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Introduction

The iRiser family of NVMe test tools from SANBIlaze — consisting of iRiser5, iRiser5+ iRiser6 and iRiser6SE
— provide precision control of PCle/NVMe power and control sighals while continuously monitoring the

power of each device under test (DUT):

iRiser SANBlaze System | SANBlaze Minimum
Type Description HW Compatibility SW Support
o FirstiRiser for SBExpress-DT5 and RM5 systems
iRiser5 | e PCle Genb lane control and glitching capability DT5, RM5 10.8
e Adds support for SANBlaze 660 M.2 Adapter for DMA power
iRiser5+ reading and 3.3V margin capability DT5, RM5 11.0-Build2
e PCle Gen6 iRiser with PClI lane control and glitching capability
iRiser6 | e Also supports SANBlaze 660 M.2 Adapter RM5+ only 11.0-Build3
e Future HW release
e Standard Edition PCle Gen6 iRiser without PCI lane control or
glitching capability
iRiser6SE | o Also supports SANBlaze 660 M.2 Adapter RM5+ only TBD

Power sampling is possible at rates of up to ~1 Million samples per second (actual maximum rate is
961,538 samples/second), placing data in host memory with zero host CPU overhead.

A Sequence of events can be scheduled on each signal line with up to 10 nanoseconds (nS) precision,
each with intervals from 10nS to hours. Simple or complex sequences can be defined and loaded to the

iRiser from the host system.

This document describes how to install iRiser cards into the SBExpress-DT5, RM5 or RM5+ chassis,
building and loading sequences to the iRiser and executing them, and provides examples of typical

sequences.

Figure 1: SANBlaze iRiser5+ Device
©2025 Copyright, SANBlaze. All Rights Reserved. iRiser™5 User Guide

P/N: 400-000033 Rev. 3.5 1




Note: iRiser 5+, iRiser6 and iRiser6SE devices can be paired with an optional 660 EDSFF-to-M.2 Adapter,
which enables additional test capabilities for M.2 form-factor devices:

e Adds ultra-precise power monitoring for M.2 3.3V and 1.8V power rails - with 20-bit precision
(up to 78.125nV/bit)
e Adds voltage margining capability of +/- 20% on M.2 3.3V power rail
e Provides access to all other iRiser5+ / iRiser6 / iRiser6SE features for M.2 Devices, including:
o Precise Control of Power, Data Path and Sideband Signals (CLKREQ, RESET, PERST,
PLN/PLA)
o PCle lane glitching (available for iRiser5+ and iRiser6 only)

Figure 2: iRiser5+ device shown with optional 660 EDSFF-to-M.2 adapter
and sample M.2 SSD installed

Overview of the Installation and Configuration Steps
The software upgrade requires the following items to proceed in the following order:

1. Update the system software to one of the minimum versions as indicated above.
e Contact sales@sanblaze.com for the latest software

2. Verify that the Serial Boot Records (SBR) bridge firmware is upgraded to the latest, as shown
in the Verifying the SBR Images section of the iRiser Family User Guide.

3. Power on the machine and verify the Software and SBR versions, using the following

commands:
e grep Version= /proc/vlun/config - to check the software version
e sb flash show -to check the SBR version

4. Power off the machine using the poweroff command.

©2025 Copyright, SANBlaze. All Rights Reserved. iRiser™ Family User Guide P/N: 400-000033 Rev. 3.5 2
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5. Prepare to install the iRiser hardware into the RM5, DT5 or RM5+ chassis, noting the

following:
e For SBExpress-RM5:
o OnlyiRiser5 and iRiser5+ devices can be installed in RM5

o A maximum of four iRiser devices are supported and can be installed in slots 6,

7,80r9

e For SBExpress-DT5:
o OnlyiRiser5 and iRiser5+ devices can be installed DT5

o A maximum of three iRiser devices are supported and can be installed in slots 0,

1,0r2

e For SBExpress-RM5+:
o OnlyiRiser6 and iRiser6SE devices can be installed in RM5+
o Upto 16iRiser devices are supported

6. Install the iRiser into the appropriate RM5, DT5 or RM5+ chassis. Refer to the SB-Express

Installation Guides for details.
7. Power onthe RM5, DT5 or RM5+.

8. Verify the correct operation of the iRiser hardware, using the following command:
e lspci |grep SANBlaze

In RM5 or DT5 only

e |Riser5is Device 2015, revision d1 or higher
e |Riser5+ is Device 2035, revision fe or higher
e DT5 Motherboard is Device 2004

e RM5 Motherboard is Device 2005

For example:
lspci |grep SANBlaze

20:00.0 Signal processing management: SANBlaze Technology, Inc. Device 2004 (rev af)

A DTS

22:00.0 Signal processing management: SANBlaze Technology, Inc. Device 2015 (rev dl)

A iRiser5

23:00.0 Signal processing management: SANBlaze Technology, Inc. Device 2035 (rev fe)

A iRiser5+

©2025 Copyright, SANBlaze. All Rights Reserved. iRiser™ Family User Guide P/N: 400-000033 Rev. 3.5 3



In RM5+ only

iRiser6 is Device 2016, revision b2 or higher
iRiser6SE is Device 2026, revision XX or higher
RM5+ Motherboard (MI5) is Device 2045

RM6 Motherboard (MI6) is Device 2046

For example:
lspci |grep SANBlaze

31:00.0 Signal processing management: SANBlaze Technology, Inc. Device 2016 (rev b2)
M iRiser6
4:00.0 Signal processing management: SANBlaze Technology, Inc. Device 2045 (rev 6e)

A RM5+

9. Note: If a 660 M.2 Adapter is installed within any iRiser5+ / iRiser6 / iRiser6SE device being
configured, the user must enable the adapter using the following command:

e sb i2c2 -d <slot> -f 3V3M2 -w 1

where: <slot> is the slot number of the iRiser5+ / iRiser6 / iRiser6SE device installed

10. This completes the iRiser installation.
11. If it becomes necessary to reset an iRiser device back to the factory default state, use the

init command:
e iriser -d <slot> init

After the init command is used, the drive under test should re-link on PCle and power up
ready.
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Updating and Configuring DT5/RM5/RM5+ Systems

This section describes how to update and configure DT5/RM5/RM5+ software and firmware for iRiser
testing.

Updating the System Software

You must use one of these minimum system software versions to ensure there is proper iRiser hardware
recognition:

iRiser5: Version 10.8

e iRiser5+: Version 11.0-Build2

e iRiser6: Version 11.0-Build3

e iRiser6SE: Version TBD (HW release still pending)

e Contact sales@sanblaze.com for the latest software

If you need to update your system software:

1. Download the share file provided to you by SANBIlaze. This file has a .tz extension. For example:

VLUN-C8-V11.0-64-dev-C8-4.9.107.tz

©2025 Copyright, SANBlaze. All Rights Reserved. iRiser™ Family User Guide P/N: 400-000033 Rev. 3.5 5
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2. Open the SANBlaze SBExpress GUI by entering the IP address displayed on the front of your
system into a web browser.

3. Within the GUI, select the Maintenance page located on the left-hand side menu, as shown below.

sanelzze D

SANBlaze Virtual UN System Maintenance (@)

= 7 SANBlaze
7 Mot Sysembinager Enterprise Edition: Initiator, 12G SAS, NVMe, VDM, ZNS, SRIS/SRNS, SBCert, SBCert TCG Support, RDMA, Gen3, SR-
. ) 10V, OCP, MFND
45 Wu-System Targ Setup SANBlaze VirtuaLUN License Total Ports Licensed: Refresh
4 Mu3ystem I Setup FC:0 FCoE:0 SASINVMe: Unlimited iSCSIEthernet: 0
4 Wu-System Int Start Dongle Serial Number S01182 update 1
 Mut-System Qveniew License Type Subscription
QMU‘“-SW“‘ Stalus Current Software Subscription Expires On 06/25/2024 UTC
5 SBEwpress Naniger Current Date 0172912024 UTC
e e 121075 Upload License Key | Choose File |No fle chosen Upcate
-~ ¢ Infiator Quick Sefup
- 4 it Cuick St License Server IP Address Set
- QSystem Oveniew License Serial Number Set
[ systemDevies Current Software Version I VV10.6-64-Beta12.C8 built on Jan 3 2024 at 11:15:39 I
Wit e Current SBCert Script Kit Version 010324-113641
- |ElTracing m
- ¢ Confguration -

B User Management
3 Mainlenance (S01182) Delete
=[] FoweronRese; . —
3 Import Software Kit | Choose File |No fle chosen E3
] User Guide targ)

1 User Guide it Report Bug or Feature Request support@sanblaze.com

4. Within the Maintenance page, click the Choose File button located on the Import Software Kit
row.

5. Select the .tz file provided to you by SANBIlaze and then select Import. Importing the file may take a
few minutes.

6. When the import has finished, highlight the new filename that is listed on the screen and select
Install; a pop-up appears. Select OK. The installation begins; this may take a few minutes.

7. Upon completion, a SANBlaze VirtuaLUN System Reset page appears. For example:

SANBlaze VirtuaLUN System Reset
If the IP Address, Netmask or Gateway Addresses or the Hostname have been changed, be sure to use the new values after reboot.
Reboot the VLUN node
Shutdown the VLUN node Shutdown
Reboot the VLUN node with Factory Defaults Reboot with factory defaults
Startup [ Shutdown Options
Save Data on Shutdown/Reboot !\‘pte Thig ;aq'gre‘?t‘liy inc_r-:-as% gh}a time required to sh_l}tc‘own )

Restore Data on Boot Note: This can greatly increase the time required to boot

8. Click on the Reboot button. After the system has rebooted, the SBExpress page is displayed,
showing the current software version that is associated with the IP address of the system. In the
GUI example below, the software version is shown on the top of the right-hand column from the
IP address (left-hand column) on the main page. In this example, the software version is V10.8-
64-Betadev-C8; your version may vary but must be Version 11.0 or later.
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NOTE: If you have Version 10.6 or lower on your system, the iRiser hardware will not work.
Please update to one of the minimum software versions as previously described in this section

for the version of iRiser you are using.

SANBIaZe

3. Z SANBlaze
ZMUII\-System Manager
é Multi-System Targ Setup
f Multi-System Init Setup
- 4% Multi-System Init Start
Q Multi-System Overview
[ Multi-System Status
5 SBExpress Manager
7]1192.168.100.124 DTS
f Initiator Quick Setup
- ’ Initiator Quick Start
QSystem Overview
-[F7] System Devices
- 8 Init NVMe:0
--Erﬁacing
fConﬁguratinn
- [l User Management
38 Maintenance (S02476)
- @ PoweroffiReset

j User Guide (targ)
User Guide (init)

CLI User Guide (targ)

CLI User Guide (init)
Python Reference Manual

- User Guide PDFs

SANBlaze VirtuaLUN System Status @
A V10.7-64-Betadev-C8 built
FEsiEuD LAl SINIREED on Feb 9 2024 at 11.03:15
IP Address DHCP: f1o2.168. 100124 | Kernel Release 4.9.107
Gateway 192 168 1001 HWV Address ABA159'BD B89 E2
Netmask 255 2552550 Management Port ethO ~
Date 02/13/2024 B Time 09:49:15 AM (D
Timezone (GMT -5:00) US & Canada Eastern Time ~
NTP server Enable: time_nist.gov DNS address 192.168.1.34
Auto-Refresh
Current User viun Change Menu Options Fast-Mode [
Show-Init CJ
Disk Usage 2% Command Shell Open Shell
- - Vi Edit Delet
Log File Errors: L) warnings: L Nvirtualun/log/messages £, = ===,
Information: ([ Export Logs
9. To check the software version from the CLI, use the following command:
grep Version= /proc/vlun/config
7
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Verifying the SBR Images

Using your telnet or ssh session, verify that the required Serial Boot Records (SBRs) are present on the

system.

The following SBR images are the minimum revisions required for iRiser support:

RMS5 V2/V3 (A0) RMS5 V2/V3 (BO) RMS5 V4 DTS Description
03b60505 03b71009 03b72105 03c01016 Default
03860201 03b71200 03b72204 03c02004 SRIS/SRNS

To determine your system version, use the following pair of commands:
sb_i2c2 -d -3 -e | grep Device
lspci | egrep " (DT|RM) [45]" -m 1

The last digit of the first command is the version number: i.e., 1, 2, 3, etc.

The last few characters of the second command will show if the rev is a0 or bO.

To get help for sb_flash
[root@RM5-100-164-IPMI-153 ~]# sb_flash -help

INFO: Found Atlas-A0

USAGE: sb flash [show] [select N] [image [index|imageID]] [-r] [-1]

-r Force recovery mode (g4Xrecovery)
-1 Force legacy mode (SwApps)
Examples:
Show the available images and currently selected flash:
sb flash show
Select next boot flash image:
sb flash select N (N = 0 - 3)
Flash an image by ImageID (see ImageID from show) :
sb _flash show select N image ID
Flash an image by Index Number (see Index from show) :
sb_flash show select N image I
[rOOt@RM5-100-164-IPMI-153 ~1#
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Display SBR image configuration

To display the SBR image configuration for the system use: sb_flash show

[root@DTS5 ~]# sb_flash show
INFO: Found 3c01016 flash image 0 at available images 57
INFO: Found 3c01016 flash image 1 at available images 57
INFO: Found 3c01016 flash image 2 at available images 57
INFO: Found 3c01016 flash image 3 at available images 57
INFO: System = DT5B0 sdb port=/dev/ttyACMO Selected SBR Flash=0 Showing compatible images
Index ImagelID Type Ver Mode UpLNK SSC/CFC Clock System Description

Active: 58 03c01016 10 16 Base 10 CFC ccC DT5B0 DT5 Default
60 03c01202 12 02 Base 10 CFC ccC DT5B0O DT5 Default
64 03c02004 20 04 Base 10 SSC SRIS DT5B0O DT5 SRIS
66 03c02100 21 00 Base 10 CFC ccC DT5B0O DTS5 DPR Off; Dual Port
67 03c02200 22 00 Base 10 CFC cC DT5B0O DT5 DPR Off; Single Port

INFO: Current Active Images:
Index ImageID Type Ver Mode UpLNK SSC/CFC Clock System Description

Active: 0 03c01016 10 16 Base 10 CFC cc DT5BO DTS5 Default
1 03c01016 10 16 Base 10 CFC CcC DT5B0 DTS5 Default
2 03c01016 10 16 Base 10 CFC cC DT5B0 DTS5 Default
3 03c01016 10 16 Base 10 CFC CcC DT5B0 DTS5 Default

[root@DT5 ~]#

In the above example, the DT5 default SBR 03c01016 is in eeprom index 0 and is active. This is the SBR
image that is needed for the DT5. If your SBR image is not the default, follow the steps below.

If you want to upgrade the default SBR from 03¢01016 to 03¢01202:

[root@DT5 ~]# sb_flash select 0 image 60
INFO: Selecting flashindex=0
INFO: Found 3c01016 flash image 0 at available images 57
INFO: Found 3c01016 flash image 1 at available images 57
INFO: Found 3c01016 flash image 2 at available images 57
INFO: Found 3c01016 flash image 3 at available images 57
INFO: System = DT5B0 sdb port=/dev/ttyACMO Selected SBR Flash=0 Showing compatible images
INFO: Selecting Flash Index=0, Image Index=59 Write File
filename=RDK BO.RC.pre 15 Sblz DT5 03C01202.signe
d.bin
INFO: readFlash successfully read 2156 bytes
INFO: Doing cmd=diff -q /tmp/firmware/0/write test.sbr /tmp/firmware/0/
write test.sbr.unsigned
INFO: Successfully uploaded Flash at Index=0 from file /virtualun/firmware/atlas/
sbr images/BO/DT5/RDK_BO.
RC.pre 15 Sblz DT5 03C01202.signed.bin
INFO: Found 3c01202 flash image 0 at available images 59
INFO: Found 3c01202 flash image 1 at available images 59
INFO: Found 3c01202 flash image 2 at available images 59
INFO: Found 3c01202 flash image 3 at available images 59
INFO: Current Active Images:
Index ImageID Type Ver Mode UpLNK SSC/CFC Clock System Description

Active: 0 03c01202 12 02 Base 10 CFC cC DT5B0 DTS5 Default
1 03c01202 12 02 Base 10 CFC cc DT5B0 DT5 Default
2 03c01202 12 02 Base 10 CFC cc DT5B0 DT5 Default
3 03c01202 12 02 Base 10 CFC cC DT5B0 DTS5 Default

[root@DT5 ~]#
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The word Next appears near the selected Default SBR.

1. After the Default SBR has been selected, power cycle the system using the following command:

[root@DT5 ~]# poweroff

2. Wait 30 seconds, then turn the unit back on by pressing the checkmark button on the front of
the DT5.

A
€
&\

Verify that the Default SBR is Active
After the SBExpress-DT5 is back up and running, use the sb_flash show command to verify that the
active SBR image 03c01016 is the Default SBR

[root@DTS5 ~]# sb_flash show
INFO: Found 3c01202 flash image 0
INFO: Found 3c01202 flash image 1
INFO: Found 3c01202 flash image 2
INFO: Found 3c01202 flash image 3
INFO: System = DT5B0 sdb port=/dev/ttyACMO0 Selected SBR Flash=0 Showing compatible images

Description

Index
Active: 58
60

64

66

67

Single Port

ImageID
03c01016
03c01202
03c02004
03c02100
03c02200

Type
10
12
20
21
22

Ver
16
02
04
00
00

INFO: Current Active Images:

Index
Next: O
1

2

3

ImageID
03c01202
03c01202
03c01202
03c01202

Type
12
12
12
12

Ver
02
02
02
02

WARN: System is booted using
[root@DTS5 ~]#

Mode
Base
Base
Base
Base
Base

Mode
Base
Base
Base
Base

unknown SBR image,

at
at
at
at

. For example:

available images 59
available images 59
available images 59
available images 59

UpLNK
10
10
10
10
10

UpLNK
10
10
10
10

SSC/CFC
CFC
CFC
SscC
CFC
CFC

SSC/CFC
CFC
CFC
CFC
CFC

Clock
CcC

CcC
SRIS
CcC

CcC

Clock
cC
CcC
CcC
CcC

System
DT5BO
DT5BO
DT5BO
DT5BO
DT5BO

System
DT5BO
DT5BO
DT5BO
DT5BO

DTS5
DT5
DTS5
DT5
DTS5

Default
Default
SRIS

DPR Off;
DPR Off;

Description

DT5
DT5
DT5
DT5

Default
Default
Default
Default

NOTE: Using -3 in this command specifies that changes should be written to the motherboard.

You can issue any of the following commands to return the GPIOs back to their default settings:

iriser -d

iriser -d

iriser -d

iriser -d

-3 set sw7

-3c clear swb

-3 set sw2

-3c clear swl
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Getting Started with the GUI

You can access iRiser commands via the Graphical User Interface through the SBExpress menu to change
settings in the GPIO and Signals tabs.

From the SBExpress Manager menu, follow these steps:

1. Click on SBExpress Manager in the left-hand menu

2. Locate the slot(s) that have an iRiser device populated and click on the grey identifier (e.g., “iRiser5+

0” or “iRiser5 2”)

SANBlaZe _ POI>
BlaZe - SBExpress-DT5 PCle Gens NVMe  Eiiose
Z sanpaze
Z s ystem Manager T
L4 wayuenTop g i Voltage mmmm 8765 4 3[2 1] Tempt Fant Temp2 Fan2 Temp Fard
|4 st 960E3040001 v 00000000 1431RPM 280 1463RPH b 14TSRPM
fusiunncn g CommonClk - CFC 075 Dataul
) M Sysem Overview
. Kent Ident Ident PCIEx(
Dual Dual Dual Single
5 T 0000V 3280 3268V 11,898V
I 1 7 P P
*I::m;m 00004 08464 04454 ”Frmnt Forca On L Forca Of L Awo )
- 0.000W 2784 14850 Powir Forca Off () Auto ()
I Eimr:m iRisers+ 0 i iRisers 2 3
@Tmcmq 09000 07000 05000 1d:00.0
f Canfiguration E3x0 E3ud Edsd PCle 10
s argenes 2 |{[226 0 |16 0 o5
e e ;
) PoweschRese ‘ || R | | | Replice
| ﬂU!HGUﬂEIIIDl Pwr 0 |Pw ¢ Par u
IF)Use Gt i i
) s TN o2 1zt w0 200 200 2020 230
P 1 ser G i =
- ] SANBlaze Documeantation
& % e s SANBlaze]{][0][{ 00][0] Vendor=Unknown Product=Unknown SN=Unknown Rav=Unknown
[ Pass [ Fail @Wam @ Skp D0 ®
System ndex NVMe Inliator Contraller Namespace Test Action | Stopon Fist Exor | iop Loops On Eno loogs PO 'F“"F""-Wam's“p Pt
| Include plots in new report &
@1 O @0 Oal @100 Owl 0o Oml Start Stop Clear Delate 1 New
StopOnEmor | Stop OnErmor SopOnEmor | SwpOnEmor | Save Sulte o Bulld Jenkins Pipeing for Thesa Tests | Pagination | SBExpvess Repots View
1OM ®Noe | 00 Ol @None | 0100 OAI ®hone 0 Ol ®Neng SaveSuite Savelenking B0 Delete
3. A pop-up window appears showing the GPIO signals for the iRiser device selected:
m Actions Signals Power
3 3PI1O | [28]27[26]25[24[23]22 ]z [16]3 Is]s[a] [x]o]
UJUu|u|U|S|S|S|U|S|LIR M| D Cc|P
P PlrP|P|s
S|s|s|s|B|B|B|S|T|E|F Fl|lU L|E
RIR|R|IR|2|1|O0|B|A|D|U 'I:_, ::_’ G|A g I I I I I I I I é (0: \g :‘2‘ 3|]1|K|R
3|2|1|0|G|G|G|D|T|E|E nlAa E|L nlzlzslzlzl2lilolollclols VI2|RI|S
T|T|T|T|P|P|P|I1 |U|D|D T [ & D|P TlelnleiInleinleInl k] | T 3|VI|IE|T
SiS|IS{S]| ]} I S ISISIS S|IT L Llclis!lo Q| 0o
T|IT|T|T|O|O|O|L|L|F|F FlL e
HO|O|O|O|O] 1 1 1 1 |O} 1 I i 1 1 i 1 |]O|O|O|O|O|O|O|O]|O|O| 1 1 |O]}]1 I | O jval:[Ox214]0xfO80ffc9
Value|O|Oo|oOo|Ooj1|1ijijif1j1|oj1ijojoj1ijoj1ij1i]|1]J1]|if1ij1]1jJo|O]|O]1[1]1]|O0O]O jval:jox200]0xOfd2ffic
Logging || 2 |2 =m0 2| oo 0o 0 oo s s o0 5o = 5 2|2 =2 23] 2] enable Logging B2
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iRiser GPIO Tab

The GPIO tab is the first tab available in the iRiser GUI. This tab is designed to be a live graphical view of
the current iRiser signals. It allows the user to interact with the signals, turning them on and off with the
click of a button. Below you can see a screenshot of the page.

Actions Signals Power

Grio [B1[3

s
ﬂ

w<w
<N

Zox -
Blo|=[rOmMDXroO

r-LZ20noo
VWX -
Zwx -
TN X o
2N X -~
O = X —~
Z X -
VO X —
RBlo|O| mrXrO=DT
W—-—0DSD
rFr4mnoE0n

1o
Value

Logging

O]l
1|1
Al

\Val:[0x214]0xf080ffc9
\Val:[0x200]0x0fd2ffic
Enable Logging

~lolronc->-n
al=|l=lmowomomr

o

8
8|=|0
[y

B|=m|=-0O—-—T07OND®
B|»-0O—-—T0OrrDDW
Blo|l=mowomon=Z
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Blolofre4nomo

Blo|l—-lmwomcn>o

Blr|l=ruo—-0ownC

Blolol-nw—-4ocmwnnc]

RIEIF B EEE =

U
S
R
2
-
S
T
O
0

Bio|Ojl-w-HwDWnC

Blo|O| mXrOo D

AEE
alo[-
o

O
1

g|=|o
8|0

O
1

8|=|0

(@]
1

Starting from the top, you can see the table shows the GPIO number of each signal on the iRiser.
Underneath, you can see which signal name corresponds to this GPIO number. As iRisers are updated in
the future, these values will automatically reflect the signals of whichever iRiser is currently being
looked at.

Moving down a little, you can see a row for I/O values. This row shows the signal’s direction:
‘I’ corresponds to ‘Input’ and ‘O’ for ‘Output’

If a signal’s /O value is marked with a lower case ‘i’ or ‘0’, this means the signal is locked to that
direction and cannot be changed. Clicking on an element in this row will send the request to the iRiser to
change that signal’s 1/0 direction to the opposite of what it is currently set to. Take the signal “Tx3N”
below:

ol e
RIT|T|T(T|T R|IT|T|T|T|T
a 5
LSxxxxx Sl x| x|x
o[N|3[3]|2|2(1 3INI3|3(2|2|1
T|P|N|P[N|P T|P|N|P|N|F
T r
L L
L -
i |O[OF|O|0|0 [Biellelisiinlle]le
110(111|1[1|1 Lioj1(0|1|1(1
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Hovering over a value in this row will also provide additional information about the signal.

P[PIM[D[5 slelels! | el . .
LIL|F[U Ll B(B|S|T|E|F|L|L|F|U
R{T|T|T|T|T|T|T(T[1]0MWM RIT|T|T|T|T|T(T|T|1
N|A|G|A 3[(1|K|I 1|/0({B[A|D|U|IN[A[G|A
S|x|x|x|x|x|x|x|x|C|C|R[R ' S|x|x|x[x|x|x|x|x]|C
E(E|E|L V|2|R|! G|G|D|T|E|E|E|E|E|L
N|[3|3]|2|2|1[1|0|0|L|L|D|S : N|3|3|2(2(1|1(0|0|L
D|D(D|P 3|VIE PPIUDDDDDPTPNPNPNPNF
SSSTTPNPNF’NPNKKIT al IISSSSSSSTL i
FlElE[LIt LILISILL T (L) olo[L|L|F|F|F|F|F|L
OOO‘.OOOOOOOOOOOOOOIO( 0O|0|o|o(0]@]o|0|0] i [o]o|o|o]|ofo]o|o|o|c
0lojo] 1] e 1110 O ey 10111¢

The next row of the table is the ‘value’ row. This is the current state of the signal. ‘1’ indicates the signal
is on, ‘0’ indicates it is off. Like the ‘I/O’ row above, clicking any of the elements in this row will
automatically set this value to the opposite of what is currently on screen and update the iRiser
accordingly.

As mentioned previously, this page is a live view of the signals. When interacting with the drive outside
of the iRiser (e.g. powering it on or off), these signals will automatically change in order to reflect the
current state. This may take a few seconds to do so.

Here is an example showing the 12V signal while the device is powered on:

Voltage Active Firmware 8 | 7 | 6 | 5 [ &4 [ 3 [ 2 [ 1 Temp1 Fani Temp2
31'5 11.895V 03c01013 O O D O O O 15C 1434RPM 28C
: CommonClk - CFC DTS Default
Ident Ident
Dual [ Dual ] Dual [
11.892V 3.290v 11.534W
0.0004 0.807A 0.137A Pres
0.000W 2.656W 1.638W Prowg
iRiser5+ 0 1 iRisers 2
09:00.0 ov:00.0 05:00.0
E3x0 E3 x0 E3 x0
2.5G 2.5G 2.5G
T REpIGE T -
||| Pwr ©| |[Pwr o [Pwr
iRisers Slot2 /
DT Actions Signals Power /

&PIo 12V Signal currently
ulufufjulsis|s|uls|L|R MDP elelels C|P on when powered an
S|S|S|(S|B|B|B|S|T|E|F FluU L|E
RRnnz1uBADUffGAgTTTTTTTTég‘gg31KR
al2|1|o|c|le|c|D|T|E|E EIL|Z| 52122 (%55 v|2[R|S

M| A N3 (3(2|2|1(1|{0]|0|L[(L{D|S
TTTTPPPIUDDLLDPTPNPNPNPNKKITBVET
S|IS|S|S|I|I|I]|S]S(5|S S|T L LiclslL Qo
T|IT|T{T|O|O|O[L|L|F|[F FlL L|L

WO{OIO|O[O] I Hfrjalrfrjryprprfifl QOO0 |O|O|O[0|O]I[1]O]I al:[0x214]0xf080ffc9
Malue| 0O OJOf1 (11|11 1{O(1[{0]0]1]O[1 {1111 {1 [1[(1]0]0]0]1][1[1]0]0al:[0x200]0x0fd2ff1c
Logging o ooooononnsnnnns oo s e e e e Enabe Loggng®
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After clicking the power off button in the SANBlaze GUI, the 12V value is automatically updated to

reflect the 12V power state and is switched to a ‘0’ value.

Ident PCIEx16
Dual [ Single
0.000A | Present Force On O Force Off C
0.000W \ Power Force Off C
iRiser5 2 3
05:00.0 1d:00.0
E3 x0 PCle x0
25G 2.
@ ||| Pwr Pwr
12V =zignal is now O, when powered off.
Alzo, voltage reading is now 0.000V
GPIO
UUjuUf(u|sS|S(S|U[S|L|R MDP elelels C|P
SIS15/5B\BIBISITIE\F g p | FIUIRITi 77| T|T|T|T|T|1]0]|w|m LIE
R(R|R[R|Z2|1(0|B|A|D|U GlA J[1|K|R
L|L Slx|x|x|x|x|x|x|x|C|C[R|R
3|12(1]|0|(G|G|G|D|T|E|E EfL VIZ|R([S
N|A N{3|3|2(2|1|1|0|0(L|L|{D|S
TiTiTIT|P(PP[H{ulole| | (ol R nlElnl el nlklkl T IFIZ[VIEIT
S(5|5[s|1]|1|15[(5]|5|5 STL LiclslL Qo
T|T|T|T|O|O[Q|L|L|F|F FlL L |
Fo|ofojofolrjrfryrfofrjrfrjrfrfi]ll|{ojo|o(a|o|o|0|0(0|0|I 0|0 [0 |Val:[0x214]0xf080ffcd
Valug |0 (0|00 1[1|{1]1|1|(1|{0|1|0(0oj1|jof1|{1|1|1|1|{1|1|1|0[C|[0]1]1[0]0]|0 Val[0x200]0x0fd2ff18
Logging |G |0t (oot |u(n] o|o|o|u| /oo o oo/ o|u|u|o|s|u|a|s|a|a|a|a]E] Enable Logging D

Note: You can’t change the value if the direction is an input; you would need to change it to an output

first, then you can change the value.

If you try to change the value on an input, this message will pop up:

The direction of this signal is set to Input ('I'). If you want to change

the value, please =et the signal direction to Cutput ('O first
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GPIO Logging

The iRiser GPIO GUI tab provides a visual representation of the current GPIO logging status. That tab also
contains a bottom row for GPIO logging.

Actions Signals Power
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Each signal contains a checkbox. If a checkbox is checked, GPIO logging is turned on for this signal. If it is
left unchecked, GPIO logging is turned off for this signal.

Valug | WU uu LU L L L Ly oL L LU UL DL L L L LUy ULy L v U U valuX2uu)UxuDicT g

Logging | M| (|G 9| M| |89 J\8|o|8|g (| Enable Logging @

(<)
[ <]
[ <)
[ <)
(<)
(<]
[ <)
[ <)
<)
[ <)
(<)
[ <)

Some signals may have their checkboxes disabled; this indicates the signal’s GPIO logging cannot be
turned on. You can view the status of a signal by moving the cursor over the checkbox.

0]0|0|0]0]|0|0]|0]|0O|0] |
1T(1]1]1[1]1]1]1[{0]0]0

I JO[O] T]OVal-[0x214]0xf080fcd
1
AEEREEEREEREE

0
7[00 0 [Val-[0x200]0x0bfcfi18
Enable Logging &

Val-[0x214)0xf080ffcd
Val:[0x200]0x0bfcff18

Enable Logging

1] [1]0]0[0]0]0]0]0]0]0]O] T]1]0]0] T]O}Val[0x214)0xf080fcd
t[afofo[aa[a A 1A ool o] 1] 1[0 [0]0 [var{ox200j0x0btcti18
RNEEQEEEEEEEEEEEEEEEEET L

At the right-hand side of the logging row, you can see one additional checkbox. This is to enable and
disable the logging functionality in its entirety. If this checkbox is unchecked, the logging functionality
will be turned off which in turn also disabled every checkbox on this row.
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iRiser Actions Tab

The Actions tab is designed to enable a user to create “Actions” and “Sequences” from a graphical user
interface.

The iRiser is programmed by means of loading Actions and Sequences of Actions to the device which are
then executed changing the specified GPIO signals. Sequences are simply defined as groups of Actions
that are linked together and either end in a "stop" (Sequence will run once and stop) or the index of
another Action. If an Action points to the first Action in the Sequence, the Sequence will loop until
stopped.

If the Sequence is a loop and the system reboots, after the system comes back up, the Sequence will
continue running. The blue status LED on the front of the iRiser will be blinking. If the Sequence is not a
loop, after it stops running, the blue status LED on the front of the iRiser will stop blinking.

There are 128 "slots", each of which can hold an Action, and a Sequence can be one or more Actions; up
to 128 Actions can be defined in a Sequence.

This page aims to make it simpler to create and modify Sequences with a clear visual representation of
what the signal states looks like for each Action (both direction and value); which Actions are in the
Sequence and a chart showing how the Sequence looks in its timeline.

iRiser5 Slot2 *
GPIO Actions Signals Power
B \flewSequencem Bl Export file name [Expun Import
FIC 3130 29 28 27 26 26 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 09 08 O7 06 05 04 03 02 01 00
UUUUSSSUSLR M D c P
SSSSBBBSTEFPPFUETTTTTTTT?E‘Za LE [ it ~ I
RRRR2Z10BADU  GAZ . Ccrprd3lKR Action: &
3210666D0TEE E L vV 2R S
NoA N 332211000L1LDS 10 Direction f000ffcd
TTTTPPPI UDD o P 3IVET
S sssi111ssssblg TPNPNPNPNEKEKIT o
L L L s L Q 10 Value ofs2fflc
TTTTOOOLLTFF F L L L
vos|ofo|e|oft|t|ift|t|t|r]|1|r]|1|i]|1]|o|Oo|O o|o|o|o|o|1|1|o|O|1|O|Next| WValue Time Description Time 10 < s v
Actions|ofofofof1[1[1[1]of1|of1|ofo[1]o[1[1[1][1][1]1]1]1]|o|o|o|1]|1]|0]|0]|0| 006 | OxOf52f18 | 5.000000s |Deassert 12V... Description Assert 12v Powe
os|o|of|ofo| ||| u]u]| I |o|o|o|o|o|o|o|o|o|o|1|1|o]|o]1I|o|Next| value Time Description ) ~
Mext action:
Action&|0 (0 (0| 0|1 1 1 it(of1|(Of1|(0|j0O|1 |01 1 1 1|of0o|O|1 1 1|00 007 | OxOf52ff1c 0.000000s | Assert 12v P... ) )
vo7|olelalali[1[ i1 |[1]1]i]|1]|o|o|o|o|o|o|o[olo[e|i[1[o|o]1|o]|Next| value Time Description [ Apply | [ Revert |
Action7 |0 |ofofof1[1[1[1|of1|of1|{ofo[1|o[1|1|1|1]|1|1|1|1|0|o|o|1|1|1|0|1| 008 |Ox0i52fi1d | 10.000000s Deassert
wnala Lol lalalalalalalalalalala ANNnNnnnnnnnnnnnnnnrr e Tima [ ——
te3p
v
12v
pors | I
i} S a [ & =1 185 20 285 3

Time

There are 3 main segments to this Actions tab that we will cover in this documentation:
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o Atable showing Signals and Actions
o A chart showing Signal state vs. time
o Asection to edit, delete and add new Actions

Starting from the top

At the top of the page, you'll notice a light blue bar, shown below.

This bar holds 2 elements of the page: a ‘refresh’ button and a ‘Refresh View Sequence’ drop-down:

by Refesh Ve Sequence [

On the left-hand side, you'll see a ‘refresh’ button. When clicked, this button will refresh all elements on
this page. It also updates the drop-down in this top bar if you do not want to wait the 10 seconds it

takes to refresh.

The refresh button itself is useful if you use scripts or commands to modify Sequences from the cli and
want to quickly update what is on screen to represent the new state of the current selected Sequence.

In the center of that bar, you'll see a 'Refresh View Sequence’ drop-down menu. This drop-down

includes all the currently active Sequences on the current iRiser. This drop-down is automatically
updated every 10 seconds to add or remove Sequences, based on which Sequences are on the iRiser.

GPIO Signal Table

The Signal Table is an interactive table that shows all the Actions of the Sequence selected.

GPIO 3130 20 28 27 26 26 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

o o
Action O
o 1
Action 1
Vo 2
Action 2
o 3

UuuwuuyusssUuUSsSLRPPMD P P PP S c P
S SSSBEBBSTEFLLTFU L E
R RRR 2 1 0BADUNAGA g TTTTTTTT (]i g 1:: E 3 1 KR
3210GGGDTEEETETEHL ROEROE XX X OKOK Vv 2 R S
N 3 3 2 2 11 000LLDS

T TTTPPP I UDDDDTUDP T PNPNPNPMNEKIEKIT 3IVMVET
5SS Ss85 1 1 1 88855855 585 S8T L L LS L Q o
T TTTOOOLULVFFFFFL L L
OO O(O || fr|fr|jrjrfrjr|rfr}i|l|(OC|O(O(C|O|O(QC(Q|C[(1 |1 |C|O|I1 |O| Next Value Time Description
o(ojojof1 (1|1 (1|01 |1 |O0jO(1|O|1 |1 (1|1 |1 (1|1 |1 |[{O0O|O|O|[1|1|0|0|0| 001 |OxOi52(118 1.000000s Deassert 12V...
OO O(O || fr|fr|jrjrfrjr|rfr}i|l|(OC|O(O(C|O|O(QC(Q|C[(1 |1 |C|O|I1 |O| Next Value Time Description
o(ojojof(1 (1|1 (1 (01| (1 |O0jO(1T|OD|1 (1|1 |1 |1 (1|1 |1 [{O0O|O|O[1|1|1]|0|0| 002 |OxOi52ff1C 2.000000s Assert 12v Po..
OO O(O || fr|fr|jrjrfrjr|rfr}i|l|(OC|O(O(C|O|O(QC(Q|C[(1 |1 |C|O|I1 |O| Next Value Time Description
ojojojo (11|41 |01 |01 |j0fOo|1|O || |11 |41 |1 |1 |1 |(O(O[O|1]|41|1|0]|1| 003 |0x0i52ff1d | 200.000000ms | Deassert PE...
QOO0 (L[ ji|jbE|L]0L|0b(0L|[l]i|l|OC|OO|(O|O|QC|O|O[(C[(I|[I1|O]|O] ] |O|HNext Value Time Description
What you see above is a similar layout to the output from the cli command:

iriser -d <slot> show sequence {sequenceNumber}
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In blue at the top is each GPIO bit number for the signal it represents. Directly underneath is the full

string name of that signal.

Clicking on either of these 2 elements will highlight the column. Clicking on the column again will
remove the highlight. Only 1 column may be highlighted at a time. This is a useful way to visually

distinguish the values for the signal highlighted.

C

L

K

R

E

Q

L
OO0 | & | Next
10|00 0| 004
OO0 | & | Next
11|00 002
OO0 | & | Next
11|01 003
OO0 | & | Next

User interaction with the GPIO Signal Table

c P

L E
3 1 KR
V 2 R S
3IVET

Q0

L L
O 0|1 |0| Next
10|00 O
O 0|1 |0| Next
1(1|0(0| 002
00| 10| Next
1(1|0(1| 003
00| 10| Next

Below the GPIO signal name row are each of the Actions included within this currently selected
Sequence. Each Action has 2 rows, the upper one that represents the direction of signals in the Action
and the lower represents the state (value) of the signals in the Action.

VO OI0101010) L] | L[| |||l omo Q|0|0[0|00 11|00 I]|0|Next| Value Time Description
Action Q[ O{ 0|0 [0 [T {1 {1{1[0[{1{0[1]0]0]1 11 11100011 00 001 (x0f52f18 | 1.000000s | Deassert 12V,
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To the right most side of the table, you’ll see each Action also contains columns that represent which
Action it points to next, what this Action value is as a hex value, the time the Action will run for, and any
description / name associated with that Action. Actions that have too large a description contain a
hover over text to fully show what the description is.

Description Time 2 s .

3 |Deassert 12V... -
- Description B Al
Descripien .

IR Deassert 12V Power assert PERST sleep 1 seconds

ms | Deassert PE...
Description

You can click on an element in the table to change it. For example, if you wanted to change the signal
state of Perst in Action 1, you could find the column and row associated with this signal and Action and
click it to change the value. See below:

]
I
8] |

UUUUSSSUSLRPPMD b P s p
SSSSBBBSTEFLLEFU LIE
RRRRz10BADUNAGAEIIIIIIII%E‘:E31KR
3210GGGDTEEEEEL XXX XXxXxXxxCCRRy ;RS
TTTTPPPIuUDDDDDRNYZEZ2 1400 L 0S8 3yeT
SSSS111sSssssssT/ el Q0
TTTTOOOLLFFFFEFL LiL
voolololole| || t|t|t[i[t][i]1]|1]i]li|o]lo|o|olo|ololololo|i]|i]o|o]1 o] Next| vaue
Action0| 0 |0|0|0|1]1|1]1,0(1|0|1]o|ol1]o1][1/1]1]1|1]1]1|0]olo][1]1|0/0] 0 oo1|oxomsamis
vo 1|elololo[ 1|1ttt i[a[1[1[i[1|olc|o|olo|ojololcloi]1]o|o| 1[0 Next| vaue
Action1[0]0[0[0|1]1]1[1/0(1/0|1]0]0[1/0[1[1]1]1]1]1]1]1]|0]o]a|1]1]1 o N 002 |oxomziic
vo 2[olololo[ 1|1t |t|t|[t|1|i][1[1]i|1|olo|o|olo|ojolololo]1]1]o[o] 1[0 Next| vaue
UUUUSSSUSLRPPMD 4 opp s c P
SSSSBBBSTEFLLFU L E
RRRRE1OBADUNAGA§TTTTTTTTég‘gE3lKR
321 06GGGDTEEEEEL:>H®XE® XX R Vv 2 R S
N33221100LLDS
TTTTPpPPiuDDDDDRP Y3322 L0000 D53 vET
SSSS1115S555855sT ]/ celT Q0
TTTTOOOLLFFFFEFL L L
voololelololt| 1|ttt i|t|t|i]1]i]i|ololo|ololo|olo|olo|i|1]o]o]|1 0] Next| value
Action0| 0|0 0| 0|1]1]1/1/0/1|0 1|0 0|1 |0|[1]1/1]1]1]1|1|1|0|0/0|1|1]|0|0] 0 | 001 oxors2rtis

5]
M3
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
(sl —

Mext Value

Before the change, the signal was set to be off at Action 1 in the Sequence. represented by the value”0”.
After the change the signal now has a value of ”1” showing the signal will be turned on for this Action.

This value change is instantly applied upon click!

(Note — For the image above, the column highlight was on to help show what was changed)
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Please use this table below to check what each value character in the chart represents.

Character Row Meaning
0 Direction The Direction of the signal is set as an output
| Direction The Direction of the signalis set as an input
i Direction The Direction of the signal is locked to input and can’t be changed
o] Direction The Direction of the signal is locked to output and can’t be changed
0 Value (state) | The State of the signal is OFF for this Action
1 Value (state) | The State of the signalis ON for this Action

Note — If you attempt to change a locked bit, the GUI will alert you with a reason why this value will not

be changed.

You may have noticed; the Action row has now turned blue. This serves a purpose, but we’ll go over this

in more detail when talking about the editing, adding and deleting Actions later.

For larger Sequences, the number of Actions may exceed the boundaries of the table. However, the
table is scrollable, and for convenience, the header rows are static so you can always see the signal

name of each column.

] Refresh View Sequence
GPIO 31 30 29 28 27 26 26 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
SssseaasTEFLLFUP PPPS
RTTTTTTTT1O0WM
RRRR210BADUNAGA - . . . ., «xccrpr31KR
321 0GGGDTETETETETE./L ¥V 2 R S
N 332211000LLDS
TTTTPPPIUDDDDDP - 0 0 C N pNPNKEKI1T3VET
$SssS111S5SSsSs8sSsSsT LLSL Qo
TTTTOOOLTLFFFFEFL L L )
Action3| 0|0 |0 |0 (1|1 |1 |1]o|1|o|{1|0|o{1|{o[1|1|1]|1]|1|1]|1]|1]|0]|0|O|1|1]|1]0 004 | 0x0f52ff1c | 200.000000ms | Assert PERS. ..
vod4lojofojoftfrt{rfrf{rfrf{tfrf{ifr|ifl|o|o|o|o|lo|o|o|o|o|o|[I|I|C|O|1|O|Next| WValue Time Description
Action4| 00|00 |1 |11 |1|o|1|o|1|o|o|1|o|1|{1|1|1|1|1]|1|1]|o|ojo|1]|1]|1]|0]|1| 005 Ox0f52ffid |100.000000ms Deassert PE...
vosjojolojoft|ft{tfr{tfr{tfr{if{1|ifl|o|o|o|o|o|o|o|o|o|o|I|I|C|0|!1|O|Next| WValue Time Description
Action5| 0| 0|00 [ [4 (1[4 ]0|d|o|[1|o|Oo|[1|Oo[1|[1|[1|[1|1|[1]|1[1]|O[0]|O[1]|1]1]|0]1]| 006 |Ox0f52ff1d |100.000000ms Action 5
vosloalolajoftfr{tfrf{tfrf{tfr|{rfr|if[l|ojo|o|o|lo|o|o|o|o|o|1|I|o|o|1|0|Next| Wvalue Time Description
Action6| 0| 0| 0|01 |4 |1 |1 |0|d|o|[1|o|Oo|[1|O[1|[1|[1|[1]|1|[1]|1[1]|0[0]|O[1]|1]1]|0]|1]stop |Ox052ff1d |100.000000ms Action &
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Signal chart

Below this table is a chart that represents the signal state vs time. This chart is a step-line graph that
shows only the signals that change in the Sequence and at what time in the Sequence they will change.

For example, in the image above, the "Perst0l” signal is off up until 3 seconds, where it is turned on for
0.2 seconds, turned off for another 0.2 seconds and turned on for the remainder of the Sequence.

This chart will automatically update when changes are made to the Sequence via the signal table. If
more signals are changed throughout the Sequence, more lines appear on the graph to represent these

changes.
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Editing, adding and removing Actions using the GUI

The last segment on this page is a table that allows you to quickly edit, delete and add new Actions to
the currently selected Sequence. At the top of the section is a blue bar with a drop-down. In this drop-
down there are 3 choices: Edit, Delete and Add new Action. Selecting an option from this drop-down will
update the segment with new GUI elements based off of the item selected.

Edit v

Action: 1

|O Diraction fO00ffcd

12 Value Of7 2fflc

Time 2000000000 ns
Description Assert 12v Powe
Mext action: 2

Apply

Editing Actions

As editing an Action is the first item to appear, we will cover this first. Above, you'll see a small table
with the following items:

Action: (Locked) The number of the Action currently being edited

10 Direction: Hex value representation of the signal directions for this Action

10 Value: Hex value representation of the signal states for this Action

Time: The time this Action will run for. This has a box for a numeric value, followed by a
drop-down to indicate if this value is in Nanoseconds, Microseconds, Milliseconds, or
Seconds.

o Description: A description for the Action

o Next Action: The next Action this Action points to

O O O O
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For the last Action in any Sequence, this next Action will instead be a drop-down that allows the user to
select if they want the Sequence to stop after this Action is complete, or loop to another Action within
the Sequence.

To select an Action to be edited, the user needs to click on an item in the signal table to the left. As
hinted earlier, this turns the Action rows blue which indicates that Action is currently being edited.

GPIC 31 30 29 28 27 26 26 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

UUUUSSSUSLRPPMD . cP
SSSSBBBSTEFLLFU LE Edit v
RRRR21OBADUNAGA§TTTTTTTTég\gg3lKR Action: 1
3210GGGDTEEEEEL 2o 2 b dvaRs _
TTTTPPPIUDDDDDP L S 0ot o o 78VET 10 Direction okl
§5581 1155888585587 L LS L Q0
TTTTOOOLLFFFFFL LL 10 Value 0f72file
voolololelo|r|[tt|t|t|t]t]t]|r|i]i[1]|o]o|o|o|lo|o|o|o|c|a|i]i|o]o]i]|o]|Next| vaue Time Description Time 2000000000 © NS .
adionofofolofolt|1|1|t]ol1]o[1]olal1]o[1][1/1]t]1]1[1]1]ofalal1][1]o]o]o] oot oxos2i18 | 1.000000s |Deassert12v... -
Description Assert 12v Powe
Next action: 2
1o 2|0 Ol efrfryprprjefrf{rfijrjofo/olo|o|o/o|(o I[1{O|O]|I |0 Next Value Time Description T apply oply |
adion2 (0o ofol1|1|1|t[ol1]of1][ofol1]o[1[1[1]t]11][a[1]1]ofalal1]1]1]0]1] ooa| oxoms2tr1d |200.000000ms | Deassert PE...
vosfolofofofr[tt]t]eft]t]t]i]i][i[1]|o]o]o|olc|o]o|o 1/1]olo|1|o] Next| value Time Description

Clicking the Action will automatically populate the edit segment with the current values of that Action. If
you change values by clicking within the signal table, these changes are automatically updated in the
edit segment too.

Once the values have been populated into the edit segment, you can manually change them to fit your
desired needs. For the changes in this edit segment to be applied, you must hit the “apply” button. If an
error occurs during the application of the new values, an error will show, and no change will be made
until this error is corrected and the user hit “Apply”.

Action: = 1 ” = "

Action: 1
IC Direction f000dd IO Direction 000dzzzz
10 Value AL IO Value 0f72ff1c
Time 0 < = Time 200 e ns v
Description Assert 12v Powe Description Assert 12v Powe
Next action: 2 Next action: 2

ERROR: 0.00ns, is less than minimum
time of 80ns between sequences

[ Apply |

Error: Direction Value is invalid
| Apply I

Re-clicking the Action from the Action table will re-populate and override this edit segment with the
current values of the Action clicked.

Deleting Actions

Selecting “Delete” from the drop-down menu in this segment will display new GUI elements to allow
you to delete Actions.
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Delete o
Action to delete 0 ~

Delete

This “Delete” view only contains 2 items: A drop-down to select the Action you wish to delete and a
Delete button to delete the current Action selected in the drop-down.

The Actions listed here are only for the Sequence currently selected on screen. Changing to another
Sequence or adding new Actions to the current Sequence will automatically re-populate this drop-down
with the current Actions in this Sequence.

Every time the user presses the delete button, it will prompt the user with a confirmation dialog to
confirm whether they really want to delete the Action. Deleting an Action mid-Sequence will make the
Action prior to the deleted Action point to the Action following the deleted Action (if applicable).

For example, you select Sequence 0. It has 5 Actions.
Action 0 --> Action 1 --> Action 2 --> Action 3 --> Action 4 --> Stop

You choose to delete Action 2 from the Sequence. The Sequence now looks like this.
Action 0 --> Action 1 --> Action 3 --> Action 4 --> Stop

Deleting an Action at the start of the Sequence is slightly different in that the Sequence will now be
renamed to the second Action in the Sequence or should there not be a second Action, the Sequence
will be deleted.

For example, if you select Sequence 0 from before, it has 5 Actions. You delete Action 0. The Sequence is
now called Sequence 1 and contains the rest of the Actions.

Action 1 --> Action 2 --> Action 3 --> Action 4 --> Stop
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Adding Actions

The last segment / view to talk about is the “Add new Action”. This segment is designed to make it as
simple as possible to add new Actions to the currently selected Sequence.

It should be noted that users can only add new Actions to the end of Sequences, not mid-way through.

Add new Action

Action: 5

12 Direction fO00fcd

IO Value Of52ff1d

Time 100000000 ns

Description Action &

Mext action: stop ~
Add Action

This layout is very similar to the Edit Action layout, however there are a few distinct differences.

Firstly, the Action number of the new Action is chosen for you. While you can choose an Action number
in the CLI, the GUI automatically assigns the next suggested ‘best’ Action number for you. This is chosen
to be the next numerical incremented value to whatever the last Action in the Sequence is.

For example, if you have a Sequence that consists of Actions numbered 1, 2 and 3 the newly suggested
Action number is 4. If 4 is unavailable it goes to 5 and so on.

If you have a Sequence that consists of Actions 20, 30 and 40, the newly suggested will be 41.

If you have a Sequence that consists of Actions 20, 10, and 5, the newly suggested Actions number will
be 6.

Second, the ‘Next Action’ value is a drop-down to allow you to choose if the Sequence should stop after
this Action or loop to another Action. Remember, when this Action is added, it will be the new last
Action in the Sequence.

Description Action 5

Mext action: | stop - |
Add Action stop
loop bo O
loop bo 1
loop to 2
loop to 3
loop bo 4

©2025 Copyright, SANBlaze. All Rights Reserved. iRiser™ Family User Guide P/N: 400-000033 Rev. 3.5 25



Third, when selecting the ‘add new Action’ from the drop-down, it will automatically populate the fields
using the current last Action’s fields. For example, if the last Action currently has a time of 100mS, the
add Action will automatically populate with 100mS. If the last Action has an IO direction hex value of
“f000ffcd”, the add Action will automatically populate with an 10 direction hex value of “f000ffcd”.

Lastly, instead of an ‘Apply’ button you now have an ‘Add Action’ button. This button will create the new
Action, with the values specified, and add it to the end of the current selected Sequence. Once the
Action is added, the other elements on screen will update to show this newly added Action. Additionally,
this “Add new Action” segment will re-populate with the suggested next Action number after the one
that was just added.

Import and Export Configuration Files

In the top right-hand corner of the Actions tab are two buttons to import and export config files. A
config file is a file that contains the current state of the iRiser Sequences and Actions when the config
file was produced.

&3 Export file name | Export | | Impnr‘tl

This allows you to create a Sequence layout on one iRiser, save it, and then easily upload it to many
other iRisers. This can be useful for setting up new iRisers in a system or sending the configuration of
your iRiser to a colleague in order to run a Sequence that might be causing your drive issues.

The text box allows you to write a name for the config file to be saved as. Note: the filename is limited
to 64 characters. If no name is specified, the file will be named “iRiserConfig-YY-MM-DD-HH-MM-SS.cfg”
according to the current date and time the config file was created. Please note, while the name of the
config file can be altered, we recommend you do not edit the contents as malformed config files will not
be loaded onto the iRiser.

Note: The following special characters cannot be used in the exported file name. Doing so will
automatically replace these characters with the underscore character.

Special characters not allowed: | \/: *?"><

If used, they will be automatically replaced with the _ (underscore) character.
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Clicking the export button will then download the newly created config file to your system, as seen

below.

. myConfigFile.cfg

The import button is used to import config files onto the iRiser. Clicking this button opens a file explorer
to allow you to select the config file. Once selected, it will automatically upload the file and refresh the
Actions tab accordingly to reflect the changes. If the config file is bad, the page will alert you that the
config file has not been accepted.

& 192.168.1.160

File myConfigFile.cfg is not a valid iRiser config File!
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iRiser Signals Tab

The Signals tab is designed to visualize Sequences on the iRiser as a chart of “signal state” vs time. To do
this, the page automatically requests information from the iRiser in the background that is used to
update current Sequences found, whether a Sequence is running, and when a Sequence is updated.

iRiser5 Slot2

GPIO Actions Signals

Signals

wap

perstOl

When first navigating to the tab, you’ll be presented with one of the 2 states below.

This first state informs the user that there are no Sequences currently found on the iRiser. To add new
Sequences, the user must use the iRiser program on the CLI (see next section):

iRiser5 Slot2

GPIO Actions gna Power
Start

NO SEQUENCES FOUND ON IRISER

Once a new Sequence is added, this page will automatically update within a few seconds and show the

new state as seen in the image below:

iRiser5 Slot2

GPIO Actions Signals Power

Please select a sequence (o view it

In the second state above, the page informs us there is at least 1 Sequence on the iRiser and it can be

selected to view it.
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Selecting a Sequence

To select a Sequence to view, click on the “Choose Sequence” drop-down. Here you'll find all the current
Sequences discovered on the iRiser. If the user has recently added one or more additional Sequences,
these may take up to 30 seconds to be added to the drop-down list.

40

Upon selecting a Sequence from the drop-down, the page will automatically update to show a new chart
with “signals state” vs time, alongside updating the table in the top right-hand corner to show some
additional information about the Sequence.

As the table headers read, the first column shows the total time of the selected Sequence in seconds,
the second column displays a list of all the Actions within the Sequence and the third column shows the
current state of the iRiser itself.

iRiser5 Slot2

GPIO Actions gnals Power
Start R

Mo signals change in this sequence

As you can see above, this selected Sequence is a total of 0.000000320 seconds long (3.2uS) long and
contains Actions 0, 1, 2 & 3. The Actions order will also contain either a “Stop” Action, indicating this
Sequence stops after this Action is complete, or a “Loop” Action that indicates this Sequence loops after
the last Action.

This Sequence contains a set of Actions that do not change any signal states; therefore, the page is now
displaying a “No signals change in this sequence” instead of a graph.
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Explaining the graph

As mentioned previously, the signal tab step-line graph shows signal state against time. This graph only
shows the signals that change in the current Sequence to not over-populate the graph with signals. All
signals that do not appear in this graph do not change state throughout the selected Sequence.

When hovering over the graph, a mouse-over label is visible at the Action and signals closest to the
mouse cursor. This label shows the intended state of that signal at that Action, the time that the Action
occurs within the Sequence, and the Action number.

iRiser5 Slot2 ®
GPIO Actions Power
Choose Sequence Total Time (S) Actions Order Current Status
Start S~
30.000000000 I5, 6, 7, 8, Stop] Idle
Signals

Signal: tx3p, State: Off, Time: 25, direction: Input, Action: 8

Time

Starting a Sequence

The last item on this tab is the “start” button. This is self-explanatory in that it is used to start the
current selected Sequence. If the Sequence is started, this button changes to a “Stop” button. Pressing
the “stop” button will stop the current Sequence at that point in the Sequence.

If a Sequence is stopped mid-Sequence, the “stop” button will now show a “restart” and a new
“resume” button is shown alongside this. The restart button will now restart the Sequence from the first
Action in the Sequence. The resume button will continue the Sequence from where it was last stopped.

A user can also start and stop a Sequence from the CLI. If a Sequence is started from the CLI, the signals
tab will automatically retrieve this information and update the Ul on screen to reflect this. If the user
starts a Sequence different to that which is currently being shown on screen, the GUI will automatically
select the running Sequence and show it on screen instead. While a Sequence is running, no other
Sequence can be selected as the drop-down will be disabled until the Sequence is stopped.

Additionally, when the user starts a Sequence, the graph will display a red/grey (browser dependent)
colored, horizontally scrolling strip-line. This will scroll in close to real time to give a +/- 100mS view of
what / where in the Sequence is currently being executed.
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This may drift slightly more of sync if left to run on long Sequences (10 minutes or more) but will re-sync
when the Sequence is stopped. When the user stops the Sequence, it will jump to the exact place in the
Sequence that it was stopped.

iRiser5 Slot2

GPIO Actions gna Power

Restart Resume 5 v

Signals

3P

9.381511168

perstll
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iRiser Power tab
This last iRiser GUI tab allows recording of power readings on the various iRiser power rails and playback
of that recording at a later date.

The recordings are saved to the directory specified when the recording is started. If same name is used
for multiple recordings, the GUI first prompts the user to confirm you wish to overwrite the older

recording. If the user confirms this, the older recording will be overwritten in place of the new
recording.

The first screen of the Power tab is shown below.

Please note that the display will differ slightly if iRiser5 is selected vs. iRiser5+ / iRiser6 / iRiser6SE.

iRiser5 view:

iRiser5 Slot2 x
GPIO | Actions  signals (XL 0)
Main

ol ]
100 Hz - 100 Samples / 5% 0 SBPower-MM-DD-YYYY-HH-MM-55

iRiser5+ view (iRiser6 and iRiser6SE view will be very similar):

iRiser5+ Slot0 x
GPI0  Actions = Signals EL a0
Main

o @
. ol bl
- 5 KHz - 5000 Samples / 5% 60 = Z SBPower-MM-DD-YYYY-HH-MM-55
Record

—

Directory Power Devices Status Date Size endtime recountCount View Delete | pelete all || &
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This guide will start from the top and work down the page to explain each section.
At the top of the page, you will see a tab labeled ‘Main’. This is for the main power page which you can

see in the above image. Tabs are used for navigating between previous recordings and back to this main
page.

Main  test ¢

The Main tab is the only tab you cannot close on this page. Every other tab created while navigating
through recordings will contain a red 'X' symbol. Clicking this will close the tab.

Creating Recordings

The main tab of this power display serves two functions.

The first is for creating new power recordings, the second is a table in which to see a summary table
view of previous recordings.
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Recording Variables

Directly under the recording tabs is a blue table containing elements that are used to make and view an
ongoing recording. Along the top is a Frequency drop down, a Duration (recording time limit) and
Record Count limit, checkboxes used to select Power rails to record with and a Recording Directory text
box with history drop down.

To the left-hand side is a record button that uses the values inside these table elements to start a power
recording.

Lastly, at the bottom row of the table are Start Time, End Time and time elapsed / remaining table
elements. These are used to provide the user data about any ongoing recordings and when they will
finish.

Please note that the display will differ slightly if iRiser5 is selected vs. iRiser5+ / iRiser6 / iRiser6SE.

iRiser5 view:

O
- 100 Hz - 100 Samples / Sev _ SBPower-MM-DD-YYYY-HH-MM-SS

iRiser5+ view (iRiser6 and iRiser6SE view will be very similar):

100 Hz - 100 Samples / Sev SBPower-MM-DD-YYYY-HH-MM-SS n

The Frequency drop-down is listed in both Hz and the equivalent samples per second value. This offers a
set selection of options ranging from 1Hz to the max frequency that the currently selected iRiser is
capable of. See below for max values:

e iRiser5
o 12V :1MHz - ~1,000,000 samples / second
e iRiser5+ / iRiser6 / iRiser6SE
o 3.3V/12V:500Khz - 500,000 samples / second
o 3.3Vp/12Vp:2900Hz - 2900 samples / second
o 1.8Vpa/3.3Vpa:2900Hz - 2900 samples / second
Where:

e V(with no ‘p’ or ‘a’): power rail measured at 12-bit precision
o Example: 3.3V is 3.3V measured at 12-bit precision

e Vp:p = precise power rail; measured at 20-bit precision
o Example: 3.3Vp is 3.3V measured at 20-bit precision

e Vpa:p = precise power rail; measured at 20-bit precision and a = adapter
o Example: 1.8Vpa, is 1.8V measured at 20-bit precision on the 660 M.2 adapter
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Though the GUI only offers a set selection of options within those frequency ranges, the iRiser is capable
of running at significantly slower frequencies than 1Hz. Additionally, a user can run at frequencies
differing to those shown on the GUI (e.g. 200Hz, 150Hz, 20Hz are all acceptable values on the CLI but are
not listed in the GUI due to space constrictions).

The Duration (s) and Record Count radio buttons are used for selecting the recording limit. Only one of
these radio buttons can be selected at any time, and which one you pick determines when the recording
will stop. The value specified in the text box below these radio buttons will be used as the corresponding
value to whichever radio button option was picked. For example, if the “duration” radio button is
checked, then the value specified in the text area will be time in seconds.

The Duration (s) radio button also allows you to input a total time for the recording in seconds. Once the
recording hits this time limit, it will automatically stop recording. While the GUI only allows you to
specify seconds, recording from the cli can be specified in microseconds (us) for recordings that need to
be more precise.

The Record Count specifies the total number of records you wish to record before stopping. An example
of this might be a recording that records at 100 samples per second (100Hz) and for 1250 record count.
For this, once the ongoing trace has taken 1250 samples the recording will automatically stop. You can
calculate the time taken for this by dividing record count by frequency (1250 / 100 = 12.5 seconds).

The Power Rails selection area is comprised of checkboxes representing the equivalent power rail on the
iRiser. The available power rails represented here will change based on what is available on the current
selected iRiser.

To see what power rails are available on the current selected iRiser from the CLI, enter the command:

iriser -d <slot> show power available

The Recording directory text area is the name of the recording. If this is left blank, a recording directory
will be automatically added for you in the format “SBPower-MM-DD-YYYY-HH-MM-SS”. This recording
directory will contain all of the power / voltage / current data for the recording.

To the right-hand side of the recording directory text box is a drop-down menu. This contains a list of all
the names of previous recordings on the system. Selecting one of these items from the drop-down will
replace the text inside the ‘recording directory’ text box with the drop-down element selected.

Present
Recording Directory
Power
SBPower-MM-DD-YYYY-HH-MM-55 hd

someRecording

ITime elapsed (3} : --

= SEPower-06-24-2025-05-32-07
[Time remaining (5] -

SEPower-06-24-2025-11-26-12

i i Delete
endtime recountCount View L Delete J g pouer.06-24-2025-08-28-30

YTTATA2828323135 10517 | Wiew Recording | | Delete recording ! =
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The <Record> button is used to start the recording. It will take whatever values are currently set in the
other 4 GUI elements and use them to start the recording. Once the recording is started, this button will
change to show a ‘stop’ value instead. After the recording has reached its full allotted time (set in the
duration / record count text area) or the recording has stopped for another reason, this button will
change back to ‘record’. When a recording is in progress, the iRiser recording status section of the page
will change to notify the user that a recording is in session.

iRiser recording status

In the lower row of the table is the recording status for any ongoing recording. This section gets updated

when a recording is started from the GUI or CLI to show the user the state of the current recording. The
“start time” is the start time of the power recording, the “end time” is when the recording finished.

4
- 100 Hz - 100 Samples [ Sev SBPower-MM-DD-YYYY-HH-MM-55 |
Record

For recordings started using the ‘duration’ option, the GUI will display a “time elapsed” and “time
remaining” table that helps the user keep track of how long the recording has left. These values are
updated every second. Additionally, for the recordings using “duration”, the recording’s End Time will be
calculated immediately and shown on screen in the “end time” element.

For the recordings started using the ‘record count’ option, the GUI will instead show a current record
count for all power rails. These values are also updated automatically every second. The power rails
shown are the ones currently being used in the recording. Once every power rail used in the recording
has recorded the ‘target record count’ number of records, the recording will finish. As the end time for
these types of recordings is unknown, the “end time” element will display as ‘Unknown’ until the
recording has finished, where it will be automatically updated to show the real end time.
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Past recordings table

This recording table is used to list all the past recordings saved to disk for this iRiser. The table is
automatically updated when a recording is finished. You will know when a recording was added to the
table as it will fade from blue to white. This is also automatically updated when the iRiser dialog is closed
and re-opened. Inside the table are six columns.

e Directory = This column contains the name of the directory the recording was saved to

e Power devices = This column lists the voltage rails used for this recording

e Status - Tells the current status of the recording

e Date - When the recording was started.

e Size - Size of the recording in bytes.

e View - Populated with a button that, when clicked, loads the recording it is associated with.
e Delete - Populated with a button that, when clicked, deleted the corresponding recording.

When a recording is added, the table is populated with the recording’s variables as seen below.

Past Recordings

Directory
test

Power Devices Status Date Size View Delete | Delete all |
12Vp33Vp Complete Mon, 23 Jun 2025 20:02:06 64864 ' View Recording | | Delete recording |

Refresh icon

At the top left-hand side of this table is a refresh icon. Pressing it will refresh the table to check for new
and updated recordings. This is useful if the user is recording using a test, or via the CLI and wants to re-
update the GUI in order to view the recording. It will also delete recordings from this table and the tabs
at the top of the page if the corresponding recording no longer exists.

A note on showing ongoing recordings

This page will check for ongoing recordings when any of the Actions below are performed:
1. The user closed and opened the page
2. The user hits the record button:
e [f there is already an ongoing recording when the user hits this button, an alert will appear
on screen letting the user know a recording is already in progress.
o Pressing ‘record’ will not stop the current recording, or start a new recording if one is

ongoing.

3. The user hits the ‘refresh’ icon at the top of the past recordings table
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If any of the above Actions are performed, while a recording is already taking place in the background,
the on-screen GUI elements will update to reflect the variables currently being used for the test. If
scenario number 2 happens, the GUI will also display an alert stating there is already a recording in
progress so you know the recording you tried to start is not the one currently recording.

192.168.1.160 says

A recording is already in progress, details now on screen.
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Viewing recordings

The second view of this power tab is the load recording view. This view is for displaying past recordings
in a navigable chart, while displaying additional useful information such as statistics about the data
being displayed. To navigate to this page, hit a ‘View recording’ button in the row of the table of the
recording you would like to view.

iRiser5>+ Slot0

GPIO

Actions Signals m

Main

SBPower-06-24-2025-0... 3§

Power || Voltage || Current|

Recording Summary

Directory

SEFPower-08-24-2025-08-
3207

Record Date

Tue, 24 Jun 2025 12:32:08

100 Hz

Recorded statistics view

Statistic Value

EDSFF 12.0V7 Al

o0 power (=vg) | 353 (mW]

oV Al

oD power (min) 1.24 (m)

OV Al

o0 power jmax) [ 5.85 (mi)

.2 3.3V Al pawer (avg) 0.00 (mj
1.2 3.3V Al pawer (min) 000 (m |
1.2 3.3V At pawer (max) 0.27 (m]

TV power fava] 327,66 (mi)_|

OV power (min} 32884 (miW)
EDSFF 12.0V power {max) 238 05 (miV)
EDSFF 3,3vAus power (avg) 5724 ()|
EDSFF 3.3VAux power {min) 55,63 (V]
EDSFF 3.3WPus power max] 56,80 i

Power [mW)

400
[T L1l ume L 1 iim Al 1 b ITY TN e
300
200
100
o u v ¥ u
0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4500 5,000 65500 4000 6500 7,000 7,500 8000 6,500 5,000 9,500
Record #
— Dataset 12Vp — Dataset 3.3Vp — Dataset 12V Dataset 3.3V CanvaslS com
L s dag N ™ L " Ay | |
I LD ILJ ]
1,000 2,0 3,000 4,000 5,0 6,000 7,000 8,0 9000 ooieom

At the top of the page, there will now be a newly opened tab with the name of this recording as the text
in the tab. In order to navigate back to the main page, hit the ‘main’ tab at the top of the page. Currently
we only allow you to open 4 recordings at any one time, trying to open a 5th will give you a notification
stating you must close an opened recording before attempting to view another.
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Recording summary

At the top left corner of the page is the Recording Summary table. In here is the recording’s directory
name, the date and time the recording was taken and the sampling frequency this recording was taken
at. This is automatically populated when an existing recording is viewed on screen:

iRisers+ Sloto

GPIO Actions Signals m

Main SBPower-06-24-2025-0... 3§

| Power | | Voltage || Current |

| Recording Summary

SBEPower-08-24-2025-03-
32-07

I Record Date | Tue, 24 Jun 2025 12:32:06
Frequency

Directory

Recording Summary

5B Power-08-24-2025-02-
32-07

Record Date | Tue, 24 Jun 2025 12:32-06 (P~
100 Hz

view
Value
()

Statistic
EDSFF 12.0V Atal) pow
EDSFF 12.0W AtaD power |
EDSFF 12.0V AloD power (max

Directory

575 (] Frequency
265 (M)

338.95 (mW)

Poweer [m'W)
A

EDSFF 3.3VAux pawer (awg| 57 .24 {m\)}
EDSFF 3.3WAux power (min 55.83 (m\Y)
EDSFF 3.3VAux pawer (max) 58.90 (m\Y)

Current Selection window

This Current Selection window differs slightly from the last as it gives information on what data is
currently displayed on screen. It will dynamically change with the data shown in the chart. This provides
some useful information including the start and end time of the current selection window, the number
of samples contained within this window and in the last row an iRiser command that you can copy and
paste onto the cli to get this CSV data. The command requires you to replace the “[Option]” with one of
the options displayed below.

For example, in this recording, the only options available are 12Vp, 3.3Vp, 12V and 3.3V. So, the
command for getting the 12V data for this section would look like:

iriser -d 0 show power SBPower-06-24-2025-08-32-07 12V 1750768326731416502
1750768430735497500 -gq

Or for 3.3V, the command would be:

iriser -d 0 show power SBPower-06-24-2025-08-32-07 3.3V 1750768326731416502
1750768430735497500 -q
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The drop down next to ‘# of records' provides an option to view the number of records for every power

rail used in the recording. This is useful if you’re recording on an iRiser using ‘duration' as the power rails
being recorded may differ in the number of samples they record per second. Selecting an item from the
drop down will automatically populate the value on screen.

Recorded Statistics View

At the left-hand side of the page, there is a table labeled “Recorded statistics view”. This is a dynamically
updating view containing statistics about the current selection window’s data.

This will automatically update every time a new selection is made in the chart. It will display information
about all the power rails used within the recording and give an average, max and min value for the
measurement type currently in view.

Statistic WValue Statistic Value Statistic Value
EDSFF 12.0V AtoD pawer fvg) | 3.53 (mY) EDEFF 12.00 AtaD veltsge (avg) | 11804.08 {miv) EDSFF 12.0 AtoD currend (avg) 0.30 {mA)
EDSFF 12.0W AlaD pawer {min} | 1.24 [mA) ECSFF 12.0W Aol voltage {min) | 1158681 {miv) EDEFF 12,0 AtoD currend (min) 010 {mA)
EDSFF 12.0V AtoD pawer {max) | 5.95 (MY} EDEFF 12,0V AloD voltage (max) | 11800.87 {miv) EDEFF 12,00 AlaD currend {max) 0.50 {mA)
M2 3.3V Aol powes (=) 0.00 {ml) M2 3.3V Aol vollage (avg) Z217.78 (miv) M2 3.3 AeD current (=) 0.00 {maA)
M2 3.3V AloD powes {min) 000 {mi) M2 3.3 Ao vollage {min) 3215.52 {mV) M2 3.3V AoD currend {min) 0.00 {mA)
MLZ 3.3V AloD powes {mas) 0.27 (m) M2 330 AlnD voltage (max) I219.53 {mV) MLZ 3 30 AloD current {max) 0,08 {ma)
EDSFF 12.0W power (vg) 327508 (my) EDEFF 12.0V voliage javg) T1805.81 (i) EDSFF 12.0V current fawg) F7.53 (ma)
EDSFF 12.0W power {min) 326.84 (m\¥) EDSFF 12.0W voltage {min) 11287.00 {mv) EDCSFF 12.0 cument {min) 2T 4T (mA)
EDSFE 1200 power (rmax) 332.95 (ml¥) EDSFF 12.0W woltags (max) 11887.00 {miv} EDSFF 12,0V current {max) 2B 40 [mA)
EDSFF 3.3Aux pawer [avg) 57.24 {m¥) EDEFF 3.3VAx vollage [avg) 221568 (mV) EDSFF 330K current (avg) 17.80 {ma)
EDSFF 3.3WAux power (min} 55.63 {ml) EDSFF 3.3WAux voltage (min) 3218.00 {mv) ECSFF 3.3WAux current fmin) 17.30 {mA)
EDSFF 3 3%A0x pawer {max) 53.90 {miY) EDEFF 3.3%Aux voliage {max) 2318.00 (mf) EDSFF 330k current fmax) 18.32 (ma)
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Recorded data charts

The last and main part of this view is the data chart. This chart displays the CSV data collected during the
recording in a navigable chart.

|Power || Voltage| | Current |

Power data

11/06/2025, 11:45:38.444288 : 58.938mW

Power (mW)
£
=3

20
] . & il P A e p— & i i
11/08/202 11/06/202 11/06/202 11/08/202 11/06/202 11/06/202 11/06/202 11/0e/202 11/06/202 11/08/202 11/08/202 11/06/202 11/06/202 11/08/202 11/06/202
3, 5, 5, 5, 5, 5. 5, 5, 5. 5, 8, 5. 5, 5, 5,
1145308 1145318 11:45:32.8 11:45:33.8 11:45:34.8 11:45:35.8 11:45:36.8 11:45:37.8 1145388 11:4530.8 11:45:40.8 11:45:41.8 11:45:42.8 1145438 1145448
5184 5184 5184 5184 5184 5164 5184 5184 5184 5184 5184 5184 5184 G184 5184
Time

== Dataset 12Vp = Dataset 3.23Vp = Dataset 12V Dataset 3.3V

| [ ] _— [
N S S SUNNE SN B T S DU BN B BN SR e

Canyas)s. con

There are 2 sections to each chart, a timeline view across the bottom 1/4 and the main view spanning
the rest of the space. This type of chart is used as some recordings may be many millions of samples in
size and the webpage would be unable to load all of these samples into memory.

Depending on the type of recording used, the chart will be created using either ‘record numbers’ or
‘time’ as the x-axis:

If a recording was complete using the ‘record count’ option, the chart will be displayed using record
number as the x-axis.

e If the recording is completed using a ‘duration’ option, the chart will display with a time-based x-
axis.
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At the top left corner of the page are 3 buttons: Power, Voltage and Current. Clicking any of these will
change to the corresponding power/current/voltage chart.

iRiser5+ Sloto
GPIO Actions Signals

Main SBPower-06-24-2025-0...

| PowerH Voltage || Current| Current set
cording Summary Start time : Tue, 24 Jun 2025 12:32:06 End fime : Tue, 24 Jun 2]
Directary 527-3‘. or-06-24-2025-08- o
Record Date | Tue, 24 Jun 2 fon = 12Vp.
{ [Froquency [ 100k \ Power \ | Voltage \ \ Current \ = "!
Recorded statistics view )
Pow¢

Statistic

Timeline view and navigation

The timeline view is a down-sampled overview of the entire recording. It is used to navigate through the
full recording. To change what section you are currently viewing on screen, you can either left-click a
section of the timeline view that is shaded over, or move one of the vertical sliders (seen on the
screenshot below at 15 and 30 seconds respectively). The area between the sliders is what will be shown
on the main chart.

If the area selected on the timeline exceeds a maximum limit of onscreen samples set by SANBlaze, the
sliders may move automatically to re-align with what is actually displayed on screen. As mentioned
previously, this is a restriction put in place as the GUI can only safely handle a certain number of samples
on screen due to memory restrictions.

CanvasJS.com
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Main chart

Power data =
400
12/06/2025, 13:16:48.326528 : 317.355mW
-‘-‘-300 i l‘ I mmhmuq—lrm L il L n A bl “ -m-“
=
E
= 200
3
& 100
0 T T f T f T T T T T 1 T T T T
12/06/2025, 12/06/2025, 12/06/2025, 12/06/2025, 12/06/2025, 12/06/2025, 12/06/2025, 12/06/2025,

13:16:46.750272  13:16:48.750272  13:16:50.750272  13:16:52.750272  13:16:54.750272  13:16:56.750272  13:16:58.750272  13:17:00.750272

As mentioned above, the main chart is a full, non-down sampled view of the data within the selected
window on the timeline. The axes ranges are automatically set via the CanvaslS rendering functionality
to best suit what is on screen.

To zoom in to this chart, the user can either left-click and drag on one of the sliders on the timeline, or
alternatively left-click and drag on the main chart to zoom in on that current section. Zooming out
however, can only be done using the sliders on the timeline.

Mousing over the chart will display information about the data sample closest to the cursor. On the
screenshot above, the charts using ‘time’ as an x-axis will display the time of the current moused over
sample and its value at that moment. For charts using ‘record number’ as the x-axis, the mouse over
tooltip will show record number and value.
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Getting Started with the CLI

This section describes:

e |dentifying the slots containing an iRiser.

e Populating slots with iRiser hardware

e Command Structure used.

e Displaying the iRiser current state of signals.

e Manually setting or clearing a control signal.

e How to Save, Store, and Share .cfg and .sh Files.
e Find iRisers on PCle.

e Using Read and Write commands.

e Setting the GPIOs to Initial Default State.

e Writing the GPIO Registers as 32-bit Values.

e Setting /0 and GPIO Values from a File.

o Verify the Device Under Test is Linked Correctly.

Identifying Slots Containing an iRiser
Because iRisers can coexist with standard SANBIlaze risers, use the following command to identify which
slots contain an iRiser:

sb_i2c2 -d a -i

INFO: System 01[MB] SBExpress SN=64fc8ad9 Rev=R01l i2c=/dev/i2c-0 SDB=/dev/ttyACMO VLUN=0

INFO: Slot Main MI Priv o) t 1 PCIe Prsnt Latch Width Speed Power BluelLED RiserID
INFO: —=== —=== —=== ————= ——= ——= —— = o — ———m— S mmmm —mmmm mmmmm e m e
INFO: 0 0 1 none 0 100 1 09:00.0 1 0 4 5 1 1 600952000
INFO: 1 0 1 none 0 101 1 07:00.0 1 0 4 4 1 0 600952000
INFO: 2 0 1 3 0 102 1 05:00.0 1 0 4 4 1 0 600957003

In the above example, the iRisers are located in slots 0 and 1, and are identified by the RiserID of 600952xxx.

Populating Slots with iRiser Hardware

e For SBExpress-RM5:
o Only iRiser5 and iRiser5+ devices can be installed in RM5
o A maximum of four iRiser devices are supported and can be installed in slots 6, 7, 8 or 9

e For SBExpress-DT5:
o Only iRiser5 and iRiser5+ devices can be installed DT5
o A maximum of three iRiser devices are supported and can be installed in slots 0, 1, or 2

e For SBExpress-RM5+:

o Only iRiser6 and iRiser6SE devices can be installed in RM5+
o Upto 16 iRiser devices are supported

©2025 Copyright, SANBlaze. All Rights Reserved. iRiser™ Family User Guide P/N: 400-000033 Rev. 3.5 45



Command Structure
iRiser commands use the following structure:

iriser <-d> <slot# of the iRiser> <action> [feature]

Where: < >=required and [ ] = optional

Help is available and is context sensitive to the -d # of the device:
iriser -d <slot> help : for iRiser device installed in chassis slot 0
Additionally, help can be displayed for specific Actions and/or features:

1. iriser -d <slot> help <action> :shows help for the Action specified

Available Actions:
[read] | [write] | [show] | [dump] | {set] | [clear] | [start] | [stop]|[reset]|

[init] | [status] | [config] | [edit] | [mirror] | [unmirror} | [input] | [output] |

[direction]

Note that the parameter [dump] prints the FPGA registers and is mostly for internal use.
2. iriser -d help <slot> <feature> :shows help for the feature specified

Available features : [action|sequence|logging|power]

3. iriser -d <slot> help <action> <feature> :shows help forthe Actionona
specified feature that is supported

by that Action

Specific commands and examples are shown below.
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Checking the Current State of Signals

The following command shows the names and state of the signals under iRiser control:

iriser -d <slot> show gpio

(Default GPIO settings shown below)

Direction: I/O (UC) user writable signal, i/o (LC) signal locked

GPIO|31 24123 16|15 817 0
U[U|U|U[S|S|S|S|S|L|R|P|P|M|D|P|T|T|(T|T|T|T|(T|T|P|[P|P|S|3|1|C|P
S|S[S|S|B|[B|B|B|T|E|F|L|L|F|U|R[x|x|x|x|x|x|x[x|1|0[W[M|V|2|L|E
R|R|R[R|G|G|G|G|A[D|U|N[A|G|A[S]|3]|3[2]2|1|1|0|O0|C|C|R|IR|3|V[K|R
3(2|1|0(P|P|P|P|T|E|(E|E|E|[E|L|N|P|N|P[N|P|N|[P|N|L[L|D|S R[S
T|T|T|T|I|I|I|I|U|D|D|D|D|D|P|T KIK|I|T E|T
S[S|S|S|[O]|O|OfO|S|S|S|S|S|S|T|L L|IL|S|L Q|0
T|T|T|[T|3|2(1|0|L|F|F|F|F|F|L L|L
O|O|OfO|T|I|IfT|I|IfI|TI|I|I|(i|I|O|O|O|O|OfO|O|O[O|O|I|I|O|O|I|O|Dir:[0x214]0xf000ffcd
ojofojo|lfrjr|ifrjrjofrjojofrjo|1frjr|1frjzr|1frjo|ofo|r|1f{1jo|1f{val:[0x200]0x0fd2ffld

Alternative format for the same output:

iriser -d <slot> show gpio2 (or gpiol)

Bit Name Val Description

00[I] PERSTOL 1 Setting low asserts perst

01[1I] CLKREQL 0 Setting low asserts clkreqg

02[0] 12v 1 Setting low disables 12V

03[0] 3V3 1 Setting low disables 3V3

04[1] SMRSTL 1 Setting low resets SMBus

05[1] PWRDIS 0 Setting high sets PWRDIS signal to EDSFF
06[0] POCLKL 0 Setting low enables PO clock

07[0] P1CLKL 0 Setting low enables Pl clock

08[0] TxON 1 Setting low disables Tx[0]-

09[0] Tx0P 1 Setting low disables Tx[0]+

10[0] Tx1N 1 Setting low disables Tx[0]-

11[0] Tx1P 1 Setting low disables Tx[0]+

12[0] Tx2N 1 Setting low disables Tx[0]-

13[0] Tx2P 1 Setting low disables Tx[0]+

14[0] Tx3N 1 Setting low disables Tx[0]-

15[0] Tx3P 1 Setting low disables Tx[O0]+

16[I] PRSNTL 0 Setting low forces PRSNT, normally input from drive
17[0] DUALPTL 1 Setting low forces Dual Port signal to drive
18[1I] MFGEDSF 0 EDSFF MFG signal

19[1] PLAEDSF 0 EDSFF PLA (Power Loss Ack) normally input from drive
20[1I] PLNEDSF 1 EDSFF PLN (Power Loss Notification)

21[1I] RFUEDSF 0 EDSFF RFU (Reserved Future Use) pin

22[1I] LEDEDSF 1 EDSFF LED low enables LED

23[1] STATUSL 0 Setting low enables blue status LED at front
24[1] SBGPIOO 1 Spare GPIO wired to TP on DT5 "A" board
25[1I] SBGPIO1 1 Spare GPIO wired to TP on DT5 "A" board
26[1I] SBGPIO2 1 Spare GPIO wired to TP on DT5 "A" board
27[1] SBGPIO3 1 Spare GPIO wired to TP on DT5 "A" board
28[0] USROTST 0 User monitor connector on iRiser5

29[0] USRLITST 0 User monitor connector on iRiser5

30[0] USR2TST 0 User monitor connector on iRiser5

31[0] USR3TST 0 User monitor connector on iRiser5

Notes from the previous output:

For Direction (0x214), certain signals may be locked by SANBlaze. These cannot be changed or sequenced.

©2025 Copyright, SANBlaze. All Rights Reserved. iRiser™ Family User Guide P/N: 400-000033 Rev. 3.5 47



e O - ASignal that can be sequenced.

e 0-—ASignal that cannot be sequenced.
e 1-Signalis"set".

e 0-—Signalis"clear".

Note also that reading and writing the iRiser register at 0x210 is the Setting Register for the GPIO; the
actual Signal value (which may differ from the SET value in the case of a Wired OR signal) can be read
from register 0x200.

The following is an example of reading a SET value versus a Current 10 value:

Set Value

iriser -d <slot> 0x210
00000210: ebfdffff

Current Value

iriser -d <slot> 0x200
00000210: ebfdffff

Manually Setting or Clearing a Signal Control
Each Signal can be "set" or "cleared" by bit location or by Signal name. Use either of the following
syntax examples to set or clear a Signal control:

e Setting by Signal name (from the show GPIO table above):
iriser -d <slot> set dualO0l

e C(Clearing by bit location [0:31]
iriser -d <slot> clear 0

Note that Signal names are not case sensitive. The commands above both operate on the same bit[0].

How to Save, Store, and Share .cfg and .sh Files
To save iRiser information to the current directory, store to a specified path, or share the .cfg and .sh
files, use the following command:

iriser -d <to slot> -f /etc/iRiser/<system>/<from slot>/active.cfg

For example, if you want slot 1 to have the same active.cfg file as slot 2:

iriser -d -1 -f /etc/iRiser/<system>/2/active.cfg
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20:

22

23:

31:

4b:

Configuration Files

The commands to create and upload a config file are below:

Create:
iRiser -d <slot> write -f [configFileName.cfg]

Import:
iRiser -d <slot> -f [configFileName.cfg]

Find iRisers on PCle
To find an iRiser on PCle, use the following command:

lspci |grep SANBlaze

In RM5 or DT5 only

e iRiser5is Device 2015, revision d1 or higher
e iRiser5+ is Device 2035, revision fe or higher
e DT5 Motherboard is Device 2004

e RMS5 Motherboard is Device 2005

For example:
lspci |grep SANBlaze

00.0 Signal processing management: SANBlaze Technology, Inc.
00.0 Signal processing management: SANBlaze Technology, Inc.

00.0 Signal processing management: SANBlaze Technology, Inc.

In RM5+ only

e |Riser6 is Device 2016, revision b2 or higher

o |Riser6SE is Device 2026, revision XX or higher
e RM5+ Motherboard (MI5) is Device 2045

e RM6 Motherboard (MI6) is Device 2046

For example:

lspci |grep SANBlaze

00.0 Signal processing management: SANBlaze Technology, Inc.

00.0 Signal processing management: SANBlaze Technology, Inc.

Device 2004 (rev af)
A DTS

Device 2015 (rev dl)
A iRiser5

Device 2035 (rev fe)
N iRiser5+

Device 2016 (rev b2)
A iRiser6

Device 2045 (rev 6e)
A RM5+

The program “find_iRiser_USB” can be used to locate the USB connection to the iRiser. This program is

needed by the openocd flash procedure, which now finds the iRiser hardware to program by slot/USB.
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Using Read and Write Functions
You can write to a script using -s or write to a file using -f. Note that the read function however, can only
be used on a file. For example:

[root@DT5 ~]# iriser -d <slot> write -s testcfg.sh

This builds a new script testcfg.sh from the current configuration.

[root@VLUN-QA-100-104-IPMI-149 ~]# iriser -d <slot> write -f testcfg.txt

Write user configuration file testcfg.txt and exit.

[root@VLUN-QA-100-104-IPMI-149 ~]# iriser -d <slot> read -f testcfg.txt

Restores iRiser from configuration file testcfg.txt and activates.

Setting the GPIOs to Initial Default State

There are two commands which reset the GPIOs to the default state:
e init
o reset

To set an iRiser device to the factory default state, use the init command.
iriser -d <slot> init

This:
e Stops the sequencer at <slot> if running.
e Writes the default value to the GPIO output register at 0x210.
e  Writes the default value to the GPIO direction register at 0x214.
e (Clears the sequence memory to zero.

After the init command is used, the drive under test should re-link on PCle and power up ready and the

sequencer is stopped.

iriser -d <slot> reset
To set the GPIOs to default state but leave the iRiser sequencer memory intact, use the reset command.
This:

e Stops the sequencer at <slot> if running.

o  Writes the default value to the GPIO output register at 0x210.

o  Writes the default value to the GPIO direction register at 0x214.
e Leaves the sequencer memory as currently programmed.

After the reset command is used, the drive under test should re-link on PCle and power up ready and

the sequencer is stopped.
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You can verify the current status at any time with the following command:

iriser -d <slot> show gpio

Direction: I/O (UC) user writable signal, i/o (LC) signal locked

GPIO|31 24123 16|15 817 0
U|U|U|U|S|S|S|S|S|L|R|P|P[M[D|P|T|T|T|T|T|T|T|T|P|P|P|S|3|1|C|P
S[S|S|S|(B|B|B|B|T|E|[F|L|L|F|U|R|x|x|x|[x|x|x|[x|x|1|[0|W|M[V|2|L|E
R|R|R[R|G|G[G|G|A[D|U|N[A|G|A[S|3]|3[2]|2|1|1]|0|O0fC|C|R|R|3|V[K|R
3(2|1|0(P|P|P|P|T|E|(E|E|E|[E|L|N|P|N|PIN|P|N[P|N|L|L|D|S R|S
T|T|T|(T|I|I|I|{I|U|D(D|(D|D|D|P|T K|IK|I|T E|T
S|S[S|S|O0|O|0|O|S|S|S|S|S|S|T|L L|IL|S|L Q10
T|T|T|[T|3|2(1|0|L|F|F|F|F|F|L L|L
0|0 OfI|I|I|I|I|I|I|I|I|I|1|I|O|O|O|O|O|O|O|O|O|O|I|I|O|O|I|O|Dir:[0x214]10x£f000ffcd
010001 f1|1|1f1]|2)O0f1]|0|Of2]|0O|1f1]|2|21f1|2|1f{1]0|Of0]|21|1|{1]0|1|Val:[0x200]0x0fd2ffld

Writing the GPIO Registers as 32-bit Values

You can set the I/O direction register (at 0x214) as a 32 bit write, as follows:

iriser -d <slot> 214 0x00000000

Where zero is input, 1 is output. The command above sets all GPIOs to input and is a good debug tool to

prove the hardware sets the correct default state.
You can set the 1/0O Value register (at 0x210) as a 32 bit write, as follows:
iriser -d <slot> 210 Oxffffffff

Where zero is clear, 1 is set. The command above sets all GPIOs to level 1.

The above commands will render the device under test (DUT) disconnected. You can use the init
command to recover any unwanted configuration.

NOTE: Some GPIOs are masked off by SANBlaze and are not settable by the user.

Setting I/0 and GPIO Values from a File

Using the example “configFileName.cfg” file created in the Configuration Files section above, the
following command can be used to load a saved GPIO configuration:

iriser -d <slot> -f configFileName.cfg
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Use the following command to view GPIO settings loaded from that saved configuration file:

iriser -d <slot> show gpio

(example GPIO table shown below -- your table view may vary)

Direction: I/O (UC) user writable signal, i/o (LC) signal locked

GPIO|31 24123 16|15 817 0
U(U[U|U|S|S|S|S|S|L|R[P|P|M|D|P|T|T|T|T|T|T|T|T|P|P|P[S|3 cC|P
S|S|S|S|B[B|B|B|T|E|F|L|IL|F|IU|R|x|x|x|xX|x|[x|[x|[x[1]|0|W|M|V L|E
RIR[R|[R|G|G|G|G|A|D|U[N|A|G|A|S|3|3[2[2|1]|1]|0|0|C|C|R[R|3 K|R
3|12|1|(0|(P|P|P|P|T|E|E|E|[E[E|L|N|P|N|P|N|P[N|[P|N|L|L|D|S R|S
T|T|T|T|I|I|I|I|U|D|D|D|D|D|P|T KIK|I|T E|T
S[S|S[S|O|O|O|O|S|S|S|S|S|S|T|L LIL|{S|L Q10
T(T(T|[T|3|2|1|0|L|F|F|F|F|F|L L|L
0|0 O|I|IfT|T|IfI|TI|I|I|T|OfTI|O|O|O|O|O|O|O|OfO|O|TI|TI]|O Iz
0|0j0joj1|1|1|1|ofr|ofrfofofrfofLrfLfLfLfL1|L1|L1|L|O]|O|O|1]|1 01
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Description of the GPIO Signals for iRiser

Signal names should always be checked by the iriser show gpio command. Currently, iRiser Signals are
named as described below, but may change during qualification. Bit numbers are fixed in hardware but
may vary between designs and revisions.

All Signals below are accessible by the sequencer and can be changed in 10nS intervals. This will be
described later in this document. You can manually set or clear any bit by number or name using the
following command:

iriser -d N <name || bit> <set || clear>

Showing the State of a Signal

GPIO bits can be inspected by name or bit number using the show command:

iriser -d <slot> show perst
200:[00] 1

iriser -d <slot> show 0
200:[00] 1

iriser -d <slot> show perst -gq
1

iriser -d <slot> show 1l2v
200:[02] 1

iriser -d <slot> show 2
200:[02] 1

iriser -d <slot> show 12v -gq
1

In the output above, the syntax used is:
input Reg 0x200:[bit] wvalue

Adding the -q (quiet) parameter will return only the state of the bit and may be more helpful for scripting.

show <signal> -qq
Using the -qq flag to the show signal command will suppress all output and exit with 0, if the Signal is
clear or 1 if the Signal is set. The exit value can then be used by the caller. Examples:

iriser -d <slot> show 12v -qq

echo $°?
1

iriser -d <slot> show 12v -qgq && echo signal is clear || echo signal is
set
signal is set

iriser -d <slot> clear 12v

iriser -d <slot> show 12v -qgq && echo signal is clear || echo signal is
set
signal is clear
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Signals Available to Control

The Signals under control are as follows and will differ slightly between iRiser5 and iRiser5+ / iRiser6 /

iRiser6SE.

iRiser>5 Signals

Issue the following CLI command to show all available signals:

iriser -d <slot> show gpio2

Descrip

Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting

tion

low
low
low
low
low

asserts perst
asserts clkreqg
disables 12V
disables 3V3
resets SMBus

high sets PWRDIS signal to EDSFF

low
low
low
low
low
low
low
low
low
low
low
low

enables PO clock
enables P1 clock
disables Tx[0]-

disables Tx[0]+
disables Tx[0]-
disables Tx[0]+
disables Tx[0]-
disables Tx[0]+
disables Tx[0]-
disables Tx[0]+

forces PRSNT, normally input from drive
forces Dual Port signal to drive

EDSFF MFG signal
PLA L (Power Loss Ack) normally input from drive
PLN L (Power Loss Notification)

EDSFF R

FU (Reserved Future Use) pin

EDSFF LED low enables LED

Setting low enables blue status LED

Disable USB used to update FW SANBlaze use only
Spare GPIO reserved for future use

Spare GPIO reserved for future use

Spare GPIO reserved for future use

Mirror
Mirror
Mirror

connector on iRiser5 Bit[0]
connector on iRiser5 Bit

Bit Name Val
00[0] PERSTOL 1
01[1] CLKREQL 0
02[0] 12v 1
03[0] 3v3 1
041[1] SMRSTL 1
05[1] PWRDIS 0
06[0] POCLKL 0
07[0] P1CLKL 0
08[0] Tx0ON 1
09[0] Tx0P 1
10[0] Tx1N 1
11[0] Tx1P 1
12[0] Tx2N 1
13[0] Tx2P 1
14[0] Tx3N 1
15[0] Tx3P 1
16[I] PRSNTL 0
17[i] DUALPTL 1
18[1I] MFGEDSF 0
19[1] PLAL 0
20[1] PLNL 1
21[1] RFUEDSF 0
22111 LEDEDSF 1
23[1] STATUSL 1
24 [1] USBDISL 1
25[1] SBOGPIO 1
26[1] SB1GPIO 1
27[1] SB2GPIO 1
281[0] USROTST 0
291[0] USRITST 0
30[0] USR2TST 0
31[0] USR3TST 0

Mirror

[1]
connector on iRiser5 Bit[2]
[3]

connector on iRiser5 Bit
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iRiser5+ / iRiser6 / iRiser6SE Signals:

Issue the following CLI command to show all available signals:

iriser -d <slot> show gpio2

Descrip

Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting
Reading

tion

low
low
low
low
low

high sets PWRDIS

low
low
low
low
low
low
low
low
low
low
low
low

SCL from MI
SDA from MI
PLN L (Power Loss Notification)
PLA L (Power Loss Acknowledge)
EDSFF LED low enables LED

Setting low enables blue status LED

asserts perst

asserts

disables
disables
disables

enables

enables

disables
disables
disables
disables
disables
disables
disables
disables

forces PRSNT,

clkreq

12V to EDSFF
3V3 to EDSFF
3V3 to M.2

PO clock
Pl clock
Tx[0]-

signal to EDSFF

normally input from drive

indicates presence of M.2 adapter

I2C
I2C

Setting low resets SMBus

SMB Ale

Reading low indicates M.2 adapter is initialized and ready

rt

Input High holds FPGA in Reset,

Mirror
Mirror
Mirror

connector on

connector on

connector on

Bit Name Val
00[0] PERSTOL 1
01[TI] CLKREQL 0
02[0] 12VEDSF 0
03[0] 3V3EDSF 1
04[0] 3v3M2 0
05[] PWRDIS 0
06[0] POCLKL 0
07[0] P1CLKL 0
08[0] Tx0ON 1
09[0] Tx0P 1
10[0] Tx1N 1
11[0] Tx1P 1
12[0] Tx2N 1
13[0] Tx2P 1
14[0] Tx3N 1
15[0] Tx3P 1
16[I] PRSNTL 1
17[1] ADPRSNTL 1
18[1] SCLI2CMI 1
19[1] SDAI2CMI 1
20[1I] PLNL 1
21[1] PLAL 1
22[1] LEDEDSF 1
23[1] STATUSL 1
24 1] SMRSTL 1
25[1] SMBALRTL 1
26[1] ADPINITL 1
271[1] FPGARST 1
281[0] USROTST 0
291[0] USRLITST 0
30[0] USR2TST 0
31[0] USR3TST 0

Mirror

connector on
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Setting GPIO Direction and Value

You can set any bit with the name of the Signal, and you only need enough text to be unique. You can

set the direction or the value of each bit. Note that the case used is insensitive.

Also, if an Action sequence is running, the GPIOs are under control of the Action sequence and may change.

Use the show gpio command to read Signal names and determine if the sequencer is running or

stopped. For example:

Dir:[0x214]0xfeO02ffcd

iriser -d <slot> show gpio

GPIO|31 24123 1615 817 0
u|u|u|u|s|s|s|u|s|L|R|P|P|M|D|P|T|T|T|T|T|T|T|T|P|P|P|S|3|1|C|P
S[S|S|S|B|B|B|S|T|E|[F|L|L|F|U|R|x|x|x|[x|x|x|[x|x|1[0|W|M|[V|2|L|E
R|R|R[R[2|1|0|B|A|D|U|N|A|G|A|S|3]|3]|2]|2|1|1|0|0|C|C|R|R[3|V|K|R
3|2({1|o|Gc|G|G|D|T|E|E|E|E|E|L|N|P|N|P|N|P|N|P|N|L|L|D|S R|S
T|T|T|T|P|P|P|I|U|D|D|D|D|D|P|T K|K|I|T E|T
s|s|s|s|z|r|T|s|s|s|s|s|s|s|T|L L|L|s|L Q|0
T|T|T|T|O|O|O|L|L|F|F|F|F|F|L L|L
o|o|o|olofofofz|z|T|T|T|T|T|0|I|0|O|O|O|O|O|O|O|O|O|I|I|O|O|I|O
ofofr|r|z|1f1fr|{o|r]jo|Lfofofr|o]|z|LfLfr|r|{L|z|Lfofofo|1|L]|L|OfL

Val:[0x200]0x3£f52ff1d

Mirroring GPIO:
Sequencer:

perst01[0]->usrOtst[28]

Stopped

Signal Access by Name

iriser
iriser
iriser
iriser

Signal Access by Bit Location
-d <slot>

iriser
iriser
iriser
iriser

-d <slot>
-d <slot>
-d <slot>
-d <slot>

-d <slot>
-d <slot>
-d <slot>

out usr0
set usr0
clear usr0
in usr0

out 28
set 28

clear 28
in 28

12v[2]->usrltst[29]

Note: While it may seem easier to use bit number, SANBlaze recommends that you use names when

scripting because the bit locations may change from one design to the next, whereas the names will

stay consistent.
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Measuring Power

There are two distinct ways iRiser devices measures power:

e Backward-Compatible Power Measurement
e Power Measurement via Analog-to-Digital and DMA-to-Host Memory

Backward-Compatible Power Measurement

For backward compatibility, the iRiser5 contains the same power circuitry as the 959 EDSFF riser. Power
currently displayed on the GUI and recorded in the .csv files is based on the INA228 12C A-to-D and is
accessed with the following command:

sb i2¢2 -d 0 -m

INFO: System 01[00] SBExpress SN=64fc8ad9 Rev=R01l i2c main=i2c¢-0 i2c mi=i2c-1 SDB=/dev/ttyACMO
INFO: 01[00] Vload=11896.250mV, Iload=310.362mA, Pload=3692.142mwW

Power Measurement via A-to-D and DMA-to-Host Memory

The iRiser hardware can sample power ~1M times/second (actual maximum rate is 961,538
samples/second) or average up to 1M samples.

Note: Although the hardware can support sampling 12V power at ~1M samples per second, it is
recommended to limit the sampling rate to no greater than 250k for best results. OCP also recommends
250k as the maximum sampling rate.

3.3V Margining

Note: To margin the 3.3V power rail on a device under test, the iRiser 5+ must be paired with a 660
EDSFF-to-M.2 Adapter.

Show range of margining support

To show the range of voltage adjustment supported by the 660 M.2 adapter, use the following
command:

sb_i2c2 -d <slot> -U -r

INFO: System 01[00] SBExpress SN=960E3040001 Rev=R01l i2c main=i2c-0
i2c mi=i2c-1 SDB=/dev/ttyACMO VLUN=0

INFO: 01[00] 3.3V adjustable range - min=2.630V, max=3.990V
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3.3V margining adjustment

To margin the 3.3V power rail on the 660 M.2 adapter, use the following command:

sb_i2c2 -d <slot> -U -v XXXX

where: the XXXX value after -v is the voltage level in millivolts you want to set

For example, to margin the 3.3V rail to 3.1V (-6%):
sb i2c2 -d 0 -U -v 3100

INFO: System 01[00] SBExpress SN=960E3040001 Rev=R0l i2c main=i2c-0
i2c mi=i2c¢c-1 SDB=/dev/ttyACM0 VLUN=0

INFO: 01[00] Vl1oad=3095.898mV

Reset the margining level to the default value for the M.2 adapter

To reset the default voltage level for the 660 M.2 adapter, use the following command:

sb_i2c2 -d <slot> -U -v 0

For example:
sb_i2¢c2 -d 0 -U -v 0

INFO: System 01[00] SBExpress SN=960E3040001 Rev=R0l i2c main=i2c-0
i2c_mi=i2c-1 SDB=/dev/ttyACMO VLUN=0

INFO: 01[00] OV specified for 3V3M2 voltage, reset to nominal 3.3V

INFO: 01[00] Vl1cad=3296.289mV

Power Monitoring

The iRiser CLI program has been modified to allow recording power readings on the 12V rail of the iRiser
and allow playback of the recording at a later date.

The recordings are saved to one unique directory which is specified when the recording is started. If
same name is used for multiple recordings, the contents of previous records are replaced with the new.

The following commands are available from the CLI to control/monitor this feature:
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Starting a power recording

To start a power recording, the start power CLI command is used.
The command starts the DMA engine to collect power data and samples can be taken as fast as ~1M
samples/second (Maximum rate 961,538 samples/second).

iRiser -d <slot> start power <recording> <4|12V> <samples> <duration|recordcnt>
Where:

o Recording - name of the directory which will contain the recorded power measurements for the
devices specified

o Samples - Set the number of 1.04us delays between collecting samples by value (1 - 1.04us, 2 -
2.08us, 8 - 8.32us) or period (2s, 4ms, 5us).

e Duration - time the monitoring will execute for. The value can be specified in seconds (i.e. 5s),
milliseconds (i.e. 10ms) or microseconds (i.e. 600us)

e Recordcnt - if a "rc=" precedes the value, the value corresponds to the number of records to
collect

Example:

iriser -d <slot> start power testcapture 12V 10us 5000s

Stopping a power recording
To stop or abort an active power recording, the stop power CLI command is used. The command stops
the DMA engine from collecting power data.

The format is:

iRiser -d <slot> stop power
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Showing devices available for recording power

Currently only the 12V source on the iRiser can be monitored for power. However, this may change in
the future. As such, a command to show the available device(s) can be monitored is provided.

The format for the command is:

iRiser -d <slot> show power available

INFO: Slot[1l] Devices which can be currently monitored: 12V

Displaying power recordings available

All the available recordings for an iRiser can be obtained by issuing the show power command.
The command format is:

iriser -d <slot> show power

INFO: Slot[l] Power Monitor "Test" recorded devices :
12V: State="Complete" RecordSize=16 RecordCnt=15 SampleRate= 1 per 1.000000 seconds
StartTime=Wed Apr 16 11:51:20 2025.303034085 EndTime=Wed Apr 16 11:51:36 2025.909068085

To show the power recorded for a particular recording, specify the recording directory.
The command format is:

iRiser -d <slot> show power <recording>

Displaying power recording content

To show the output of a recordings:

iRiser -d <slot> show power <recording> <powerdevice> [<starttime>]
[<endtime>] [maxrecords]

Where:

e Recording - name of the directory which will contain the recorded power measurements for the
device specified

e powerdevice is 4 or 12V (EDSFF 12.0V 12bit)

e starttime - specifies the starting time in the recording to report. If not specified or -1, shows
first and last accessible data, e.g.:

e INFO: First time record[0] = 1727865253940590794 Oct 02,2024 06:34:13.940590794 last time
record[1094] = 1727866391701728554 Oct 02,2024 06:53:11.701728554

e endtime - specifies the ending time in the recording to report. If not specified or -1, reports to
the end of the recording

e maxrecord - if specified, indicates the maximum number of records to return in the range
specified. For example, if there are 2000 records and the maxrecord is 100, every 10 records in
the trace reported
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Output will look similar to the following when a range is specified:
Time (ns), PowerIndex, ADC Gain,ADC Value,RShunt, Vbus (mV), Ibus (mA), Pbus (mW)
1740611167296809688,4,20,16,12000,11939,0.022,267.255

1740611169376811768,4,20,16,12000,11939,0.022,267.255
1740611171456813848,4,20,16,12000,11939,0.022,267.255

Removing power recordings
All the power recordings or a specific power recording can be removed using the clear power CLI
command.

The format for the commands are:

iRiser -d <slot> clear power all
iRiser -d <slot> clear power recording

Checking current status of power monitoring
To check the status of power monitoring use the status power cli command.

The format for the command is:

iRiser -d <slot> status power
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Mirroring GPIO Bits

USROTST - USR3TST can be mapped to any other GPIO Signal for the purpose of connecting a scope to
monitor the Signals or to use any Signal as a trigger. Up to four Signals can be "mirrored" in this

manner.

J8 - User Signal Connector
A ten-pin connector is available on the front of iRiser devices for the purpose of accessing the four

mirror Signals. The connector is wired as follows:

USRO_TEST

USA3 TES

il

2 eo|~tnoa

s @

Ja

10

12
14

o
CEAENC

-0

12
14

SFM-105-02-L-DH-TR

SFM-105-DH
50-300427R

e Pinl - USROTST GP1028
e Pin3 - USR1TST GPI1029
e Pin5 - USR2TST GPIO30
e Pin7 - USR3TST GPI031
e Pin9 - N/C (no connect)

e All other pins are ground

A cable is included in the iRiser kit for access to these Signals.

Mirroring Example:

A scope is placed on USRO and USR1 which is used to monitor POWER (12V) and PCle RESET (PERST).

Mirroring can be set up using bit location or name, and the current configuration is displayed using the
show gpio command. For example:

show gpio

GPIO|31 24123 16|15 817 0
U|U|U|U|S|S|S|U|[S|L|R|P|P|M|D|P|T|T|T|T|T|T|T|T|P|[P|P|S|3|1|C|P
S|S[S|S|B[B|B|S|T|E|F|L|L|F|U|R|x|x|x|x|x|x|x[x|1|0(WIM|V|2|L|E
R|R|R[R|2|1|0|B|A|D|U|N|A[G|A|S|3[3]|2]|2|L[1|0|0|C|C|R|R|3|V|K|R
3(2|11|0|(G|G|G|D|T|E|E|[E|E|E|L|N|P|N|P|N|P|[N|P|N|L|L|D|S R|S
T|T|T|T|P|P|P|I|U|D|D|D|D|D|P|T KIK|I|T E|T
S|IS|S|S|I|I|I|S|S|S|S|S|IS|S|T|L LIL|{S|L Q|0
T|TIT|T|[O|O[O|L|L|F|F|F|F|F|L L|L
ofo O[I|I|I|I|I|I|TI|TI|I|TI|O|I|O|O|O|O|O|O|O|O|O|O|I|I|O|O|I|I|Dir:[0x214]10xf002ffcc
ofojojofr(ryrjzrfojrjofrfojojrfo|rjifrfryrjrfrjrjofofo)1j1fr|oj1f{val:[0x200]0x0f52ffld

In the above configuration, no mirroring has been established.
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To set up the example of mirroring PERST to USROTST and 12V to USR1TST, use the following commands
(assumes iRiser5 is in slot 1):

iriser -d <slot> mirror perst usr0

INFO: Mirror[0] from perst01[0] to usrOtst[28]
iriser -d <slot> mirror 12v usrl

INFO: Mirror[l] from 12v[2] to usrltst[29]

Issue the show GPIO command to inspect the mirror configuration:

iriser -d <slot> show gpio

GPIO|31 24123 16|15 817 0
U|U|U[U|S|S|[S|U|S|L|R|P|[P|M|D|P|T|T|T|T|T|T|T|T|(P|P|P|S|3|1|[C|P
S|S[S|S|B|[B|B|S|T|E|F|L|L|F|U|R[x|x|x|x|x|x|x[x|1|0[W[M|V|2|L|E
R|R|R[R|2|1|O0(B|A|D|U|IN|A[G|A|S|3[3]|2]|2|1L[1|0|0|C|C|R|R|3|V|K|R
3(2|1|0|(G|G|G|D|T|E|E|E|E|[E|L|N|P|N|P|N|P|N|[P|N|L|L|D|S R[S
T|T|T|T|P|P|P|I|U|D|D|D|D|D|P|T KIK|I|T E|T
S[S|S|S|I|I|I|S|S|S|S|S|S|S|T|L L|IL|S|L Q|0
T|IT|T|T|O|O|O|L|L|F|F|F|F|F|L L|L
0|0 O|I|IfI|I|IfI|I|IfI|TI|OfI|O|O|O|O|O|O|O|O|O|O|I|I|O|O|I|I|Dir:[0x214]0xf002ffcc
ofoj1j1fr(rj1jzrfojrjofrfojojrfo|rjifrfryrjrfrjrjofofo)1j1fr|oj1fval:[0x200]0x3f52£ffld

Mirroring GPIO: perst0l1[0]->usrOtst[28] 12v[2]->usrltst[29]

A show mirror has been added to the iRiser program to show any mirroring settings:
iriser -d <slot> show mirror
If no signal mirroring is enabled, the output will read as this:

Slot[x] Mirror Bits are not configured.

For an example of mirroring PERST to USROTST and CLKREQ to USRATST, the show mirror output would
look like this:

Mirroring GPIO: perst01l[0]->usrOtst[28] clkregl[l]->usrltst[29].

Unmirror Command

To remove the mirroring, issue the unmirror command:

iriser -d <slot> unmirror

Monitoring GPIO Signals with Mirroring
Once mirroring is established between the USRNnTST Signals and any of the lower 28 GPIO bits, a change
to the "from" bit will be reflected by the "to" bit for the purpose of externally monitoring that Signal.
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Sequences and Actions

iRiser devices are programmed by means of loading Actions and Sequences of Actions to the device
which are then executed by changing the specified GPIO Signals. Sequences are simply defined as
groups of Actions that are linked together and either end in a "stop" (Sequence will run once and stop)
or the index of another Action. If an Action points to the first Action in the Sequence, the Sequence will
loop until the "stop" command is issued at the CLI.

If the Sequence is a loop and the system reboots, after the system comes back up, the Sequence will
continue running. The blue status LED on the front of the iRiser will be blinking. If the Sequence is not a
loop, after it stops running, the blue status LED on the front of the iRiser will stop blinking.

There are 128 "slots", each of which can hold an Action, and a Sequence can be one or more Actions; up
to 128 Actions can be defined in a Sequence.

Examples of a Sequence of Actions

To illustrate the use case of Actions and Sequences, see the two example test scenarios below. Note
the following:

s =seconds

ms = milliseconds
us = microseconds
ns = nanoseconds

Example 1: Run Once and Stop Sequence

In this example, a user wants to see the effect of a glitch on PERST (reset) on the device under test
exactly 5S after a clean power up. You may want to describe the following Actions:

e Action O - Starting state: Deassert 12V Power, assert PERST, sleep 10 seconds
e Action 1 - Assert 12v Power, sleep 250mS

e Action 2 - Deassert PERST, sleep 55

e Action 3 - Assert PERST, sleep 100nS

e Action 4 - Deassert PERST, and stop
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Example 2: Run until Stopped (loop)

In this example, a user wants to repeat the test created above, but run it continuously every 15 seconds
until stopped. Add an additional Action to the Actions above that loops back to Action 0.

e Action O - Starting state: Deassert 12V Power, assert PERST, sleep 10 seconds
e Action 1 - Assert 12v Power, sleep 250mS

e Action 2 - deassert PERST, sleep 55

e Action 3 - assert PERST, sleep 100nS

e Action 4 - deassert PERST, sleep 15S then return to Action 0

Defining Actions from CLI Command

The two examples above are built using the 'iriser -d <slot> edit action <action>' command, which can
be run from a single CLI command or interactively. First build the first example using the CLI command
and then modify it interactively to demonstrate both methods.

Start with the iRiser device in Initial State:

iriser -d <slot> init

Program the 5 actions described for Example 1:

#

# Commands to configure iRiser5 sequencer

#

iriser -d <slot> edit action 0 0xf002ffcd 0x0f52f£f18 10.000000s 1 Deassert 12V Power assert PERST sleep 10
seconds

iriser -d <slot> edit action
iriser -d <slot> edit action
iriser -d <slot> edit action
iriser -d <slot> edit action
sequencer

0xf002ffcd 0x0f52fflc 250.000000ms 2 Assert 12v Power sleep 250
0xf002ffcd 0x0f52ff1d 5.000000s 3 Deassert PERST sleep 5S

0xf002ffcd 0x0f52fflc 100.000000ns 4 Assert PERST sleep 100nS

0xf002ffcd 0x0f52ffld 100.000000ns stop Deassert PERST sleep 100nS and stop

BSw N

iriser -d <slot> Edit Action

The iRiser is designed to be able to control Signals to a device under test at precise intervals. For
example, an Action sequence could enable power to a device, 100mS later release PERST, and then
100mS after that assert PERST for 100nS and release it. Any combination of controlled Signals can be
programmed in this manner.

iRiser -d <slot> edit action <action number> <direction> <value> <time>
<next action> [name]

Where:

e <slot> - Physical slot number of the iRiser.
e <action number> - Action number, use show actions for list.
e <direction> - 32 bits of GPIO direction 1=output,0=input (use show gpio for Signal names).
o Certain I/0 direction bits may be locked by SANBlaze depending on configuration.
e <value> - 32 bits of GPIO Signal values.
o All Signals MUST be defined, for a Signal that will not change on this Action you must specify
same value as the preceding Action.
e <time> - Time specified as s (seconds), ms (milliseconds), us (microseconds), ns (nanoseconds)
(e.g. 25.2ms).
o Minimum time between Actions is 10nS.
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e <next>- Next Action in the sequence.
o If next = Usually current Action number +1 - Continue execution at that Action.
If next = "stop" - Stop execution (values in GPIO will remain at last Action values).
Valid range [0 - 127].
If next points to existing Action execution will jump to that Action.
If next points to an Action within the same Sequence, it will begin looping.

O O O O

e <name> - Optional name for Action. These are stored in the .cfg and .sh files described
elsewhere in this document. Special characters are only allowed in the Action name if you use
qguotation marks. Currently, 126 characters is the limit in length. Optionally, if not provided will
be assigned to "Action <action number>".

un

Note: When setting the name, it should be encased by a “ or “”. Otherwise, if the name has
fields which can be interpreted as commands, the edit may fail. The quotes ensure that the
string is treated as a string and not a set of separate commands.

Initializing the Action Memory
All Actions can be cleared with a single command.
WARNING - Use with caution.

iriser -d <slot> init

For the scenario described above, start with power disabled and PERST enabled and wait 1s.

Show Current Actions
Once the Actions in Example 1 above have been programmed, you may show any one Action, all the
Actions, or all the Actions in a given sequence with the following commands:

iriser -d <slot> show action <number>
iriser -d <slot> show actions
iriser -d <slot> show sequence <number>

iriser -d <slot> show sequences
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For Example 1:

INFO: Action 0 Sequence 0
Direction: I/O (UC) user writable signal, i/o (LC) signal locked

GPIO|31 24123 16|15 817 0
U[U|U|U[S|S|S|U[S|L|R|P|P|M|D|P|T|T|(T|T|T|T|(T|T|P|[P|P|S|3|1|C|P
S|S[S|S|B[B|B|S|T|E|F|L|L|F|U|R[x|x|x|x|x|x|x[x|1]|0[W[M|V|2|L|E
R|R|R[R|2|1[0|B|A[D|U|N[A|G|A[S]|3]|3[2]2|1|1|0|O0|C|C|R|IR|3|V[K|R
3(2|1|0(G|G|G|D|T|E|(E|E|E|[E|L|N|P|N|P[N|P|N|[P|N|L[L|D|S R[S
T|T|T|T|P|P|P|I|U|D|D|D|D|D|P|T KIK|I|T E|T
S{S|S|S|I|I|I|S|S|S|S|S|S|S|T|L L|IL|S|L Q|0
T|T|T|[T|O|O[O|L|L|F|F|F|F|F|L L|L
O|O|OfO|I|IfI|I|IfI|I|I|I|I|OfI|O|O|O|O|O[O|O|OfO|O|I|I|O|O|I|O|Dir:[0x804]10xf002ffcd

Act Next |GPIO Value|Time

000 |oOfojo|jof1jr|1frjo|1fojrjofojrjofrjr|1f1ryry1f1{1|ofojo|1f1{0|o0f0| 001|0x0£52££18(10.000000s
001 |ofojojofrjr|1frjoj1fojrjofojrjofrjr|1f1yr)1f1{1jofojo|1f1|{1|o0f0| 002|0x0£52££f1c|250.000000ms
002 |ofojojof1jr|1frjo|1fojrjofojrjofrjr|1f1rjr)1f{1j1jofojo|1f1jrjof1| 003|0x0£52££1d|{5.000000s
003 (OfO0f0|0|1])21|21)1)0]|21])0])1])0)0O)2|0O|2|2|2|1|1|1|1|1|{0|0|0O|1|1|[1|{O|[O| 004]|0x0£52f£f1c|100.000000ns
004 |(0|0|0|0|1]21]21])2]0]2]0]1]0])0]2|0O]|2|1|1|1|1|1|1|1|0|0|0O|1|1|[1|Of1| 004]|0x0£52f£f1d|[100.000000ns
Stop

Starting a Sequence

Sequences are groups of Actions that terminate (stop) or loop (jump back to start). Sequence numbers
begin at zero and are assigned automatically. You cannot re-number Sequences. To find all currently
programmed Sequences, use the show Sequences command.

Start the Sequence defined in Example 1 above with the command:

iriser -d <slot> start sequence 0

Because the Sequence is set to stop, using the show Sequence 0 command will first show the Sequence
as running, and then stopped.
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What happens while the Sequence is running?

Monitoring your device using the SANBIaze built-in "tracing" will show the NVMe activity as the

Sequence exec

utes.

Monitor Activity with Tracing
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fT100: gid:0 cid:l4a GetFeatures NSID=0x0 FID=0x7 ZIEL=0x0
:T100: gid:0 cid:l4a GetFeatures N3ID=0x0 FID=0x7 SEL=0x0 success, result TFO0OVFh (23 usec)
sT100: gid:0 cid:l4a SetFeatures N3ID=0x0 FID=0x7 3V=0x0
:T100: gid:0 cid:l4a SetFeatures N3ID=0x0 FID=0x7 3Vv=0x0 success, result TFOO7Fh (17 usec)
:T100: gid:0 cid:14a CreateCompletionOueus QID=0x1 QIIZE=0x3fff
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Monitoring Activity with sb_logger

A CLI program sb_logger is provided with all SANBlaze systems, which continuously monitors all relevant

log files on the system.

It is common (and best) practice to leave the sb_logger program running in a CLI window while

executing Sequences to see how the Sequence is affecting your device.

The following is an example of sb_logger session:

sb_logger

==>

22
22
22

05:
05:
05:

45
45
45

: 31
:31
:31

dt5-1915
dt5-1915
dt5-1915

22
22

05:
05:
Jan 22 05:45
Jan 22 05:45
0000:09:00.0
Jan 22 05:45

45
45

: 31
:31
:31
: 31

dt5-1915
dt5-1915
dt5-1915
dt5-1915

:31 dt5-i915

/var/log/messages <==

/virtualun/log/iriser <==
Jan 22 05:45:31 2024: INFO:
/virtualun/log/sb_i2c2 <==
Jan 22 05:45:31 2024: sb _i2c2 -d 0 -f STATUS BLUE LED L -w 3 -gq

kernel:
kernel:
kernel:

kernel:
kernel:
kernel:
kernel:

kernel:

/sys/bus/pci/devices/0000:09:00

Jan 22 05:45:31 dt5-1915
Jan 22 05:45:31 dt5-1915
f£££88107241d800 0000:09
Jan 22 05:45:31 dt5-i915
Jan 22 05:45:31 dt5-i915
Jan 22 05:45:31 dt5-1915
Jan 22 05:45:31 dt5-1915
Jan 22 05:45:31 dt5-i915
Jan 22 05:45:31 dt5-i915
Jan 22 05:45:31 dt5-1915
Jan 22 05:45:31 dt5-1915
Jan 22 05:45:31 dt5-i915
00 ffffffffffffffff

Jan 22 05:45:31 dt5-1915
ffff

Jan 22 05:45:31 dt5-i915
Jan 22 05:45:31 dt5-i915
pdev<ffff880£6e8d6000>
Jan 22 05:45:31 dt5-1915
Jan 22 05:45:31 dt5-i915
Jan 22 05:45:31 dt5-i915
f£££88107241d800 0000:09
Jan 22 05:45:31 dt5-1915
Jan 22 05:45:31 dt5-i915
Jan 22 05:45:31 dt5-i915
Jan 22 05:45:31 dt5-1915

kernel:
kernel:

kernel:
kernel:
kernel:
kernel:
kernel:
kernel:
kernel:
kernel:
kernel:

kernel:

kernel:
kernel:

kernel:
kernel:
kernel:

kernel:
kernel:
kernel:
kernel:

[81541
[81541
[81541

[81541
[81541
[81541
[81541

[81541

[81541
[81541
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.435253
.435258
.435267
.435270

.457174
.457183
.457193
.457196

435244
.435250]
.435252]

1
]
]
1

.435272]
.0/remove

.435291]
.435292]

.435297]
.435304]
.435305]
.435312]
.435314]
.435315]
.435317]
.435321]
.435531]

.435552]

.456799]
.457152]

.457153]
.457166]
.457174]

1
]
]
1

Starting sequencer at action location action=0

nvme: DPC: link to bus 09 is now DOWN

nvme: HP: Slot(0): status 0108/4001 for bus 09
nvme: HP: Slot (0): Presence Not Detected on bus
nvme: HP: Slot(0): Link Down on bus 09

nvme: DPC status 0009 for bus 09

nvme: HP: Slot(0): link to bus 09 is DOWN

nvme_vlun_hp down@15229: 0000:04:08.0
nvme _vlun_hp remove@15212: echo 1 >

remove PCI device 0000:09:00.0 start
pci_stop_bus_device@101l: 0000:09:00.0:

nvme: 0000:09:00.0: code 6

nvme_remove@7993: 0000:09:00.0: cfg rd 0004 ffff
nvme_remove@7994: 0000:09:00.0: cfg rd 0006 ffff
0000:09:00.0: trigger with error 0906lae3
0000:09:00.0: trigger with error 09001lae3
0000:09:00.0: Device is gone, deleting

pci 0000:09:00.0: vendor/device ffffffff

nvme dev _dis@6091: 0000:09:00.0: rd 1lc ffffffff
nvme disable admin_ queue@4253: 0000:09:00.0: rd
nvme_pci_disable@6055: 0000:09:00.0: cfg rd 0004
nvme: removing device 0000:09:00.0

nvme pci free ctrl@6181: dev<ffff88106019e000>

nvme pci free ctrl@6190: dev<ffff88106019e000>
nvme: 0000:09:00.0: code 7
_pci_remove bus_device@136: 0000:09:00.0:

nvme: 0000:09:00.0: code 2

nvme: 0000:09:00.0: code 3

remove PCI device 0000:09:00.0 end

pci: free £££f£880£6e8d6000 0000:09:00.0 1bbl:5018
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Interactive Action Editing

An interactive method for editing Actions is built into the system. Editing Actions interactively provides

built-in help and makes the process easier to visualize.

To illustrate this, we will modify Example 1 above using interactive edits to change the Sequence from a "run

once and stop" to a "loop" Sequence, which then runs until stopped by the iriser -d <slot> stop command.

Starting Point

As shown above, we created Sequence 0 which runs once and stops. For example:

INFO: Action 0 Sequence 0

Direction: I/O (UC) user writable signal, i/o (LC) signal locked
GPIO|31 24123 16|15 817 0
U|U|U[U|S|S|S|U|S|L|(R|P|P[M[D|P|T|(T|T|T|T|T|T|T|P|P|P|S|3|1|C|P
S|S[S|S|B|B|B|S|T|E|F|L|L|F|U|R|x|x|x|x|x|x|x[x|1|0[WIM|V|2|L|E
R|R|R[R|2|1|O0(B|A|D|[U|IN|A[G[A|S|3[3|2|2|1[1|0|O0|C|C|R|R|3|V|K|R
3|/2({1|0|G|G|G|D|T|E|E|E|E|E|L|N|P|N|P[N|P|N|P[N|L|L[D|S R|S
T|T|T|T|P|P|P|I|U|D|D|D|D|D|P|T KIK|I|T E|T
S|IS|S|S|I|I|I|S|S|S|S|S|IS|S|T|L LIL|{S|L Q|0
T|TIT|T[O|O|[O|L|L|F|F|F|F|F|L L|L
O|O[O|OfI|IfI|I|(I|)I|I|I|I|(I|Of[I|O[O|O[O|O|O|O|O|O|OfI|I[O|O|TI|O
Act
000 |ofojojofrjz|1frjo|1fojrjofojrjofrjr|ifrjr|ifrjrjofojojifriojofo
001 (ofo|o|o|1|1|1|1|0|1]|O]L|O|O|L|O|1|1|1|1|1|1|1|r|ofofOf1f1f1fOfO
002 |ojofojoj1fr(rj1jofrjoj1fofojrjofryrjifrfryrjrfrjojofofryj1jzfo|1
003 |ofojojof1jr|1frjo|1fojrjofojrjofrjr|1frjr|1ifrjrjofojojifrijrjofo
004 |ofojojofrjr|1frjo|1fojrjofojrjofrjr|ifrjry1ifrjrjofojo|ifrjrjofz
Sequencer: Stopped

Dir:[0x804]0xf002ffcd

Next |GPIO Value|Time
001|0x0£52££18|10.000000s
002 |0x0£52£ff1c|250.000000ms
003|0x0£52f£f1d|5.000000s
004|0x0£52f£f1c|100.000000ns
004|0x0£52£f£1d|100.000000ns Stop

We modify Action 4 to sleep for 10 seconds and then loop back to Action 0, thus looping indefinitely

until stopped.

The interactive session is shown below:

iriser -d <slot> edit action 4
Prior action points to me, use GPIO dir from prior

action

Direction: I/O (UC) user writable signal, i/o (LC) signal locked

GPIO|31 24123 16|15 817 0
U(U[U|U|S|S|S|U|S|L|R|[P|P|M|D|P|T|T|(T|T|T|T|T|T|P|P|P|S|[3|1|C|P
S|S[S|S|B|B|B|S|T|E|F|L|L|F|U|R|x|x|x|x|x|x|x[x|1|0(WIM|V|2|L|E
R{R[R[R|2|1|0|B|A|D|U[N|A|G|A|S|3|3[2[2|1|1]|0|0|C|C|R[R|3|V|K|R
3/2|1|0|G|G|G|D|T|E|E|E|E|E|L|N|[P|N|P|N|P|N|P|N|L|L|D|S R|S
T|T|T|T|P|P|P|I|U|D|D|D|D|D|P|T KIK|I|T E|T
S[S|SIS|I|I|I|S|S|S|S|S|S|S|T|L LIL|IS|L Q0
T|TIT|T[O|O|O|L|L|F|F|F|F|F|L L|L
0|0 O|I|[I|IfI|I|(I|I[(I|)I|I|O|I|O|O[O|O[O|O[O|O|O|O|I|I|OfO|I|O

Act

004 |o|o|o|Oof1fzf{1|1joj1|ojr(ofofzrjoj1j1yryr|rfrfzfrjojojoyjrjrfrfofo

Enter 32bit hex or
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bit name/number

or h for help.

Dir:[0x844]10xf002ffcd
Next |GPIO Value|Time
004 |0x0£52f£f1c|100.000000ns

DIRECTION: [0xf002ffcd]:
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We do not want to change DIRECTION and therefore we type <cr> to take the default which advances
the editor to ask for VALUE.

Direction: I/O (UC) user writable signal, i/o (LC) signal locked

GPIO|31 24123 16|15 817 0
U(U[U|U|S|S|S|U|S|L|R|[P|P|M|D|P|T|T|T|T|T|T|T|T|P|P|P|S|3 CcC|P
S|S|S|S|B[B|B|S|T|E|F|L|IL|F|U|R|x|x|x|x|x|[x|[x|[x[1]|0|W|M|V L|E
R(R[R[R|2|1|0|B|A[D|U[N|A|G|A|S|3|3[2[2|1]|1]|0|0|C|C|R[R|3 K|R
3|12|1|0|G|G|G|D|T|E|E|E|[E[E|L|N|P|N|P|N|P[N|[P|N|L|L|D|S R|S
T|T|T|T|P|P|P|I|U|D|D|D|D|D|P|T KIK|I|T E|T
S[S|SIS|I|I|I|S|S|S|S|S|S|S|T|L LIL|{S|L Q10
T|TIT|T[O|O[O|L|L|F|F|F|F|F|L L|L
ofo OfIfI|I|I|I|TI|TI|I|I|I|[O|I|O|O|O|O|O|OfO|O|O|O|TI|TI|O I(O|Dir:[0x844]0xf002ffcd

Act Next |GPIO Value|Time

004 |ofojo|of1jz|1frjo|1fojrjofojr|ofrjr|1frjr|1frjrjofojo|1f1|{1r|ofo| 000|0x0£f52ff1c|10.000000s

Prior action points to me, use GPIO out from prior action

Direction: I/O (UC) user writable signal, i/o (LC) signal locked

GPIO|31 24123 16|15 817 0
U|U|U[U|S|S|S|U|S|L|(R|P|P|M[D|P|T|T|T|T|T|{T|T|T|P|P|P|S|3 C|P
S|S[S|S|B|B|B|S|T|E|F|L|L|F|U|R|x|x|x|x|x|x|x[x|1|0|W[M|V L|E
R(R[R[R|2|1|0|B|A[D|U[N|A|G|A|S|3|3[2[2|1]|1]|0|0|C|C|R[R|3 K|R
3|12|1|0|G|G|G|D|T|E|E|E|E[E|L|N|P|N|P|N|P[N|[P|N|L|L|D|S R|S
T|T|T|T|P|P|P|I|U|D|D|D|D|D|P|T KIK|I|T E|T
S[S|SIS|I|I|I|S|S|S|S|S|S|S|T|L LIL|IS|L Qo
T|T|IT|T[O|O|[O|L|L|F|F|F|F|F|L L|L
O|O[O|OfI|IfI|I(I|I|I|I|I|I|OfI|Of[O|O[O|O|O|O|O|O|OfI|TI|O I({O|Dir:[0x844]10xf002ffcd

Act Next |GPIO Value|Time

004 |ofojojof1jz|1frjo|1fojrjofojrjofrjr|1frjr)1ifrjrjofojo|1fz1 0|0 004|0x0£52f£f1c|100.000000ns

Enter 32bit hex or bit name/number or h for help. VALUE: [0x0f52fflc]: perst

We want to leave PERST de-asserted, and see that the default for Action 4 is zero (asserted). At this

point we have three options in the editor. We can toggle a single bit by name, by bit location, or we can
write the entire 32bit output value. We choose toggle by name. The three input options are as follows:

e Change bit value by name - perst
e Change bit value by location - 0
e Change entire GPIO register - 0x0f52ff1d
Direction: I/O (UC) user writable signal, i/o (LC) signal locked
GPIO|31 24123 1615 8|7 0
UlU|[U|U|S|S|S|U|S|L|R|[P|P|M|D|P|T|T|T|T|T|T|T|T|P|P|P|S|3 C|P
S|S[S|S|B|B|B|S|T|E|F|L|L|F|U|R|x|x|x|x|x|x|x[x|1|0|W[M|V L|E
R(R[R[R|2|1|0|B|A[D|U[N|A|G|A|S|3|3[2[2|1]|1]|0|0|C|C|R[R|3 K|R
3/2|1|0|G|G|G|D|T|E|E|E|E|E|L|N|[P|N|P|N|P|N|P|N|L|L|D|S R|S
T|T|T|T|P|P|P|I|U|D|D|D|D|D|P|T KIK|I|T E|T
S[S|SIS|I|I|I|S|S|S|S|S|S|S|T|L LIL|IS|L Q0
T|TIT|T[O|O|O|L|L|F|F|F|F|F|L L|L
0|0 O|I|I|I(I|I|fI|I|(I|I[I|O|I|O|O[O|O[O|O[O|O|O|O|I|I|O I[O|Dir:[0x844]10xf002ffcd
Act Next |GPIO Value|Time
004 |ofofojoj1fryrj1f{ofrjoj1fo|ojrfofryrjrfrjrjifrfrjojofo|1j1 0[1] 000(0x0£52f£f1d|10.000000s
Enter 32bit hex or bit name/number or h for help. VALUE: [0x0f52ffld]:
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You can toggle as many bits as you want using this method. When satisfied with the VALUE bits, simply
accept the current value using <cr>, and the editor will move on to ask for TIME.

Direction: I/O (UC) user writable signal, i/o (LC) signal locked

GPIO|31 24123 16|15 817 0
U(U[U|U|S|S|S|U|S|L|R[P|P|M|D|P|T|T|(T|T|T|T|T|T|P|P|P[S|3|1|C|P
S|S|S|S|B[B|B|S|T|E|F|L|IL|IF|U|R|x|x|x|xX|x|[x|[x|[x|1]|0|W|M|V|2|L|E
R(R[R[R|2|1|0|B|A|D|U[N|A|G|A|S|3|3[2[2|1|1]|0|0|C|C|R[R|3|V|K|R
3|12|1|0|G|G|G|D|T|E|E|E|[E[E|L|N|P|N|P|N|P[N|[P|N|L|L|D|S R|S
T|T|T|T|P|P|P|I|U|D|D|D|D|D|P|T KIK|I|T E|T
S[S|SIS|I|I|I|S|S|S|S|S|S|S|T|L LIL|{S|L Q10
T|TIT|T[O|O[O|L|L|F|F|F|F|F|L L|L
ofofofO|T|I|I|I|I|I|I|I|I|I|O|I|O|O|O|O|O|O|O|O|O|O|I|I|O|O|I|O|Dir:[0x844]10xf002ffcd

Act Next |GPIO Value|Time

004 (ofofofof1l|1|1|1|0|1|0O|1]|O)O|L|O|1|L|1|1|1|1|1|1|0|0|Of1|1|[1|{O0f1| 000|0Ox0£f52f£f1d|10.000000s

Specify time in s, ms, us, ns (e.g. 25.2ms). Time [10.00s]:
We want to leave the device under test (DUT) time to stabilize before starting the loop over, so we enter

a reasonable time of 10 seconds. The editor will move to ask for label.

Note: The minimum time between Actions, and therefore the minimum time between changing the
state of a Signal is 10ns. If you enter a value less than 10ns you will be prompted to correct.

Sequence label for Action 4 [Action 4]: Sleep 10s and loop to action 0

We reject the default label of "Action 4" and provide our own label. The editor moves to ask for "next action".

Next Action (0=loop, s=stop, w=write, g=quit) [ 5]: O

The editor provides us with four choices and a default. The default is Action + 1, so in our case 5. If you
take the default, the editing session will continue and you can define Action 5, but we want to loop at this
point, so select 0. The "loop" index will be the first index in the current Sequence and may not be zero.

Next Action Options

e |oop - An Action within the Sequence will loop back into the Sequence and run until manually
stopped. The loop default is the first Action in the current Sequence.

e s -Stop Sequence leaving Signal states at the currently defined I/O and value.

e w - Write the changes to the given Action or Actions and exit interactive editor.

e (- Abandon the changes to the give Action or Actions and quit the interactive editor.

At this point entering "s" will make the current Action last and stop the Sequencer. Be sure to leave all
GPIO bits in the state you wish them to remain once the Sequence stops.
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For example, if you leave power (12V) at zero or PERST at 0 your DUT will not be accessible.

Direction: I/O (UC) user writable signal, i/o (LC) signal locked

GPIO|31 24123 16|15 817 0
U(U[U|U|S|S|S|U|S|L|R|[P|P|M|D|P|T|T|(T|T|T|T|T|T|P|P|P|S|[3|1|C|P
S|S|S|S|B[B|B|S|T|E|F|L|IL|F|U|R|x|x|x|x|x|[x|[x|[x|1]|0|W|M|V|2|L|E
R(R[R[R|2|1|0|B|A|D|U[N|A|G|A|S|3|3[2[2|1|1]|0|0|C|C|R[R|3|V|K|R
3|12|1|0|G|G|G|D|T|E|E|E|[E[E|L|N|P|N|P|N|P[N|[P|N|L|L|D|S R|S
T|T|T|T|P|P|P|I|U|D|D|D|D|D|P|T KIK|I|T E|T
S[S|SIS|I|I|I|S|S|S|S|S|S|S|T|L LIL|{S|L Q10
T|TIT|T[O|O[O|L|L|F|F|F|F|F|L L|L
ofo O|T|IfI|TI|I|IfTI|I|I|T|O|I|[O|O|O|O[O|O|O|O[O|O|I|I|O|O|I|O|Dir:[0x844]10x£f002ffcd

Act Next |GPIO Value|Time

004 (ofofofof1|1|1|1|0|1|0O)1|O)O|L|O|L|1|1|1|1|1|1|1|0|0|Of1|1|[1|{Of1| 000|Ox0£f52f£f1d|10.000000s

Sequencer: Stopped
INFO: Action edit complete, use iriser -d <slot> start action 4 to start
[root@dt5-1915 iRiser]# iriser -d <slot> show sequence 0

INFO: Action 0 Sequence 0
Direction: I/O (UC) user writable signal, i/o (LC) signal locked

GPIO|31 24123 16|15 817 0
U|U|U[U|S|S|S|U|S|L[(R|P|P[M[D|P|T|T|T|T|T|(T|T|T|(P|P|P|S|3|1|C|P
S|S[S|S|B|[B|B|S|T|E|F|L|L|F|U|R[x|x|x|x|x|x|x[x|1]|0[W[M|V|2|L|E
R{R[R[R|2|1|0|B|A|D|U[N|A|G|A|S|3|3[2|2|1|1]|0|0|C|C|R[R|[3|V|K|R
3|12|1|0|G|G|G|D|T|E|E|E|E[E|L|N|P|N|P|N|PIN|[P|N|L|L|D|S R|S
T|T|T|T|P|P|P|I|U|D|D|D|D|D|P|T KIK|I|T E|T
S{S|S|S|I|I|I|S|S|S|S|S|S|S|T|L L|IL|S|L Q|0
T|TIT|T[O|O|[O|L|L|F|F|F|F|F|L L|L
O|O|OfO|I|IfI|I|IfI|I|I|I|I|O|I|O|O|O|O|O[O|O|OfO|O|I|I|O|O|I|O|Dir:[0x804]10xf002ffcd

Act Next |GPIO Value|Time

000 (OfO(0O|0O|1)1]1)1)0]|1])0)1]0)0O)2|0O|2|2|2|1|1|1|1|1|0|0|0O|1|1[O[OfOf 001|0x0£52££18|10.000000s
001 (OfO0fO0|0|1)1|1)1])0]|1])0]1])0)0O)2|0O|2|2|2|1|1|1|1|1|{0|0|0|1|1[1[{OfO| 002]|0x0£52£f£f1c|250.000000ms
002 (Oofo|0|O|1)1|1)1|0|1|0O]L|0O|O|L|O|1|1|1|1|1|1|1|1|{Of|OfOf1f1f{1|{Of1| 003|0x0£f52£f£f1d|5.000000s
003 (OfOf0|0|1])21]1)21])0|21]0]21])0])0O])21|0O|2|2|2|1|1|1|1|1|{0|0|0|1|1[1|{Of[O| 004|0x0£52f£f1c|100.000000ns
004 (OfO(0|0|1])1]1)1)0]1])0)2]0])0O])2|0O|2|2|2|2|1|1|1|1|0|0|O|1|1|[1|{Of1| 000|0x0£52££1d|10.000000s

Sequencer: Stopped
Now when you start sequence 0 it will continue running and will loop back, turn off the DUT and start again.
iriser -d <slot> start sequence 0

iriser -d <slot> show sequence 0

INFO: Action 0 Sequence 0
Direction: I/O (UC) user writable signal, i/o (LC) signal locked

GPIO|31 24123 16|15 817 0
U(U[U|U|S|S|S|U|S|L|R|[P|P|M|D|P|T|T|(T|T|T|T|T|T|P|P|P[S|3|1|C|P
S|S[S|S|B|[B|B|S|T|IE|F|L|L|F|U|R[x|x|x|x|x|x|x[x|1]|0[W[M|V|2|L|E
R|R|R[R|2|1|0(B|A|D|U|IN|A[G[A|S|3[3]|2]|2|1[1|0|0|C|C|R|R|3|V|K|R
3|12|1|0|G|G|G|D|T|E|E|E|E[E|L|N|P|N|P|N|P[N|[P|N|L|L|D|S R|S
T|T|T|T|P|P|P|I|U|D|D|D|D|D|P|T KIK|I|T E|T
S{S|S|S|I|I|I|S|S|S|S|S|S|S|T|L L|IL|S|L Q|0
T|IT|T|T|O|O|O|L|L|F|F|F|F|F|L L|L
o|o|ofo|TI|IfI|TI|IfI|TI|I|I|TI|O|lI|O|O|O|O|OfO|O|OfO|O|I|I|O|O|I|O|Dir:[0x804]0xf002ffcd

Act Next |GPIO Value|Time

000 (OofO(O|O|1|1]|1)1|0|1]0])1]|0])0O|1|O|L|1|1|1|1|1|1|1|{0|0|0O|1|1|[O|OfOf 001|0x0£52££18|10.000000s
001 (OfO0(0|0|1]1]1)1])0]|1])0]1])0)0O])2|0O|2|2|2|1|1|1|1|1|{0|0|0|1|1[1[{Of[O| 002]|0x0£52f£f1c|250.000000ms
002 (OfO|0|O|1)1|1)1]|0]|1]|0]1|0O|0O|1|O|1|1|1|1|1|1|1|1|{OfOfOf1f1f{1f{Of1l| 003|0x0£52££f1d|5.000000s
003 (OofOofO|O|1|1|1)1])0|1]|0|1])0)0O])1|O|L|1|1|1|1|1|1|1|0|0|0O|1|1[1|{O|O| 004|0x0£52f£f1c|100.000000ns
004 (OofO(O|O|1|1]1)1]|0|1]0])1]|0])0O|1|O|L|1|1|1|1|1|1|1|0|0|0O|1|1[1|{Of1| 000|0x0£52££f1d|[10.000000s

Sequencer: Running
iriser -d <slot> show sequences
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Additional notes on Adding new Actions

If there are no Sequences currently on the iRiser, the |0 direction and |0 Value hex values will be
generated from the GPIO defaults.

GPIO defaults can be found by using the command:
iriser -d <slot> show gpio defaults

Direction: I/O (UC) user writable signal, i/o (LC) signal locked

GPIO|31 24123 16|15 817 0
U|U|U|U|S|S|S|S|S|L|R|P|P[M[D|P|T|T|T|T|T|T|T|T|P|P|P|S|3|1|C|P
S[S|S|S|{B|B|B|B|T|E|[F|L|L|F|U|R|x|x|x|[x|x|x|[x|x|1|[0|W|M[V|2|L|E
R|R|R[R|G|G[G|G|A[D|U|N[A|G|A[S|3|3[2]|2|1|1]|0|O0OfC|C|R|R|3|V[K|R
3(2|1|0(P|P|P|P|T|E|(E|E|E|[E|L|N|P|N|PIN|P|N[P|N|L|L|D|S R|S
T|T|T|(T|I|I|I|{I|U|D(D|(D|D|D|P|T K|IK|I|T E|T
S|S[S|S|O0|O|0|O|S|S|S|S|S|S|T|L L|L|S|L Q0
T|T|T|[T|3|2(1|0|L|F|F|F|F|F|L L|L
0|0 O[I|I|I|I|I|I|I|I|I|I|O|I|O|O|O|O|O|O|O|O|O|O|I|I|O|O|I|I|Dir:[0x214]0xf002ffcc
ojofojo)1frjr|1f{ojrjof1rjo|of1rjo|1f1r|jr|1f1|1)1f{1j0|0f0|1|1f{1]|0|1|Vval:[0x210]0x0£52ff1ld

If none of the 128 available Actions are left on the iRiser, the GUI will return an error when you try to
add another indicating there are no Actions left.

Showing Status of Sequences

To show Sequences use the command:

iriser -d status
INFO: Action 0 Sequence 0
Direction: I/O (UC) user writable signal, i/o (LC) signal locked

GPIO|31 24|23 16|15 8|7 0]

| | | | |
| I N K I N N N N N N N N N N N K N N N N N N Y IR O I B D B |

|ulu|ujuls|s|s|u|s|z|r|P|P|M[D|P|T|T|T|T|T|T|T|T|P|P|P|S|3|1[C|P|
Is|s|s|s|B|B|B|S|T|E|F|L|L|F|U|R|x|x|x|x|x|x|x|x|1]0|W|M|V|2|L|E|

IR|R[R|R|2|1|0|B|Aa[D|U|N|A|G[A|S|3]3]2]2|1|1|0]0|C|C|R|R|3|VIK|R|

[3]12]1]0]c|c|G|p|T|E|E|E|E|E|L|N|P|N|P|N|P|N|P|N|L|L|D|S| | |R|S|
|T|T|T|T|P|P|P|T|U[D|D|D|D[DIR|T| | | [ | | | | IKIK|Z|T] | [E|T|
Is|s|s|s|z|z|z|s|s|s|s|s|s[s[T|z| | [ [ | | | | IzlzIs|z] | [Q]O]
[Tlz|TlTlofolo|L|LlF|FIF|FIFIZ| | [ [ [ L LI I 1T LTI [z

S S [ S [ ey S [ [ [ s [ S Sy |
rrrrrrrrrrrrrrrrrrrrrrrrrr T

Act HHA—4—+++4+—+"+++++F+++++F+++++F++++1F+]Next|cPIO Value|Time

000 |o]ojojo|1|1|1|1]0|1]0|1]0[0|1|0|1|1|1|1|1|1|1|1|0|0[0|1|1|1|0|1| 001|O0x0£52££1d|250.000000ms
001 |o]ojo|1|1|1|1|1]0|1]0|1]0]0|1|0|1|1|1|1|1|1|1|1|0|0[0|1|1|1|0|1| 002|0x1E52££1d|250.000000ms
002 |ojo|1]o|1|1|1|1|0|1[0]|1]0[0]|1]0[1]|1|1|1]|1|L1|1|1[0|0|0[L1|1|1[0]|1| 003|0x2£52££1d|250.000000ms
003 |0]o|1|1|1|1|1|1]0|1]0|1]0[0|1|0|1|1|1|1|1|1|1|1|0|0[0|1|1|1|0|1| 004|0x3£52££1d|250.000000ms
004 |o|1jo|o[1|1|1[1]0|1[0]1]0f0]1]0|1|1|1|1|1[L1|1]|1[0]0|0[1]|1]|1[0|1| 005]|0x4£52££1d|250.000000ms
005 |0|1]0|1|1|1|1|1]0|1]0|1]0[0|1|0|1|1|1|1|1|1|1|1|0|0[0|1|1|1|0|1| 006|0x5£52££1d|250.000000ms
006 |0|1|1]0|1|1|1|1]0|1]0|1]0[0|1|0|1|1|1|1|1|1|1|1|0|0[0|1|1|1|0|1| 007|O0x6£52££1d|250.000000ms
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007 |o|1|1|1|1|1|1|1|0]|1]0|1]|O|0|1|0]|1|L|1|L|1|L|1]|1]0]O|O|L|L|L]O]L]|

008 |1]ojojo|1|1|1|1|0|L|0|1]|0|0|L|O|1|L|1|L]|L|L|L]|L1|0|O|O|1]|L|L|O|L]
009 |1]0jo|1|1|1|1|1]0|1[0]1]0f0|1]0|1|1|1|1|1[L]|1|1[0]0|O[L]|1|1[O|1]
010 |1]o|1]o|1|1|2|1]0]1|0|1]0l0|L|Of1|L|1|L]|L|L|2]|L[0]0j0|1]|L|L]0O]1]
011 |1]o|1|1|1|1|2|1]0|L|0|1]O|O|L|Of1|L|1|L]|L|L|L]|L|0|O|O|1]|L|L|O|L]
012 |1]|1|o0jo|1|1|1|1|0]L|0|1]|0l0|L|Of1|L|1|L]|L|L|L]|L[0]0fO|1]|L|L|O|1]
013 |1]|1|0|1|1|1|1|1]0|1|0|1]O|O|L|O|1|L|1|L]|L|L|L]|L|0|O|O|1]|L|L|O|L]
014 |1|1|1]o|1|1|2|1]0]L|0|1]0l0|L|Of1|L|1|L]|L|L|L]|L[0]0jO|1]|L|L|0O|1]
015 |1]1|1|1|1|1|2|1]0]1|0|1]0j0|L|Of1|L|1|L]|L|L|2]|L[0]0jO|1]|L|L]O|1]

INFO: Action 20 Sequence 1
Direction: I/O (UC) user writable signal, i/o (LC) signal locked

GPIO|31 24|23 16|15 8|7 o]

1 | | | |
T T T T T T 11T 1717 1 17T 117 11T 17T 17T 17T 17T 17T T 1T 17T T T T T TT°7

|ulu|u|uls|s|s|u|s|L|rR|P|P|M[D|P|T|T|T|T|T|T|T|T|P|P|P|S|3[1[C|P|

Is|s|s|s|B|B|B|S|T|E|F|L|L|F|U|R|x|x|x|x|x|x|x|x|1]0|W|M|V|2|L|E|

IR|R|R[R|2|1|0|B|Aa[D|U|N|A|G[A|S|3]3]2]2|1|1|0]0|C|C|R|R|3|VIK|R|

[3]12]1]0]c|c|G|p|T|E|E|E|E|E|L|N|P|N|P|N|P|N|P|N|L|L|D|S| | [R|S|
[T|T|T|T|P|P|P|T|U[D|D|D|DIDIR|T| | | | | | | | IXIK|Z|T] | [E|T|
Is|s|s|s|z|z|T|s|s|s|s|s|s[s[T|z| | [ [ | | | | [z|z|s|z] | [Q]0]
[TlTiTTlofolo|L|LlF|F|F|FIFIZ| | [ [ [ L LI 0TI [z

aAct +—+—4+++—+-+-+++—++++++—++++t+++++t+++++

020 |ofojo|o[1|1|1[1|o|1[0o]1]0f0]1]o|1|1|1|1|1[L]|1|1[0]0]0[L]|1|L1[O|1]
021 |o]ojo|1]|1|1|1|1|0|L|0|1]|0l0|L|Of1|L|1|L]|L|L|2]|L1[0]0j0|1]|L|L]O]1]
022 |ofo|1]o[1|1|1|1]|0|1[0o]1]0f0]1]o|1|1|1|L|1[L]|1|1[0]0]0[L]|1|L1[O|1]
023 |o|o|1|1|1|1|2|1]0]L|0|2]|0l0|L|0O|1|L|1|2]|L|L|2]|L1[0]0|O|1]|L|L]O|1]
024 |o|1|ojo|1|1|1|1|0|L|0|1]|0l0|L|Of1|L|1|L]|L|L|L]|L1[0]0jO|1]|L|L]O|1]
025 |o|1|o|1[1|1|1|1]|0|1[0o]1]0fo|1]o|1|1|1|L|1|L]|1|1[0]0]O[L]|1|L1[O|1]
026 |o|1|1]o|1|1|1|1|0|2|0|1]|0l0|L|0Of1|L|1|2]|L|L|2]|L1[0]O0j0|1]|L|L]O]1]
027 |o|1|1|1|1|1|1|1]0|1[0]1]0fo|1]o|1|1|1|1|1[L]|1|1[0]0]0[L]|1|L1[O|1]
028 |1]ojo|o|1|1|1|1|0|1[0o]1]0fo]1]o|1|1|1|1|1[L]|1|1[0]0|O|L]|1|1[O0|1]
029 |1]|o|o|1]|1|1|2|1|0]L|0|1]|0f0|L|0f1|L|1|2]|L|L|2]|L1[0]OjO|1]|L|L|O]1]
030 |1]o|1]o[1|1|1|1]|0|1[0]1]0f0]1]0|1|1|1|1|1[L]|1|1[0]0]0[L]|1|L1[O|1]
031 |1]o|1|1|1|1|2|1]0|2|0|1]|0l0|L|Of1|L|1|2]|L|L|L]|L1|0]0jO|1]|L|L|O]L]
032 |1]1|o|o|1|1|1|1]|0|1[0]1]0fo|1]o|1|1|L1|1|1[L]|1|1[0]0]0[L]|1|L1[O|1]
033 |1]|1|0|1|1|1|2|1|0|1|0|1]0l0|L|0f1|L|1|2]|L|L|2]|L1[0]O0jO|1]|L|L|O|1]
034 |1|1|1]o|1|1|1|1|0|1|0|1]|0|0|1|Of1|L|1|1]|L|L|L]|L|0]O|O|1]|L|L|O|1]
035 |1]1|1|1|1|1|1|1]0|1[0]1]0f0]1]0|L|1|L1|L|1[L]|1|1[0]0]O[L]|1|L1[O|1]
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008|0x7£52££1d | 250.
009|0x8£52££1d | 250.
010|0x9£52££1d|250.
011|0xaf52££1d|250.
012|0xb£52££1d | 250.
013|0xc£52££1d|250.
014|0xd£52££1d|250.
015|0xe£52££1d|250.
000 | Ox££52££1d|250.

|Next|GPIO Value|Time
021|0x0£52££1d|125.
022 | 0x1£52££1d|125.
023|0x2£52££1d|125.
024|0x3£52££1d|125.
025|0x4£52££1d|125.
026|0x5£52££1d|125.
027|0x6£52££1d|125.
028|0x7£52££1d|125.
029|0x8£52££1d|125.
030|0x9£52££1d|125.
031|0xaf52££1d|125.
032|0xb£f52££1d|125.
033|0xcf52££1d|125.
034 |0xdf52££1d|125.
035|0xef52££1d|125.
020 | 0x££52££1d|125.

000000ms
000000ms
000000ms
000000ms
000000ms
000000ms
000000ms
000000ms
000000ms

000000ms
000000ms
000000ms
000000ms
000000ms
000000ms
000000ms
000000ms
000000ms
000000ms
000000ms
000000ms
000000ms
000000ms
000000ms
000000ms
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INFO

: Action 40 Sequence 2

Direction: I/O (UC) user writable signal, i/o (LC) signal locked

GPIO

Act
040
041
042
043
044
045
046
047
048
049
050
051
052
053
054

055
Stop

|31 2423 16|15 8|7 0]

| | | | |
T rrrrrr 1T 1T 1T 1T T T 11T 1T 1T 17T T T T 1T T T T T T T T"9

|ujuju|u|s|s|s|u|s|z|R|P|R[M|D|P|T|T|T|T|T|T|T|T|P|P|P[S|3|1|C|P|

Is|s|s|s|B|B|B|S|T|E|F|L|L|F|U|R|x|x|x|x[x|x|x|x|1]0|W[M|V|2|L|E|

IR|R|R[R[2]1]0|B|2|D|U|N|A[G|Aa]S|3|3|2]|2]1]1]0[0|C|C|R|R|3|V|K|R]

|3]12]|1]o|c|e|c|p|T|E|E|E|E|E|L|N|P|N|P|N|P|N|P|N|L|L|D|S| | [R[S]
|T|T|T|T|P|R|P|Z|U[D|D|D[D[D|R|T| | | | [ | | | IK[R|Z[T| | [E|T|

IT|T|T[T[ofolo|L|L|F|F|FIF[FIZ] | | [ | [ 1 [ [ 111

o
—rrrrrrrrrrrrrrrrrrrrrr 1T T T T T

|

Is|s|s|s|z|z|z|s|s[s|s|s[s[s|T|L] | | | [ | | | [z|z|s[z] | [efo]
| ziz
|

|ojojojo|z|z|I|T|I|I|I|I|I|I|O|I|O|O|O|O|O|O|O|O|O|O|I|I|O|O|I|I|Dir:[0xa84]0x£002ffcec

HA++—4—+t+—F++FFt+F++F+F++F—F+FF++1—FNext|GPIO Value|Time

lojojofof1f1|z|1foj1|ofz[ofofr]of1|1|L[2[2[2[2[1]0fOfO|L]|L[1[Of1]
lojojof1f1f1|z|1jo|1|o[z[ofofr]of1|L|L|2[2[2[2[1]0fOfO|L][L][1[Of1]
lofof1fo[zf1|1|2]ofr|o|2[ofof1]of1|1|2[2[1|1]|2[1]0fO[O[1|1|1[O]1|
lofof1|1[2[1|1|2]ofr|o|2[ofof1]of2|1|2[2|1|L]|2[2]0fO[Of1|1|1[O]1|
loj1ofof1f1|z|1jo|1|o[2[ofofr]of1|L|L[2[2[2[2[1]0fOfO|L][L[1[Of1]
loj1]of1f1f1|1|1fo|1|o[2[ofof1]of1|L|L][2[2[2[2[1]0fOfO|L]|L[1[Of1]
lof2f1fo[2]z|1|2]ofr|o|2[ofof1]of2|1|2[2[1|1]|2[2]0fO[Of1|1|1[O]1|
lof2f1|1[2]2|1|2]ofz|o|2[ofof1]of2|1|2[2[1|1]|2[2]0fO[O[1|1]|1[O]1|
|1]ojofof1f1|z|1fo|1|o[2[ofofr]of1|1|L[2[2[2[2[1]0fOfO|L][L[1[Of1]
|1]ojof1f1f1|z|1fo|1|o[2[ofof1]of1|L|L[2[2[2[2[1]0fOfO|L][L[1[Of1]
|1fof1fo[z[1]1|2]of1|o|2[0f0f1]0f2|1|2[2[1|1]|2[2]0fO[Of1|L|1[O]1|
|1]ojzf2f1fr]r|1]o|1|o[2[ofof1]of1|L|L[2[2[2[1[1]0fOfO|L]|L[1[Of1]
|1|1]ofof1f1]1|1jo|1|o[2[ofofr]of1|L|L[L[2[2[1[1]0fOfO|L]|L[1[Of1]
|1]2]of2f2fz|z|1jo|1|o[2[ofof1]of1|1|L[2[2[2[2[1]0fOfO|L]|L[1[O1]
|1]2]2fof2f1|1|1jo|2|o[2[ofof1]Oof1|L|L[2[2[2[2[1]0fOfO|L]|L[1[O1]
|1]z]2f2f2f2]z|1]o|1]o[2[ofofr]of1|L|L[2[2[2[2[1]OfOfO|L]|L[1[Of1]

Sequencer is running current action 33 sequence 1
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041 |0x0£52££1d|1.000000s
042|0x1£52££1d|1.000000s
043|0x2£52££1d|1.000000s
044 |0x3£52££1d|1.000000s
045|0x4£52££1d|1.000000s
046|0x5£52££1d|1.000000s
047|0x6£52££1d|1.000000s
048 |0x7£52££1d|1.000000s
049|0x8£52££1d|1.000000s
050 | 0x9£52££1d|1.000000s
051 |0xaf52f£1d|1.000000s
052 | 0xb£f52££1d|1.000000s
053 |0xcf52££1d|1.000000s
054 | 0xdf52££1d|1.000000s
055 | 0xef52££1d|1.000000s
055 | 0x££52££1d|1.000000s
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Known issues

As of the 11.0-Build2 software release, there are known iRiser issues that will be fixed in a later release:

o When starting a Sequence from the CLI while the iRiser GUI is not active, the GUI will not know the
exact location of the Sequence running and will display an “out of sync” error to clearly indicate
this.

o Arare known issue may display the wrong Sequence when starting a Sequence from the CLI that is
different from the one currently displayed on screen.

o Arare known issue may show a Sequence as still running, when manually stopping the Sequence at
the end of a Sequence.

o Power tab: if user closes and re-opens the power tab while a recording is in progress, system might
show end time as a negative number or undefined
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Appendix A: Programming the FPGA Code

If your iRiser hardware is not up to date or not showing up, here is how to program the FPGA (you need a
tip kit).

For iRiser5:

iRiser5 flash VD1l SPIx4.sh -d 0

Open On-Chip Debugger 0.12.0+dev-01243-g24b656bff (2025-06-09-12:18)
Info : sector 16 took 122 ms

shutdown

Using config file /etc/iRiser/iRiser5 flash VD1 SPIx4.cfg

INFO: Wrote image iRiser5 VD1l SPIx4.bin SPI set to x4

For iRiser5+:

iRiser5+ flash VFE SPIx4.sh -d 0

Open On-Chip Debugger 0.12.0+dev-01243-g24b656bff (2025-06-09-12:30)
Info : sector 16 took 122 ms

shutdown

Using config file /etc/iRiser/iRiser5+ flash VFE SPIx4.cfg

INFO: Wrote image iRiser5+ VFE SPIx4.bin SPI set to x4

For iRiser6

iRiser6_flash VB2 SPIx4.sh -d 0

Open On-Chip Debugger 0.12.0+dev-01243-g24b656bff (2025-06-09-12:42)
Info : sector 16 took 122 ms

shutdown

Using config file /etc/iRiser/iRiser6 flash VB2 SPIx4.cfg

INFO: Wrote image iRiser6 VB2 SPIx4.bin SPI set to x4

You must reboot after programming the iRiser(s) FPGA.
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Appendix B: FAQs

Currently the FAQs are simply a current list of questions the developers think MAY come up but have
not technically been frequently asked as the iRiser hardware and software are new.

Question: Can I glitch or shut off PCle lanes to my device to test its response to

losing or noisy PCle lanes?
Answer: Yes. Use the sequencer as described above to set the state of any of the following Signals to
zero (clear):

e TXON
e TXOP
e TXIN
e TX1P
e TX2N
e TX2P
e TX3N
e TX3P

Note: the above is applicable only to iRiser5, iRiser5+, iRiser6; iRiser6SE does not support the above
functionality.

Question: How are Sequence numbers assigned?

Answer: Sequence numbers start at zero, are contiguous, and are assigned in order to a maximum of 127.

Question: Can | change Sequence numbers?
Answer: No, but you can use show Sequences to list them, and for any given group of Actions (restored
from a file for example), they will always be assigned in the same order.

Question: I'm doing SRIS and SRNS testing on my machine. Will iRiser continue

to function in a SRIS/SRNS configuration?

Answer: Yes. But certain clock/clock spectrum combinations will cause the iRiser to lose the private link
from the FPGA to the host and must be avoided. Future SW releases will guard against allowing the user
to select combinations that won't work, but currently please contact SANBlaze technical support before
changing the SBR image to SRIS or the spread spectrum/common clock and clock source switches.

On an SBExpress-DT5 system, the iRiser cannot be configured to perform Signal glitching under the
hardware configuration Altclock (SW6) = 1, SSC (SW7) = 1. This means that for 2 of the 4 clocking modes
— SRNS, and common clocking with no spreading (no SSC) — Signal glitching is not supported. The other
2 clocking modes — common clocking with spreading (SSC) and SRIS — are fully supported by the iRiser.
To overcome this limitation, we recommend separating clocking tests from Signal glitching tests or using
one of our other systems such as the SBEpress-RM5 or RM5+ test system which supports this specific
combination of hardware settings.
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Question: What is the maximum number of iRiser cards you can supportin a
DT5, RM5 or RM5+ system?

Answer:

e For SBExpress-RM5:
o Only iRiser5 and iRiser5+ devices can be installed in RM5
o A maximum of four iRiser devices are supported and can be installed in slots 6, 7, 8 or 9

e For SBExpress-DT5:
o Only iRiser5 and iRiser5+ devices can be installed DT5
o A maximum of three iRiser devices are supported and can be installed in slots 0, 1, or 2

e For SBExpress-RM5+:
o Only iRiser6 and iRiser6SE devices can be installed in RM5+
o Upto 16 iRiser devices are supported

Also, some system BlIOSes hang when the total number of PCle devices exceeds a threshold. We are working
with BIOS companies on this issue, but it will restrict the number of iRisers in a given system to the above
numbers for the time being.

Question: Can the FPGA FW code be updated in the field by the user as

functionality is added?

Answer: Yes. Itis a straightforward process to update the FPGA code in place in the field. There is no
need at this point as there is only one version shipping, but if the need arises firmware will be provided
along with an update procedure.
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