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Arbre d’horloge

Utilisation de deux PLLs

inEmEnl

- SI5394J
- SI5397J
_, 8 Orvitpulse (o FPGA)

SI5397

F Quad PLL ¢

Clock input T

Objet de I'exercice

- Interfacer quelques registres
de la PLL S15394J
- Eventuellement la programmer
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Description de la PLL SI15394J

Caractéristiques

Ultra low phase jitter:
® 85 fs RMS (integer mode)

® 100 fs RMS (fractional mode)

1 entrée active parmi 4
- Input frequency range

® Differential: 8 kHz to 750 MHz
® LVCMOS: 8 kHz to 250 MHz

4 sorties

- Output frequency range
® Differential: 100 Hz to 1028 MHz

® [VCMOS: 100 Hz to 250 MHz

- Oscillateur interne intégré
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*Only for 5i539x J/IK/L/M/E grades. S5i539x A/B/C/D/P grades have external reference (XTAL or XO)



Programmation

Registres répartis sur 9 pages

- Permet d’adresser plus de registres que ce que ne permet I'I2C
- Chaque page donne acces a 256 registres

Shi.nc_kkss [Dec-

Page Start Address (Hex) S Contents
Paged OC00R o Alamms, intermupts, reset, other configuration
Page 1 0100k 256 Clock outpart corfiguration
Page 2 0200R 512 F.R dnsiders, scratch arsa
Page 3 03D0h TE8 Cutput M dividers. M divider FinceFdec
Page 4 O400R 1024 ZD mode configuration
Page 5 05000 1280 M divider, BW, holdower, input switch, FINGTDEC
Page @ [200R 2304 Control 10 configuration
Fage A 0ADDR 2560 Multisynth Cortrols
FPage B 0BOOh 2816 Warious
Page C DC00h 3072 Warious

- L’adresse 0x0001 de chaque page pointe vers un registre unique qui contient le numéro
de page

Reg Address Bit Field Type Name Descriplion
D=0001 T:0 R PAGE Selects one of 258 possible pages.

Cin every page, there s 3 "Page Register” located at address 0x01. When read, i indicates the current page. VWhen written, it changes
the page to the value entered. There are page registers at addresses DuD001. Cead107, TeaD201, D030, .. et
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But de 'exercice

Ecrire un objet avec une classe permettant d’accéder aux registres
d’identification du chip

Table 16.2. Ox0002—0x0003 Bace Part Mumber

- Part number

; 0002 70 R PH_BASE D%g5 F it "base" part number, ane nibble per di
- Device grade < e Tl iR, S e o
. 0003 15:8 R PN_BASE Dus3 Esxample: Si53054-8-GM. The base part numbsr
- Revision (OPM) is 5395, which is siored in this register,

Refer to the device data sheet Ordenng Guide section for more information about device grades

Table 16.3. 00004 Device Grade

D=4 1=B2=C.3=D._4=E

G=J, 10=K.11=L12=M.15=F eic

OxD005 T R DEVICE_REW

One ASC character indicating the device revision level,
O0=4A;1=8B, et

Example Si5395C-A12345-GM, the device revision is "A” and
siored as 0.

Puis afficher les information avec un programme appelant cet objet
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Supplément

Si le temps le permet, programmer a PLL

5i534x/Tx/8x/9x Registers Script
Pr|nC|pe Part: 515394
Project File: <not saved:>
Design ID: <none>
Includes Pre/Post Download Control Register Writes: Yes
Die Revision: CO
Creator: ClockBuilder Pro w4.4 [2022-03-30]
Created On: 2022-06-06 18:09:05% GMTI+02:00
Address, Data
#
. . N # Start configuration preamble
- On exporte le jeu de registres a 0x0B24, 0xCO
) . . 0x0B25, 0x00
programmer sous forme d’un fichier texte o510, oo
# End configuration preamble
#

- On eXtrait |es Champs du fiChier teXte ; DElgglzgoigszzrst case time for device to complete any calibration
avec Python pour programmer les registres

- On utilise le wizard pour générer
la configuration

M e e e e e e e e

that is running due to device state change previous to this script
keing processed.

e e e e

# Start configuration registers
0x0006, 0x00
0x0007, 0x00
0x0008, 0x00
0x000B, 0x68
0x0016,0x02
0x0017, 0xDC
0x0018, OXFF
0x0019, OxFF
0x001R, OxFF
0x002B, 0x02
0x002C, 0x00
0x002D, 0x00
0x002E, Ox00
0x002F, 0x00
0x0030,0x00
0x0031, 0x00



Procédure

3 phases :

1. First, write in the preamble

Wits 0x0824 = w0

Pre-amble
Write 0x0825 = Ox00
Winte Ox0540 = Ox0¥ (MOTE: for all new designs it is recommend that this register be writien as part of the preamble. n some
rars cases, omiting this wrie may resull in a one-time LOL occumence. However, if this issue has not occurred with your curment
frequency plan it is not likely o ocour)

2. Wait 300 ms for Grade ABMCIDIAFLM, Wat 825ms for Grade PIE

Core registers 3. Then perform the desired register moedfications

4. Write SOFT_RST O=D01C{0] =1
5. Writ= the post-amble

Winte O<D530 = Ox00 (NOTE: for all new designs i s recommend that this register be wiitten a5 pant of the post-amble. In some
rare cases, omitiing this write may resuli in 8 one-time LOL occamence, Howewer, if this issue has not occurred with your current

Post-amble frequency plan it is not likely to ocour)
Wnite 0x0824 = OxC3
Wite 0x0825 = O=D2
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ClockBuilder Pro

11 steps

- Design Id

- 12C address

- Chip grade — Oscillator source
- Free running mode
- Output frequency
- Input source

- Jitter minimization
- Skew control

- Hitless switching
- LOS thresholds

- Interrupt sources

Pour I’execice, le fichier
exporté est fourni

Configuration and eperation of the 515394 is controlled by reading and writing registers
using the 12C or SP| interface. The 12C_SEL pin selects between 12C or SPI operation.

I'c 5P| 4-Wire 5P13-Wire
12C SEL pin=High 12C_SEL pin = Low 12C_SEL pin = Low
18 33V 18V 187 EEEE T
L e SFIHOST VDDA VDD SRIHOST
Hast = =
lav soo | o S =]
S ). sn scix scik
sCLx ] seix
Si5394 sis384
33y 33v 18¢ 33w 33v 18V
33w Sag -3V 1av +
£ SPI HOST DDA VDD <Pl HOST
Host | rochost | & == g
3.av 508 oo —| soi soio
seLk sl |4—sbo stk
scux —| sows
e o\ __sisam \

1/O Power Supply

(@ VDD (Core)
The serial interface pins are always 3.3V tolerant, even when the device's VDD pin is

supplied from a 1.8V source. The status outputs will have a VOH of ~ 1.8V, The control

inputs are 3.3V tolerant.

) vDDA (3.3V)
When the 12C or SPI host is operating at 3.3V and device at VDD=1.8Y, this opticn
must be selected, This will ensure that both the host and the serial interface are
operating at the optimum voltage thresholds, The status outputs will have a VOH of ~

SPI Mode

@ 4-wire
4-wire SPI has separate serial data in and
data out pins (SDI and SDO) which are
unidirectional signals.

) 3-Wire
3-wire SPI has a single serial data SDiO pin
which is bidirectional.

Base [2C Address

The upper 5-bits of the 12C address are
configurable. The lower 2-bits are controlled using
the AD and A1 pins on the Si5394.

Address:

oo A

Address Range: 104d to 107d / 0x68 to 0x6B

o Host interface registers defined by this

page — 10_VDD_SEL, SPI_3WIRE, and
12C_ADDR - are net written to EVEs, They
are included in exports and orderable part
number non-volatile memory. See the
Family Reference Manual for mare

3.2V and the control inputs expect 3.3V CMOS levels, information.
Disabled N Divider / I 2]

Output Mode State Frequency Format ZDM —

outo  |Enzbled [ |Stoplow [ |40 MHz LVCMOS In-Phase 33V 22.. [ [Aute [ @)

ouTi  |unused [ [© -l B [ ]

out2  |Unused [ | B B [ ]

ouTs  [Unused [ | [-] B B
g ouTo
g‘ ouT1
-]
-}
§ ouT2
b d
=
&
A ouT3

Clock Placement Wizard ... ] [ FOTF Supported ...




Recommendations

Ecrire des méthodes génériques d’acces aux registres

- register_read, register_write
- clear_bit, set_bit, test_bit, write_field, read_field
- efc...

Les méthodes réalisant une fonction s’appuient sur les méthodes génériques

Exemple :

< générique
=l <« générique

Attention au type de données de la méthode write

- Attend une liste de bytes et non un integer — utiliser data.to_bytes(1, byteorder="big")

Bordeaux — 9 Juin 2022 Composant PLL IN2P3 9



	Diapo 1
	Diapo 2
	Diapo 3
	Diapo 4
	Diapo 5
	Diapo 6
	Diapo 7
	Diapo 8
	Diapo 9

