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Agenda

» Resource Utilization Analysis
» Clock Analysis
» Fanout Analysis

» Control Sets Analysis
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Resource Utilization Analysis

» Get resource utilization by GUI
» Get resource utilization by Tcl
» Get total resource utilization

» Get the resource utilization of the specified cells or pblocks
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Resource Utilization by GUI

Open Synthesized
Design

4 Synthesis

Synthesized Design ~ constrs 2 | xcTki0tfbgh76-2

@ Synthesis Settings
b Run Synthesis
4 Synthesized Design
&1 Constraints Wizard
@ Edit Timing Constraints

Utilization - utilization 1

A TE ¢ »[E

% Set up Debug

Q Report DRC
@ Report Noise

@ Report Timing Summary
ﬂ_ﬂb Report Clock Networks
Report Clock Interaction

Report Utilization

@j Report Power
Er"ﬂ Schematic

Modified

t 5/28/14 2:30 PM
5/28/14 2:30 PM

i |3 Utilization Report

=J-Place Design (place design)

- B Vivado Implementation Log
- [l Pre-Placement Incrementa. ..
[l I0 Report

- [ Clock Utilization Report

- B Utilization Report

- [l Control Sets Report
| NS 2

Size

500.0 KB
7.3 KB

== Summary
-3 Table
“Eb] Chart
[=}-{=7 Slice Logic
B Slice LUTs (19616 of 41000 48%)
‘..[3 LUT as Logic (195399 of 41000; 48%)
LUT as Memory (17 of 13400; <1%)
=2 L_, Slice Registers (16043 of 82000; 20%)

------ [ Register as Flip Flop (16043 of §2000;
[ F7 Muxes (879 of 20500: 4%)

-2 F8 Muxes (179 of 10250; 2%)
== Memory
[ Block RAM Tile (109 of 135: 81%)

.3 RAMB36/FIFO (100 of 135; 74%)

‘.. RAMBI8 (18 of 270: 7%)

=-{& DSP
t..[d DSPs (100 of 240; 42%)
=)= I0 and GT Specific
--[2 Bonded I0OB (95 of 300: 32%)
(3 Bonded IPADs (24 of 25: 92%)
-[3 Bonded OPADs (16 of 15: 100%)
-[2) GTXE2_CHANNEL (8 of 8; 100%)
(2 IBUFDS_GIE2 (4 of 4: 100%)
=477 Clocking
-[2 BUFGCTRL (12 of 32: 38%)
-[Z) MMCME2_ADV (1 of &; 17%)
------ _Tj Primitives

[D..

\_B Tl Console | © Messages _[ BR Log Sl i< MEperte (8l Utilization |
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Report Utilization by Tcl

report_utilization [-file arg] [-append] [-pblocks args] [-cells args]
[-return_string] [-slr] [-packthru] [-name arg] [-no_primitives]
[-omit_locs] [-hierarchical] [-hierarchical_depth arg] [-quiet]
[-verbose]

» Top Resource Utilization

{report_utilization -name utilization 1 ]

» Save itin aFile

set mydir [get property DIRECTORY [current project]]
report utilization -file $mydir/utilization.txt

» Specified Cells

set mycell [get cells cpuEngine]
report_utilization -cells $mycell
report _utilization -pblocks [get pblocks]
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Clock Analysis

> Clock Networks = -
Synthesis Settings
» Clock Interaction < il
4 Synthesized Design
g . 3_&3 onstraints Wizar
» Clock Resource Utilization e

@) Edit Timing Constraints
g% Set up Debug
@ Report Timing Summary
=J> Report Clock Networks

[ Report Clock Interaction
Q Report DRC
Report Noise
Report Utilization

@j Report Power
‘Z‘Fﬂ Schematic
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Clock Networks

» Reports the network fanout of  (cedk fetwerks = netrorict
-1 sysClk (100.00 MHz) (drives 15743 loads)
each clock net in the design =

1@ sysClk
B- I (clkinl_buf/I)
=68 clkinl_buf (IEUF)
E-@0 (clkinl_buf/a)
BT sysClk_int (sysClk int)
“D I (mgtEngine/gt_usrclk source/bufg inst/I)
BD CLKIN1 (clkgen/mmem_adv_inst/CLKIN1)
E}LE mmem_adv_inst (MMCME2_ADV)

@b f£tClk 0 (100.00 MHz) (drives 1660 loads)
- phyClldl 1 (100.00 MHz) (drives 3790 loads)
- phyClL0_2 (100.00 MHz) (drives 3790 Loads)
. B4 usbClk (100.00 MHz) (drives 1520 loads

! My whClk 3 (50.00 MHz) (drives 1582 loads)
E-8 cpuClk 4 (50.00 MHz) (drives 3392 loads)
-8 clkfbout (100,00 WHz) (drives 1 load)
12 MHz) (drives 152 loads)

12 MHz) (drives 152 loads)

-1 gtd txusrclk i (78.12 MHz) (drives 152 loads)

H- M, gt6_txusrclk i (78.12 MHz) (drives 152 loads)

#-0) Unconstrained (4 loads)

(-1 gt0_txusrellk i (7
i1, gt2 txusrclk i (7

...

W o o o

+

report_clock networks -name network 1
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Clock Interaction

Destination Clocks

&to &t &ty &tg , ” B
B por £ry.. ~ Xy ~Yxy, > “ .
Py T, ey g, Ho, U, sy B P g8

cpuClk_4

f£tC1k_0

gt0_txusrclk_i

w gt2_txusrelk_ 1

8 gtd_txusrelk_ i
-

gtb_txusreclk_i

phyClk0_2

phyClkl 1

sysClk

usbClk

whClk_3

Source C

M Yo Path [ User Ignored Paths [[] Partial False Path [ Partial False Path (unsafe)
B Timed B Timed (unsafe) [[] Max Delay Datapath Only

» Reports clock interactions and signals that cross clock domains to identify
potential problems

report _clock interaction -delay type min_max \
-significant _digits 3 -name timing 2
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Clock Utilization

» Returns information related to clock nets in the design and clock
resource utilization on the target device

{report_clock_utlllzatlon ]
Fmmm - Fmmm——— Fmmm - e -
| Type | Used | Available | Num Locked |
Fommm - Fomm——— Fommmmm B +
| BUFG | 12 | 32 | e |
| BUFH | e | 96 | e |
| BUFIO | @ | 24 | 8|
| MMcM | s Bl 6 | e |
| PLL | e | 6 | 2 |
| BUFR | @ | 24 | e |
| BUFMR | e | 12 | e |
e Fomm——- Fmmmmmm Fmmmmmm e m +
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High Fanout Nets Analysis

report_high_fanout_nets [-file arg] [-append] [-ascending] [-timing]
[-histogram] [-load_types] [-clock_regions] [-slr] [-max_nets arg]
[-min_fanout arg] [-max_fanout arg] [-name arg] [-cells args]
[-return_string] [-quiet] [-verbose]

{report_hlgh_fanout_nets -timing ]
e e e Fmmmm - Fommmm e m B Fommmmmmmm e — +
| Net Name | Fanout | Driver Type | Worst Slack(ns) | Worst Delay(ns) |
B e e e Fommmm - Fmmmmm e m e — Fommm e m e — e — e e +
| reset_reg | 10645 | FDRE | 8.665 | 2.466 |
| usbEngine®/usb_dma_wb_in/buffer_fifo/fifo_out[@] | 658 | RAMB36E1 | 5.955 | 2.466 |
| usbEnginel/usb_dma_wb_in/buffer_fifo/fifo_out[8] | 658 | RAMB36E1 | 5.955 | 2.466 |
| usbEngine®/usb_dma_wb_in/buffer_fifo/fifo_out[1] | 653 | RAMB36E1 | 5.955 | 9.466 |
| usbEnginel/usb_dma_wb_in/buffer_fifo/fifo_out[1] | 653 | RAMB36E1 [ 5.955 | 9.466 |
| usbEngine@/usb_dma_wb_in/buffer_fifo/fifo_out[2] | 332 | RAMB36E1l | 5.787 | 2.466 |
| usbEnginel/usb_dma_wb_in/buffer_fifo/fifo_out[2] | 332 | RAMB36E1 | 5.787 | 2.466 |
| cpuEngine/cpu_iwb_adr_o/buffer_fifo/023 | 233 | LUTe | -1.165 | 2.742 |
| n_@_reset_reg_reg_rep [ 227 | FDRE | 7.885 | e.416 |
| cpuEngine/orl28@_cpu/orl208_ctrl/030[1] [ 221 | FDCE | 12.441 | 0.434 |
B e e R Fmmmm - Fommmmmmm e — Fmmmmm e m e m Fommmmmmm e —— i m +
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Control Sets Analysis

» Control sets are the list of control signals (Clock, CE, SR) for SLICE
registers and LUTs

> Registers must belong to the same control set in order to be packed into
the same device resource

> A high number of control sets can cause difficulty fitting the device and
can cause routing congestion and timing issues
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Report Control Sets

report_control_sets [-file arg] [-append] [-sort_by args]
[-cells args] [-return_string] [-quiet] [-verbose]

{report_control_sets ]
Frmmmmmmmm———— Femmmemmmmmeeemmmm———e———- Femmmmmmmmmemmmm———m————— Fommmmmmmmmm—— - Femmmmmmmm——— - +
| Clock Enable | Synchronous Set/Reset | Asynchronous Set/Reset | Total Registers | Total Slices |
Fommmmmmm——— Fmmmmmmmmmmemmmm————— Fmmmmmmmmmmemm—m—m— e —— Fmmmmmmmmmmmm———— Fommmmmmmmm— - +
| Neo | Ne | Ne | 2923 | 0 |
| No | No | Yes | 1727 | o |
| No | Yes | No | 818 | e |
| Yes | No | No | 566 | 0 |
| Yes | No | Yes | 4379 | e |
| Yes | Yes | No | 5630 | o |
Fmmmmmmmmmmm o mmmmmmmm e mm—m—mm———— - - mmmmmmmm e mmm e mm——— Fmmmmmmmmmmm——m— Fommmmmmmm——— - +
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