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SOC: System On Chip

HD VICP v2.1 Imaging Subsystem
Video CCD Controller
N s men oo *"'co" | coprocessor image
oLs . _ 32/32k L1 Processor
it BEIRER AR, L2 | o0 e (ISP5)
BREE A, SERE O T
th\ E§%1¢H"Jl§i+%g%é c High Speed Interconnect
¥, RN H ESERENN RS Peripherals . Security Connectivity
B Encryption Gig EMAC (AVB
AITHEE., 0TG :ﬁ’g“g AES. 3DES ig (AVB)
) x2) RND # Gen -
2
E"é‘{?ifﬁASICEIIﬁ Serial Interfaces  System
EENRE B UART x2 __GPIO |
SOC{AAERETE R _ GPTimer x8 | Program/Data Storage

i\ b \ WY | ogema .
aeha Sl o Cwe e e R
Tj_ %E"Jé&ﬂ$éﬁt~ " ADC 8ch | 28k RAM DDR3

TI DM8127 SOCA B~ E




SOPCHHEARES SRS

SOPC: System on a Programmable Chip

SOPC 2PLD FIASIC
RAREHISER. Sk TTE
tEikiZCPU, DSP. 17
28, SMEI/O K uJ4RFEiBER
BISOPC & R EM FBRIRE
MRS L BIRARBIILE,

BANIANSOPC £%
THEERFR A
RS E!

Hardened
Peripherals
(GigE, USB,

CAN. SDIO,
12C, GPIO,
UART, SP))

Processing System

Real-time
Response

_______

Acquisition &
Power

I |-
Modulation | J

Space Vector, | :
Data
Acquisition |

Real-time
Observer

o
! Gigabit Ethernet
Managed Switch

System Communication

Industrial Ethernet &
IEEE1588

EtherCAT®, ProfiNET®, Ethernet
PowerLink, SERCOS, Mechatrolink™
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Addr bus
Data bus

Processor
Ctrl bus

WIEEEHIT TR

MOSI

Processor

MISO

{RERER T ELER

PCI/PCIE/Rapid |10
Processor

RIEBITREGEER

Processor

Processor

FPGA Logic
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CPUECPUEEL a
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& Altera : NIOS II, ARM, MIPS, ...

€ Xilinx : PicoBlaze, MicroBlaze,ARM, Power PC,...
& Lattice : Mico32,...

& Actel : LEON3, CoreABC, ARM,...
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m Register file ]
Mios Il Processor Core
B Arithmetic logic unit
B Interface to custom ir reset - F?UB"““"
clock Program rpose .
m Exception controller cpu_resetrequest > Gm:ular Registers H
cpu_resettaken

® Interrupt controller < Address

JTAG s Generation Control
B Instruction bus interface

o software | Debug Module Redisters
m Data bus debugger Exception e [nstruction Bus
Controller I —
® Memory managemen T e
. Memaory
Irg[=21..0
® Memory protection u Mﬁ- Interrupt Regions Management
g Controller Unit
B Instruction and data « P ion
m Tightly-coupled mem Unit "E“HEL?:
Data Buffer
® JTAG debug module Reqions
| ——
Custom Custom
VO gepp| Instruction Al e
Signals Logic Logic Unit

NIOS MRS EE
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Rl

= Nios Processor L :
= Address (32) Tri-State Tri-State E"F'Iﬂ"';:ﬁ SDRAM :
m ' Bridge Bridge Controller | =
- . Read PlOs i
u 32 Bit - .
: Nios Wrke :
¢ | Processor |, Datain(32) = pev— UART ;
s Data Out (32) | ROM Purpose Periodic :
: & X & : E "h “I‘iﬂ] TII'IIE'I’ :
= = Timer Reconfig | &
i w PIO [ '
= IR 7] .
- :
- IRQ #{6) T-Segment .
E LED Pl LCD FlO LED PIO Button PIO '
i :
L )

-----uu---u-uuuuu-----u-----u-ui-uuu---uui--_-“uuuu.ru-uuu“-n].uuu
8 LEDs Em =00 Ilnm:ntn
[ oft-chip | 02 Display | | M e

EFNIOS IESOPCETLA~EE

On-Chip
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Memory Management Unit (MMLU)

K {Ekf m’;ﬁ —)I{urI
II[:L_II<: E < 1? 0 ? _>DIEL_H

IXCL_S E:> FProgram - .
Counter Special <.— Shifi

J

Purpose
Hegisters Barrcl Shift

m - } Muttiplier @
j Divider

= FPU @

B : B

= ] Instruction - . ]_—m

5>
e M e

Imstmaction
_F\> MESL 015 or
—- DWIrEL 0..15

Decode
:> <j:| SFSLO.15 o
DRFSL 0..15

it

! Register File
—|> 2 X3

MicroBlaze4 MBS~ E]
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LMB LMB

]

LMB BRAM LMB BRAM
CNTLER CNTLR

MicroBlaze

MDM UART

[ Switch MY

1ICON IBA

INTC

Timer

PLB/AXI

HFMicroBlazef§SOPCiitsLfl~=E
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C/C++ - first_board/src/main.c - Xilinx §
File Edit Source Refactor Navigate

v _ v *f;}j M- v

[C; Project Explorer 52

4 25 first board |
% Binaries

Y Includes
(= Debug

(= src
4 Ml first_board_bsp I

1 BSP Documentation

4 (= microblaze_0
Device Drive L::, icnc::tljuede
&= lib
& libsrc
i libgen.log
Hardware Platform SUIECEE P
L ® Makefile
(i _system.mss
4 [ mb_soc_hw_platform I
=] system_bd.bmm

5| system.bit

g system.xml

EFNios I / MicroBlazelN&E{4ZR{EER T~ E
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SOPC Builder/QSYS
XPS
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SDK
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ChipScope




AlteragySOPC3

HE S REH R &

KAE

Quartus I

HITFPGATH ZE L4t

\’
SOPC Builder

i

= ﬂﬂAZE’—ﬁ%%%

=]

ry MACPU
v

ilu)\ﬁ)?f'%éﬂﬁ

S

0

P

Ol Jufhs
T jnﬁ:/ #
2 AERANIE(V)

=H

PTF ,
WA A |

NIOS Il IDE

v

ﬁ)%if\fi‘l‘(.v)

%%%lﬁiﬂ(.qsﬂ

TS (sof)

g HE T

y

WHEE

y

) o (fl.cpp)

g2/ H b

y

HAL & system.h

v

PATEF(elf)

DE2

SEIGAR
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@ Quartus II 32-bit - Dv/workspace_altera/EP2C355oftwareAl/090dyyc2_1AD uclinux - uclinux
Tools

File Edit Wiew Project Assignments

DEHE & & 2@ © - [un

|Project Navigator

Entity
Cydone II: EPZC35F672CH
- udinux E-TEI

1 | 11 | F

Hierarchy | Files | i DE‘&“N—_'
o8 x|

|Tasks

Flow: [Campilatinn ""l [Customize... ]

Task i

4 W Compile Design —

Processing

Help =

Window

z,
-+
e

Run Simulation Tool
Launch Simulation Library Compiler

Launch Design Space Explarer
TimeQuest Timing Analyzer
Advisors

Chip Planner (Floarplan and Chip Editor)
Design Partition Planner

Metist Viewers

SignalTap II Logic Analyzer
In-System Memory Content Editor
Logic Analyzer Interface Editor
In-System Sources and Probes Editor
SignalProbe Fins. ..

Programmer

ITAG Chain Debugger

Transceiver Toolkit

1EEr

"-'7'|ZZZIZZZIZZZZI

Location:

4 P Analysis & Synthesi s @ External Memory Interface Toolkit
] Edit settings N
B view Renart | |l
| | C i Mios IT Software Build Tools for Edipse
Xl x VW <e<searchz> W
= S OQsys 1
@ Type Message
" TdSaipts...
Customize...
% 1 Options...
2\_System I\ Processing J\_Exira Info J\_Info J W License Setup. .. Fli
L]




2. SOPC BuilderdasZHIPIEESOPCR S EEL

1) Altera SOPC Builder - nios_cpu.sopc (D\workspace_altera\EP2C35Software AIN090dyye2_1AD nios_cpu.sopc) EIE
File Edit Module System View Tools Niosll Help

sttem Contents Swystem Generation

Component Library Target Clock Settings
A | 3| | DeviceFamiy:Cyclonel  ~ | | Name Source MHz [E
Project clk_50 External 50.0 T
Library
- @ RGBtogreyscaleconvertor
(-Bridges : ipti
u Connecti... Nai Des Clock Base End IRC
[#-Configuration & Programming = ne me cription
[-DSP Bl cpu_0 Nios Il Processor [clk]
[+-Interface Protocols . instruction_master Avalon Memory Mapped Master clk_50
[+-Legacy Components % data_master Avalon Memory Mapped Master [clk] IRR O IRg 31—
[+-Memories and Memory Controller: *—r— jtag_debug_module Awvalon Memory Mapped Slave [clk] 0x06000800 |0x06000fff
[#-Microcontroller Peripherals B jtag_vart 0 JTAG UART [clk]
[-Peripherals —— avalon_jtag_slave Avalon Memory Mapped Slave clk_50 0x060010c0 |0x060010cT >—'E):|
®-PLL B tri_state_bridge_0 Avalon-MM Tristate Bridge
[H-Processors avalon_slave Avalon Memory Mapped Slave clk_50
H-SLS tristate_master Avalon Memory Mapped Tristate Master |[clk]
[-Verification = timer Interval Timer [ck]
&-Window Bridge — 51 Avalon Memory Mapped Slave clk_50 0x06001000 |0x0500101F —1i]
E cfi_flash Flash Memory Interface (CFl)
81 Avalon Memory Mapped Tristate Slave |clk_50 & OxO00000000 |OxOLffffff
A sdram SORAM Controller [cik]
] | m | s . | A & “ _a A ..____Er;.____J i~ T —— = | ________ -
. repu= lnsllnull- AR TEET =
| New... Edit... o= Add... ¥ Remove g Edit... = Y v X Address Map... l [ Y Fiters... ] Fitter: Default

' Warning: cpu_0: Custom Instruction components can be edited through the Component Editor.

' Warning: cpu_0: Dizabling the assign CPUID control register value manually wil no longer auto-as=igns unigque control register value. This option will always be turned on with default value st to 0.
@ Info: cfi_flash: Flash memory capacity: 32.0 MBytes (33554432 bytes).
@ Info: DRDY: PIO inputs are not hardwired in test bench. Undefined values will be read from PIO inputs during simulation.
@ Info: DRDY_2: PIO inputs are not hardwired in test bench. Undefined values will be read from PIO inputs during simulation.

’ Exit l ’ Help ] 4 Frev Next | l ’ Generate
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i Mios II Processor - cpu_0

“ Nios II Processor

Documentation

CoreNiosII| > Cachesand Memory Interfaces S AdvancedFeatures > MMU and MPU Setti S ITAG Debug Module ™ Custom Instructions
Core Mios Il
Select a Nio= Nl core:
] " ] -~
ONios Ilfe ONios Il/s [®Nios IF =
. RISC RISC RISC
Nios Il 32-bit 32 bit 32-bit
Selector Guide Instruction Cache Instruction Cache
Famity: Cyclone | Branch Prediction Branch Prediction |
Hardware Multiply Hardware KMultiply =
fsy'stem: 50.0 MHz Hardware Divide Hardware Divide
cpuid: 0 Barrel Shifter
Data Cache
Dynamic Branch Prediction
Performance at 50.0 MHz Up to & DMIPS Up to 25 DMIPS Up to 51 DMIPS —
Logic Usage 600-700 LE= 1200-1400 LEs 1400-1800 LEs .
Hardware Multiply: | Embedded Multipliers * | [] Hardware Divide
Reset Vector: Memory: | cfi_flash - | Offset: |0x0 000000000
Exception Vector: Memory: .sdram - | offset: 0x20 0x04000020
[ Include MMU
Only include the MMU when using an operating system that explicithy supports an MMU
Fast TLB Miss Exception Vector: Memory: Offset: |00
[T] Include MPU
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L On-Chip Memory (RAM or ROM]) - onchip_memory2_0

%&  On-Chip Memory (RAM or ROM)

Megaters’ altera_avalon_onchip_memory2

4
|" Block Diagram | L

___|M
|:| how sianals |" Memory type : : |
W siana Type: RAM (Writable)
|| Duak-port access

onchip_memary2 0

Single clock operation

lic1
Eclock Read During Write Mode: DONT_CARE
1 avalon Block type:

Auto -
eset] - ’

m

reset

-

Data width:

Total memory size: |4ﬂgﬁ bytes

altera_awvalon_onchip_rmemory 2

|:| Minimize memory block usage (may impact fmax)

" Read latency
Slave 51 Latency: '1 .,'

Slave s2 Latency: 1

|" Memory initialization

Initialize memory content i

@' Info: onchip_memory2_0: Memory will be initialized from onchip_memory2_0 hex

| cancel || Finisn |
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1 PIO (Parallel I/Q) - ledr

%& PO (Parallel 1/0)

MagoCore’ altera_avalon_pio

|' Block Diagram i
] "~ Basic Settings |
2 show spae (526
Direction: =
ledr © Bur
élk loch
gset reset =
1
E avalon |
xternal_connection onduit
attera_awvalon_pio |
[] Enable individual bit setting/clearing

|" Edge capture register |

Synchronously capture

Edge Type: RISING

Enable bit-clearing for edge capture register

 Interrupt
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S Qsys - gsys.qsys® (D"\workspace_altera\EP2C355cftware AlVD904yyc2_1AD\qsys.qsys) EI X
File Edit System View Tools Help
Component Library | System Contents | Address Map | Clock Settings | Project Settings | Instance Parameters | System inspector | HDL Example | Generation
i, ® 4 Use  Connections Name Description Export Clock Base
Project E O clk_0 lock Source
I New component... E L clc__n lock Input clk
Library : E — clk_in_reset Input
¥ Bridges [~ clk lock Qutput clk_0
- Clock and Reset _— 1 R e
+|-Configuration & Programming v B nios2 gsys 0 ios Il Processor
-1 clk lock Input clk_0
DSP ¥
mbedded Processors ) ¢ reset_n eset Input [ch]
£l Interface Protocols ? S data_master bovalon Memory Mapped Master [clk]
¥|-Memories and Memory Controller: T inst’uwﬁun_rmster tvalon Memory Mapped Master [clk]
|- Microcontroller Peripherals — ftag_debug_module_re... Reset Output [l
-Peripherals ftag_debug_module wwalon Memory Mapped Slave [clk] 0z
-PLL *— custom_instruction_m... |Custom Instruction Master
; -0sys Interconnect E onchip_memory2_0 n-Chip Memory (RAK or ROM})
SLs clk1 lock Input clk_0
: Werification =1 bvalon Memory Mapped Slave [clk1] 0=
[H-Window Bridge reseti Input [clk1]
o =2 pio 0 O (Parallel 1O
» ,L clk lock Input clk_0
reset eset Input [clk]
*~—C— 81 hvalon Memory Mapped Slave [clk] Oz
Loy external_connection onduit Endpoint pio_0_external_connection
4 i P - - .
l | | mios2_qsys O.anstruchion_mastey
4 m b
Messages |
| T
Descrintion Path i




IREN RS

“u Mios Il Processor - nios2_gsys_0

“ Nios Il Processor :
4 ~ i
|" Block Diagram | L - —
_ Core Nios | | Caches and Memory Interfaces | Advanced Features | MMU and MPU Settings | JTA
[T] Show signals
|" Select a Nios Il Core
nios2_gsys 0 Nios Il Core: ) Nios Il =
) Nios s
é"[ lock avalon £ T .
eset_n instruction_master @ Mios WT
reset avalon
irg R reset jtag_debug_module_res . .
itag_debug_mocdule i . : custom_instruction_master Nlﬂs |”E' NIUS ".".S
avalon nios_gustorn_instruction
. RISC RISC
It ins2
attera_nios2_gsys N ios II 12.bit I
Selector Guide Instruction Cache
Branch Prediction
Hardware Multiply
Hardware Divide
Memory Usage (e.g Stratix V) | Two M3Ks (or equiv.) Two M3Ks + cache
1 | 1 | F

| cancel || Finisn |
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‘a Qsys - gsys.qsys® (Di\workspace_altera\EP2C3550ft
File Edit IE View Toolz Help
Compon Aszzign Baze Addresses
Assign Interrupt Numbers
. Assign Custom Instruction Opcodes L
PISS  Create Global Reset Network -
Librar nsert Avalon-ST Adapters il
-5
- Show System With Qsys Fabric Components
"Cﬂ Run SOPC Builder to Qsys Upgrade
05
--Ern Remove Dangling Connections
|I'|t (R F el g e )
[+-Memories and Memory Controlle
[+-Microcontroller Peripherals
[+-Peripherals

e_altera\EP2C35Software AI\D90dyyc2_1AD\gsys.qsys)

System Contents || Address Map:

Clock Settings | Project Settings | Instance Parameters | System Inspector

HDL Example

Generation

nicsZ_gsys 0.jtag_debug_module

niosZ_gsy=_0.data_master niosZ_gsys_0.instruction_mas...
O 01800 — OxOOLIEEE Oz 01800 — O=xO01EEE

nchip_memory2_0.51

O GO0} — O OO000LLE Ox GO0} — O OOO00ELE

pic_0.51

O GO002 000 — O OO002001
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S Qsys - gsys.qsys (DL O04dyyec2_1ADYgsys.qsys) EIE
File Edit System View |Tools | Help

Companent Library Nios Il Software Build Tools for Eclipse Clock Settings | Project Seftings | Instance Parameters | System Inspector | HDL Example | Generation

Nios Il Command Shell [gocd]

Project System Console .Mune -

i) New componen r : 1
; : ttem:

[+]-System Options... |Sone =
Library erodiadectbanah-aimulaton model: | yone

[+-Bridges

|' Synthesis
Configuration & Programmin
—_— ¢ g g Create HOL design fies for synthesis
Embedded Processors
Interface Protocols
Memories and Memory Controller:

Create block symbol file ( bsf)

|~ Output Directory

[#-Microcontroller Peripherals

(4] Peripherals Path: Dufworkspace_altera/EP2C3550 ftwareAUD904yyc2_1ADigsys [:
PLL Simulation:

(sys Interconnect

---SLS Testbench:

---Veﬁﬁcatiun Synthesis:

: D:fworkspace_altera/EP2C3550ftwareAV0904yyc2 1 ADNgsysisynthesis!
[#-Window Bridge

4| n | »

Edit... dh Add..

I Wessages |
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Clk

pio_0_external_connection

clk

export

System Contents | Address Map | Clock Settings ﬁmmlmmmlﬂ;mm HOL Example

You can copy the example HOL below to declare an instance of your Qsys system.

HOL Language: ."u"e.riug o

Example HDL

gsys

ul

i
cclk clk

.plo_(_external connmection sxport

(“eormected-to—cll_ecller),

(<cormected-to—pio_0_external cornmection_export’)

(X 27 k-

S pio_0_external corme




BIZMATE

= Nios I - Eclipse

File Edit Mavigate Search Project Run Mios Il Window Help
MrERG @ e g G %0
(f Mios II Application and BSP from Template

| E
5

4

Nios II Application

Mios Il Board Support Package
Mios II Library

Project..

Other...

Ctrl+N

=

[Zi Problems [ ¥ Tasks | Bl Consal
Mios I Software Build Tools

<installation | irectorv> 1
</niosZ-swexample>

Nios Il Software Examples

Project name is E-rnptyi

Target hardware information

=0 (F=R"=

[E’Qiﬁv:fnvi:ﬁ-'“\r\r'ﬂr' ﬁm%ﬁf
= Mios IT Application and BSP from Template

SOPC Information File namé:

CPU name:

ace_altera\EP2C355oftwareANDS0dyyc2 1ADYqsys.sopcinfo B

nios2_gsys_0 -
Application project
Project name:
[ Use default location
Project location:  Di\workspace_altera\EP2C355oftwareAlD90dyyc2 1ADYsw B

Project template

Templates

Template description

Blank Project
Board Diagnostics
Count Binary

Hello Freestanding
Hello MicroC/OS-1I
HelloWorld ||
Helle Warld Small
Memory Test
Memaory Test Small

LIk

I3

Hello World prints 'Hello from Mios II' to STDOUT. -

This example runs with or without the MicraC/OS-11 1
RTOS and requires an STDOUT device in your system's |~
hardware.

For details, click Finish to create the project and refer
to the readme.tut file in the project directory.

= [& ==

.3

m
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File Edit Source Refactor MNavigate Search Project Run NiosII Window Help

ol Gla @-&-E-G- $-0-Q%- @5/ Pe H-F-ve-a- = ([@ Nios )

EEPrqjed Explorer 2 <=‘==';>| & © = 8|1 mainc i3 =08 EE Outline &2
[ altera.components int main(veid) o L8 % e
p z NN =
4 2% New_robot { # MAINC
4 = source char state = 0; Y includeh
{51756 alt u32 tmp, tmp tX; '

@ ads ' char led temp = 0; # Ntg

[h ads1256.h # Nifl

[g] driver.c # N2

[k driver.h system init(); ?%%ﬂ?ﬁﬂ - # N dta

(K] include.h TFT_Send n(pet_0,7) :// BTAEEE : BiEo @ En_Run s alt_uB

[€] main.c Led (LEDO) ; ® pct0:altudl

[g the @ pctl:altudf]

6] thth while (1) ® pct2:alusl

[€] vartD.c { ® sys ok:al

s N R i ys_ok : alt_ud[]

[ uartd.h while(!state) fFR LA S ‘E‘ @ dta_first_state : alt_u8
application.stf { ctate = wait co a0 i @ dta_last: alt_u32[]
nios2-gdb-server.exe.stackdump ) - ’ @ dta_new: alt_u32
readme.txt @ dta_rsh: alt_u32

== New_robot_syslib @ tg first state: alt_u8
_ @ tglast:altu3z)
:qunRun =1 ® tg_new:altu32
switah (cnd[0]) ® tgrslt:altu32
. 4 _ @ 17 first state : alt uR
4| L} b 4| 11 |
= Problems(w‘é Tasks (E Console % ™~ E Prcrperliesw Gk BE | =B~
Nios II Software Build Toals
Executing: D:/altera/12.0/quartus/bin/quartus_pgmw (d:\altera\l2.0)
Executing: nios2-flash-programmer-gui (d:‘altera\l12.0)




PRI N E B ERF

= MNiosIl - New rob-otfsourcefmamc Ecllpse

o]l

File Edit [ - — = — = e Window Help
New »
3~ Go Into SRSCISEE S F I NG @ ﬁﬁDEk
; Open in New Window .
[ Project E = O 5% outline & =
[ Copy Ctrl+C - L BN RO
m Paste Ctrl+V [ # MAIN.C
4 =5 New ¥ Delete Delete 2 include.h
4 (s Remove from Context Ctrl+alt+Shift+ Down . # Nig
> [ Mowve... # Nl
> [ Rename... F2 /g sz—ft.ﬁ@lilj'(d\ # N2
N e T*a—mﬁ@lilj\::J: # Ndia
s [ e Import.. r?"t‘xﬁ@ﬁmj’(%q\ @ EnRun:altud
[ i3 Export.. REN @ pct 0 alt_ud[]
o I Build Project & pctl:altui]]
> [ Clean Project @ pct 2 alt_ud[]
> [ 27 Refresh ES i @  sys_ok:alt_uB[]
» E Close Project — o - ;I-rl[i-:. \c:ml chata s alt ”T
s [H -
B a Close Unrelated Projects e 52 = F’roper‘ties} EE ekl
En Build Configurations 4
= r Make Targets »
> =5 New Index J
Convert To...
Run As K
Debug As *
Profile As 3
Team »
Compare With 3
N — Restore from Local History...
0¥ Froperties Alt+Enter




XilinxBSOPCH & fittz

o 15t Project Mawigator (U.8/xd) - Diboard_testymphboard_testxse - |board_testv]

3:; Edit e Project Source Proce

L=/lo L% ]

- ®

rELEIEE LA AR mE O ERIPE L9
lesign o008 x | 18 input wire i elk 122 p , /e
B View: @ E@}Implementation & - 19 inouat wire iclk 122 n . ,-’_
5] | Hierarchy @ 3
i:i‘lil '@j board_test o Hew Source Wizard He . 7
= | B xchs|xdst-3fggasd Fe_n e/
o= . o r
HE 3 m; board_test (board_testv) Select Source Type : i
El P e mb_soc_u - mb_soc ) '
=M cmm_u - cmm [cmm.y) Select =ource type, file name and its location.
timing_u - iming (timing.v) BMM File ,/
& - |v] ade_if_u - adc_if (adc_ifw) &2 ChipScope Definition and Connection File
pScop , /7
— =l mb_datapath_u - mb_datapa [z Implementation Constraints File Lt , 7
ddec_12x% u - dde_12x (ddq {: IP (CORE Generator & Architecture Wizard) e
mb_shareram_32x16k u - MEM File e
switch_ctrl_u - switch_ctrl (swi @ Schematic
= power_calc_u - power_calc (g @ User Document File mame- ced ;
C W MultAccum1Bx16 48 ui - Verilog Module [ !
1 | I . . mb_soc AE] .
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