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1 Design Summary

The 66AK2EOx and AM5K2EOx SoCs require that the supply voltages be sequenced for initialization. For
details on the voltages and the sequence order, see 66AK2EOx Multicore DSP+ARM KeyStone Il System-
on-Chip (SoC) (SPRS865D) and AM5K2EOx Multicore ARM KeyStone Il System-on-Chip (SoC)
(SPRS864D). The UCD9090 device sequences and monitors up to 10 power supplies. This design shows
sequencing control using the UCD9090 device. For the full power tree for the XEVMK2EX design, see

Figure 1.
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Figure 1. Power Tree for the XEVMK2EX Design
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1.1 Introduction to the UCD9090

The UCD9090 device can monitor and enable up to 10 power supplies in a programmed sequence. The
device includes 10 analog inputs connected to ADCs that monitor the voltage levels of power supply. The
analog inputs provide 12 bits of accuracy from 0 to 2.5 V. The device has twenty-one GPIOs which are
programable as inputs or outputs. These GPIOs can perform stem-level functions such as external
interrupts, power-good, resets, or rail enables. When configured as a rail enable, you can sequence
GPIOs up or down and program them as active-high, active-low, or open-drain. The sequencing engine
can generate a user-defined sequence of rail enables. You can use the Fusion Digital Power Designer
software to program the conditions for the sequence and store that configuration into the internal flash
memory.

2 Block Diagram
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Figure 2. Block Diagram
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2.1 Implementation
The UCD9090 device sequences and monitors the power outputs of the XEVMK2EX design. If an output
fails, the UCD9090 disables the power supplies in the programmed sequence. For a list of the power
supplies for the XEVMK2EX design, see Table 1.
Table 1. XEVMK2EX Power Supplies Controlled by the UCD9090
Sequence Power Supply Voltage Rail Enable Description
1 TPS65400 33V VCC3V3_AUX_EN Local system 3.3 V
isolated from K2E
2 TPS544C25 Core AVS CVDD_EN K2E core AVS power
supply
3 TPS65400 1.0V CVDD1_EN K2E 1.0-V fixed core
supply (0.95 V in EVM
design)
4 TPS65400 1.8V VCC1V8_EN K2E 1.8-V I/O voltage
supply
5 TPS54620 15V VCC1V5_EN K2E 1.5-V DDR3 I/O
voltage supply
6 TPS51200 0.75V VTT_EN K2E 0.75-V DDR3 VTT
I/O voltage supply
7 TPS65400 0.85V VCCOV85_EN K2E 0.85-V Serdes low-
voltage supply
8 TPS22913B 33V VCC3V3_EN SoC side 3.3-V supply
(Not connected to K2E
directly)
9 TPS54620 50V VCC5_EN K2E USB 5.0-V supply
10 TPS22913B 50V USB_VBUS_EN K2E VBUS pin voltage
isolator
For more information on each of these devices, see the respective product folders at www.Tl.com.
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2.2 Voltage Monitoring
The UCD9090 device monitors the voltage levels for the power supplies on the XEVMK2EX design. The
internal ADC inputs are limited to 2.5 V. To accommodate this limit, a voltage divider connects the 3.3-V
and 5-V supply inputs. For the voltage monitor inputs, see Figure 3.
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Figure 3. Voltage Monitor Inputs
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Each monitor input generates a power-good signal for that rail. The power-good signals can then

sequence and define the GPIO logic in the UCD9090 device. The Vout Config tab of the Fusion Digital
Power Designer software defines the power-good condition for each monitor input. For an overview of the
voltage monitor definition, see Figure 4.
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Figure 4. Voltage Monitor Definition
2.3 Rail Enables

The UCD9090 device provides the 10 rail-enable signals to the power supplies on the XEVMK2EX design.
For the voltage rail enables, see Figure 5.
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Figure 5. Voltage Rail Enables
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Block Diagram

The Pin Assignment tab of the Fusion Digital Power Designer software assigns the rail-enable signals and
selects the signal type. For the voltage rail enable selection, see Figure 6.
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Figure 6. Voltage Rail-Enable Selection
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In the power sequence for the XEVMK2EX design, the Vout Config tab of the Fusion Digital Power
Designer software defines the rail enable for each power supply. The EVM uses a time-based sequence
for the power supplies initiated by a control input from the BMC processor. When the processor enables
the sequence, the rail enables are activated as defined in Figure 7. You can use the turn-on timing setting
to set the delay for the rail and to specify the turn-off delay for a sequenced shutdown. For an overview of
the definition of the voltage rail-enable sequence, see Figure 7.
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Figure 7. Voltage Rail-Enable Sequence Definition
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Block Diagram

When the power sequence completes, the K2E SoC requires all voltage rails be present. If a voltage rail
fails during operation, the UCD9090 device shuts down the rest of the rails. If the power supply fails, the
fault shutdown slave window defines which additional power supplies are disabled. For an overview of the
fault shutdown condition of the voltage rail-enable sequence, see Figure 8.
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Figure 8. Voltage Rail-Enable Fault Shutdown Condition
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2.4 BMC Processor Control Signals
The XEVMK2EX design uses the BMC processor to control the state of the K2E, including initiating the
sequencing of the power supplies. The processor provides two control inputs and two monitor outputs. We
intended the MAIN_POWER_START input to enable the VCC3V3_AUX supply and the
SOC_POWER_START input to initiate the sequence of the rest of the rails. The released version of the
configuration does not use the MAIN_POWER_START input. When the SOC_POWER_START is set at
the beginning of the sequence, the UCD9090 enables the VCC3V3_AUX supply. For the BMC sequencing
control signals, see Figure 9.
To configure the power supply sequence, do the following:
1. Use the window in the Vout Config tab to select the on and off dependencies for the GPI sequence.
2. Use the Pin Assignment tab to define the pins for GPl and GPO (see Figure 10).
3. Select Configure, listed under Actions, to define the GPO (a window with two conditions to be assigned
to an OR function opens [see Figure 11]).
4. Select the login function that controls the GPO (see Figure 12).
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Figure 9. BMC Sequencing Control Signals
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Block Diagram

File Device Tools Help UCD3090 @ Address 104d - Rad 24 -CVDO ]
Configure [Vout Confg | P Assignment | Faudt Responses and Limits || Fau Logging |[ Fin Selected States || System Watchéog |[ Sysiem Reset | Run Time Gack || Device Info || Gther Confa |
Rails - Monitors & Enables 10 of 10 Assigned | B
Rail Rame Voltage Temperature ‘Current Enable Trim/Margin FWH Actions:
Ral#1 VCCW3_ AL | P 29MONG <Cikip Aspion>  <Chckip Assion>  <Clhck g Assion> <Click to Assign> Delete Configure
Rail #2 vCCiva Bin 41 MONG <Choktp Assion>  <Chck o Assion>  Fin 21 GPID14 <Chck to Assign> Delete Configure
Rail#3 CvoOL i &) MONS <Chckip Asgon>  <Chckip Agsign>  Bin I8 GPIOL3 <Cick to Asggn> Defete Confiore
Rail #4 CVDO Bin 1 MON] <Cicklo Assion>  <CikioAssion>  Pin4GPIO] <Cick to Assign> Delste Confioure
Rail #5  vCCovas B0 2MONZ <ChkipAspon>  <Chkipdssion>  Bin3GRIOZ <Chck tn fssgn> Delate Configure
Rall #6 VCCLVS Pin 42 MONT <Cickip Aspion>  <CikipAssion>  Pin [LFPWM2 GPIOS  <Chcktp Assgn> Delete Configure
Rail 87 VCCOVTS Pin 45 MONS <Chkio Asson>  =Chokio Assion>  Pin 26 GPIDI7 ik to Assign> Delete Configure
Rail #8 VS Bin 35 MONG <Chckip Asgon>  <Chckip Agsign>  PBin§GPIO3 <Cick to Asgign> Defete Confiore [
Rail #9 |USBVEUS EN | Pin 33 MONID <Cickio Asgion>  <CickioAssion>  Pin IOFPWM] GPIDS  <Cickto Assion> Delste Confioure
Rail #10 VDO3V3 sChkipAsson> <CikipAsson>  cChokioAssion>  Pin [2FPWM3 GRIOZ  <Mooe> | | Deiste Confre
AddRai
 GPIs - General Purpose Inputs 2 0f B Assigned |
[GPIName Pin Polarity special Beh Actions
MAIN_POWWER_START Bin 22.GP1 PWM1L Active High = Duiete Confiore
SOC_POWER_START Pin 23GPI2 PUM2 Active Hgh Delete Configure
Add GP1 h
LogiclomtroNcd GRS IBSrwesctispoty WhH Lo 20f 10 Assigned |
[ GPD Name Pin Polarity Hode Configuration Summary Actions.
] MAIN_POWER_GOOD | Pr24GRIOLS Actwekgh  ActvelyDriven  Delay=Sms = RAIL1 [POWER_GOOD] Delte Confiors
] SOC_POWER_GOCD R Pin 25 GPID16 ActiveHigh  ActivelyDriven  Delay=5ms *GPI1 « GPI2 + GPO1 +RAIL2 #RAL.. Delete Configure
Tigs & Hets PLBLS Log (%]
..... WOUT_MARGIN_MIGH [0oe25 Rail 4]
n Loads the urit with the voltage to which the output is to be dhanged when the
m OPERATION command is set to "Margn High"
‘. Manitor -
) status & || preusiop | B

Fusion Digital Power Designes v1.8.284 [2012-12-18] | UCD3090 Firmware v2.3.5.0 @ Address 104d | Offline Project: K2E_EVM_UCDS090_v02.0mi

|bmmnmmm

Figure 10. GPI and GPO Pin Assighment
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File Device Teecls Help UCTH9090 @ Address 104 - Rad 24 - CVDD v
Configure Vout Config | Pin Assignment | Fault Responses and Limits || Fault Logging || Pin Selected States | System Watchdog |[ System Reset |[ Run Tme Clock |[ Device Info |[ Other Config |
Rails - Monitors & Enables 100f 10 [
Rail Hame Voltage Temperature Current Enable Trim fMargin PWM Actions
Rail #1 VCCIVI_AUN Bin 39 MON4 <Chck fo Assign>  <CikipAssion>  <Chok io Assign> <Chck tp Assion> Qelete Configure.
Raill #2 vCCivm Birs 41 MOMA d‘#ln Aesions TRk bn Aesians  Bin 71 GRIN1S e B Aseions Palate  Faofion e
Rail #3 cvn(.') ﬁ a - lojx
Rall#4 |CVDL || AND Fath #1 Confiqure
CopyfClone Rals Output P 24 ikt
il I
fal=s \'cc:. Inputs P2  Pn: & s a8
o POWER_GOOD Rad 2 Rad 75
Ral w7 |y Ralzl  Rad =6 SOC_POWER_GOOD_R (Pin 25)
Rall#g |vec! Rad =4 Rad =7 b
railgo Uss ™ AnD path #2 B Tanfaure | [Dmsmnmm J
Rail #10 V00 aﬁ;ﬁ,:ﬁ@:@emmmumw.mu A 500 mesc
Add Rad DD!"'I' when &
GPIs - Genera [ Delay when De-asserting
GPIName [ griore Inputs during delay
MAIN_POWER | Polarity: Qutput Mode:
3 () Active Low () Actively Driven
SOC_POWER (®) Active High () Open-Drain =
| AddcPl |
Logic Controlk
GPO Hame
] |mam_pow
Do
Add Logic Controlled GPO Move Selected Ping Up. Move Selected Pris Dovwn
Figure 11. GPO Pin Configuration
43 GO - Pin 25 GRIOLE - AND Path 81
GFI State Enabled?
[InaT MAIN_POWLR_START (Fin 22) I
[InoT %0C_POWER_START [Pin 23) =
Check &li Chack all
A, all Jnch All
GO Skate Enabled?
[(IHOT HAIM_POWER_GOOD (Pim 24) =
Check &1l Bk &l
" all n all J -
feilfFan Statuss POWER_G000 | ———
Enabled? ik by change by HAND gabe
VOCIVI_AU (Rail £1) B
[Cwor wooive (Rad #2) = ]
[(noT ovoo (Radl &3) =1 I
[(woT ovoD (Rad #4) |
[(noT wocoves (Rail #5) =
[CIwor wecavs (Rad #6) | =
[CIwor wecoves (Rail #7) & —_—
VECS (Rad 28) O
USH_VBUS_EN (Rail 25) O
VOOV (Rail 210} O
Check &11 haci all
., all Jnchy Al
Figure 12. GPO Pin Output Criteria
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3 Configuration of the UCD9090

Use the Fusion Digital Power Designer software and the PMB interface to generate the register values
and to program the UCD9090 device. The Fusion Digital Power Designer software uses the TI USB-TO-
GPIO USB Interface Adapter EVM to connect a PC running the Fusion software to the XEVMK2EX
design. Only the PMBUS_DAT, PMBUS_CLK and GND signal must be connected to program the
UCD9090 device. When you have configured the UCD9090, click Write to Hardware on the tab labeled
Configure to store the configuration to the UCD9090 device.

abila LED Indication of 10-Pin Ribbon Cable
usec USB Attached

Figure 13. USB Interface Adapter Pod
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1 2
G | +—— GHND
o 10 | 44—— PMBLIS_DAT
f
—— PMBUS_CLK
PMBus Head
PMBUS1
E 1 K T
sl = T,
18—
TEW-105-20.T.5
Figure 14. USB Pod to PMBus Header Connection
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3.1 Configuration File

You can use the Fusion Digital Power Designer to open an XML file as a project. The XML configuration
file for the EVMK2E is in the product folder for this design. When you open the configuration file with the
software, it displays the Vout Config tab. This tab shows the power supply rail enable and the sequence
order.

4 PCB Design

You can find the PCB, schematic, and bill of materials in the product folder for this design. For details on
the placement and layout of the PCB, refer to 10-Rail Power Supply Sequencer and Monitor with ACPI
Support (SLVSA30A). This design was implemented as part of the XEVMK2EX design. The PCB file
includes all parts associated with the 66AK2EO0x EVM device.

5 Modifications

The XEVMK2EX design includes a few power supplies that are not used by the K2E SoC. The
XEVMKZ2EX design includes the board monitor controller (BMC) that acts as a master to set the boot
mode and initiate the power supply sequence for the K2E SoC. These power supplies are unnecessary for
customer designs and can be removed. The UCD9090 device includes other features unused by the
XEVMKZ2EX design. For more information on capabilities that might be useful in your design, see 10-Rail
Power Supply Sequencer and Monitor with ACPI Support (SLVSA30A).

5.1 Power Supply Removal

In the XEVMK2EX design, the VCC3V3_AUX and the VDD3V3 voltages are not used by the K2E SoC.
Your design may not require these supplies.

5.2 BMC Initialization

The current design requires the external control of the BMC to initiate the sequence using the
SOC_POWER_START input. You can modify the programming of the UCD9090 device to initiate the
sequence when power is available to the device. You can include monitor input for the source voltage
used by the SoC power supplies and change the sequence to initiate when the source voltage power good
condition exists. The supplies shut downs if one of the voltage rails fails. You can use the
SOC_POWER_GOOD signal as a test point or drive an LED to indicate when the supplies are stable.

6 References
» UCD9090 10-Rail Power Supply Sequencer and Monitor with ACPI Support (SLVSA30)
*  66AK2EO05, 66AK2E02 Multicore DSP+ARM KeyStone Il System-on-Chip (SoC) (SPRS865)
e AM5K2E04, AM5K2E02 Multicore ARM KeyStone Il System-on-Chip (SoC) (SPRS864)
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such altered documentation. Information of third parties may be subject to additional restrictions.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
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