Instanciation Qsys pour piloter
bus 12C et SPI a travers le PCle
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Table 9. I2C Device Address

OpenCore 12C 1
0x0000 0020

OpenCore _12C 0O
0x0000 0000

Type Bus Address Device
FPGA/Intel MAX 10 12C I12C1 0x74 Si5391
Address
Ox6A Si52204
0x42 LTM4678/L.TM4680
0x45 LTM4686
0x46 LTM4686
12C2 Ox1E FPC202
0x57/0x5F M24128
0x38 MAX31730
0x3A MAX31730
0xA0 QSFPDD_0O
0xA0 QSFPDD_1
0x74 TCA9539
12C3 0OxAl DDR4_DIMM
0xA0 DDR4_DIMM2
12C Chain Intel MAX 10 12C Address AVS_12C 0x47 LTC3888
FPGA_1203
Level | 5| Level Ba
Shifter |~ i i " | Shifter
DDR4 DDR4
FPGA_12Q2 DIMM_1 DIMM_2
| Level | Q|
"\ Shifter [ i I
EEPROM | [MAX31730| |MAX31730 oL
‘ f ‘ ‘1@9539‘ ‘MZMZS‘ #1 ‘ £ ‘ Connector
Intel I MAX10
Agilex® 7 FPGA_12C1 QSiF]‘DD OS;I;DD Tp8_MAIN_I2C
o« o level | .| Level
"\ Shifter |~ 3 I i i i ¢ " Shifter
Level : ; LTM4686 | |LTM4686
‘ Shifter ‘S\SJNA‘ ‘5522&4‘ ‘LTM%TS‘ ‘ A ‘ ‘ 0 ‘
FPGA_SDM_I2C 4
7 Level k. Core PWR
. Shifter LTM3888




« Communication avec le LTC3888 (via MAX10 ??7?) apres programmation du FPGA ;
la communication s’arréte apres un certain nombre d’acces a I'l2C (> 100-200)

log; Trig @ 2024/04/05 16:32:13 (0:0:0,0 elapsed)
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* La communication avec le LTC3888 semble perturber mes acces a I'l2C : des
erreurs se peuvent se produire lors des premiers acces ; puis plus aucune

erreur (coincide avec I'arrét de la communication avec le LTC3888)
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Figure 25. I2C Block Diagram
1738881
UsB SPl Bus Ve, ADDR=55h
Bl;il.sltve!{m it B ke 1
6
{U49) System Controller ot
(US) MAX_12C_SCL/SDA 2130733
8 Clock
ADDR=42h )
_sop | D! DIMM2 | appp_
ADDR=AOh kﬁ) ADDR=ATh M%mg;{ss
| e HSC ) :
ADDR=4Eh {Us0) Sl
6 Clock
I0EXP ADDR=56h/5 Eh (U25)
(u97) v ADDR=40h
QSG%DD L‘"?' ™ ™ FPGASCLADR |, " ceRr MAKIG5458 R
ModSelL| EEPROM <
O pe n CO re_l 2 C_O - Intel Agilex 7 (U46) AUXHSC O 5 MAC
Qgg;l 0] w  FPGA (Us4) E(Erlmm
0x0000 0000 et = | s scuson io48 )
HPS 1048 i . [ 15 Daughter
i o e
; FPGA SVID to VCC Regulator Bk e
3 (U93)
Table 38. FPGA I2C Signals £ 24128
Z ) FRUID 11c732
Schematic Signal Name |[FPGA Pin Number | I/0 Standard Description = (U2) sl V(gltl-JCP;l\rl
1
o )
FPGA_1V8_SVID_SCL cG47 1.8 V open drain | Serlal voltage ID 12C clock | ADDR=Ah i)
i
FPGA_1V8_SVID_SDA CB46 1.8 V open drain | Serial voltage ID 12C data = e
]
FPGA_1V2_SCL K44 1.2 V open drain | FPGA I2C clock for DDR4 DIMMs, QSFP, QSFPDD, 10 PCe T"':[Plf;]m
expander, and certificate EEPROM Gold Finger
)
FPGA_1V2_SDA 143 1.2 V open drain | FPGA I2C data for DDR4 DIMMs, QSFP, QSFPDD, 10 &mm
iy p Sense
expander, and certificate EEPROM (E02)
HPS_SCL N3 1.8 V open drain | HPS I/048 daughter card I2C clock
HPS_SDA L6 1.8 V open drain | HPS 1/048 daughter card I2C data
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ADDR=9Ah



utilisation drivers

i2c_bar0.prescale = p40_i2c_prescale(freq_avalon, freq_12C);
p40_i2c_open(interface,BAR,I2C interface_Qsys,structurep40 [2C)
p40_i2c_w8(structurep40 [2C,adresse_device,registre,data)

int read = p40 _i2c_r8 (structurep40 12C,adresse_device,registre)
p40 _i2c_close(structurep40 12C);

Exemple : écrire 0x32 dans le registre page (0x01) du SI5391, et le relire
* i2c_bar0.prescale = p40_i2c_prescale(40000000, 400000);
* p40 _i2c_open(3, 0, 0x00000000, &i2c_bar0);

p40_i2c_w8(&i2c_bar0, 0x74, 0x01, i);

int read = p40_i2c_r8(&i2c_bar0, 0x74, 0x01);

p40_i2c_close(&i2c_bar0);



Tests

devkit_isur marupragel5 :

/pcie400/gateware/XavierLAFAY/Ihcb-dag40-
software-devel-i2c/pcie40 _i2c

* Boucle qui écrit et relis
de0a 127 dans le
registre de page ;

* boucle faite 1000 fois

e => pas d’erreur si pas de
communication avec le
LTC3888

#include "iZc.h"

#define  STDC FORMAT MACROS
#include <inttypes.h= //PRIu64
#include <stdio.h=

int main()

{
int i,nb_boucles;
p40_1i2c i2c¢_bar® = {0};

//i2c_bar@.prescale = p4@ i2c prescale(freq_avalon, ?freq i2c?);
i2c_bar@.prescale = p40_i2c prescale(40800000, 200000);

p40_i2c_open(3, 0, Ox00000000, &i2c_bar@);

//int read = p40_i2c_r8(&i2c_bar@, adresse composant_I2C, registre_composant);
for (nb_boucles=0; nb_boucles<l006; nb_boucles++)
i

for (i=0; i<128; i++)

p40_i2c w8(&i2c_bar®, Ox74, Ox01, 1i);
int read = p40_iZ2c r8(&i2c _bar0, 0x74, 0Ox01);
if (i !'= read)

printf("%i %x\n",1i,read);

printf("boucle %i “n",nb_boucles);
I
p40_i2c close(&i2c_bar@);

return 9;
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