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TMS320C6201 Power Consumption
Summary

Abstract

This document discusses the power consumption of the TMS320C6201
(Revision 2.1) for typical applications and presents an estimate for the
power consumption of the TMS320C6201B" (Revision 3.0.)

! For more information on the differences between the TMS320C6201 and the TMS320C6201B,
refer to “TMS320C6201 (revision 2.x) to TMS320C6201B (revision 3.x) Migration Document”
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Activity Level Models

‘C6201 power consumption can be modeled with two levels of activity —
High DSP Activity and Low DSP Activity. Based on weighted averages
of the two, a fairly accurate representation of an application’s power

consumption can be predicted.

Table 1. Definition of Activity Levels

CPU Activity Level

Program Memory
Access Rate

I/0 100MHz Ext.
Mem 30pf load

Data Memory
Access Rate

High DSP Activity 8 instr. 100% 75% 100% Access
75% High, 25% Low

50% High, 50% Low

Low DSP Activity 2 instr. 25% 25% 0% Access

Table 1 shows the characteristics associated with high DSP activity and
low DSP activity. High DSP activity represents a FIR, FFT, or other fully
optimized algorithm. Low DSP activity represents the time spent setting

up registers or executing other less optimized code segments.

The actual code used to model the activity levels is described in detail in

Table 2.

Table 2. Activity Level Model Representation

Module High DSP Activity Low DSP Activity

CPU 8 instructions/cycle, with 2 LDH 2 instructions/cycle, with 1 LDH
instructions instruction

Program 100% = 1 Fetch Packet/ Cycle 25 % = 1 Fetch Packet / 4 Cycles

Memory

DMA/EMIF 50/50 transfer to/from 1/2x SBSRAM Fully servicing McBSP

Data Memory

75 % = 32 bits/cycle via CPU LDH
instructions, 32 bhits/2 cycle via DMA
transactions

25% = 16 bits/cycle via CPU LDH
instruction

/0 32 bits/cycle @ 100 MHz None

McBSP 2 channels @ E1 Rate 2 channels @ E1 Rate

Timers 2 timers @ Max Rate (1/8 CPU Clock) 2 timers @ Max Rate (1/8 CPU Clock)
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Real world applications typically spend between fifty and seventy-five
percent of their time performing high DSP activity and the remainder of
their time performing low DSP activity. The 75% High/25% Low and
50% High/50% Low categories are representative of these applications.
Depending on the particular application, an estimate of the ratio of
high/low activity must be made in order to predict power consumption.

Power Measurement/Estimate Results

The following tables show the actual measured power consumption for
the Revision 2.1 device and the estimated power consumption for the
‘C6201B device. The measurements reveal that the power consumption
of the ‘C6201 is linear versus frequency. Therefore, the tables report the
results as Current/Frequency. The corresponding power consumption
can be found by simply multiplying the Current/Frequency by the desired
frequency of operation and by the nominal operating voltage.

The Revision 2.1 device is a 0.25 micron device, operating with a core
voltage of 2.5 V. The ‘C6201B device is a 0.18-micron device with a
core voltage of 1.8 V. The ‘C6201B will operate with substantially lower
power consumption. This is based on several factors, but the most
significant reasons for the dramatic power reduction are:

1) Reduced core voltage

2) Improved Low Power RAM cell.

Table 3. Current Consumption by C6201 Modules

High DSP Activity Low DSP Activity
Revision 2.1 'C6201B Revision 2.1 'C6201B
% of % of % of % of
mA/MHz  Supply mA/MHz  Supply || mA/MHz Supply mA/MHz Supply
VDD2 Current Consumption
CPU 216 13.5% 147 31.9% 1.06 12.4% 0.72 27.5%
) CPU Memory
K Access 7.70 48.1% 0.76  16.4% 322 37.6% 0.30 11.4%
Clocking 4.10 25.6% 147 31.9% 4.10 47.8% 1.47 56.2%
[ cPU Total 13.96  87.3% 3.70 80.3% 8.38 97.8% 249 95.1%
» DMA/EMIF 0.40 2.5% 0.47 10.2% 0.15 1.8% 0.10 3.9%
(\Q}{b DMA Memory
K Access 1.60 10.0% 0.10 2.2% 0.00 0.0% 0.00 0.0%
R Other 0.04 0.3% 0.33 7.2% 0.04 0.5% 0.03 1.0%
[ Peripherals Total 204 12.8% 091 19.7% 0.19 2.2% 0.13 4.9%
Core Current Total 16.00 100.0% 4.61 100.0% 8.57 100.0% 2.62 100.0%
VDD3 Current Consumption
I/O Current Total 0.89 100.0% 0.89 100.0%| | 0.45 100.0% 0.45 100.0%
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Table 4. Power Consumption for Typical DSP Activity

Power = ((CPU Current/Freq + Peripheral Current/Freq) * Core Supply Voltage +
10 Current/Freq * 10 Supply Voltage) * Operating Frequency

CPU Power = CPU Current/Freq * Core Supply Voltage * Operating Frequency
=3.1 mA/MHz * 1.8 V * 200 MHz

50% High/50% Low 75% High/25% Low .
Rev21 | C6201B | Rev2.1 ce2018 | UMS
CPUW Memory| 11.17 3.10 12.57 3.40 ma/MHz
Access
Peripherals 1.12 0.52 1.58 0.71 ma/MHz
110 0.67 0.67 0.78 0.78 ma/MHz

Table 3 and Table 4 detail the power consumption of each of the major
blocks of the ‘C6201, both at High DSP Activity and Low DSP Activity.

The Revision 2.1 numbers are actual measured numbers, and the
‘C6201B numbers are estimates based on simulation data. These tables
illustrate the superior power characteristics of the TMS320C6201B

device.

I/0 provides an additional power saving opportunity. If most code and
data can be stored in internal memory, thus reducing the required I/O,

then the ‘C6201B power consumption can be further reduced. In

addition, all test measurements were based on a worst case load (30

pF). With less load, the I/O power consumption would reduce

accordingly.

The numbers reported above in Table 3 and Table 4 can be used directly

to estimate the power consumption for either the Revision 2.1 device or
the C6201B. For example, in order to compute power consumption of
the C6201B at 50% High DSP Activity and 50% Low DSP Activity, the
current/MHz rating must be multiplied by the supply voltage and by the

desired operating frequency. Therefore,

= ((3.1mA/MHz + 0.52mA/MHz)* 1.8V + 0.67mA/MHz * 3.3V) * 200MHz

=~ 1.75 Watts

Another common point for comparison in the DSP industry is the power

consumption due to CPU and internal memory accesses. For the
C6201B, this can be found at 50% High DSP Activity and 50% Low DSP

Activity as:

=~11W

The calculation for the Revision 2.1 device is identical. The only thing to

note is that the core voltage between the two devices is different. For
Revision 2.1, a core voltage of 2.5 V should be used, and for C6201B,

1.8 V should be used.
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Table 5. Low Power Modes

Conclusion

TMS320C6201 Power Consumption Summary

Rev 2.1 'C6201B units
Idle 11.75 59 mW/MHz
PD1 8.75 5.15 mW/MHz
PD2 <0.5 <0.4 mwW/MHz
PD3 <0.5 <04 mW/MHz

Table 5 reports the power consumption of the C6201 for several special

operating conditions. IDLE is an instruction which is comparable to

executing continuous NOPs. The advantage with the IDLE instruction is
that Program Fetches do not occur until an interrupt occurs. The other
power down modes (PD1, PD2, PD3) enable and disable the clock at
different portions of the ‘C6201. These low power modes are the optimal
way of saving power during pauses in an application.

The TMS320C6201 is a high performance DSP that offers a superior
price to performance ratio. The TMS320C6201B is poised to improve
this price to performance ratio as well as giving a significantly superior

performance to power ratio.



