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description

The TMS320CBO multimedia video processor (MVP) is a single chip, MIME) {multiple instruction I multiple data)
parallel processor capable of performing over 2 billion operations per second. it consists ofa 32-bit Fl|SC master
processor with an 80-MF|op IEEE floating-point unit. four 32-bit advanced DSP (ADSP) processors, a transfer
controller with 320M-bytei’s forthe TM 8320080-40 or 400M-byteis for the TMS320C8D-50 off-chip transfer rate,
and avideo controller. All the processors are tightly coupled via an on-chip crossbarlhal provides shared access
to on-chip RAM. This performance and programrnabiiity make the ‘C80 ideally suited for multimedia and imaging
applications.
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PIN ASSIGNMENTS — NUMERICAL LISTING
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NUMBER NAME NUMBER NUMBER NAME
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PIN ASSIGNMENTS — NUMERICAL LISTING (CONTINUED)

PIN PIN
NUMBER NAME NUMBER NAME
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MNASHGNMENT5—ALPHABEflCALUSHNG

Pm MN Pm
NAME NUMBER NUMBER NAME NUMBER NAME
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PIN ASSIGNMENTS — ALPHABETICAL LISTING {CONTINUED}

PIN PIN PIN PIN
NJIIME NUMBER NAME NUMBER NAME NUMBER NAME NUMBER

MT s N33 UTIME 010 W 023 XPT2 Y32

TIT; 322 vsmco 034 XPTO P34 —
ms‘: L33 VSYNC1 K32 XPT1 L35 —

A7, A11’. A29. B6. B12,
B13. B24, B30. C15. C21.
D4, D32, F2, F8. F12.
F20. F24. F28. F34. G1.
G35. J5. J31. M2, M34.
N1. N35, FI3, FI5, R31,
R33, U1. U35. V2, V34.
NR3. AA5. AA31, AA33,
AC1. AC35. AD2. A034,
AG5. AG31. AJ1. AJ35.
AK2. AKB. AK12, AI-(16.
AK24. AK28. AK34. AM4,
AM32. RN15, AN21.
AN33. AP6. AP12. AP18.
AP24,AP3(}.AFl?.AFl19.
AH29

VCC5
F13, U5. U31.
AK18

*5‘ TEXAS
INSTRUMENTS

A11. A19. A25. ca. 09.
027. D6. D12. D18. D24.
D30. E5. E13. E23. E31,
F4, F10. F16. F22. F26.
F32. .13. .133. L5. L31. M4.
M32. N5, N31. R1. R35.
v4. V32. W5. M1. M1.
M35. AC5. AC31, A04.
A032, AE5. AE31. AG3.
AG33. M5. AJ31. AK-I.
Ame. AK14, AI-(20. AK26.
AK32. AL5. AL13, AL23,
AL31. AM6. AM12. AM1B.
AM2-1. AM30. AN9. AN2?,
AFI1‘|.AH1?,AFI25

POST OFFICE BOX 1443 ’ HOUSTON. TEXAS ‘N25!-1643

2

Q
I-
<

E
I:

O
u.

E

u.|

0

E
>
C:

*'-‘E



0006

TMS320C80

MULTIMEDIA VIDEO PROCESSOR

SPRSO23 — JULY 1994

Terminal Functions

T W2‘
LOCAL MEMORY INTERFACE

A31 A0 Address bus. These terminals output the 32-bit byte address of the external memory cycle. The
" address can be multiplexed for DRAM accesses.

AS2_ASo Address shift selection. These signals determine how the column address appears on the address bus.
Eight shift values are supported. inciudlng zero.

Bus-size selection. These signals indicate the bus size of the memory orother device being accessed.
allowing dynamic bus sizing for data buses less than 64 bits wide. as indicated below:

B81 B80 BUS SEZE
BS1—BSO O O 8 bits

0 1 16 bits
1 O 32 bits
1 1 64 bits

Cycle-timing selection. These input signals determine the timing of the current memory:
CT1 OTO CYCLE TIMING

0 O Pipelined. 1 cycloicolumn
CT‘ ‘Cm 0 1 Nonpipelined. 1 cyclercoiumn

1 El 2 cycleicolumn
1 1 3 cycleicolumn

083-00 Data bus. These signals transfer up to Sat bits of data per memory cycle into or out of the ‘C80.

% Data buffer enable. This signal drives the active-low output enables of bidirectional transceivers that
can be used to buffer input and output data on D63-DO.

DDT Data-direction indicator. This signal indicate the direction of the data that passes through the
transceivers. when DDIN is low, the transfer is from external memory into the ‘Geo.

EA-U1? Fault. This input signal is driven tow by external circuitry to inform the ‘CBO that a fault occurred on thecurrent memory row access.

PS2_PS0 Page-size indication. These signals indicate the page size of the memory device{s] being accessed
by the current cycle. The ‘C80 uses this to determine when to begin a new row access.

READY Fieady. This signal indicates that the external device is ready to compiete the memory cycle. This signal
is driven low by external circuitry to insert wail states into a memory cycle.

E Flow latch. The high-to—|ow transition of K can be used to latch the valid 32-bit byte address that ispresent on A3‘! — A0.

Ftetry. This signal is driven low by external circuitry to indicate that the addressed memory is busy. TheRETRY . . . .
CBO will begin the cycle again.

Status code. At row time. these sig nais indicate the type of cycie being perlorrn ed. At column time. theySTATUS5's-LATUSO Hidentity the processor and type of request that initiated the cycle.
User-timing selection. This signal causes the timing of FIAS and CAS?—CASD to be modified so that

UTIME custom memory timings can be generated. During reset. UTIME selects the endian mode in which the
‘C80 operates.

DRAM AND Vt‘-IAM CONTROL

% i Cclumnvaddress strobes. These outputs drive the CAS inputs of DFtAMs and VFtAMs. The eight
_’ Strobes provide byte write access to memory.

DSF Special function. This signal selects special VRAM functions such as block write. load color register,and split—register transfer.

nRow-address strobe. This signal drives the fifs‘ Inputs of DFlAMs and \rFtAMs.

Tfi-(-3 Transierfoutput enable. During memory-read cycles. TRG is used as an output enable for DFtAMs and
VFtAMs. During VRAM register-transfer cycles, TFIG is used as a transfer enable.

W Write enable. This signal is driven low before CE during write cycles. W controls the direction of the
transfer during VFIAM transfer cycie-s.

T t = input. 0 = output. 2 = high impedance
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Terminel Functions (Continued)

L '»’°=’=‘ °E5°""’T*°"
HOST INTERFACE

Host acknowledge. The ‘CEO drives this terminal low following an active HFIEQ to indicate that it has
driven the local-memory-bus signals to the high-impedance state and is relinquishing the bus. HACK
is driven high asynchronously following HFIEO being detected inactive and the ‘C80 resumes drivingthe bus.

Host request. An external device drives this input low to request ownership of the locaivmentory bus.
when HHEQ is high. the ‘C80 owns and drives the bus. HFiE0 is internally synchronized to the 'CBO's
internal clock. HREO is also used at reset to determine the power-up state of the MP. ll HREQ is low
at the rising edge of RESET. the MP comes up running. it HREO is high. the MP remains halted until
the first interrupt occurrence on EINT3.

Internal cycle request. These signals provide a two-bit code indicating the highest priority
memory-cycle request that is being received by the TC. External logic can monitor these signals to
delomtine if it is necessary to relinquish the local-memory bus to the ‘CED.

REO1 REO0 INTERNAL REQUEST
FlEOt, FIEOO O 0 Low-priority packet transfer. trickle refresh. idle

0 1 High-priority packet transfer
1 U CacheiDEA {direct external access} request. urgent packet transfer
1 1 VC SRT {seria|—register transfer). urgent refresh. XPT (external packet

transfer) or VCPT {VC packet transfer)
SYSTEM CONTROL

CLKIN In put ctoc it. This signal generates the Intern at ‘C30 clocks to which all processor functions (exce pt theframe timers) are synchronous.

CLKOUT Local output clock. This signal provides a way to synchronize external circuitry to internal timings. All‘C80 output signals [except the VC signals] are synchronous to this clock.

Edge-triggered interrupts. These signals allow external devices to interrupt the MP on one of three
interrupt levels (ElNTi is the highest priority}. The interrupts are n'sing»edge triggered. EINT3 also
serves as an unhali signal. It the MP is powered up halted. the first rising edge on EINT3 causes the
MP to unhelt and fetch its reset vector (the EINT3 interrupt pending bit is not set in this case}.

EINT1, EJNT2. EiNT3

priority falls below that of the edge-triggered interrupts. Any interrupt request should remain low until
it is recognized by the ‘CBO.

Reset. This signal is driven low to reset the ‘C80 (ell processors]. During reset, all internal registers
are set to their initial state and all outputs are driven to their inactive or high-impedance levels. During
the rising edge of RESET. the MP reset mode and the ‘CEO's operating endian mode are determined
by the levels of HFIEO and LiTiME terminals. respectively.

Exlemal packet transfer. These encoded inputs are used by external devices to request a high-priority
XPT by the TC.

EMULATION CONTFIOL

Emulation terminals. These terminals are used to support emulation host interrupts. special functions
targeted at a single processor. and multiprocessor halt-event communications.

Test clock. This signal provides the clock for the 'C8D's IEEE-1149.! logic. allowing it to be compatible
with other IEEE-1149.1 devices. controllers. and test equipment designed for different clock rates.

Test data input. This signal provides input data for all lEEE-1149.1 instructions and data scans of the
‘C50.

Test data output. This signal provides output data for all IEEE—1t49.t instructions and data scans of
the ‘CBO.

Test mode select. This signal controls the IE EE-11 49.1 state machine.

Test reset. This signal resets the 'CBD‘s IEEE-1149.1 module. when low. ell boundary-scan logic is
disabled, allowing normal ‘C80 operation.

Tl = input. 0 = output. 2 = high impedance
3 This terminal has an internal puliup and can be left unccrinnecied during normal operation.
5 This terminal has an internal pulidown and can be left unconnnected during normal operation.

ADVANCEINFORMATION
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Terminal Functions (Continued)

 rrorzt oescnrpnorr

CAI"-IEAO. CAHEA1

CBLNKOIVBLNKD
CBLNK1 IVE!-LNK1

CSYNCO I HBLNKO
E§YNC1.r'HBl.NKt

HSYN CD
HSYNG1

SCLKO. SCLK1

V YNCO
VSYNC1

Vccs*

UOIZ

VIDEO INTERFACE

Composite area. These signals define e spacial area such as an overscan boundary. This area
represents the logical OR of the internal horizontal and vertical area signals.

Composite blankinglvertical blanking. Each of these signals provides one of two blanking lunctions.
depending on the configuration of the CSYNCEHBLNK terminal:

Composite blanking disables pixel displaylcapture during both horizontal and vertical retrace
periods and is enabled when CSYNC is selected for composite sync video systems.
Vertical blanking disables pixel displaylcapture during vertical retrace periods and is enabled when
HBLNK is selected for separate-sync video systems.

Initially these signals are configured as CBLN K0. CBLNKl

Composite synclltorizontal blanking. These terminals can be programmed for one of two functions:
Composite sync is for use on composite-sync video systems and can be programmed as an input.
output. or high-impedance signal. As an input. the ‘CBO extracts horizontal and vertical sync
information from externally generated active-low sync pulses. As an output. the active-low
composite sync pulses are generated from either external HSYNC and VSYNC signals or the
'C30's internal video timers. in the high-impedance state. the terminal is neither driven nor allowed
to drive circuitry.

Horizontal blank disables pixel display)‘ capture d Luring horizontal retrace periods in separate-sync
video systems and can be used as an output only.

Immediately following reset. these signals are configured as high—impedance CSYNCO and CSYNC1.

Frame clock. These signals are derived from the external video system's dotcloclt and are used to drive
the 'CBO‘s video logic for trame timer 0 and frame timer 1.

Horizontal sync. These signals control the video system. They can be programmed as input. output.
or high-impedance signals. As an input, HSYNC synchronizes the video timer to externally generated
horizontal sync pulses. As an output. l-{SYNC is an active-low horizontal sync pulse generated by the
‘CBO on-chip trams timer. In the high impedance state. the terminal is not driven and no internal
synchronization is allowed to occur. Immediately following reset. these signals are In the
high-impedance state.

Serial data clock. These cloclr inputs are used by the 'C80's SRT controller to track the \r‘FlAM tap point
when using rnidline reload. SCLKU and SCLKt should be the same signals that clock the serial register
on the VFtAMs controlled by trams timer 0 and frame timer 1. respectively.

Vertical sync. These signals control the video system. They can be programmed as an inputs. outputs.
or high-impedance signals. its inputs. \r'SYNCx synchronizes the frame timer to externally generated
vertical sync pulses. As outputs. VSYNCX are active-low vertical-sync pulses generated by the ‘CBO
on-chip frame timer. In the high-impedance state. the terminal is not driven and no internal
synchronization is allowed to occur. Immediately following reset. this signal is in the high—impedance
state.

Ground. Electrical ground inputs

Power. Nominal 3.3-V power supply inputs

5 V power. Nominal 5-V power supply inputs

1' I - input. 0 = output. 2 - high impedance
* For proper operation. all Ugo and V33 terminals must be connected externally.
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Figure 1. Block Diagram Showing Datapaths

ParameterHAM instructionCache ParameterRAM DataRAM2 DataHAM1 InstructionCache ParameterRAM DataRAMI DataHAMO InstructionCache ParameterRAH DataRAII2 DataRAM! ParameterRAM DataCache DataCache instructionCach Instructioncache
---|0

Figure 1 shows the major components of the ‘C80: the master processor (MP). the advanced digital signal
processors (ADSPs}. the transfer controller {TO}. the video controller (V0). and the IEEE-1149.1 emulation
intertace. Shared access to on-chip RAM is achieved through the crossbar. Crossbar connections are
represented by 0. Each ADSP can perform three accesses per cycle through its local (L). global (G). and
instruction {I} ports. The MP can access two RAMs per cycle through its crossbar data (C! D) and Instruction
(I) ports. and the TC can access one RAM through its crossbar interface. Up to 15 simultaneous accesses are
supported in each cycle. Addresses can be changed every cycle, allowing the crossbar matrix to be changed

on a cycle-by-cycte basis. Contention between processors tor the same RAM in the same cycle is resolved by
a round-robin priority scheme. in addition to the crossbar, a 32-bit datapath exists between the MP and the TC
and V0. This allows the MP to access TC and VC control registers that are memory mapped into the MP5
memory space.

The CS0 has a 4G-byte address space as shown in Figure 2. The lower 32M bytes are used to address internal
RAM and memory-mapped registers.

ADVANCEINFORMATION
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architecture (continued)
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Figure 2. Memory Map
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master processor (MP) overview

The MP is a 32-bit RISC {reduced instruction set computer) with an integrat IEEE-754 floating-point unit. As with
other FtlSC processors. all accesses to memory are performed with load and store instructions. and most integer
and logical operations are performed on registers in a single cycle. The fIoating—point instructions are pipelined:
although a single-precision instruction such as a floating-point multiply takes three cycles to complete. such an
instruction can be started on each clock cycle. Likewise, double-precision instructions, such as square root. that
take 28 cycles to complete can start on any clock cycle. Floating-point-unit operations use the same register
tile as the integer and logic unit. A register scoreboard ensures that correct register-access sequences are
maintained.

Instructions and data are both fetched from on-chip caches. each 4K bytes in size. The control forthese caches

is an integral part of the MP design. The MP is able to access the on-chip memories by using the crossbar
network.

The MP is structurally designed for efficient execution of C code. As an example, the MP contains an R0 register.

often called a zeroing register. used by C. Also. the MP instruction set is tailored to contain many of the C
executables round in compiler technology.

Figure 3 shows the block diagram for the master processor.

Register Flle b d{31 32-Bit Registers}
Accumulator:4 n........-p....:.....1 .=........,.-p.,....

Mask Generator

Zero Comparator

Intgggr A[_u Single-Precision
Floating-Point Multiplier

Control Registers

Double-Precision

Instruction Register FIoB“W_Po|m Add"
Program Counters

Emulation Logic Encllan Multiplexers

Instruction Cache Data Cache
Controller Controller

ADVANCEINFORMATION
Crossbar Interface

Figure 3. Master Processor Architecture
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master processor (MP) overview (continued)

Key features of the MP include:

' A 32-bit RISC processor

— Loadfstore architecture

— 3-operand arithmetic and logical instructions

Thirty-one 32~bit general-purpose registers

Four double-precision floating-point vector accumulators

IEEE-754 floating-point hardware

4K-byte instruction cache

4K-byte data cache

Data and instruction cache characteristics that include:

— 4-way set associative

— LFtU repiacement
— Data writeback

— No bus snooping or bus watching

2K-byte parameter HAM (not cached}

Delayed branches with option to annul de|ay—slot instructions

Explicit compare instructions — no dedicated status register

Register and accumulator scoreboard

15-bit or 32-bit immediate constants

Vector floating-point instructions

— initiate a l‘|oating~point operation and a parallel load or store in one instruction

- Multipiy and accumulate

Scalable timer

Lettmost—one and rightrnosbone logic

1:’

S
P
2

0
m

E
-n

O
:1

§
1
O
2

Performance at 30 s N s 50 MHz internal frequency:

— 2 x N MFLOPS peak (80 Mi-‘LOPS at 40 MHZ]

— N MIPS (40 MIPS at 40 MHZ)

— Over 2600 x N Dhrystones (104000 Dhrystones at 40 MHZ)

Control registers used for vector data loads or stores. emulation. exceptions, and cache control

32-bit address space for bytes
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advanced digital signal processor (ADSPJ overview

The 'C80’s ADSF’ is a programmable DSP-like 32-bit integer processor with a 64-bit instruction word that is
optimized for imaging and graphics applications. It supports the filtering and frequency domain operations
required for image processing. The ADSP can execute in parallel a multiply, an ALU operation {such as a
shift-and-add), and two memory accesses within a single instruction.

The ADSP has a three-input ALU that supports all 256 Boolean combinations of three inputs and many
combinations of arithmetic and Boolean functions. Data merging and bit-to-byte, bit-to-halfword. and bit-to-word

translations are supported by hardware along the input data path to the ALU. These merging and translation
operations allow the ADSP to accelerate graphics applications such as windowing environments. The internal
parallelism allows a single ADSP to achieve over 500 million operations per second for certain algorithms.

key teatures of ADSP

Key features of the ADS? include:

" 64-bit instruction word supports many parallel operations. such as a multiply, an ALU operation, and two
memory accesses in a single cycle

3-stage pipeline provides fast instruction cycle

Fiegisters

— 8 data. 10 address. and 6 index registers

— 20 other user-visible registers

Data unit

16 x 16 integer multiplier (optional 8 x 8 multiplies)

Splittable 3-input ALU
32-barrel rotator

Mask generator

Multiple-status flag expander facilitates translations to and from 1-bit-per-pixel space. it also
supports transparency, max. min. saturation, z-buffering, and patterning.

Conditional operations to reduce branch requirements and delays: operations include both
conditional assignment of data unit result(s) (16 condition codes) and conditional source selection
(based on negative status bit).

Special processing hardware such as leftmost 1 and rightmost 1 detection and leftmost-bit-change
and rightmost-bit-change detection

ADVANCEINFORMATION
Memory addressing

— 2 address units (global and local). allowing up to two 32-bit memory accesses in parallel with data unit
operations

12 basic address modes (variations of immediate and indexed addressing)

Byte, haltword. and word addressability

8-. 16-. and 32-bit data (or pixel) sizes

Loads of 8-bit or 16-bit data are either sign or zero—extended to 32 bits

Indexed addressing can be scaled according to data size

Big- and little-endian addressing supported

Conditional assignment for loads [memory-to-register transfers} based on 1 of 16 condition codes

Conditional source selection for stores [register-to-memory transfers) based on negative status bit
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key features of ADSP (continued)

| Reamer! Date Path

Expander
Meek Generator
Barrel Flotelor

Three-Input ALU

,._

Local Address Unll. Global Addreu UnltLocalDcotInat!crI.r'Soun:e GlobalSource
Progrem Flow Control Unit

Three Zero-Overhead Instruction Ind
Loopfarench Controllers Cache Conlrol

B
E
z

0
m

E
-n

O
:0

%
d
O
2

Local Datl Global Date
Port Porl

Legend:
Instruction address port
Local address poll
Global address port
Replicate hardware
Align-lslgn-extend hardware

Figure 4. ADSP Block Dlegram
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key features of ADSP (continued)

' Program flow

-— Three hardware loop controilers that support zero-over-head looping andior branching. three nest

loops, one loop with multiple end points. and many other flexible looping combinations

The program counter (PC register} is mapped into the register file. Either the ALU or the global
address unit can write to the PC register conditionally or unconditionally to cause a branch or
subroutine call.

—~ Interrupts for message passing and context switching

— Instruction-cache management for accelerating program execution on the ADSP

' Run-time parallel-programming-environment support

' Algebraic assembly language

typical applications oi ADSP

The ADSP serves as a high-speed pixel coprocessor for the FIISC-like MP (master processor). Typical tasks
performed by the ADS P5 are:

" Pixel-intensive processing "

Domain transforms "

Image analysis

~ Segmentation
— Feature extraction

Motion estimation
Convolution
PixBLTs

Warp

Histogram
Mean square error

Bit-stream oodingldecoding

— Data merging
— Table lookups

DCT
Fl-‘I’

Hough

Core graphics functions
Line
Circle
Shaded fills
Fonts
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transfer controller (TC) overview

The transfer controller (TC) is a combined memory controller and DMA (direct memory access) machine. it
handles the movement of data and instructions within the “C80 system as required by the master processor.
parallel processors. video controller, and externat devices.

The transfer controtier performs the following data-movement and memory~control functions:

° MP and ADSP instruction-cache fills

MP data—cache fills and dirty-block write-back
MP and ADSP packet transfers (PTs)
Externally initiated packet transfers (XPTs}
VC packet transfers (VC F'Ts)
MP and ADSP direct external accesses {DEAS}
VC shift-register-transfer {SFtTs}
DRAM refresh

External bus requests

Operations are performed on the cache subblock as requested by the processors‘ internal cache controlters.
DEA operations transfer off-chip data directly‘ to or from processor registers. Packet transfers are the main data
transfer operations and provide an extremely flexible method for moving multidimensional blocks of data
(packets) between on-chip andlor off-chip memory.

Sm mu,‘ Packet Transfer
and FIFO

Alignment
Cache Buffer

Internal External
Mernonr Memory
lntertece Interface

Source Destination
Controller Controller

Destination-
Control

Flegtetere

Ftequeet Queuing end Prioritization Logic

MP Cache ADSP Cache VC Exterr1elPeckeI Heel
Requests Request! Request: Transferfiequests Requests

ID

E
>
z

0
rn

E
-n

O
:1

§
1
O
2

Figure 5. Transfer Controller Architecture
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transfer controller (TC) overview (continued)

Key features of the TC include:

" Crossbar interface

— 64-bit data path

— Single-cycle access

External memory interface

— 4G-byte address range

— Dynamically configurable memory cycles
Elus size of 8. 16. 32. or 64 bits

Selectabie memory page size
Selectable rowlcolumn address multiplexing
Selectable cycle timing

— Big or little endian operation

Cache, VRAM. and refresh controller

— Programmable refresh rate

— VRAM bloclowrite support

Independent source and destination addressing

— Autonomous address generation based on packet transfer parameters
-— Data can be read and written at different rates

— Numerous data merging and spreading functions can be performed during transfers

intelligent request prioritization

overview of the video controller (VC)

The VC is the portion of the ‘C80 responsible for the video interface. It provides simultaneous control over two
independent frame systems (capture and display) and two frame memories — memory regions coordinated with
the systems as either frarne-grabber or frame-buffer image storage.

Key features of the VC include:

2

Q
I-
<
E
o:

0
LL

E

u:

U

5
>
D

<(' Dual frame timers

Independent or locked operation
Programmable vertical and horizontal timing
Seperate or composite sync and blanking control
Synchronization to external timing signals
Interlaced or noninlerlaced frame control

Wrtually limitless screen resolutions

SFlT controller

— Generates VRAM serial—register transfer (SRT) requests to the transfer controller
— Track VRAM tap point and schedules midline reloads
— Supports display or capture frame buffer transfers

‘filming and control registers programmable via master processor

Programmable line interrupt to the MP
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overview of the video controller (VC) (continued)

On-Chip Register Bun (MP)

HSYNCO

VSYN ED

CSYN C0! HBLNKO

CBLN KB I VBLNKO

Fc CAREAO
Request

(TC)
Controiler

HSYNC1

T

filfiletm

(:BTLt~lI(‘ll%
CAFIEAI

SCLK1 FCL K1

Figure 6. Video controller Architecture

external memory tlmlng examples

The following sections contain descriptions of various types of external memory cycles and illustrations of the
timing for those cycles. For further information about these types of cycles and for explanations of terms used
here and for labels used on the illustrations, refer to the TM8320C80 (MVP) Onllne Reference.

read cycle

Local-memory read cycles transfer data and instructions between memory and the ‘CBO. These cycles can
occur as a result ot a packet transfer, a cache request, or a DEA (direct external access} request to the transfer
controller. The TC outputs 00000 on STATUS[5:0] at the beginning of the cycle to indicate that a read is
occurring. During the cycle. W is held high. T is driven low after the fall of 'FTA_S to enable memory output
drivers, and DDIN is low during the cycle so that data transceivers drive into the ‘C80. The TC switches D[63:0]
to the high-impedance state, allowing it to be driven from the memory, and latches input data during the
appropriate column state. The TC always reads a 64-bit doubteword and then extracts and aligns the
appropriate data bytes. Invalid bytes for bus sizes of less than 64 bits are discarded. Read cycles are generally
classified into one of the following categories:

Pipelined 1-cyclercotumn read {see Figure 8)
Nonpipelined 1-cyclefcolumn read (see Figure 9}
2-cyclesfcolurnn read (see Figure 10)

3—cyc|esr'column reed (see Figure 11}
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read cycle (continued)

CLKOUT
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read cycle (contlnued)

Stall
Co! A
col B
Col C

. 3':
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Fat mar-Inudlflad tlml-ng:

Figure 9. 2—CycIesfColumn Flead-Cycle Timing
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read cycle (continued)
sung fl col col col col col col col cl co! cal

CI‘.-IA

Col B

Col 6

cuxour
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Figure 10. 3-Cycieslcoiumn Flead-Cycle Timing
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write cycle

write cycles transfer data and instructions from the ‘CEO to memory. These cycles can occur as a result of a
packet transfer. a cache request, or a DEA request to the transfer controller. The TC outputs 000001 on

STATUS{5:0] at the beginning of a cycle to indicate that a write is occurring. During the cycle. W is held high.
W is driven low after the tail of F1? to enable memory early-write cycles. and DDIN is high during the cycle so
that data transceivers drive toward memory. The TC drives data out on D[63:0] and indicates valid bytes by

activating the valid Cjlfi strohes. Write cycles are generally classified into one of the following categories:

Pipelined 1-cyclefcolumn write {see Figure 11)
Nonpipelined 1-cycleicolumn write (see Figure 12)
2-cyclesfcolumn write (see Figure 13)
3~cycles.='co|umn write (see Figure 14)
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write cycle (continued)
State

cucour

STATU5{5:tI]

For uur-rnoclllled tlml.-}g:
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writa cycle (contlnued)
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Figure 13. 2-Cyclesicolumn Write-Cycla Tlmlng
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wrlte cycle (continued)
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Figure 14. 3-cyclesfcolumn Write-Cycle Timlng
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load-color-reglster cycle

Load-color-register {LCR) cyctes are used to write a value into the VFtAM's color register for later use during
a block-write cycle. LCFI cycles are supported only on 64-bit data buses. A status code of 0001101 indicates

an LCFI cycle. Because this cycle writes data into the VJEQM, its timing closely resembles a standard write cycle.
The difference is that DSF is high at both the fall of FIAS and the fall ot K Also. because the VRAM color
register is a single location. page-mode accesses do not occur.

The row address output by the TC is important for memory bank decode information only. In most cases, all

VRAM banks must be selected during LCR cycles because another LCR is not performed when a memory page
change occurs. The row addressed at the VRAM is refreshed but othemrise is a don't care. Similarly. the column

address provided to the VRAM for LCFI cycles is irrelevant. All CAS[7:0] outputs are active during LCFI cyctes.

Although the RETRY input is sampled and must be valid high or low during column-time states. asserting a
column-time retry has no effect because only one column access is performed.

The BS[1:0} inputs during LCR cycles determine the block-write type supported by the addressed memory. It
simulated block-write mode is selected. the cycle becomes a standard write rather than an LCR cycle. The
following load-color-register cycles are illustrated:

Pipelined 1-cyclefcolumrt LCFl cycle (see Figure 15)

Nonpipelined 1-cyclelcolumn LCFI cycle (see Figure 16]
2-cyclesfcolumn LCR cycle [see Figure 17)
3+cyc|esl'colurnn LCFl cycle (see Figure 18)
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load-color-register cycle (continued)
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Figure 16. Nonplpelined 1-Cyclei'Co|umn Load—Co|or-Register-Cycle Timing
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load-color-register cycle (continued)

cucour

For unt-modlfled tIn-_1Ing'-

>o<>zom_Z_...0_n=<_>._._O2



0033

TMS320C8O

MULTIMEDIA VIDEO PROCESSOR

SFRSEl23~JULY199-I

block-write cycle

B|ock~write cycles cause the data stored in the VRAM color registers to be written to the memory locations
enabled by the appropriate data bits output on the D[S3:0] bus. This allows up to a total of 64 bytes (depending

on the type of block write being used) to be written in a single column access. A status code of 001001 indicates
a block-write cycle. This cycle is identical to a standard write cycle with the following exceptions:

' DSF is active (high) at the fall of CAS. enabling the block-write function within the VFlAMs.

° Only 64-hit bus sizes are supported during block write; therefore. BS[1:0] inputs are used to indicate the
type of block write that is supported by the addressed VHAM5. rather than the bus size.

The two or three L885 (depending on the type of block write) of the column address are ignored by the
VRAMs because these column locations are specified by the data inputs.

The values output by the TC on D[63:0} represent the column locations to be written to using the color
register value. Depending on the type of block write supported by the VRAM. all of the data bits may not
be used by the VFtAMs.

Block writes always begin with a row access. Upon completion of a block write. the memory interface
returns to state rt to await the next access. 2
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block-write cycle (continued)
S1810

Col A |
Col 3 |Col c

CLKOUT

GT1

ID

3
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0
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E
'11

O
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Z
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For user-modified tim|n‘g:I

W

WW0"!

Figure 19. Plpellned 1-Cyc|e)'Co|umn Block-Write-Cycle Timing
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For user-modified tlmln
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block-writa cycle (continued)
Stats

Col A
Cell 5
Col C

CLKOLIT

STATUS[5:n]
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block-wrlta cycle (continued)

313 g. r1 [2 r3

Co|A
Col B
Col B

CLKOUT

c'r1

c'ro

A5[2:O]

as{1:a1

PS[2:D]

UTIME

FAU LT

Fl EADY

HETRY

STA‘I'US[5:D]

RL I |

A[31 :0}

RAS

c"A's'[r';o'1

OS

>

3
>
z

0
rn

E
-n

O
:1

E
:'
O
2

I I I I F '

For user-modified tlmllng:

Figure 21. 2-CycIes.u"CoIumn Block-Wrlte-Cycle Tlmlng
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block-wrlte cycle (continued)
Stats

Col A
Col 5
Col (2:

cu<ou'r

cn

cm

A5[2:O)

BS[1:0}

ps[2:o]

UTIME

FKUET

READY

%

s'rn'rus[5~o1

W

A131 :0]

T

WSW?!

DSF

TRG ADVANCEINFORMATION
Figure 22. 3-Cyclesfcolumn Block-Write-Cycle Timing
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transfer cycle

Ftead-transfer (memory-to-register} cycles transfer a row from the VFIAM memory array into the VFIAM shift
register (SAM). This causes the entire SAM (both halves of the split SAM) to be loaded with the array data.

Split-register read-transfer (memory-to-split-register) cycles also transfer data from a row In the memory array
to the SAM. However. these transfers cause only half of the SAM to be written. Split-register read transfers allow
the inactive half of the SAM to be loaded with the new data while the other active hail‘ continues to shift data in
or cut.

Write-transfer (register-to-memory) cycles transfer data from the SAM into a row of the VHAM array. This
transfer causes the entire SAM [both halves of the split SAM) to be written into the array.

Split-register write-transfer {split-register-to—memory) cycles also transter data trom the SAM to a row in the
memory array. However, these transters write only half of the SAM into the array. Split-register write transfers
allow the inactive half of the SAM to be transferred into memory while the other (active) half continues to shift
serial data in or out.
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Stats

CLKOUT

For user—mod|!|ed tlmlngf
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transfer cycle (continued)
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STATUS[5:D] Cycle Type
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transfer cycle (continued)

>o<>zom_z_uom_s>.:oz



0043

zo_.EsEou_z_moz<>o<

TM5320CBO

MULTIMEDIA VIDEO PROCESSOR

SPRSID23 — JULY 1994

nMT.HN.Sr0an1r.MOnmTMF‘I...w0

Cycle Typo
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transfer cycle (contlnued)

STATUS[5:O]

For uur-modillod Ilmlngt

Figure 27. Plpellned 1-Cycleicolurnn Write-Transfer and SplIt—FIeglsIer Wrlle-Transfer-Cycle flmlnq
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llt Transter

I

é:*3é:5:'

For unr-modlflod Ilrnlng

POST OFFICE BOX 1443 ’ HOUSTON. TEXAS 772514443

sum

READY

STATU5[5:O]
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transfer cycle (continued)



0046

r, 1 for Splll Transfer

Cycle Type

0 for Full Transfe

I TEXAS
INSTRUMENTS

POST OFFICE BOX I-H3 ' HOUSTON. TEXAS ?".|'2S'I—1-M3

Stale

STATUS[5:D]

For user-modlileld llrnlng

0.Mm—H.mM
F..n:.M.M.49..oI.oflWrN.5WD.nWSanuaram8nHJ.B....-H.WnmMO.6.SMCV.-n.»3U.3OrUm.F

TMS320C8O

MULTIMEDIA VIDEO PROCESSOR

SPRS023 — JULY 1994

transfer cycle (continued)

>o<>zom_zmom2_.£._oz



0047

TMS320C80

MULTIMEDIA VIDEO PROCESSOR

SPRS023 —- JULY 1994

refresh cycle

Refresh cycles are indicated on the STATUSi5:O] bus by a value of 000010 at row time. They are also
characterized by the following signal activity:

° GE falls prior to F173.

' All are active.

° W. W. and EETEW all remain inactive (high} because no data transfer occurs.

DSF is active (high) at the fall of T and driven inactive prior to the fall of §l'A—S.

The data bus is driven to the high-impedance state.

The upper half of the address bus (A[31:16]) contains the refresh pseudo address and the lower half
{A[15:U]) is driven to all zeros.

If FiETFtY is asserted at any sample point during the cycle. the cycle timing is not modified. Instead. the
pseudo address and backlog counters are simply not decremented.

Selecting user-modified timing has no effect on the cycles.

Upon completion of the refresh cycle. the memory interface returns to state r1 to await the next access.
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refresh cycle (continued)
Stats

cucour

s‘rA1'us[s:n]

FIFE

Figure 31. 1-Cyclelcolurnn FIefresh—Cycle Timing
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I88rdAuA0duIsD.h8ER9R

refresh cycle (continued)

STATUS[5:D]

Flgura 32. 2—Cyciesp’column Refresh—Cycle 11mlng
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absolute maximum ratlngsf
Supply voitage range. Vcc {see Note 1) — 0.3 V to 4 V
Supply voltage range. VCC5 (see Note 1} . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . — 0.3 V to ‘Z V
Input voltage range — 0.3 V to 7 V
Output voltage range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . — 0.3 V to 3.3 V

Operating case temperature range. Tc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0°C to 85°C
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . — 55°C to 150°C

1' Stresses beyond those listed under ‘absolute maximum ratings‘ may cause permanent damage to the device. These are stress ratings only and
functional operation of the device at these or any other conditions beyond those indicated under ‘recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTE 1: All voltage values are with respect to V53.

recommended operating conditions

 

O
T

—
T
NOTE 2: In order to minimize noise on V35. care should be taken to provide a minim urn inductance path between the V33 terminals and system

ground.

electrical characteristics over recommended ranges of supply voltage and operating case
temperature (unless otherwise noted)

PRRAMETER TEST CONDITIONS‘

VH4 High-level input voltage

V“__ Low-level input voltage

VQH High-level output voltage VCC = MIN. VCC5 = MIN, IQH = MAX

OL Low-level output voltage Vcc = MAX. VCC5 = MAX. IOH = MIN

10 Output current. leakage {nigh VCC = “A39 VCCS = MAX‘ V0 = 3-5 V
|”1P9d3|'lC9i Vcc = MAX. V095 = MAX. V0 = 0.6 V

|; Input current Vi = V35 to VCC5

lcc Supply current Vcc = MAX
JCQ5 Supply current V555 = MAX

0 input Capacitance

2

Q
i-
<4‘.
5
o:

O
u.

E
u.i

U

E
>
D

<1

Co Output capacitance

$ For conditions shown as MINIMAX. use the appropriate value specified under the recommended operating conditions.
5 All typical values are at vcc = 3 v. V595 = 5 v, TA = 290
'“ Typical steady-state VQH will not exceed V33.
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PARAMETER MEASUHENIENT INFORMATION

Tutor Pln
Electronic!

VLOAD

Where: |o|__ 2.0 mA [all outputs]
IQH 400 talk (all outputs}
VLogg 1 .5 V
CT 60-pF typlcai load circuit Capacitance

Figure 34. Test Load Circuit

signal transition levels

TTL-output levels are driven to a minimum logic-high level of 2.6 V and to a maximum logic-low level oi 0.6 V.
Figure 35 shows the 'I'I'L-level outputs.

__._.__..._ 2.8V
____ 2V

Figure 35. T‘l'L-Level Outputs

'lTL-output transition times are specified as follows:

' For a high-to-low transition. the level at which the output is said to be no longer high is 2 V. and the level
at which the output is said to be low is 0.8 V.

' For a low-to-high transition. the level at which the output is said to be no longer low is 0.8 V. and the level
at which the output is said to be high is 2 V.

Figure 36 shows the 'iTL-ievel inputs.

:9

2
>
2

0
m

E
-n

O
:1:

§
:1.
O
2

~--———- 291901.)

——— o.ev{1e-is;

Figure 36. TrL-Level inputs

TTL-compatible input transition times are specified as follows:

' For a high—to-low transition on an input signal. the level at which the input is said to be no longer high is
2 V, and the level at which the input is said to be tow is 0.8 V.

' For a iow—te~high transition on an input signal. the level at which the input is said to be no longer low is
0.8 V. and the level at which the input is said to be high is 2 V.
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PARAMETER MEASUREMENT INFORMATION

timing parameter symbology

Timing parameter symbols used herein were created in accordance with JEDEC Standard 100-A. In order to
shorten the symbols. some of the terminal names and other related terminology have been abbreviated as
follows:

A A[31 :o} HAS its
CA A[31 :0] (column address] F-IEADY

in : 0] RD Reed cycle
AS[2:0]. es{1:o]. CT[‘l :c]. PS[2:0]. E %
CLKJN FITY fifix?

CLKOUT neon :0]
fiat: READY.E FIL FTL
D{63:O] SCLKO. SCLK1
oseu STATUS[5:O]
om TCK
DSF TDI

“I5"iT~i“T“1.‘t§iFr“TE. Ei'r~TT":i TDO
Eiviuo. EMU1 ms
IEW T"r«'i'd

FCLKO, FCLK1 %
HAK UTIME

fi§~Wc_o. %,%.%,\.Ts‘firW.orC'i
Lihl Hsvwcfi, vsynco. CEYNCMHBLNKU, 6sLNKorv:sLNKo.

HSYNC1. VSYNC1. CSYNC1 NBLNK1 or CELNK1 ."'7Bl..NK1

MID A[31:O]. STATUS[5:D] Write cycle or W

HA A[31 :0] (row address) tcrcirii

Lowercase subscripts and their meanings are: The iollowing letters and symbols and their meanings are:
a access time H High
c cycle time {period} Low
d deiay time Valid
it hold time High impedance
eu setup time Unknown. changing, or don't care level
1 transition time

in pulse duration {width}

ADVANCEINFORMATION
general notes on timing parameters

The period of the output clock (CLI-(OUT) is twice the period of the input clock (CLI-(IN), or 2 x tctcm. The half
cycle time (t;.,) that appears in the following tables is one-hall of the output clock period, or equal to the input

clock period. tcici-{I}.

All output signals from the 'C80 (including CLKOUT) are derived from an internal clock such that all output
transitions for a given half cycle occur with a minimum of skewing relative to each other.

The signal combinations shown in the following timing diagrams may not necessarily represent actual cycles.
For actual cycle examples. refer to the appropriate cycie description section oi this data sheet.
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CLKIN timing requirements

‘C80-40 ‘C80-50 UN”

to CK! F'°"°d °*CLK'N “HI if

tw cr<rH Pm-*-8 duration °*°U<"~' high “Z
tw cKIL Pubs durafion 0' OWN law #3

it CK! Transiion “"10 °* CW“ Tu

l:(cK|3 -5] H-

I : ‘iii’-‘K|)‘*: K

Figure 37. CLKiN Timing

local-bus switching characteristics: CLKOUT

 

T This is a iunctional minimum and Is not tested. Parameter '|c[cK|) may also be specified as tH.

Hj lc(cKoJ rt!
I 1t[cKo)—b-i 1-6I

H?>1- twqcxom 1' I }‘t{CK0}‘H] H-
1 J I

iwicxoq —|<j|-I

>

S
>
z

o
rn

E
'11

o
:1:

§
:|
O
2

Figure 38. Local-Bus Switching: CLI-(OUT
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device reset tlrnlng requirements

 o
1:: UTMH-HSTH

‘-d HROH-RSTH

lw HROL

lsu HROL-FfSTH

lsu UTMH—FtSTH

Iwznsm

Iw UTML

Delay time from UTIME no longer low to RESET high to configure big-enoian operation

Delay fin-ie from HREQ no longer low to RESET high to configure self-bootstrap mode

Pulse duration of HHEO to configure serf—bootstrap mode

Setup time of HFIEO low to RESET high to configure sehlbootstrap mode

Setup time of UTIME low to RESET high to configure big~endian operation

Reset during active operationPulse duration of RESET low . .
lnmal reset during power up

Pulse duration of UTIME low to configure big-endian operation

\l+———-——— iwrnsn.) Lb!/-I
I

ll—-—- lsuu-IROL-RSTH) eh]
I H— tam-inou-ns1'H} *>l

RESET

1 l

I

'<——-—- 'eu(UTML-FISTH} TH
l H— lcirumu-nsTH) —H
I I

Figure 39. Devlce Reset Tlmlng

HHEO

UTIME
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general output-signal switching characteristics

The following general descriptions and values apply to all TMS320C80 output signals unless otherwise
specifically given. The variable n as used in the values represents the integral number of half cycles between
the transitions of the two outputs in question. The abbreviation SG is used in the parameter symbols to mean
any output signal: H and L are used for high and low, as usual.

tn 3Q1__5G1_ Hold time. output signal low alter output signal low

1h SGL-SGH

ll-r SGH-SGL

tn SGH-SGH

Id SGH-SGL

to SGH-SGH

Id SGL-SGL

tr: SGL-SGH

Hold time. output signal high after output signal low

Hold time. output signal low after output signal high

I-lolo time. output signal high after output signal high

Delay time. output signal no longer low to output signal low

Delay time. output signal no longer low to output signal high
Delay time. output signal no longer high to output signal low

Delay time. output slgnal no longer high to output signal high

Output signal transition time

1“. SGH Pulse duration. output signal high

Pulse duration. output signal lowf‘.-|:' C) I" 8

l

l-I—— tarsal.-sou; —rJ[ I I I
I | l4—- tmsotl-scL) -DI I

I I I I - H1-— 16:561.-SGL)
I
I

I I I4— trirsorl-soL) l ‘ |l I I —.l I 14- th(sGL-sGH) -DI
I
I

1
r
r
I

I1:ld(soH.soH; I - I g
l+—Ih{soL-scL)—b£ _ I | I
:4--—-—_——tru(soL;-3T9.‘ , I 1

Figure 40. General Output-Signal Switching Characteristics
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locabbus tlmlng requirements: cycle-configuration Inputs

 i
:5” CFGV_cKoH Setup time. As. 53. CT, PS. and UTJME valid to CLKOUT no longer law In
1;, Cp(0H_cFG Hold lime. AS. 88. CT, PS, and UTIME valid after CLKOUT high

Aocess time. A8. B8. CT. PS. and UTIME vatid after memory identification {A. STATUS)
‘a{MIDV-CFGV} valid

STATUS[5:O} Cycle Type

! :Row Address

I I4-
|—H th(cI<oH-CFGV)

ta{nLH-cmv) -Hm?! I :
H——- Iamlnv-crev} +1 I

+1 }4- fau(cr-‘av-CKOH}

;¢;O;O;O;O;¢;¢;¢'O;¢;¢'O;O;O;O;¢;O;O;O;O;¢;O;§;¢;O;O. ‘Q0; ‘O’
vwo

. .9.9.9.9.9.9.of9.o.of¢.o.¢.o.¢.o.o. .o.o.o.o.¢.o.¢ 9.0.129! 20!?

V.'.".V"' ‘.7 TOT? 7.?
OOOOOOOOOOOOOOOOOOOO $090 0090000.!20.0.0.0.9.».0.0.9;.9.9.9.9.¢.¢.o.o.¢.¢fo!o.o.+.o ¢.¢.¢.o.o.o.

3'3’3’3’3§‘3’$‘3*5*5‘3*$’5’3’3"3'3’; 5‘333$’3’o o’$‘3’3"’5’Z'5A.‘Ono‘.505.‘..§OAoA0§0A.A.L..L.LO.fiQA A AOAOA A AOAAOLO Q.n¢|o'A02.A.LOA

ADVANCEINFOHMATION
220292020! fofofofofcffofofofffof fofmofofofofo’ ’of¢‘.'ofo!¢f¢!¢f

3%‘W3‘S‘S’3‘E‘S’3'3‘3’3’3’3’3’3’3’3’3’3‘5’3’5’$’o ‘3’$’3’3’3
A A A.‘.L A

Figure 41. Local-Bus Timing: cycle-configuration inputs

*9 TEXAS
INSTRUMENTS

POST OFFICE Box 1445 ' HC|US'FON.1'EXJW3 77251-1443



0058

TMS320C80

MULTIM EDIA VIDEO PROCESSOR

SPH5023 —JULY199-1

local-bus tlmlng requirements: FAULT, READY. and RETFIY Inputs (see Note 3)

 i
ts“ cMPV.cKO|__ salup time, FAULT, READY, and RETFIY valid to CLKOUT no longer high n

In CKg|__cMp Hoid lime. FAULT. READY. and FIETFIY valid aiter CLKDUT low E
Access time. FAULT, READY. and FIETHY valid (H3 state] after memory Identification (A.

‘a('*"'°V'C'V*PVI STATUS) valid “H “ ‘2

ta Rq_H_cMp Access time. FAULT. READY. and fil'ETlfi' valid after EIT. high
‘I FAULT. READY. and F-IETRY are synchronous inputs sampled during the high to low transition 01 CLKOUT. The specified setup and hold times

must be met for each edge where the Inputs are sampled for proper device operation.
NOTE 3: FAULT is sampled at the beginning of each r3 state. FIEADY is sarnpiad at the beginning of each r3. re. and c3 stale. and RETRY is

sampled at the beginning of each r3 state and every state theraafllar until a new page access begins.

I
1
l

1s***"sl5=°' I
I

*l="=°'
i
I

. I !au(clllPv-cl<ol.} I-I-I
| .
I

I1—1a(nLl-l-clllllw} —b1
I I '

I1-———h{lllIll:lv-cll.ll=v) —-—D1 I

;°;*;~;*;+;*;+;°;W*;*;+;°;~;°;°;~;°;*;;+;~. .+;+;°;+;v;¢;°;*;°;~;+;°;9;°;-;°;*;+;+;+;~;.0.0.0.0.0.0.0.0.0. .¢.Ot0.0.0.¢. ..O.¢.¢.0.0.9. .9 0.0.0J.9.0.0J.OA0.0.0.0.0.0.0.0.¢.O.§.

I
| .

- I ; ;~N. H—II1(CKOL-CMPV]
I | I - |
' I I

| I

>

S
>
2

0
rn

2
‘I1

O
:1

§
:1
O
2

f.V.I'.V.I'QV.I'.IOVOV0!.V toI¢V.V0!.I.I'.V.VOV.V.i'.T. .? 1 I VOV.T.v‘C.I‘0V.V.V.?¢?.v.!.U.v.U'.IOv
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Figure 42. Local-Bus Tlmlng: FAULT. READY. and FIETRY inputs
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local-bus timing requirements: DBEN and DDIN

I

!su(nENL-cAsL}—K—e->1

I | :1- th(cAsH-DENLJI

new / I ‘K I I /
I

I1—IeFI— luumlnv-DENLJ
lauuzuuv-HLL)

I -

l4—->I—I- !:1(nLH-Dmv)

Figure 43. Local-Bus Timing: DBEN and DDIN ADVANCEINFORMATION
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local-bus timing: memory control signals — 3-cyclesfcolumn

Access time, 0 (data in) valid from A (column address)

Access time, o {data in} valid from are low

Access time. D [data in) valid from W high iprechargei
Access time. 0 (data in) valid from W low

Access time. D [data in) valid from ‘TEE tow
Access time. fi§ low to READY valid

Access time, 535 low to READY valid

Cycle time. read (W high} (see Note 4)

Cycle time. write (W low] (see Note 4)

to CAV-D

ta CASL-D
ta CASH-D

to HASL-D

ta FIGL-D

ta RASL-FID

in CASL-RD

ans’ 53
Cycle time, page-mode read or write

Pulse duration. EITCS low (see Note 4]

Pulse duration. me high
Pulse duration. {X low

Pulse duration. EA? high

Pulse duration. (TE high {page-mode cycle-1

Pulse duration. W low (see Note 4)

tw FIASL

tw FIASH

‘w CASL

lw CASH

iw CASH PG

Pulse duration. FW low {see Note 4]

Pulse duration. T high

Setup time. A {column address] valid before Tm no longer high

Setup time. A {row address) valid before W no longer high

Setup time. D valid before EKS no longer high

isu CAV-CASL

tau RAV-RASL

tau DV-CASL

tau -CA5

isu -CASH
isu H—FtASL

'-so «HASH

‘su DSFV—FIASL

lsu DSHl'—CASL

tsu DV-FIASL

tsu RGH-RASL

Isu RGL-RASL

lsu RASL-CASH

lsu CASH-FtASL

fsu CASL-HA3

tau F'lASH—CASL

tsu OZCASL

lsu oz-Tnot.

tau -FIASL

{ff5'
3

.3533I0’-0 E?QE.."921'.":'i!§§!5?£2E.’ IIIIIIIII2:1I lllilllllllI "lnl-l“vI"'-J‘-l"~l"~l'-J‘--IU10}G

:

Setup time. W low before CTA5 no longer high

Setup time. W low before W no longer Iovv
Setup time. W high before We-S no longer high

Setup time. W low before W no longer iovv (see Note 4)

Setup time. DSF valid before SKS no longer high

Setup time. DSF valid before S no ionger high

Setup time. D valid (high) before i=7-'\_§ no longer high [write-transfer cycle]

Setup time. '_|'fi§ high before fi§—S no longer high

Setup time, WE low to SKIS no longer high

Setup time. W3.-S low to 533 no longer low

Setup time.T high to -FTKS no longer high

Setup time, UTE? low to HTS no longer high {reiresh cycle]

Setup time, WAS high to EA? no longer high (refresh cycle)

Setup time. D in high-impedance state to (7493 no longer high

2I
I

-4

Setup time, D in high-impedance state to THG no longer high

Setup time. W low to W no longer high

tau HGH_D Setup time. T_FtE high to D driven
ts” ,w.c,e31_ Setup time. address valid to CAS no longer high (refresh cycle)

NOTE :3: Minimum value for this parameter occurs during cycles with a single column access.

5952£993::II1:II iiiiii '-1'--I--I--J--ll‘-4
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local bus tlmlng: memory control signals - three cycleslcolumn (continued)

Ir, c_,q3H_|qASL Hold time. HAS low after GAS high [precharge]

th (;A3L.C,q Hold time. A (column address) valid after CA8 low
th fiA5|___l:[A Hold time. A [row address) valid after HAS low

1... gA3L_cA Hold lime. A (column address} valid aller FEE low

tp-. CASH; Hold llme. o valid aflor E low

th QAs|__D Hold time. D valid afterT low

tp-, cA5H_wH Hold lime. W high afler Tm high

In l:]AsH.w-H Hold time. in? high afler W high

In CAs|___wL Hold time. W low altar (-3743 low

1... ,:m5L_w._ Hold lime. W low after EIR low {writB~tran$fEll' cycle}

In fiA5|__.og Hold time. DSF valid alter —l5l'A-§ low

th cA5|__D3 Hold llme. DSF valid after (T low

lh l:|,q5|_.u3 CQL Hold time. column-lime DSF valid afler lTA§ low

lh i:m5L-wH Hold lime. W high aria: % low

In R,q3|__~m(3H Hold time. A high altar FIT-\§ low

lh §:[A5|_.cA3[_ Hold lime. CE‘ low after HTS low [relresh cycle)

lh CAV.fi,c\3[_ Hold limo. fig Iovv aflerifl {column address} valid
tn cAV.cA3|_ Hold lime. CA5 low after A (column address} valid

th c,q3|_-'rl:|Gl_ Hold time. TFIG low al'1arCA§ low [read cycle)
lh c,qg|_.1-HG Tn Hold time. TFIG low afler CA3 low {transfer cycle}

£99992 IIIII IlllI '--I‘--I‘-J‘-I'--l
lh (;A3L_-mg!“ Hold time. TFIG low allot A (column address] valid (transfer cycle)

lh p:[A5|_.Tp:;GL Hold time. TFIG low alter HAS low {translor cycle} 95!.’25311 lil -J--4--J
th RA9|_.cA5H Hold lime. BE high afler E33 low

tr. RGH.R,e.3|__ Hold time. WE low after 1TFi§ high (transfer cycle]
In CAsH_D Hold time. 0 [data in) valid after CA8 high

In c,a.5|_-,q Hold time. A valid alter % low {refresh cycle)

In nA5|__-A Hold time. A valid alter Ffi low (refresh cycle)

:’c’
I

-4

lh cA3|_.RA5[_ Hold lime. FLAS low after CAS low

ta p:m9|___cA3|_ Delay lime. HAS no longer high to CAS low

ADVANCEINFORMATION
id RAsl_.CA Delay time. HAS no longer high lo A (column address) valid

*9 TEXAS
INSTRUMENTS

POST OFFICE BOX l4-I3 ' HOUSTON. TEXAS T?‘251—l443



0062

TMS32OCBO

MULTIMEDIA VIDEO PROCESSOR

SPRS023 —JULY 1994
 

|-—~I—I-¢cAsL-nnw} IIp-——la(cAv-uv}_-?-I!LC|"ASHW:'"l{°|"'5*-‘°‘”f-—I—t.(1ncL-nv}—-:-1‘'l1- _' .wcasu:w1+J‘-
_L%_..I Figure44.3—CycIes;'CoIumnRead—CycleTiming
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PTIau(nAsL-c._AsH)

-I-'1: 1d(nA5L-cAsL) if!
I [*—*n(RAsL-cAsH)—~| :

I-o?'.—tuu(cAsH.nAsL}'—:>4 I : I I I

' h-r- 1du=IAsL-cm) —-1 ' '
I I l I

|h(RAs:..-RAV) l I I tn{cAs:_-cmn
I ; | r'-—-*** ‘au[CAV-CASL) l

—;?.I

n
n
n
n
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I
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Tap Polnt
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I I ; ' :-1 5-*—tnrrnsH-RASL:
’ |*—|n(cAv-'rnGL}—-H| I

: [ I-—l:tn(nAsL-TncL}T_-1 ‘
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NOTE A: DSF : U for a raac|—1ransfar cycle. DSF = 1 for a sp|it—registar raadvtransfar cycle.

Figure 46. 3-Cycles.-‘Column Read-Transter and Split-Register Fleacl-Transfer-Cycle Tlmlng
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'- ' 3 . I I I
I - : - - - - - I

. 1 , I .
r:5— ’~su(FIA5L-CASH) ———-I

_ ‘Hf-— 1d{nAsL-cAsL) Zfl : :
I'———tsu{cAsH-aAsL)?* l ‘I j I ; I
: ‘ ' I-—!I1{RAsL-cnsr-I)—-0-i I ' '.' ' ' I

E3s{7:u] / - I I I | tw(FA5"} 1/ -. I
' ; 47 !cIIaAsL~cAv) "'1

' l J “:4? 1:-I(cAsL-CAVI
‘h{RA§L-RAV) I I , | _

4 O I I I .

I-:j— tsumnv-nAsL} ———* _ I “:44 tsutcnv-cAsI.}
|' ; ' ' 1| :~— lh(cAv-HASL) —-5

4
n
lI | 4| 4n 1I nI

n

l
4
4
l
I
4
4
l
4

I
I

E"? ‘WITHGHI “'1 1'4 1IaI;nAsL-‘rnGI.)
, ['14-'5-1-iaunnGL-HASLJ -

' "au{WL-RAISLJI #41 I . : I
w : - II:-4-InInAsI..wvI—r———-'1
W 7 : 1 \. - II -  ‘- ' :

‘ lsu(nv-nAsL)-fI-———;-—-*7 ' j .' I j I
. -| ~ . 1-t:vj1h(RAsL—I:v)-—T-—'I

, 1n 4
I n, I
' II 4 II 4I nI |
' I ADVANCEINFORMATION

NOTE A: D3? = D for a write-transfer cycle. DSF = 1 for a spiit-regisier writertranslar cycfa.

Figure -17. 3—Cycles!CoIumn Write-Transfer and Split-Register Write-Transfer-Cycle Timing
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local-bus timing: memory control signals - 2-cycles/column
PARAMETER

la CAV.DV Access time, D valid (in) from A [column address]

la cA5;_.DV Access time. D valid (in) from §§ low

la cAsH.[3V Access time. D valid (in) from A high {pro-charge]

ta ;m5._-.;,V Access time. is valid {in} from W low

ta iq5|___DV Access time. D valid (in) from S low

13 fiAs|___fiDyV Access time. Ffi§ low to READY valid

ta cA3L-p.DW Access time, as low to READY valid
lg my cycle time. read (see Note 4]

to N Cycle time. write (see Note 4)
1; pc Cycle time. page-mode read or write

tw pA51__ Pulse duration. W low (see Note 4)

lg‘, m\5L W Pulse duration. PIE low, write cycle [see Note 4]

1... HASH Pulse duration. ‘l=T=T§ high

I“. c,q3;_ Pulse duration. 5% low

I... c,.u.5H Pulse duration. CUTS high

I“, cA5H pg Pulse duration. W high (page~mode cycle}

Pulse duration. W low (see Nola 4]

t... QGL Pulse duration. 1% low [see Note 4]

1... RHG Pulse duration. fife high

ts“ c,.w_c,q3|_ Setup time. A (column address} valid before A no longer high

£5“ RAV.RA3|_ Setup time. A [row address] valid before WAS no longer high

15“ o\.r.cAg;_ Setup time, data valid before CE no longer high

tgu .cA3i__ Setup time. till low before T no longer high

15” -cA3H Setup time. W tow before ‘X no longer low

ts“ H4‘-'i,qs|_ Setup time. W high before A no longer high

is” |_.r:iA3H Setup time. W low before A no longer low (see Note 4]

15“ |35l=V.RA5|__ Setup lime. DSF valid before FT\§ no longer high

is“ g3|:V_c;i3i_ Setup tirrle. DSF valid before A no longer high

ts“ DV_R,qS{_ Setup time. D valid (high) before HTS no longer high [write-transfer cycle)

tel, r:|GH.;:m5L Setup lime. W high before Ffi no longer high
ts” gG;_,Fm5|__ Setup time. TRG law to FIAS no longer high

15“ F|,t\3|_.c,l\sH Setup lime. fix-S low to CWS no longer low

15., cA3H_R.qs|_ Setup time. E high toE no longer high

ISL. c,..3|_.p,.s3|_ Setup lime. -CE low to WES no longer high (refresh cyctel T

«H4

-V
7'!-l‘7
‘H-7

-
‘“H'7

NOTE 4: Minimum value for this parameter occurs during cycles with a single column eccesa.

ADVANCEINFORMATION
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local-bus tlmlng: memory control signals - 2-cyclesicolumn (continued)
PARAMETER

ih c,e\3H.l:|,qs[_ Hold time. fill-TS’ low after {ITS high lprecharge) 41H — T

In cA3L.cAV Hold time, column address valid after % low 31H — 1'

tr. pqA5L_pqAV Hold lime. row address valid aflor HE low {see Nola 5] 41H — 1'

th n,er5q__c,qV Hold lirne. oolumn address valid afler HE low (see Note 5} 81H - I

th (;A3L_.gV Hold time. o valid aher tfi low 31H — 7

th [:{AS|_.DV Hold time. 0 Valid aller % low mm — 1

rh cA3H.wH Hold tlrne, W hlgh after 0% high 51” — 1'

th p:m3H_wH Hold tirne, W high after HTS high Sta — 7

lh c,g5|_.w|_ Hold time. W low alter Efig low 41H — 7

lh fiA3L.wL Hold time, W low after 1 low (write-‘transfer cycle} 91H - ‘l’

1+. qA5|__D3pV Hold time. DSF valid after l_=l"K§ low 31H — 7

COL Hold time, column-lime DSF valid afler WE low (sea Nola 5]

_

lg pqA5g_,c;w Delay lime, FIAS no longer high 10 A {column address) valid
NOTE 5: During write cycles. the actual value of lhls parameler is increased by 21H.

>

S
>
z

0
rn

2'
‘I1

0
:3

§
d
O
z
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CLKOUT

may C*1§$§$§§§1§!§:§$§1§t*

'. .' : : I“"I“‘a{RA5L-ROW} I : '. ',
:  %IHD) 
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'h(HA§L-CA5W I I  ‘h[cA5H-HASH
, I I I-—_—%su(nAsL-cAsH)-—- ; I '.
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Figure 49. 2-Cyclesiculumn Read-Cycle Timing
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I I ', I I'T'I-!au(I:IsI-‘V-cAsL3 I - I I
II*Ih(FIASL-DSFV}"'II ; I - I I '. I I

If'—’I‘I—IIu(DSFV-RASLJI I ' I I I I'I?I—'I-IhI0ASL-DSFV)I|' -

.
. ..—t¢'unnaH-nAsI.)

TRG :: I-I+I~luu('rn::H-DI: I‘ ‘I‘I8u(Ih'L- I
r—t.u(I.vH-nAsL.}—~I I - I . - I ' Iv-r—-—-1-1:-I(cAsL-wt.)
I I I ' I

>

E
>
z

o
m

E
-n

O
:n

:5
d
O
2

II I '. 1
I ' I I - .
, I I _ I Isu(WL-CASL)

'Iw{WL}

i\I«(I=IAsL-[Ivy
"'1 I*- Iau(D\.I'-CASL)

NOTES: A. DSF - O for a write or Ialocl-vwrita cycIa. DSF = 1 for a load-coior-register cycle.
B. DSF - 0 lot a wriia cycia. DSF = 1 for a bIoI:.k—wriIa or load-coior-register cycle.

Flgure 50. 2-Cycleslcolumn Write-, Eliock-Write-. and Load-Color-Reglster-Cycle Timing
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I I""‘5"‘"°wI -II latcAsL-now}
lc{HAS}TIE' ‘ ' I I

1 RA fi,:j_:H 1

I ' ' I , tuucnnsu.-cAsH: , I

- I I ' td{RASL-CASL} —'mI ' |t

1"-I—— 1d(nAsL-cAv) ——0I| I IF "(CASH 11
I "‘ W335‘--"AV! -‘I, |4—-I-I tsugcnv-cnsu I

‘ ' ' I “TI ta-.(nAsI.-cAv) T4 I
I I .l'"I"AV'"‘“fLI I I I I f‘— IMCAV-RASL) —'-I '
* I ' - ' I ‘+—-——-+ ImcAsL-cAv)

“(M1 3°" ‘*""°°'
4 e ' I I

' ' - !hcAsL-DsFv -‘I I
I taugosr-V-nAsL} - I F‘ I I | '

‘ :<—+|- Isu(TFIGL-HASL)
I II-—:. t.., —uI I '

I : (TnGH) I : I 1 fI——-I- Inn-nus-nnsu
I I I-A; tn(nAsL-Tneu —-f—-I , .

. ' I

I-—;— tau(wH-RASL) :4

‘h(CAV-TFIGL} —I-‘E-—*:

- I

I ADVANCEINFORMATION
NOTE it DSF = (:.II'or a read-tra'rIsfer cycle anI! DSF = 1 foraI split-register wad-transfer cycle.

Figure 51. 2-Cyclesfcolumn Read-Transfer and Spilt-Register Read-Transfer-Cycls Tlmlng
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§ § 9 C 9 § 0 9 Q'0'.'§'§'§'0'§'C'C'§'§'§'
'ofo?¢!0feta?ofdo?ofofofofofofofofofofofof

HS

' “II tsu{nAsL-CASHI -I-I
- I

L-4— ‘d(FlASL-CASL) I —I-1' ' I

°‘5l7=°l ; i I‘-I— tuIaAsL-cAv) —f"I IS?‘ """°’°‘3"’ 4/ 1
3 . I I - I I I
‘ I I¢— !h(nAsI.-RAV} —-I PT ‘MC-W-CASLI I

I-— !su(nAv-FIASLJ ‘*4 I I I H—<—-—-i—ih(cAsL-cAv}. - I _

'- L '_ » l !h(nAsI_-cAv) . I I
' I - I 5- In(cAv-nAsL) -*1 I

. I
. . I I

AI=n=u:
. I -I - ' I

I*—"-I ‘su(I3sFv-n.n.sL: t
I I MCASL-DSFV) -1

'_ 1h(FmsL-CASH}

' 1

|II—|-Hlltau('rnGI.-RASL) |,,_;_,;_ ,h(cAsl__.mGL) _' | .

I I !u(cAv-TnGL}—I<I'—J| I-—-I— inrrnon-HASLI
7' ‘K : !h(nAsL-TRGLJ ?I*"I)" . _'

I . .
I

MHASL-av)

>

E
>
z

0
rn

E
'11

O
:0

E
:'
O
2

NOTE A: DSF : O for a write-transier cycle and DSF = 1 for a spliivregistar wriia-transfer cycle.

Figure 52. 2-Cycleslcolurnn Wrlte-Transfer and Spllt-Register Write-Transfencycle Tlmlng
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PARAMETER MEASUREMENT INFORMATION

CLKOUT

READY

1 I :-*—-*'r ‘nu(RASL-FIDYV) I .
| Iccno} 3I :

- FT: MRASH} —--—*I | ‘I 1 . ' I .

7| _ ; ‘Kl H—-A tw(HAsL) TH: /‘ .'
. I ‘ '. I - . - - 5
- F- lsu(nAsH-cAsL) -1 I I ' I - ' -

. l ' K I
I k— is (AV~CASL} -*1 l 1 | ’ ' ‘ I
. | u I I : lh{cAsI..-Av) : l

| A In(nAsL-Av}. l ' ' I
' I-t—— !au{nAv-RASL1 All ' - . I I

A{31:16] Refresh Pseudo Address

II
II
II
||.
||

| I - I I

| 1-A-1? tn{nAsL-nsFv)
P-—-F tau(osFv-HASL: I I I |

ADVANCEINFORMATION
Flgure 53. 2-Cyclesfcolumn Refresh-Cycle Timlng
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local-bus tlmlng: memory control signals — nonplpellned 1-cyclelcolumn
PARAMETER

ts cg\,r.DV Access time. 0 Valid (in) from A (column address}

ta c;l.s|__DV Access time, D valid (in) from X low

ta CASHDV Access time. D valid {in} from EKS high lprechargel

ta gASL.D\,r Access time. 0 Valid [in] from HAS low

ta fiG|_-DV Access time. D valid (in) from W low
Cycle time. read {see Note 4)

cycle time. write {see Note 4}

IC w 1-R Cycle time. write {transfer cycle}
cycle time. page—rnode read or write

tw R,-i3i_ Pulse duration. WAS low (see Note 4]

I“. gA5L w Pulse duration, WIS low, write cycle {see Note 4}

ll” n,l\5|_ Tn Pulse duration. FE‘ low, write (transfer cycle]

tw RASH Pulse duration. RTE high

tw CA3|_ Pulse duration. -C738‘ low

tw CASH Pulse duration. -CIFTS high

tw CASH pG Pulse duration. _C7TS high (page-mode cycle}
Pulse duration. W low [see Note 4)

I“. RGL Pulse duration. T771? low (see Note 4)

tw RH-G Pulse duration. 'Ti‘=I_(§ high

ts“ cAV.cA5|_ Setup time. A {column address] valid before EKS no longer high

ts” cAV.cKoH Setup time, A (column address} valid before CLKOUT no longer tow

tsu RAV.F|As|_ Setup time. A (row address) valid before 533 no longer high

15., DV_CA3|_ Setup time. D valid before CA3 no longer high

15“ []V.cKoH Setup time. D valid before CLKOUT no longer low

I5" .cA5l_ Setup time. W low before 1 no longer high

15” |__CA5H Setup time. W low before S no longer low

tsu H_Fm5]_ Setup time. W high before PITAS no longer high

15“ .[:;,qsH Setup time. W law before HAS no longer low (see Note 4]

ts” Dg;:V_a,a.5i_ Setup time, DSF valid before fills no longer high

tau DsF\,r.gA5l_ Setup time. DSF valid before CE no longer high

ts” DV.|:},.l.\3|_ Setup time. D valid [high] before HS no longer high [write—transfer cycle}

-3992..fl.....£_.E? :1:I:::l::l::l::l:I1 IIIIlllllII ‘*l'*l‘--I'-J--I‘-«I-J‘-«I030'!as
>

S
>
z

0
m

E
-11

O
:o

§
:'
O
2

ts“ RGH,fiASL Setup time. TFIG high before fiKS no longer high
QI

l
-4

ts“ lqG|_.|:;A3|_ Setup time. S low to ‘WAS no longer high

I5” p¢,q3l_.cA5H Setup time. S low to if no longer low {see Note 6}

f.5._, cA3H.l:|A3|_ Setup time. CA5 high to FIAS no longer high

lgu c,q3L.RA5|_ Setup time. at? low to mg no longer high (refresh cycle}

tsu RA3H.c,lt5|__ Setup time. T high to §§ no longer high [refresh cycle)

as..5292 IIIII IIIll "~d"'~l"-I'-l"-I
I5“ Dz.c,AgL Setup time. D in high-impedance state to C-ES no longer high

NOTES: 4: Minimum value for this parameter occurs during cycles with a single column access.
6. During write cycles. the actual value of this parameter is increased by -IIH.
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iocaI—bus timing: memory control signals - nonplpellned 1-cycleicolumn (continued)

-
-
-

“H-7
lh c,.i\3H.|:{,q3L Hold time. RAS low alter CA3 high (precharga) [see Note 7)

5?‘.%...‘.’L'IIII I -4-4--t--i
tr. cA3L.c,w Hold time. A (column address) valid after CA3 low

lh nAg|__iqA\,r Hold time. A (row address} valid after HAS low (see Note 6)

th i:t,s.5|_.c,s_V Hold time. A (column address] valid alter FIAS low (see Note 6) S!L‘?II Il -4-4
th i:[,q3|_.DV TR Hold time, D valid (high) alter1 low (write) transfer cycle
lh cKgH_D\,i Hold time. D valid a1‘lerCLKOUT high

ti. c;tsH_wp-1 Hold time. W high alter @533 high

ti-, R,ii.3H_wH Hold time. W high alter W high

th c,q3|__w|_ Hold lime. W low after 53? low

in i:m5|__.wL Hold time, W low after fi§'§ low {write transfer cycle)

th i:|g3|__D3pV Hold time. DSF valid alterfi low

th cA3|_.g3;:V Hold time, DSF valid alter EEK low (see Note 7] ..:J!52_.Q.':i‘!'. IIIIIII lllllll "-I"-4"-I"-J‘-l"-J‘-Jti, i:;A3|__D3|:V COL Hole time. column time DSF valid alter Ffié low {see Notes 4 and 5}

tr. RA5L.wH Hold tirne, W high after1 low

ti», p:m3|_.1-;:|GH Hold time. '_FTt_G' high afterI low

ti-. n,rr5|_.c,a.,31_ Hold time. CTS low after |?I??§ low [retresh cycle]

1,», c,q\,.r.;qAs|_ Hold time. 1 low after A {column address} valid [see Note 7::

th c,i\V_c,qs|_ Hold time, 1 low after A {column address} valid

I}, ca3i_.Tn(3|_ Hold time. ‘Fifi low after 53 low (read cycle}

th C,q3|_.'mG To Hold time.I low after T low (transfer cycle)
th cA\.r.'1'|qG|_ Hold time. TRG tow a1‘terA {column address} valid [transfer cycle)

In Q,-r5g__¢RG|_ Hold time. WE low after R76 low {transfer cycle}

th fi,q3|__cA3H Hold time. '07? high after ‘FW low (see Note 6)

lb fi5H.R,t\3L Hold time. 1 low afterI high (transfer cycle)

th i=t,q5H.'rn(3|_ Hold time. 1Tl5._C§ low afterI high {write transfer cycle}

ti-, c,i\5H_DV Hold time. D valid (in) after CT\§ high

th CASLAV Hold time. A valid after 53-5 low (refresh cycle]

f
E

"II

D!I
I

--1
I ADVANCEINFORMATION
th F|As|__.AV Hold time. A valid after RAS low {refresh cycle}

th cA3g_.i:_;;5|_ Hold time. FLAS low after CA5 low {see Note 1') 5:.-‘ :I: J.

IV QA3|__D\,.r Valid time. D valid alter CA5 low

tv FtA3|_.DV Valid time, D valid alter HAS low

I‘; fiASL-CAs|_ Delay time, HAS no longer high to CAS low [see Note 6}

f
I

‘U

NOTES: 4, Minimum value for this Phrameter occurs during cycles with a single column access.
5. During write cycles. the actual value of this parameter is increased by an...
6. During write cycles. the actual value of this parameter is increased by 4tH.
7. During read. read transfer. and split read transfer cycles. the actual value oi this paramter is increased by 21H.
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Inc] . I _ I
II twInAsL) —I—--—I-I—-II
I ’ l l I . I I ' I
- - Ih(I=IA5L-CASH} -I-I-':—':'I ' I 1|-I‘c,qsH-nA5|_}-DII F
- - I .

' r——!auIcAsII.nAsI.I ——*I II-tauInAsI..cAsI+)+: IFI°IP°’-'I I I*--<H—'I—‘h(CA5l--FIASLJ
ldInAsI.-cAsI_I—I-I——I- I‘—"I“W(Cfi5HJP'3 I I

I I : | I l I I I I I
' ' J‘*"I"‘su(DSFV-RASL) I | |""I"I°“5"‘°5F"'3—'I
. . I I : ; IIIIHASL-osnncol. I '

I.—-— lsu(rnGH-HASLI

I‘-'_— lnu(wI-I-nAsI.)

’ I I I _ I

LI”'°"l°Z"3f°‘5I-I ' I-—I—-:—In(cAsH-av):
iaIcAv-nv}—|+—-C:-1 I : -

- I I I I I I I ' H-II‘ lnIcI<oH-nvI
: I I R-1aI'rHGL-nv)-fl I-I:-I-laIcAsL-DVII '

' I taII1AsL-I:-v)—'I IO'0'O'§'O'O'O'0'¢'¢'O'¢'O'O‘¢'0't
‘IfofifoI0fofofo?o?o?o?ofofofo?o?o'

ID

3
>
2

0
rn

E
11

O
:3

E
:|
O
2

II !eu(oz-TI’-IGLI

Figure 54. Nonplpelined 1-Cycleicolumn Read-Cycle Tlmlng
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} r*%-:H.——-Hr-—**c

j I'°jIluu(II.IIsI-I11?-II I _ I
E _ I-j-Itw(nAsL)IIIIII

_ I'—-1alu(cAsH-I=II=_IsI..):-I I
- IL-II Id{FtASL-CIASLJ I I“’I' Iw(pAsH)I=a

' ' t . I '| I -

I:"<I‘::I::%::fm.I,- I - I

l
l

I

I I

_ I

I I I I I .
: I : I ' :
. I . I I .
I I I I I ‘I

r——1Iau(I=IAv-FIAISLIZOI I , I I
I'IjI"IRAs"'cAVI “—+.I I I--——-I-1I:(cAsI.-c:Av)I I I I
I J-—- h(nAsL—nAvI:-1 I I I r_I_J_t cAv_ ASL
I I'——f**h(HA$L-cAvI—I4-I—‘°I I I I "I I? I

I I ; |-- tsu(C’1.AV-CASLII 'I .

l
I
I
l
II

I
I

- I
I

I fI:(cAv-cAsI_)

E’-au[DSFV-F!ASL)'f‘—'1 I ; ; I tMcA5L_DsFvJ
I IHI th[I3AsI.-I:sI-'v I I I I .

I

I I I-—I—~—Ih(nAsL-osI=vIcoI.-I——I—-1-I
II III‘-:~!su(nsI=v-cAsI.I-—-I I I I I
Vi

I I--_tsu{1'IIGH.'nAsI.I

TRG:-—-4 I-I-I—II lsucrncu-DI ' I I II I

- I-— Isucwu-nAsI.I -—-+I I 1 . I
- I I I I H tn(FIAsI.-WHI I I I

IIIau(wL-nAsI-I) —I—[—-I
I I-—.'—— 1su(wI.-cAsII)

[see Note‘ A)

Z

9.
I-
‘I

E
E

O
u.

E
u.I

U

3
>
0

<1

I
I
I
I

I-‘Ir ‘v(CASL - av}
SLI I ;

NOTES: A. DSF = O for 3 write or block-write cycle. DSF = 1 for a load-color-register cycle.
8. DSF = O for 3 write cycle. DSF = 1 for a bIock—wriIe or load-color-regishar cycle.

Figure 55. Nonplpelinad 1-Cycleicolumn Write—. Block-Write-. and Load-Color-Fleglstepcycle Timlng
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'we'0'ow'o'¢'o'wo'¢'w¢'o'o'o'¢

READ" fo3of03oft?!3+?ofofof¢f¢fof+?o!o?+?o?o'

, temp}

fiii’§ 7 I . {KI} 1w(I=IAsI.):/

|I1(nAsI.-cAsH}- I I
. - » I

IF: teu(cAsI-I-HASLI :—-1' I. _ , , F ,

R5I7=0l 7 '_ ' I I - [\ { I ',
. ‘MRASL-RAV)| 1*:-1 I
I F I H— !Ia(cAv-nAsL}

I : I
- - I*- *au{nAsL-cns
I I I

Isutcnv-cAsLI1'<—I5 :
: I -I-— !n(nAsI.-cm) —*I

ld(nAsL-cw) H4
lhj '-Iu(RAV-FIASL) —-1

I
laumsrv-nAsL) -I-—-I I¢— ih{cAsL-Dsrv) -II

1 . tn[rnaH-HASI4 4|~*—-Jl _
: Ih{cAsL-THGL) 41?»: I '
I I‘— iII(nAsI.-TRGL} —-HI :

T—‘’I I .

fifi I l II-I(cAv-“rnGI.) -LID:{Z-I
. . I . . - j

I-I--~ tsumrn-RASLJ —-_I :

>

3
>
z

0
m

E
11

O
:3

§
d
O
z

n
n
n
I
I
I
I
I
I
u

D[63:O]

NOTE it DSF = O for a raacmransfar cycle. DSF = 1 for a spIit—registor raad—transTar cycie.

Figure 56. Nonplpellned 1-CycIe!Column Head-Transfer and Spill-Heglsler Read-Transier-Cycle Tlmlng
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.,...,.,.,.,.....,. . . . . . . . . . .
fofofofofofofofofofofifofofofofoftfofofo‘

(HASL-CASL} +3 I’ I
|su(HAsL-CASH) -'1 |

' in(nAsL-cAsH)

I '-’w{CASL)

),“’1

r 1I

‘ou{ AV-CASL}
I

p——:-—*;—: lhgcnv-RASL;
L-DH |n{cAsL-cm)

I .

L ‘ 1h{CASL-DSFVJ ADVANCEINFORMATION
tau('I’RGL'-RA5L}’1"JI : '- " Jr

1 I :*-—- tn{RA5L-THGL) —-illI ‘ .

'w{WL-IFIASL} -F—'Jl ll
_ } I F— th(RAsL-wva -——~I1

lsuuav-HA5Lj |
I ; HO} iv(nAsL-Dv) TD:

Dim!  ’.' ' 5 : : :‘—
NOTE A: DSF = 0 for a write—transfar cycle and DSF = 1 for a sprit-register write-transfer cycle.

Figure 57. Nonpipellned 1-Cyclefllolumn Write-Transler and Split-Register Write-Transfer-Cycle Timing
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nuov 3’3‘3°i’3*3‘33‘3’3’3’i’3‘$’i3‘3’5‘3‘3o o'3’3*3’3’3’3’3°3’3’3’3‘3‘i’3‘33'3’?3‘5‘3’3‘i‘3‘3‘3’3‘3’3’3’i"6 I A A.A'A A‘A.¢.¢.¢.A.A.o..A.§..n.a..L‘.‘. .9‘A..5.A..¢..¢.L.g.4.a’§.L.A..§ Q.4:.40.3‘4.A.A‘.s..n..o0a..A.A.g.A.n.¢.1

1 H— lau{RAsH-cAsL) —DI 1| I
I

tau¢cAsL-nAsI.} —|<————-J I
j I

I Hj1w{HAsL)*ra -——-H ‘
F[ I I : l I . I -I

I - _ .

I I . .

I I I ;1:lh(nAe|‘.L-cAsL1:I-1|
1 fku[CASH-RASL)fl 1 I 1
I rjtw¢cAsH}~———|* : : II '_ ll
' ' I I '. I '

Asrml -' I\_' I I '. '/ 2
I : I . I

I - I H-—-—-—-|n(cAsL-Av)-—————-91' I I

1 ‘I r I<Zth(nAsL-AVIZDI
Idjtoutnv-cAsL1:H I I II I

I1———-—- !au{RAv.nAsL)d’ : I
. I . .' I -I

M31 :16] Refresh Pseudo Address

I u I . I
n u I
1 n .

1:115:91

>

E
>
2

0
m

E
-n

O
:3

§
:'.I
O
2

'-su{D5FV-FMSL) #:1--I
I

Figure 58. Nonplpellned 1-Cyclelcolumn Refresh-Cycle Timing
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local-bus tlmlng: memory control signals - plpelined 1-cyclelcolumn
PARAMETER

la cA5|_.D\.r 1 Access time. D valid {in} from f-LT-S‘ low

ta C_,q3|_.D 2 Access time. D valid (in) from C7°T§ low

ta c,q3H_g\,r Access time. D valid (in) from 1 high fprechargel

ta Ft,e5|_.D\,.r Access time. D valid (in) from A low

ta gG,_-Dv Access time. o valid (in) from fl lovv
tc HQ Cycle time, read (see Note 4}

m Cycle time. write (see Note 4)

tc w 1-9 Cycle time. write (transfer cycle}
tc PC Cycle lime, page-mode read or write

tw |:;,l\3|_ Pulse duration. A low [see Note 4}

1... RASL w Pulse duration. WIS low. write cycle (see Note 4]

tw RASL Ta Pulse duration, WES low. write [transfer cycle}

1... RASH Pulse duration. F-'7T§ high

tw c,q3l__ Pulse duration, ETA-E; low

1,, CASH Pulse duration. A high

I“. c,q3H P5 Pulse duration. EE high (page—mode cycle)

‘N RGH Pulse duration. 7% high

ts“ c,lw_cA3|_ Setup time. A (column address} valid before fiS no longer high
15., cAV.cKoH Setup time. A {column address) valid before CLKOUT no longer low RH

15” n,w.n,q3L Setup time. A [row eddress) valid before FRTS no longer high

ts“ DV_CA5|_ Setup time. D valid before CAS no longer high tH 7
ts“ DV_cKoH Setup time. D valid before CLKOUT no longer low

l-5“ .(;A5t_ Setup time. W low before fine no longer high 8tH — 7

15., H_fiA5]_ Setup time. W high before fie‘ no longer high 5tH — 7

I5“ D3|=v.RAs|_ Setup time. DSF valid before l-‘E no longer high IH - 7

ts“ []3FV.CA3|_ Setup time. DSF valid before CE no longer high GIH - 7

ts“ DV.p;AsL Setup time. D valid {high} betore HAS no longer high {write-transfer cycle) 2ti.i — 7

lsu nGH_nA51_ Setup time. "FIE high before A no longer high 5tH - 7

ADVANCEINFORMATION
15“ R(3|_.n..l\3;_ Setup time. TFIG low to HAS no longer high Q... — 7

ts” fiA3|__.C_,qS|-1 Setup time. HAS low to CAS no longer low [see Note 6} 41H — 7
ts” c,e,3H.n,q3L Setup time. CA8 high to FIAS no longer high 8tH — 7

ts“ Uz_cA5|_ Setup time. D in high-impedance state to CAS no longer high 7t}.4 - 7

I5” Dz.-m(3|__ Setup time. D in high-impedance state to "_l'fi§ no longer high 5tH - 7

15“ E|__|-.1,q3i_ Setup time. W low to fiT\_S' no longer high tH - 7

tgu F|GH.o Setup time. fifi high to data driven 3tH - 7

tr. cA3|__cAV Hold time. A (column address} valid after (E low tH — 7

In RA5L-;:|AV Hold time. A [row address) valid after F737 low {see Note 6) 2lH — 7
NOTES: 4: Minimum value for this parameter occurs during cycles with a. single column access.

6. During write cycles. the actual value of this parameter is increased by 41H.
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Iocai-bus timing: memory control signals - plpelinad 1-cycleicoiurnn (continued)

T
in

fin

n

n

E

ih |:l_;\Sq__.D5FV Hoid time. DSF valid aria! @ low a
n
!h |:1As1_.wH Hold time. W high after fin? low a
lh RA5|__.TH{3H Hnid time, W high after fifi low

ET

B
Iii!

III
Ir. nGH.|qA5L Hold time. W low after W high (transfer cycia) [see Note 7] n

_f
K3
3
E

E!

3
NOTES: 6. During write cycles. the actuai value of this parameter is increased by 41“.

1?. During read. read-transfer. and splii-register read-transfer cycies. the aciual value at ihis paramiar is increased by 23+

29
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o
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I I--F— 1au(cAv-cAsL)

mM...LSAm......uwn."LSAWhof

- I I
u(cAsH -FIASL} :1

Id(nAsL-cAsL4 —H—'—-4
I I

Ih(nAsL-cAsH) I
!uu{nAsL-cAsH)

I

I
How Adduu

Iguassu-HASL) -41

r----- '-|u(W|-I-‘RASL) -4

Flgure 59. Plpellnad 1-Cyclefcommn He-ad~CycIe Timing
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1

1|-s{cAsL—nAsL}1

‘w[cASL‘}
L--1- iw(cAsH}pG

1au(c.¢w-cAsL} +1 L-

""'["v(CA5L nv)

Iaucov-casu +1 '*

W.»L

II5la!
u...IfAIL

O.u..|.||.|.
A

--or...‘I
Wh

IAWLC.S.LKL3cmAmMUI.
SI.
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_td{RAsL

(RASL-FIAV) ——'1

How Address

'-|u(DSFV-RABL) -]---1 |
' 1h{nAs1.—osFvr**-I

1au(rnaH-D)

| I--r Ih(f:A5L-wH)
r-— |uu(wL—cAsL)

NOTES: A. DSF as 0 lo: a write or block-write cycle. DSF = 1 for an Ioad—coIor-ragisier cycle.
B. DSF - 0 fat a write cycle. DSF - 1 tor a block-writs or !oad—coIar-register cycle.

Flgura 60. Plpallned 1-Cyclalcolumn Write-, Block-Writm and Load-Co|or—FIegIster-Cycle Timing
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I

u(CASI-I-RASL) +1 I . .
I H(RASL-CASL) ' I1—I1—lwtcg3R}cp

I f"‘su(I'-'IAE'I1.-CASH)-"'1 I I
‘MRASL-CASH} 1-rj':'1 *w{cAsL)

; j tIIIRAsI..nAv)

I I-————— lsucnnv-nAsL) (II I

Inuuasrv-nAsI.I-I-———-I I

I I 1rIIcnsI.-1'nGLI—h-+-—I1 .’

IIIICAV-'rI=IGL) -I-jrjfiI .

I r: IIIIHASI.-'rnaI.} _—>I I

W 7 \ I*--*I- teu(THGLI-RASL} ,' If
I
I
II I
I

I P

%su(wH-FIASLI +1 I :

W 

1

I I I . I ' | I I

ADVANCEINFORMATION
NOTE A: DSF = G for a read-transfer cycle. DSF = 1 fora split-register read-transfer cycle.

Figure 61. Pipalined 1-Cycleicolumn Read-Transfer and Split-Register Head-Transfer-Cycle Timlng

‘I’ TEXAS
INSTRUMENTS

POST OFFICE BOX1443 ' HOUSTON. TEXAS 7?251—I4-Ill



0086

TMS320C80

MULTIMEDIA VIDEO PROCESSOR

SPHS023 — JULY 1994

Wt‘¢'¢'o'¢'o'¢'o'o'¢'¢'o'¢'o'
‘ofofofofcfofofofof¢fo?o?¢Tofof¢fo. 0

IT,I ictwrrn , .
|-‘T |w(nAsa-I) v ‘ |

' I
l

!d(nAsL-cAsL}
I I

I |4— !uu{nAsL-cAsH) -1
I I I

I

. 'ntnAsL-cAsHI II . w(CA5H}PG'I"““|

I‘———‘ lnugcnsl-I-nA5L)

|
n
n
n
I
l
|
I
|
n
u
|

. tI1(FIAS!..-HAV) —<-——-I-I 1
' I

j ld[RASL-CAV) -dj:-I
' I I

||4———- tnu(nAv-RASL) {*1 I

« I

Iouwsl-'v-nAsL)—I-—-I I j I lh(cAsL-nsm I-—-4»--I

i .
I I I I
| I tn(cAsL-1Rm.)—1-——-*I

' ‘I1{CAV-TFIGL}

1au(‘rnGL-nAsL} -I-—-I | Inrrncm-RASL) 1-I-0—'I

_ I_ I : I-¢— IMRASL-TFIGL} -—~1 I :

j iau{wL-HASL] -I-<—q I

>

E
>
z

0
rn

E
-n

O
:u

:5
d
O
2

I I

0:53:01 K--
4 n n

NOTE flu DSF - 0 for a write-transfet cycle. DSF - 1 for a split-register wrnevaransfar cycle.

Figure 62. Plpellned ‘I-cyclalcolumn Wrlta—Tran5ier and Split-Fleglster Wrlte-Transfer-cycle Tlrnlng

*9 TEXAS
INSTRUMENTS

POST OFFICE BOX I443 ° HOUSTON, TEXAS TJ'25'I—I4-I3



0087

TMS320C80

MULTIMEDIA VIDEO PROCESSOR

SPRSO23 - JULY199l

hosblnterface tlrnlng

-NIT

SE

3
SE

SE!
SE
3
SE

_f
NOTE 3: Parameier must be me! only to ensure HREQ recognilion during Ihe Indicated clock cycle.

I I I I I I
n n I I I l

CLKOUT
' . '.

f-4* hu{I=IEov.cI<oH}

I
I
I
I

Id(HnoH-HAKH)

Flguro 63. Host-Interface Tlmlng
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video-Interface tlmlng: SCLK timing

1.; 3c SCLK period

1“. 5cKH Pulse dura ion. SCLK high

1“, 5cK|_ Pulse duration, SCLK low

it so Transition time. SCLK {rise and tall}

H— ‘cISCKi —>1

....ism.,I.... ‘=<-°-<=,K=+I I+
I I I ‘tI5°K}+‘f 1+I

I I

I I

‘w[SCKL) —I4—p-I

Figure 64. Video-lntertace Timing: SCLK Timing

video-Interface timing: FCLK Input and video outputs

 i
T3

jfl
j

cf
Dalay time, FCLK no longer high to HSYNC. VSYNC. CSYNCIHBLNK. CBLNKNBLNK. or

Ic:u=cI<L-svi.) CAREAIW

Delay time. FOLK no Iongar high to I-(SYNC. V§YN§. CSYNCVIHBLNK. GBLNKIVBLNK or
tau-‘CKL-SYH) CAHEA high

tr. FCKL.SYH Hold time. HSYNC. vsvnc, CSYNCIHBLNK. CBLNKIVBLNR. or CAFIEA high aftar FCLK lawan
1 . - TE

13

3
>
2

O
rt:

'2'
'11

O
3

E
d
O
z

I

' : IIJITDF ‘d{FCKL-SYH}
‘d(FcKL-SYL}-}4|~—éDi II

H"s~rNF. ‘H§YNc1 I pjbfi Ihu=cKL-Sm
1

VSYNCO. ESYNC1 I|1[FcK|_.3\f|-|’not I l
csTNcoIH’BLui<o I I
cstmc1xHaLm(1 K I I /CBLNKDNBLNKO
c‘ BI.NT<1NBTx1

CAREAO. cnnsm

Figure 65. Video-Interface Timing: FOLK Input and Video Outputs
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vIdeo—IntertacetIn1Ing: external sync Inputs

 i
15“ 3|V_p¢KH Setup tima. HSYNC. VSYNC. or CSYNC varid in FCLK no longer law

1h 3|V.r:cKH Hold time. HSYNC VSYNC. or CSYNC valid after FCLK high

_/—\_/T\_/_\_/T_/_\_/‘\_
FCLKCI
FC LK1

IMFCKH-SIV] -Ii-H I i
I | 1+-FF Icuislv-I=cKH}
[ I I

| I th(FcKH-siv) —I-I-D: [
}<—-FF 1au{sIv-FCKH) I

Figure 56. Video-Interface Timing: External Sync inputs

I-ISYNCO. HSYNC1
VSYNCD, VSYNC1
CSYNCD. CSYNC1
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emulator Interface connection

The ‘C80 supports emulation through a dedicated emulation portthat is a supersetotthe IEEE-1149.1 {JTAG)
standard. To support the ‘CBO emulator. a target system must include a 14-pin header (2 rows of 7 pins) with
the connections shown below.

“'3 Pin Spacing: 0.100 In. (X,Y)
7'” Pln Width: time in. Iquare poll

9D(+5Vl Pin Length: 0.235 In. nominal
TDO

TC Kl’-‘I ET

TCK
EHUO

X08510 XDS510 TARGET
SIG HAL STATE STATE

TMS

TD!

[30

DESCRIPTION

IEEE-1149.1 test mode select

IEEE-1149.1 test data input

IEEE-1 1 49.1 test data output

IEEE—1149.1 test clock — 10 MHz clock source from emulator. Can be used to drive system test
clock.

IEEE-1149.1 IBS1 reset

Emulation pin 0

Emulation pin 1

I
TCK

TR ST

U0

EMU 1 |,I'O

Presence detect. Indicates that the target is connected and powered-up. Should be tied to + 5 V
on target system

IEEE-1149.1 test clock return. Test clock input to the X0551!) emulator. Can be buffered or
unbuflered version of TCK.

PD rsv)

TCKRET

|'l"I ZC C:

For best results. the emulation header should be located as close as possible tothe ‘C80. if the distance exceeds
6 inches. the emulation signals should be buffered.

>

2
>
z

n
m

E
'11

0
:u

%
:1
O
2

Figure 67. Suggested Emulation Interface Configurations
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emulator Interface connection (continued)

The target system can also generate the test clock. This allows the user to:

' Set the test clock frequency to match his system requirements. (The emulator provides only a 10-MHz
test clock.)

' Have other devices in the system that require a test clock when the emulator is not connected

F More than Gin. fl

Figure 68. Emulation Interface Configuration With Test Clock Generated by the Target System

For multiprocessor applications. the following are recommended:

" TMS, TDI, TDO. and TCK should be buffered through the same physical package to reduce timing skew.

' Input buffers for TMS, TDI and TCK should be pulled high (5 V). A pullup resistor of 4.7 it!) or greater
is suggested.

Buffering EMUO and EMU1 is highly recommended to provide isolation. The buffers need not be in the
same physical package as TMS. TCK. TDI, or TDD. Putlups to 5 V are required and should provide a

signal rise time of less than 10 us. A 4.7-kn resistor is suggested for most applications.

ADVANCEINFORMATION
To ensure high quality signals, special PWB routing and use of termination resistors may be required.
The emulator provides fixed series termination (33 $2) of TMS and TDI and optional parallel terminators
(180 Q pullup and 270 Q pulldown} on TCKRET and TDD.
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T34 13

uzghll-n
_Iuugllm

Muir.-II—I
min.‘-—lm TDI

mlllj TCK

TC KR ET

Figure 69. Emuiator Interface With Multiprocessor Appllcatlons
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