Clock Period ~ Transparent 1/O ns
tcLkart WFT Clock Period — Transparent 1/0Q ns
1 Clock LO Period ns
ty Clock HI Period ns
timer  Clock HI Period — Write plus Extra Read ns
trowr Clock LO Period - Write Flow-Through 4 ns
tcs Control Setup ns
tcH Control Hold ns
tAsT Transparent Address Setup ns
taste  Trans Address Max Usable Setup ns
tASR Registered Address Setup,, ns
tAH Address Hold ' ns
tena  Three-State Enable Delay % ns
tois Three-State Disable Delay ns
tEDIS Three-State Eport Auto Disable ns
toprr Trans Adr-to-Trans Output Delay @ ns
topc Clk-to-Data Output Delay ns
toprt Clkd Adr-to-Trans Qutput Delay ns
topg  Output Data Hold ns
tDSR Latched Data Setup ns
tpsT Transparent Data Setup ns
tosn Clock-on-Falling Data Setup ns
tpH Input Data Hold ns
twen  Write Inhibit-to-Enable Setup ns
twin Write Enable-to-Inhibit Setup ns
tateg  Trans Adrto Write Enable ns
tarse  Clock to Write Enable ns
twrr  Write Flow-Through Setup ns
tawrr Trans AdrtoWFT ns
tpster  WFT Data Setup - Trans Read ns
tpscrr WFT Data Setup—Clkd Read ns
topcrr WFT Clk-10-Data Output Delay ns
toprrr WFT Addressto Trans Data ns
topwrr WFT to Trans Data ns

NOTES

! AH min and max specifications are over power-supply and temperature range indicated. Input levels are GND and 3.0V.
Rise times are Sns. Input timing reference levels and output reference levels are 1.5V, except for tgna and tpgs which are as
indicated in Figure 3 and tgp g in Figure 7. Input timing reference levels and output reference levels are 1.5V, except for
1) tena and tpys which are as indicated in Figure 3 and tgpy;s in Figure 7 and 2) tps and tpy which are measured from clock
Vina todata input Vi or Vyp crossing points.

S and T grade parts are available processed in accordance with MIL-STD-883, Class B. The processing and test methods
used for $/883B and T/883B versions of the ADSP-3128 can be found in Analog Devices Military Databook. Sand T
grade parts are also available with optional high-reliabitity “PLUS" processing as shown in Figure 26. Regular Sand T
grade parts are tested at + 125°C.

Specifications subject to change without notice.
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ADSP-3128 Pin Configuration
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