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Miékh - ERAHREB
AEEZBR £9 Soft [P HardIP =% - EWXBEQAHLHMAARLHE -4 o

£x28
IP # X

b A BB - I O R R R EAE B R T ke A A

P R ERERAEANERBAR - HEBEHS 0 SENFME

TAFBELME  UHEREALIHMSR -

. A+ —REEXTARE

A

HardIP %8 8 —

Differential Voltage Reference Design :

Specification :

Generate (Vrefp-Vrefn)=(4*Vbg)/5, 1*Vg,(6*Vbg)/5, (7*Vbg)/5

,where common mode (Vrefp+Vrefn)/2=1.5V and Vbg=1.25V

Power Supply voltage Vpp = 3V ,TSMC 0.35um Process

(4*Vbg)/5,1*Vbg,(6*Vbg)/5 and(7*Vbg)/5 is adjusted by BO/B1. The
settling time(Differential Output voltage settle to 0.1%)after B0/B1
toggle must be less than 1 us. The maximum load of Vrefp , Vrefn is 3pf.

Design the current consumption and area as small as possible.

Design must consider Stability and process/supply/temperature
independence.

Try to Model this IP in every respect.

Vo 1 Veg. o i

B1 — - [Vrefn
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B. HardIP 88 —
2.5V Voltage Buffer Design :
Specification :
®  Power supply voltage VDD — 3.3V
® Differential Input signal — 10 MHZ Sin Wave
2 Vpp (max) Input Voltage Swing
®  Differential Output Signal (2002 10P Loading) —3 Vpp (max)
—THD <0.1%
® Common mode Voltage Vem = 1.65V
® Isb<10mA

Isb — Voltage Buffer Standby Current when Vip & Vin are High
impedance

® TSMC 0.35 u m Process

" Voo

C. SoftIP #2828 —
Vectored Interrupt Controller (PL190)
D. SoftIP # B —

Real Time Clock (PL031)




gt L ¥ 2K

A. HardIP # B —
Multiple Frequency PLL Design :
Specification :

®  Fin Input Reference Frequency — 25MHZ

® Foutl~ Fout9 output Clock Frequency are generated at the same time.
125( 128/(128+tN))MHZ N=0,1,2,3,4

® Root mean square jitter of these output clocks must be smaller than 1.0ns.

®  The chip area must be designed as small as possible.

® output clock driving current Iop/Ior. — 15mA.

® output clock voltage swing

3.3v

o LI -

||

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

®  Operation voltage Vpp = 3.3V

® Total power Pins< 8, Total Pins<18

® 035um 3.3V CMOS process

25




FIN—— ——Fout1
VDD1 —» ’ —»Fout2
Vpp2 —— | ,  ——sFout3
Vgg1 —H - - ——Fout4
Ve2—  p——sFout5
Vop3—m - [——»Fout6
Vppd — . p—>Fout?
Vgg3 — | - —Fout8
Vegd — ——»Foutd
B. HardIP #B =

14 Bits low speed Measurement A/D Converter Design -

Specification :

® TSMC 0.35um 3.3V process

® Resolution — 14 bits

®  Operation voltage Vppy — 3.3V +10% — for digital circuit
® Maximum Input Signal — 2Vp_p Differential mode

® Sample rate — 100 Samples/sec

® INL/DNL — 0.006% FS

® Missing code — None missing code

® On Chip Voltage Reference

®  Operation Temperature — -400C ~ 850C

® 4 analog Input channels

® The chip area / power consumption / power supply rejection must be

concerned




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

Tvons | o

(et
] — Dout(1:14)
4 Differential | Virmz ‘ . ’
analog { Vi_rp—a—.
klnﬂ.ltd‘llmnel Vi—rn?
Virpd
e
) \ Vinnd -
BO |-
Channel [ ——»
Control {;'1___.
InputClock 2 » __ i
C. SoftfIP A8 —
DMA Controller (PL080)

D. SoftIP %88 =
Static Memory Controller (PL092)
3

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 a truly reusable IP. So we 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 peripherals IPs.

The detailed functional specification can be found at ARM’s official website,

www.arm.com.
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Special Note :

Your IP design is not constrained to restrictedly follow the reference

specification. Any innovative enhancement or refinement is encouraged.

For DMA controller IP, for example, make your design be with

1.

dual-master (PL080) or single-master(PL081) configuration,
little-endian, big-endian, or programmable endian support,
configurable buffer length,

configurable arbitration schemes.
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