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MTCA.4 Crate with a CPU, NAT-MCH and AMCs (SIS8300KU)

esources of system 212.60.16.101
<-[j [003] N.A.T. GmbH - Germany NAT-MCH
AILC [005] Concurrent Technologies AM 902/411

Agc [007] Struck Innovative Systeme GmbH SIS8300KU

--MLC [009] Struck Innovative Systeme GmbH SIS8300

4. Dec. 2018 MicroTCA Beginners Tutorial



Our goal is to build an application to get and show ADC data

SI1S8300-x ROOT GUI

5158300 Test Dialog

Sample Control I]Jisplau Eontrull ile Edit View Options Tools Help
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PClI Express is used as Communication/Transfer bus

,,Software side” ,Hardware side”
Applications: CPU SIS8300KU FPGA
register_read
Application +\ » Application/Functions
.. A A A
SIS8300-x ROOT GUI
g Library N Regiser Set
EPICS, ... 5 ]
D
Xilinx HCle IP
g Drjver - PCle Configuration:
5 - Vendor ID = 0x17P6 (*)
% - Device ID = 0X0(Zi4 (SIS8300KU)
E ' I * Forschungszentrum Jiilich
PCI1PHY pclelPHY
I PCle bus PCle bus
Iml |
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Struck SIS8300KU AXI-Based Xilinx Vivado FPGA Famework

,Hardware side”

PROJECT MANAGER - project_1

SIS8300KU FPGA

Sources 00X
Q =z & + 2 e0:2 &
~ Design Sources (2) iy . . .
v @& sis8300KU_top(Behavioral) (sis8300KU_top.vhd) (50) Appllcatlon/FunCtlonS
> @ Inst_sis_uBlaze_config_wrapper: sis_uBlaze_config_wrapper(STRUCTURE) (sis_uBlaze_config_u
~ i inst_sis_pcie_intf: sis_pcie_intf(Behavioral) (sis_pcie_intfvhd) (2) 7y
~ @ inst_sis_ku_pcie_4lane_intf: sis_ku_pcie_4lane_intf(Behavioral) (sis_ku_pcie_4lane_intfvhd)
> 4] pcied_ultrascale_0_inst : pcie3_L _x0y1 (pcied_L w0y 1.3xci) y
~ @ inst_sis Y oint_device : sis_ku_endpoint_device(Behavioral) (sis_ku_endpoint_device vt
@h peie_active_led_| je_active_led(Behavioral) (pcie_active_led.vhd) .
> @i Inst_completer_ingress_path eter_ingress_path(Behavioral) (completer_ingress_p: ReQISter Set
> @il Inst_pcie_register_bank: pcie_register_b avioral) (pcie_register_bank.vhd) (2)
> @ Inst_completer_egress_path: completer_egress_patl oral) (completer_egress_patl r'y
& Inst_pcie_interrupter : pcie_interrupter(Behavioral) (pcie_interrupter
> @ Inst_requester_interface : requester_interface(Behavioral) (requesier_interface. A 4
> @ Inst_pcie_axi_ddr_interface : peie_axi_ddr_interface(Behavioral) (peie_axi_ddr_inteface vhc
@ Inst_ad9510_spi_interface - ad9510_spi_interface(Benavioral) (3d9510_spi_interface vhd) XIlInX PCle |P
@h Inst_adS662_spi_interface : adS662_spi_interface(Dehavioral) (205662_spi_interface vhd)
Wh Inst_clock_multiplier_spi_interface : clock_multiplier_spi_interface(Eehavioral) (clock_multiplier \
@ Inst_adc_spi_interface : adc_spi_interface(Behavioral) (adc_spi_interface vhd) PCIe Conﬁguration:
» @ Inst_i2c_mgtclk_si5338a : i2c_master_interface(Behavioral) (i2c_master_interface.vhd) (1) -Vendor ID = 0x1796 (*)
> @ Inst_ku_spi_flash_interface : ku_spi_flash_interface(Behavioral) (ku_spi_flash_interface vhd) (2 _ Device ID = 0X0024 (S|883OOKU)
@ Inst_serial_no_fsm: serial_no_fsm(Eehavioral) (serial_no_fsmvhd)
» ¥ inst_register_test_ram : register_test_ram (register_tesi_ram i) A
» @ Inst_led_serial_fsm:led_serial_fsm(Behavioral) (led_serial_fsmyhd) (16) * Forschungszentrum Jilich
> @& gen_option_adc_temp_sensor_block14_on.Inst_ADC_Temp_|2C_Sensor_interface : i2c_master_i A 4
“h ad9510_synch_logic_risingedge2pulse_generator : risingedge2pulse_generator(risingedoeZpulse PCIe PHY
@ usr2_ddrd_s_axi_pulse_test_risingedge2pulse_generator : risingedge2pulse_generatoririsingedy +
< »

Hierarchy | IP Sources  Libraries  Compile Order
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SIS8300KU FPGA PCIl Express Configu

A Re-customize IP

UltraScale FPGA Gen3 Integrated Block for PCI Express (4.4)

© Documentation IP Location  C Switch to Defaults

" | Show disabled ports Component Name  pcie3_ultrascale_x0y1

Basic | Capabilities | PFOIDs PFOBAR | Legacy/SiCap | MSI-X!

PFO - ID Initial Values

Vendor 1D 1798| 2 |IrRange: 0000 FFFF

Device ID 24 Q Range: 0000 FFFF

Revision ID 0o Q Range: 00 FF
Subsystem VendorID 1796 Q Range: 0000.FFFF

Subsystem ID 24 0 Range: 0000. FFFF

Class Code

m_axiz_cq + £
m_sxis_rc + = :I PF0 Use Class Code Lookup Assistant
pcie_Tx_mot 4
+ s_axis_cc prie_cfy_fc + Base Class Menu | Simple communication controllers
+ =_axiz_rg poied_cfg_mesg_tx +
+ peie_cfo_mamt pcie3_cfy_mesp_rovd + Base Class Value |U7
+ poied_cty_interrupt poie3_per_func_status +
+ peie3_ctg_control e Sub Class Interface Menu | Generic XT compatible serial controller
- zys ok pcieﬁftransmnj.c + Sub Class Value |nu
- zys clk_ot poie3_us_int_shared_logic 4+
4 sys_reset user_clk Interface Value |UU
user_reset
user_Ink_ug Class Code |()7()(){)(}
phy_rly_out

SIS8300KU FPGA

Xilinx PCle IP

PCle Configuration:
- Vendor ID = 0x1796 (*)

- Device ID = 0x0024 (SIS8300KU)

* Forschungszentrum Jillich
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Check with ,Ispci if the OS has detected the SIS Devices

SIS8300KU FPGA

Activities [] Terminal ~

) th@th-CELSIUS-M740: ~/SIS /testroom/driver

File Edit View Search Terminal Help I

Xilinx PCle IP

PCle Configuration:
- Vendor ID = 0x1796 (*)

th@th-CELSIUS :~$ lspci | grep Jue
09:00.0 Unassigned class [ff00]: Research Centre lich Device 0019 )
0.0 Serial controller: Research Centre lich Device 0024 - Device ID = 0x0024 (SIS8300KU)

SIUS-M740:~$

* Reserach Centre Julich
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API: Application Interface

You will find the SIS8xxx driver on the DVD

,Software side”

CPU

- SIS-MTCA-27-11-2018 v sisBx0c + sisBooc-Linu

User space

'Kernel space

Driver

\ 3

Lo
Wb s

----------------------------------------

L sis_cern_root_IBrary  .ieceeeeeeeeeeeneeneen.
| sis8160_tests

| sis3300L_tests

| sis3300L2_tests

/ || sis3364_tests

| universal_tests

|§| install_driver.sh
u wersions. et
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EPICS example

SIS driver

EPICS I0OC

SIS library

SIS CERN root library

Applications/Tests for all SIS83xx

. adc_test_root

. flash

. memory_test

. reg_led_test

. register

. rtm_j2c_test

. sis_root_gui_¥2.3



Why we need a device driver like the SIS830x driver

A device driver enables the Access from a Userspace Application to a Hardware Device
(Kernel space)

The driver provides:

Address-Mapped I/0O (ioctl)

- the SIS8300KU ,,PCl bar 0 address space” is mapped into the ,, processor address space”
- enables processor reads/writes from/to the SIS8300KU Register Set with the system call ,,ioctl”

Stream-Oriented I/O (DMA)
- are handled/triggered by writing to the ,DMA” and ,IRQ“ register set
- enables data transfer from/to the User-Memory (PC) to/from the AMC (SIS8300KU) Memory

Interrupts
- are handled by writing to ,,IRQ" register set
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Install the SIS830x driver

1.
Copy the directory ,sis8xxx-Linux“ from the DVD
to a local directory on the PC

th@th-CELSIUS-M740: ~/SIS/testroom/driver

File Edit View

— 300_write.h i xx_reg.h
8300 list.c C 325 _reg.h
OF b octl_calls.h 2

-C f1ib/modu , strc)-)m,f;rin'er module GO tO the directory ”d river”

Entering
cC [M]
cc [M]
cc [M]

cc [M] /thy g
cC [M] troom/driv 0 3
cC [M] /hc m/driver/ “
LD [M] /hc m/driver/ o
Building medu 5 EXGCUte ,,make
MODPOST 1 modul
cc /home /th

Jhome [t

Leaving i
: 4.

croon/driver nodu Execute ,sudo make install“ (as root)
stem library:fopen 5 o/bio/ file.c:74 5
:BIO routines:BIO_new_file:no such file: ../crypto/bio/bss_file.c: .
€ uch file or directory . .
o The kernel object ,,sis8300drv.ko”

rs-4.15.0-39

is generated

sbin/modpr
-f udev-rul

8325_reg.h
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You can check with ,,dmesg” if the driver is loaded

th@th-CELSIUS-M740: ~/SIS/testroom/driver th@th-CELSIUS-M740: ~/SIS testroom/driver

File Edit Vi h Terminal Help Terminal Help

@th-CELSIUS : - -
th-CELSIUS-
513.414399]
513.913174] STUS :
Ei:gi:i;;% c tng _ : [dev/sis8300-0 /dev/sis8300-1 [d@
51i§1318i] e : evi 1796 /0016 th@th-CELSIUS-M740:

513.913183]

513.913184]

513.913187] ‘ / 96

e S the driver generates two Device Handles/Names

513.913414 CTE> ink 2.5Gb/s .

= : tce d: eo19 for each hardware device:

513.913440] ‘ 7000006 - ze:1638

5}3.9}352?]

L ; .
e e e 1. an enumerated Name: sis8300-1

_2 hw buffer:0000000031040000 len:1316

513.913604] irq line: 27

513.913623] -s3: module Firmwa vision: 83022012 2. a PCle Slot dependent Name: sis8300-s1

16384
513.913912] dma sw buffer:00000 b52a514 len:131872
513.913914] dma hw buffer:00000000310 00 1r;~n:1310""
513. 9139f_b] _2 sw buff 3lG] dc ] 2
1 i buffer:0000000031680000 len:131072

513.913936] odule firmwa 83031911

513.913937] - alternative device handle: /dev/ -1
h CELSTUS ‘
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A Desy SIS8300 driver is available, also (https://github.com/MicroTCA)

MicroTCA

[ Repositories 6 12 Pecple 0 [ Projects 0

E:l N Dismiss
Grow your team on GitHub

GitHub is home to over 28 million developers working together. Join them to grow your own
development teams, manage permissions, and collaborate on projects.

Find a repository... Type: All = Language: All ~
. Top languages
upciedev
universal PCle driver, provides the base P(le functionality to be used by the OC ®C++

top level drivers

®c ¥1 asGP-20  Updated on 22 Feb
People 0>

This erganization has no public members.
pciedev ‘You must be a member to see who's a part

Simple PCle driver builded on top of upciedev of this organization.

@C++ #8GPL20 Updated on 22 Feb

x1timer

Device driver for DESY FLASH and XFEL x1timer, x2timer, and NAT NAMC-
psTimer AMC Fast Timing System with ps resolution

@®C & GPL20  Updated on 22 Feb

s5is8300
device driver for STRUCK 5158300 board based on upciedev

®C & GPL20  Updated on 11 Dec 2017
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Ill

Register Read Example with the system call ,,ioct

Application: \universal_tests\register\regread_iocall.c

CPU #include "../../driver/siz8388_defs.h" SIS8300KU FPGA
L Jint main(int argc, char **argv){
App“C&thﬂ unsigned int i;
int fp;
sis8388_reg myReg; I
if(arge !'= 3){
o printf("usage: %s [device] [offset]\n", argv[®]);
] return -1; Register Set
o }
b x
| I fp = open(argv[1l], O_RDWR); il
if(fp < 0){ -
PrincT( can © Open oevicewn )3 Xilinx PCle IP
i | return -1;
8 Driver : } PCle Configuration:
o - Vendor ID = 0x1796 (*)
% myReg.offset = (unsigned int)strtoul{argv[2], NULL, 18); - Device ID = 0x0024 (SIS8300KU)
5 ioctl(fp, 5IS838@_REG_READ, &myReg);
X * Forschungszentrum Jiilich
printf("reg = @x¥88X\n", myReg.data); *
PCle PHY Plose(fp); PCle PHY |
3
return @;
L}
A 4 y
MCH |

8300-s1 6x1

40: 5 . s1s58300-51 Ox0
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An Extract of Registers of the SIS830x FPGA Firmware Implementation (Register Set)

Register Address Map for Identification ...

Offset Access | Function

0x00 R Module Identifier/Firmware Version register
0x01 R Senal number register

0x02 BEW |reserved

0x03 R'W |reserved

0x04 R/'W | User Control/Status register (JK)

0x=05 R Firmware Options register

0x06 RE'W | ADC Temperature Sensor interface register
0x07 R PCle Status register

Register Address Map for the Application like ,,Sample Block Length”

Px120 R/W | ADC chl Memory Sample Start Block Address / Actual Block Address register
0x121 R/W  [ADC ch? Memory Sample Start Block Address / Actual Block Address register

0x129 R/W  [ADC chl0 Memory Sample Start Block Address / Actual Block Address register

0x12n E/W |ADC chx Sample Block Length register
0xlZ2B R/W | ADC chx Ringbuffer Delay register (0 to 2046)
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An Extract of Registers of the SIS830x FPGA Firmware Implementation (Register Set)

Register Address Map for Stream-Oriented |/O (DMA)

0x200 R'W |DMA READ DST ADR LO32

0x201 | R/W |DMA READ DST ADR_HI32

0x202 R'W |DMA READ SRC ADR LO32

O0x203 E/W DMA EEAD LEN

Ox204 R'W |DMA READ CTEL

0x205 E/W |DMA Readout Sample byte swap control

0x210 | R/W |DMA_WRITE SRC_ADR LO32
0x211 | R/W |DMA WRITE SRC_ADR HI32
0x212 | R/W |DMA_WRITE DST ADR LO32
0x213 | R/W_|DMA WRITE LEN

0x214 | R/'W |DMA WRITE CTRL

Register Address Map for Interrupts

0x220 | R/W |IRQ Enable
0x221 R |IRQ Status
0x222 W IRQ Clear
0x223 KA |IRQ Refresh
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Relating to the SHAPI — Standard Hardware API

Mo ICHY SHAPI Register Address Map

Table 3-1: Standard Device Identification and Control Registers

31 16 15 0
; . Magic Word ‘ SHAPT Version 0x00 10
Standard Hardware APl Design Guide e odile ads
First Module Address 0x04 10
Guideline for designing Hardware Access APls for MTCA.4 Systems
MTCA DG.1R1.0 Hardware ID ‘ Hardware Vendor ID | 0x08 10
January 9, 2017 Device Firmware ID ‘ Device Vendor ID 0x0C 10
Firmware Version 0x10 10
Firmware Timestamp 0x14 10
0x18 10
Firmware Name 0x1C 10
0x20 10
Device Capabilities 0x24 10
/ \ Device Status 0x28 0
® Device Control 0x2C ™w
PICMG;

N ﬂ Device Interrupt Mask 0x30 ™w
Device Interrupt Flag 0x34 10

‘Open Modular
Device Interrupt Active 0x38 10

ng p

Scratch Register 0x3C w

The SIS8300KU IOCTL Register Access implementation looks like the SHAPI IOCTL Register Access implementation
The SIS8300KU DMA/IRQ implementation is similar to the SHAPI DMA/IRQ implementation
The SIS8300KU Register Address Map is NOT identical to the SHAPI Register Address Map
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SIS830x library <--> SIS830x FPGA Firmware

The Library contains functions/calls which correspond to the SIS8300KU FPGA Firmware Functions

a Library call contains multiple cycles to execute a “function” on the SIS8300KU
for example: setup of the ADC chips via SPI

CPU SIS8300KU FPGA

Application/Functions

SIS830X_STATUS AD9268_SPI_Setup(PSIS830X_DEVICE device)
Library > Register Set

User space

Kernel space

* Forschungszentrum Jilich

MCH
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Block diagram: SIS8300KU AXI4-Based Xilinx Vivado FPGA Famework

Struck SIS8300-KU AXI-Based Xilinx FPGA Framework

Startup Controller

(initially proposed by ESS)

Allows the complete Configuration
of a SIS8300-KU Digitizer

and an attached RTM

without MTCA CPU Interaction

= foruser
application

for user
application
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Vivado FPGA Famework: Startup Controller

Sources ?7 00 X
Q = S|+ | B 02 o
v @& sis8300KU_top(Behavioral) (sis2300KU_top.vhd) (50) -

~ @ Inst_sis_uBlaze_config_wrapper: sis_uBlaze_config_wrapper(STRUCTURE) (sis_uB l
~ &l sis_uBlaze_config_i: sis_uBlaze_config (sis_uBlaze_config.bd) (1)
> @ sis_uBlaze_configiSTRUCTURE) (sis_uBlaze_config.vhd) ()

Xilinx Software Development Kit: SDK

[-[z= Debug Wt R e R e e et e L L L L LR

H(= Release /* ADC setup

Bz src R R R e R R e e e L e el e
[B] platform_config.h *(pcie_register_axi ptr + SIS838@_USER_CONTROL_STATUS_REG) = @xeeedl; // set user Led U

@ platform.c

@ platform.h

EI rim_i2c_library.c
@ rtm_i2c_library.h
EI sis_gpio_routines.c
@ sis_gpio_routines.h
@ sis8300_library.c
[0 sis8300_library.h
[ sis3300_reg.h

EI startup_configuration.c
T8 lscrint.ld

]--@ start_up_bsp

initialize_process_state = INITIALIZE_ADC_SETUP_STATE ; //

sis_write_control_reg(@x30000808 + (initialize_process_state & @xff)); // enable pcie register access
status = @ ;

for(i=0; i<5; i++){

status = status | PASCAEELEELIS(pcie register axi ptr, 1i);

if(status != @) {
initialize process_state = INITIALIZE ADC_ SETUP_STATE + INITIALIZE_ERROR_STATE ; //

sis_write_control_reg((initialize process_state & exff)); // disable pgie register access
#ifdef DEBUG_PRINTS
print("error during initialize adcin'r");
#endif
do {
loop_counter++;
t while(1) ;

*(pcie_register_axi_ptr + SIS8380_USER_CONTROL_STATUS_REG) = @xl1@8ed; // clr user Led U
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Build the SIS830x library (libSIS830x.s0)

dQLhH h e 69. o i 5. 2qg. 1'
ad9510.c internal.c Makefile i B 5 is830> 5 Go to the directory ”|ib”
ados510.h internal.h i B i H3r}xT,rp-- )
adc_ad9268.c 1ibSIS830x.cbp rtmI2C.c i B ,rnth h sis830xVer.h
adc_ad9268.h 1ibsIs830x.depend rtmI2C.h 8300kuReg.h spiFlash.c
th@th-CELSIUS-M740: 2.
th@th-CELSIUS-M740 “
for dir in L1ibSISB3 kb : / 1ibSIS886 do make -C $dir; done Execute ,,make
ake[1]: ering directory '/fhome/th/51I5/testroom/1lib/11 B

-d obj/Release || mkdir -p obj/Re e

-Wall -fPIC -02 -fPIC -I..[../driver

-Wall -fPIC -02 -fPIC -I../../driver

3.

File Edit View Search Terminal Help The I|brary ,,||b5|5830X.50”

is generated

internal.c 5

lntr-rndl h 3 e i . 30xStat.h
n:lc ad9268. SIS830x.cbp i IxType.h
dc_d-jt} 8. ibSIS830x.depend rtmI2C.c i B 5 830xVer.h
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An Extract of calls of the SIS830x Library (.../lib/ libSIS830x/sis830x.h)

// device handling
SISB38X_STATUS sis838x GetNumberOfDevices(int *num);
SISB38X_STATUS sis838x OpenDeviceOnIdx(int idx, PSIS838X _DEVICE device);

SISB38X_STATUS s5is8325 GetNumberOfDevices(int *num);
SISB38X_STATUS sis8325 OpenDeviceOnIdx(int idx, PSIS838X _DEVICE device);

SISB38X_STATUS sis838x OpenDeviceOnPath(char *path, PSIS838X DEVICE device);
SISE38X_STATUS sis838x CloseDevice(PSIS838X_DEVICE device);

// general purpose register i/fo
SIS838X_STATUS s51s838x_ReadRegister(PSIS838X DEVICE device, uint32_t addr, uint32 t *data);
SISB38X_STATUS s51s838x WriteRegister(P5ISE3@X_DEVICE device, uint32_t addr, uint32 t data);

// pemory ifo
SISE38X _STATUS sis838x ReadMemory(PSIS838X DEVICE device, uint32 t addr, uint32_t *data, uint32 t len);
SISE38X _STATUS sis838x WriteMemory(PSIS838X _DEVICE device, uint32 t addr, uint32_t *data, uint32 t len);

// ad951@ divider setup
SISE38XN_STATUS sis838x AD9518 SPI Setup(PSISE38X DEVICE dewvice, unsigned int® ch_diwvider configuration array, unsigned int ad951@ synch _cmd);

// adc ad9268 setup (SIS5388/5I58380L/SISB308L2/5IS8388KU)

5ISB3@X_STATUS sisB3@x_ADC_AD9268_SPI_Setup(PSISB3@X_DEVICE device);
SISE3@N_STATUS sis83@x_ADC_AD9268 SPI_Read(PSISE38X_DEVICE device, unsigned int adc_device_ne, unsigned int spi_addr, unsigned int* read_data);
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Register Read Example with a SIS83xx Library call ,,sis830x_ReadRegister(...)“

Application: \universal_tests\register\regread.c
#include "../../lib/1libSIS838x/sis838x.h"
Jint main(int argc, char **argv){

unsigned int offset, data;
cEt STS838X_DEVICE Fp; SIS8300KU FPGA

PSISE3@X DEVICE device;
S5IS838X_STATUS ret;
Application fp.open = false;
device = &fp;
if(arge !'= 3){
I printf("usage: ¥s [device] [offset]'wn™, argv[e]); I
return -1;
2 _ } :
g Library Register Set
@ ret = sis838x_OpenDeviceOnPath(argv[1l], device);
§ if(ret != Stat83@xSuccess){
I L - '\.ﬂ Lnd . 7 ¥ I
return -1;
} Xilinx PCle IP
Driver - offset = (unsigned int)strtoul(argv[2], NULL, 18); . L
§ - ret = sis838x_ReadRegister(device, offset, &data); PCle Conflgu*ratlon.
& if(ret != Stat83@xSuccess){ - Vendor ID = 0x1796 (*)
5 Iy L " APRRIEY - Device ID = 0x0024 (SIS8300KU)
g Iy return -1;
7 l } I * Forschungszentrum Jiilich
| PCle PHY printf("reg = @x¥@sxX\n", data); PCle PHY |

| sis838x_CloseDevice(device);

return @;

| MCH |

Bx0

00-s51 0x1
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SIS830x Root GUI Application

| EileOpen Device Tools ke The ,SIS830x Root GUI“ is a graphical application that

NIy q Inhovative
systeme

Device 1 (/dev/sis8300-0)
Device 2 (/dev/sisB300-1)

|—Crate Information

— Select Device

Device 1 (Jdev/sisB300-0)
Device 2 (idev/sis8300-1)

— Selected device information

Type SISB300KU

Firmware Version  0x83032010

Serial Number 123

ADC chip ID 0x32 -» 125MHz 16 bit

provides access to serveral SIS ADC cards with different
RTMs

The ,,SIS830x Root GUI“ application requires an
installation of the CERN ROOT framework
- https://root.cern.ch/downloading-root

Device Supported
| SIS8300 yes
| SIS8300 v2 yes
| SIS8300L yes
| SIS8300L v2 yes
| SIS8300L2 yes
| SIS8300KU yes
| SIS8300KU-250MHz yes
| SIS8325 yes

=SIS8900 yes

DWCE300 yes

DWCEVMI1 yes

DSEVMI1 yes
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Build the SIS830x Root GUI Application

tests\sis_root_gui_Vx.y” and excute ,make”

||I File Open Device Tools Help

h@th-CELSIUS-M740: ~/SIS/testroomfuniversal_tests/sis_root_gui V2.3

YII¥N Innovative
Systeme ,,:.:, ,,.r‘l?b,:v‘l?b';"lt

4N AN 4N

Crate Information
Device 1 (/dev/sisB300-0)

Device 2 (/dev/sis8300-1) o obj

[sis_roo
ummy_rt
e -1Thread -1Gui -pth

root_c

5
5

./sis_root_gui |:|

— Select Device

Device 1 (/dev/sis8300-0)

pevice 2 ([evssssiit and the ,main control panel” will appear and displays all
detected SIS devices

— Selected device information
Type SISB300KU

Firmware Version  0x83032010

Serial Number 123
ADC chip ID 0x32 -> 125MHz 16 bit
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| Eile Open Device Tools Help

Crate Information
Device 1 ({devisisB300-0)
Device 2 (/devisisB300-1)

Select Device

Dev

pev Waveform - hw_ila_1

Selec’
Type
Firm
Seriz
ADC

Q <+ LA
LA Status: Idle

Hame

1 |reg_0x400_0xFFF_wr_en

» W reg_0xd00_0xFFF_adr11:0]

* M reg_Oxd400_0xFFF_wr_data[31:0]

th@th-CELSIUS-MT740: ~/SI5/testroom/universal_tests/register

File Edit View Search Terminal Help

" —Register Read Register Write
Address Address th@th-CELSIUS-M740:~/SIS/testroom/universal_tests/register$ ./regwrite fdev/s1s8380-1 0x400 0x12345678
05 400 5 th@th-CELSIUS-M740:~/SIS/testroom/universal_tests/register$
Value Value
83032010 = 12345678 =

READ WRITE

»

Value

400

Use Vivado chipscope to observe what happens inside the FPGA with a ,Register Write“



SIS ROOT GUI V2.3 (15.10.2018) Direct Register Access h@th-CELSIUS-M740: ~/S

SISy

;
Hle Open Device Iools Help File Edit view Search Terminal Help
Register Read Register Write

Address Address th@th-CELSIUS-M740:~/SIS/testroomfuniversal_tests/register$ ./regwrite fdev/sis8300-1 0x400 ©x12345678

400 5 400 5 th@th-CELSIUS-M740:~/SIS/testroom/universal_tests/registerS ./regread /dev/sis8300-1 @x400
reg = 0x12345678

N TS th@th-CELSIUS-M740:~/SIS/testroom/universal_tests/register$ |:|

12345678 % 12345678 5

READ WRITE

Crate Information
Device 1 (/devisisB300-0)

Device 2 (/devisisB300-1)

Select Device

Waveform - hw_ila_1
Q + LA

ILA Status: Idle

oo 400

* ™ reg Ox400_0xFFF_rd_data[31:0]

% reg_0x400_0xFFF_rd_en

pcie_intffinst...s_path/egress_fifo_wren

pcie_intffinst_s_ thiegress_fifo_data[36:(] 0012345678 0 o. f ool

Use Vivado chipscope to observe what happens inside the FPGA with a , Register Read”



SIS830x Root GUI / Tools / FPGA programming menu

SIS ROOT GUI V2.3 (15.10.2018)

|| Eile Qpen Device [Tools Help
Register Read/Write
| FPGA programming menu |

mmnovative
systeme

Device 1 (dev/sisB300-0)

Crate Information
|7 Device 2 (/devisisB300-1)

— Select Device

Device 1 (/devisisA300-0)
Device 2 (devisisB300-1)

— Selected device information

Type SISB300KU

Firmware Version  0xB3032010

Serial Number 123

ADC chip ID 0x32 -» 125MHz 16 bit

Select ,Tools/FPGA programming menu“ and the
»FPGA programming menu” canvas will appear”

— Update Control
Select FPGA Image
ha‘SI 5/5is8300KU_top w2010 _elf scope.bin
Verify FLASH Program FLASH |
—Update Status
Current Process
0%
Exit
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SIS830x Root GUI / Tools / FPGA programming menu

SIS ROOT GUI V2.3 (15.10.2018)

||I Eile Open Device |Tools Help
Register Read/Write
| FPGA programming menu |

mmnovative
systeme

Device 1 (dev/sisB300-0)

Crate Information
|7 Device 2 (/devisisB300-1)

— Select Device

Device 1 (/devisisA300-0)
Device 2 (devisisB300-1)

— Selected device information

Type SISB300KU

Firmware Version  0xB3032010

Serial Number 123

ADC chip ID 0x32 -» 125MHz 16 bit

Select the ,,...“ button to get browser window to search
for and select a FPGA image file (*.bin)

Start ,,Program FLASH"

— Update Control
Select FPGA Image
ha‘Sl 5/5is8300KU_top w2010 _elf scope.bin
Verify FLASH Program FLASH |
—Update Status
Current Process
0%
Exit
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SIS830x Root GUI / Tools / FPGA programming menu

SIS ROOT GUI V2.3 (15.10.2018)

|| Eile Qpen Device [Tools Help

Register Read/Write
| FPGA programming menu

mnovative
systeme

— Update Control

Select FPGA Image
Crate Information h.fSIS.l‘sisBBUUKU_tD p_w2010_elf_scope.hin
Device 1 (/devisisB300-0)
Device 2 (idevisis8200-1) Verify FLASH Program FLASH |
Update Status
Current Process: Flashing successful
—Select Device
Govice T (GeviE3000 e
Device 2 (/devisisB300-1)

— Selected device information

Type SISB300KU

Firmware Version 0xB3032010

Serial Number 123

ADC chip ID 0x32 -» 125MHz 16 bit
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SIS830x Root GUI / Tools / Test / FFT

Device Dialog [DWC8VM1 support]

File Configuration

Run Control e Edit View Options Tools Hile Edit View Options Tools Help
Hi Chi 2 F Ch2
Gra h 'min Mean 32745.7 T ! ‘min Mean 32697.4
p | max Mean 32747.3 |* Entriss 4096 ™| max Mean 32699 9 Entriss 4096
; | min AMS 2206 |} Mean 327465 s|min RMS 2358 § Mean 326983
C : - hin EntryX 32736 | .. StdDev  2.28118 <] min ENtry) 32688 |- oo Std Dev 2.45309
£ y b - max EntryX 32759 | max Eniry 32711
. .. 3 a0 | max diff EntryX 23 | | max diff EntryX 23 |
Sample Control Display Control | DwCBVML Control | Trigger * 32900 E e " o
—View Control E Ch 2
32850 ch3
[¥ X-AutoZoom ¥ Y-AutoZoom e WP S , — “ 0 * o 3
[t Ly Ll
4096 2{xmax | 34000 2| ¥-max 32800 Ch.4
= = £ N __ HstopamCh3 Histogram Ch 3  HistgamCh4 [Histogram Ch 4 |
0 5| X-min 31000 S| Y-min i e . 4 ¥ ik : Ch 5 ‘min Mean 32908.8 ‘min Mean 328186
j :I = M o w 70| max Mean 32910.7 B Enbiies 4038 7| max Mean 32821.0 Entiies A0
32750 . min RMS 2.241 Mean  32809.4 uxa| Min AMS 2.235 Mean 328196
Enable all Channels|  Disable all Channels | :‘ S #308s | dDev 231821 | YR 32800 Sid Dev__2.36697
; H : H max EniryX 32922 max EniryX 32833
¥ chi ¥ ché 32700 5 PR, T oo sty AN g o ndﬂmxn o ma il Btk 24
W ch2 W ch7 : Cho 0 -
s o 32650 Hstuiih ity b s B
¥ Ch4 M cha ey e Lo b bt ’ Y " Ch 10
¥ ch5 ¥ ch10 : H : « Galw i i G 3
32600 oA O ...
—Display ADC | ; ; ; ; ; ; Histogram Ch § F Thb Histogram Ch & F The
ol b Lo Lo b e Lo Laa i i Wan SZTS0 Y Enbiss 408 o] B WA 27310 Entiss w008
max Mean 32752.3 max Mean 32733.5
Display Histogram Ch : 0 500 1000 1500 2000 2500 3000 3500 4000 4500 : min r:‘v:.ssz.ns . Mean 327516 20| Min AMS 2.203 Mean 327328
™ Histogram Sum . mﬂ.‘EEn"y%%s;’g - | 5td Dew - mﬂ,‘?,,y%%é " StdDev _ 2.29784 |
max max
¥ Histogram Zoom to Mean a0 | MAX dir:lkgmxﬂ +0 | max diff EntryX 22 |
¥ Display MiniMax Info e Edit View Options Tools Help 0 o
™ Display LogY
raph
™ Histogram Gauss Fit G ap
. - .
20F
rREEEIET 0 I Higtogram Ch 7 Histogram Ch 7 Higtogram Ch 8 Histogram Ch 8
[Display FFT cn 1 S e ] TP Wi SE77LE 1 Emms M09 | | e Mean SOTT Enwos 409
[Rectangular window (no window) I~ C | min AMS 21727 || Mean 327726 ou{ min RS 2395 Mean 326992
WS -20[ - ml:,xEEnr:g',;m“ N Std Dev 227162 - mn?&’;%ﬁ ) Std Dev_ 2.48566
[N FFT Display LogY C «to| max diff EntryX 23 |...| «0| max diff EntryX 24 |-
¥ FFTindB —40- s 0
IC FFT Autoscale C
-60
C . o . ’
MiniMax Values - —80 :
Read Min/Max C Histogram Ch & [Histogram Ch 9 | Histogram Oh 10
L = [min Mean 0.0 | [min Mean 0.0 |
-100 - max Moan 32605.5 i Entries 4096 | max Mean 32648.2 i
‘min AMS 0.000 - Mean  32604.1 ‘min AMS 0.000
o | A 3020 |- | Std DoV 3.2519 | N S aess | Sid Dev _ 3.17704
-120 max EntryX 32621 max EntryX 32664
ss0| max diff EntryX 32 | max diff EntryX 31
- -140F | |
2 L L Eova oo v bl v b o lxaof :
ot 0 10 20 30 40 50 60 , ,
2 bt o i =
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SIS830x Root GUI / Tools / Test / FFT

File Configuration Help L Edit View Options Tools He

Run Control Graph

= :

Sample Control  Display Control | DWCEVML Cantrol | Trigger =

— View Control

¥ X-AutoZoom ¥ Y-AutoZoom
[ 65536 2fx-max [ 34000 2| Y-max

—Display ADC Histog

‘ND Histogramming
™ Histogram Sum

™ Histogram Zoom to Mean

¥ Display Min/Max Info

[ Display Log¥

™ Histogram Gauss Fit

| 0 ilx—min | 31000 il‘l'—min
=
Enable all Channels|  Disable all Channels | f
I chi I ché
I ch2 F ch7
IC ch3 ¥ chs
I ch4 I cho
I chs I” ch1o

1 1
10000

FEile Edit View Options Tools

il L
30000

IR M I B |
40000 50000

1 I 1
60000

Fast Fourier Transform

He

20
— Display FFT o
| Display FFT Ch 7 [+] -
|BIacKmann—Hams window |Z| -20|-
IR FFT Spectrum Sum -
I FFT Display LogY -40 |
W FFTindB W
™ FFT Autoscale -60 7
-80]
Min/Max Values N
’V Read Min/Max ~100 i
-120
TR L L L L |
1 1 1 1 1 Il Il 1 Il 1 1 1 1 1 1 1 1
! i 0 10 30 40 50 60

Graph




SIS830x Root GUI / Tools / Test / FFT

File Configuration Help e Edit view Options Tools LET

Run Control Gl‘aph

Sample Control Display Control ‘ DWCBVML Control | Trigger *

— View Control

¥ X-AutoZoom W Y-AutoZoom
| 65536 3 X-max | 34000 %|Y-max

\ 0 i‘ %-min [ 31000 i| Y-min

4
Enable all Channels|  Disable all Channels | a
[0 chil [ Ché 8
[T ch2 W cn7
[T ch3 ¥ cha
[ ch4 [ cha
[T chs [T ch1o

I I I 1 i | I i 1 [
40000 50000 60000 70000

1 1 i I
30000

I i 1 1T i 1
10000 20000

— Display ADC Histog
[ No Histogramming [=]
I Histogram Sum Fast Fourier Transform
I Histogram Zoom to Mean File Edit View Options Tools Help
[V Display Min/Max Info
" Display LogY Graph
™ Histogram Gauss Fit
L 20 n
— Display FFT of
|Display FFTCR 7 [=] L
‘ Blackmann-Harris window |Z| 20
N FFT Spectrum Sum -
IS FFT Display Logy —40[-
¥ FFTindB -
[T FFT Autoscale -60-
-80F

’, Min/Max Values

Read Min/Max _100 :

| ‘500' 1 | \1 00' .I | \1 00' 1 - Izoool 1 | I25°0I 1
4. Dec. 201% MICI’OT&A Beginners Tutorial
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SIS830x Root GUI / Tools / Test with RTM DWC8VM1

DWC8VM1 SIS8300KU

700MHz — 699 MHz = 1 MHz

LO =700 MHz

'~ Ch7: downconverted REF inpu»t e

LO: Local Oscillator input Ch8: downconverted VM output &

DAC outputs | and Q

REF: Reference input

REF = 699 MHz
VM = 699 MHz

set values
VM: Vector modulator ouput

I .
> /m_ﬁb\v\;
DAC outputs  and Q control the gain | //[ Z W
of VM output and the phase shifting : \Q \Ey f// §
to REF RN i e
e e . courtesy: SPRING-8

4. Dec. 2018 MicroTCA Beginners Tutorial



SIS830x Root GUI / Tools / Test with RTM DWC8VM1

File Configuration Help |Eile Edit View Options Tools 1

- . Graph

Sample Control | Display Control | DWCEVM Control | Trigger * 70000

—Sample Clack
internal Sample Clack 125 MHz [+]

60000+
_sam:xr:ple Length ’Wil _ﬂ [\ A /\ ﬂ /\
Pre Trigger Delay ’751.1.;' B
p— 500001
free ’70:| —
free ’70:| /
p— 40000
Soft Average ’71:|
— oil % N \/ N N X N N
[ 30000/} \/
I LR en
20000F Ct
0 UL
_wnr_e[:t:ht:::wme N Write one file per loop 10000_

| raw_data_file.dat J
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SIS830x Root GUI / Tools / Test with RTM DWC8VM1

File Configuration Help |Eile Edit Wiew Options Tools Help

L Graph

Sample Control | Display Control DWCEVM1 Control | Trigger * 70000

—Attenuator
™ Use CH 01 for all Attenuators

[cHoL: 0dB Ea

[cHoz: 0dB &2 60000 B

[cHO3: 0dB k2l -

[cHo& odB &2l _A A A m A [\

[CHO5: 0dB k2l 50000

[cHoe: 0dB &2l :

‘CHOT: = E ] \ { \ \ / \ / \ X \ X \ f
[cHo8: 31508 &2l

[Vector Modulator: -8 dB k2l 40000

—Vector
¢l AMC Interock NSRS
|Phase shift test = 30000 \ 1%

\I\—‘I_‘W

007 3 1DAC
050 £/QDAC

20000

—Common Mode

0.85 2| Out Voliage |
085 = OutValtage Il

1T T
L
e
e
T
I
e
P
P
L
P
L
e
L
T
L
oot vrr's S

o

(oo)

10000 \ \/ v \ U y Y

REF:TErI'p:k . | ) 00 200 400 600 800 1000
4 I >

Quit
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SIS830x Root GUI / Tools / Test with RTM DWC8VM1

File Configuration

Help

File Edit View Options Tools

Help

Run Control

=

Sample Control | Display Control | DWC8YM1 Control Trigger +

—Internal Trigger generation (for all channels)

’74:‘ Trigger Out Pulse Length
[ &—FRTigger Gap
[ 4 |FRTrgger Peaking
[ 100 | FIR Trigger Threshold
’Wj Trigger Threshold On
’Wj Trigger Threshold Off

[@ Triger condition GT (greater than)

| Select Trigger Threshold mode

—Internal Trigger generation Enable

Enable all Channels |

Disable all Channels |

W Cchl I Ché
W ch2 B ch7
W Ch3 I Ch8
I Ch4 W Ccho
I Ch& I Ch 10

—Frontpanel (Harlink/R145) - External Trigger Enable

IS Inputl = falling edge
[ Input2 ¥ falling edge
¥ Input3 [V falling edge

—Backplane (M-LVDS) - Extemnal Trigger Enable

[§ Inputo [& falling edge
¥ Inputl = falling edge
¥ Input2 ¥ falling edge
[ Input3 ¥ falling edge
IS Input4 & falling edge
< 1]
Quit |

Graph

70000

60000

I
—

50000

40000

30000

Z
<

<

<
<
C
<

20000

10000
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SIS830x Root GUI / Tools / Test with RTM DWC8VM1

50000 [

1 Control Trigger 4 - /\ [\ /\ /\ /\
45000 -

— Internal Trigger generation (for all channels)

e i AR
= e WAL AL AL

4 —| FIR Trigger Peakin 35000 | \
Eg;ggggg;;;;f;: MANAA /I WA
= o b RN RTIRLR 5
St | S VIR T IRVIR T AT
— Intemal Trigger generation Enable 150002 v U v U \/ \/ U

o o o o

m i i e |

OO0 000
&
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Thank you!

7th MicroTCA Workshop
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