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® Simulation Environment
m Simulator;

o Hspice Version

v 1-2013.12-SP2-1
0 Spectre Version

v MMSIM14.1 ISR12
o Eldo Version

v 15.1
m O/S:

o RH COMPILER/OS VERSION
v gcc 4.1.2 / Red Hat Enterprise Linux AS release 4
o IN COMPILER/OS VERSION
v Visual Studio 2008 / Windows 7
o SUSE COMPILER/OS VERSION
v gcc 4.1.0 / SUSE Linux Enterprise Server 10
o SUN COMPILER/OS VERSION
v SUNWSspro (SUN Studio 11) cc 5.8 / Solaris 10 SPARC
o SUN X86 COMPILER/OS VERSION
v SUN Studio 12.1 cc 5.10 / Solaris 10 X86 —
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® For users who use Eldo with Spice format netlist, the following command is
needed for simulation.
m Add one more argument “-compat” to Eldo command line.

Guideline for Eldo Usage

Netlist
Command ——— . Netlist keeps unchanged
In24:/spice2> eldo1—compat -jidsat.sp —o idsat.out * netlist for Idsat of DUT
- *
T .temp 25

.option brief=1
Jib ‘usage. TT_SRAM

lib ‘usage.l’ pre_simu_sr

Command add “-compat”

.option brief=0

Vds0 d0 0 0.85
xmdutO dO g s b nchpg_hcsr_mac nfin=2 [=0.02u

m Please note if the native Eldo binary is wrapped in a shell script in the working system,
user needs to add the argument “-compat” to Eldo command line in the script.

shell Script FAMS_aol_12.2a_patch3/sbinfeldo -i $argu[1] -o $argu[2]

<

fAMS_aol_12.2a_patch3/bin/feldo -compat -i $argu[1] -o $argu[2] —

| . — ' Open Innovation Platform®
© 2016 TSMC, Ltd



Model Package
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® The TMI model package provided by TSMC will contain the model file,
model usage files and the compiled shared libraries for different OS
platforms. Please put the overall files of the model package in the same
directory to do the model simulation.

|l 6ff_sr aooq oo dic

| clnlfift_sr_soox_soocl

|.i] clnl&ff sr oo xoolacs

|3 clnlfift_sr_soor_soot_vsage 1
Béchlﬁff_sr_m_m_umge.s::s

Compiled TMI Shared Libraries
Model File for Hspice/Eldo

Model File for Spectre
Model Usage File for Hspice/Eldo

BRRN

Model Usage File for Spectre

® All necessary option settings and the relative path of the compiled shared
libraries have been set in the model usage files. Simulators will detect the
settings in the model usage files and automatically link the correct TMI
library for the corresponding platform. Just make sure that your simulators
support TMI model process.

® Both ‘X’ and ‘m’ prefix of the devices are supported in TMI model.

® The message similar to the one shown below will be printed in the simulation
output file if the simulation is through TMI model process.

** TMI Share Library Version is XXXXXXXXXXXXXXX

Open Innovation Platform®
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Usage File

® There are two sets of corners in N16 SRAM usage file. Secret

B Library “pre_simu_sr” have to be included for device level simulation, e.g. Idlin of PG.

Security B —
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B Library “pre_simu_sr_cell” have to be included for cell level simulation, e.g. Icell of 6T SRAM.

B Disabling the Rc_MO of PG source site and PD drain site at cell level corners is the major difference of those two
sets. By doing that, the Icell simulation at pre_simu_sr_cell stage can close to the post-simu result.

B At post-simu stage, Rc_MO is extracted by LPE. No difference between device corners and cell corners.
(pre_simu_sr/pre_simu_sr_cell are forbidden)

2. Rc_MO at PG source site and PD
drain site are disabled at pre-simu
stage of cell corners by including

1. Rc_MO at both S/D are added at pre- “pre_simu_sr_cell” lib.
simu stage of device corners by WL
including “pre_simu_sr” lib. '
Vg
| L] |
— PU |D— —0| PU

[ Femo o PG b RO Jm

PG
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Usa'ge of Pre-layout Simulation
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® The “Ccosflag”, “Ccodflag”, “Rcosflag”, “Rcodflag” and “Rgflag” are globally changed parameters:
for MOS device.

® The contact to poly cap, contact resistor and gate resistor are included when flags are setto 1
respectively for pre-layout simulation.

® User caninclude a “pre_simu_sr” or “pre_simu_sr_cell” library to set flags for pre-layout device
level or cell level simulation respectively. (the pre_simu_sr and pre_simu_sr_cell lib are in usage.l)

pre_simu_sr Netlist device corners  pre_simu_sr_cell Netlist cell corners

lib pre_simu_sr

.param ccodflag_hcsr =1
.param ccodflag_hdsr = 1
.param ccodflag_hpsr =1
.param ccodflag_dpfsr =1
.param ccosflag_hcsr =1
.param ccosflag_hdsr =1
.param ccosflag_hpsr =1
.param ccosflag_dpfsr =1
.param rcodflag_hcsr =1
.param rcodflag_hdsr = 1
.param rcodflag_hpsr =1
.param rcodflag_dpfsr = 1
.param rcosflag_hcsr =1
.param rcosflag_hdsr =1
.param rcosflag_hpsr =1
.param rcosflag_dpfsr = 1
.param rgflag_hcsr = 1
.param rgflag_hdsr = 1
.param rgflag_hpsr = 1
.param rgflag_dpfsr =1
.end| pre_simu_sr

* netlist for Idsat of DUT

*

.temp 25.000
_lib ‘usage I' TT_SRAM
I .lib ‘usage.l’ pre_simu_sr

Vgs g 0 0.850
Vss s 0 0.000
Vbs b 0 0.000

.op
.dc Vgs 0 0.850 0.850

Vds1d100.85
xmdutl d1 g s b nchpg_hcsr_mac nfin=2 1=0.020u

.meas idsat_templ find i(Vds1) when v(g)=0.85
.meas idsatl param='"-idsat_temp1*1e6'
.end

© 2016 TSMC, Ltd

Please notice that the library “pre_simu_sr’
(or “pre_simu_sr_cell”’) need to be placed
behind TT_SRAM to prevent from the
redefine (flag change back to 0).

lib pre_simu_sr_cell
.param ccodflag_hcsr =1
.param ccodflag_hdsr = 1
.param ccodflag_hpsr =1
.param ccodflag_dpfsr =1
.param ccosflag_hcsr =1
.param ccosflag_hdsr =1
.param ccosflag_hpsr =1
.param ccosflag_dpfsr =1
.param cellflag_hcsr=1
.param cellflag_hdsr =1
.param cellflag_hpsr =1
.param cellflag_dpfsr =1
.param rcodflag_hcsr =1
.param rcodflag_hdsr = 1
.param rcodflag_hpsr =1
.param rcodflag_dpfsr = 1
.param rcosflag_hcsr =1
.param rcosflag_hdsr = 1
.param rcosflag_hpsr = 1
.param rcosflag_dpfsr = 1
.param rgflag_hcsr = 1
.param rgflag_hdsr = 1
.param rgflag_hpsr = 1
.param rgflag_dpfsr = 1
.endl pre_simu_sr_cell

* netlist for Icell of hcsr

*,

temp 25

.global vdd vss
.param pwr=0.85

XPpul bl_in g1 vdd vdd pchpu_hcsr_mac nfin=1 1=0.02u
XPpu2 blb_in g2 vdd vdd pchpu_hcsr_mac nfin=1 1=0.02u
XNpd1 bl_in g1 vss vss nchpd_hcsr_mac nfin=2 1=0.02u
XNpd2 blb_in g2 vss vss nchpd_hcsr_mac nfin=2 1=0.02u
XNpgl bl wl bl_in vss nchpg_hcsr_mac nfin=2 1=0.02u
XNpg2 blb wl blb_in vss nchpg_hcsr_mac nfin=2 1=0.02u

vdd vdd O pwr
vssvss 0 0
vbl bl O pwr
vblb blb 0 pwr

vwl wl O pwl (0 0 0.2ns 0 0.3ns pwr)

vlig2bl_in0

v2blb_ingl0

.nodeset v(bl_in)=0 v(blb_in)=pwr

.tran 0.05ns 0.8ns

.meas tran cell_iu find par('i(vbl)*(-1e6)') at '0.7ns'

.meas tran standby_ip find par('(i(vss)*1el2+i(vwl)*1e12)") at '0.1ns'

.end
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® Flag settings

B The usage file handles all these flags, so the users don’t need to worry about them.

N16FFC SRAM Flag Setting

B Aflag in instance parameters has higher priority than a flag in model setup lib.

Global Flag in setup lib

Flag name Description Default | Range MNote
ccosflag XXXsr flag to _ena_ble PO to_S side MO&OD 0 1 or 0 (Users can set "1" for pre-layout simulation
outer fringing capacitance
ccodflag_XXXsr flag to ‘?”3“'9 PO tO.D side MO&OD 0 1 or 0 (Users can set "1" for pre-layout simulation
outer fringing capacitance
rcosflag_XOXKsr flag to enable the S side Rc_MO 0 1 or 0 |Users can set "1" for pre-layout simulation
rcodflag_ XXXsr flag to enable the D side Rc_MO 0 1 or 0 [Users can set "1" for pre-layout simulation
rgflag_XXXsr flag to enable poly gate resistance 0 1 or 0 (Users can set "1" for pre-layout simulation
Users can set this flag to be
ngconflag_XXXsr flag to switch gat contact number 1 1or2 | 1:single-sided gate contact (default)
2 - dual-sided gate contacts
igflag_ XXXsr flag to disable gate tunneling current 1 1or0 0 turn off gate tunne_lmg current
components 1 : turn on gate tunneling current (default)
Iboff_flag_XXXsr flag to enablg Iboff simulation with worst 0 1or0 0 have typical case Iboﬁ_5|mula_t|on (default)
case scenario 1 - have worst case Iboff simulation
SRAM s!gma_factorn_XXXsr_npg For a corner model, 2/3 is used to make a 2
sigma_factorn_X3Xsr_npd . - )
: i i sigma corner. For a statistical model, 2/3 is used
sigma_factorp XXXsr_ppu flag to tighten the variation range 1 0~1 . )
: to tighten the value of one sigma number to 2/3 of
sigma_factorn_XXXrpsr_npg original number
sigma_factorn XXXrpsr_npd g )
mismatchflag_ XXXsr flag to enable mismatch/local variation 1 1or0 Change_ﬂag globally. Will be disabled when
maodel totalflag=1
globalflag_XXXsr flag to enable global variation model 1 1orQ g?;rgggjfg globally. Will be disabled when
totalflag XX Ksr f:r?c?dtgl enable conventional corner 1 1 or 0 [Change flag globally.
flag to disable Rc_MO or PG(source "1" is for cell-level simulation.
celilag_XXXsr side) & PD(drain side) 0 1or0 "0" is for device-level simulation.
For worst bit Icell simulation.
nicell_XXXsr parameter to adjust worst bit Icell in the 0 0~7 nicell=0 means S5g corner only.

netlist

© 2016 TSMC, Ltd

Users can set value based on their interested
memory size and CDF%.
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® Flag settings

B Except the flag in Lib ‘setup_sr’ which can change the flag setting globally for all transistors when
simulation, some flags are added as instance parameters for user to change the flag for specified

transistors.

Security B —
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B Aflag in instance parameters has higher priority than a flag in model setup lib.

Flag in Instant parameters

Flag name Description Default [ Range Note

ccosflag flag to enable PO to S side MO&OD outer

. 2 ) 0 1or0

(instance parameter only) fringing capacitance

ccodflag flag to enable PO to D side MO&OD outer

. 2 ) 0 1or0

(instance parameter only) fringing capacitance

rcosflag : )

. flag to enable the S side MO resistance 0 1or0

(instance parameter only)

rpodﬂag flag to enable the D side MO resistance 0 1or0

(instance parameter only)

rgflag .

(instance parameter only) flag to enable poly gate resistance 0 1or0

mismatchflag flag to enable mismatch/local variation 1 1or0 Change flag locally,should be specified for each
SRAM |(instance parameter only) model transistor

globalflag . Change flag locally,should be specified for each

(instance parameter only) flag to enable global variation model 1 1or0 transistor

tptafﬂag flag to enable conventional corner model 1 1or0 Chan_ge flag locally,should be specified for each

(instance parameter only) transistor

For worst bit Icell simulation (all SRAM cells).
nicell parameter to adjust worst bit Icell in the 0 0~7 nicell=0 means SSg corner only.
(instance parameter only) netlist Users can set value based on their interested
memory size and CDF%.
wbifactor parameter to active worst bit Icell in the 0 10r0 For dual port (DP) SRAM cell worst bit Icell

(instance parameter only)

netlist for dual port (DP) SRAM cell only

simulation.(See page-21)

© 2016 TSMC, Ltd
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Usage of variation model
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Common Variation Simulation Options (1) %
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Traditional total corner approach

m Assumes all transistors in the chip are moving toward the same direction,
which is not realistic and may be too conservative.

m In some circuits, this approach is too aggressive because it assumes no
mismatch between transistors.

Global corner only (or with local Monte Carlo)
m As fast as traditional total corner simulation, but is more realistic.

m Not suitable for circuits with very small number of transistors and mismatch-
sensitive circuits (analog).

Local Monte Carlo Only
m For mismatch simulation.

Full Monte Carlo simulation (Global Monte Carlo + Local Monte Carlo)

m The same global variation applies to all devices, while each device gets
random local variation.

m Too slow.

© 2016 TSMC, Ltd
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Common Variation Simulation Options (2)

® Worst bit Icell Simulation approach
Defined to simulate the worst bit Icell current.
It is done by SSg corner simulation with a given “nicell” value. Users can

set value based on their interested memory size and CDF%.
Worst bit Icell simulation for dual port (DP) SRAM cell has to add extra
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instance parameter “wbifactor = 1” at PortB PG devices if Icell is extracted

by PortA PG devices and vice versa. (See page-21 for sample netlist)

Worst bit Icell simulation is only available for Vdd ~ 0.8*vVdd and 125C ~ -40C.

WL PortA WL
(o]
= oy
1 1
T Nl
g3 1| A
| R R e o __|
PortB T
WLX WLX
v
BLX Icell BLE BLBX

Dual port SRAM schematic circuit

© 2016 TSMC, Ltd
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Model Usage File

® Pre-defined libs prepared in usage file

m Collect the must-used libs to prevent from misuse
¢ 5 simulation cases are included in the usage file.

m  Add one more lib, .lib pre_simu_sr for device level and pre_simu_sr_cell for cell level,
to address parameter setting (ex. ccoflag, cellflag).

Security B —
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Case Global | Local Lib to use in netlist Additional Command need in netlist
TT_SRAM
S5 SRAM
Zasel. Conventional Comer Comer FF_SRAM INEA
SF_SRAM
FS_SRAM
TTGlobalCorner_LocalC_SRAM )
SSGkbalComer LocaliC SRAN |, S5 LT Piera)
iZase? Glabal Corner + Local MC Zorner Maonte Carlo FFRGlobalCormer_LocalhC_SRAM the result becommes global comer oflly '
SFGlobalZomer_LocaltC_SRAM '
FSGlobalCormer LocaltdC SRAM
i—ased: Local MC Only INEA Monte Carlo LocalCOnly SRAM Sweep Monte=1000
izased: global MC + LocalMC Maonte Carlo | Monte Carlo ZlobalMC_LocalC_SRAM Sweep Monte=1000
Caseh Woaorst bit lcell Cormer Cormer S5GlobalComer_LocalMC_SRAM Pararm lnlcell_}%i}{}{—\r“r"f
(v is the input value by users)

Global variation
FFG and SSG

Local variation

I 11,

SS TT FF

Parameter 2

=== Total variation
© Total variation corner
=== |Local variation

Global variation

© 2016 TSMC, Ltd
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Model Usage File: Casel

® Casel: Conventional fixed corner model

It is identical to the existing TSMC fixed corner

.option nomod ingold=2
+ newtol numdgt=7 relmos=1e-4 absmos=1e-8 relv=1e-4 relvdc=1e-4
.option MODSRH=0

*

temp 25. 000

— e o - - — —

optlon brief=0

Vgs g 0 0.850
Vss s 0 0.000
Vbs b 0 0.000

Vds0 dO 0 0.850

op Set the devices’ Fin number and Ldrawn

.dc vgs 0 0.850 0.850
print
+id_dutO0_=par(‘abs(i(Vds0))")

.end

Security B —
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Model Usage File: Case2
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® Case2: Global variation only corner + local variation Monte Carlo TSME Restricted
B Users can run mismatch model on top of each global variation only corner model.
B Perform functional check on corner condition and understand design margin.
B This methodology can help to check the contribution from local and global respectively.
B Apply on mismatch/local variation sensitivity circuits: SRAM/Diff Amp/VCO/setup time/hold time

.option nomod ingold=2 .
+ newtol numdgt=7 relmos=1e-4 absmos=1e-8 relv=1e-4 relvdc=1e-4 - Global variation

.option MODSRH=0 © FFG and SSG

characterization, ... etc.

— Local variation

optlon brlef 0

Vgs g 0 0.850
Vss s 0 0.000
Vbs b 0 0.000
Vds0 d0 0 0.850

.0p

.dc vgs 0 0.850 0.850 sweep monte=1

.print

+id_dut0_=par(‘abs(i(Vds0))")

Set the devices’ Fin number and Ldrawn

Parameter 2

© 2016 TSMC, Ltd
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Model Usage File: Case3

® Case3: Local variation Monte Carlo

B The same purpose as conventional mismatch model.

.option nomod ingold=2
+ newtol numdgt=7 relmos=1e-4 absmos=1e-8 relv=1e-4 relvdc=1e-4
.option MODSRH=0

.option brief=0

Vgs g 0 0.850
Vss s 0 0.000
Vbs b 0 0.000

Vds0 d0 0 0.850

Set the devices’ Fin number and Ldrawn

.0p

.dc vgs 0 0.850 0.850 sweep monte=1
print

+id_dutO_=par(‘abs(i(Vds0)))

.end

© 2016 TSMC, Ltd
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Model Usage File: Case4
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® Case4: Global variation Monte Carlo + Local variation Monte Carlo TSMC Restricted

Secret

B Global variation: all trans share one set of random numbers for each MC run.

B Local variation: Each trans applies different set of random numbers for each MC run.
B The resultis a distribution function which can predict the silicon distribution accurately.
B Can meet the rule listed on RHS completely.

.option nomod ingold=2
+ newtol numdgt=7 relmos=1e-4 absmos=1e-8 relv=1e-4 relvdc=1e-4

. _ 2 2 2
*c_);?tl_o_n_l\/_l(_)l_D_SRH—(_) _________________________________ O-total T Gglobal + O-Iocal
.temp 25.000
~optionbrief=l _ _ o - global MC + local MC

.option brief=0 Ny .

o == Total variation
Vgs g 0 0.850 © .
Vss s 0 0.000 = @ Total variation corner
Vbs b 0 0.000 Q)
vdsodooosgso S — Local variation
xmdut0 dO g s b nchpg_hcsr_mac! nfin=2 1=0.02u | o Global variation
op Set the devices’ Fin number and Ldrawn >
.dc vgs 0 0.850 0.850 sweep monte=1 Parameter 1
print
+id_dut0_=par(‘abs(i(Vds0))")

.end g

Open Innovation Platform®
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Model Usage File: Caseb5-1

Security B —
® Case5-1: Worst bit Icell simulation by global parameter setting: TSME Restricted
ecre
.option gmindc=1.0E-18 gmin=1.0E-18
.prot _ .
| lib ‘usage.l SSGlobalCorner_LocalMC_SRAM ,
ulib ‘usagel' pre_simu_sr cell  _ _ _ _ _ __ __ ____ !
Lunprot _
i-param nicell_hcsr=6 _ 1 Set the global parameter “nicell”
.global vdd vss
.param pwr=0.765
temp30 __ __
I.param LPU=20N
| = . )
yParam LPD=20N1 et the devices’ Ldrawn
j-param LPG=20N |
r——=—===-== |

XPpul bl_in g1 vdd vdd pchpu_hcsr_mac I nfin=1 |=LPU 1
XPpu2 blb_in g2 vdd vdd pchpu_hcsr_mac: nfin=1 I=LPU :
XNpd1 bl_in g1 vss vss nchpd_hcsr_mac | nfin=2 [=LPD I . —
XNpd2 blb_in g2 vss vss nchpd_hcsr_mac) nfin=2 I=LPD | Set the devices’ Fin number and Ldrawn
XNpgl bl wl bl_in vss nchpg_hcsr_mac | nfin=2 I=LPG 1

. 1 . _ 1
XNpg2 blb wl blb_in vss nchpg_hcsr_mac | nfin=2 I=LPG | Worst bit Icell vs. nicell
vad vdd O pur
vssvss 00
vbl bl O pwr = |
vblb blb 0 pwr 38
vwl wl 0 pwl (0 0 0.2ns 0 0.3ns pwr) SSg‘Icorner
vlig2bl_inO
v2 blb_ingl0 —
.nodeset v(bl_in)=0 v(blb_in)=pwr 0 _ 6
tran 0.05ns 0.8ns nicell
.meas tran cell_iu find par('i(vbl)*(-1e6)) at '0.7ns’ =

.end

© 2016 TSMC, Ltd
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Model Usage File: Caseb5-2

® Caseb-2: Worst bit Icell simulation by instance parameter setting:

.option gmindc=1.0E-18 gmin=1.0E-18
.prot

.unprot

.global vdd vss
.param pwr=0.765
temp -30

I = ices’
yParam LPD=20N1 et the devices’ Ldrawn
j-param LPG=20N |

______ a=—==—1
XPpul bl_in g1 vdd vdd pchpu_hcsr_mac | nfin=1 I=LPU 1 nicell=6 |
XPpu2 blb_in g2 vdd vdd pchpu_hcsr_maci nfin=1 I=LPU ! nicell=6 '
XNpdl bl_in g1 vss vss nchpd_hcsr_mac ! nfin=2 I=LPD! nicell=6

Set the devices’ Fin number and Ldrawn

I . 111 H ”
XNpd2 blb_in g2 vss vss nchpd_hcsr_mac: nfin=2 I:LPD: nicell=6 | Set the instance parameter “nicell

XNpgl bl wl bl_in vss nchpg_hcsr_mac | nfin=2 I=LPG 1 nicell=6 |
XNpg2 blb wl blb_in vss nchpg_hcsr_mac 1 nfin=2 I:LPG: nicell=6 !

vdd vdd 0 pwr
vssvss 00
vbl bl 0 pwr
vblb blb O pwr

vwl wl O pwl (0 0 0.2ns 0 0.3ns pwr)
vlig2bl_inO

v2 blb_ingl0

.nodeset v(bl_in)=0 v(blb_in)=pwr
.tran 0.05ns 0.8ns

.meas tran cell_iu find par('i(vbl)*(-1e6)) at '0.7ns’
.end ——

© 2016 TSMC, Ltd
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Worst bit Icell vs. nicell

y
Sgrcorner

—@— Worst bit
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Model Usage File: Caseb5-3

Caseb-3: Worst bit Icell simulation for dual port SRAM cell (DP only)

Security B —
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m |t has to add extra instance parameter “wbifactor=1" at PortB PG devices if Icell is secret
extracted by PortA PG devices and vice versa.
m The usage of “nicell” is same as “caseb5-1 or case5-2”.
.option gmindc=1.0E-18 gmin=1.0E-18
_prot - ___ - WL WL
1"lib ‘usage.l SSGlobalCorner_LocalMC_ _SRAM | e - PortA -
I lib ‘usage.l' pre_simu_sr_cell I ! | | i
nprot~ ~ -~ T T T T T T T TS TS T T s s e -'—?ng1 | DC | ’p_z\—:‘
r B aram niceN TptST=0 I e
§16bA Vad 75 T T T T Rt n S ﬂ $—pod
.param pwr=0.765 {_jlj_ | ! T |
.temp -30 PortB
xppulbl_in g1 vdd vdd pchpu_dpfsr_mac nfin=1  1=0.02u WLX WLX
xPpu2 blb_in g2 vdd vdd pchpu_dpfsr_mac nfin=1 1=0.02u W
XNpd1 bl_in g1 vss vss nchpd_dpfsr_mac  nfin=4 1=0.02u BLX |cell BLB BLBX
xNpd2 blb_in g2 vss vss nchpd_dpfsr_mac nfin=4 1=0.02u
xNpg1 bl wl bl_in vss nchpg_dpfsr_mac nfin=2 1=0.02u
xNpg2 blb wl blb_in vss nchpg_dpfsr_mac nfin=2 1=0.02u
xNpg3blx wix bl_in vss nchpg_dpfsr_ mac nfin=2 ~1=0.02u ~whbifactor=1"1 Worst bit Icell vs. nicell
xNpg4 blbx wix blb_in vss nchpg_dpfsr_mac nfin=2 1=0.02u wbifactor=1 I
vadvadgpwr — = - T T T T T T T T T T T T s e e e
vssvss 00
vbl bl O pwr —
vblb blb 0 pwr 8
vbix blx 0 pwr T
vblbx blbx O pwr Y
vwl wl 0 pwl (0 00.2ns 0 0.3ns pwr) SSgrcorner
vwIx wix 0 pwl (0 0 0.2ns 0 0.3ns pwr)
vlig2bl in0 0 6
v2blb_inglo0 nicell
.nodeset v(bl_in)=0 v(blb_in)=pwr

tran 0.05ns 0.8ns Extract IceII from PortA PG
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Iboff Worst Case Model Usage

® The “iboff_flag” is a globally changed parameter.

® The worst case Iboff scenario will be activated if user sets iboff flag=1

® The “iboff_flag” is included in all total corners.

* netlist for Idsat of DUT

K e

temp 25
Jib ‘usage.l' tt_sram
.param iboff_flag_hcsr=1

Vgs g 00.85
Vsss0O
Vbsb 0O

Vds0 d0 0 0.85

xmdutO dO g s b nchpg_hcsr_mac nfin=2 1=0.02u
.o0p

.dcvgs 00.850.85

.print

+id_dutO_=par(‘abs(i(Vds0))")

.end
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FF

—@—iboff_flag_hcsr=1

—@— iboff_flag_hcsr=0

Iboff Worst Case
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