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1. Introduction

2. Device layout consideration
A. Devicetype
a. Trans
b. Resister
c. Capacitor
d. BJT
e. OP Amplifier
f. SCF
g. ADC/DAC

B. Process variation
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2. Devicelayout consideration
A. Devicetype
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Weight current cell layout
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Current Switch DAC

-current cell
- transistor matching
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b. Resistor
Resistor type L L
* poly f
* well
* diffusion ( N+, P+) -« W —*
1. poly W
R=2 Recont + ( HL-R/.
{ poly gate
Double poly _ _
poly resistor — sheet resistor ( voltage cofe. )
2. well P+ diffusion N- well
ohet /
Spacing
3. diffusion P-SUB
N+, (if P-sub) - noisy _
P+, in N-well - better roUB quardring P
if no double poly process [ ] [ ¥ T | ] ] [
- Diffusion is better
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R-string=>resistor matching
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- the resistor cells are layouted into square as
possible add the dummy cells at four sides

dummy unit\h

LUinit cell layvout
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R-string layout
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c. Capacitor A

C type /r_ C=n¢ _ﬁ_ , A <100x 100 w2
* Mos B
*Double poly
*Mmc
* Sandwich
MOS A Poly A Poly
[ ]
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N well
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/ R B « Nwell
' | ONO » 200?300 A | I
B o— ' |4_P0_|yL ! :
— X 1 1.
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i ! «l! Poly 1
N well : :
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- Cap. array
-~ dummy Céll. Cap. Tn well
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Common centroid layout

Cap. Cell layout
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d. BJT
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e. OP amplifier

ANALOG CIRCUIT 2 OP LAYOUT F¥EZRIE :
1+ 0OP CIRCUIT AND SYMBOL -

o

2 : LAYOUTCEfiffe—) =

3 : BREH :

3-1:

3—4 :

3-5:

37

N1 AND N2 MOS &~ LAYOUT PATTERN EH AmLidE—3r » H{ERTET - BT
{8 CROSS-LAYOUT - /5 e, MASK PATTERN DEVIATION - fjGc4sF
DEYICE OFFSET YOLTAGE -

:P1 AND N1 » P2 AND N2 22 [S5Hi88-T T 3FHAb /S0t inEs® » 5 NN2 (HIGH-

IMPEDANCE NODE ==+ B0 25 METAL 3 » Hi-REfOE (SS9
COUPLING - SRR ALY - DUESEy - MR fE -

: EEFE LAYOUT #8+E WELL 3 - [H: WELL BE=Fi7~= POWER LINE - F~"]F0

OP POWER LINE %:F5 - ®H%5.2 WELL =~aJBd N3 - N4 MOS 2= WELL #£/ -
LLEAE NOISE COUPLING -

N1 AND N2 MOS = SUBSTRATE #% W1 NODE - fo-f~iEf#=H{th POWER NODE -

INPUT AND OUTPUT STAGE zZHs5c3=43BH - ol F|AREEEZEREE - LIS IE
SPURIOUS FEEDBACK EFFECT -
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3-6 : FIIFHEEAEGS OUTPUT STAGE P3 AND N4 MOS ZFH {5 P~ N MOS
SPACE filizkC » [#&{IE INTERNAL LATCH-UP & -

3-7 : OP OUTPUT HEEME5¥ . BOTTOM LAYER (NODE 1) » LIBSiE NOISE PIEE%.~Z
BOTTOM LAYER(NODE 1)3%%&2 OP INPUT NODE [fGi$ NOISE B A -

3-10 : OP Z WSt forTrisiidm ARL » LI3i5EREE FEEDBACK OSCILLATION -

3-11 : OP 2z DEVICE LAYOUT [ » 38 DRAIN WEFEHr ok - FES TRE
Wt eh S4B R A 0 FoEd® PHASE MARGIN -
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g. ADC/DAC
DAC LAYOUT
1. DAC LAYOUT
49226 49226 49226 49226 49226 49226 49226 49226 49226 49226
xx [ xx [ ad n'd @ ad xx
RNO <)I?Nl §N2 <)I?N3 <)F;\’Nél §N5 §N6 <)I?N? §N8 <)I?Ng
A y A - & Q 5
g 8 % g g g g 2 2
2. LAYOUT ( )
3.
3-1 DAC LAYOUT LAYOUT DEVICE LAYER
PLAN AND BLOCK SIZE
3-2 DAC LAYOUT WELL WELL COUPLING SUBSTRATE
NOI SE WELL WIDTH 5-6u m ETCHING WELL
WIDTH DAC PERFORMANCE WELL
METAL VCC WAFER WELL DOPING
3-3 COPY

DUMMY
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GND LINE

3-4 DAC

NOISE

LAYOUT

POLY

MATCH AND RATIO

LAYOUT

3-5

GUARD RING

PAD

WELL
CIRCUIT

3-6

upP

LATCH

-

By Johnson Liu/ NOVATEK




gaw-s
CIC Workshop on Fully Layout Technology 2002/03/23
ADC LAYOUT

1. ADC LAYOUT Qmp
_ Output .
I r L 1 L 1

TOP Layer J_ _T_ _T_
TlC TlC Tzc T4C Tsc TlGC Tszc T64C lesc
Bottom L ayer
2.
2-1 ADC CAPACITOR ARRAY 1C 2C 4C 8C 16C 64C 128C
PROCESS ?
| | o —
[T

1

ol 3] [ *]

|"—464'| |’éc’| |;(':'|

2-2 ADC CIRCUIT DUMMY GUARD

RING
2-3 ADC CIRCUIT TOP LAYER OP CIRCUIT OoP
CIRCUIT(+) METAL _
By Johnson Liu/ NOVATEK



E[C’ © Workshop on Fully Layout Technology 2002/03/23

2-4 TOPLAYER OP CIRCUIT(+) METAL
LAYER POLY POLY ANALOG GROUND
SUBSTRATE NOISE COUPLING

RN EEEEEEE

NI EEEEEE

Analog ground
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f SCF ANALOG CIRCUIT 2 SCF LAYOUT &gy :
1 : SCF CIRCUIT -

2 * LAYOUTCHIHeH—D -

3 : BREH :
3-1 : SCF LAYOUT PLAN &=Ll OP CELL PLAN EIE—{4C » thEbIRsessE OP
F/NEREEE - HEE MR E Rk -

3-2 : OP - SWITCH ~ ¥E55Z POWER LINE ~wJ3eR] - HARSCIEFE OP ~ SWITCH -
B|E - HMiRA=AT

— CK

s > swrren
anm — M
- oo

3-3 : &EMAELSAH WELL BEEfE - HEAIFS%07 =~ POWER LINE - HPOWER
LINE _EAWJ#84F{a] WELL OR SUBSTRATE CONTACT r F§ WELL BE{rEiNEZH
HASUBSTRATE FEEBf + LARAG1E SUBSTRATE NOISE COUPLING -

3-4 * #% OP CELL Wit A .~ BOTTOM LAYER -
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3-5 OP CELL TOPLAYER
?
3-6 UNIT 1 UNIT
3-7 OP CELL TOPLAYER
BOTTOM LAYER COUPLING SUBSTRATE
NOISE
3-8 1UNIT
LAYOUT W=1L
3-9 OPCELL
OSCILLATION
3-10 SIGNAL LINE AND CLOCK LINE
3-11 SWITCH OoP

2002/ 03/ 23

UNIT

NOISE OP

45 ETCHING
DESIGNER
FEEDBACK

COUPLING
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ANALOG CIRCUIT LAYOUT

1 CROSS-TALK NOISE
2
THICK-OXIDE ISOLATION COUPLE
COUPLING
POLY GND SHIELDING
COUPLING
M
g POLY 15
1 POLY D |.|E T P
m— Ve I —
/1 CONTACT N
3 ANALOG BLOCK AND DIGITAL BLOCK CHIP BLOCK
BLOCK POWER LINE NOISE COUPLE ?
4. ANALOG BLOCK VCC OR GND RING DIGITAL BLOCK
NOISE COUPLE VCC OR GND LINE POWER LINE DEVICE
5 ANALOG BLOCK POWER POWERPAD POWER LINE

SUBSTRATE OR WELL CONTACT BLOCK NOISE SUBSTRATE INJECTION
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3. Floor plan layout guide ( noise immunity )

e coupling from signal line
« coupling from substract

e coupling from power line

a. coupling from signal line

PAD PAD
OUT BUFF, OUT BUFF
ROM ANALOG
[a)] [a)] [a)] ey [a)
& & g &
PAD PAD
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* Signal lineshielding

v 7 Metal 1
D po|y :.]:l B p0|y
Metal 2
Shielding layer
» Metal 1 ] / Metal 1
— P poly _j. -« — poly
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* Far away two signal line

| < Linel
spacing
[ l¢ Line2

N GND
l¢ Linel

I, . CND

l¢ Analog Line
., GND
I, Digital Line

b. Coupling form substract

* guard ring P+ Guard Ring (GND)
clean

N- Guard Ring(vcc)
clean

CRITICAL

BLOOK
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*well 1solation

C. Coupling from power line

POWER
POWER POWER
[PAB— DIGITAL DIGITAL m DS TAIL
POWER
a C e
POWER
POWER
POWER — DIGITAL [PA— DIGITAL 1 DIGITAL
0G e ANALOG
POWER
b d f
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