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RISC/DSP
Siemeng[1] Hitachi[2]
NEC[3] STMicroelectronicg4] ARMI5]
MIPS[6,7,8]
Simens  Tricore
0.35um,3LM,
3.3V DRAM
Hitach
DSP
Harvard architecture
SH7729 Timerss DMAC A/D
D/A 133MHz
3.3M
STMicroelectronics
DSP-MCU
performance/cost

SH3-DSP RISC

32-

300MHz 1.8V
64

32- RISC
0.25mm CMOS 4ML

1.3w@200MHz,2.5V

ARMOE

DSP

160MHz

32-

NEC

ARM
RISC

32-

0.25um
MIPS Technologies
MIPS™M4K 64 MIPS™5K
Lextra DSP
[6] MIPS Technologies
OPAL

MIPS Core
Jade
RUBY

National
Semiconductor  Geode SC 1400[9]

C.

IAM2000S(Information
Microprocessor  with
Processing Capability)

Appliance

Digital  Signal

IAM2000S

IAM2000S
1AM 2000S ARMOE-S
# of instructions 58 With Condition Code
Clock rate 180MHz 160MHz ARM 9E-S
(at .25 cell library)
Clock rate 300MHz
Gate count 29680 gates Not sure
Power consumption 301.2164mW 288mW(ARM 9E-S)

(at 2.5V/.25 cell library)

Bus PCI for peripheral bus APB for ARM
# of registers 44 general-purpose registers 31 general-purpose
3 statusregisters registers
Total 47 6 status registers
Total 37 (ARM)
JTAG BIST ICE
RTL code Processor code
# of modes: 5 (USRUSR1,USR2,PRLSYS) |6 1s USR
2nd~6th  exception modes
(ARM)
Task switching 3 user mode which switch without|Only one user mode
mechanism need for storing register contents. (ARM)
(Debugger)

(linker& loader)

Embedded OS Port Linux
VOIP
IAM2000S RTL
[10]
RTL
RTL
Module Name Test programs for Total verified test
auto-regression testing  |programs
Decoder.v 100% 100%
Controller. v 100% 100%
Exception. v 98.4% 100%
LDM_STM. v 100% 100%
Execute. v 100% 100%
R_decoder, v 100% 100%
R file.v 100% 100%
Debug_module. v 81.4% 81.4%
Copl.v 99.6% 100%
Cpl_register. v 100% 100%
D_memory. v 92.1% 92.1%
|_memory. v 100% 100%
10_memory. v 100% 100%




0.25um IAM2000S
300MHz
018 0.13

500MHz

IAM2000S

Linux

D. RTL Core

IAM2000S RTL Core

RTL Core

[11]

(1) Image Processing :image file with bmp
format quantization to bmp format

(2) FFT(1):fast fourier transform

(3) FFT(2):fast fourier transform

(4) Flops.benchmark for FPU

(5) TFFTDP:benchmark for FFT in double

precision

(6) LPE:low passfilter

(7) Mp3 Player:audio file with mp3 format
transformation to wave format

(8 Fib:fibonacci numbers

(9) Traffic Light:traffic light system

(10) Heapsort:heapsort

(11) Queens.eight-queens chess

(12) Nsieve:benchmark for variable sized arrays

(13) Whetstone:benchmark

(14) Dhrystone:benchmark

(15) Hanoi:Hanoi

(16) Clinpack(unroll):benchmark

(17) Clinpack(roll):benchmark

ARMO9E-S
B NBA NBNA
Branch
DSP
[AM2000S
ARM
ARM |AM2000S
IAM2000S
DSP
IAM2000S |AM2000S
IAM2000S
194MHz
|AM2000S
300MHz
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Application Program Assembly Code Category Penalty

B NBA NBNA Space Time
Fib 23.1% 70.8% 6.1% 12.2% 21.4%
Image Processing 16.8% 77.7% 5.5% 11.0% 19.3%
Traffic Light 27.1% 68.0% 4.8% 9.6% 16.8%
Heapsort 17.8% 77.8% 4.4% 8.8% 15.4%
FFT(2) 4.0% 92.0% 4.0% 8.0% 14.0%
Queens 22.4% 73.6% 4.0% 8.0% 14.0%
Nsieve 17.2% 79.0% 3.8% 7.6% 13.3%
Whetstone 19.5% 77.3% 3.2% 6.4% 11.2%
Dhrystone 24.5% 72.7% 2.8% 5.6% 9.8%
Hanoi 17.2% 80.0% 2.8% 5.6% 9.8%
Flops 15.3% 82.0% 2.7% 5.4% 9.5%
TFFTDP 15.3% 82.2% 2.5% 5.0% 8.8%
LPF 7.2% 90.4% 2.4% 4.8% 8.4%
Clinpack(unroll) 16.0% 81.7% 2.3% 4.6% 8.1%
Clinpack(roll) 15.5% 82.3% 2.2% 4.4% 7.7%
Mp3 Player 12.5% 86.3% 1.2% 2.4% 4.2%
FFT(1) 10.2% 88.6% 1.2% 2.4% 4.2%

3.

(1) No. of operation modes;

(2) Task switching mechanism;

(3) Instruction cycletime;

(4) Register read/write port.
operation modes

USR USR1 USR2 SYS
Task switching
window task switching
load/store
Data path

ALU

Multiply-long

ARM
Read ports ARM9
IAM2000S
ARM9
2
IAM2000S 100MHz
IAM2000S
Processor mode | Description

User Normal program execution mode
Userl Specific user  program execution model
User2 Specific user program execution mode2
Privileged Exception mode, including:

1. FQ

2. IRQ

3. Supervisor

4.  Abort

5. Swi

6.  Undefined
System Run operating system tasks

modes

register

IAM2000S

Kernel)

IAM2000S
(System

IAM2000S

|AM2000S

IAMZ2000S



IAM2000S

S.
IAM2000S
(Voice over IP)
|AM2000S
VOIP
IAM2000S
1 VolP CPU ARM
CM7TDMI DSP
TMS320C54x 3C
CPU DSP
coding
Vol P
CPU DSP
2. CPU DSP 3C
H.323
Call Generator
VolP
VolP
3. CPU DSP
3C
4. porting
CPU OS porting TCP/IP

porting packet driver and PSTN driver  3C
DSP

3C

IAM2000S

(1)

(2)

3)

(4)

(5)
(gateway)

IAM2000S

VolP

VolP

3C

3C

3C
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