TMS320C6201

Note: The timing parameters will
be disclosed in September 1997. DIGITAL SIGNAL PROCESSOR

® Highest Performance Fixed-Point Digital Signal

Processor (DSP) PACKAGE
- TMX320C6201: (BOTTOM VIEW)

5ns Instruction Cycle Time

[

of| 8
o

. g O0000000O0000000OOO0O000O0OO0O0O|A
8 x 32-bit Instructions/Cycle 00000000000000000000000000|B
0000000000000 000O0O0OO0O000O00O00O|C
1600M|PS 0000000000000 000O0OO0OOO0O0OO0O0OO0O|D
200 MHz Internal Clock Rate 9909¢° 9909¢° E
® VelociTI™ Advanced Very Long Instruction 0600 08006 ﬁ
Word (VLIW) CPU ooge o000l
— 8 Highly Independent Functional 9999 9999 L
Units: oooo ooooln
6 ALUs (32- / 40-Bit) 0009 cooolf
2 16-Bit Multipliers (32-Bit Results) 9999 999¢ iy
— Load-Store Architecture: 0000 ooooly
32 32-Bit General Purpose Registers 0009 coool|Y
— Instruction Packing Reduces Code Size ooge 089¢ A
- 100% Conditional Instructions 00000000000000000000000000| ¢
0000000000000 0000000O00000O0| Ap
*  Instruction Set Features 55855555855855585553555585] %
— Data Byte Addressable (8-,16-,32-Bit Data)
— 32-Bit Address Range
— 8-Bits Overflow Protection
— Saturation
— Bit-Field Extract, Set, Clear
— Bit Counting
- Normalization
- Register or 5-Bit Constant Index
- 15-Bit Positive/Negative Offset From Either ® 232-Bit General Purpose Timers
B14 or B15 Register * |EEE-1149.1 (JTAG) Boundary-Scan
® One Megabit On-Chip SRAM Compatible
- 512K BitInternal Program/Cache ® 352-Lead Ball Grid Array Package (BGA)

— 512K Bit Dual Access Internal Data )
) ® (0.25 Micron / 5-Level Metal Process
® 32-Bit External Memory Interface - CMOS Technology

— Glueless Interface To Synchronous
Memories: ® 3.3VI/Os, 2.5V Internal
SDRAM
SBSRAM
— Glueless Interface To Asynchronous
Memories:
SRAM
EPROM

® 4 Channel Bootloading Direct Memory Access
Coprocessor (DMA)

® 2 Multi Channel Serial Ports
— Direct Interface To T1/E1 Framers
— Compatible With MVIP And ST Bus
— 128 Channels
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Note: The timing parameters will
DIGITAL SIGNAL PROCESSOR be disclosed in September 1997.

architecture
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I ;ﬁ I 72%; < // > : II Data Memory '
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! a y 32 8 !
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1 % """ I 1
! PBUSC @ 2 '

32 S !
! Interrupt 5 1
! Selector [ a8 '
! A [ 1
| External Interrupts *— 1
| T »| DVAC | '
| — P 4+AUX 1
1 B 1
1 A 32 .
1 32 1
| y___ ' | HosT
: o€ S DR . | cpu
1 *5_ 1
1 E 1
1 o} Ti !
\ s imer0 1
| B Tmeo Je s |
! TMS320C6201 S . !
. g [l .
: & : SERIAL
! < MCSPO [€ —> DEVICE
1 v i 1
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1 1
1 < 1 »| SERIAL
! < HIEEIPL, gy 1| DEVICE
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DMEMC - Data Memory Controller

PMEMC - Program Memory Controller

PBUSC - Peripheral Bus Controller\

DMAC - DMA Controller

HPI - HOST PORT INTERFACE

TMS320C6201 Block Diagram
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Note: The timing parameters will
be disclosed in September 1997. DIGITAL SIGNAL PROCESSOR

signal groups

CLKIN BOOTMODE4
CLKOUT2 BOOTMODES3
CLKOUT1 < BOOT BOOTMODE?2

CLKMODE3 MODE BOOTMODE1

CLKMODE2 BOOTMODEO

CLKMODE1
PLLFREQ3 CLOCK / PLL RESET_
PLLFREQ2 EXT_INT4_
PLLFREQ1 > EXT_INT3_

PLLV RESET AND EXT_INT2_
PLLG INTERRUPTS EXT_INTL_
PLLF > IACK
> INUM3
™S > INUM2
TDO <« > INUM1
™I TTAG > INUMO
TCLK EMULATION
TRST_
EMUL < LITTLE ENDIAN LENDIAN
EMUO < > BIG ENDIAN
RSV3 > DMAC3
RESERVED 4
RSV2 DMA > DMAC2
RSV1
STATUS > DMACL
RSVO 1 > DMACO
POWER-DOWN
CONTROL/STATUS STATUS > PD_
16 HPI
HD [15:0] < > DATA (Host Port Interface)
< HAS_

HCNTRL1_ REGISTER » HR/W

HCNTRLO_ -
SELECT < HCS

CONTROL —

< HDS1_

HHWIL_ » B R :ngf

HBE1_ HALF-WORD / > -
HBEO BYTE SELECT > HINT_

TMS320C6201 CPU and Peripheral Signals
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DIGITAL SIGNAL PROCESSOR be disclosed in September 1997.

ED[310] —2<tp DATA > ARE_
(31:0] < > ASYNC MEMORY > AOE_
CONTROL > AWE
CE3_ < > ARDY
CE2_ < MEMORY MAP
CE1_ < SPACE SELECT > SSADS_
CE0_ <« SBSRAM > SSOE_
CONTROL > SSWE
e 20 > SSCLK
EA[21:2] € WORD ADDRESS
BE3 < ~ SDA10
BE2 < BYTE ENABLES SDRAM p SDRAS_
BE1L < CONTROL » SDCAS_
— SDWE
BEQ_ > -
- SDCLK
HOLD
- HOLD/HOLDA
HOLDA_ < EMIF
(External Memory Interface)

(GEN PURPOSE OUT) TOUT1 < TIMERL TIMERO > TOUTO (GEN PURPOSE OUT)
(GEN PURPOSE INP)  TINP1 TINPO  (GEN PURPOSE INP)
TIMERS
MCSP1 MCSPO
(GEN PURPOSE I/0) CLKX1 < > CLKX0 (GEN PURPOSE I/O)
(GEN PURPOSE I/0)  FSX1 < » RECEIVE RECEIVE |« > FSX0 (GEN PURPOSE I/O)
(GEN PURPOSE OUT)  DX1 < > DXO  (GEN PURPOSE OUT)
(GEN PURPOSE I/0) CLKR1 < > CLKRO (GEN PURPOSE I/O)
(GEN PURPOSE I/0)  FSR1 < TRANSMIT TRANSMIT > FSRO  (GEN PURPOSE I/O)
(GEN PURPOSE INP)  DR1 DRO  (GEN PURPOSE INP)
CLKS1 > cLock CLOCK [* CLKSO
MCSP
(Multi-Channel Serial Ports)

TMS320C6201 Peripheral Signals
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256
|vey ifwmpy afaoo  affaop 1fmv  1fstw  afabo 1 App  of PG
256-BIT WIDE
INSTRUCTION FETCH | ZERO 1 | SHL 0 IADD 1| suB 1 |stw 1| STW o| ADDK 1 | B o| S
PACKETS ARRIVE
FROM INTERNAL 4@ FEToH
PROGRAM MEMORY |aoo 1fsue 1fiow 1fow 1]B ofmvk 1fnop 1 nop  of PW
[vey 1fmpy 1faoo 1faop 1fstw 1fstw  1faook 1] nop of PR
DP . DISPATCH
32 32 32 32 32 32 32 32
\ 4 Y \ 4 Y Y \ 4 Y \ 4
| Ao [ | ~op | [ wey || sw | | sw | | wmpy || Aok | [ abo | oc ‘DECODE
Functional Functional Functional Frunctional Frunctional Functional Functional Functional
Unit Unit Unit Unit Unit Unit Unit Unit
L1 s1 M1 D1 ﬁ D2 M2 s2 L2
37
Al5 A14 A13 A12 A11 A10 A9 A8 A7 A6 A5 A4 A3 A2 Al A0 B15 B14 B13 B12B11B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO
REGISTER FILE A REGISTER FILE B
DATA1 DATA 2
32 32T Tsz 32
32 I___" ________________ Y ____ 32
1 DATA MEMORY CONTROLLER y
—
DATAADDRESS] = m m m = = m m e e e e e e e mm e mmm = = | DATA ADDRESS 2
A A
16 16 16 16
\4 \4
INTERNAL DATA MEMORY
TMS320C6201 CPU Functional Diagram
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TMS320C6201
DIGITAL SIGNAL PROCESSOR

Note: The timing parameters will
be disclosed in September 1997.

CPU Regqisters

PRELIMINARY INFORMATION

Al15| A14 [ A13 | A12 | A11|A10| A9 | A8 | A7 | A6 | A5 | A4 | A3 | A2 | Al | AO | Register File A
registers used for registers tested
circular addressing for condition
B15|B14|B13|B12|B11|(B10| B9 | B8 | B7 | B6 | B5 | B4 | B3 | B2 | B1 | BO | Register File B
registers
used with
15-bit offset
addressing
General Purpose Register Files
Control Registers
Acronym Name Description
AMR Addressing mode register Specifies whether to use linear or circular addressing for
one of eight registers. Also contains block sizes for circular
addressing.
CSR Control status register Contains the global interrupt enable bit, cache control bits,
and other miscellaneous control and status bits
PCE1 Program counter Contains the address of the fetch packet that contains the
execute packet in the E1 pipeline stage
IN Reserved
ouT Reserved
PDATA O Reserved
IER Interrupt enable register Allows enabling/disabling of individual interrupts
IFR Interrupt flag register Displays status of interrupts
ISR Interrupt set register Allows to manually set pending interrupts
ICR Interrupt clear register Allows to manually clear pending interrupts
ISTP Interrupt service table pointer Points to the beginning of the interrupt service routine
IRP Interrupt return pointer Contains the address to be used to return from a maskable
interrupt
NRP Non-maskable interrupt return Contains the address to be used to return from non-
pointer maskable interrupt
1-6 TMS320C6201 revision 2 - Preliminary Information Subject To Change
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TMS320C6201
DIGITAL SIGNAL PROCESSOR

31 26 | 25 21 | 20 16 |15 14|13 12|11 10/9 8|7 6|5 4|3 2|1 O
AMR rsv BK1 BKO B7m | B6m | BS5m | B4m | A7m | A6m | ASm | Adm
reserved block size 1 block size 0 linear or circular addressing mode select
31 24 | 23 16 | 15 10 9 8 7 54 2 1 0
CSR CPU ID REVISION ID] PWRD SAT EN PCC DCC t PGIE GIE
CPU type silicon power- | saturate | endian program data | previous | global
identification | identification down status | control |cache control| cache |GIE state| interrupt
modes control enable
T not used on 320C6201 (reserved)
31 0
PCE1 Program Counter (address of Fetch Packet containing Execute Packet in the E1 pipeline stage)
IN Reserved
ouT Reserved
PDATA O Reserced
31 16 | 15| 14 | 13 |12 | 11 | 10| 9 8 I 6 5 4 3 2 1 0
IER reserved IE15|IE14]IE13|IE12|IE11]IE10] IEQ| IES8 | IE7| IE6 | IES| IE4] rsv] rsv | NMIE] O
31 16 | 15| 14 | 13 |12 | 11 | 10| 9 8 I 6 5 4 3 2 1 0
IFR reserved IF15] IF14]IF13] IF12] IF11}IF10} IFQ | IF8 | IF7 J IF6 | IFES ] IF4 | rsv | rsv | NMIF] O
31 16 | 15| 14 | 13 |12 | 11 | 10| 9 8 I 6 5 4 3 2 1 0
ISR reserved IS15)1S14]1S13]1S12]IS11]1S10] IS9] IS8 | IS7 | IS6] I1S5] 1S4 ] rsv ] rsv | rsv | rsv
31 16 | 15| 14 | 13 |12 | 11 | 10| 9 8 I 6 5 4 3 2 1 0
ICR reserved IC15]1C14]1C13]IC12JIC11]IC10] ICO | IC8| IC7 | IC6] IC5] IC4] rsv | rsv] rsv | rsv
31 10(9 5 4 | 3 2 1|0
ISTP ISTB HPENT 0 0 0 0 0
interrupt service table base highest priority IE-enabled interrupt intr service packet size
address of the Interrupt Service Fetch Packet (ISFP) for the highest priority pending interrupt
31
0
IRP Interrupt Return Address
31
0
NRP Non-maskable Interrupt Return Address
Note:
only O's are permitted to be written to reserved fields of the registers.
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TMS320C6201

DIGITAL SIGNAL PROCESSOR

Note: The timing parameters will
be disclosed in September 1997.

Instructions
Instruction Set Summary
Functional Units
.L unit .M unit .S unit .D unit
ABS NORM MPY ADD EXT SET ADD
ADD (':(;T SMPY QBBE EXTU SHL ADDA
AND AND MVC t SHR LD mem
CMPEQ SADD B disp MV SHRU LD mem (15-bit offset) £
CMPGT SAT BIRP t MVK SSHL MV
cmpeTy ooV BNRPT  MVKH STPt | NEG
CMPLT 2320 Breg mg$ SuB ST mem
CMPLTU CLR OR SUB2 ST mem (15-bit offset) £
LMBD XOR XOR SuB
MV ZERO ZERO SUBA
NEG ZERO
t.S2 only T .D2 only

Instruction Execute Phases

instruction type

number of delay slots

execute phases used

Branch (from E1 of branch to E1 5 E1, , ,E1
of 1% instruction after branch)
Load (incoming data) 4 E1l, E2, E3, E4, E5
Multiply 1 El, E2
Load (address modification) 0 E1l
Single-cycle (ADD, for example) 0 El
Store 0 El
NOP (no execution) - -
1-8 TMS320C6201 revision 2 - Preliminary Information Subject To Change

22 July, 1997



Note: The timing parameters will
be disclosed in September 1997.

TMS320C6201
DIGITAL SIGNAL PROCESSOR

Pipeline Description

Pipeline stage pipeline phase symbol during this stage:
Program Fetch Program Address Generate PG Address of the Fetch Packet is determined
Program Address Send PS Address of the Fetch Packet is sent to memory
Program Wait PW Program memory read is performed
Program Data Receive PR Fetch packet is expected at CPU boundary
Program Decode Execute Packet Dispatch DP Next Execute Packet sent to Functional Units
Decode DC Instructions are decoded in Functional Units
Execute Execute 1 El Instruction conditions evaluated, operands read
Load/Store addresses computed/modified
Branches affect Fetch Packet in PG stage
Single -cycle results written to register file
Execute 2 E2 Load address is sent to memory
Store/STP address and data are sent to memory
Single-cycle instructions may set the SAT bit
Multiply results written to the register file
Execute 3 E3 Load memory reads are continuing
Multi-cycle instruction may set the SAT bit
Execute 4 E4 Load data arrives at the CPU boundary
Execute 5 E5 Load data is placed in the register
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TMS320C6201

DIGITAL SIGNAL PROCESSOR

CPU instruction opcode map

Note: The timing parameters will
be disclosed in September 1997.

31 29 (28| 27 23| 22 18| 17 13|12| 11 5/4|13|2|1|0
.L unit creg z dst src2 srcl/cst X op 1]11]0
31 29 |28| 27 23|22 18|17 1312 11 7/6|/5/4]/3/2/1]0
.M unit creg z dst src2 srcl/cst X op 0]l0]0]O0 0| s| p
31 29 (28| 27 23| 22 18| 17 13|12|11 65/4|/3|2|1/|0
.S unit creg z dst src2 srcl/cst X op 11]0]0]0
31 29/|28| 27 2322 76[(5(4(3|2|1]|0
.S unit creg V4 adst cst 1]o0]j1]0]0]|s]|p
MOVK and ADDK instructions
31 29|28|27 23| 22 18|17 13|12 76|5/4)3[2|1]|0
.D unit creg z dst src2 srcl/cst op 1]0j0|o0]oO]|s]|p
31 29(28|27 23 22 7|6 413210
8
.D unit creg z dst/src cst y ld/st 111 s]|p
Load/Store with 15 bit offset
31 29(28|27 23|22 1817 1312 9/8|7|6 413210
.D unit creg z dst/src base R offset R/cst mode | r|y ld/st Oj1l]s|p
Load/Store ‘base R’ + ‘offsetR/cst’
p | parallel instruction creg condition register (A1, A2, B1, B2, B3, 0000b - always true)
destination file A or B dst destination register
X | cross path op functional unit operation code
y | base addrin B14 or B15 cst constant
test for zero or non-zero ld/st types of load/store (signed, unsigned, half etc.)
r | reserved mode | addressing mode (linear, circular)
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be disclosed in September 1997.

memory map

Starting
address

0000 0000

0100 0000

0140 0000

0141 0000

0180 0000

01C0 0000

0200 0000

0300 0000

0400 0000

8000 0000

8001 0000

8040 0000

FFFF FFFF

Memory Map 0

Block size
(bytes)

__________ 1
External Memory Space 16M :
CEO |
————————— |
External Memory Space aM i
CE1l I
e 1
Internal Program RAM 64K : :
I I
N am |
Reserved i i
I I
—_—— .l
Internal Peripheral Space aM :
I
————————— !
Reserved am :
|
_________ 1
External Memory Space 16M :
CE2 |
————————— |
External Memory Space 16M i
CE3 I
————————— 1
Reserved 1984M :
I
. !
Internal Data RAM 64K : :
L
-1 |
Reserved : :
I I
—_—— !

Reserved 2 044M

Starting
address

0000 0000

0001 0000

0040 0000

0140 0000

0180 0000

FFFF FFFF

TMS320C6201
DIGITAL SIGNAL PROCESSOR

Memory Map 1

Internal Program RAM

Reserved

External Memory Space
CEO

External Memory Space
CE1l

same as Memory Map 0
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TMS320C6201
DIGITAL SIGNAL PROCESSOR Note: The timing parameters will

be disclosed in September 1997.

clock characteristics and timing

1-12

The 320C6201 uses an external oscillator to drive the on-chip PLL (Phase-Locked Loop) circuit that
generates the internal CPU clock. The PLL typically multiplies the external oscillator frequency by 4 and
feeds the resulting clock to CLKOUT1 output pin. Other clocks such as CLKOUT2, SDCLK, SSCLK are
derived from the internal CPU clock. Most timing parameters of this device are defined relative to the
CLKOUT1 clock and specifically to it's rising edge. SDRAM timings are specified relative to SDCLK and
SSRAM timings are specified relative to SSCLK.

In addition to x4 mode, the clock circuit can operate in multiply by 1 mode, where the internal CPU clock is
the same as the CLKIN frequency. The factors to consider in choosing the multiply factor include board
level noise and clock jitter. The x4 mode will minimize the board noise, while the x1 mode will reduce the
jitter. The clock mode is controlled by two CLKMODE pins.

The amount of time that the PLL needs to synchronize to the output frequency depends on the CLKIN and
CLKOUT1 frequencies and is typically in the range of tens of microseconds. See the PLL Component
Selection table for the exact time. The synchronization time affects the duration of the Reset signal in that
the Reset has to be asserted long enough for the PLL to synchronize to the programmed output frequency.

Three PLLFREQ pins identify the range of CLKOUT1 frequencies that the PLL is expected to synchronize
to. The PLL also requires 2 bypass capacitors (between PLLV and PLLG), external low-pass filter
components (R1, C1 ,C2) and the EMI filter. The values for R1, C1, C2 and the filter depend on the CLKIN
and CLKOUT1 frequencies. Refer to the PLL Component Selection table to chose correct values for the
PLL external components and the EMI filter.

TMS320C6201 revision 2 - Preliminary Information Subject To Change
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TMS320C6201

Note: The timing parameters will
be disclosed in September 1997. DIGITAL SIGNAL PROCESSOR

clock PLL
3.3V

CLKOUT1 Frequency Range 40-200MHz 0 1 O

CLKOUT1 Frequency Range 35-160MHz 0 0 1

CLKOUT1 Frequency Range 25-135MHz 0 0 O

20K Ohms
2.5V
PLLV 9 %

5 PLLF T & &

- Rli o—

= -
-4 L -4 PLL block diagram
D T fl'\ lap) oLLG g s

10uF .OlUF C1 C2 >
(bypass) - I

- 5

CLKIN g9 g O

§§ CLKOUTL 4 M M ML LL

T Z

1 1- MULTx4 f(CLKOUT)=f(CLKIN)x 4 >_

0 1 - Reserved m

1 0 - Reserved <

0 0 - MULTx1 f(CLKOUT)=f(CLKIN) Z

Note: E

1. For CLKMODE x4, values for C1, C2 and R2 depend on CLKIN and CLKOUT frequencies. d

2. For CLKMODE x1, the PLL is by-passed and all six external PLL components can be m
removed. For this case, the PLLV terminal has to be connected to a clean 2.5V supply and o
the PLLG and PLLF terminals should be tied together.

3. Due to overlap of frequency ranges when choosing the PLLFREQ more that one frequency
range can contain the CLKOUT1 frequency. Choose the lowest frequency range including the
desired frequency. For example, for CLKOUT1 = 133MHz, chose PLLFREQ value of 001b.

For CLKOUT1 = 166 or 200MHz choose PLLFREQ value of 010b. PLLFREQ values other
then 000b, 001b and 010b are reserved.
X TMS320C6201 revision 2 - Prelimin ary Informat ion Subject To Change 1-13
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Note: The timing parameters will
DIGITAL SIGNAL PROCESSOR be disclosed in September 1997.

PLL component selection table

cycle CLKMODE CLKIN CLKOUT1 R1 C1 c2 EMI filter Lock

time (MH2) (MH2) Q) (UF) (PF) part no. Time

(ns) (us) T
5 x4 50 200 16.9 15 2700 TDK #153 59
5.5 x4 455 181.8 13.7 18 3900 TDK #153 49
6 x4 41.6 166.7 17.4 A5 3300 TDK #153 68
6.5 x4 385 153.8 16.2 .18 3900 TDK #153 70
7 x4 35.7 142.9 15 .22 3900 TDK #153 72
7.5 x4 33.3 133.3 16.2 .22 3900 TDK #153 84
8 x4 313 125 14 .27 4700 TDK #153 e
8.5 x4 294 117.7 11.8 .33 6800 TDK #153 67
9 x4 27.7 1111 11 .39 6800 TDK #153 68
9.5 x4 26.3 105.3 10.5 .39 8200 TDK #153 65
10 x4 25 100 10 A7 8200 TDK #153 68

1 full EMI filter part number : ACF 451832-153-T

t Under some operating conditions, the maximum PLL lock time may vary as much as 150% from the specified typical value.
For example if the typical lock time is specified as 100 us, its maximum value may be as long as 250 us.

Note: For CLKMODE x1, the PLL is by-passed and all six external PLL components can be removed. For this case, the PLLV
terminal has to be connected to a clean 2.5V supply and the PLLG and PLLF terminals should be tied together.
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Note: The timing parameters will
be disclosed in September 1997. DIGITAL SIGNAL PROCESSOR

Power Supply Sequencing

Since there are two supplies, an additional issue to consider by system designers is power supply
sequencing. Ideally the two supplies (DVdd and CVdd) should be brought up simultaneously. However, in
some cases this is not possible. If the two supplies cannot be brought up simultaneously, the DVdd should
not exceed the CVdd supply during power-up by more than 2V and the CVdd should not exceed the DVdd
supply by more than 0.5V. Both supplies should be linked together so that if one fails, the other one is shut
down as well. To accomplish that, the “powergood” signal of one supply can be connected to the “inhibit” pin
of the other.

thermal considerations

Like most high-performance processors, the 320C6201 can dissipate some thermal energy during normal
operation. The high level of integration, high clock frequency and large on-chip memory arrays have an
increased effect on the silicon junction temperature (Tj) compared with a lower performance DSP. To ensure
proper operation and device reliability, the silicon junction temperature must not exceed maximum junction
temperature (related to maximum case temperature Tc__ ). Under operating conditions, system level thermal
management is needed to assist with dissipating the heat away from the chip package. A passive heat sink
provides a reliable and cost effective method for removing the excess heat. The size and shape of the heat
sink depend on the operating conditions of the ‘320C6201 device and the characteristics of the system within
which it operates.

‘320C6201 device operating conditions that can affect power dissipation:

» operating frequency

» chip manufacturing process type
» use of power-down (idle) modes
e amount of on-chip activity :

number of functional units exercised every cycle

frequency of the internal data memory accesses

frequency of the internal program memory accesses

rate at which the internal buses charged and discharged
activity level of on-chip peripherals (DMAs, Serial Ports, etc.)
rate at which data is being driven on and off the chip

system considerations for choosing a heat sink:

» air flow rate over the board housing the ‘320C6201

e ambient air temperature

« area/ type of joint between package and the heat sink
» board design and layout
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TMS320C6201
DIGITAL SIGNAL PROCESSOR Note: The timing parameters will

be disclosed in September 1997.

thermal analysis and heat sink selection

1-16

Most of the current consumed by CMOS devices is Alternate Current (AC), which is charging and
discharging the capacitances of internal nodes, pins and the external pin loads. The current flowing through
the 320C6201 causes the temperature of the silicon die to rise. In order to maintain device reliability and
proper operation, the junction temperature must not exceed the maximum specified junction temperature. As
the heat is transferred from the die to the package, the case temperature of the package also rises. The
junction to case thermal resistance ROjc, together with the maximum junction temperature are parameters
that determine the maximum case temperature Tc . Because of these factors, the specification of
temperature is given in terms of Tc__ in the recommended operating conditions section of this document.

From the case, the heat typically flows to the surrounding air up through the heat sink and down through the
pins and the board. The heat dissipation through the board material largely depends on the number of power
and ground layers inside the board. The portion of the power that is dissipated by the heat sink must first
propagate through the case-sink joint. The thermal resistance of case to sink joint can vary depending on the
type of joint used such as thermal epoxy or double-sided adhesive pads. The rate at which the heat is
transferred from the sink to the ambient air, to a large degree depends on the velocity of the air at the heat
sink. The heat flow from the sink rises with the speed of the airflow. The objective of the examples in this
section is to present a method for first order approximation of the size of the heat sink needed to keep the
maximum case temperature from exceeding the Tc_ . during maximum system operating conditions.
Following heat sink installation, the actual case temperature should be measured to verify that it doesn'’t
exceed theTc__, value.

Heat transfer analysis can be a complex task depending on the degree of accuracy required in modeling of
system components. A number of computational fluid dynamics and heat transfer tools are available to
provide highly accurate results. Experimental methods could be used as well for analyzing heat flow. This
document uses a simplified approach to select a heat sink that matches a particular operating environment.
The driving parameter in determining the heat flow is the maximum case temperature which must stay below
Tc,,, at all times during device operation. The system parameters that have first order effect on the case
temperature are the average device power dissipation, ambient air temperature and air approach velocity.
The choice of the heat sink largely depends on those factors as showed in the following examples. Other
factors that may affect the heat dissipation include board design/materials and case to sink attachment
method. The relatively long Time Constant of the case/sink combination (around 2 minutes) can effectively
smooth out any power peaks that may occur. To validate proper operation of the heat sink, a small hole
should be drilled in the center of the sink in order to place a miniature thermocouple directly on the case
(center top surface) for measuring the actual case temperature under system’s maximum expected operating
conditions.

TMS320C6201 revision 2 - Preliminary Information Subject To Change
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be disclosed in September 1997.

*»

air P N N
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(board)

(board to air)
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TMS320C6201

Note: The timing parameters will
DIGITAL SIGNAL PROCESSOR be disclosed in September 1997.

heat sink selection example 1

» Specify operating conditions (this system reflects a typical PC operating environment using a production
version of the 320C6201 with high performance internal memory arrays)

Pa=42W average power dissipated by the case

Tamax = 40 °C ambient air temperature

Vamin = 85 LFM air approach velocity (linear feet per minute)

Rmax = 9Mm height limit for the heat sink (system requirement)
RGcs = 0.5 °C/W case to sink thermal resistance (using thermal epoxy)
TCmax = 90 °C case temperature

» Estimate the total power that needs to be dissipated by the heat sink, Ps

Ps =Pa -1W (assume 1W dissipation through the board)
Ps=42-1=32W

« Compute the maximum heat sink to air thermal resistance R®sa that will maintain the case temperature below
Tcmax for the operating conditions specified above.

ROsa + ROcs = (Tc -Ta) / Ps
ROsa ={(Tc-Ta)/ Ps} - ROGcs
ROsa ={(90 - 40) / 3.2} - 0.5
ROsa = 15.1 °C/W
» Choose the heat sink based on the computed maximum sink to air resistance RO©sa and the minimum air
approach velocity inside the enclosure. The heat sink performance plot below verifies that at 85 LFM minimum
air velocity, the sink to air thermal resistance will indeed stay at or below the Rsa value of 15.1 °C/W that is

required to maintain the case temperature below Tcmax for the listed operating conditions. Actual experimental
measurement of the case temperature should be performed next to verify heat sink performance.
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TMS320C6201
DIGITAL SIGNAL PROCESSOR Note: The timing parameters will

be disclosed in September 1997.

heat sink selection example 2

Specify operating conditions (this example uses a pre-production version of the 320C6201)

Pa=69W average power dissipated by the case

Tamax = 55 °C ambient air temperature

Vamin = 140 LFM air approach velocity (linear feet per minute)

Rmax = 17mm height limit for the heat sink (system requirement)
RGcs = 0.2 °C/W case to sink thermal resistance (using thermal grease)
TCmax = 90 °C case temperature

Estimate the total power that needs to be dissipated by the heat sink, Ps

Ps=Pa -2W (assume 2W dissipation through the board)

Ps =69 -2=49
w

Compute the maximum heat sink to air thermal resistance R@sa that will maintain the case temperature below
Tcmax for the operating conditions specified above.

ROsa + ROcs = (Tc -Ta) / Ps

ROsa ={(Tc-Ta)/ Ps} - ROGcs

ROsa ={(90 - 55) / 4.9} - 0.2

ROsa = 6.9 °C/W
Choose the heat sink based on the computed sink to air resistance R@sa and the minimum air approach
velocity inside the enclosure. The heat sink performance plot below verifies that at 140 LFM minimum air
velocity, the sink to air thermal resistance will indeed stay at or below the Rsa value of 6.9 °C/W that is

required to maintain the case temperature below Tcmax for the listed operating conditions. Actual experimental
measurement of the case temperature should be performed next to verify heat sink performance.
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TMS320C6201

Note: The timing parameters will
DIGITAL SIGNAL PROCESSOR be disclosed in September 1997.

absolute maximum ratings over operating free—air temperature range (unless otherwise

noted) T
Supply voltage range, CV,, (SEe NOtE 1) ... ...ttt e -0.3 to 3V
Supply voltage range, DV, (SEe NOtE 1) ... ...ttt e -0.3 to 4V
INPUL VORAGE TANGE .« . e ettt et e -0.3 to 4V
OUtpUL VOItAgE TaNGE . . .o oo -0.3 to 4V
Operating case temperature range, T, ........oti it i 0°C to 90°C
Storage temperature range, T ... -55°C to 150°C

T 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.

NOTEL: All voltage values are with respect to Vg

TMX320C6201 recommended operating conditions

PARAMETER TEST CONDITIONS MIN NOM MAX UNIT
CVpp Supply voltage 2.38 2.50 2.62 \%
DV, Supply voltage 3.14 3.30 3.46 \%
Vgs Supply voltage 0 0 0 \%
Viu High-level input voltage 2.0 \%
V. Low-level input voltage 0.8 \%
lon High-level output current -12 mA
lou Low-level output current 12 mA
T Case temperature 0 90 °C

TMX320C6201 electrical characteristics over recommended ranges of s upply voltage and
operating case temperature

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Vou High-level output voltage DV,, = MIN lop= MAX 2.4 \
Voo Low-level output voltage DVpp,=MIN lo.= MAX 0.5 \
I, Input current V, = Vg to DV, +10 UA
loz Off-state output current Vo=DVy, or 0V +10 UA
Iopay Supply current CVpp = MAX 200 MHz 18t TBD A
Iopay Supply current DV, = MAX 200 MHz 258 TBD mA
C, Input capacitance 10 pF
Co Output capacitance 10 pF
1-21 Note: Ipp2v parameter will be smaller in future revisions of 320C6201 ige
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TMS320C6201

Note: The timing parameters will
be disclosed in September 1997. DIGITAL SIGNAL PROCESSOR

parameter measurement information
* loL

Tester Pin
Electronics

50 Ohms Output
VLoAD Under
Test
I Cr
TTL-Level Outputs
Where: lou = 12 mA (all outputs)
lon = -12 mA (all outputs)
V = 21V

LOAD

CT
signal transition levels

30 pF typical distributed load circuit capacitance

TTL-output levels are driven to a minimum logic-high level of 2.4 V and to a maximum logic-low level of 0.6 V
Figure 3.1 shows the TTL-level outputs.

TTL-Level Outputs

TTL-compatible 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 highis 2 V.

Figure 3.2 shows the TTL-level inputs.

TTL-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 low is 0.8 V.

» For a low-to-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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TMS320C6201
DIGITAL SIGNAL PROCESSOR

input and output clocks

CLKIN timing parameters

Note: The timing parameters will
be disclosed in September 1997.

NO CLKMODE = x4 CLKMODE = x2 CLKMODE = x1 UNIT
MIN MAX MIN MAX MIN MAX
1 t.(CLKIN) Period of CLKIN ns
2 t,(CLKIN) Pulse duration of CLKIN high ns
3 t,(CLKIN) Pulse duration of CLKIN low ns
4 t(CLKIN) Transition time of CLKIN ns
»l —>le—y
e
CLKIN / \ / \ /
4 —>
CLKIN Timing
CLKOUT1 timing parameters
NO MIN TYP MAX UNIT
1 t.(CKO1) Period of CLKOUT1 t ns
2 t,(CKO1) Pulse duration of CLKOUT1 high ns
3 t,(CKO1) Pulse duration of CLKOUT1 low ns
4 t,(CKO1) Transition time of CLKOUT1 ns
] —> 4
ckoutt . _ /[ \__ /[ ]
4—>

t This parameter is a functional minimum and is not tested

1-24
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Note: The timing parameters will

be disclosed in September 1997.

CLKOUT2 timing parameters

TMS320C6201

DIGITAL SIGNAL PROCESSOR

NO MIN MAX UNIT
1 t.(CKO2) Period of CLKOUT2 ns
2 t,(CKO2) Pulse duration of CLKOUT2 high ns
3 t,(CKO2) Pulse duration of CLKOUT2 low ns
4 t(CKO2) Transition time of CLKOUT2 ns
»l —>le—y
|
ctkout2 I [ - [
4 —>

CLKOUT2 Timing

SDCLK, SSCLK timing parameters

SDCLK timing parameters are the same as CLKOUT2 parameters

SSCLK timing parameters are the same as CLKOUT1 or CLKOUT2 parameters, depending on SSCLK
configuration

relation of SDCLK, SSCLK and CLKOUT2 to CLKOUT1

CLKOUT1

SSCLK

cLkouT2z / \ |

SDCLK

*»

NO MIN MAX [ UNIT
1 t,(CKO1-CKOUT?2) Delay from CLKOUT1 edge to CLKOUT?2 edge ns
2 t,(CKO1-SSCLK) Delay from CLKOUT1 edge to SSCLK edge ns
3 t,(CKO1-SDCLK) Delay from CLKOUT1 edge to SDCLK edge ns
Ons 10ns 20ns 30ns 40ns

-1

-2

L3

I N 2 W e A U

AR A S 2 2 N 2

Relation of CLKOUT2, SDCLK and SSCLK to CLKOUT1
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TMS320C6201
DIGITAL SIGNAL PROCESSOR

asynchronous memory timing

timing requirements for Asynchronous Memory cycles

Note: The timing parameters will
be disclosed in September 1997.

NO MIN MAX UNIT

7 t,(D-CKH) Setup time, read D before CLKOUT1 high ns

8 t,(CKH-D) Hold time, read D valid after CLKOUT1 high ns

17 t (ARDY-CKH)  Setup time, ARDY before CLKOUT1 high ns

18 t,(CKH-ARDY) Hold time, ARDY valid after CLKOUT1 high ns
Z
2
< switching characteristics for Asynchronous Memory cycles
E NO MIN MAX UNIT
m 1 t,(CKH-CE) Delay time, CLKOUT1 high to CE_ low ns
O 2 t,(CKH-CE) Hold time, CLKOUT1 high to CE_ low ns
LI. 3 t,(CKH-BE) Delay time, CLKOUT1 high to BE_ valid ns
Z 4 t,(CKH-BE) Hold time, CLKOUT1 high to BE_ valid ns
g 5 t,(CKH-A) Delay time, CLKOUT1 high to EA valid ns
E 6 t,(CKH-A) Hold time, CLKOUT1 high to EA valid ns
< 9 t,(CKH-D) Delay time, CLKOUT1 high to ED valid ns
Z 10 t,(CKH-D) Hold time, CLKOUT1 high to ED valid ns
— 11 t,(CKH-OE) Delay time, CLKOUT1 high to AOE_ low ns
E 12 t,(CKH-OE) Hold time, CLKOUT1 high to AOE__ low ns
: 13 t,(CKH-RE) Delay time, CLKOUT1 high to ARE__ low ns
Lu 14 t,(CKH-RE) Hold time, CLKOUT1 high to ARE_ low ns
m 15 t,(CKH-WE) Delay time, CLKOUT1 high to AWE__ low ns
n_ 16 t,(CKH-WE) Hold time, CLKOUT1 high to AWE__ low ns

T Values specified by design and not tested
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TMS320C6201

Note: The timing parameters will
be disclosed in September 1997. DIGITAL SIGNAL PROCESSOR

Ons 25ns 50ns 75ns |
| | | | | | | | | | | | | | | |
| [seTuP=1 | ., STRB=3 and ARDY active ‘ | Hotp=1 |
| | sfrb count=2 strb count=1 strb count=0 strb count=0 strb count=0 | |
CLKOUT1 l/ \ / \ \ / \ / \ / \ / \ \ / \ / \ /
1 ‘ ‘ ‘ 2
ce. | ~ S
| {3 ‘ {4
BE_[30] | BET ‘ —
| 6
EAlL30) A — —
| - — :
DL S o S e—
. ' 12
AOE_ | /—|_\ _—|/—
l | =13 =14 |
N =
B I I | | | I I
| | | | S | |
g WD W a0

ASYNCHRONOUS MEMORY READ TIMING WITH INACTIVE/ACTIVE ARDY

Note: If during a rising edge of CLKOUT1 the STROBE count is 1 or 0, and the ARDY signal was active during the previous edge, the next edge
of CLKOUT1 will end the ARE_ or AWE_ strobes. Otherwise the read or write cycle will be extended by at least one more CLKOUT1 period.

ons 25ns 50ns |75ns
| | | | | | | | | | | | |
‘ ‘ SETUP=1 ‘STROBEZI ‘ HOLD=1 ‘ SETUP=1 ‘STROBEZI ‘ HOLD=1 ‘
CLkouTl /— \__ / \__ /[ \_ [/ \_ [/ \_ [ \_ [/ \_J \_/
| . | | L2
CE_ : : —
\ 3 —4 \ \ \
BE_ [3:0] BEL X i BE2 i i N
5 —{6 | | |
EA[13:0] AL X ‘ A2 ;|
| o [ 10 \ \ \
ED [31:0] | [ D1 X \ 52 -
AOE_ |/ i i i i i
AWE_ \ / | | | | |
| | Los Lae T | |
ARE_ | \ ™\ -/ 1 T\ _/ \
ARDY | / 1 | | | 1 1 1

ASYNCHRONOUS MEMORY WRITE TIMING WITH ARDY TIED HIGH
Note: The minimum strobe width value is 3 if inactive (low) ARDY is used to extend the asynchronous read or write cycles (see the read timing

diagram). Otherwise, if the ARDY is always active (high), the minimum strobe width is 1(see the write timing diagram).
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TMS320C6201

Note: The timing parameters will
DIGITAL SIGNAL PROCESSOR be disclosed in September 1997.

sync-burst memory timing

timing requirements for Synchronous Burst Memory cycles

NO MIN MAX UNIT

7 t,(D-CKH) Setup time, read D before CLKOUT1 high ns

8 t,(CKH-D) Hold time, read D valid after CLKOUT1 high ns
Z
g switching characteristics for Synchronous Burst SRAM (SBSRAM) cycles
< NO MIN MAX UNIT
E 1 t,(CKH-CE) Delay time, CLKOUT1 high to CE_ low ns
m 2 t,(CKH-CE) Hold time, CLKOUT1 high to CE_ low ns
O 3 t,(CKH-BE) Delay time, CLKOUT1 high to BE_ valid ns
m 4 t,(CKH-BE) Hold time, CLKOUT1 high to BE_ valid ns
Z 5 t,(CKH-A) Delay time, CLKOUT1 high to EA valid ns
— 6 t,(CKH-A) Hold time, CLKOUT1 high to EA valid ns
>' 9 t,(CKH-D) Delay time, CLKOUT1 high to ED valid ns
m 10 t,(CKH-D) Hold time, CLKOUT1 high to ED valid ns
< 11 t (CKH-ADS) Delay time, CLKOUT1 high to SSADS_ low ns
Z 12 t (CKH-ADS) Hold time, CLKOUT1 high to SSADS_ low ns
E 13 t,(CKH-SSOE) Delay time, CLKOUT1 high to SSOE__ low ns
— 14 t(CKH-SSOE)  Hold time, CLKOUT1 high to SSOE_ low ns
L_Iu 15 t,(CKH-SSWE) Delay time, CLKOUT1 high to SSWE__ low ns
m 16 t(CKH-SSWE)  Hold time, CLKOUT1 high to SSWE_ low ns
D. T Values specified by design and not tested
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be disclosed in September 1997.

TMS320C6201

DIGITAL SIGNAL PROCESSOR

Ons 25ns 50ns 75ns
| I I I I I I I I I I I I I I I
SSCLK ( \ / \_/ \ / \_/ \ / \_/ \ \_/ \ / ‘
I 1 —{2
CE_ | /
I 3 _.|4
BE_[3:0] | BET X_BE2 X BE3| X_ BEA] XU
I 5 {6
EA[130] | AN AT X AZ XA Y A
I |-—7————|8
ED [31:0] | N 0T X 02| X 3 Qi
| —s11 |12
SSADS_ | \ /
{13 —{14
SSOE \ /
SSWE_ 1 /
SBSRAM READ TIMING
Ons 25ns 50ns 75ns
| I I I I I I I I I I I I I I I
SSCLK ( \ / \_/ \ / \_/ \ / \_/ \ \_/ \ / ‘
| {1 {2
CE_ | \ /
I —-|3 _.|4
BE_[3:0] | I BET X_BE2Z X BE3 X BEA| XU
5 —{6
EA[13:0] | Al XAz X' A3 X A N
| 9 —>{10
ED [31:0] |—— D1 X D2 X D3 X D4| )
| —s11 —»]12
SSADS_ | \ /
SSOE_ /
I {15 {16
SSWE_ |/ \ /
SBSRAM WRITE TIMING
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TMS320C6201
DIGITAL SIGNAL PROCESSOR

synchronous DRAM timing

timing requirements for Synchronous DRAM (SDRAM) cycles

Note: The timing parameters will
be disclosed in September 1997.

NO MIN MAX UNIT
7 t,(D-CKH) Setup time, read D before CLKOUT1 high ns
8 t,(CKH-D) Hold time, read D valid after CLKOUT1 high ns

switching characteristics for Synchronous DRAM (SDRAM) cycles

NO MIN MAX UNIT
1 t,(CKH-CE) Delay time, CLKOUT1 high to CE_ low ns
2 t,(CKH-CE) Hold time, CLKOUT1 high to CE_ low ns
3 t,(CKH-BE) Delay time, CLKOUT1 high to BE_ valid ns
4 t (CKH-BE) Hold time, CLKOUT1 high to BE_ valid ns
5 t,(CKH-A) Delay time, CLKOUT1 high to EA valid ns
6 t,(CKH-A) Hold time, CLKOUT1 high to EA valid ns
9 t,(CKH-D) Delay time, CLKOUT1 high to ED valid ns
10 t,(CKH-D) Hold time, CLKOUT1 high to ED valid ns
11 t (CKH-SDA10) Delay time, CLKOUT1 high to SDA10_ valid ns
12 t (CKH-SDA10) Hold time, CLKOUT1 high to SDA10_ valid ns
13 t(CKH-SDRAS)  Delay time, CLKOUT1 high to SDRAS_ low ns
14 t(CKH-SDRAS)  Hold time, CLKOUT1 high to SDRAS_ low ns
15 t(CKH-SDCAS)  Delay time, CLKOUT1 high to SDCAS_ low ns
16 t(CKH-SDCAS)  Hold time, CLKOUT1 high to SDCAS_ low ns
17 t,(CKH-SDWE) Delay time, CLKOUT1 high to SDWE_ low ns
18 t (CKH-SDWE) Hold time, CLKOUT1 high to SDWE_ low ns

T Values specified by design and not tested
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Note: The timing parameters will

be disclosed in September 1997.

ons |25ns

| | | | |
\ | READ \

TMS320C6201
DIGITAL SIGNAL PROCESSOR

SDCLK ]/ \ / \ l‘ \ L’ \ / \ / \ / \ / \

‘ 1] 2
CE_ | \ 1/ L
| = -
BE_[3:0] | O cnable X
| 5+ 6
EA13:0] | /A Col addres! (N
| e — i
ED [31:0] | I QO (N
SDA10 |\
SDRAS_ | /
‘ j&———| atency=3
| {15 16
SDCAS_ ‘ ‘ \ /
SDWE_ | / i —
SDRAM READ COMMAND
ons |10ns 20ns 30ns |40ns |
I I I I I I I I I I I I I I I I I I I I
\ WRT
sook —— ——_____
‘ 1] —2—»]
CE_ | \ /
| —— —i—]
BE_(3:0] | I D sk .
| —5— —o—]
EA[13:0] |/ col addr N
| —o— 10+
ED [31:0] { D )
SDA10 |7\
SDRAS_ | /
| —15 | —16 |
SDCAS_ | \ /
‘ 17+ 18 |
SDWE_ | \ \ \ /
SDRAM WRT COMMAND
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TMS320C6201

Note: The timing parameters will
DIGITAL SIGNAL PROCESSOR be disclosed in September 1997.

40ns

EA [13:0] bank activatd / row address
ED [31:0]
SDAL0. | fovl address
| 13+ 14|
SDRAS_ | 1 \ \ /
| |
SDCAS_  / i i
SDWE_ |_/ ‘ ‘

SDRAM ACTV COMMAND

ons ‘10ns 20ns 30ns ‘40ns ‘
[ [ I [ I [ [
| DCAB
SoClk T\ /TN /T T\ T\
| —1—| —2—|
CE_ | \ /
|
BE_ [3:0] |
EA [13:0] |
ED [31:0] |
|
| —11-»| —12-»|
SDA10 ‘—\ / \
| 13+ —14-
SDRAS_ | \ /
SDCAS_ |_/
| 17| 18|
SDWE_ | \ \ | /
SDRAM DCAB COMMAND
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Note: The timing parameters will
be disclosed in September 1997. DIGITAL SIGNAL PROCESSOR

ons ‘10ns 20ns 30ns ‘40ns ‘
I I I I I I I I I I I I I I I I I I I I
\ REFR
SoClk T\ /TN /T T\ T
| —1—| —2—|
CE_ \ /
BE_ [3:0] |
EA [13:0] |
ED [31:0] |
|
SDA10 ‘_\
\ —13-»| —14-»|
SDRAS_ | \ /
| —15 ] 16|
SDCAS_ | _/ \ /
| 17| 18]
SDWE_ [ ‘ \ | /
SDRAM REFR COMMAND
Ons ‘10ns 20ns 30ns ‘40ns ‘
I I I I I I I I I I I I I I I I I I I I
\ MRS
N Y e U e VU e
‘ _1__| _2_-|
CE_ | \ /
BE_[3:0] | —
| . —
EAL130] VRS valie |
ED[31.0] |
SDA10 |1\
‘ —13 -»| —14 -»|
SDRAS_ | \ /
\ 15| —16 -]
SDCAS_ | \ /
| 17 | 18]
SDWE_ | \ \ | /
SDRAM MRS COMMAND
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Note: The timing parameters will
DIGITAL SIGNAL PROCESSOR be disclosed in September 1997.

ons ‘25ns ‘SOns ‘75ns ‘100ns ‘125ns
I I B [ I B [ [ 1 | [ I B [
| lacTV | IREAD1 READ2/READ3IREADA | 'DcaB |
_— | — b b b |
\ \ \ \ \ \ \ \ \ \
cE T\ /. o\
|

e (0] [ ' )7 5] 1) o

EA[13:0] [ bank activate 7 row address__X_col 1 X _col 2 X col 3 X _col 4 X NNENEGEIEIENEGEGEGEGEGEEEEEE

| | |
e0 10) I ) 07 (03X Ot
SDA10 -< row address |\ /—*

SDRAS_ ﬂ/ \_r/

\ \ \ \
| | | |
\ \ \ \
\ \ \ | —+Latency=3 —
| | | |
| | | |
T T T T

\ \ \
SDCAS ‘ ‘ ‘ \ / ‘ ‘
sowe_ | — N
SDRAM READ SEQUENCE
ons ‘25ns ‘SOns ‘75ns ‘100ns ‘125ns
I I I I B I I I I I I B |
| ATV | 'wrT1 ! WrT2/ WRT3 | WRT4 ! 'bcaB |
SDCLK /_\_/_L(_\_(_\_/_\_,{_\_(_\_,{_\_(_\_(_\_(_\_(_\_/T
e /|

\ \ \ \ \ \
sE_[3:0] I 0 k07 misk)03 msRO7 meR

EA [13:0] _( bank activate / row address Y col 1 Y col2 Y col 3 X col 4 i)_
\ \ \ \ \ \ \ \ \ \

ED [31:0] [N D1 X D2 |} D3| X D4 N

SDA10 _( row address’ \ | | | | | /—_
\ \ \ \
\
\

\ \ \ \
SDRAS_ | \ / \ \ \ \ \ /
| | | |
spcas — -
1 1 1 1
SDWE_ | ! ! \ \ \ | /S N/
SDRAM WRITE SEQUENCE
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TMS320C6201

Note: The timing parameters will
be disclosed in September 1997. DIGITAL SIGNAL PROCESSOR

\ \ \ \ \
SDCLK‘/\‘/\‘/\‘/\/_\_,{\/\‘/\/\/

BE_[3:0 m
[ ]‘
EA [13:0] ‘

\ \ \ \ \ \
ED [31:0] \l i | | | | | | |

SDRAS_ | | | | |

\ \ \ | | |

\ \ \ \ \

SDWE_ T N\ |/ | | | | N

SDCAS_ /

SDRAM POWER-UP TIMING
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PRELIMINARY INFORMATION

TMS320C6201

DIGITAL SIGNAL PROCESSOR

Note: The timing parameters will

be disclosed in September 1997.

HOLD / HOLDA timing

timing requirements for the Hold / Hold Acknowledge cycles

NO MIN MAX UNIT
4 t,,(CKH-HOLDH) Setup time, HOLD__ low before CLKOUT1 high ns
t,(CKH-HOLDL) Setup time, HOLD_ high before CLKOUT1 high ns
switching characteristics for the Hold / Hold Acknowledge cycles
NO MIN MAX UNIT
1 t(HOLDAL) Response time, HOLD_ low to HOLDA_ low cycles
2 t (HOLDAH) Response time, HOLD__ high to HOLDA_ high cycles
3 t(BUS) Delay time, HOLDA_ high to EMIF bus driven cycles
6 t(CKH-HOLDAL)  Delay time, CLKOUT1 high to HOLDA_ low ns
7 t(CKH-HOLDAH)  Delay time, CLKOUT1 high to HOLDA_ high ns
8 t,(CKH-TRI) Delay time, CLKOUT1 high to EMIF tri-stated ns
9 t,(CKH-DRV) Delay time, CLKOUT1 high to EMIF driven with valid state ns

I Values derived from characterization data and not tested
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Note: The timing parameters will
be disclosed in September 1997.

Ons 25ns

I I I I I
DSP owns the bus

Host owns the bus

TMS320C6201
DIGITAL SIGNAL PROCESSOR

50ns 75ns

I I I I I I I I
'DSP owns the bus

I 4|e I '| 5 |e
HOLD_ \ / ‘
| —|6 —{7
HOLDA_ —
le——]——» <—2—><—3——|

Y A A AV A Al AV AW aVaVaWaVaVaVaWaVaWaVaWaW
R A A AV AV aWal aVaWaVaVaWaVaVaWaWaVaWal aWalW

CLKOUT2 /™ \__ [/ \__/ \

/

SDCLK M\ /\__/ T\

\
\

/

VALID_STATE |

|9

VALID_STATE = EA[21:2]
ED[31:0]C
E[3:0]
BE[3:0]

ARE_
AOE_
AWE_
ARDY_

SSADS_
SSOE_
SSWE_

SDA10
SDRAS_
SDCAS_
SDWE_

HOST ) : {

HOLD_/HOLDA_ TIMING
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TMS320C6201

DIGITAL SIGNAL PROCESSOR

reset timing

Note: The timing parameters will

be disclosed in September 1997.

timing requirements for reset

NO MIN MAX UNIT
4 t,,(CKH-HOLDH) Setup time, HOLD__ low before CLKOUT1 high ns
t,(CKH-HOLDL) Setup time, HOLD_ high before CLKOUT1 high ns
switching characteristics during reset
NO MIN MAX UNIT
5 t, (RESETL-CKH) Setup time, RESET__ low before CLKOUT1 high ns
6 t (RESETH-CKH)  Setup time, RESET_ high before CLKOUT1 high ns
1 t,(RESET) Width of the RESET__ pulse (PLL stable) cycles
2 t,(PLL) Width of the RESET_ pulse (PLL needs to sync up) us
3 t (RESETON) Response time, reset takes effect after RESET_ pulse asserted cycles
4 t (RESETOFF) Response time, out of reset after RESET_ pulse deasserted cycles
7 t,(CKH-CK2) Hold time, CLKOUT1 high to CLKOUT?2 valid ns
8 t,(CKH-CK2) Delay time, CLKOUT1 high to CLKOUT?2 valid ns
9 t,(CKH-SDCLK) Hold time, CLKOUT1 high to SDCLK valid ns
10 t (CKH-SDCLK) Delay time, CLKOUT1 high to SDCLK valid ns
11 t,(CKH-LOW) Hold time, CLKOUT1 high to LOW signal group valid ns
12 t,(CKH-LOW) Delay time, CLKOUT1 high to LOW signal group valid ns
13 t,(CKH-HIGH) Hold time, CLKOUT1 high to HIGH signal group valid ns
14 t,(CKH-HIGH) Delay time, CLKOUT1 high to HIGH signal group valid ns
15 t,(CKH-TRI) Hold time, CLKOUT1 high to TRI signal group valid ns
16 t,(CKH-TRI) Delay time, CLKOUT1 high to TRI signal group valid ns

I Values derived from characterization data and not tested

T The RESET_ signal is not connected internally to the clock PLL circuit. The PLL, however, may need up to 250 us to stabilize following

device power-up or after PLL configuration has been changed. During that time, RESET_ must be asserted to ensure proper device operation.
See the PLL section for PLL lock times.
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TMS320C6201

Note: The timing parameters will
be disclosed in September 1997.

DIGITAL SIGNAL PROCESSOR

Ons 25ns 50ns 75ns
I [ I I I I I I I I I I ‘ I I I I
e 1 .
R ok
RESET_ — \ /7
| o - 2 - T
CLKOUT1 - I
SUSAVAVAVAVRVAVAVAEY  avaVaVaVaVaWaw
I I 7 I —{8
couz T/ U\ [
I I 9 I 10
soclk T\ /T e\ [
j j {11 j —]12
LOW_STATE | I \ I ]
I I 13 I {14
HIGH_STATE | ‘ 7 1 \
1 I {15 1 |16
TRI_STATE | I ) : {
RESET TIMING
LOW signal group = IACK HIGH signal group =HRDY _ TRI signal group = EA[21:2] HD[15:0]
INUM[3:0] HINT _ ED[31:0]
DMAC[3:0] CEJ[3:0] TIMO
PD_ BE[3:0] TIM1
ARE_ CLKX0
AOE_ CLKX1
AWE_ FSXO0
ARDY_ FSX1
DX0 DX1
_ SSADS_  CLKRO
Outputs not affected by Reset = HOLDA _ SSOE_ CLKR1
SSWE_ FSRO
FSR1
SDA10
SDRAS _
SDCAS_
SDWE_
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TMS320C6201

Note: The timing parameters will
DIGITAL SIGNAL PROCESSOR be disclosed in September 1997.

external interrupt/reset timing

timing requirements for interrupt responce cycles

NO MIN MAX UNIT
4 t,(IHIGH) Width of the interrupt pulse high cycles
5 t,(ILOW) Width of the interrupt pulse low cycles
6 t (IHIGH-CKH)  Setup time, INTx high before CLKOUT1 high ns
7 t,(CKH-ILOW) Hold time, INTx high after CLKOUT1 high ns

switching characteristics during interrupt responce cycles

NO MIN MAX UNIT
1 t (IACK) Response time, IACK high after INTx high cycles
3 t(ISFP) Response time, Interrupt Service Fetch Packet execution after INTX high cycles
8 t(CKH-IACKH)  Delay time, CLKOUT1 high to IACK high ns
9 t(CKH-IACKL)  Hold time, CLKOUT1 high to IACK high ns
10 t,(CKH-INUM) Delay time, CLKOUT1 high to INUM valid ns
11 t,(CKH-INUM) Hold time, CLKOUT1 high to INUM valid ns

T Add 1 cycle to parameters 1 and 3 if the interrupt is recognized during the low half of CLKOUT2

PRELIMINARY INFORMATION
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Note: The

timing parameters will

be disclosed in September 1997.

CLKOUT1

INTX, NMI

Intr Flag

IACK

INUM

CLKOUT2

CLKOUT1

INTX, NMI

Intr Flag

IACK

INUM

CLKOUT2

*»

Ons

25ns 50ns

TMS320C6201
DIGITAL SIGNAL PROCESSOR

75ns
Fr I

123 4 5 PG PS PW PR DP' BEg&ecute Interrupt Service Fetch P.

—1—

w

.
-

. o

[/ \
11
N ‘ Ihterr@pt Numbdr T
2 U e VY e N e VD s VD e W e W A VD e U e W

INTERRUPT TIMING A

25ns 50ns

75ns
Fr I

123 4 5 PG PS PW PR DP' BEg&ecute Interrupt Service Fetch P.

w

.
-

"

9
/ \
{11
Interrupt Numbelr ]
/7 / /S /S S S S S /S
INTERRUPT TIMING B
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PRELIMINARY INFORMATION

TMS320C6201

Note: The timing parameters will
DIGITAL SIGNAL PROCESSOR be disclosed in September 1997.

Host Port timing

timing requirements for Host Port Interface cycles

NO MIN MAX UNIT
1 t, (HCSL-HDSL) Setup time, HCS__ low before HDS_ low ns
2 t,(HDSH-HCSL) Hold time, HCS_ low after HDS_ high ns
3 t,(HDS) Pulse width of HDS_ low ns
4 t, (HCSL-HASH) Setup time, HCS_ low before HAS_ ns
5 t,(HAS) Pulse width of HAS _ low ns
6 t, (SEL-HDSL) Setup time, Select Signals valid before HDS__ low ns
7 t,(HDSL-SEL) Hold time, Select Signals valid after HDS_ low ns
8 t (SEL-HASL) Setup time, Select Signals valid before HAS_ low ns
9 t,(HASL-SEL) Hold time, Select Signals valid after HAS_ low ns
10 t,(HASL-HDSL) Delay time, HAS_ low to HDS_ low ns
11 t,(HD-HDSH) Setup time, Host Data valid before HDS_ high ns
12 t,(HA-HRW) Hold time, Host Data valid after HDS_ high ns

switching characteristics during Host Port Interface cycles

NO MIN MAX UNIT
13 t,(HDSL-HD) Delay time, HDS_ low to Host Data valid ns
14 t,(HDSH-HD) Hold time, HDS_ high to Host Data Valid ns
15 t,(HDSL-TRI) Hold time, HDS_ low to Host Data not driven ns
16 t(HDSH-HD) Delay time, HDS_ high to Host Data not driven ns
17 t(HCSL-HRDYH) Delay time, HCS_ low to HRDY high ns
18 t,(HDSL-HRDY) Delay time, HDS_ low to HRDY valid ns
19 t(HRDYL-HDSH) Delay time, HRDY low to HDS_ high ns
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TMS320C6201
DIGITAL SIGNAL PROCESSOR

Note: The timing parameters will
be disclosed in September 1997.

PRELIMINARY INFORMATION

Ons 50ns 100ns 150ns 200ns
I I I I I I I I I I I I I I I I I I
1 2|
HCS_
HAS_
f—6—efe7 ]
HONTL[LO] D
|<—6——<-7-—|
HBE[L.0]
f—b—epe7 ]
HRW Y
|<—6——<-7-—|
HHWIL S
HDS_
le—13 le—16
> 15 |= 14 |
HD[15:0] (read) @ st half-word. (D 2nd half-word.
17+ > 18 | + 19 |«
HRDY_
HPI READ TIMING
Ons 50ns 100ns 150ns |200ns
I I I I I I I I I I I I I I I I I I
|——4—> 1—2—.'
HCS_
1—5—-'
HAS_ — |
-8 —ef=0-+]
HONTL[LO] I |
-8 —ef=0-+]
HBE(10] [ |
f+—8—ste0+|
HRA |
|8 —»le0+|
HHWIL A |
le-10 —+73
HDS_
13 le—16
15 |e 14 =]
HD[15:0] (read) @ sihaiwad. (@D
17 = -‘ 18 | =19 j=
HRDY_
HPI READ TIMING (EARLY ADDRESS)
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TMS320C6201

Note: The timing parameters will
DIGITAL SIGNAL PROCESSOR be disclosed in September 1997.

Ons 50ns 100ns 150ns 200ns
I I I I I I I I I I I I I I I I
1 2
HCS_
HAS_
f—b—ef<7+]
HONTLILO) D | G (O,
|<—6——<-7-—|
HBE[LO] DN | G G
e
HRW Y | VY 9 Ve
|1—6——<-7-—|
HHWL DS | ANy 0 U
3
HDS_
11 —»
- 12 |
HD[15:0] (write) | S < haif-vor 2nd half-wor
175 18 | +19 (=
HRDY_
HPI WRITE TIMING
Ons 50ns 100ns 150ns 200ns
I I I I I I I I I I I I I I I
ko4 - -2—+]
HCS_
4—5——|
HAS_ — |
-8 —ete0-+]
HONTLLO) R | I G
-8 —ete0-+]
HEE[LO] IR | I G
f+—8—=te0+|
HRY Y | Oy 0 U
|8 —»1e0»|
HHWIL !T—_
HDS_
12 |
HD[15:0] (write) rd 2nd half-wor
|-
HRDY_
HPI WRITE TIMING (EARLY ADDRESS)
1-44 TMS320C6201 revision 2 - Preliminary Information Subject To Change

22 July, 1997



TMS320C6201

Note: The timing parameters will
be disclosed in September 1997. DIGITAL SIGNAL PROCESSOR

Multi-Channel Serial Port timing

timing requirements for Receive cycles:
Internal or External Clock, External Frame Sync (Input)

NO. ‘C6201 - UNIT
PARAMETER 200MHz
Min Max
1 t:(SCK) Period of CLKR CLKR int ns
CLKR ext ns
2 tw(SCK) Pulse duration of CLKR | CLKR int ns
high or CLKR low
CLKR ext ns
3 tsu(FRH-SCKL)  Setup time, FSR high to | CLKR int ns
CLKR low
CLKR ext ns
4 th(SCKL-FRH) Hold time, FSR high after | CLKR int ns
CLKR low
CLKR ext ns
5 tsu(DRV-SCKL)  Setup time, DR valid to | CLKR int ns
CLKR low
CLKR ext ns
6 th(SCKL-DRV) Hold time, DR valid after | CLKR int ns
CLKR low
CLKR ext ns

Note: (1) CLKRP=CLKXP=FSRP=FSXP=0 (2) RDATDLY=1

CLKR /™ /\ / \ /—\_/—\_/—\_/
I I |._‘_3 4—>] ‘ ‘ ‘ ‘ ‘ ‘
FSR(in) : : / : \ ‘
DR Bty X (n:2) X (3 X ‘ |

Receive Timing: Internal or External Clock, External Frame Sync (Input)
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TMS320C6201
DIGITAL SIGNAL PROCESSOR

Note: The timing parameters will
be disclosed in September 1997.

PRELIMINARY INFORMATION

timing requirements for Receive cycles:
Internal or External Clock, Internal Frame Sync (Output)

NO. ‘C6201 - UNIT
PARAMETER 200MHz
Min  Max
1 t:(SCK) Period of CLKR CLKR int ns
CLKR ext
2 tw(SCK) Pulse  duration of | CLKR int ns
CLKR high or CLKR
low
CLKR ext
5 tsu(DRV-SCKL)  Setup time, DR valid to | CLKR int ns
CLKR low
CLKR ext
6 th(SCKL-DRV) Hold time, DR valid | CLKR int ns
after CLKR low
CLKR ext
switching characteristics for Receive cycles:
Internal or External Clock, Internal Frame Sync (Output)
NO. ‘C6201 - UNIT
PARAMETER 200MHz
Min  Max
3 | tw(FRH-SCKL) Delay time, CLKR high | CLKR int ns
to FSR high
CLKR ext
4 th(SCKL-FRH) Hold time, FSR high | CLKR int ns
after CLKR low
CLKR ext
Note: (1) CLKRP=CLKXP=FSRP=FSXP=0
(2) RDATDLY=1
| | fe——1— | fe—2—> | fe—2—] |
CURMTN__ TN/ [
\ Ls+|‘44|¢‘ ‘ ‘ ‘ ‘ ‘
FSR(ou) | T\ |
| | | | | | [e—5—>re—6—> 1 | |
DR (Bitnd) X 2 X @3 X | |
Receive Timing: Internal or External Clock, Internal Frame Sync (Output)
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Note: The timing parameters will
be disclosed in September 1997.

timing requirements for Transmit cycles:
Internal or External Clock, External Frame Sync (Input)

TMS320C6201

DIGITAL SIGNAL PROCESSOR

NO. ‘C6201 -
PARAMETER 200MHz UNI
Min  Max T
1 t:(SCK) Period of CLKX CLKR int ns
CLKR ext
2 tw(SCK) Pulse duration of CLKX CLKR int ns
high or CLKX low
CLKR ext
4 th(SCKL-FXH) Hold time, FSX high after | CLKR int ns
CLKX low
CLKR ext
switching characteristics for Transmit cycles:
Internal or External Clock, External Frame Sync (Input)
NO. ‘C6201 - UNIT
PARAMETER 200MHz
Min  Max
5 ta(SCKH-DXV) Delay time, DX valid after | CLKR int ns
CLKX high
CLKR ext
6 tsis(SCKH-DXZ) Delay or disable time, | CLKR int ns
CLKX high to DX high
impedance following last
data bit
CLKR ext
Note: (1) CLKRP=CLKXP=FSRP=FSXP=0
(2) XDATDLY=1
—1— o2+ 2

N \ eaefes
FSX(in) : ‘ /_——‘ ‘ '\ ‘
o "6 . Bl
DX [Bitz X _Bito. ) {Bith-1) X_ (2 X 3 X (na X_ |

Transmit Timing: Internal or External Clock, External Frame Sync (Input)
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TMS320C6201

Note: The timing parameters will
DIGITAL SIGNAL PROCESSOR be disclosed in September 1997.

timing requirements for Transmit cycles:
Internal or External Clock, Internal Frame Sync(Output)

NO. ‘C6201 - UNIT
PARAMETER 200MHz
Min  Max

1 t:(SCK) Period of CLKX CLKR int ns
CLKR ext

2 tw(SCK) Pulse duration of CLKX high | CLKR int ns

or CLKX low

CLKR ext

switching characteristics for Transmit cycles:
Internal or External Clock, Internal Frame Sync(Output)

PRELIMINARY INFORMATION

NO. ‘C6201 - UNIT
PARAMETER 200MHz
Min  Max
3 ta(SCKH-FXH) Delay time, CLKX high to CLKR int ns
FSX valid high
CLKR ext
4 th(SCKL-FXH) Hold time, FSX high after CLKR int ns
CLKX low
CLKR ext
5 ta(SCKH-DXV) Delay time, DX valid after CLKR int ns
CLKX high
CLKR ext
6 tasis(SCKH-DXZ) Delay or disable time, CLKX | CLKR int ns
high to DX high impedance
following last data bit
CLKR ext
Note: (1) CLKRP=CLKXP=FSRP=FSXP=0
(2) XDATDLY=1
e—1—] 2] 2]

| ‘ e e
FSX(out) : : : ‘ :
“"‘6|*“‘5|*1““““‘
DX [Bits X Bito- ) (Bitn-n) X_(n-2) X (3 X (4 X |
Transmit Timing: Internal or External Clock, Internal Frame Sync(Output)
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TMS320C6201

Note: The timing parameters will
be disclosed in September 1997. DIGITAL SIGNAL PROCESSOR

timing requirements for Zero Data Delay Transmit cycles:
Internal or External Clock, External Frame Sync(Input)

NO. ‘C6201 -
PARAMETER 200MHz | UNI
Min T
Max
1 t:(SCK) Period of CLKX CLKR int ns
CLKR ext
2 tw(SCK) Pulse duration of CLKX high | CLKR int ns
or CLKX low
CLKR ext
3 | tsu(SCKL-FXH)  Setup time, CLKX high to FSX | CLKR int ns
high
CLKR ext
4 th(SCKH-FXH) Hold time, FSX high after | CLKR int ns
CLKX high
CLKR ext

switching characteristics for Zero Data Delay Transmit cycles:
Internal or External Clock, External Frame Sync(Input)

NO. ‘C6201 -
PARAMETER 200MHz | UNI
Min T
Max
5 ta(SCKH-DXV) Delay time, DX valid after | CLKR int ns
FSX high
CLKR ext
6 | tsis(SCKH-DXZ) Delay or disable time, CLKX | CLKR int ns
high to DX high impedance
following last data bit
CLKR ext
| e e I o T e
CLKX
o ‘ 1_|3L44|41
FSX(n) > . ./ S\

dope  olps

DX [Bis X B0 i X wa X w3 X o X o8 X
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TMS320C6201

Note: The timing parameters will
DIGITAL SIGNAL PROCESSOR be disclosed in September 1997.

Zero Data Delay Transmit Timing: Internal or External Clock, External Frame Sync(Input)
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TMS320C6201

Note: The timing parameters will
be disclosed in September 1997. DIGITAL SIGNAL PROCESSOR

timing requirements for Zero Data Delay Transmit cycles:
Internal or External Clock, Internal Frame Sync(Output)

‘C6201 - UNIT
NO. PARAMETER 200MHz
Min  Max
1 t(SCK) Period of CLKX CLKR int ns
CLKR ext
2 tw(SCK) Pulse duration of CLKX | CLKR int ns
high or CLKX low
CLKR ext
switching characteristics for Zero Data Delay Transmit cycles:
Internal or External Clock, Internal Frame Sync(Output)
‘C6201 - UNIT
NO. PARAMETER 200MHz
Min  Max
3 tsu(SCKL-FXH)  Setup time, CLKX high | CLKR int ns
to FSX high
CLKR ext
4 th(SCKH-FXL) Hold time, FSX high | CLKR int
after CLKX high
CLKR ext
5 tsis(SCKH-DXZ) Delay or disable time, | CLKR int ns
CLKX high to DX high
impedance following
last data bit
CLKR ext
6 ta(FXH-DXV) Delay time, DX valid | CLKR int
after FSX high
CLKR ext
et e e
CLKX
‘ ‘ I ,‘3|4 I ,‘4|4 I
FSX(out) : : /_—*\ :

dsp olps

DX [ Btz X _Bito B0 X o2 X o3 X e X1

Zero Data Delay Transmit Timing: Internal or External Clock, Internal Frame Sync(Output)
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TMS320C6201

Note: The timing parameters will
DIGITAL SIGNAL PROCESSOR be disclosed in September 1997.

switching characteristics for Shift Clock with External Clock (CLKSM=1):

NO. ‘C6201 -
PARAMETER 200MHz UNIT
Min  Max
1 t4(CKEH- Delay time, CLKR and CLKX high after ns
SCKH) CLKS high

Shift Clock timing with External Clock (CLKSM=1)
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TMS320C6201

Note: The timing parameters will
be disclosed in September 1997. DIGITAL SIGNAL PROCESSOR

timing requirements for Shift Clock with External Clock and GSYNC=1.:

NO. ‘C6201 -
PARAMETER 200MHz UNIT
Min  Max
1 tsu(FXH-SCKL)  Setup time, FSX high to CLKX low ns
2 th(SCKH-FXL) Hold time, FSX high after CLKX low

switching characteristics for Shift Clock with External Clock and GSYNC=1:

NO. ‘C6201 -
PARAMETER 200MHz UNIT
Min  Max
3 ta(CKEH- Delay time, CLKR or CLKX high after
SCKH) CLKS low

CLKS (CLKSP=0)

I » 2 j
. , ) _.| 1 e i
FSR external (FSRP=0) ! : : T\ |
S e S
CLKR/X (no need to re-sync) _'—\—'—_/_'—\_,_/—'_
S S S S

CLKR/X(needs re-sync)

Shift Clock timing with External Clock and GSYNC=1
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TMS320C6201

Note: The timing parameters will
DIGITAL SIGNAL PROCESSOR be disclosed in September 1997.

timing requirements for MCSP as SPI| Master or Slave: CLKSTP=100b

NO. ‘C6201 -
PARAMETER 200MHz UNIT
Min  Max
6 | tsu(DRV-SCKL)  Setup time, DR valid to CLKX low ns
7 th(SCKL-DRV) Hold time, DR valid after CLKX low ns

switching characteristics for MCSP as SPI Master or Slave: CLKSTP=100b

NO. ‘C6201 -
PARAMETER 200MHz UNIT
Min  Max
1 t:(SCK) Period of CLKX ns
2 tw(SCK) Pulse duration of CLKX high or CLKX low ns
3 th(SCKL-FXH) Hold time, FSX low after CLKX low ns
4 | tsu(FXL-SCKH)  Setup time, FSX valid low before CLKX ns
low
5 ta(SCKH-DXV) Delay time, CLKX high to DX valid ns
8 tais(SCKH-DXZ) Disable time, CLKX high to DX hi-Z ns
Notes:

1. FSRP=FSXP=1; As a SPI master, FSX is inverted to provide active low slave enable. FSX input to FSR is
inverted to provide an internal active high signal. As a slave, the active low signal input on FSX and FSR is
inverted before being used internally.

2. CLKSTP =100b
CLKXM=FSXM=1, CLKRM=FSRM=0 for Master MCSP
4. CLKXM=CLKRM=FSXM=FSRM=0 for Slave MCSP

w

3« —/
FSX/FSR | ’I ~ ; I‘_*(
S o alsle e
DX [Bite y———— B0 X 020 X (n3) X (@4 X
R A
S < T I A
DR BitO ) (Bith-1) X (n-2y X (n-3y X (n-4y X

MCSP Timing as SPI Master or Slave: CLKSTP=100b

! FSX should be low before rising edge of clock to enable slave devices and then begin a SPI transfer at the rising edge of
master clock (CLKX).
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TMS320C6201

Note: The timing parameters will
be disclosed in September 1997. DIGITAL SIGNAL PROCESSOR

timing requirements for MCSP as SPI Master or Slave: CLKSTP=101b

NO. ‘C6201 -
PARAMETER 200MHz UNIT
Min  Max
6 tsu(DRV-SCKH)  Setup time, DR valid to CLKX high ns
7 th(SCKH-DRV) Hold time, DR valid after CLKX high ns

switching characteristics for MCSP as SPI Master or Slave: CLKSTP=101b

NO. ‘C6201 -
PARAMETER 200MHz UNIT
Min  Max
1 t:(SCK) Period of CLKX ns
2 tw(SCK) Pulse duration of CLKX high or CLKX low ns
3 th(SCKL-FXH) Hold time, FSX low after CLKX low ns
4 | tsu(FXL-SCKH) Setu;o time, FSX valid low before CLKX ns
high
5 ta(FXL-DXV) Delay time, FSX low to DX valid ns
8 tais(SCKL-DXZ)  Disable time, CLKX low to DX hi-Z ns
Notes:

1. FSRP=FSXP=1; As a SPI master, FSX is inverted to provide active low slave enable. FSX input to FSR is
inverted to provide an internal active high signal. As a slave, the active low signal input on FSX and FSR is
inverted before being used internally.

2. CLKSTP =101b
CLKXM=FSXM=1, CLKRM=FSRM=0 for Master MCSP
4. CLKXM=CLKRM=FSXM=FSRM=0 for Slave MCSP

w

s e

CLKX/CLKR /=

FSX/FSR |
DX [Bito  y——————Bito-n) X (n2) X -3 X (n4) X
I A
S < T I A
DR BitO ) { Bit(n-1) X (n2) X (0-3) X (n-4) X_

MCSP Timing as SPI Master or Slave: CLKSTP=101b

2 slave should be enabled before beginning a transfer.

X TMS320C6201 revision 2 - Prelimin ary Informat ion Subject To Change 1-55
22 July, 1997

PRELIMINARY INFORMATION



PRELIMINARY INFORMATION

TMS320C6201

Note: The timing parameters will
DIGITAL SIGNAL PROCESSOR be disclosed in September 1997.

timing requirements for MCSP as SPI| Master or Slave: CLKSTP=110b

‘C6201 -
NO. PARAMETER 200MHz UNIT
Min  Max
6 tsu(DRV-SCKH)  Setup time, DR valid to CLKX high ns
7 th(SCKH-DRV) Hold time, DR valid after CLKX high ns

switching characteristics for MCSP as SPI Master or Slave: CLKSTP=110b

‘C6201 -
NO. PARAMETER 200MHz UNIT
Min  Max
1 t:(SCK) Period of CLKX ns
2 tw(SCK) Pulse duration of CLKX high or CLKX low ns
3 th(SCKH-FXL) Hold time, FSX low after CLKX high ns
4 tsu(FXL-SCKL) Setup time, FSX valid low before CLKX ns
low®
5 ta(SCKL-DXV) Delay time, CLKX low to DX valid ns
8 tais(SCKH-DXZ) Disable time, CLKX high to DX hi-Z ns
Notes:

1. FSRP=FSXP=1; As a SPI master, FSX is inverted to provide active low slave enable. FSX input to FSR is
inverted to provide an internal active high signal. As a slave, the active low signal input on FSX and FSR is
inverted before being used internally.

2. CLKSTP =110b
CLKXM=FSXM=1, CLKRM=FSRM=0 for Master MCSP
4. CLKXM=CLKRM=FSXM=FSRM=0 for Slave MCSP

w

] ’Is ]
FSX/FSR , I‘- ;
DX k-0 X (n-2) X_(n-3) X_(n-4) X
e
S < T I A
DR BitO ) (Bith-1) X (n-2y X (n-3y X (n-4y X

MCSP Timing as SPI Master or Slave: CLKSTP=110b

% Slave should be enabled first before beginning a transfer.
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TMS320C6201

Note: The timing parameters will
be disclosed in September 1997. DIGITAL SIGNAL PROCESSOR

timing requirements for MCSP as SPI| Master or Slave: CLKSTP=111b

‘C6201 -
NO. PARAMETER 200MHz UNIT
Min  Max
6 | tsu(DRV-SCKL)  Setup time, DR valid to CLKX low ns
7 th(SCKL-DRV) Hold time, DR valid after CLKX low ns

switching characteristics for MCSP as SPI Master or Slave: CLKSTP=111b

‘C6201 -
NO. PARAMETER 200MHz UNIT
Min  Max
1 t:(SCK) Period of CLKX ns
2 tw(SCK) Pulse duration of CLKX high or CLKX low ns
3 th(SCKH-FXL) Hold time, FSX low after CLKX high ns
4 tsu(FXL-SCKL) Setup time, FSX valid low before CLKX ns
low”
5 ta(FXL-DXV) Delay time, FSX low to DX valid ns
8 tais(SCKH-DXZ) Disable time, CLKX high to DX hi-Z ns
Notes:

1. FSRP=FSXP=1; As a SPI master, FSX is inverted to provide active low slave enable. FSX input to FSR is
inverted to provide an internal active high signal. As a slave, the active low signal input on FSX and FSR is
inverted before being used internally.

2. CLKSTP =111b
CLKXM=FSXM=1, CLKRM=FSRM=0 for Master MCSP
4. CLKXM=CLKRM=FSXM=FSRM=0 for Slave MCSP

w

| | sl
CLKXICLKR ™\ _ / T \_/_\_/_\T/_\_/_\_/_\
FSX/FSR ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
el ke
DX [Eito Gl X2 X -3 X @4 X
S I
s A«
PR [Bito_) CBitr) X_(02) X (n-3) X_(n-ay X

MCSP Timing as SPI Master or Slave: CLKSTP=111b

* Slave should be enabled first before beginning a transfer.
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TMS320C6201
DIGITAL SIGNAL PROCESSOR

Note: The timing parameters will
be disclosed in September 1997.

signal/pin assignments

PRELIMINARY INFORMATION

PIN
NAME NO. TYPE DESCRIPTION
Clock / PLL
CLKIN C10 | Clock Input
CLKOUT1 AF22 (@) Clock output at full device speed
CLKOUT?2 AF20 (@) Clock output at half of device speed
CLKMODE1 C6 | Clock mode select
CLKMODEO C5 | o Selects whether the output clock frequency = input clock freq x4, x2 or x1
PLLFREQ3 A9 I PLL Frequency Range
PLLFREQ2 D11 | o Selects one of 5 frequency ranges bounding the CLKOUT1 signal.
PLLFREQ1 B10 | o CLKOUT1 frequency determines the 3-bit value for the PLLFREQ pins.
RSV2 C11 | Reserved (pull-high with a dedicated 20KQ resistor)
PLLV D12 At PLL analog VCC connection for the low-pass filter
PLLG C12 AT PLL analog GND connection for the low-pass filter
PLLF All At PLL low-pass filter connection to external components and a bypass capacitor
1t A= Analog Signal (PLL Filter)
JTAG Emulation
TMS L3 | JTAG test port mode select  (features an internal pull-up)
TDO W2 0/z JTAG test port data out
TDI R4 | JTAG test port data in (features an internal pull-up)
TCLK R3 | JTAG test port clock
TRST- Tl | JTAG test port reset (features an internal pull-down)
EMU1 Y1 1/0/Z | Emulation pin 1, pull-up with a dedicated 20KQ resistor
EMUO W3 1/0/Z | Emulation pin 0, pull-up with a dedicated 20KQ resistor
Control
RSV0O T2 | Reserved for testing, pull-up with a dedicated 20KQ resistor
RSV1 G2 | Reserved for testing, pull-down with a dedicated 20KQ resistor
RSV3 B9 [ Reserved. Pull-up with a 20KOhm resistor
RESET- K2 [ Device Reset
NMI L2 | Non-Maskable interrupt
EXT_INT7 U3 [
EXT_INT6 V2 | External interrupts
EXT_INT5 w1 | o Edge driven (programmable edge)
EXT_INT4 U4 [
IACK Y2 (0] Interrupt acknowledge for all active interrupts serviced by the CPU
INUM3 AAl O Active interrupt identification number
INUM2 W4 O Valid during IACK for all active interrupts (not just external)
INUM1 AA2 O Encoding order follows the Interrupt Service Fetch Packet ordering
INUMO AB1 (6]
LENDIAN H3 | If high, selects Little Endian byte/half-word addressing order within a word
If low, selects Big Endian addressing
PD- D3 (@] Power-down mode2 and 3 active if low
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Note: The timing parameters will
be disclosed in September 1997.

TMS320C6201
DIGITAL SIGNAL PROCESSOR

PIN

NAME NO. TYPE DESCRIPTION
Host Port Interface (HPI)
HINT- H26 0O/z Host Interrupt (from DSP to Host)
HCNTRL1 F23 | Host control - selects between Control, Address or Data registers
HCNTRLO D25 | Host control - selects between Control, Address or Data registers
HHWIL C26 | Host halfword select - first or second halfword (not necessarily high or low order)
HBE1 E23 | Host byte select within word or half-word
HBEO D24 | Host byte select within word or half-word
HR/W- C23 | Host read or write select
HD15 B13 1/0/Z
HD14 B14 1/0/Z
HD13 Cl4 1/0/Z
HD12 B15 1/0/Z
HD11 D15 1/0/Z
HD10 B16 1/0/Z
HD9 Al7 1/0/Z
HD8 B17 1/0/Z
HD7 D16 1/0/Z Host Port Data (used for transfer of data, address and control)
HD6 B18 1/0/Z
HD5 Al9 1/0/Z
HD4 C18 1/0/Z
HD3 B19 1/0/Z
HD2 C19 1/0/Z
HD1 B20 1/0/Z
HDO B21 1/0/Z
HAS- C22 | Host address strobe
HCS- B23 | Host chip select
HDS1- D22 | Host data strobe 1
HDS2- A24 | Host data strobe 2
HRDY- J24 (0] Host ready (from DSP to Host)
Boot mode
RSV4 A6 | Reserved for testing, pull-down with a dedicated 20KQ resistor !
BOOTMODE4 D8 [ |
BOOTMODE3 B4 |
BOOTMODE?2 A3 | Boot mode
BOOTMODE1 D5 |
BOOTMODEO C4 |
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TMS320C6201

DIGITAL SIGNAL PROCESSOR

Note: The timing parameters will
be disclosed in September 1997.

NAME

PIN
NO.

TYPE

DESCRIPTION

EMIF - control signals common to all types of memory

CE3- AE22 0/Z
CE2- AD26 0/z Memory space enables
CE1- AB24 O/Z enabled by bits 24 and 25 of the word address
CEO- AC26 0/z only one asserted during any external data access
BE3- AB25 0/Z Byte enable control (decoded from the 2 lowest bits of the internal address)
BE2- AA24 O/2Z. byte write enables for most types of memory
BE1- Y23 O/Zs can be directly connected to SDRAM read and write mask signal (SDQM)
BEO- AA26 0/z
EMIF - Address
EA21 J26 0/z
EA20 K25 0/z
EA19 L24 0/z
EA18 K26 0/z
EA17 M26 0/z
EAL6 M25 0/z
EA15 P25 0/z
EA14 P24 0/z
EA13 R25 0/Z External Address (word address)
EA12 T26 0/z
EA11l R23 0/z
EA10 U26 0/z
EA9 U25 0/z
EA8 T23 0/z
EA7 V26 0/z
EA6 V25 0/z
EAS5 W26 0/z
EA4 V24 0/z
EA3 W25 0/z
EA2 Y26 0/Z
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be disclosed in September 1997.

TMS320C6201

DIGITAL SIGNAL PROCESSOR

PIN
NAME NO. TYPE DESCRIPTION
EMIF - Data
ED31 AB2 1/0/Z
ED30 AC1 1/10/Z
ED29 AA4 1/0/Z
ED28 AD1 1/0/Z
ED27 AC3 1/0/Z
ED26 AD4 1/10/Z
ED25 AF3 1/0/Z
ED24 AE4 1/0/Z
ED23 AD5 1/0/Z
ED22 AF4 1/0/Z
ED21 AE5 1/0/Z
ED20 AD6 1/10/Z
ED19 AE6 1/0/Z
ED18 AD7 1/10/Z
ED17 AC8 1/0/Z
ED16 AF7 1/0/Z External Data
ED15 AD9 1/10/Z
ED14 AD10 | 10/z
ED13 AF9 1/0/Z
ED12 Acil | oiz
ED11 AE10 | 1O/Z
ED10 AE11 | 1O/zZ
ED9 AF11 | 1/0/z
ED8 AE14 | 10/z
ED7 AF15 | 1/0/Z
ED6 AE15 | 10/z
ED5 AF16 | 1/0/Z
ED4 AC15 | 1/0/z
ED3 AE17 | 10iz
ED2 AF18 | 1/0/z
ED1 AF19 | 1/0/z
EDO AC17 | 10/z
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TMS320C6201

DIGITAL SIGNAL PROCESSOR

Note: The timing parameters will
be disclosed in September 1997.

PIN

NAME NO. TYPE

DESCRIPTION

EMIF - Asynchronous SRAM control

ARE- Y24 0/z Asynchronous Memory read strobe
AOE- AC24 0/z Asynchronous Memory output enable
AWE- AD23 0/z Asynchronous Memory write enable
ARDY- W23 | Asynchronous Memory ready signal

EMIF - Synchronous Burst SRAM control

SSADS- AC20 0/z SBSRAM address strobe
SSOE- AF21 O/Z SBSRAM output enable
SSWE- AD19 Q/Z SBSRAM write enable
SSCLK AD17 Q/Z SBSRAM clock

EMIF - Synchronous DRAM control

SDA10 AD21 0/z SDRAM address 10 (separate for refresh)
SDRAS- AF24 0/z SDRAM row address strobe
SDCAS- AD22 0/Z SDRAM column address strobe
SDWE- AF23 0/Z SDRAM write enable
SDCLK AE20 0/z SDRAM clock
EMIF - Bus arbitration
HOLD- AA25 | Hold request from the host
HOLDA- A7 (@] Hold request acknowledge to the host
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be disclosed in September 1997.

TMS320C6201

DIGITAL SIGNAL PROCESSOR

PIN

NAME NO. TYPE DESCRIPTION
Timers
TOUT1 H24 0/z Timer 1 or general purpose output
TINP1 K24 [ Timer 1 or general purpose input
TOUTO M4 0/z Timer 0 or general purpose output
TINPO K4 [ Timer O or general purpose input
DMA Action Complete
DMAC3 D2 (0]
DMAC?2 F4 (6] DMA Action Complete
DMAC1 D1 (@]
DMACO E2 (0]
Multi Channel Serial Port 1 (MCSP1)
CLKS1 E25 | External clock (as opposed to internal)
CLKR1 H23 1/0/Z Receive clock
CLKX1 F26 1/0/Z Transmit clock
DR1 D26 | Receive data
DX1 G23 0/z Transmit data
FSR1 E26 1/0/Z Receive frame sync
FSX1 F25 1/0/Z Transmit frame sync
Multi Channel Serial Port 0 (MCSPO)
CLKSO L4 [ External clock (as opposed to internal)
CLKRO M2 1/0/Z Receive clock
CLKX0 L1 1/0/Z Transmit clock
DRO J1l | Receive data
DX0 R1 0/z Transmit data
FSRO P4 1/10/2 Receive frame sync
FSX0 P3 1/10/Z Transmit frame sync
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TMS320C6201

Note: The timing parameters will
DIGITAL SIGNAL PROCESSOR be disclosed in September 1997.

PIN
NAME NO. TYPE DESCRIPTION

Remaining
unconnected pins

K3
J2
H1
H2
Gl
E4
R2
C8 unconnected pins
C21
B22
D21
A23
D10
C9
A8
B8
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be disclosed in September 1997.

TMS320C6201

DIGITAL SIGNAL PROCESSOR

2.5V Supply PIN
Voltage NO.
Cvdd B2
Cvdd C3
Cvdd D4
CVvdd AE2
Cvdd AD3
Cvdd AC4
Cvdd D23
Cvdd C24
CVvdd B25
Cvdd AC23
Cvdd AD24
Cvdd AE25
Cvdd D9
Cvdd D14
CVvdd D18
CVvdd J23
Cvdd P23
Cvdd V23
Cvdd J4
Cvdd N4
Cvdd V4
Cvdd AC9
Cvdd AC13
Cvdd AC18

2.5V Supply PIN
Voltage NO.
Cvdd D6
Cvdd D7
Cvdd A5
Cvdd B6
Cvdd B11
Cvdd B12
Cvdd Al12
Cvdd C15
CVdd A16
Cvdd A20
CVvdd C20
Cvdd D20
Cvdd K23
Cvdd M24
CVvdd N25
Cvdd AD14
CVvdd AF12
Cvdd AE12
Cvdd AC12
Cvdd AE8
Cvdd AD8
Cvdd T4
Cvdd T3
Cvdd Ul
Cvdd P2
CVvdd M1
Cvdd K1
CVdd F1
Cvdd H4
Cvdd E1l

3.3V Supply PIN
Voltage NO.
DVdd B7
DVdd Al10
DVdd Al5
DVdd A18
DVdd D17
DVdd A21
DVdd A22
DVdd G24
DVdd G25
DVdd H25
DVdd J25
DVdd L25
DVdd N23
DVdd R26
DVdd T24
DVdd u24
DVdd W24
DVdd AB26
DVdd AC25
DVdd AC22
DVdd AC21
DVdd AE21
DVdd AC19
DVdd AD18
DVdd AE18
DVdd AF17
DVdd AD15
DVdd AD13
DVdd AD11
DVdd AC10
DVdd AF6
DVdd AF5
DVdd AC6
DVdd AB4
DVdd AB3
DVdd Y4
DVdd N3
DVdd M3
DVdd F3
DVdd Cl

Note: PLLV and PLLG signals are not part of External Voltage Supply or Ground. See the CLOCK/PLL documentation for
information on how to connect those pins.
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TMS320C6201

Note: The timing parameters will
DIGITAL SIGNAL PROCESSOR be disclosed in September 1997.

Ground PIN Ground PIN Ground PIN
NO. NO. NO.

Vss A4 Vss V1 Vss Al
Vss B5 Vss U2 Vss B1
Vss C7 Vss N2 Vss A2
Vss D13 Vss J3 Vss Cc2
Vss C13 Vss G3 Vss B3
Vss C16 Vss F2 Vss AE1
Vss C17 Vss G4 Vss AF1
Vss D19 Vss E3 Vss AD2
Vss E24 Vss AF2
Vss F24 Vss AE3
Vss G26 Vss A25
Vss L23 Vss A26
Vss M23 Vss B26
Vss L26 Vss C25
Vss N24 Vss B24
Vss R24 Vss AF25
Vss T25 Vss AF26
Vss u23 Vss AE24
Vss Y25 Vss AE26
Vss AA23 Vss AD25
Vss AB23 Vss Al3
Vss AE23 Vss Al4
Vss AD20 Vss AF13
Vss AE19 Vss AF14
Vss AC16 Vss N1
Vss AD16 Vss P1
Vss AE16 Vss N26
Vss AC14 Vss P26
Vss AE13
Vss AD12
Vss AF10
Vss AE9
Vss AF8
Vss AE7
Vss AC7
Vss AC5
Vss AC2
Vss AA3
Vss Y3
Vss V3

Note: PLLV and PLLG signals are not part of External Voltage Supply or Ground. See the CLOCK/PLL documentation for
information on how to connect those pins.
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Note: The timing parameters will
be disclosed in September 1997. DIGITAL SIGNAL PROCESSOR

mechanical data

35,20
— 99 R — —_
3480 SQ 31,75 SQ
1,27
2 il
© 00000000000000000000000000]|A
00000000000000000000000000|B
00000000000000000000000000|C
0000 0000000000000000000|D
0000 000O0|E
0000 000O0|F
0000 oooofc
0000 000O0|H
0000 0000|J
0000 0000|K
0000 0000 L
0000 0000(|mMm
0000 0000(N
TOP VIEW 0000 oooofp
0000 0000|R
0000 oooofT
0000 0000|y
0000 0000|y
0000 0000|w
o 0000|y
o 0000 an
o 0000| ap
e} 000000000000000000000O0| ac
00000000000000000000000000]| ap
00000000000000000000000000| A
00000000000000000000000000]| A
HEAT SLUG
NOTE: The 10x10 array of thermal balls is not
present in the package for the C6201 revision 2
silicon. Itis shown in this drawing for
compatibility with the future revisions of the
C6201 that will feature the 10x10 array in the
center of the package. In order for a design to
be forward compatible with the future
0,91 NOM 1,70 MAX revisions of the C6201, a 10x10 array of pads
\ should be included on the board to channel
v ¢ Seating Plane the heat from the thermal balls into the board.
1 [
0,90 0,50 MIN '
<« )
0,60 4 030 W
NOTES: A. Alllinear dimensions are in millimeters.
B.  This drawing is subject to change without notice.
C. Thermally enhanced die down plastic package with top surface metal heat slug
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TMS320C6201

Note: The timing parameters will
DIGITAL SIGNAL PROCESSOR be disclosed in September 1997.

Thermal Resistance Characteristics for TMX320C6201(SBGA package, 4 layer board,
power=5W)

NO °C/W Air Flow LFPM t
1 RO, Junction-to-case N/A
2 RO,, Junction-to-free air 0
3 RO,, Junction-to-free air 100
4 RO,, Junction-to-free air 250
5 RO,, Junction-to-free air 500

T LFPM = Linear Feet Per Minute
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