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IP Facts

Introduction

The LogiCORE IP System Management Wizard
provides a complete solution for
system-monitoring Xilinx UltraScale™
architecture-based devices. This IP generates
an HDL wrapper to configure the SYSMONE1
primitive for user-specified external channels,
internal sensor channels, modes of operation
and alarms. This IP supports monitoring of up
to four user supplies. In addition, the System
Management Wizard configures various
interfaces for accessing SYSMONEL1 registers.

Features

* On-chip voltage and temperature
measurements

« 10-bit 0.2 MSPS analog-to-digital
conversion

« Access to 16 pairs of IO pins as input
channels

« Stand-alone measurement of system
functionality including sequences and
alarms

« Triple access (FPGA Fabric/JTAG/12C) DRP
including control and status registers

« Optional AXI4-Lite interface based on the
AX14 specification

« Easy configuration of various modes and
parameters

« Simple interface for channel selection and
configuration

« Ability to select/deselect alarm outputs and

set alarm limits

« Calculates all parameters and register
values based on requirements

System Managment Wizard v1.1

LogiCORE IP Facts Table

Core Specifics

Supported
Device Family(®)

UltraScale™ Architecture

Supported User
Interfaces

AXI4-Lite, DRP

Resources

See Table 2-1.

Provided with Core

Design Files

Verilog and VHDL

Example Design

Verilog and VHDL

Test Bench Verilog and VHDL
Constraints File XDC
Simulation .
Model Not Provided
Supported

S/W Driver Standalone

Tested Design Flows(2)

Vi
Design Entry e

do® Design Suite
IP Integrator

Simulation For supported s

imulators, see the
Xilinx Design Tools: Release Notes Guide.

Synthesis

Vivado Synthesis

Support

Provided by Xilinx @ www.xilinx.com/

support

www.Xilinx.com

Notes:

1. For a complete list of supported devices, se
catalog .

2. For the supported versions of the tools, see
Xilinx Design Tools: Release Notes Guide.
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Chapter 1

Overview

The System Management Wizard guides you through configuring the SYSMONEL primitive
through a user-friendly GUI and generates Verilog or VHDL Register Transfer Level (RTL)
source files for Xilinx UltraScale™ FPGAs. An example design and simulation test bench
demonstrate how to integrate the core into user designs.
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The top-level block diagram for the System Management Wizard is shown in Figure 1-1.

When AXI4Lite is selected as Interface Options in GUI

CONVST
/\ AXI SYSMON Core Logic
SYSMONE1
Y Hard Macro
> ‘;‘;g:tsef »  ORLogic | CONVST
CONVSTCLK
SPLB_Clk
| DCLK
SPLB_Rst VAUXN[15:0]
SYSMON Reset
» )
- Register
Reset Logic | RESET
VAUXP[15:0]
Software Reset P -
- Register
- JTAGBUSY
o - JTAGLOCKED | 4] VP
- B - JTAGMODIFIED)
- Status Register -t BUSY
- EOC VN
-« o EOS -
AXI Lite - CHANNEL[5:0]
Interface |32/ ALARM
- 7 :
14y
- i 7 ALM[13:0]
HHE IREgSED VCCDDRO_ALARM_OUT
oT >
P 16/ 16/ 9
- Data Register |7 - DO[15:0] VCCPAUX_ALARM_OUT
»-
N
8}9/ P = DI[15:0] VCCPINT_ALARM_OUT
7 P Temperature DADDRY7:0] >
Read Arbiter
Logic VBRAM_ALARM_OUT
P DEN&DWE » DEN -
- Control Logic DWE
< SR VCCAUX_ALARM_OUT
»
VCCINT_ALARM_OUT
-
Interrupt Register USER_TEMP_ALARM_OUT
(GIER) >
< ALM[15:0] MUXADDR(4:0]
Interrupt Register < ot g
! (IPISR) < EOS
> EOC 12C_SCLK
- JTAGLOCKED [—>
Interrupt Register - JTAGMODIFIED 12C_SDA
(IPIER) < >
IP2INTC_I rpt
-t
<% Interrupt Controller TEMP_OUTI:0]
»
—»

X14027

Figure 1-1: System Management Wizard Block Diagram

Applications

The System Management Wizard enables you to easily configure the integrated system
management functions of the FPGA, such as monitoring user supplies and temperature.
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Licensing and Ordering Information

License Checkers

If the IP requires a license key, the key must be verified. The Vivado® design tools have
several license checkpoints for gating licensed IP through the flow. If the license check
succeeds, the IP can continue generation. Otherwise, generation halts with error. License
checkpoints are enforced by the following tools:

« Vivado design tools: Vivado Synthesis
« Vivado Implementation

« write_bitstream (Tcl command)

f IMPORTANT: /P license level is ignored at checkpoints. The test confirms a valid license exists. It does
not check IP license level.

License Type

This Xilinx LogiCORE™ IP module is provided at no additional cost with the Xilinx Vivado
Design Suite under the terms of the Xilinx End User License. Information about this and
other Xilinx LogiCORE IP modules is available at the Xilinx Intellectual Property page. For
information about pricing and availability of other Xilinx LogiCORE IP modules and tools,
contact your local Xilinx sales representative.
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Chapter 2

Product Specification

The System Management Wizard instantiates a SYSMONE1 block configured to your
requirements. The wizard allows you to select the channels, enable alarms, and set the
alarm limits. For interfaces, you can select AXI4-Lite, DRP, or None.

Stacked Silicon Interconnect (SSI) Kintex UltraScale devices (XCKU100 and XCKU115)
contain two SYSMONE1 blocks, and Virtex UltraScale devices (XCVU125, XCVU160,
XCVU190 and XCVU440) contain up to three SYSMONE1 blocks. One block is in the master
SLR and all others are in the slave SLR. For SSI devices, SYSMONE1 I°C pins can be
connected only to the master SYSMONEL. This core instantiates two SYSMONEL blocks with
master and slave functionality.

SYSMONE1 Functional Features

Major functional SYSMONEL1 features can be used to determine an appropriate mode of
operation. These features include:

» FPGA temperature and voltage monitoring
» Analog-to-digital conversion for seventeen external analog inputs

« Alarm generation based on up to 17 set parameters

Standards

The System Management Wizard core contains AXI4-Lite interfaces, which is based on the
AMBA® AXI4 specification.

Performance

If you enable averaging of the channel, data capture rate is reduced depending on the
averaging selected. Choose the appropriate value to match your requirement. Analog input
noise from the supply or board can alter the expected 10-bit digital output.
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Maximum Frequencies

The maximum s_axi_aclk/dclk clock frequency supported is 250 MHz.

Resource Utilization

Table 2-1 provides approximate resource counts when AXI4-Lite is selected as the interface.
These are measured with Xilinx UltraScale™ architecture-based devices with interrupt logic
enabled and TEMP_BUS enabled or disabled.

Table 2-1: Device Utilization

Parameter Values Device Resources Performance

C_HAS_TEMP_BUS Enable_AXI Slice Flip-Flops LUTs Fmax (MHz)
0 1 249 185 200
1 1 451 389 200

When only the DRP interface is selected, the System Management Wizard uses SYSMONE1
primitive only. Therefore, no LUTs are used as resource.

The maximum clock frequency results are post-implementation using the default tool
settings. The resource usage results do not include the characterization registers and
represent the true logic used by the core. LUT counts include SRL16s or SRL32s.

Clock frequency does not take clock jitter into account and should be derated by an amount
appropriate to the clock source jitter specification. The maximum achievable clock
frequency and the resource counts might also be affected by other tool options, additional
logic in the FPGA, different versions of Xilinx tools, and other factors.

Port Descriptions

Table 2-2 lists the input and output ports provided from the System Management Wizard.
Availability of ports is controlled by user-selected parameters. For example, when Dynamic
Reconfiguration is selected, only ports associated with Dynamic Reconfiguration are
exposed. Any port that is not exposed is tied off or connected to a signal labeled as unused
in the delivered source code.
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Table 2-2: SYSMONE1 1/0 Signals

Port Direction Description
di_in[15:0](2) Input Input data bus for the dynamic reconfiguration port (DRP).
sysmon_slave_sel[1:0] Input Selects master or slave SYSMONE1 to access the DRP and control

signals when Interface Selection is DRP. This port is only
available for SSI devices.

* 00: Master SYSMONE1
» 01: Slave 0 SYSMONE1

do_out[15:0] Output | Output data bus for the dynamic reconfiguration port.
daddr_in[7:0] Input Address bus for the dynamic reconfiguration port.

den_in Input Enable signal for the dynamic reconfiguration port.

dwe_in Input | Write enable for the dynamic reconfiguration port.

dclk_in Input | Clock input for the dynamic reconfiguration port.

drdy_out Output | Data ready signal for the dynamic reconfiguration port.
reset_in® Input Reset signal for the SYSMONE1 control logic and maximum/

minimum registers.

convst_in Input | Convert start input. This input is used to control the sampling
instant on the ADC input and is only used in Event Mode Timing
(see UltraScale Architecture System Monitor Advanced
Specification User Guide (UG580) [Ref 1]).

convstclk_in Input Convert start input. This input is connected to a global clock
input on the interconnect. Like CONVST, this input is used to
control the sampling instant on the ADC inputs and is only used
in Event Mode Timing. The frequency of this clock should be
greater than or equal to the sampling rate.

vp_in vn_in Input | One dedicated analog-input pair The SYSMONEL has one pair of
dedicated analog-input pins that provide a differential analog
input.

vauxpl5[15:0] Inputs | 16 auxiliary analog-input pairs. Also, the SYSMONE1 uses 16

vauxn15[15:0] differential digital-input pairs as low-bandwidth differential

analog inputs. These inputs are configured as analog during
FPGA configuration.

user_temp_alarm_out Output | SYSMONE1 temperature-sensor alarm output.

vccint_alarm_out Output | SYSMONE1 VCCINT-sensor alarm output.

vccaux_alarm_out Output SYSMONEL VCCAUX-sensor alarm output.

ot_out Output Over-Temperature alarm output.

channel_out[5:0] Outputs | Channel selection outputs. The ADC input MUX channel selection

for the current ADC conversion is placed on these outputs at the
end of an ADC conversion.

eoc_out Output | End of Conversion signal. This signal transitions to an active-High
at the end of an ADC conversion when the measurement result is
written to the status registers. For detailed information, see
UltraScale Architecture System Monitor Advanced Specification
User Guide (UG580) [Ref 1].
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Chapter 2: Product Specification

Table 2-2: SYSMONEL1 1/0 Signals (Cont’d)
Port Direction Description
eos_out Output | End of Sequence. This signal transitions to an active-High when
the measurement data from the last channel in the Channel
Sequencer is written to the status registers. For detailed
information, see UltraScale Architecture System Monitor Advanced
Specification User Guide (UG580) [Ref 1].
busy_out Output | ADC busy signal. This signal transitions High during an ADC
conversion. This signal transitions High for an extended period
during calibration.
i2c_sclk INOUT I°C clock signal.
i2c_sda INOUT I°C serial data signal.
jtaglocked_out® Output | Used to indicate that drp port has been locked by the JTAG
interface.
jtagmodified_out® Output | Used to indicate that a JTAG write to the drp has occurred.
jtagbusy_out® Output | Used to indicate that a JTAG drp transaction is in progress.
vbram_alarm_out Output SYSMONE1 VBRAM sensor alarm output.
muxaddr_out[4:0] Output | Use in external multiplexer mode to decode external MUX
channel.
alarm_out Output | Logic OR of alarms. Can be used to flag occurrence of any alarm.
s_axi_aclk Input AXI Clock.
s_axi_aresetn® Input AXI Reset, Active-Low
s_axi_awaddr[12:0] Input AXI Write address. The write address bus gives the address of the
write transaction.
s_axi_awvalid Input Write address valid. This signal indicates that a valid write address
and control information are available.
s_axi_awready Output | Write address ready. This signal indicates that the slave is ready
to accept an address and associated control signals.
s_axi_wdata[31:0] Input Write data.
s_axi_wstb[3:0] Input Write strobes. This signal indicates which byte lanes to update in
memory.
s_axi_wvalid Input Write valid. This signal indicates that valid write data and strobes
are available.
s_axi_wready Output | Write ready. This signal indicates that the slave can accept the
write data.
s_axi_bresp[1:0] Output | Write response. This signal indicates the status of the write
transaction:
« 00 = OKAY (normal response)
+ 10 = SLVERR (error condition)
« 11 = DECERR (not issued by core)
s_axi_bvalid Output | Write response valid. This signal indicates that a valid write

response is available.
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Table 2-2: SYSMONEL1 1/0 Signals (Cont’d)

Port Direction Description

s_axi_bready Input Response ready. This signal indicates that the master can accept
the response information.

s_axi_araddr[12:0] Input Read address. The read address bus gives the address of a read
transaction.

s_axi_arvalid Input Read address valid. This signal indicates, when High, that the read
address and control information is valid and remains stable until
the address acknowledgement signal, s_axi_arready, is High.

s_axi_arready Output | Read address ready. This signal indicates that the slave is ready to
accept an address and associated control signals.

s_axi_rdata[31:0] Output Read data.

s_axi_rresp[1:0] Output | Read response. This signal indicates the status of the read
transfer.
+ 00 = OKAY (normal response)
« 10 = SLVERR (error condition)
« 11 = DECERR (not issued by core)

s_axi_rvalid Output | Read valid. This signal indicates that the required read data is
available and the read transfer can complete.

s_axi_rready Input Read ready. This signal indicates that the master can accept the
read data and response information.

temp_out[9:0]® Output | 10-bit temperature output bus for MIG This should be connected

to temperature input port of MIG

Notes:

1. AXI4-Lite ports are available only with the AXI4-Lite interface.
2. DRP JTAG, and reset_in ports are not available when AXI4-Lite interface is selected.

3. The temp_out port is available only when AXI4-Lite interface is enabled.

Register Space

The SYSMONEL1 functionality is configured through control registers. For more details, see
control and status register information in UltraScale Architecture System Monitor Advanced
Specification User Guide (UG580) [Ref 1].

Table 2-3 lists the attributes associated with these control registers. Control registers can be
initialized using HDL by attaching HDL attributes to the SYSMONE1 primitive instance and
configuring them according to the information provided in Table 2-3. The control registers
can also be initialized through the AXI4-Lite or DRP interfaces at runtime. The System
Management Wizard simplifies the initialization of these control registers in the HDL
instantiation by automatically configuring them to implement the operating behavior you
specify in the Vivado® Integrated Design Environment (IDE).

System Managment Wizard v1.1
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Table 2-3: SYSMONE1 Attributes
. Control Reg _—
Attribute Name Address Description
INIT_40 Conflguratlon 40h
Register 0
Configuration
INIT_41 Register 1 41h SYSMONEL1 configuration registers. For detailed
4 . information, see UltraScale Architecture System Monitor
INIT 42 Con.flguratlon 42h Advanced Specification User Guide (UG580) [Ref 1].
Register 2
INIT 43 Con.flguratlon 43h
Register 3
Sequence registers used to program the Channel
INIT_48 to Sequence 48h to 4AFh Sequencer function in the SYSMONEL1. For detailed
INIT_4F Registers information, see UltraScale Architecture System Monitor
Advanced Specification User Guide (UG580) [Ref 1].
Alarm threshold registers for the SYSMONEL alarm
INIT_50 to Alarm Limits 50h to 6Fh function. For detailed information, see UltraScale
INIT_6F Registers Architecture System Monitor Advanced Specification User
Guide (UG580) [Ref 1].
SIM_MONITO i'r:r;lljcl)atlsnntr _ This is the text file that contains the analog input
R_ FILE File 9 y stimulus. This is used for simulation.

System Management Wizard Register Descriptions
for AXl4-Lite Interface

Table 2-4 lists the System Management Wizard IP Core registers and corresponding

addresses.

Table 2-4:

IP Core Registers

Access
Type

Base Address +

Offset (hex) Register Name

Description

System Management Wizard Local Register Grouping

C_BASEADDR + 0x00 | Software Reset Register w Software Reset Register
(SRR)

C_BASEADDR + 0x04 | Status Register (SR) R@ Status Register

C_BASEADDR + 0x08 | Alarm Output Status R@ Alarm Output Status Register

Register (AOSR)

System Managment Wizard v1.1 www.xilinx.com 13
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Chapter 2: Product Specification

Table 2-4: IP Core Registers (Cont’d)
Base Address + . Access A
Offset (hex) Register Name Type Description
C_BASEADDR + 0x0C | CONVST Register ww « Bit[0] = ADC convert start register®
(CONVSTR) + Bit[1] = Enable temperature update
logic
* Bit[17:2] = Wait cycle for temperature

update

C_BASEADDR + 0x10 | SYSMONE1 Reset w SYSMONE1 Hard Macro Reset Register

Register (SYSMONRR)

System Management Wizard Interrupt Controller Register Grouping

C_BASEADDR + 0x5C | Global Interrupt Enable R/W Global Interrupt Enable Register
Register (GIER)

C_BASEADDR + 0x60 | IP Interrupt Status R/TOW® | IP Interrupt Status Register
Register (IPISR)

C_BASEADDR + 0x68 | IP Interrupt Enable R/W IP Interrupt Enable Register

Register (IPIER)

System Management Wizard Hard Macro Register Grouping®

C_BASEADDR + Temperature R® 10-bit Most Significant Bit (MSB) justified
0x400 result of on-device temperature
measurement is stored in this register.
C_BASEADDR + VCCINT R® The 10-bit MSB justified result of
0x404 on-device VCCINT supply monitor
measurementis stored in this register.
C_BASEADDR + VccAuX R® The 10-bit MSB justified result of
0x408 on-device Vccaux Data supply monitor
measurement is stored in this register.
C_BASEADDR + VP/VN R/W®) « When read: The 10-bit MSB justified
0x40C result of A/D conversion on the
dedicated analog input channel (Vp/
Vn) is stored in this register.

* When written: Write to this register
resets the SYSMONEL hard macro. No
specific data is required.

C_BASEADDR + VREFP R® The 10-bit MSB justified result of A/D

0x410 conversion on the reference input VREFP is
stored in this register.

C_BASEADDR + VREFN R® The 10-bit MSB justified result of A/D

0x414 conversion on the reference input VREFN is
stored in this register.

C_BASEADDR + VBRAM R® The 10-bit MSB justified result of A/D

0x418 conversion on the reference input VBRAM
is stored in this register.

C_BASEADDR + Undefined N/A These locations are unused and contain

0x41C

invalid data.
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Chapter 2: Product Specification

Table 2-4: IP Core Registers (Cont’d)
Base Address + . Access A
Offset (hex) Register Name Type Description

C_BASEADDR + Supply Offset R® The calibration coefficient for the supply

0x420 sensor offset is stored in this register.

C_BASEADDR + ADC Offset R® The calibration coefficient for the ADC

0x424 offset calibration is stored in this register.

C_BASEADDR + Gin Error R® The calibration coefficient for the gain

0x428 error is stored in this register.

C_BASEADDR + Undefined N/A These locations are unused and contain

0x42C invalid data.

to

C_BASEADDR +

0x43C

C_BASEADDR + Vauxp[0]/ VAUXN[O] R® The 10-bit MSB justified result of A/D

0x440 conversion on the auxiliary analog input
0 is stored in this register.

C_BASEADDR + VAUXP[1]/ VAUXN[1] R® The 10-bit MSB justified result of A/D

0x444 conversion on the auxiliary analog input
1 is stored in this register.

C_BASEADDR + VAUXP[2]/ VAUXN[2] R® The 10-bit MSB justified result of A/D

0x448 conversion on the auxiliary analog input
2 is stored in this register.

C_BASEADDR + Vauxp[3]/ VAUXNI[3] R® The 10-bit MSB justified result of A/D

0x44C conversion on the auxiliary analog input
3 is stored in this register.

C_BASEADDR + Vauxp[4]/ VAUXN[4] R® The 10-bit MSB justified result of A/D

0x450 conversion on the auxiliary analog input
4 is stored in this register.

C_BASEADDR + VAUXP[5]/ VAUXN[5] R® The 10-bit MSB justified result of A/D

0x454 conversion on the auxiliary analog input
5 is stored in this register.

C_BASEADDR + VAUXP[6]/ VAUXN[6] R® The 10-bit MSB justified result of A/D

0x458 conversion on the auxiliary analog input
6 is stored in this register.

C_BASEADDR + VAUXP[7]/ VAUXN[7] R® The 10-bit MSB justified result of A/D

0x45C conversion on the auxiliary analog input
7 is stored in this register.

C_BASEADDR + VAUXP[8]/ VAUXNIS8] R® The 10-bit MSB justified result of A/D

0x460 conversion on the auxiliary analog input
8 is stored in this register.

C_BASEADDR + VAUXP[9]/ VAUXN[9] R® The 10-bit MSB justified result of A/D

0x464 conversion on the auxiliary analog input
9 is stored in this register.
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Table 2-4: IP Core Registers (Cont’d)
Base Address + . Access A
Offset (hex) Register Name Type Description

C_BASEADDR + VAUXP[101/ VAUXN[10] R® The 10-bit MSB justified result of A/D

0x468 conversion on the auxiliary analog input
10 is stored in this register.

C_BASEADDR + Vauxp[11]/ VAUXN[11] R® The 10-bit MSB justified result of A/D

0x46C conversion on the auxiliary analog input
11 is stored in this register.

C_BASEADDR + VAUXP[12]/ VAUXN[12] R® The 10-bit MSB justified result of A/D

0x470 conversion on the auxiliary analog input
12 is stored in this register.

C_BASEADDR + VAUXP[13]/ VAUXN[13] R® The 10-bit MSB justified result of A/D

0x474 conversion on the auxiliary analog input
13 is stored in this register.

C_BASEADDR + VAUXP[14]/ VAUXN[14] R® The 10-bit MSB justified result of A/D

0x478 conversion on the auxiliary analog input
14 is stored in this register.

C_BASEADDR + VAUXP[15]/ VAUXN[15] R® The 10-bit MSB justified result of A/D

0x47C conversion on the auxiliary analog input
15 is stored in this register.

C_BASEADDR + Max Temp R® The 10-bit MSB justified maximum

0x480 temperature measurement.

C_BASEADDR + Max VCCINT R® The 10-bit MSB justified maximum VcCINT

0x484 measurement.

C_BASEADDR + Max Vccaux R® The 10-bit MSB justified maximum

0x488 Vccaux measurement.

C_BASEADDR + Max VBRAM R® The 10-bit MSB justified maximum VBRAM

0x48C measurement.

C_BASEADDR + Min Temp R® The 10-bit MSB justified minimum

0x490 temperature measurement

C_BASEADDR + Min VCCINT R® The 10-bit MSB justified minimum VccINT

0x494 measurement

C_BASEADDR + Min Vccaux R® The 10-bit MSB justified minimum Vccaux

0x498 measurement.

C_BASEADDR + Min VBRAM R® The 10-bit MSB justified minimum VBRAM

0x49C measurement.

C_BASEADDR + Undefined N/A These locations are unused and contain

0x4A0 - invalid data.

C_BASEADDR +

0x4F8

C_BASEADDR + [2C Address R The I2C address captured by initial

0x4EO0 conversion on Vp/V, channel.
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Table 2-4: IP Core Registers (Cont’d)
Base Address + . Access A
Offset (hex) Register Name Type Description

C_BASEADDR + Flag Register R® The 16-bit register gives general status

Ox4FC information of ALARM, Over Temperature
(OT), disable information of SYSMONE1
and information about whether the
SYSMONEL is using internal reference
voltage or external reference voltage.

C_BASEADDR + Configuration Register 0 | R/W® | SYSMONE1 Configuration Register 0.

0x500

C_BASEADDR + Configuration Register 1 R/W SYSMONE1 Configuration Register 1.

0x504

C_BASEADDR + Configuration Register 2 R/W SYSMONE1 Configuration Register 2.

0x508

C_BASEADDR + Configuration Register 3 R/W SYSMONE1 Configuration Register 3.

0x50C

C_BASEADDR + Test Register N/A SYSMONEL1 Test Register (For factory test

0x510 only).

C_BASEADDR + Analog Bus Register N/A Configuration register for the Analog Bus.

0x514

C_BASEADDR + Sequence Register 8 R/W Sequencer channel selection (Vuser0-3).

0x518

C_BASEADDR + Sequence Register 9 R/W Sequencer average selection (Vuser0-3).

0x51C

C_BASEADDR + Sequence Register 0 R/W SYSMONEL1 Sequence Register 0 (ADC

0x520 channel selection).

C_BASEADDR + Sequence Register 1 R/W SYSMONEL1 Sequence Register 1 (ADC

0x524 channel selection).

C_BASEADDR + Sequence Register 2 R/W SYSMONEL Sequence Register 2 (ADC

0x528 channel averaging enable).

C_BASEADDR + Sequence Register 3 R/W SYSMONEL Sequence Register 3 (ADC

0x52C channel averaging enable).

C_BASEADDR + Sequence Register 4 R/W SYSMONEL Sequence Register 4 (ADC

0x530 channel analog-input mode).

C_BASEADDR + Sequence Register 5 R/W SYSMONEL Sequence Register 5 (ADC

0x534 channel analog-input mode).

C_BASEADDR + Sequence Register 6 R/W SYSMONEL1 Sequence Register 6 (ADC

0x538 channel acquisition time).

C_BASEADDR + Sequence Register 7 R/W SYSMONEL Sequence Register 7 (ADC

0x53C channel acquisition time).

C_BASEADDR + Alarm Threshold R/W The 10-bit MSB justified alarm threshold

0x540

Register 0

register O (Tfemperature Upper).
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Table 2-4: IP Core Registers (Cont’d)

Base Address + . Access ..

Offset (hex) Register Name Type Description
C_BASEADDR + Alarm Threshold R/W The 10-bit MSB justified alarm threshold
0x544 Register 1 register 1 (VccINT Upper).

C_BASEADDR + Alarm Threshold R/W The 10-bit MSB justified alarm threshold

0x548 Register 2 register 2 (Vccaux Upper).

C_BASEADDR + Alarm Threshold R/WE | The 10-bit MSB justified alarm threshold

0x54C Register 3 register 3 (OT Upper).

C_BASEADDR + Alarm Threshold R/W The 10-bit MSB justified alarm threshold

0x550 Register 4 register 4 (Temperature Lower).

C_BASEADDR + Alarm Threshold R/W The 10-bit MSB justified alarm threshold

0x554 Register 5 register 5 (VCCINT Lower).

C_BASEADDR + Alarm Threshold R/W The 10-bit MSB justified alarm threshold

0x558 Register 6 register 6 (Vccaux Lower).

C_BASEADDR + Alarm Threshold R/W The 10-bit MSB justified alarm threshold

0x55C Register 7 register 7 (OT Lower)

C_BASEADDR + Alarm Threshold R/W The 10-bit MSB justified alarm threshold

0x560 Register 8 register 8 (Vgram Upper)

C_BASEADDR + Alarm Threshold R/W The 10-bit MSB justified alarm threshold

0x570 Register 12 register 12 (Vgrapm Lower)

C_BASEADDR + Alarm Threshold R/W The 10-bit MSB justified alarm threshold

0x580 Register 16 register 16 (Vysgro Upper)

C_BASEADDR + Alarm Threshold R/W The 10-bit MSB justified alarm threshold

0x584 Register 17 register 17 (Vysgr1 Upper)

C_BASEADDR + Alarm Threshold R/W The 10-bit MSB justified alarm threshold

0x588 Register 18 register 18 (Vysgro Upper)

C_BASEADDR + Alarm Threshold R/W The 10-bit MSB justified alarm threshold

0x58C Register 19 register 19 (Vysgr3 Upper)

C_BASEADDR + Alarm Threshold R/W The 10-bit MSB justified alarm threshold

0x5A0 Register 22 register 14 (Vsgro Lower).

C_BASEADDR + Alarm Threshold R/W The 10-bit MSB justified alarm threshold

0x5A4 Register 23 register 15 (Vggry Lower).

C_BASEADDR + Alarm Threshold R/W The 10-bit MSB justified alarm threshold

Ox5A8 Register 24 register 16 (Vsgro Lower).

C_BASEADDR + Alarm Threshold R/W The 10-bit MSB justified alarm threshold

0x5AC Register 25 register 17 (Vsgr3 Lower).

C_BASEADDR + VUsEro R The 10-bit MSB justified result of the

0x600 on-chip Vysgrg supply monitor
measurement is stored at this location.

C_BASEADDR + VUsEr1 R The 10-bit MSB justified result of the

0x604 on-chip Vyggr1 supply monitor
measurement is stored at this location.
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Table 2-4: IP Core Registers (Cont’d)
Base Address + . Access A
Offset (hex) Register Name Type Description

C_BASEADDR + VUsEr?2 R The 10-bit MSB justified result of the

0x608 on-chip Vysgro supply monitor
measurement is stored at this location.

C_BASEADDR + VUsEr3 R The 10-bit MSB justified result of the

0x60C on-chip Vysgr3 supply monitor
measurement is stored at this location.

C_BASEADDR + Max Vsero R Maximum V| sgrg Mmeasurement recorded

0x680 since power-up or the last System
Monitor reset.

C_BASEADDR + Max Vysgr1 R Maximum V| ggr; measurement recorded

0x684 since power-up or the last System
Monitor reset.

C_BASEADDR + Max Vysgr2 R Maximum Vggro measurement recorded

0x688 since power-up or the last System
Monitor reset.

C_BASEADDR + Max V{ser3 R Maximum Vggrz measurement recorded

0x68C since power-up or the last System
Monitor reset.

C_BASEADDR + Min V{sero R Minimum Vsgrg Measurement recorded

0x6A0 since power-up or the last System
Monitor reset.

C_BASEADDR + Min Vsgr1 R Minimum Vsgr; measurement recorded

0x6A4 since power-up or the last System
Monitor reset.

C_BASEADDR + Min Vyser2 R Minimum Vsgro, measurement recorded

0x6A8 since power-up or the last System
Monitor reset.
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Table 2-4: IP Core Registers (Cont’d)

Base Address + . Access A
Offset (hex) Register Name Type Description
C_BASEADDR + Min V{sgr3 R Minimum Vsgr3 measurement recorded
0x6Ac since power-up or the last System
Monitor reset.

Reading of this register returns an undefined value.
Writing into this register has no effect.

Used in event-driven sampling mode only.

HwN

TOW = Toggle On Write. Writing a 1 to a bit position within the register causes the corresponding bit position in
the register to toggle.

5. These are 16-bit registers internal to SYSMONEL. These are mapped to the lower-half word boundary on 32-bit
System Management Wizard IP core registers.

6. Writing to this SYSMONE1L hard macro register is not allowed. The SYSMONE1 hard macro data registers are 16
bits in width. The SYSMONEL hard macro specification guarantees the first 10 MSB bits accuracy; so only these bits
are used for reference.

7. Writing to this register resets the SYSMONE1 hard macro. No specific data pattern is required to reset the
SYSMONEL hard macro.

8. Read the SYSMONE1 User Guide, for setting the different bits available in configuration registers for UltraScale
devices.

9. The OT upper register is a user-configurable register for the upper threshold level of temperature. If this register
is left unconfigured, then the SYSMONE1 considers 125°C as the upper threshold value for OT. While configuring
this register, the last four bits must be set to 0011, that is, Alarm Threshold Register 3[3:0] = 0011. The upper 12
bits of this register are user configurable.

System Management Wizard Local Register Grouping for
AXI4-Lite Interface

It is expected that the System Management Wizard IP core registers are accessed in their
preferred-access mode only. If a write attempt is made to read-only registers, there is no
affect on register contents. If the write-only registers are read, the result is undefined data.
All internal registers of the core must be accessed in 32-bit format. If there is any other kind
of access (half-word or byte access) for local 32-bit registers, the transaction is completed
with errors for the corresponding transaction.

Software Reset Register (SRR)

The Software Reset register permits you to reset the System Management Wizard IP core
including the SYSMONE1 hard macro output ports (except JTAG-related outputs)
independently of other IP cores in the systems. To activate a software reset, write
0x0000_000A to the register. Any other access, read or write, has undefined results. The bit
assignment in the Software Reset register is shown in Figure 2-1 and described in Table 2-5.
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[31 0|
Reset
Figure 2-1: Software Reset Register
Table 2-5: Software Reset Register Description (C_BASEADDR + 0x00)
. Reset | Access i
Bits Name Value Type Description
31:0 | Reset N/A w The only allowed operation on this register is a write of

0x0000_000A, which resets the System Management Wizard IP
Core. The reset is active only for 16 clock cycles.

Status Register (SR)

The Status register contains the System Management Wizard IP core channel status, EOC,
EOS, and JTAG access signals. This register is read only. Any attempt to write the bits of the
register is not able to change the bits. The Status Register bit definitions are shown in
Figure 2-2 and explained in Table 2-6.

Undefined

Y

JTAGLOCKED CH4 CHO
JTAGBUSYl EOS CH5l CH2 l

Y

31 12[11|10]9]8|7][6|5][4]3][2]1]0]
JTAG EOCC CH1
MODIFIED
BUSY CH3
X14029
Figure 2-2: Status Register
Table 2-6: Status Register (C_BASEADDR + 0x04)
. Reset Access I
Bits Name Value Type Description
31:12 | Undefined | N/A N/A Undefined
11 JTAGBUSY | 0 R Used to indicate that a JTAG DRP transaction is in progress.
10 JTAG 0 R Used to indicate that a write to DRP through JTAG interface
MODIFIED has occurred. This bit is cleared when a successful DRP read/
write
operation through the FPGA logic is performed. The DRP read/
9 JTAG 0 R Used to indicate that a DRP port lock request has been made
LOCKED by the
8 BUSY N/A R ADC busy signal. This signal transitions High during an ADC
conversion.
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Table 2-6: Status Register (C_BASEADDR + 0x04) (Cont’d)
. Reset Access I
Bits Name Value Type Description
7 EOS N/A R End of Sequence. This signal transitions to an active-High when
the measurement data from the last channel in the auto
sequence is
written to the status registers. This bit is cleared when a read
6 EOC N/A R End of Conversion signal. This signal transitions to an
active-High at the end of an ADC conversion when the
measurement is written to the SYSMONEL hard macro status
register. This bit is cleared when a read operation is performed
5:0 CHANNEL | N/A R Channel selection outputs. The ADC input MUX channel
[5:0] selection for the current ADC conversion is placed on these
outputs at the end of an ADC conversion.

Alarm Output Status Register (AOSR)

The Alarm Output Status register contains all the alarm outputs for the System
Management Wizard IP core. This register is read-only. Any attempt to write the bits of the
register is not able to change the bits. The Alarm Output Status register bit definitions are
shown in Figure 2-3 and explained in Table 2-7.

Undefined ALM[3] oT
Undefined ALM[7] l ALM[1]
31 17 [16] 1513 | 129 [8]| 75 [4[3|2[1]0]
ALM[15] ALM[6:4] ALM[0]
ALM[11:8] ALM[2] s
Figure 2-3: Alarm Output Status Register
Table 2-7: Alarm Output Status Register (C_BASEADDR + 0x08)
. Reset | Access I
Bits Name Value Type Description
31:17 | Undefined | N/A N/A Undefined
16 ALM[15] 0 R Logical ORing of ALARM bits 8 to 14. This is direct output from
the SYSMONE1 macro.
15:13 | Undefined | N/A N/A Reserved
12:9 | ALM[11:8] | O R Alarms for User Supplies 0-3
8 ALM[7] 0 R Logical ORing of ALARM bits 0 to 6. This is direct output from
the SYSMONEL macro.
7:5 ALM[6:4] |0 R Reserved
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Table 2-7: Alarm Output Status Register (C_BASEADDR + 0x08) (Cont’d)

Reset | Access

Bits Name Value Type

Description

4 ALM[3] 0 R SYSMONE1 VBRAM-Sensor Status. SYSMONE1 VBRAM-sensor
alarm output interrupt occurs when VBRAM exceeds user-defined
threshold.

3 ALM[2] 0 R SYSMONE1 VCCAUX-Sensor Status. SYSMONE1 Vccaux-sensor
alarm output interrupt occurs when Vccaux exceeds
user-defined threshold.

2 ALM[1] 0 R SYSMONE1 VCCINT-Sensor Status. SYSMONEL VcCINT-sensor
alarm outputinterrupt occurs when VCcCINT exceeds user-defined
threshold.

1 ALM[O] 0 R SYSMONEL Temperature-Sensor Status. SYSMONE1
temperature-sensor alarm output interrupt occurs when device
temperature exceeds user-defined threshold.

0 or 0 R SYSMONEL Over-Temperature Alarm Status. Over-Temperature
alarm output interrupt occurs when the die temperature
exceeds a factory set limit of 125°C.

CONVST Register (CONVSTR)

The CONVST register is used for initiating a new conversion in the event-driven sampling
mode. The output of this register is logically ORed with the external CONVST input signal.
This register also defines enable for the Temperature Bus update logic and the wait cycle
count. The attempt to read this register results in undefined data. The CONVST Register bit
definitions are shown in Figure 2-4 and explained in Table 2-8.

Undefined TEMP_RD_WAIT_CYCLE_REG CONVST

Y

31 18(17 2|1|o|

TEMP_BUS_UPDATE
X14031

Figure 2-4: CONVST Register

Table 2-8: CONVST Register (C_BASEADDR + 0x0C)

. Reset | Access .
Bits Name Value Type Description
31:18 | Undefined N/A N/A Undefined
17:2 | TEMP_RD_WAIT_CYCLE_REG | Ox03E8 | W Wait cycle for temperature update.
Temperature
update logic waits for this count of the
S_AXI_ACLK.
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Table 2-8: CONVST Register (C_BASEADDR + 0x0C) (Cont’d)
. Reset | Access —
Bits Name Value Type Description
1 TEMP_BUS_UPDATE 0 W Enable temperature update logic enables the
temperature read from SYSMONEL and
updates of TEMP_OUT port.
0 CONVST 0 w A rising edge on the CONVST input initiates

start of ADC conversion in event-driven
sampling mode. For the selected channel the
CONVST bit in the register needs to be set to
landagainresettoOto startanew conversion
cycle. The conversion cycle ends with EOC bit
going High.

SYSMONE1 Reset Register

The SYSMONEL1 Reset register is used to reset only the SYSMONE1 hard macro. As soon as
the reset is released the ADC begins with a new conversion. If sequencing is enabled this

conversion is the first in the sequence. This register resets the OT and ALM[n] output from
the SYSMONE1L hard macro. This register does not reset the interrupt registers if they are

included in the design. Also any reset from the FPGA logic does not affect the RFI (Register
File Interface) contents of SYSMONEL hard macro. The attempt to read this register results
in undefined data. The SYSMONEL1 Reset register bit definitions are shown in Figure 2-5 and

explained in Table 2-9.

SYSMONEH1
Undefined Reset
31 1 0]
X14032
Figure 2-5: SYSMONE1 Reset Register
Table 2-9: SYSMONE1 Reset Register (C_BASEADDR + 0x10)
. Reset | Access i
Bits Name Value | Type Description
31:1 | Undefined N/A | N/A Undefined
0 SYSMONE1 0 Write | Writing 1 to this bit position resets the SYSMONE1 hard macro.
Reset The reset is released only after 0 is written to this register.

Interrupt Controller Register Grouping for AXI4-Lite Interface

The Interrupt Controller Module is included in the System Management Wizard IP core
design when C_INCLUDE_INTR = 1. The System Management Wizard has several distinct
interrupts that are sent to the Interrupt Controller Module, which is one of the submodules
of System Management Wizard IP Core. The Interrupt Controller Module allows each
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interrupt to be enabled independently (by the IP Interrupt Enable register (IPIER)). All the
interrupt signals are rising-edge sensitive.

Interrupt registers are strictly 32-bit accessible. If byte/half-word or without byte enables
access is made, the core behavior is not guaranteed.

The interrupt registers are in the Interrupt Controller Module. The System Management
Wizard permits multiple conditions for an interrupt or an interrupt strobe which occurs only
after the completion of a transfer.

Global Interrupt Enable Register (GIER)
The Global Interrupt Enable register is used to globally enable the final interrupt output

from the Interrupt Controller as shown in Figure 2-6 and described in Table 2-10. This bit is
a read/write bit and is cleared upon reset.

GIER Undefined

|31|30 0

X14033

Figure 2-6: Global Interrupt Enable Register (GIER)

Table 2-10: Global Interrupt Enable Register (GIER) Description (C_BASEADDR + 0x5C)

Reset | Access

Bits Name Value Type Description
31 GIER 0 R/W Global Interrupt Enable Register. It enables all individually
enabled interrupts to be passed to the interrupt controller.
« 0 = Disabled
+ 1 = Enabled

30:0 Undefine | N/A N/A Undefined.

IP Interrupt Status Register (IPISR)

Six unique interrupt conditions are possible in the System Management Wizard IP core. The
Interrupt Controller has a register that can enable each interrupt independently. Bit
assignment in the Interrupt register for a 32-bit data bus is shown in Figure 2-7 and
described in Table 2-11. The interrupt register is a read/toggle on write register and by
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writing a 1 to a bit position within the register causes the corresponding bit position in the
register to toggle. All register bits are cleared upon reset.

ALM[11] ALM[9] Undefined OT DEACTIVE EOS oT

JTAG
Undefined l ALM[8] ALM[3] LOCKED ALM[1]
|31 18[17[16[15]14] 1113 [10] o8 [7|6]5[4[3]2][1]0]
ALM[10] JTAG ALM[2]
MODIFIED
ALM[0] EOC ALM[0]
DEACTIVE

X14034

Figure 2-7: 1P Interrupt Status Register

Table 2-11: IP Interrupt Status Register (IPISR) Description (C_BASEADDR + 0x60)

Reset

Bits Name Value Access Type Description
31:18 | Undefined | N/A N/A Undefined
17 ALM[11] 0 R/TOW®®@ | SYSMONE1 Vuser3-Sensor Interrupt. The SYSMONEL VUSER3 sensor

alarm output interrupt occurs when VUSER0 exceeds the
user-defined threshold.

16 ALMI[10] 0 R/TOW®®@ | SYSMONE1 Vuser2-Sensor Interrupt. The SYSMONE1L VUser2-sensor
alarm output interrupt occurs when VUSER2 exceeds the
user-defined threshold.

15 ALMI[9] 0 R/TOWW®@ | SYSMONE1 Vuseri-Sensor Interrupt. The SYSMONE1 VUSER1-sensor
alarm output interrupt occurs when VUSER1 exceeds the
user-defined threshold.

14 ALMI8] 0 R/TOWW®@ | SYSMONE1 Vusero-Sensor Interrupt. The SYSMONE1 VUSER0-sensor
alarm output interrupt occurs when VUSER0 exceeds the
user-defined threshold.

11:13 | ALM[46] | O N/A Undefined
10 ALMI[3] 0 R/TOW®®@ | SYSMONE1 VBrAM-Sensor Interrupt. SYSMONEL VBRAM-sensor
alarm output interrupt occurs when VBRAM exceeds user-defined
threshold.
9 ALM[O] 0 R/TOW ALMIO0] Deactive Interrupt. This signal indicates that the falling edge
Deactive of the Over Temperature signal is detected. It is cleared by writing 1

to this bit position.

The ALMIO0] signal is generated locally from the core. This signal
indicates that the SYSMONE1 macro has deactivated the Over
Temperature signal output.

8 or 0 R/TOW® OT Deactive Interrupt. This signal indicates that falling edge of the
Deactive Over Temperature signal is detected. It is cleared by writing 1 to this
bit position.

The OT Deactive signal is generated locally from the core. This
signal indicates that the SYSMONE1 macro has deactivated the Over
Temperature signal output.
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Table 2-11: IP Interrupt Status Register (IPISR) Description (C_BASEADDR + 0x60) (Cont’d)
. Reset i
Bits Name Value Access Type Description
7 JTAG 0 R/TOW®D®@ | JTAGMODIFIED Interrupt. This signal indicates that a write to DRP
MODIFIED through the JTAG interface has occurred. It is cleared by writing 1
to this bit position.

6 JTAG 0 R/TOW®D@ | JTAGLOCKED Interrupt. This signal is used to indicate that a DRP

LOCKED port lock request has been made by the Joint Test Action Group
(JTAG) interface.

5 EOC N/A R/TOW®W@ | End of Conversion Signal Interrupt. This signal transitions to an
active-High at the end of an ADC conversion when the
measurement is written to the SYSMONEL hard macro status
register.

4 EOS N/A R/TOWW@ | End of Sequence Interrupt. This signal transitions to an active-High
when the measurement data from the last channel in the auto
sequence is written to the status registers.

3 ALM[2] 0 R/TOWW®@ | SYSMONE1 Vccaux-Sensor Interrupt. SYSMONE1 Vccaux-sensor
alarm output interrupt occurs when Vccaux exceeds the user-def
ined threshold.

2 ALM[1] 0 R/TOWW®@ | SYSMONE1 VccINT-Sensor Interrupt. SYSMONE1 VcCINT-sensor
alarm output interrupt occurs when VcCINT exceeds the user-def
ined threshold.

1 ALM[O] 0 R/TOW®D®@ | SYSMONEL Temperature-Sensor Interrupt. SYSMONE1
temperature-sensor alarm output interrupt occurs when device
temperature exceeds the user-defined threshold.

0 oT 0 R/TOW®D®@ | Over-Temperature Alarm Interrupt. Over-Temperature alarm output
interrupt occurs when the die temperature exceeds a factory set
limit of 125 °C.

Notes:

1. TOW = Toggle On Write. Writing a 1 to a bit position within the register causes the corresponding bit position in the register

to toggle.

2. This interrupt signal is directly generated from the SYSMONE1 hard macro.

IP Interrupt Enable Register (IPIER)

The IPIER has an enable bit for each defined bit of the IPISR as shown in Figure 2-8 and
described in Table 2-12. All bits are cleared upon reset.
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ALM[11] ALM[9] Undefined OT DEACTIVE EOS oT
JTAG
Undefined l ALM[8] ALM[3] LOCKED ALM[1]
31 18[17[16]15[14| 1113 [10| 9[8[ 7]6]5[4[3]2][1]0]
ALM[10] JTAG ALM[2] T
MODIFIED
ALMI0] EOC ALM[O]
DEACTIVE

X14034

Figure 2-8: IP Interrupt Enable Register (IPIER)

Table 2-12: IP Interrupt Enable Register (IPIER) Description (C_BASEADDR + 0x68)

Bits Name \F;:ISS; A.F;::s Description
31:18 Undefined N/A N/A Undefined
17 ALM[11] 0 R/W SYSMONE1 Vusers-Sensor Interrupt
* 0 = Disabled
« 1 = Enabled
16 ALM[10] 0 R/W SYSMONE1 Vuser2-Sensor Interrupt
* 0 = Disabled
« 1 = Enabled
15 ALMI[9] 0 R/W SYSMONE1 Vuseri-Sensor Interrupt
* 0 = Disabled
« 1 = Enabled
14 ALMI8] 0 R/W SYSMONE1 Vusero-Sensor Interrupt
* 0 = Disabled
« 1 = Enabled
11:13 ALM[4:6] 0 N/A Undefined.
10 ALM[3] 0 R/W SYSMONE1 VBrAM-Sensor Interrupt
« 0 = Disabled
+ 1 = Enabled
9 ALM[0] Deactive 0 R/W ALMIO] Deactive Interrupt
* 0 = Disabled
« 1 = Enabled
8 OT Deactive 0 R/W OT Deactive Interrupt
* 0 = Disabled
« 1 = Enabled
7 JTAG MODIFIED 0 R/W JTAGMODIFIED Interrupt
* 0 = Disabled
« 1 = Enabled
6 JTAG LOCKED 0 R/W JTAGLOCKED Interrupt
* 0 = Disabled
« 1 = Enabled
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Table 2-12: IP Interrupt Enable Register (IPIER) Description (C_BASEADDR + 0x68) (Cont’d)

Bits Name s:flf; A.F;::s Description

5 EOC 0 R/W End of Conversion Signal Interrupt
* 0 = Disabled
« 1 = Enabled

4 EOS 0 R/W End of Sequence Interrupt
« 0 = Disabled
« 1 = Enabled

3 ALMI[2] 0 R/W SYSMONE1 Vccaux-Sensor Interrupt
« 0 = Disabled
« 1 = Enabled

2 ALM[1] 0 R/W SYSMONE1 VccINT-Sensor Interrupt
« 0 = Disabled
+ 1 = Enabled

1 ALM[O0] 0 R/W SYSMONE1 Temperature-Sensor Interrupt
« 0 = Disabled
+ 1 = Enabled

0 or 0 R/W Over-Temperature Alarm Interrupt
* 0 = Disabled
+ 1 = Enabled

Locally Generated Interrupt Bits in IPIER and IPISR

The interrupt bits ranging from Bit[16] to Bit[0] in IPISR as well as IPIER are direct output
signals of the SYSMONE1L hard macro. The signals like OT Deactive (Bit[8]), ALM[0] Deactive
(Bit[9]), are locally generated in the core. These interrupts are generated on the falling edge
of the Over Temperature and AML[0] signals. The falling edge of these signals can be used
in controlling external things like controlling the fan or air-conditioning of the system.

Hard Macro Register (DRP Register) Grouping for AXI4-Lite
Interface

The SYSMONEL hard macro register set consists of all the registers present in the
SYSMONE1L hard macro on 7 series FPGAs. The addresses of these registers are shown in
Table 2-4. Because these registers are 16 bits wide but the processor data bus is 32 bits
wide, the hard macro register data resides on the lower 16 bits of the 32-bit data bus. See
Figure 2-9.

The 10-bit MSB aligned A/D converted value of different channels from SYSMONEL hard
macro are left-shifted and reside from bit position 15 to 6 of the processor data bus. The
remaining bit positions from 5 to 0 should be ignored while considering the ADC data for
different channels. Along with 16-bit data, the JTAGMODIFIED and JTAGLOCKED bits are
passed that can be used by the software driver application for determining the validity of
the DRP read data.
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The JTAGMODIFIED bit is cleared when a DRP read/write operation through the FPGA logic
is successful. If JTAGLOCKED = 1, a DRP read/write through the FPGA logic fails. The
JTAGLOCKED signal is independently controlled through JTAG TAP. These SYSMONEL hard
macro registers should be accessed in their preferred access-mode only. The System
Management Wizard IP core is not able to differentiate any non-preferred access to the
SYSMONE1L hard macro registers.

JTAG
Undefined MODIFIED
31 1817 [16]15 0
JTAG
LOCKED

Figure 2-9: DRP Register

DRP registers are accessed as part of the core local registers.

f IMPORTANT: These registers must be accessed through the core local registers. Any attempt to access
these registers in byte or half-word method returns an error response from core.

Stacked Silicon Interconnect (SS1) Slave 0 Address Map

The I°C Address register is not available for configuration for SSI Slave 0 SYSMONEL. All
other registers are available for configuration through the AXI4-Lite/DRP.

When you access these addresses, the control is switched to slave SYSMONEL, and all the
control and status signals are mapped to this primitive. It is recommended to switch
between master and slave SYSMON address map after getting an EOC/EQS interrupt (for
AX14-Lite) or EOC/EOS pulse (for DRP).

Figure 2-10 shows the logic to switch between two SYSMONE1 primitives.
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Outputs from
SYSMON

Inputs to
SYSMON

Table 2-13:

N

Chapter 2: Product Specification

A

Y

A

Y

SYSMON I12C
-~
SV Vauxp/n if master
HESIET (-7 Analog Bank is selected
SYSMONE1 o Vauxp/n if slave
Slave Analog Bank is selected

sysmon_slave_sel[1:0]
(For AXI4-Lite this signal is generated from address bits [12:11])

Figure 2-10:

Switching

X14123

Between Two SYSMONE1s

IP Core Registers for Slave 0 SYSMONE1

Base Address +
Offset (hex)

Register Name

Access
Type

Description

System Management Wizard Hard Macro Register Grouping®

C_BASEADDR + Temperature R 10-bit Most Significant Bit (MSB) justified result of
0xC00 on-device temperature measurement is stored in
this register.
C_BASEADDR + VCCINT R The 10-bit MSB justified result of on-device VccINT
0xC04 supply monitor measurementis stored in this
register.
C_BASEADDR + VccAuX R@ The 10-bit MSB justified result of on-device Vccaux
0xC08 Data supply monitor measurement is stored in this
register.
C_BASEADDR + VP/VN R/W® + When read: The 10-bit MSB justified result of A/D
0xC0C conversion on the dedicated analog input
channel (Vp/Vn) is stored in this register.
« When written: Write to this register resets the
SYSMONE1 hard macro. No specific data is
required.
C_BASEADDR + VREFP R The 10-bit MSB justified result of A/D conversion on
0xC10 the reference input VRefFP is stored in this register.
C_BASEADDR + VREFN R@ The 10-bit MSB justified result of A/D conversion on
0xC14 the reference input VREFN is stored in this register.
C_BASEADDR + VBRAM R The 10-bit MSB justified result of A/D conversion on
0xC18 the reference input VBRAM is stored in this register.
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Table 2-13: IP Core Registers for Slave 0 SYSMONE1 (Cont’d)

Base Address + . Access —
Offset (hex) Register Name Type Description

C_BASEADDR + Undefined N/A These locations are unused and contain invalid data.
0xC1C
C_BASEADDR + Supply Offset R The calibration coefficient for the supply sensor
0xC20 offset is stored in this register.
C_BASEADDR + ADC Offset R The calibration coefficient for the ADC offset
0xC24 calibration is stored in this register.
C_BASEADDR + Gin Error R® The calibration coefficient for the gain error is
0xC28 stored in this register.
C_BASEADDR + Undefined N/A These locations are unused and contain invalid data.
0xC2C
to
C_BASEADDR +
0xC3C
C_BASEADDR + Vauxp[0]/ R The 10-bit MSB justified result of A/D conversion on
0xC40 VAUXNI[O] the auxiliary analog input 0 is stored in this register.
C_BASEADDR + VAUXP[1]/ R@ The 10-bit MSB justified result of A/D conversion on
0xC44 VAUXN([1] the auxiliary analog input 1 is stored in this register.
C_BASEADDR + Vauxp[2]/ R@ The 10-bit MSB justified result of A/D conversion on
0xC48 VAUXN[2] the auxiliary analog input 2 is stored in this register.
C_BASEADDR + VAUXP[3]/ R@ The 10-bit MSB justified result of A/D conversion on
0xC4C VAUXN[3] the auxiliary analog input 3 is stored in this register.
C_BASEADDR + VAUXP[4]/ R@ The 10-bit MSB justified result of A/D conversion on
0xC50 VAUXN[4] the auxiliary analog input 4 is stored in this register.
C_BASEADDR + Vauxp[51/ R The 10-bit MSB justified result of A/D conversion on
0xC54 VAUXN[5] the auxiliary analog input 5 is stored in this register.
C_BASEADDR + Vauxp[6]/ R The 10-bit MSB justified result of A/D conversion on
0xC58 VAUXN([6] the auxiliary analog input 6 is stored in this register.
C_BASEADDR + VAUXP[7]/ R@ The 10-bit MSB justified result of A/D conversion on
0xC5C VAUXN([7] the auxiliary analog input 7 is stored in this register.
C_BASEADDR + Vauxp[8]/ R@ The 10-bit MSB justified result of A/D conversion on
0xC60 VAUXN[8] the auxiliary analog input 8 is stored in this register.
C_BASEADDR + VAUXP[9]/ R@ The 10-bit MSB justified result of A/D conversion on
0xC64 VAUXN[9] the auxiliary analog input 9 is stored in this register.
C_BASEADDR + VAUXP[10]/ R@ The 10-bit MSB justified result of A/D conversionon
0xC68 VAUXN[10] the auxiliary analog input 10 is stored in this register.
C_BASEADDR + VAUXP[11]/ R The 10-bit MSB justified result of A/D conversionon
0xC6C VAUXN[11] the auxiliary analog input 11 is stored in this register.
C_BASEADDR + VAUXP[121/ R The 10-bit MSB justified result of A/D conversionon
0xC70 VAUXN[12] the auxiliary analog input 12 is stored in this register.
C_BASEADDR + VAUXP[13]/ R@ The 10-bit MSB justified result of A/D conversionon
0xC74 VAUXN[13] the auxiliary analog input 13 is stored in this register.
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Table 2-13: IP Core Registers for Slave 0 SYSMONE1 (Cont’d)
Base Address + . Access —
Offset (hex) Register Name Type Description

C_BASEADDR + VAuxp[14]/ R@ The 10-bit MSB justified result of A/D conversionon

0xC78 VAUXN[14] the auxiliary analog input 14 is stored in this register.

C_BASEADDR + Vauxp[15]/ R® The 10-bit MSB justified result of A/D conversionon

0xC7C VAUXN[15] the auxiliary analog input 15 is stored in this register.

C_BASEADDR + Max Temp R The 10-bit MSB justified maximum temperature

0xC80 measurement.

C_BASEADDR + Max VCCINT R@ The 10-bit MSB justified maximum VcCINT

0xC84 measurement.

C_BASEADDR + Max VccAux R The 10-bit MSB justified maximum VccAux

0xC88 measurement.

C_BASEADDR + Max VBRAM R The 10-bit MSB justified maximum VBRAM

0xC8C measurement.

C_BASEADDR + Min Temp R The 10-bit MSB justified minimum temperature

0xC90 measurement

C_BASEADDR + Min VccINT R@ The 10-bit MSB justified minimum VccINT

0xC94 measurement

C_BASEADDR + Min Vccaux R@ The 10-bit MSB justified minimum Vccaux

0xC98 measurement.

C_BASEADDR + Min VBRAM R The 10-bit MSB justified minimum VBRAM

0xC9C measurement.

C_BASEADDR + Undefined N/A These locations are unused and contain invalid data.

0xCAO -

C_BASEADDR +

OxCF8

C_BASEADDR + Flag Register R The 16-bit register gives general status information

0xCFC of ALARM, Over Temperature (OT), disable
information of SYSMONE1 and information about
whether the SYSMONEL is using internal reference
voltage or external reference voltage.

C_BASEADDR + Configuration | R/W® | SYSMONE1 Configuration Register 0.

0xD00 Register 0

C_BASEADDR + Configuration R/W SYSMONE1 Configuration Register 1.

0xD04 Register 1

C_BASEADDR + Configuration R/W SYSMONE1 Configuration Register 2.

0xD08 Register 2

C_BASEADDR + Configuration R/W SYSMONE1 Configuration Register 3.

0xDOC Register 3

C_BASEADDR + Test Register N/A SYSMONEL1 Test Register (For factory test only).

0xD10

C_BASEADDR + Analog Bus N/A Configuration register for the Analog Bus.

0xD14 Register
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Table 2-13: IP Core Registers for Slave 0 SYSMONE1 (Cont’d)
Base Address + . Access —
Offset (hex) Register Name Type Description

C_BASEADDR + Sequence R/W Sequencer channel selection (Vuser0-3).
0xD18 Register 8
C_BASEADDR + Sequence R/W Sequencer average selection (Vuser0-3).
0xD1C Register 9
C_BASEADDR + Sequence R/W SYSMONE1 Sequence Register 0 (ADC channel
0xD20 Register 0 selection).
C_BASEADDR + Sequence R/W SYSMONE1 Sequence Register 1 (ADC channel
0xD24 Register 1 selection).
C_BASEADDR + Sequence R/W SYSMONE1 Sequence Register 2 (ADC channel
0xD28 Register 2 averaging enable).
C_BASEADDR + Sequence R/W SYSMONE1 Sequence Register 3 (ADC channel
0xD2C Register 3 averaging enable).
C_BASEADDR + Sequence R/W SYSMONE1 Sequence Register 4 (ADC channel
0xD30 Register 4 analog-input mode).
C_BASEADDR + Sequence R/W SYSMONE1 Sequence Register 5 (ADC channel
0xD34 Register 5 analog-input mode).
C_BASEADDR + Sequence R/W SYSMONEL1 Sequence Register 6 (ADC channel
0xD38 Register 6 acquisition time).
C_BASEADDR + Sequence R/W SYSMONE1 Sequence Register 7 (ADC channel
0xD3C Register 7 acquisition time).
C_BASEADDR + Alarm R/W The 10-bit MSB justified alarm threshold register 0
0xD40 Threshold (Temperature Upper).

Register 0
C_BASEADDR + Alarm R/W The 10-bit MSB justified alarm threshold register 1
0xD44 Threshold (VcanT Upper).

Register 1
C_BASEADDR + Alarm R/W The 10-bit MSB justified alarm threshold register 2
0xD48 Threshold (Vccaux Upper).

Register 2
C_BASEADDR + Alarm R/W® | The 10-bit MSB justified alarm threshold register 3
0xD4C Threshold (OT Upper).

Register 3
C_BASEADDR + Alarm R/W The 10-bit MSB justified alarm threshold register 4
0xD50 Threshold (Temperature Lower).

Register 4
C_BASEADDR + Alarm R/W The 10-bit MSB justified alarm threshold register 5
0xD54 Threshold (VccINT Lower).

Register 5
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Table 2-13: IP Core Registers for Slave 0 SYSMONE1 (Cont’d)
Base Address + . Access —
Offset (hex) Register Name Type Description

C_BASEADDR + Alarm R/W The 10-bit MSB justified alarm threshold register 6
0xD58 Threshold (Vccaux Lower).

Register 6
C_BASEADDR + Alarm R/W The 10-bit MSB justified alarm threshold register 7
0xD5C Threshold (OT Lower)

Register 7
C_BASEADDR + Alarm R/W The 10-bit MSB justified alarm threshold register 8
0xD60 Threshold (Vgram Upper)

Register 8
C_BASEADDR + Alarm R/W The 10-bit MSB justified alarm threshold register 12
0xD70 Threshold (Vgram Lower)

Register 12
C_BASEADDR + Alarm R/W The 10-bit MSB justified alarm threshold register 16
0xD80 Threshold (VUSERO Upper)

Register 16
C_BASEADDR + Alarm R/W The 10-bit MSB justified alarm threshold register 17
0xD84 Threshold (Vyser1 Upper)

Register 17
C_BASEADDR + Alarm R/W The 10-bit MSB justified alarm threshold register 18
0xD88 Threshold (Vuser2 Upper)

Register 18
C_BASEADDR + Alarm R/W The 10-bit MSB justified alarm threshold register 19
0xD8C Threshold (Vyser3 Upper)

Register 19
C_BASEADDR + Alarm R/W The 10-bit MSB justified alarm threshold register 14
0xDAO Threshold (Vusero Lower).

Register 22
C_BASEADDR + Alarm R/W The 10-bit MSB justified alarm threshold register 15
OxDA4 Threshold (Vuser1 Lower).

Register 23
C_BASEADDR + Alarm R/W The 10-bit MSB justified alarm threshold register 16
0xDA8 Threshold (Vuserz Lower).

Register 24
C_BASEADDR + Alarm R/W The 10-bit MSB justified alarm threshold register 17
0xDAC Threshold (Vusers Lower).

Register 25
C_BASEADDR + VUsEro R The 10-bit MSB justified result of the on-chip Vsgrg
OxE00 supply monitor measurement is stored at this

location.

C_BASEADDR + VUsEr1 R The 10-bit MSB justified result of the on-chip Vsgr1

OxEO04

supply monitor measurement is stored at this
location.
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Table 2-13: IP Core Registers for Slave 0 SYSMONE1 (Cont’d)
Base Address + . Access —
Offset (hex) Register Name Type Description
C_BASEADDR + VUser2 R The 10-bit MSB justified result of the on-chip Vsgr>
OxE08 supply monitor measurement is stored at this
location.
C_BASEADDR + VUSER3 R The 10-bit MSB justified result of the on-chip Vsggrs
0xEOC supply monitor measurement is stored at this
location.
C_BASEADDR + Max Vsero R Maximum Vsgrg measurement recorded since
OxE80 power-up or the last System Monitor reset.
C_BASEADDR + Max Vsgr1 R Maximum V| sgr1 measurement recorded since
OxE84 power-up or the last System Monitor reset.
C_BASEADDR + Max Vysgro R Maximum V| sgrp measurement recorded since
OxE88 power-up or the last System Monitor reset.
C_BASEADDR + Max Vyser3 R Maximum V| sgr3 measurement recorded since
OxE8C power-up or the last System Monitor reset.
C_BASEADDR + Min Vysgro R Minimum Vsgrp measurement recorded since
OxEAOQ power-up or the last System Monitor reset.
C_BASEADDR + Min V{sgr1 R Minimum V| sgr; measurement recorded since
OxEA4 power-up or the last System Monitor reset.
C_BASEADDR + Min V{sgr2 R Minimum Vsgry measurement recorded since
OxEA8 power-up or the last System Monitor reset.
C_BASEADDR + Min V{sEer3 R Minimum V| sgr3 measurement recorded since
OxEAC power-up or the last System Monitor reset.

1. These are 16-bit registers internal to SYSMONEL. These are mapped to the lower-half word boundary on 32-bit
System Management Wizard IP core registers.

2. Writing to this SYSMONE1L hard macro register is not allowed. The SYSMONE1 hard macro data registers are 16
bits in width. The SYSMONE1 hard macro specification guarantees the first 10 MSB bits accuracy; so only these
bits are used for reference.

3. Writing to this register resets the SYSMONE1 hard macro. No specific data pattern is required to reset the
SYSMONEL hard macro.

4. Read the SYSMONE1 User Guide, for setting the different bits available in configuration registers for UltraScale
devices.

5. The OT upper register is a user-configurable register for the upper threshold level of temperature. If this register
is left unconfigured, then the SYSMONEL1 considers 125°C as the upper threshold value for OT. While configuring
this register, the last four bits must be set to 0011, that is, Alarm Threshold Register 3[3:0] = 0011. The upper 12
bits of this register are user configurable.

Table 2-14: IP Core Registers for Slave 1 SYSMONE1

Access
Type

Base Address +

Offset (hex) Register Name

Description

System Management Wizard Hard Macro Register Grouping®

C_BASEADDR +
0x1400

Temperature R@ 10-bit Most Significant Bit (MSB) justified result of
on-device temperature measurement is stored in this

register.
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Table 2-14: IP Core Registers for Slave 1 SYSMONE1 (Cont’d)
Base Address + . Access —
Offset (hex) Register Name Type Description
C_BASEADDR + VCCINT R® The 10-bit MSB justified result of on-device VccINT
0x1404 supply monitor measurementis stored in this register.
C_BASEADDR + VccAaux R®@ The 10-bit MSB justified result of on-device Vccaux
0x1408 Data supply monitor measurement is stored in this
register.
C_BASEADDR + VP/VN R/W® |« When read: The 10-bit MSB justified result of A/D
0x140C conversion on the dedicated analog input channel
(Vp/Vn) is stored in this register.
* When written: Write to this register resets the
SYSMONE1 hard macro. No specific data is
required.
C_BASEADDR + VREFP R@ The 10-bit MSB justified result of A/D conversion on
0x1410 the reference input VREFP is stored in this register.
C_BASEADDR + VREFN R®@ The 10-bit MSB justified result of A/D conversion on
0x1414 the reference input VREFN is stored in this register.
C_BASEADDR + VBRAM R The 10-bit MSB justified result of A/D conversion on
0x1418 the reference input VBRAM is stored in this register.
C_BASEADDR + Undefined N/A These locations are unused and contain invalid data.
0x141C
C_BASEADDR + Supply Offset R@ The calibration coefficient for the supply sensor
0x1420 offset is stored in this register.
C_BASEADDR + ADC Offset R@ The calibration coefficient for the ADC offset
0x1424 calibration is stored in this register.
C_BASEADDR + Gain Error R@ The calibration coefficient for the gain error is stored
0x1428 in this register.
C_BASEADDR + Undefined N/A These locations are unused and contain invalid data.
0x142C
to
C_BASEADDR +
0x143C
C_BASEADDR + Vauxp[0]/ R@ The 10-bit MSB justified result of A/D conversion on
0x1440 VAUXN[O] the auxiliary analog input O is stored in this register.
C_BASEADDR + VAUXP[1]/ R@ The 10-bit MSB justified result of A/D conversion on
0x1444 VAUXN[1] the auxiliary analog input 1 is stored in this register.
C_BASEADDR + Vauxp[2]/ R® The 10-bit MSB justified result of A/D conversion on
0x1448 VAUXN[2] the auxiliary analog input 2 is stored in this register.
C_BASEADDR + VAUXP[3]/ R The 10-bit MSB justified result of A/D conversion on
0x144C VAUXN([3] the auxiliary analog input 3 is stored in this register.
C_BASEADDR + VAUXP[4]/ R®@ The 10-bit MSB justified result of A/D conversion on
0x1450 VAUXN[4] the auxiliary analog input 4 is stored in this register.
C_BASEADDR + Vauxp[51/ R@ The 10-bit MSB justified result of A/D conversion on
0x1454 VAUXN[5] the auxiliary analog input 5 is stored in this register.
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Chapter 2: Product Specification

Table 2-14: IP Core Registers for Slave 1 SYSMONE1 (Cont’d)

Base Address + . Access —

Offset (hex) Register Name Type Description

C_BASEADDR + VAUXP[6]/ R@ The 10-bit MSB justified result of A/D conversion on
0x1458 VAUXN[6] the auxiliary analog input 6 is stored in this register.
C_BASEADDR + VAUXP[71/ R®@ The 10-bit MSB justified result of A/D conversion on
0x145C VAUXN[7] the auxiliary analog input 7 is stored in this register.
C_BASEADDR + VAUXP[8]/ R The 10-bit MSB justified result of A/D conversion on
0x1460 VAUXN([8] the auxiliary analog input 8 is stored in this register.
C_BASEADDR + Vauxp[9]/ R@ The 10-bit MSB justified result of A/D conversion on
0x1464 VAUXN[9] the auxiliary analog input 9 is stored in this register.
C_BASEADDR + Vauxp[10]/ R@ The 10-bit MSB justified result of A/D conversion on
0x1468 VAUXN[10] the auxiliary analog input 10 is stored in this register.
C_BASEADDR + VAUXP[11]/ R@ The 10-bit MSB justified result of A/D conversion on
0x146C VAUXN[11] the auxiliary analog input 11 is stored in this register.
C_BASEADDR + VAUXP[12]/ R@ The 10-bit MSB justified result of A/D conversion on
0x1470 VAUXN[12] the auxiliary analog input 12 is stored in this register.
C_BASEADDR + VAUXP[13]/ R@ The 10-bit MSB justified result of A/D conversion on
0x1474 VAUXN[13] the auxiliary analog input 13 is stored in this register.
C_BASEADDR + VAauxp[14]/ R®@ The 10-bit MSB justified result of A/D conversion on
0x1478 VAUXN[14] the auxiliary analog input 14 is stored in this register.
C_BASEADDR + Vauxp[15]/ R@ The 10-bit MSB justified result of A/D conversion on
0x147C VAUXN[15] the auxiliary analog input 15 is stored in this register.
C_BASEADDR + Max Temp R@ The 10-bit MSB justified maximum temperature
0x1480 measurement.
C_BASEADDR + Max VCcCINT R@ The 10-bit MSB justified maximum VCccINT
0x1484 measurement.
C_BASEADDR + Max Vccaux R@ The 10-bit MSB justified maximum Vccaux
0x1488 measurement.
C_BASEADDR + Max VBRAM R@ The 10-bit MSB justified maximum VBRAM
0x148C measurement.
C_BASEADDR + Min Temp R@ The 10-bit MSB justified minimum temperature
0x1490 measurement
C_BASEADDR + Min VCCINT R@ The 10-bit MSB justified minimum VccINT
0x1494 measurement
C_BASEADDR + Min Vccaux R® The 10-bit MSB justified minimum VccAux
0x1498 measurement.
C_BASEADDR + Min VBRAM R@ The 10-bit MSB justified minimum VBRAM
0x149C measurement.
C_BASEADDR + Undefined N/A These locations are unused and contain invalid data.
0x14A0 -
C_BASEADDR +
0x14F8
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Chapter 2: Product Specification

Table 2-14: IP Core Registers for Slave 1 SYSMONE1 (Cont’d)
Base Address + . Access —
Offset (hex) Register Name Type Description

C_BASEADDR + Flag Register R@ The 16-bit register gives general status information

0x14FC of ALARM, Over Temperature (OT), disable
information of SYSMONE1 and information about
whether the SYSMONEL is using internal reference
voltage or external reference voltage.

C_BASEADDR + Configuration | R/W®* | SYSMONE1 Configuration Register 0.

0x1500 Register 0

C_BASEADDR + Configuration R/W SYSMONE1 Configuration Register 1.

0x1504 Register 1

C_BASEADDR + Configuration R/W SYSMONE1 Configuration Register 2.

0x1508 Register 2

C_BASEADDR + Configuration R/W SYSMONE1 Configuration Register 3.

0x150C Register 3

C_BASEADDR + Test Register N/A SYSMONEL1 Test Register (For factory test only).

0x1510

C_BASEADDR + Analog Bus N/A Configuration register for the Analog Bus.

0x1514 Register

C_BASEADDR + Sequence R/W Sequencer channel selection (Vuser0-3).

0x1518 Register 8

C_BASEADDR + Sequence R/W Sequencer average selection (Vuser0-3).

0x151C Register 9

C_BASEADDR + Sequence R/W SYSMONE1 Sequence Register 0 (ADC channel

0x1520 Register 0 selection).

C_BASEADDR + Sequence R/W SYSMONE1 Sequence Register 1 (ADC channel

0x1524 Register 1 selection).

C_BASEADDR + Sequence R/W SYSMONE1 Sequence Register 2 (ADC channel

0x1528 Register 2 averaging enable).

C_BASEADDR + Sequence R/W SYSMONE1 Sequence Register 3 (ADC channel

0x152C Register 3 averaging enable).

C_BASEADDR + Sequence R/W SYSMONE1 Sequence Register 4 (ADC channel

0x1530 Register 4 analog-input mode).

C_BASEADDR + Sequence R/W SYSMONE1 Sequence Register 5 (ADC channel

0x1534 Register 5 analog-input mode).

C_BASEADDR + Sequence R/W SYSMONE1 Sequence Register 6 (ADC channel

0x1538 Register 6 acquisition time).

C_BASEADDR + Sequence R/W SYSMONE1 Sequence Register 7 (ADC channel

0x153C Register 7 acquisition time).

C_BASEADDR + Alarm R/W The 10-bit MSB justified alarm threshold register 0

0x1540 Threshold (Temperature Upper).

Register 0
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Chapter 2: Product Specification

Table 2-14: IP Core Registers for Slave 1 SYSMONE1 (Cont’d)
Base Address + . Access —
Offset (hex) Register Name Type Description

C_BASEADDR + Alarm R/W The 10-bit MSB justified alarm threshold register 1
0x1544 Threshold (VcaINT Upper).

Register 1
C_BASEADDR + Alarm R/W The 10-bit MSB justified alarm threshold register 2
0x1548 Threshold (Vccaux Upper).

Register 2
C_BASEADDR + Alarm R/W® | The 10-bit MSB justified alarm threshold register 3
0x154C Threshold (OT Upper).

Register 3
C_BASEADDR + Alarm R/W The 10-bit MSB justified alarm threshold register 4
0x1550 Threshold (Temperature Lower).

Register 4
C_BASEADDR + Alarm R/W The 10-bit MSB justified alarm threshold register 5
0x1554 Threshold (VcanNT Lower).

Register 5
C_BASEADDR + Alarm R/W The 10-bit MSB justified alarm threshold register 6
0x1558 Threshold (Vccaux Lower).

Register 6
C_BASEADDR + Alarm R/W The 10-bit MSB justified alarm threshold register 7
0x155C Threshold (OT Lower)

Register 7
C_BASEADDR + Alarm R/W The 10-bit MSB justified alarm threshold register 8
0x1560 Threshold (Vgram Upper)

Register 8
C_BASEADDR + Alarm R/W The 10-bit MSB justified alarm threshold register 12
0x1570 Threshold (Vgram Lower)

Register 12
C_BASEADDR + Alarm R/W The 10-bit MSB justified alarm threshold register 16
0x1580 Threshold (VUSERO Upper)

Register 16
C_BASEADDR + Alarm R/W The 10-bit MSB justified alarm threshold register 17
0x1584 Threshold (VUSERl Upper)

Register 17
C_BASEADDR + Alarm R/W The 10-bit MSB justified alarm threshold register 18
0x1588 Threshold (Vuser2 Upper)

Register 18
C_BASEADDR + Alarm R/W The 10-bit MSB justified alarm threshold register 19
0x158C Threshold (Vuserz Upper)

Register 19
C_BASEADDR + Alarm R/W The 10-bit MSB justified alarm threshold register 14
0x15A0 Threshold (Vusero Lower).

Register 22
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Table 2-14: IP Core Registers for Slave 1 SYSMONE1 (Cont’d)
Base Address + . Access —
Offset (hex) Register Name Type Description
C_BASEADDR + Alarm R/W The 10-bit MSB justified alarm threshold register 15
0x15A4 Threshold (Vuser1 Lower).
Register 23
C_BASEADDR + Alarm R/W The 10-bit MSB justified alarm threshold register 16
0x15A8 Threshold (Vusera Lower).
Register 24
C_BASEADDR + Alarm R/W The 10-bit MSB justified alarm threshold register 17
0x15AC Threshold (Vusers Lower).
Register 25
C_BASEADDR + VUsEro R The 10-bit MSB justified result of the on-chip Vsgro
0x1600 supply monitor measurement is stored at this
location.
C_BASEADDR + VUsEr1 R The 10-bit MSB justified result of the on-chip Vsgr1
0x1604 supply monitor measurement is stored at this
location.
C_BASEADDR + VUSER2 R The 10-bit MSBJUStlfled result of the On-Chip VUSER2
0x1608 supply monitor measurement is stored at this
location.
C_BASEADDR + VUsEr3 R The 10-bit MSB justified result of the on-chip V{jsgr3
0x160C supply monitor measurement is stored at this
location.
C_BASEADDR + Max Vsero R Maximum V| sgrg Mmeasurement recorded since
0x1680 power-up or the last System Monitor reset.
C_BASEADDR + Max Vysgr1 R Maximum V| sgr; measurement recorded since
0x1684 power-up or the last System Monitor reset.
C_BASEADDR + Max Vysgro R Maximum V| sgrp measurement recorded since
0x1688 power-up or the last System Monitor reset.
C_BASEADDR + Max Vser3 R Maximum Vg3 measurement recorded since
0x168C power-up or the last System Monitor reset.
C_BASEADDR + Min V{sero R Minimum Vsgrg measurement recorded since
0x16A0 power-up or the last System Monitor reset.
C_BASEADDR + Min V{sgr1 R Minimum Vsgr; measurement recorded since
0x16A4 power-up or the last System Monitor reset.
C_BASEADDR + Min V{ser2 R Minimum Vsgro; measurement recorded since
0x16A8 power-up or the last System Monitor reset.
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Table 2-14: IP Core Registers for Slave 1 SYSMONE1 (Cont’d)

Base Address + . Access —
Offset (hex) Register Name Type Description
C_BASEADDR + Min Vsgr3 R Minimum Vsgr3 measurement recorded since
0x16AC power-up or the last System Monitor reset.

1. These are 16-bit registers internal to SYSMONEL. These are mapped to the lower-half word boundary on 32-bit
System Management Wizard IP core registers.

2. Writing to this SYSMONE1 hard macro register is not allowed. The SYSMONEL hard macro data registers are 16 bits

in width. The SYSMONE1 hard macro specification guarantees the first 10 MSB bits accuracy; so only these bits are
used for reference.

3. Writing to this register resets the SYSMONE1 hard macro. No specific data pattern is required to reset the
SYSMONE1 hard macro.

4. See the SYSMONEI User Guide [Ref 1] for setting the different bits available in configuration registers for
UltraScale devices.

5. The OT upper register is a user-configurable register for the upper threshold level of temperature. If this register
is left unconfigured, then the SYSMONEL considers 125°C as the upper threshold value for OT. While configuring
this register, the last four bits must be set to 0011, that is, Alarm Threshold Register 3[3:0] = 0011. The upper 12
bits of this register are user configurable.
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Chapter 3

Designing with the Core

This chapter includes guidelines and additional information to facilitate designing with the
core.

Clocking

The clock to SYSMONEL1 primitive is dc1k. When AXI4-Lite is selected as the bus interface,
dclk is connected to the s_axi_aclk clock . So, the adcclk division factor must be
programmed in correlation with the s_axi_aclk frequency.

When DRP or None interface is selected, dc1k clock is at the top-level of the IP, and
adcclk division factor must be programmed in correlation with the dc1k frequency.

When Streaming is enabled for DRP or None interface selection, m_axis_aclk is
connected to dclk.

Resets

When AXI4-Lite is selected as the bus interface, certain registers of the IP can be reset by
writing a value OxA to register 0x00. The AXI4-Lite and AXI4-Stream interfaces also have
individual reset pins.

When DRP or None interface is selected, reset_in is the input port at the top-level of the
IP.
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Protocol Description

For more detailed information, see the AXI4-Lite protocol specifications. Figure 3-1 shows
the simulation snapshots for Temperature value read from SYSMONEL1 register.

s axi_aresetn

s_axi_awaddr 01000000000

s_axi_wdata 0000000000000

5 axi_awwalid

s_axi_bready

s_axi_araddr 01000000000

s _axi_arvalid 7/ \

s_axi_rready

s_axiawready

s_axi_wready

s_axi_bresp 00

s_axi_bwalid

s_axi_arready / \

s_axi_rdata 0000000 XOOOOAACO

s axi_rvalid 7/ \

ip2intc_irpt

busy_tb \ /

channel_tb

eoc_tb / \

emp_alarm

Figure 3-1: AXl4-Lite Interface Reading Temperature Values in Simulation
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Chapter 4

Design Flow Steps

This chapter describes customizing and generating the core, constraining the core, and the
simulation, synthesis and implementation steps that are specific to this IP core. More
detailed information about the standard Vivado® design flows in the IP Integrator can be
found in the following Vivado Design Suite user guides:

« Vivado Design Suite User Guide: Logic Simulation (UG900) [Ref 2]

« Vivado Design Suite User Guide: Designing IP Subsystems using IP Integrator (UG994)
[Ref 3]

« Vivado Design Suite User Guide: Designing with IP (UG896) [Ref 5]
« Vivado Design Suite User Guide: Getting Started (UG910) [Ref 7]

Customizing and Generating the Core

This section includes information about using Xilinx tools to customize and generate the
core in the Vivado Design Suite.

If you are customizing and generating the core in the Vivado IP Integrator, see the Vivado
Design Suite User Guide: Designing IP Subsystems using IP Integrator (UG994) [Ref X] for
detailed information. IP Integrator might auto-compute certain configuration values when
validating or generating the design. To check whether the values change, see the
description of the parameter in this chapter. To view the parameter value, run the
validate_bd_design command in the Tcl console.

This chapter describes the use of system Management Wizard v1.0 in Vivado® Integrated
Design Environment (IDE).

) TIP: Tool tips are available in the Vivado IDE for most features. Place your mouse over the relevant text,
O and additional information is provided in a dialog box.

You can customize the IP for use in your design by specifying values for the various
parameters associated with the IP core using the following steps:

1. Select the IP from the IP catalog under FPGA Features and Design.

System Managment Wizard v1.1 www.xilinx.com Send Feedback 45
PG185 October 1, 2014 [—\/—]


http://www.xilinx.com
http://www.xilinx.com/about/feedback.html?docType=Product_Guide&docId=PG185&Title=System%20Management%20Wizard%20v1.1&releaseVersion=1.1&docPage=45

i: X”_INX Chapter 4: Design Flow Steps

ALL PROGRAMMABLE-

2. Double-click System Management Wizard or select the Customize IP command from
the toolbar or right-click menu .

For details, see the Vivado Design Suite User Guide: Designing with IP (UG896) [Ref 5] and
the Vivado Design Suite User Guide: Getting Started (UG910) [Ref 7].

Note: Figures in this chapter are illustrations of the Vivado IDE. This layout might vary from the
current version.

TIP: This section describes how to set up a project in the Vivado Design Suite flow. Before generating
O the example design, set up the project as described in Creating a Directory and Setting the Project
Options of this guide.

The Component Name is a user selectable component name. Component names must not
contain any reserved words in Verilog or VHDL.

Basic Tab
i Customize IP El
System Management Wizard (1.1) '

[ Documentation [ 1P Location €3 Switch to Defaults

[ show disabled ports Component Name  |system. _wiz_0] ]
= Basic  On-Chip Sensor Selection  On-Chip Sensar User Supply  External Channel Selection
Interface Options Timing Macle
O AxidLite @ DRP O Mone @ Continuous Mode O Event Mode
ADC Setup DRF Timing Qptions
Startup Channel Selection oAbl nel
O single Channel DELK FrequencytMHz) 100 18:0 - 250.0]
@ Channel Sequencer ADC Conversion Rate(ksPs) [200 [28.0 - 1000.0
s sl i) Acquistion Time (CLIG [+ I
wveeint_alarm_out — Sequencer Mode Channel veraging Clock divider valuz = 20
vecaux_alarm _out= ADC Calibration ADC Clock Frequency(MHz) = 5.00
Il 2=s_ore
ot_outg= [ Offset Calloration 4 Calibration Averaging
" qeVp_Wn Enable Cantrol/Status Ports
Tl channel_out[5:0] m=
T supply Sensar Calibration [J Temperature Bus
‘ eoc_oUt e pRly Mreset_in - [JJTAG Arbiter  [] Temperature Bu
e alarm_outp= [ offset Calibration [ Offset andt Gain Calibration
eos_outp= Oconvstin @ convstelk in
busy_out e SYSMONEL 12C Options
- [] Enable SYSMONEL 12C Analog Sim Options
CISYSMONEL (2 Adelress Override Sim file Selection
SYSMONEL 12 Slave Address (in Hex) LRI
Sim i ocaion
Waveform Type  |CONSTANT o
Frequency (KHz) 0.1 - 16.025]
Number of Wave 11 - 1000]
ne|
ok || cancel

Figure 4-1: Basic Tab

The parameters on the Basic tab are as follows:

« Interface Options: Selects the interface for the System Management Wizard. DRP is
the default option. You can select AXI4-Lite, DRP, or None. The DRP port is the FPGA
logic interface for SYSMONEL. It facilitates access to the register file interface of the
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SYSMONE1L. The SYSMONEL1L control registers can be read or written using this port.
This port can only be enabled when DCLK clock is present.

« ADC Setup

o

Startup Channel Selection: SYSMONE1 can be configured in one of the following
modes:

- Single Channel: In this mode, you can select only one channel to monitor. All
channels and alarms shown in the GUI for Sequencer mode are also available for
single-channel mode in the drop-down list, allowing only one channel on any
tab.

- Channel Sequencer: Allows you to select any number of channels to monitor.
The channels to be used for this mode can be selected on all other tabs.

For more information about the Channel Sequencer mode, see the UltraScale
Architecture System Monitor Advanced Specification User Guide (UG580) [Ref 1].

Sequencer Mode: If the SYSMONEL1 is configured for Channel Sequencer mode,
you can choose the required sequencer mode. The available options are
Continuous, One-pass or Default mode.

Channel Averaging: Select the required averaging value. The available options are
None, 16, 64, and 256.

ADC Calibration/Supply Sensor Calibration: You can select ADC offset calibration
and the type of supply sensor calibration by checking the respective check boxes.
Calibration averaging is enabled by default in SYSMONEL. You can disable this by
deselecting the box.

- SYSMONEL I2C Options: Enables SYSMONE1 I2C pins and configuration to get access
to the DRP registers pre and post configuration. SYSMONE1 calculates it's own I°C
address (at power-up the voltage on the dedicated analog input channel VP/VN is
measured and the four MSBs of the measured value are used to decode the I°C slave
address), but you can override this by enabling SYSMONE1 I°C Address Override option
in the Vivado IDE.

Table 4-1:  12C Slave Address Decoding

MSBs of Measured Voltage 12C Slave Address
0000 0110010
0001 0001011
0010 0010011
0011 0011011
0100 0100011
0101 0101011
0110 0110011
0111 0111011
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Table 4-1: 12C Slave Address Decoding (Cont’d)

MSBs of Measured Voltage 12C Slave Address
1000 1000011
1001 1001011
1010 1010011
1011 1011011
1100 1100011
1101 1101011
1110 1110011
1111 0111010

+ Timing Mode:

- Continuous Mode: In this mode, the SYSMONE1 continues to sample and convert
the selected channel/channels.

- Event Mode: This mode requires an external trigger event, CONVST or CONVSTCLK,
to start a conversion on the selected channel. Event Mode should only be used with
external channels.

« DRP Timing Options: The SYSMONEL1 clock (ADCCLK) is derived from the dynamic
reconfiguration port (DRP) clock DCLK. The SYSMONEL supports a DRP clock frequency
of up to 250 MHz. The SYSMONE1 can also operate in the absence of DCLK. For more
information on the DRP see UltraScale Architecture System Monitor Advanced
Specification User Guide (UG580) [Ref 1].

The ADC Clock Frequency should be 1-5.2 MHz. To support this lower frequency clock,
the SYSMONEL1 has an internal clock divider. Specify the external DCLK frequency and
required ADC conversion rate (maximum 0.2 Msps) in the Vivado® IDE. Based on the
value of DCLK clock, the wizard calculates the appropriate clock divider value based on
the values of DCLK clock and ADC conversion. The wizard also displays the ADC Clock
frequency value and the actual conversion rate of the ADC.

« Enable Control/Status Ports: The Control/Status Port Selection allows you to select
the I/O ports on the SYSMONEL primitive.

- reset_in: Allows an external input reset signal to be connected to the SYSMONEL.

- Enable convst_in: Sets convst_in or convstclk_in as trigger sources for Event
Mode Timing.

- Temperature Bus: There is only one SYSMONEL primitive available in a FPGA for
use. If the System Management Wizard core is used in a system using MIG, the
TEMP_OUT bus should be connected to the device_temp_i input port of the MIG
block. This disables inference of the SYSMONE1 hard block in MIG. Enabling
temperature bus provides a 10-bit TEMP_OUT port with the temperature update
logic. This checkbox is available when the interface option is AXI4-Lite.
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« JTAG Arbiter: Enables JTAG status ports to check the status of JTAG access to
SYSMONEL1 registers. Other output status signals are also provided to facilitate
interfacing of the SYSMONEL1 to a user design. For more information, see UltraScale
Architecture System Monitor Advanced Specification User Guide (UG580) [Ref 1].

« Analog Sim File Options: You can provide the relative or absolute path and update the
name of the Analog Stimulus File in this section.

- Sim File Selection: The default name and path for the analog stimulus is design.txt.
It is generated in the core simulation area. By changing the default option to
relative path csv, you can set a custom path for the analog stimulus TXT file.

To provide a CSV file instead of a TXT file, you can set Sim File Selection to Relative
path csv and set the Analog Stimulus File name and the file location. The CSV to
TXT conversion is performed automatically when the example design is opened for
this IP. If the example project is not required, run the CSV to TXT tcl script generated
after the output products of the IP are generated. The conversion script
(<Component name>_csv_to_txt.tcl) is created in tcl folder located in IP
path. This script should be sourced in the Vivado tcl console for conversion.

Figure 4-2 shows an example XLS input.

A B C D E [F G H | J K L
1 |TIME TEMP VCCINT  VCCBRAMVCCAUX VP VN VAUXP[O] VAUXN[O] VAUXP[1] VAUXN[1] VAUXP
2 0 63 0.91 0.91 1.8 0.5 0 0.5 ] 0.5 0
3 6230 83 0.97 0.97 1.94 0.3 0 0.2 1] 0.2 0
4 11450 53 0.81 0.81 1.7 0.9 0 0.9 ] 0.9 0
g 22900 63 0.91 0.91 1.8 0.5 0 0.5 0 0.5 0

Figure 4-2: Example XLS Input

Figure 4-3 shows the same file as a CSV input.

.91,0.91,1.8,0.5,0,0.5, .5,0,0.5,08,0,

IIME,TEMP,ﬁEEIHT,ﬁEEEHAM,ﬁEEAUH,UP.ﬁH,ﬁAUHP[ﬂ

1, VAUXN[GT,

5,0

Figure 4-3: Example CSV Input

Figure 4-4 shows the same file as a converted TXT file.

VN VAUXP[O XN[O] VAUX VAUXN[1] VAUXP

Figure 4-4: Example Converted TXT File
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- Analog Stimulus File: Customizes the name of the SYSMONE1 analog stimulus file.

- Sim File Location: Enabled when Sim File Selection is not default. Relative or
absolute path of the analog stimulus can be provided in this box. Relative path is
with respect to the simulation directory. If the example design behavioral
simulation is run, the relative path is with respect to project_1/
system_management_wiz_0_example/
system_management_wiz_0_example.sim/sim_1/behav directory.

- Waveform Type: Choose CONSTANT, SINE, TRIANGLE, or SQUARE wave as stimulus
on external channel analog inputs. See Figure 4-5, Figure 4-6, and Figure 4-7 for
examples of the waveform types.

Ll 1 4nal0g_Wave Single_Ch[:0] 1111111111

Figure 4-5: Sine Wave

LR J4nalog_Wave Single_Ch[$:0] 1111111111

Ll | nalog_Wave_Single_Ch{:0]

— E—

Figure 4-7: Triangle Wave

- Frequency: The analog waveform frequency can be configured from 0.1 KHz to half
of the ADC sampling rate. In sequencer mode, the range depends on the number of
channels selected .

- Number of Wave: 1 to 1,000 periods of the selected waveform type can be
generated in the analog stimulus file.
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On-Chip Sensor Setup

All on-chip sensor channels (Temperature, VCCINT, VCCAUX, and others) are available for
selection in this tab.

(n Customize IP x|
System Management Wizard (1.1) '
ﬂ‘! Documentation (3 IP Location £4J Switch to Defaults

(] Show disabled ports Component Name | system_managerment_wiz_0 |
E‘ Basic  On-Chip Sensor Selection  On-Chip Sensor User Supply  External Channel Selection
Sensor Channel | Channel Enable Awerage Enable
Calipration )
Temperature [} [}
WCCINT & O
WCCAX ca] [}
VCCBRAM o] O
WREFP m]
WREFN m]
Esenttempsolaim oLt | [ Over Temperature Alarm (C) [4 User Temperature Alarm (°C)
veeint_alarm_out =
vecaux_alarm_out Trigger [1250 | [-40.0-125.0) Trigger [850 | [-400-1250]
S_DRP - B
” - o] Rese (400 - 125,01 Rasa (40,0~ 12501
qeip_¥n
delk_i channel_out[5:0]
=—dacik_In
; eoc_out = [PV CCINT Alarm (Volts) [ wCCALX Alarm (valts)
=resat_in
alarm_out . X .
Lower [0.85 - 0.89] Lower [1.75 1171~ 18]
eos_out
busy_out

[CIV¥CCBRAM Alarm (valts)

Lower {0.85 - 0,321
Upper (0:91 0951

=
|

|\ oK | | Cancel

Figure 4-8: On-Chip Sensor Selection and Alarms for Channel Sequencer

The alarms listed in this tab (Figure 4-8) allows the alarm outputs to be enabled for the
on-chip sensors. If a measurement of an on-chip sensor lies outside the specified limits,
then a logic output goes active if enabled. For a detailed description of the alarm
functionality see UltraScale Architecture System Monitor Advanced Specification User Guide
(UG580) [Ref 1].

Use the checkboxes to enable alarm logic outputs.

« Over Temperature Alarm and User Temperature Alarm: Trigger and Reset levels for
temperature alarm output can be entered using these fields. Both fields can be set.

+ VCCINT Alarm, VCCAUX Alarm, and VBRAM Alarm: Both upper and lower alarm
thresholds can be specified for the on-chip power supplies. If the measured value
moves outside these limits, the alarm logic output goes active. The alarm output is
reset when a measurement inside these limits is generated. The default limits in the
Vivado IDE represent £+5% on the nominal supply value.
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On-Chip Sensor User Supply Tab

Chapter 4: Design Flow Steps

)

IMPORTANT: This tab is for non-Stacked Silicon Interconnect (SSI) devices. If using an SSI device, this
tab configures the master SYSMONE1. For SSI devices, also see SSIT SlaveO/Slavel Sensors Tab.

On-Chip Sensor User supply (VUSER O - 3) can be enabled for monitoring up to three
supplies for HP banks and up to four supplies for HR banks. User supplies are hooked to
four SYSMONEL analog bus in each quadrant of UltraScale architecture-based devices. A
range of banks depending on the position with respect to SYSMONEL block in FPGA are
placed into four quadrants NE, SW, SE, NW respectively. Select the bank and supply for each
enabled VUSER supply or alarm. The System Management Wizard runs DRC to check the
valid configuration of the VUSER bank and supply.

]
System Management Wizard (1.1)

f# Documentation [ IP Lacation £3) Switch to Defaults

[ Show disabled ports

user_temp_alarm_out
veeint_alarm_out
vecaux_alarm_out
ot_out
channel_out[5:0]
eoc_out

alarm_out

20s_out

busy_out

ohS_DRP
aeVp_Y¥n
delk_in
reset_in

1T rrrrrr

]

(1+]

Customize IP x|
Component Mame [system_managerment_wiz_0 |
Basic  On-Chip Sensor Selection On-Chip Sensor User Supply | External Channel Selection
Additional Supphy Channal | Channel Enable Awerage Enable
YUSERD O O
WUSERL O ]
YUSERZ m] m]
VUSERZ O 0
[l User Supphy0 Alarm (valts) [Juser supplyl Alarm (Volts)
Valtage Level |15 | Lower [0.85 - 0.83]
Lawer 179 [171-178] Upper [0.8 - 0.95]
Upper 181 [18-1.89]
[ User Supphy2 Alarm (valts) [ User Supphy3 Alarm (volts)
Lower |1.78 [1.71 - 1.78] vVohage Level |1 & |
Sttt [k sl Lower [1.71-1.79]
Uoper {a-18s
User Supphy Selection for YUSER(0-3)
USER SUPPLYO BANK |44 | Select User Supphyo [voco
USER SUPPLYL BANK }1:1 | Select User Supphyl |
USER SUPPLY2 BANK |44 | Select User Supph2 |
USER SUPPLY3 BANK |63 | select User Supphyz [vico
| ox | cancel

Figure 4-9:

On-Chip Sensor User Supply and Alarms Tab for Channel Sequencer

« Channel Enable and Average Enable: Use the checkboxes to enable alarm logic

outputs.

- VUSERO
- VUSER1
- VUSER2
- VUSER3
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* User Supply0, User Supplyl, User Supply2, User Supply3 Alarms: Both upper and
lower alarm thresholds can be specified for the selected user supplies. The range varies
with the type of the supply. If the measured value moves outside these limits, the alarm
logic output goes active. The alarm output is reset when a measurement inside these
limits is generated. The default limit is £5% on the nominal supply value.

SSIT Slave0/Slavel Sensors Tab

IMPORTANT: This tab applies to Stacked Silicon Interconnect (SS1) devices only.

For SSI devices, the SSIT Slave0/Slavel Sensors tab configures temperature and VUSER
supplies. Please see Figure 4-10 and details in On-Chip Sensor User Supply Tab to configure

these.

System Management Wizard (1.1)

ﬁ Documentation [ IP Location €3 Switch to Defaulis

[ Show disabled ports

user_temp_alarm_out
weeint_alarm_out

|| ==5_DRP WCCauy_alarm_out
NIl vpvn ot_out
dclk_in channel_out[5.0]
reset_in 20C_out
sysmon_slawe_sel[1:0] alarm_out
205_0ut

busy_out

f

Component Mame | systermn_management_wiz_0

Basic  On-Chip Sensor Selection = On-Chip Sensor User Supplv SSIT Slave0 Sensors  External Channel Selection

Additional Channel Channel Enabkle |

Awarage Enable

TEMPERATURE.SLAYED o] O
YUSERO.SLAVED m] O
YUSERL_SLAVEO m] O
YUSER2 SLAVEG [ m] O
| VUSER? SLAVED [ m] O

[ user SupplyD Alarm (voltsy [ user Supplyl Alarm (vVolts)

Yoltage Level |13 | Lower [0.85 - 0.89]
Lawer 178 [1.71-1791 Upper [0.9-045]
Upper 181 | 118 - 189)

[ User Supply2 AMlarm (volts) [ User Supphy3 Alarm (vaols)

Lower [179 171-17s woltage Level |12 |
Upper |L81 ] (18- 189 Lower [1.71-179]
Upper e - 180

User Supphy Selection for YUSER(D-2) Slave0

USER SUPPLYO SLAYEQ SSIT BANK. |49 | Select User Supplvo [y

LUSER SUPPLY1 SLAVED S5IT BANK |49 | Select User Supplyl

USER, SUPFLYZ SLAYEQ SSIT BANK 49 | Select User Supph2

USER SUPPLYZ SLAYED 53IT BAMNK |55 | Select User Supphys

Ok

Caneel
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External Channel Selection Tab

] Customize IP x|
System Management Wizard (1.1) '

‘9 Documentation [ IP Location L Switch 1o Defaults

[] show disabled ports Component Mame | system_management_wiz_0 ]

|0}

Basic  On-Chip Sensor Selection  On-Chip Sensor User Supply  External Channel Selection

External Multiplexer Setup
[llExternal Multiplexer| Channel for MUX  [vP Vil | [ Enable muxaddr_out port
Channel | Channel Enable Awerage Enshle | Bipolar Acquisition Time

wpjn ¥ O O ]

vauxpdfvauxnd

vauxp Livauxnl

vauxp2 fwauxn2

T

user_temp_alarm_out
veeint_alarrm_out

vecaux_alarm_out
” 41 5_DRP otoit Vauxps fuauxns
da¥p_Vn -
delk_in
reset_in

VAUKPE fWAuRN3

auRp4 fwauxng

channel_out[5:0] VAURRE fvauKng

goc_out
alarm_out
eos_out
busy_out

VaUXPT fuauxn?

vauxpsfvauxns

VAURP S fwauxnd

vauxp 10, vauxnlo

T

vauxp 11 /vaunll

vauxrp 12 /vauxnl2
vauxp 13 vauxnls

vauxp 14, vauxnl4

Ooj0jg|oojo|jo|o|ojojo|o|ja|a|a|o
o e e e
ojo|o|oojo|jo|o|ojo|o|jo|g|o|a|o
o e e o e

vauxp 1S vauxnls

VAL Analog Bank Selection

Analog Bank Selaction

| ok || cancel

Figure 4-11: External Channel Selection Tab for Channel Sequencer

« External Multiplexer Setup: SYSMONE1 supports a timing mode that uses an external
analog multiplexer when device I/O resources might be limited, or when auxiliary
analog I/O are more valuable when used to implement another interface.

- External Multiplexer: Enables the external multiplexer.
- Channel for MUX: Specifies the external channel to which the MUX connects.

- External Channel Configuration: All external channels Vp/Vn and VAUXP/N [0-15]
are available in this tab. Use this to select channels for monitoring, enable
averaging, enable bipolar mode and increase the acquisition time for selected
channels.

«  VAUX Analog Bank Selection: Available banks of selected part that contains the VAUX
pin pairs. Constraints (XDC) for the enabled VAUX channels are written by the System
Management Wizard for the selected bank.

ﬁ IMPORTANT: /f an SSI device is selected, the analog bank selection of the SSI slave bank connects the
VAUX pin to the slave SYSMONEI.
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Generating the HDL Wrapper

After selecting the configuration options, click OK on the System Management Wizard
screen to generate the HDL wrapper and other System Management Wizard outputs.

The output files are placed in the <project_name>/<project_name>.srcs/
sources_1/1ip/<component_name>/ directory you selected or created when setting up
a new Vivado Design Environment project.

Output Generation

For details, see the Vivado Design Suite User Guide: Designing with IP (UG896) [Ref 5].

Constraining the Core

This section contains information about constraining the core in the Vivado® Design Suite.

Required Constraints

For the AXI14-Lite interface, the required constraint is:
create_clock -period <period-in-ns> [get_ports s_axi_aclk]

For the DRP interface, required constraint is:

create_clock -period <period-in-ns> [get_ports dclk_in]

The System Management Wizard writes the required ANALOG IOSTANDARD constraint on
VP/VN ports. Setting the Analog Bank Selection for vaux pins (shown in Figure 4-11)
writes the pin LOC and IOSTANDARD constraint for vaux ports.

Clock Frequencies

The System Management Wizard supports clock frequencies 8 to 250 MHz.

Clock Management

Depending on the configuration, the ADC clock is internally divided by the SYSMONE1
primitive to achieve the desired sampling rate.

Simulation

This section contains information about simulating IP in the Vivado® Design Suite.
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Analog waveform simulation is performed using the design. txt file which contains the
time reference and the analog values for a selected channel. This file is generated by
default. The analog and its digital equivalence comparison is in the example design test
bench to verify the SYSMONEL behavior.

You can provide your own waveform in a file using the relative path option in the Vivado
IDE. In this case, the comparison values should be updated with respect to the analog
stimulus to complete the example design simulation without error.

Simulation of channel averaging is not supported in the System Management Wizard
example design test bench.

For details, see the Vivado Design Suite User Guide: Designing with IP (UG896) [Ref 5].

Synthesis and Implementation

This section contains information about synthesis and implementation in the Vivado®
Design Suite.

UltraScale™ architecture-based devices need LOC constraints for VAUXP/VAUXN pin pairs
to be specified in XDC. VP/VN is a dedicated input and does not need any pin LOC
constraint, but ANALOG IOSTANDARD is required for implementation. Each UltraScale
device bank contains 16 dual IO pin pairs to support analog IO functionality. The System
Management Wizard generates these constraints depending on the user selected bank for
VAUX pin pairs.

To support the I°C interface, System Management Wizard generates pin LOC constraints on
the dual purpose IC pin for the implementation.

For details about synthesis and implementation, see “Synthesizing IP” and “Implementing
IP” in the Vivado Design Suite User Guide: Designing with IP (UG896) [Ref 5].
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Chapter 5

Example Design

This chapter contains information about the example design provided in the Vivado®
Design Suite.

The following files describe the top-level example design for the System Management
Wizard core.

VHDL

<project_name>/<project_name>.srcs/sources_1l/ip/<component_name>/ example_design/
<component_name>_exdes.vhd

Verilog

<project_name>/<project_name>.srcs/sources_1/ip/<component_name>/example_design/
<component_name>_exdes.v

The example design, instantiates the SYSMONEL core that is generated by the wizard.

Open Example Project Flow

In the Vivado Design Environment, use the following command to create an example
project flow:

open_example_project [get_ips <component_name>]

Use of this command in the Tcl Console invokes a separate example design project that
creates <component_name>_exdes as the top module for synthesis and
<component_name>_tb as the top module for simulation. Implementation or simulation
of the example design can be run from the example project.
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Chapter 6

Test Bench

This chapter contains information about the test bench provided in the Vivado® Design

Suite.
Example Design

i Monitor Alarms

s_aX|_acIk'/chk - o o

Generation .
System Status Signals

Management
Core
Reset .
and Reset > Register

Event Generation Synch » Read Control

Figure 6-1: System Management Wizard Test Bench

The following files describe the demonstration test bench.

VHDL

<project_name>/<project_name>.srcs/sources_1/ip/<component_name>/simulation/
<component_name>_tb.vhd

Verilog

<project_name>/<project_name>.srcs/sources_1/ip/<component_name>/simulation/
<component_name>_tb.v

The demonstration test bench is a simple VHDL or Verilog program to exercise the example
design and the core. The demonstration test bench performs the following tasks:

+ Generates the input s_axi_aclk/dclk clock signal.
» Applies a reset to the example design.
« Monitors the alarms and other status outputs.

« Reads the respective registers when a conversion is complete.
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Appendix A

Debugging

This appendix includes details about resources available on the Xilinx Support website and
debugging tools.

TIP: If the IP generation halts with an error, there might be a license issue. See License Checkers in
O Chapter 1 for more details.

Finding Help on Xilinx.com

To help in the design and debug process when using the System Management Wizard, the
Xilinx Support web page (www.xilinx.com/support) contains key resources such as product
documentation, release notes, answer records, information about known issues, and links
for obtaining further product support.

Documentation

This product guide is the main document associated with the System Management Wizard.
This guide, along with documentation related to all products that aid in the design process,
can be found on the Xilinx Support web page (www.xilinx.com/support) or by using the
Xilinx Documentation Navigator.

Download the Xilinx Documentation Navigator from the Design Tools tab on the Downloads
page (www.xilinx.com/download). For more information about this tool and the features
available, open the online help after installation.

Answer Records

Answer Records include information about commonly encountered problems, helpful
information on how to resolve these problems, and any known issues with a Xilinx product.
Answer Records are created and maintained daily ensuring that users have access to the
most accurate information available.

Answer Records for this core can be located by using the Search Support box on the main
Xilinx support web page. To maximize your search results, use proper keywords such as

Product name

System Managment Wizard v1.1 www.xilinx.com Send Feedback 59
PG185 October 1, 2014 [—\/—]


http://www.xilinx.com
www.xilinx.com/support
www.xilinx.com/support
www.xilinx.com/support
www.xilinx.com/download
http://www.xilinx.com/about/feedback.html?docType=Product_Guide&docId=PG185&Title=System%20Management%20Wizard%20v1.1&releaseVersion=1.1&docPage=59

8 XILINX Appendix A: Debugging

ALL PROGRAMMABLE

+ Tool message(s)

« Summary of the issue encountered
A filter search is available after results are returned to further target the results.
Master Answer Record for the System Management Wizard

AR: 58763

Contacting Technical Support

Xilinx provides technical support at www.xilinx.com/support for this LogiCORE™ IP product
when used as described in the product documentation. Xilinx cannot guarantee timing,
functionality, or support of product if implemented in devices that are not defined in the
documentation, if customized beyond that allowed in the product documentation, or if
changes are made to any section of the design labeled DO NOT MODIFY.

To contact Xilinx Technical Support:

1. Navigate to www.xilinx.com/support.

2. Open a WebCase by selecting the WebCase link located under Additional Resources.
When opening a WebCase, include:

« Target FPGA including package and speed grade.
« All applicable Xilinx Design Tools and simulator software versions.

« Additional files based on the specific issue might also be required. See the relevant
sections in this debug guide for guidelines about which file(s) to include with the
WebCase.

Note: Access to WebCase is not available in all cases. Log in to the WebCase tool to see your specific
support options.
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Debug Tools

There are many tools available to address System Management Wizard design issues. It is
important to know which tools are useful for debugging various situations.

Vivado Lab Tools

Vivado® lab tools insert logic analyzer and virtual I/O cores directly into your design.
Vivado lab tools also allow you to set trigger conditions to capture application and
integrated block port signals in hardware. Captured signals can then be analyzed. This
feature represents the functionality in the Vivado IDE that is used for logic debugging and
validation of a design running in Xilinx devices in hardware.

The Vivado lab tools logic analyzer is used to interact with the logic debug LogiCORE IP
cores, including:

« ILA 2.0 (and later versions)

« VIO 2.0 (and later versions)

See Vivado Design Suite User Guide: Programming and Debugging (UG908) [Ref 6].

Reference Boards

Various Xilinx development boards support the System Management Wizard. These boards
can be used to prototype designs and establish that the core can communicate with the
system.

Simulation Debug

The simulation debug flow for Questa® SIM is illustrated below. A similar approach can be
used with other simulators.
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Questa SIM
Simulation Debug

Check for the latest supported
versions of Modelsim in this document.
Is this version being used?

No

Yes

A mixed-mode simulation
license is required for
AXl4-Lite interface
selection in Verilog project.

If using AXI4-Lite interface in
Verilog project, do you have a mixed-mode
simulation license?

No

Yes

Does simulating the System
Management Wizard Example
Design give the expected output?

Yes

No

Do you get errors referring to Yes

failing to access library?

No

Do you get errors indicating Yes

It is necessary to reference
SYSMONE1 not defined?

the unisims library.

No

Yes

Are you able to get the 10-bit digital output
om SYSMONE1 on DRP or AXI4-Lite interface

No

Check that the 10-bit output matches with
its analog equivalent. This check is provided
in example design test bench.
See the following debug sections for more details

Figure A-1:
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Update to this version.

Obtain a mixed-mode
simulation license.

N>

See Simulating the System Management Wizard
Example Design in the System Management Wizar

Product Guide.

d

N

Need to compile and map the
proper libraries. See "Compiling
Simulation Libraries Section."

For verilog simulations add the "-L" switch
with the appropriate library reference to the
vsim command line. For example:

-L unisims_ver. See the Example Design
simulate_mti.do for an example.

S

If problem is more design specific, open.
a case with Xilinx Technical Support
and include a wif file dump of the simulation.

For the best results, dump the entire design hierarch

Y.

N

Questa SIM Debug Flow Diagram
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Hardware Debug

Hardware issues can range from link bring-up to problems seen after hours of testing. This
section provides debug steps for common issues. The Vivado lab tools are a valuable
resource to use in hardware debug. The signal names mentioned in the following individual
sections can be probed using the Vivado lab tools for debugging the specific problems.

General Checks

Ensure that all the timing constraints for the core were properly incorporated from the
example design and that all constraints were met during implementation.

« Does it work in post-place and route timing simulation? If problems are seen in
hardware but not in timing simulation, this could indicate a PCB issue. Ensure that all
clock sources are active and clean.

« If using MMCMs in the design, ensure that all MMCMs have obtained lock by
monitoring the locked port.

« If your outputs go to 0, check your licensing.

Interface Debug

AXl4-Lite Interfaces

Read from a register that does not have all Os as a default to verify that the interface is
functional. Output s_axi_arready asserts when the read address is valid, and output
s_axi_rvalid asserts when the read data/response is valid. If the interface is
unresponsive, ensure that the following conditions are met:

« The s_axi_aclk and aclk inputs are connected and toggling.

« The interface is not being held in reset, and s_axi_areset is an active-Low reset.
« The interface is enabled, and s_axi_aclken is active-High (if used).

« The main core clocks are toggling and that the enables are also asserted.

« If the simulation has been run, verify in simulation and/or a Vivado Lab tools capture
that the waveform is correct for accessing the AXI4-Lite interface.

System Managment Wizard v1.1 www.xilinx.com Send Feedback 63
PG185 October 1, 2014 [—\/—]


http://www.xilinx.com
http://www.xilinx.com/about/feedback.html?docType=Product_Guide&docId=PG185&Title=System%20Management%20Wizard%20v1.1&releaseVersion=1.1&docPage=63

& XILINX

ALL PROGRAMMABLE.

Appendix B

Additional Resources and Legal Notices

Xilinx Resources

For support resources such as Answers, Documentation, Downloads, and Forums, see Xilinx
Support.

References

These documents provide supplemental material useful with this product guide:

UltraScale Architecture System Monitor Advanced Specification User Guide (UG580)
Vivado Design Suite User Guide: Logic Simulation (UG900)
Vivado Design Suite User Guide: Designing IP Subsystems using IP Integrator (UG994)

Vivado Design Suite User Guide: Designing with IP (UG896)

1.

2.

3

4. Vivado Design Suite User Guide: Implementation (UG904)

5

6. Vivado Design Suite User Guide: Programming and Debugging (UG908)
7

Vivado Design Suite User Guide: Getting Started (UG910)
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Revision History

The following table shows the revision history for this document.

Date Version Revision

10/01/2014 11 « Added ANALOG constraints on VP/VN ports.

« Added SIN, TRIANGLE and SQUARE stimulus generation in the range 0.1
KHz to 96 KHz.

« Added CSV file format to TXT file conversion for simulation.

06/04/2014 11 « Added details for designs using SSI devices.
+ Updated width of AXI Write Address and AXI Read Address signals to 12:0.
« Added sysmon_slave_sel[1:0] signal.

04/02/2014 1.0 Updated IP core registers.
12/18/2013 1.0 Initial Xilinx release.
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incidental, or consequential loss or damage (including loss of data, profits, goodwill, or any type of loss or damage suffered as a
result of any action brought by a third party) even if such damage or loss was reasonably foreseeable or Xilinx had been advised
of the possibility of the same. Xilinx assumes no obligation to correct any errors contained in the Materials or to notify you of
updates to the Materials or to product specifications. You may not reproduce, modify, distribute, or publicly display the Materials
without prior written consent. Certain products are subject to the terms and conditions of Xilinx's limited warranty, please refer to
Xilinx's Terms of Sale which can be viewed at http://www.xilinx.com/legal.htm#tos; IP cores may be subject to warranty and support
terms contained in a license issued to you by Xilinx. Xilinx products are not designed or intended to be fail-safe or for use in any
application requiring fail-safe performance; you assume sole risk and liability for use of Xilinx products in such critical applications,
please refer to Xilinx's Terms of Sale which can be viewed at http://www.xilinx.com/legal.htm#tos.

© Copyright 2013-2014 Xilinx, Inc. Xilinx, the Xilinx logo, Artix, ISE, Kintex, Spartan, Virtex, Vivado, Zyng, and other designated
brands included herein are trademarks of Xilinx in the United States and other countries. All other trademarks are the property of
their respective owners.

System Managment Wizard v1.1 www.xilinx.com Send Feedback 65
PG185 October 1, 2014 [—\/—]


http://www.xilinx.com/legal.htm#tos
http://www.xilinx.com/cgi-bin/docs/rdoc?v=latest;d=ug911-vivado-migration.pdf
http://www.xilinx.com/legal.htm#tos
http://www.xilinx.com
http://www.xilinx.com/about/feedback.html?docType=Product_Guide&docId=PG185&Title=System%20Management%20Wizard%20v1.1&releaseVersion=1.1&docPage=65

	System Management Wizard v1.1
	Table of Contents
	IP Facts
	Ch. 1: Overview
	Applications
	Licensing and Ordering Information
	License Checkers
	License Type


	Ch. 2: Product Specification
	SYSMONE1 Functional Features
	Standards
	Performance
	Maximum Frequencies

	Resource Utilization
	Port Descriptions
	Register Space
	System Management Wizard Local Register Grouping for AXI4-Lite Interface
	Software Reset Register (SRR)
	Status Register (SR)
	Alarm Output Status Register (AOSR)
	CONVST Register (CONVSTR)
	SYSMONE1 Reset Register

	Interrupt Controller Register Grouping for AXI4-Lite Interface
	Global Interrupt Enable Register (GIER)
	IP Interrupt Status Register (IPISR)
	IP Interrupt Enable Register (IPIER)

	Hard Macro Register (DRP Register) Grouping for AXI4-Lite Interface
	Stacked Silicon Interconnect (SSI) Slave 0 Address Map



	Ch. 3: Designing with the Core
	Clocking
	Resets
	Protocol Description

	Ch. 4: Design Flow Steps
	Customizing and Generating the Core
	Basic Tab
	On-Chip Sensor Setup
	On-Chip Sensor User Supply Tab
	SSIT Slave0/Slave1 Sensors Tab
	External Channel Selection Tab
	Generating the HDL Wrapper
	Output Generation

	Constraining the Core
	Required Constraints
	Clock Frequencies
	Clock Management

	Simulation
	Synthesis and Implementation

	Ch. 5: Example Design
	Open Example Project Flow

	Ch. 6: Test Bench
	Appx. A: Debugging
	Finding Help on Xilinx.com
	Documentation
	Answer Records
	Contacting Technical Support

	Debug Tools
	Vivado Lab Tools
	Reference Boards

	Simulation Debug
	Hardware Debug
	General Checks

	Interface Debug
	AXI4-Lite Interfaces


	Appx. B: Additional Resources and Legal Notices
	Xilinx Resources
	References
	Revision History
	Please Read: Important Legal Notices




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


