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Multi-Voltage Chip Assembly 
Reference: Cadence User Manual: Multiple Supply Voltages (page 269)
The Encounter™ software provides a solution for using multiple supply voltages (MSV) in a

single design by using power domains.
(BC: Encounter here means SoC Encounter Place and Route tool)
A power domain is a collection of floorplan objects

(such as cells, soft blocks, and hard blocks) that share the same power supplies. 
In floorplanning, a power domain boundary is treated as a fence that contains only the objects

that reside within the power domain. Floorplan objects that are not included in a power

domain are explicitly excluded, and are not placed within the boundary of a power domain.

[image: image1.png]Power Place Cock Route Timing SI Verfy Tools Help

Multiple Supply Voltage

Create/Moiify Power Domain...
Cut Power Domain by Overlaps..

4

Power Planning

Analysis

Create Shifter Rows...
Align Shifter Rows..

Shifter/lsolation Cells
Power Switch Insertion...

Highlight Power Domain...
Report Power Domain...
Verify Power Domain...




(BC: Note that on "Power" menu, there is "Multiple Supply Voltage" submenu. Use this often.)
Use Model for MSV
One method for reducing the total power consumption of the design is to segregate the power

supply for specific components. This segregation into power domains provides a means to

shut off power to components that do not need continuous power, while ensuring a steady

power supply to critical components. With power domains, you can also operate at lower

voltages during times when clock frequency can be decreased.

Shutting down or reducing voltage to non-critical components reduces both leakage power

and switching power, resulting in a more efficient use of the power supply. The following

illustration shows how the power domains might be distributed in a design.
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How to Make MSV Chip
http://chiptalk.org/modules/newbb/viewtopic.php?forum=166&move=prev&order=ASC&topic_id=83&viewmode=flat 
The following use model indicates changes that apply to designs that have multiple supply voltages:

Step 1: Prepare Separate Powered Libraries
1. Prepare separate timing libraries for each power domain you plan to create, then import

them using the Design Import form.

For example, select fast_1_0.lib and fast_0_8.lib in the Min Timing Libraries

field and slow_1_0.lib and slow_0_8.lib in the MaxTiming Libraries field of the

Design Import form.

(BC: At least, for different voltages, we should create different libraries.)
Step 2: Design Import
2. Import the design (no changes for MSV).
(BC: Import the *.conf file for the design. You might want to change *.conf file.)
After importing the netlist, you can ungroup module instances to the level where the

modules to be assigned to power domains are visible. (BC: press "G" to ungroup. Refer to group
section for more details.)
Step 3-1: Default Power Domain Creation
You need to have a default power domain in order to view your modules.
Open the power domain creation dialog box.
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Type the default power domain like this.
Input the domain name you like for example "PD2" on "Domain Name"
Always On: Specifies if this power domain is always on or off.

(BC: If you are going to turn off the voltage island in future, set this off.)
Press "..." button and add the matching libraries.
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(BC: Make sure that you are using 5V library for this one.)
(BC: It seems that we don't have to care about MinGap or RouteSearchExt fields.)
Set for Default Power Domain: Press the other choice and press this back.
[image: image6.png]Power Domain Members
4 Set for Default Power Domain
Cell Master

Hierarchical Instance [<SPECIAL_PD: includes




Then you will have this "<SPECIAL_PD: ...>" text on Hierarchical instance field.
Set the power connection like this.
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Press "Add to List" and you will get this.
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Step 3-2: Power Domain Creation
First select the module that you want to apply a separate domain.
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(BC: You will be able to get the drawing of the target module when you are first
   done with this step. Even you don't want this module to have different voltage,
   just go on. You will be able to remove this power domain and use the right power
   domain for the targeted module later.)
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Probably you will want to set the mip gaps and Set RouteSearchExt.
(BC: For us, 48.0, 6.0, 4.8, 6.0 would be good enough, I think)
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Give row spacing about 12.0 would be good enough.
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Press hierarchical instance and press "Get Selected."
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Specify how you want to connect pins on the module to which net. For example,
[image: image14.png]Power/Ground Connection {{neti: pin11 pir
Power NetPins [(vDD2: va)
Ground NevPins [(VSS: gnal)





(BC: Almost all of the modules have only vdd! and gnd! pins for power and ground,
  I am connecting them to VDD2 and VSS net in the whole chip.)
Press "Add to List", then you will get this.
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Step 4: Floor Planning
Create a floorplan for the design. For more information about creating floorplans, see "Floorplanning the Design" in the Encounter User Guide.

· Place I/Os. (BC: We will skip this because we will use the I/O from ccar.)
· Move control logic into the power domain. Use the Move/Shape/Resize icon.
· (BC: You don't have to move the default power domain blocks into the core.)
· Manually move the power domains into the core area. 
· (Optional) Change the shape of a power domain to a rectilinear (BC: 네모가 합쳐진 것 같은 block shpae) shape by adding power domain cuts. The Cut Rectilinear icon allows you to interactively create power domain cuts that define rectilinear power domains. The power domain cuts mask out portions of the power domain to enable you to see the shape of the power domain. The equivalent text command is createPowerDomainCut.
· (Optional) Preplace hard macros.

(BC: You can resize the module's area by selecting the module and select "move" button and
    go to the edge of the module while you see the arrows and resize them.)
(BC: Don't forget to set the row spacing to 21um and give outer rim 60um to have extra power rings.)
Save the floorplan file (.fp). 

Step 5: Creating Shifter Rows (optional)
(BC: If you are not using shifters, don't do this!)
Let's create shifter rows.
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This menu is related with this command on SoC.
createShifterRows.
When you make that selection, you will get this dialog box.
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Depth: Specifies the multiplying factor for each composite row.

Flip First Row: Flips the orientation of the first shifter row. The default orientation is R0.
(BC: I have no idea what this is...)
Press OK, then you will have this line on your terminal.
selectRow finished.

Step 6: Align Power Domains (optional)
We have power domains not aligned to each other, most of the time you will want the power domain to be stretched out so that it matches the height of other power domains.
Note: You must first create (shifter) rows in power domains. 
  (BC: If you have not created shifter rows, do not do this!)
Open the dialog box like this
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Related command: 
adjustPowerDomainToAlignRows

-refPD powerDomainName

-powerDomain powerDomainName ...

Stretches the bounding box of a power domain so that its single-height rows align with those in a reference power domain, and the orientations match.

Just press PD1 and apply, and PD0 and apply. Align everything to PD1.
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Make sure that you get 
selectRow finished.

selectRow finished.

output on the terminal.
Step 7: Power Planning
Each domain must have complete power and ground rings.
To create the power plan, use one of the following approaches: 

· Use the automatic power planner (APP) to assign a template to each power domain. For more information, see Power Planning and Routing in the Encounter User Guide.
· Use GUI or text commands

Step 7-1: Power Rings
To create rings, complete the following steps:

· Create core rings (no changes for MSV).
· Create block rings for power domains and hard macros.
· Select the power domain.
· Go to "Power -> Add Rings" menu.
· Set the nets to this
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· Select this option to make rings for this power domain only.
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· Select this option to make tight rings around this power domain.
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(Note: The equivalent option for the addRing text command is -around power_domain.)
Step 7-2: Power Stripes
· Create stripes for the block: To create stripes for a selected power domain or for all power domains, complete the following steps:

· Select the power domain.
· Set the nets to this
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· Select this option to make stripes for this power domain only.
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(Note: The equivalent text command is addStripe with the -over_power_domain 1 parameter.)
· Find out the bounding area of the power domain and make this boundary.
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(Note: You can figure out the bounding rectangle from bottom X, Y coordinate.)
Step 7-3: Row Power Lines
Once your power domain and the whole chip is surrounded by power rings,
you will be able to make row power lines.
Select Route ! Special Route.
Select only two necessary nets.
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Select the power domain by selecting "Advanced" tab.
Explictly select power domain.
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Now you need default power domain power lines.
Step 8: Load the Shifter Cell (optional)
Open the dialog box for shifter cell like this.
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And we have to generate a template file for shifter rules.
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Press "Generate Template." Save the file as template.vsf.
View the template.vsf file.
# Shifter cell

# <cell>    <from_pd>   <to_pd> <target_pd>

#

# SFA       PD1     PD2 PD2

# SFB       PD2     PD1 PD2

Step 9: Place the Cells
You can place the cell without worrying much.
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Press OK on the new dialog box.
Step 10: Add TieHigh Cell to the Power Domain
Add Tie High/Low cells

Add tie high/low cells; for example, for PD1:

addTieHiLo -cell "TIEHI TIELO" -powerDomain PD1

The output was this.
encounter 6> addTieHiLo -cell "TIEHI TIELO" -powerDomain PD1            

No constraint set for distance

No constraint set for fanout

Existing tie instances of cell TIEHI, if found would be deleted

Deleted 0 physical inst  (cell TIEHI / prefix -).

Deleted 0 logical insts of cell TIEHI with prefix PD1

INFO: Total Number of Tie Cells (TIEHI) placed: 0

No constraint set for distance

No constraint set for fanout

Existing tie instances of cell TIELO, if found would be deleted

Deleted 0 physical inst  (cell TIELO / prefix -).

Deleted 0 logical insts of cell TIELO with prefix PD1

INFO: Total Number of Tie Cells (TIELO) placed: 0

Step 100: Others
4. assign modules, pads, and shifters to power domains.
(BC: The voltage level shifter sounds like a voltage interface.)
(BC: It seems like we have to search the syntax of modifyPowerDomainMember command.)
❑ The following example shows how to add a module to a power domain:

modifyPowerDomainMember PD2 -instances DTMF_ INST/ RESULTS_ CONV_ INST -power (VDD2: VDD) -ground (VSS2: VSS)

❑ The following example shows how to add IO to a power domain:

modifyPowerDomainMember PD2 -instance {IOPADS_ INST/ Pvdd1} -power (VDD2: VDD) - move 
modifyPowerDomainMember PD2 -instance {IOPADS_ INST/ Pvss1} -ground (VSS2: VSS) - move

❑ The following example shows how to add voltage level shifters to a power domain:

modifyPowerDomainMember PD2 -instances TRANSV1V2 -power {( VDD2: VDD1) (VDD3: VDD2)} -ground (VSS: GND)

Note: power {( VDD2: VDD1) (VDD3: VDD2)} -ground (VSS2: GND)

meansthat the VDD2 net is connected to the VDD1 pin. The VDD3 net is connected

to the VDD2 pin for power. Ground pin - GND is connected to the VSS net.

Note: CTS requires that the logical hierarchy matches the physical hierarchy, since it

cannot understand an instance group of cells from different logical hierarchies.
For each power domain, the software creates a rectangular fence, connects the power

and ground pins of the cells inside the module(s) to the power and ground nets, and

binds the cells to the timing libraries.
All of the remaining modules that are not yet assigned to a particular power domain must

be assigned to a power domain before you can proceed to the next step. You can do this

using the Set For Special Power Domain option on the Create Power Domain form.

For more information, see the Encounter Menu Reference.

