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Interface Designer - [&][H]

Efinity Interface Designer - ti60f225_oob

File Design Help
® =H & & M = & H (©)

Design Explorer B®
[+ Design Summary
K Type and press Enter to search... Property Value
O
Search filter... v || 1 Name i60f225_oob
, Design : Ti60F225 2] LzitE MENZEE
D Sl 3 Package 225-ball FBGA
| 0 1/0 Banks (12)
Q 1 Configuration 4 Timing Model c4
= » i Clock/Control Confi... i i i i
] » GPIO(77) 5 Location C:\data\Efinix\eva_board\Ti60\efx_ti60f225_oob_v2.1
gl * PLLA) 6 Version 2022.1.226.1.9
Oscillator (0)
LVDS TX (0) 7 Last Change Date Mon Nov 21 17:26:26 2022
LVDS RX (0)

Bidirectional LVDS (0) 8 DatabaseVersion 20221999

~ MIPITX Lane (5)
> mipi_tx_clk[0]: GPI...
[= mipi_tx_data0[0]: ...
B> mipi_tx_datal[0]:...
B> mipi_tx_data2[0]: ...
i~ mipi_tx_data3[0]:...
= MIPIRX Lane(3)
B= cam_ck[0]: GPIOR_...
B= cam_d0[0] : GPIOR_...
> cam_d1[0] : GPIOR_...
» JTAG User Tap (1)



Interface Designer - Design Explorer

Design Explorer @®
Show / Hide Resource Assign - " N
B “Typeand press Entertosearch...| /ryg—jl—x—%—)&oyﬁ/ry
Create Block = ———— e . . % —
Crente Bus o | 122 FH IOy tER R
Delete Block - beeesettng FRSNBEHET /N AICKY
Show/ Hide search @ T — EhUET (MIPI I/FEES
Expand All 5 e
CoIIapse All =l b LVDSTX(2)
» LVDSRX(2)
JTAG User Tap (0)
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Efinity Interface Designer - Ivds_loopback

File Design Help
® B & | & i 4 B | &

[y

Block
Summary

- \
X E 15 5

TR

Design Explorer ]

Type and press Enter to search...

Search filter... > [|<

~ Design:T20F256

~ Device Setting

i 1/0 Banks (10)
= Configuration

o user_switch [T
= user_switch[1]: ...
= user_switch[2]: ...
< Status:GPIOR_122
< fa_lock: GPIOR_123
< pass:GPIOR_124
= rstn: GPIOL_02
< rxpll_lockedo: GPI...
# tx_refclk: GPIOR_125
b PLL(2)
b LVDSTX(2)
b LVDSRX(2)
JTAG User Tap (0)

Block Summary
Property Value

1 |Instance Name user_switch[0]

2 GPIO Resource GPIOR_128

3 |Mode input

4 |1/OStandard 33VLVTTL/LVCMOS
5 |Unused State NA

6 |Alternate Connection  GCTRL

7 Features DDIO

8 |Clock Region R1

9 |1/OBank 3D_3E

10 Pad GPIOR_128 CTRL11

11|Package Pin H14

we
13|PinName user_switch[0]

14| Connection Type normal

4 13

-

Block Editor
user_switch[0]
Mode
input
1/0 Standard
3.3VLVTTL/LVCMOS
Input
Pin Name
user_switch[0]
Connection Type
normal
Register Option
none
Double Data /O Option

none

Clock

"+ Block Editor
L [C(REEE
1T
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Efinity Interface Designer - ti60f225_oob

File Design Help

@ [F] |& B [es] |E4 @
ExitJ L Package Planner
Interface Designerf& T - Pinout Diagram%z 37~
Save Generate Efinity Constraint files
- FEIT TN E B

Export Design —

GPIO resource7 Y1 & H 1
(csvETz(disf)

Import Design —

=

— Export Design Issue
- Design issue ZcsvIiZE, CHi T

— Check Design
- DesignZiREELEY (Designtwnd 17
LTREWY) )
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Efinity Interface Designer - Ivds_loopback

File

Design Help
A & & M = | 2

esource Assigner

1. y
JUvIL
Resource =
Assign%
Fnoctd

2.
RET D

GPIO: Instance View

Instance = Package Pin

< led[0] D14

< led[1] E13

< led[2] G13

< led[3] F14
Design Explorer (=]E]]

Type and press Enter to search...
Search filter... > ||

T Configuration =
~ GPIO (17)

> = led[7:0]

Eyéfé%N

led[0] : GPIOR... B3

=

B @

Besource
GPIOR_104
GPIOR_105 3A_3B_3C None
GPIOR_117 3A_3B_3C GCTRL
GPIOR_118 3A_3B_3C GCTRL
Block Summary

Property Value

1 |Instance Name led[0]
2 GPIOResource GPIOR_104
3 Mode output

4

all

Features Clock Region Pad

DDIO GPIOR_104_CDI25

DDIO R2 GPIOR_105_CDI24

DDIO R1 GPIOR_117_CTRL14

DoIo R1 GPIOR_118_CTRL13
Block Editor

led]0] 0"

Mode

output

1/0 Standard

22AVIVTTL LINVCMOS

3.

Resourcef#
w5 TN D
it R B

4.
Block Editor
CEYEME

=JL ==

axX AE




GPIOZ%E £ (resource) 71V

Show/ Hide Resource Assign7{ 127 ')y LResource AssignZ 3~
Design Explorer?‘%ﬁﬁ@%GPIOﬁﬁ”ﬁ?é’i@E?ﬂ

Resourcet@z 5 TIVIVvT — imFaEWHT

Block EditorCE Y BIE%EE - ‘ﬁﬁz‘ﬁ%‘%

AW

Resource

e GPIOR_122 = §

GPIOR_113 | Resourcefz 4 )L 7w
e oot I} — TIWAIVUR MR REND,

o GPIOR_118 <
GPIOR_119

orion 121 — YArDHEHSTYA VT3
R—FEEIRT B

o GPIOR_123

e GPIOR_124 =
Property




GPIO - Block Editor

Block Editor

Instance Name
Status
Mode
output
1/0 Standard
3.3VLVTTL/LVCMOS
Qutput

Pin Name

stat0
Constant Output
none
Register Option
none
Double Data 1/C Option

none

=

Instance Name
Instance Az 3% &
Mode
'input/ output/ inout/ clkout/ none' H*H IR
|/O Standard
'3.3V LVTTL / 1.8V, 2.5V, 3.3V LVCMOS' (Trion)
'3.3V ~ 1.2V (Titanium - P.14,15%18)
Pin Name
I-Y-NERLESE
Constant Output (output® 5D AR A])
none, 1, 0N'H3IEIR
Register Option
none, register, inv_register(output®d)
Double Data I/O Pin (L &2 register DEFDH)
None, normal, resync



GPIO - Block Editor =

Pull Option Pull OptiOﬂ
” normal, weak pull up, weak pulldown
Enable SchmittTigger Enable Shmitt Trigger (input®d+)
on or off
Drive Strength (1-weakest, 4-strongest Drive Strength (output®d)
1 - 1" (weakest) - '4' (strongest)
Enable Slew Rate Enable Slew Rate (output®&+)
on or off



Inout (Bi-direction)DE &
Efinity ClEInoutDEE R A IESNTVWET DO TLL T DSIICEERLET,
> HDLT(dinput, output, enableD3iH FZ L (Verilog TDHY)
input  Datain; //input

output Dataout; //output
output Dataen; //enable

> Interface DesignerC T D& ICEE

Block Editor
Input
Instance Name Pin Name
——)

setn o |Datain| Q |
Mode

. [ I =
S . Input -> Pin NameE %

Block Editor -> Mode : inout

=



Inout (Bi-direction)DE % - fir=

Output Output Enable

Pin Name Pin Name

——)
|Data out| o | ‘Data en| Q |

. — = . ==
Output -> Pin NameiE 3 Output Enable -> Pin NameE %

Efinity CDINoutDEFKIFA LD LSICHDLT input, output, enablez EZ& LTz
_E ClInterface DesignerlZC#& 4 MPin NameZE &S %,
Open Drain®Tri-State/\y J7EREERICIKRVNET

=

N e —



|O Standard (Trion)

TrionT

7 I\AAICTCERE FTRERI/O StandardDANY I (L TFRDBY EBYET,
1/O Standard ViL (V) Vi (V) VoL (V) Vor (V)
Min Max Min Max Max Min
3.3V LVCMOS -0.3 0.8 2 VCCIO + 0.3 0.2 VCCIO-0.2
3.3VLVTTL -0.3 0.8 2 VCCIO +0.3 0.4 2.4
2.5V LVCMOS -0.3 0.7 1.7 VCCIO + 0.3 0.5 1.8
1.8V LVCMOS -0.3 0.35*VCCIO | 0.65 *VCCIO | VCCIO + 0.3 0.45 VCCIO - 0.45




|O Standard - HVIO (Titanium)

TitaniumT N1 A CIZHVIOE HSIOM2FEZEMDI/O Standard M EFzRSNTVET,

HVIOCE # 7] 8E7:1/0 Standard(Z TR D&EY T,

Standard VCCIO33 (V) When Configured As
IVTTL3.3V 3.3 GPIO
IVTTL3.0V 3.0 GPIO
LWVCMOS 3.3V 3.3 GPIO
LVCMOS 3.0V 3.0 GPIO
LWVCMOS 2.5V 2.5 GPIO
LWVCMOS 1.8V 1.8 GPIO




/O Standard - HSIO (Titanium)

HSIOMI/O StandardlZ FERDIDICERINTVET

Standard VCCIO (V) VCCAUX (V) VREF (V) When
— — Configured As

LVCMOS 1.8V 1.8 1.8 1.8 - GPIO
LVCMOS 1.5V 15 1.5 1.8 - GPIO
LVCMOS 1.2V 1.2 1.2 1.8 - GPIO
HSTL/Differential HSTL 1.8V 1.8 1.8 1.8 0.9 GPIO
SSTU/Differential SSTL 1.8V
HSTL/Differential HSTL 1.5 V 15 15, 1.8 1.8 0.75 GPIO
SSTL/Differential SSTL 1.5V
HSTL/Differential HSTL 1.2 V 12 12,1.5,1.89) 1.8 0.6 GPIO
SSTL/Differential SSTL 1.2V
LVDS/RSDS/mini-LVDS 1.8 15,182 1.8 - LVDS
Sub-LVDS 1.8 15,180 1.8 } LVDS
MIPI/SLVS 1.2 1.2 1.8 - MIPI Lane

(2) Y=7%R5T HICimF AN BEBENVCCIOBEEBARNKIICL TIEL
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JTAG User Tap

Design Explorer ¥ Block Editor ®
Block Summary
|Ty|)eand press Enter to sea|’ch.‘.| Property val* S . =
nstance Name
[search filter... - ||z| 1 |Instance Mame jtag_instl ‘jtag_instl o |
A\Y
_JTAG U ser Ta p -( « Design: T20F256 2 | JTAG Resource JTAG_USER TAG Resource
Create Block £ 1/0 Banks (10) JTAG_USER1 -
N=1=] ™ 1 Configuration 4 |Test Data Pin Name jtag_instl_ .
:L/:E:\_TR? 5 t E 0) b GPIO(5) ] Input Pin
Test Clock Pin N jtag_instl_ .
ﬁ @ hyfﬁﬂ i '§' » PLL(1) i estHlockFinfiame 1126 ISt Test Data Pin Name
LVDS TX (0) 6 |Test Mode Select Pin Name j i |
Jjtag_instl_ : :
LVDS RX (0} > | jtag_inst1_TDI o
f ertap 7 |User Instruction Active Pin Name jtag_instl_ Test Clock Pin Name
jtag_instl:JTAG_U... | . . .
8 |Gated Test Clock Pin Name jtag_instl_ |jtag_in5tl_TCK [x] |
9 |Reset PinName jtag_inst1_ Test Mode Select Pin Name
10/ Run Test Pin Name jtag_instl_ |jtag_instl_TMS [ x] |
11| Capture Pin Name jtag_inst1_ User Instruction Active Pin Name
12| Shift Pin Name jtag_instl_ |jtag_in5tl_SEL (%] |
13| Update Pin Name jtag_instl_ Gated Test Clock Pin Name
. o °
4 » -

74 B E—




JTAG User Tap - Block Editor

Block Editor @t
et * Instance Name
itag_instL (] Insta nce% ;EEQE
TE T JTAG Resource

: TIFIIYARDSEIR ERRYCEERIEY HOI
Input pin ResourceDEEIRDH
jtag_inst1 TDI ] %)\jj E\/OJIQ_I ﬁ]v&griiﬁ

Test Clock Pin Name

jtag_instl_TCK [x]
Output Pin OutpUt Plﬂ
Test Data Pin Name E jj E\/@%W%EQE
jtag_inst1_TDO (x]

=
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PLL - Block Editor - Properties¥

Properties Manual Configuration

_Instance Name

pllinstl

DeSign EXplorer@PLL%f%%R PLL Resource

~ PLL(1)

pllinstl:PLL_BRO

LR o oy WY

PLL_BRO

Clock Source

external

Block Ed|tor73§\i§/—]—_\§n5 External Clock

Clock External Clock 1

Resource: GPIOR_157

Instance : ext_clkin

Automated Clock Calculation

Instance Name% &% &
A-Y-TH14VIZEHETPLL Resource
HERITE

external, core, dynamich*biE R

core, externalDiLZ & . clockZ &R

1 (Z'automated Clock Calculation'

i)




Clock Source

Interface
Interface
From Pad ﬂ
GCLK
CLKOUT CLKOUT
From Pad
pll_clkin

External Core
ANEBMMDT0Y5%GPIO (PLLIN) Global ClockZCorelZf#t#a
[CA T Coreh*bMGlobal Clock
— PLLODY—-A¢ T3 — PLLDY—-A& T 5
B (2T DSourceE EIR PLLEZERLAEWVWFECT Y1 VA

= [ PEYRBECB IS E(RIRTEXT

Dynamicz#EiR I 5B D70 ESourcet LTHIYE A TERATEET

@E



PLLE%ZTE - Automate Clock ca

PLL Clock Calculator Manual Mode:

Input Frequency
50.0000 MHz
Input Pin °

culation
®
" | @input Frequency

@Clock n Frequency
@ (3Feedback Mode

Feedback Modg: Local

IR
Clo ncy ctual:
0 MHz —

i ouTD

Lo

|_inst1_t

— @Finishh Y V&R g

Clack 1 Freuue:lﬁ’z i _C\%g T o
T D0, ORI
1-Y-FHIYITED

Clock 2 Frequ: :
- MHz
) HEd,

2%, T20F2567

o '‘50MHZ'
@



Feedback Mode

From Pad
pll_clkin

Intertace Core Lo o Core Feedback

swa  INternal Feedback e o
Clock Tree Trion®M. Fr;’{.‘igfiﬂ T Delay(i;km'fﬁéné
In&OutDARZAE (S ‘

N

From Pad CLKOUT ClockTree N t out@ﬁﬂ‘ﬁ 5:: {I From Pad
pll_clkin 7\ extfb 5
> Delay73 I o

A

) ;
Clock Insertion Delay

Clock Insertion Delay
Interface Core
Interface Core From Pad gllglt:)li| ITree Iﬁ«';id
Local Feedback oll_clkin CLKOUT R

Global
pl

Zero Delay from the FPGA, only Board Trace Delay

Clock Insertion Delay External FeedbaCk - T|tan|um®gj‘
PLL in - outCdelayZiL

\

=¥ (ZAN 042: Working with PLLs ZZ BB e &



https://www.efinixinc.com/support/docsdl.php?s=ef&pn=AN042

PLL #&E% (Trion)

F
—» Frequency —»

X (ETrion FPGA - PLL OV % RLTWEYT,

CLKIN ——> N

IN

Counter

RSTN—>

=p Fhase

Detector

M

Charge Loop
Pump ~° Filter

Voltage

—» Control

Oscillator

F

VCo

Counter —

:

Output

Counter > Divider

Simple PLL (Manual Mode Off - §JI8) Tl

M (Multiplier)
N (Pre Divider)
O (Post Divider)

[FEBICERESINET,

=

—> LOCKED
F

ouT
—  *CLKOuUTD
— > CLKOUT1
—— > CLKOUT2

Multiplier (M)

1- 255 (integer)

M counter.

Pre Divider (M)

1-15(integer)

M counter.

Post Divider (O) [1,2,4 8 O counter. The value must be 2 or higher if you enable more than 1 PLL
outplt,
Divider (C) 110 256 Output divider.




Manual Mode

Manual ModeZONIZLT=35&
« M (Multiplier)
* N (Pre Divider)
* O (Post Divider)
« Reference Clock Frequency (F )
ZManuali% E CEX 9, £/cOutput clock®
* Output Divider
* Phase Shift
BEXE AJRECY



Titanium - PLL1{-

Fin PLL
CLKIN[3]—>
CLKIN[2] ——» N Charge Loop
CLKIN[1] 4, ™ Counter Pump Filter
CLKIN[0]
CLKSEL[1]J T
CLKSEL[0]
Phase Voltage F
IOFBK | | M Feep Frequency Control l‘i CO[C.II)'IlEr
FBK Counter Detector Oscillator
’—’ FF'LL
Local feedback
_’ & & Y
RSTN ¢ I I I e
i QOutput Qutput Output Output Output
SHIFT[2:0] o L o 7 o
SHIFT_SEL[4.0]—» Divider (C) Divider (C) Divider (C) Divider (C) Divider (C)
SHIFT_ENA —» ¢ ¢ ¢ ¢ ¢
Phase Shift Phase Shift Phase Shift Phase Shift Phase Shift
LOCKED «—
I:DUT
CLKOUT4 CLKOUT3 CLKOUT2 CLKOUT1 CLKOUTO

=

A XIETitanium®PLLI OYI X Th B,
TitaniumTIZEX'N', 'M', 'O, 'C'lZB &

FIIZER

Faxnd (TIAIVN) o

INbDREENZATIVEEI HIEER]

BETY

AREMEQTROSEH CRIEETT

Option Choices Description
Pre-Divider (N) 1,2, 4 The pre-divider value.
Multiplier (M) 1,2, 4 The multiplier value.

Post-Divider (O)

1,2,4,8,16,32, 64,128

Post-divider value.

CLK Dividern

1-128

Clock divider for each output.




Manual Mode - PLL (Manual%E

Automated Clock Calculation BlOCk EdltorHEi—FEQ@'AUtOmated ClOCk Ca|CU|atIOI’]7é-_’-T}EF§_

| e Manual ModeNR)L
PLL Clock Calculator Manual Mode: @il Mode: core - ét,- 5

Clock 0 Freguency

PLL Instance: pll_inst1 CLK Divider 0 Phase Shift Value 0 25.0000 MHz
o o

100 v - Phass Shif
0.0000 -

Re(._ F_lequenr.y Clock 1 Frequency

25.0000 MHz Pre-Divider (N) CLK Divider 1 Phase Shift Value 1 125.0000 MHz
[_mpuPn -

L 0 [ W_ = ~ =
Muttipler (M) : LW= Dynamic  Feedback M a n U a | EIQ E ?\g 5 (4: j (L

1 -

Feeo: Clock 2 Frequency 7‘—\ U i g—
25 MHZ CLK Divider 2 Phase Shift Value 2 62.5000 MHz d [e)
e R

= - Phase Shift
PLL . amic  Fesdback
I 0.0000 Dyn:
Vollage Conirel Oscillator FrEEFErEy
CLK Divider 3 Phase Shift Value 3 100.0000 MHz
i = [ — O
Fuco Post-Divider (O) | | 25 0 - hase Shift
5000 MHz 2 - 0.0000 : | Dynamic | Feedback

CLK Divider 4 Phase Shift Value 4

Phase Freguency Detector a

|

Besel Pin Tips: Up/Down Arrow Key can be used to adjust the value Locked Pin

|

9 B —




PLL S IR

PLLOE I ERE R EL fAData Sheet®' PLL Timing and AC Characteristics'
e RSN

Manual Mode CPLLZEX E I 35 R BT REH B TEEIEELENHY
£95

Table 61: PLL Timing

Symbol Parameter Min Typ Max Units
Fin Input clock frequency. 16 - 800 MHz
Four Output clock frequency. 0.1342 - 1,000 MHz
Feco PLLVCO frequency. 2,200 - 5.500 MHz
FeLL Post-divider PLLWVCO frequency. - - 4 000 MHz
Ferp Phase frequency detector input frequency. 16 - 800 MHz

%l ; Ti60M PLL Timing spec

=



Check DesignZ1T

File Design Help
® B & & 4 B

Efinity Interface Designer - JTAG_SPI_Flash o Design Explorer
File Design Help X Type and press Enter to search...
(3] B & & Ed B [ @ :|+ Search filter... - [|¥
4

* Device Setting

Interface Designer COEE D a P
& T Lzb'Check Design' 71 1> T
ZIRTLFIVIEETLES, i T
I EITLTLIEEW | =
I5-NHloAvt-I%aSRUELE ’Ef?t?fliiiﬁi

ngig_ b JTAGUserTap (1)
CheckZE1TIC&Y'Save' BITHNET

I5-HEFniEd
'0 issue'& TR~ \

Check design...done. 0 issue.

=
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Trion Interfaces User Guide (efinixinc.com)
Titanium Interfaces User Guide (efinixinc.com)
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End of File
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