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Soft IP -

http://cc.ee.ntu.edu.tw/~ip/news/|P contest 2004/SoftlP deliverables.htm

or http://cc.ee.ntu.edu.tw/~ip/news/IP contest 2004/SoftlP ddliverables.doc

B.

Hard IP :

http://cc.ee.ntu.edu.tw/~ip/news/|1P contest 2004/HardIP deliverables.htm

or http://cc.ee.ntu.edu.tw/~ip/news/IP contest 2004/HardIP ddliverables.doc

C.

Soft IP 22 FPGA Z# -

http://cc.ee.ntu.edu.tw/~ip/news/|P contest 2004/FPGA deliverables.htm

or http://cc.ee.ntu.edu.tw/~ip/news/IP contest 2004/FPGA deliverables.doc
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A. HadIP 3279 -

Multiple Frequency PLL Design :

Specification :

® FinlInput Reference Frequency — 25MHZ

3.3V

o I
||

40ns
® Foutl~ Fout9 output Clock Frequency are generated at the sametime.
125(  128/(128+N))MHZ N=0,1,2,34
® Root mean square jitter of these output clocks must be smaller than 1.0ns.
® Thechip areamust be designed assmall as possible,
® output clock driving current lop/lo. — 15mA.

® output clock voltage swing

3.3V

o— LTI
>

125(128/(128+N))MHZ N=0,1,2,3,4




® Opeation voltage Vpp = 3.3V

® Total power Pins= 8, Totd Pins=18

® 035yum 3.3V CMOS process

FIN —sFout1

Vpp1 —Fout?
Vipp2 —Fout3
Wggl —Foutd
"u"SSE —Fouts
Vppd —Foutb
Vppd —out/
Vagd —Foutd
Wggd —tFouts

B. HadIP 4zp =

14 Bits low speed Measurement A/D Converter Design :

Specification :

® TSMC0.35um 3.3V process

® Resolution — 14 bits

® Operation voltage Vppn — 3.3V +10% — for digitd circuit
® Maximum Input Signd — 2Vep Differential mode

® Samplerate — 100 Samples/sec

® INL/DNL — 0.006% FS

® Missing code — Nonemissing code

® On Chip Voltage Reference




® Operation Temperature — -400C ~ 850C

® 4andog Input channels

® The chip area/ power consumption / power supply rgection must be
concerned

® Input clock frequency is determined by your system architecture but must
be smdler than 10 MHZ

4 Differential
analog
Inpart channe

Channel
Conirol

Input Clock i

C. SoftIP 4 p -

[
Wirn

Wirn3

ED

(=

E1
=

—‘:fnm-n Tvnnn

virpd
el Al

Virp2
S
Wirnz
Virp3
Sila gk

—]

Wirpd
— ]

L wirnd
—_—

— Dout (1:14)

DMA Controller (PL080)

D. SoftlP 4€p =

Static Memory Controller (PL092)

=

In order to enforce the IP reuse concept and let students understand what the
differences are between a design and an IP, the complexity of the subjects for
"Fixed-Topic/Soft IP" is relatively not that difficult. We hope students to
spend more efforts on polish their work to be atruly reusable IP. Sowe set a




clear measurable IP reusability standard for this IP contest and encourage
students to follow while authoring their IP. Moreover, to enrich the
ARM/AMBA-based platform design environment promoted by CIC and
SoC-related academic research groups in Taiwan, the subjects for the
“Fixed-Topic/Soft IP” category in SIP Contest 2003 and 2004 will be
AMBA-compliant peripherasIPs.

The detailed functiona specification can be found at ARM’s official website,
WWW.arm.com.

Specia Note :

Your IP desgn is not constrained to restrictedly follow the reference
gpecification.  Any innovative enhancement or refinement is encouraged.
For DMA controller IP, for example, make your design be with

1. - dua-master (PL080) or single-master(PL081) configuration,
2. - little-endian, big-endian, or programmable endian support,
3. - configurable buffer length,

4. - configurable arbitration schemes.

AR 3 S & L

A. HadlIP $gp -
Temperature Sensor

Design atemperature sensor with output of 8 bits digital code. The range of
temperature sensor is from -10° to 85°. Please design with TSMC 0.35um
3.3V CMOS process. With Digital Calibration or Laser trimming technique
may be needed to achieve the error specification. The CLK frequency is not
within the specification, it depends on the design style of the Anaog-to-Digita
converter.

Specifications




Min. Max. Unit
Supply voltage 3.3 Volt
Supply current Assmall as possible HA
Range -10 85 °C
Resolution 8 bit
Error +1 °C
Bandwidth 2 100 Samples/sec

Functiona diagram

TO
Temp. [ " A/D n
Converter | !
Sensor ;
1 T7
CLK
B. HadIP %&p =

3-order Low Pass Filter Design

Specification

® Power supply voltageVDD — 1.8V

B TSMC 0.18um process

B Inputsgnal — SinWave 0.5 VP-P (max) Input Voltage Swing

B — Output THD < 2-7@ 200MHz, 0.5VP-P (max) Input
Voltage Swing

B Output Loading — 1pF capacitor
B Common mode Voltageisnot limited

B Desgn must consider Stability and process'temperature independence.




T B

hkesashansso o=

1M

Filter Mask
Freqg. 10MHz |[1I0OMHz [200MHz |400MHz [B00OMHz
Amax 0dB 0dB 0dB -10dB -34dB
Amin -1dB -1.5dB -4dB -16dB -40dB
Voo,
i
i | =7
ke = o
— j‘"-' [ 1'r|.'|!'
& .'. P Vin _L
Amplitude=250mY

BEid

RLE TN T T ]

To

B VoutTHD<2-7 whenVin=Vem+0.25*sin(2 p* 200meg *t)

B Vcmvaueisnot limited

C. HadlIP 4£p =

V oltage/ Temperature Independent Frequency Generator




Design a 12MHz reference frequency generator which is independent of
power supply and temperature variation. There needs no external component
for thiscircuit.

The trim pads which are used to improve the circuit performance are limited

by 4.

Thisdesignisbased on TSMC 0.35u 3.3V CMOS process.

Specification

B Supply VoltageRangeVDD 2.2V~3.6V

B Operaion Temperature Range -10°C ~80°C

B Output Frequency Fout 12MHz + 1%

B Output Frequency Fluctuation over Supply VoltageRange < + 1%

B Output Frequency Fluctuation over Operation Temperature Range < +
1%

B Tempeature coefficient and process variation of MOSR/C must be
concerned

B Trimpad numbers (Triml~Trim4) <4

B Opedioncurrent & chiparea assmal aspossible

Function Diagram

TEIMI —
TRINM2 — :
— Bl
TRIMI —

TEIMA —

=5

D. SoftlP 4£p -




Universal Memory Controller (PL172)
E. SoftlP %ap =
Synchronous Serid Interface (PL022)

The detailed functiona specification can be found at ARM’s official website,
WWW.arm.com.

Specia Note

Your IP desgn is not constrained to restrictedly follow the reference
gpecification.  Any innovative enhancement or extenson is encouraged.
Usethe Universa Memory Controller as an example:

- Explore a better architecture that provides higher (DRAM) memory
utilization.

- Thetypes of supported memories can be user-configurable.
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