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Design Flow
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Strategy of Libraries & |IP selection

B
) P
* Readily Available IPs >
* |t can help kick start the chip design and lead to shorter design cycles. :

* Cheaper Price

* Applying generic foundation IP will often be cheaper as compared to the
costs associated with internal IP development, verification and (test-
chip) characterization.

e Silicon Proven
* Mature production proven IPs reduce risk.

» Quality (PPAC)

» Select the IPs that fit your requirements in term of Power, Performance,
Area and Cost.
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Case Study #1 — Analog Block

Spec
Process
VDD
Conversation Rate
Bits
Area
Power

Input range
Input mode

Temperature
Channel

Input load

Silterra 0.13um
3.3V / 1.2V
2MSPS
12
0.31mm?
J.emW @ 1MSPS

N/A

-40°C~ 85°C
16 (single-mode)
8 (diff-mode)
30pF

GSMC 0.13um
5.0V/ 1.5V
1MSPS
12
0.32mm?
S5mW @ 1MSP5

1.8V~ 5.5V

-40°C ~ 85°C
16 (single-mode)

26pF

KA ADC
. ——
Silterra 0.13um >
3.3V / 1.2V - ‘
2MSPS
14 -
L —

w/o buffer @
Z.me w/ buffer @ 2MSPS
0.5mwW w/o buffer @ 1MSPS
BmW wy buffer @ 1M

2.7V~ 3.6V

-A0°C~ 125°C
16 (single-mode)
8 (diff-mode)
13pF (single-mode)
26pF (diff-mode)
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Case Study #2 — Fundamental IP

1 Spee Features R KA GPIO#1

p———<
Process Technology Silterra C13G Silterra C13G . )
I/O Standard LVCMOS LVCMOS _
Bonding Sta d Inli
Size Big (0.0141area?) Small (0.0065area?)
ESD / LU Compliant
Special design: Power-on- No Yes

control for crowbar current

Pass Issues: latch-up @ high Yes No
Pass Issues: ESD Failure Yes No
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Case Study #3 — Standard Cell Library

Power

|

&=

Typical Original Standard Cell Design Window

Reduce 10% ~ 20% dynamic current
Reduce 30% ~ 40% static current

Monclova Standard Cell Library

Typical ULP Cell
Design Window
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Can mixed with others same
process library

|

&=

Original
Library
Only
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ESD / LU Design Challenges

* No specific EDA tool for ESD simulation 2]

* Full Chip Pad Ring simulation take times to
complete
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]

ESD data
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/O Pad Modelling
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* Proposed customize calls for UMIC
' POWER and GMO Breakers cells will at 82,108, 125, 152, [refer to SIRIUS_KeylzicPADRing 07032018 w1 eapdf)
* Both side of PDB2A / POR3A will havs PROUTS

" new added coll based on customes regues taed
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Common Blocks 1
3av
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ASim Simulation

title: hibm

Peak voltage can be
reduced to -2V byScice 2601 11;12; 050505

to 1.5X L. 1 : : RC time of 0;Tus toeo smal
_ : Shunt shut off too early

L% Need to increase RC time
.0 I - : constant te > 1.5us

-
hiaml kv
< ko

Shunt shut-off
Remaining ESD energy
accumulate and force the
voltage to shoot up and
Current design showed cause electrical fadlure
shunt able to hold off
HEM50MV and sustain

P ap to HEM1kV only

/ due to shunt size and:

RC time constant
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Analysis

ESD Scheme for Grill2 ¢ Power Pads i

——
VDI e : VDD
o A A o | SR
: SEEE
WD ]':. : lllllllllllllllll IE llllllllllllllllllllllllllllllllllllllllllllllllllllllllllll LY i WD Iﬂ
: . i Tz a - n
: : : Pins(+)
: + : Pins(- One 10
— 5]+ : =] : :
o ] = 7 n B A : VDD 4.977
VESIO : : A\ s/ D VESIO -1.723
. : : - . . P . BPRP U -
: EE E ;. EEEEEEEERN IIMII ..l..: Zapplng VOltage:ZkV HBM mOdel
VES : VES
. r— .
. W | i 3 - 8V 10-shunt(5V) + 2 diode(2V) + IR drop(1V)
SsmmsEmEsEEEE "
15 AGLVDDIOOFNET AGLAWSCORENT AGLANDIOLT AL WESIONT H
ADLVDT COREWST AL VESCORERET ADLVODIOROCST Core-shunt(2V) + 1 diode(1V) + IR

4V drop(1V)
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BROOM2 ESD MATRIX

Sdepind Voltams & SRV HEM moael

ESD Matrix

1st March Ying Poh

s I WD YEE WO WEIHDI WDy WEEHE WILHIEID wE EICE X wEHLF WEENE WELHLE WIHEA YIEA
CHFR THIKR: [PELIT [PETITH BT OEs FLL FLL FLL
YO Ta7? WO
-1 723
VIR TAE4 {228 WIE
=1 10 0. 729
WENMG =42 1 5T 1.13%2 WENNIG
-2 63 )| -1 551
WEEI0 E3T1 1 539 1054 el WEEND
-1.951 -1.35 109 | s |
WIMHD 26821 2018 1 .84 3482 2,165 WIHNID
DOF =3 354 = B = 5T = 3. 156 =F_155 1] ]
WEEID I 1 55 1818 I L 2147 272 WELID
QoR | -18iE | -1.&73 -2 159 I -2 A5l | T4s (=]l
VMO #3113 2296 2135 4 452 25596 4002 2559 VENBIC
[TF717] &5 TET =5 ICE -5 =8 =55 558 <5 511 5 425 & S S B
W EEI0 P 2367 2,105 4418 2,351 3553 2.502 3OS WEIID
ARERH ] 227l -2 116 -2.7%1 -2 744 -2 655 o] -0.767 (I
XwDD o 2d44 P, 2 IS 4. 435 2.5=7 4 2559 52HE 158 KW O
OEC 7800 -7)03% -5 e -T 563 _F 25N -TAR -7453% 5 XTE | -5 ERE T
wEEIO 2058 2.155 1539 4 = 2453 3937 244 5 282 1574 5253 WEEND
g s = Jrs =l 2T =2 Sl | =2 S = Sill 2 =2 51T o =1 531 <E7 mEE
woo ¥.304 2354 210 4 442 2801 4,121 2616 5. 768 2058 [t i4 wom
PLL -3 G2 -a e -4 W54 -3 24T -3 45= -3 433 - =, 3 =2 53 - g S PFLL
YoOA o X585 P 21057 4415 2572 4075 2575 5595 1 =84 &5T1 1265 2245 DDA
PLL -8 3% -5 % -5.173 -5 849 -5 S 5T 2. 753 -5 | 4913 | 4848 | 4818 | 4832 PLL
WETA @435 2437 2.2 4807 2758 4. 234 2.74 £ 733 prdln . 5.7 1.74%9 2336 4. T VETA
FLL e b =1 G =1 G =2 551 =2 S =2 471 w5 =] 58 =1 B0 =1 BE58 =] el = S =] 4855 FLL
s I WD WIS o =imil] WIEIEND Lgriniial WEIHY WEIHEND WEXIDY o gl WEX MK WEHN WEHEA WEEA
DR DHFR [FETT] [FETiTH] nEc FEEH FLL PLL PLL
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Summary

* Always consider about reducing Power
consumption, Better Performance, Minimize Area
and Cheaper Cost during the early stage of design

* Robust ESD design is a MUST
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Thank you
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Appendix
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Our IPs Portfolio

Fundamental

IP o]

Processors Analog Blocks Rich pool of
silicon-proven IPs across

different foundries &

process nodes

Interface IP Digital Blocks
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Our IPs Portfolio

* Hybrid standard cell library for loT &

Funda“t;nental battery-powered application m e

* Memory (foundry-sponsored)

* General Purpose I/O & Special Purpose 1/0
* Clock & oscillator (crystal, RC, RTC)

* Power management
(DC-DC converter, regulator, LDO)

* PLL (frequency synthesizer, spread spectrum)
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Our IPs Portfolio

 SAR ADC (8-bit, 10-bit, 12-bit,14-bit) ~:
Analog Blocks |. Current-steering DAC (8-bit, 10-bit, 12-bit) ==
* Audio CODEC (sigma-delta, low power, 125 -

interface)

* Programmable gain amplifier (PGA)
 LED driver
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Digital Blocks

Our IPs Portfolio

UART/USART
GPIO

SP1/SSI

WDT

12C

125

PWM

Interrupt controller
RTC

JTAG

Bus Matrix

AMBA 2.0 & 3.0
DMA controller
AXI-APB bridge




KEYASIC

Our IPs Portfolio

* Ethernet PHY e SD2.0&SD 3.0 “:

Interface IP . ysp1.1/2.0/3.0 * SDIO 2.0 & SDIO 3.0 B
e PCle Genl/ Gen2 e Controllers for NAND -
« SATA 1.0/ 2.0 (PHY) Flash, CF4.2, AC97

Audio, CMOS sensor
interface, TFT/LCD
driver interface, LCD

* DDR2, DDR3/3L image scaling, Infrared

e LPDDR2 wireless serial

* SerDes
 LVDS transceiver
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Our IPs Portfolio

e 8051 N
Processors e ARMO926EIS m e
* ARM Cortex-M3

We do have a rich pool of silicon-proven IPs across
different foundries &
process nodes not limited to the list here.




Key

Using multi-channel-length approach Is optimized for the
wearable, mobile and IOT products

Achieve the power goal without changing of the process
technology, design flow and redesign of the analog and harden

IPsS.
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