EE 618: CMOS Analog VLSI Design
Project 2(Report)

Devesh Kumar, 16D070044
Electrical Engineering, II'T Bombay

1. PART-1- LAYOUT
1.1 DRC

e0e X/ Calibre - RVE v2013.4_37.29 : proj_1.drc.results

Eile View Highight Tools Mindow Setup Help
[ele & (0] Eles ][ =m0

A7 Fshow Al proj_1, 0 Results in 0 of 1 Checks) R

& 4g Check / Cell
7

L
L=

= J
[PADVZ_CELLNAME_cov. Log

[PADVI CELLNAME cov. log
PADVI CELLNAIE cov. log

MIM18_CELLNAME cov. log

x

@ Check DENSITY_PRINT_FILES

Figure 1. DRC

%/ DRC Summary Report - proj_1.drc.summary
Eile Edit Options Windows |

CALIBRE: :DRC-H SUMMARY REPORT

Execution Date/Time: Sun Now 3 18:12:18 2019

Calibre Version v2013.4_37.29 Fri Jan 31 15:24:20 PST 2014
Rule File Pathname: Jhome feourseusers/EE618/EE618_14/ DRC. header_
Rule File Title

Layout System: GDS

Layout Path(s): proj_1.calibre. db

Layout Primary Cell: proj_1

Current Directory: J/home fcourseusers/EE618/EE618_14

User Name: EE618_14

Maximum Results/Rulecheck: 1000

Maztimum Result Vertices: 4096

DRC Results Database: proj_1.drc.results (ASCII)

Layout Depth: ALL

Text Depth: PRIMARY

Summary Report File: proj_l.drc. summary (REPLACE)

Geometry Flagging: ACUTE = NO SKEW = NO ANGLED = NO OFFGRID = NO

NONSIMPLE POLYGON = NO NONSIMPLE PATH = NO
Excluded Cells:

CheckText Mapping: COMMENT TEXT + RULE FILE INFORMATION
Layers MEMORY-EASED
Keep Empty Checks: O

--- RUNTIME WARNINGS

S
ED Rrow| 1 cof 1

Figure 2. DRC



RULECHECE
RULECHECE
RULECHECE
RULECHECE
RULECHECE
RULECHECE
RULECHECE
RULECHECE
RULECHECE
RULECHECE
RULECHECE
RULECHECE
RULECHECE
RULECHECE
RULECHECE
RULECHECE
RULECHECE

CHH.
CNH.
CNH.
CHH.
CHH.
CHH.
CNH.
CHH.
CPH.
CPH.
CPH.
CPH.
CPH.
CPH.
CPH.
CPH.
CPH.

5.1 Result Count = 0 (0)
w2 Result Count = 0 (0)
X1 Result Count = 0 (0)
D.1 Result Count = 0 (0}
D.2 Result Count = 0 {0)
X2 Result Count = 0 (0)
N1 Result Count = 0 (0)
N2 Result Count = 0 (0)
Wil Result Count = 0 {0)
5.1 Result Count = 0 (0)
w2 TOTAL Result Count = 0 (0)
%1 TOTAL Result Count = 0 {0}
D.1 TOTAL Result Count = 0 {0}
D.2 TOTAL Result Count = 0 {0}
X 2 TOTAL Result Count = 0 (0}
H.1 TOTAL Result Count = 0 (0}
N2 ... TOTAL Result Count = 0 {0}

--- RULECHECK

RESULTS STATISTICS (BY CELL)

—--- SUMMARY
TOTAL CPU Tim
TOTAL REAL Ti.
TOTAL Original

TOTAL DRC Rul
TOTAL DRC Res

-l

e 1]

e : 1]

1 Layer Geometries: 1042 (2904)
eChecks Executed: 356

ults Generated: o (0

1.2 LVS

File View Highlight Tools

Window  Setup

Figure 3. DRC

X| Calibre - RVE v2013.4_37.29 : svdb proj.1

Ble &8

LM

+Nawga¢ﬂ ax

Results

) Extraction Results
(2 Comparisan Results
5 Parasitics

| Rules File
View

@ o

dh Finder
IrSchematics
Setup

3 Options

&) Comparison Results x]

S Layout Cell / Type
B X proj_1 &
B X Discrepancies
B % Prapetty Errors
X Discrepancy #1
X Discrepancy #2

| Source Cell
proj_t

| Count | Nets | Instances | Ports

H
2

Cell proj_1 (2 Property Errors)

ILAYOUT NAME SOURCE NAME

XDi #1 in proj 1

[R40 (4,450, 22.140)  R(RC) RRL_R(RC)

r: 6535 ohm r: 7300 ohm 10.5%
F3 #2 in proj 1

[€50/c0(43.025, 2. 250) ¢ (CB) 0C0==6 C(CB)

. 5.742e+11 pf c: 0.6 pf 9.57e+13%

Figure 4. LVS



1.3 PEX

\| Virtuoso® Schematic Editor L Reading: Contacts proj.1 calibre
Lounch File Edit View Create Check Options Window Calibre Help cadence
Il k X Q T QKX & 3
— = EET - =

| e BRGNS Lo T | B-l
Navigator 8%
Z Cells

prol_1
Q

Name
I proj1

T 12K Further Instances
Calibre Info
Calibre View generation completed with 0 WARNINGS and 0 ERRORS.
Please consult the CIW transcript for messages.

&
Property Editor 28 %
| Ty
mouse L M mec_calibre_run_pex R: schHiMousePopUp()
38| > :

Figure 5. Pex

wome/courseusers/EE618/EE618_14/CDS.log

File Tools Options Help

cadence

I Netlist File: /home/courseusers/EE618/EE618_14/proj_1.pex.netlist

Iy} Qutput Library: Contacts

I Schematic Library: Contacts

I Cellmap File: /home/courseusers/EE618/EE618_14/Files_For_Layout/Rule_Files/calview_scl.cellmap
1 Log File: ./calview.log

1 Calibre View Name: calibre

I Calibre View Type: schematic

I Magnify Devices by: 1.888888

1 Magnify Parasitics by: 1.000886

i Create Terminals: if matching terminal exists on symbol
I Reset Properties: ("m=1")

1 Generate SPECTRE Netlist: off

1

log port port:”./calview.log"

Loading layers.cxt

NOTE: Creating CalibreView for cell proj_1

INFO (SCH-1178): Extracting "proj_1 calibre"

INFO (SCH-3478): Net name prefix "net" will collide with existing wire names, using "net_".
Calibre View generation completed with 8 WARNINGs and 8 ERRORs.

Please consult the CIW transcript for messages.

mouse L: sch5ingleSelectPt) M: mgc_calibre_run_pex

1] >

R: schHiMousePopUp()
|

Figure 6. Pex



1.4 layout

Figure 7. Layout
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2. PART-2-CHARACTERIZATION
2.1 STB Analysis
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Figure 9. STB Analysis

Table 1. STB Specs Obtained

Schematic | layout
DC gain 107db 87db
Unity gain Frequency | 69.31Mhz | 42.96Mhz
Phase Margin 66.75 70

For project 1 i had used the multipliers greater than 4. So i had to reduce so i introduced figure. So the results
were little off tahn in the project 1.



2.2 Slew Rate
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Table 2. Slew rate Specs Obtained
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Figure 13. Settling time from From ADE (layout)

Table 3. Settling Time Specs Obtained

Schematic | layout
Slew Rate | 104ns 26.7ns




2.4 Systematic Offset
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Figure 14. Offset from ADE

Table 4. Slew rate Specs Obtained

Schematic | layout
Systematic offset | 24.85 uV | 30.85 uV

2.5 Noise
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Figure 15. Input referred noise



Table 5. Noise Specs Obtained

Schematic layout
Input refered noise at 100Khz | 28.2V/hz%5 | 30.8V/h20-5
Input refered noise at IMHz | 24.1V/h2%® | 23.2V/h205

2.6 CMRR
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Figure 16. Common Mode Gain

Table 6. CMRR

Schematic layout
CMRR | 107 - (-40) = 147db | 88.8 - (-20.3) = 109.1db




2.7 PSRR
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Figure 18. PSRR minus

Table 7. PSRR specs obtained

Schematic | layout
PSRR plus -129db -97.69db
PSRR minus | -84.79db 100.593db




2.8 Input Common
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2.9 Closed Loop gain
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Figure 20. Closed loop gain




2.10 Closed Loop Transient Analysis
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3. COMPARISION
Table 8. Power consumption Specs Obtained
Schematic layout
DC gain 107dB 87db
Unity Gain frequency 69.31Mhz 42.96Mhz
Phase Margin 66.75 70
Slew rate 40.3V /us 83.028V /us
Output Swing (Vpp ) 1v 1V
Settling Time ( 1 accuracy) 104ns 26.7 ns
Input referred spot noise (at 1 MHz) 24.1V /h295 23.2 V/h295
Input referred spot noise (at 100 KHz) | 28.2V/hz%5 30.8 V/hz"5
CMRR 147db 109.1db
PSRR Pluse -129db -97.69 db
PSRR Minus -84.79db -100.593db
Power 275uW 275uW
Area 45.29um * 87.335um = 3,955.4 um*um
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