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Preface

Target audience of this data sheet

This data sheet is intended for hardware and software developers who want to use the
ERTEC 200P-3 for new products. Experience working with processors and designing embedded
systems and knowledge of Ethernet are required for this.

The data sheet describes the ERTEC function groups in detail and provides information that you
must take into account when configuring your own PROFINET 10 device hardware.

The data sheet serves as a reference for hardware and software developers. The address areas
and register contents are described in detail for the function groups.

Scope of the data sheet

This data sheet is valid only for ERTEC 200P-3. For information on ERTEC 200P-1/2, refer to the
respective data sheet.
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Guide
To help you quickly find the information you need, this data sheet contains the following aids:

A complete table of contents as well as a list of figures and tables in the data sheet are provided at the
beginning of the data sheet, followed by a list of abbrevations used in the data sheet.

Conventions
ERTEC 200P, ERTEC 200P-3: We refer to “ERTEC 200P“ or "ERTEC 200P-3" in this documenta-
tion as a synonym for ERTEC 200P Step3.

This documentation contains pictures of the devices described. The figures may differ slightly from
the device supplied.

You should also pay particular attention to notes such as the one shown below:

Note

A note contains important information on the product, on handling of the product and on the section
the documentation to which you should pay particular attention.

of

Security information

Siemens provides products and solutions with industrial security functions that support the secure
operation of plants, systems, machines and networks.

In order to protect plants, systems, machines and networks against cyber threats, it is necessary to
implement — and continuously maintain — a holistic, state-of-the-art industrial security concept.
Siemens’ products and solutions constitute one element of such a concept.

Customers are responsible for preventing unauthorized access to their plants, systems, machines
and networks. Such systems, machines and components should only be connected to an enterprise
network or the internet if and to the extent such a connection is necessary and only when
appropriate security measures (e.g. firewalls and/or network segmentation) are in place.

For additional information on industrial security measures that may be implemented, please visit
https://www.siemens.com/industrialsecurity.

Siemens’ products and solutions undergo continuous development to make them more secure.
Siemens strongly recommends that product updates are applied as soon as they are available and
that the latest product versions are used. Use of product versions that are no longer supported, and
failure to apply the latest updates may increase customer’s exposure to cyber threats.

To stay informed about product updates, subscribe to the Siemens Industrial Security RSS Feed
under https://www.siemens.com/cert.
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Technical Support
Technical information and support on development packages are provided by Support Team:

Siemens Sanayi ve Ticaret A.S.

Office Address:

Yakacik Caddesi No 111

34870 Istanbul, Turkey

Email: profinet.devkits.industry@siemens.com

PROFINET Certification

Comprehensive consulting prior to starting the development project is particularly important for an
efficient and successful development process. The final step in field device development is
certification. For PROFINET, Siemens also offers you independent, accredited test laboratories like
“ComDeC” in Germany, “PIC” in the USA, “ITEI” in China, and “an testlabs” in the Czech Republic.

Germany and Europe

Siemens AG

Communication, Development & Certification (ComDeC)
Breslauer Strasse 5

90766 Furth, Germany

Tel.: +49 (911) 750-2080

E-mail: comdec@siemens.com

Web: www.siemens.com/comdec

Europe

ANF Data

Zeleny pruh 1560/99

140 00, Praha 4, Czech Republic

Tel.: +420 244 091 111

E-mail: antestlabs@anfdata.cz

Web: https://new.siemens.com/cz/cs/products/sluzby-a-servis/an-testlabs.html

USA

PROFI Interface Center (PIC)

One Internet Plazza

PO Box 4991

Johnson City, TN 37602-4991, USA
Tel.: +1 (423) - 262 - 2576

E-mail: pic.industry@siemens.com
Web: www.profiinterfacecenter.com

China

Siemens Ltd., China

Factory Automation Department

7, Wang Jing Zhong Huan Nan Lu, Chaoyang District, Beijing 100102, PR. China
E-mail: profinet.cn@siemens.com
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Overview

» Integrated processor ARM926EJ-S

250 MHz Core Frequency
16 KByte Data-Cache

16 KByte Instruction-Cache
256 KByte TCM

8 KByte Boot ROM
Little-endian

» System Bus Structure

32 Bit/ 125 MHz AHB Bus
Multi-Layer AHB Lite with 9
Masters and 18 Slaves

AHB Address Range Monitoring
Round Robin or Fixed Priority

» Local Bus Unit (XHIF)

Allows External Master to access
internal ERTEC 200P-3 registers
16 / 32-Bit Data Bus

2 x 4 Paging Registers

» Memory Controller (EMC)

8 /16 /32 Bit Data Bus
4 chip selects
supports SDRAM, SRAM

» Onchip Peripherals

DMA Controller
6 Timers
2 Watchdogs

I/O Interfaces

1 Octal SPI Interface
2 x 2 SPI Interfaces
4 UARTsS

1 I2C-Interface

One 96-bit GPIO Port
1.8/ 3.3 V I/O Buffers

Test / Debug Functionality

Boundary Scan
EJTAG for Debugging

Integrated Ethernet-Phy

2 Ports

Supports 100BASE-TX and -FX
Auto Cross Over

Auto MDIX

Jitter free Latency

Package

358 Pin P-LFBGA
Size 17 X 17 mm
Ball Pitch 0.8mm
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Abbreviation

Description
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Hardware / Half-Word
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1 Functional Overview

1.1 Block diagram
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Figure 1-1:

ERTEC 200P-3 Block Diagram
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1.2 Key Functional Units

1.2.1 Processor Core Subsystem (ARM926)

o ARMO926EJ-S Processor Core (revision rOp5)
e 8 KByte Boot ROM
e 256 KByte TCM
- EDC with 1 Bit error correction and 2 Bit error detection with byte access
- configurable as data (256-0 KByte) or instruction (0-256 KByte)-RAM
- configuration-step: 64 KByte
¢ ARM Interrupt Controller
- max. 96 interrupts
- max. 8 fast interrupts
- 8 software interrupt inputs and 86 hardware interrupt inputs
e Embedded Trace Macrocell (ETM9) for debugging
- 8 address comparators
- 4 address range comparators
- 2 data comparators with filter functions
- 4 trigger inputs (1 input "EXTMEXTINO” available over alternate function)
- 1 trigger output (available over alternate function)
- 8 MMD regions to decode physical addresses
- 3-stage sequenzer
- 2independent counters
- FIFO size: 45 Byte
e JTAG block for debugging
¢ Memory Management Unit (MMU) with Translation Lookaside Buffers (TLBs)
e Separate Data and Instruction-Bus

1.2.2 Processor Bus Unit

o External Memory Controller (EMC)
- SDRAM controller features:
16 / 32 bit databus width
PC133 SDRAM-compatible (125 MHz synchron is used)
1 Bank with max. 256 MByte SDRAM (32 Bit databus)
SDRAM support for following parts:
. CAS-Latency: 2 or 3 clocks
. Bank-address bits (1/2/4 internal banks), realized via the lowest two bits of the address
bus MA(1:0)
e 8/9/10/11 Bit column-address MA(13), MA(11:2)
. max. 14 Bit row-address MA(15:2)
- asynchronous controller features:
8 /16 / 32 Bit bus width (for each chip select programmable)
4 chip selects
the timing for each chip select can be set individually
the response to ready signal can be set individually for each chip select
= amaximum of 64 MByte address area for each chip select
e DMA Controller
- 1 Channel
- 32 Jobs
= 20 can be started from hardware
= 32 can be started from software
e Octal SPI via GPIO pins
e Two SPI
- SPI1 via dedicated pins
- SPI2 via GPIO pins
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UART interface via dedicated 10 pins
Timer Unit (Module TIMER_TOP)
- reloadable Down-Counters
- each timer is equipped with a multiplexer for trigger signals
Interrupt Control Unit (Module ICU)
- level or edge triggered operation
- 96 interrupt request inputs
- Interrupt priority is individually selectable for each request input
Watchdog Unit
- Watchdog interrupt generation via counter O
- Watchdog reset generation via counter 1
- After initiating the watchdog timer, it will not stop counting unless the system is restarted.

1.2.3 PROFINET - 1P

2 Ethernet-Ports

100MBit/s Ethernet-Port with integrated dual PHY
Dynamic Frame Packing

Fast Forwarding

Short Preamble

Dynamic Fragmentation

IRT-Forwarding

PNPLL

Support for synchronization protocols (e.g., PTCP)

1.2.4 PerlF

e Supports consistence for |10 data
- 8ARs
- 1 Supervisor AR
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2 10 Interface
2.1 Overview

Table 2-1: 10 — pin count overview

Description Voltage BGA Balls
Functional signals
Standard signals 3.3V 37
XHIF/GPIOs 3.3v/1.8V 96
EMC 1.8V 79
Subtotal 212
Power-Supply
VDD_CORE 1.1V 8
AVDD_PLL 11V 1
VDDD_PHY 11V 0
VDDA_PHY 11V 2
VDD33 33V 3
VDD_OSPI 3.3/1.8V 2
VDD_XHIF 3.3/1.8V 3
VDD_EMC 1.8V 3
VDDIOD_PHY 33V 2
VDDIOA_PHY 33V 4
AVDDHV_PLL 33V 1
VSS GND 105
VSSD_PHY GND 0
VSSIOD_PHY GND 0
VSSA_PHY GND 2
VSSIOA_PHY GND 2
Subtotal 138
Oscillator
XTALL(in) 3.3V 1
XTAL2(in) 3.3V 1
REF_CLK, BYP_CLK 3.3V 2
Subtotal 4
Test pins
TMC1, TMC2 (inputs) 3.3V 2
TEST, TACT 3.3V 2
Subtotal 4
Total 358
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2.2 Detailed Signal Description

The following notes belong to Table 2-2:

Active level low = Signal name X...;

*) Driver power of the EMC signals can be set on a group-specific basis (G1 — G9) in the SCRB_DRIVER_EMC register.

Values after reset for the different groups @1.8V:
- G1, G3, and G7 6 mA
- G2, G4, G5. G6, G8 and G9 8 mA

**) Driver power of GPIO(31-0) and XHIF interface GPIO(95-32); can be set on a signal-specific basis with the SCRB_DRIVEx_yGPIO SCRB.
Value after reset @3.3V: 8 mA, @1.8V: 4 mA

*x*) Pull circuit for GPIO(31-0) and XHIF interface GP10(95-32); can be set on a signal-specific basis with the SCRB_PULLx_yGPIO SCRB.

1 Peak current

2) Average current

%) merged to GND on substrate

4 merged to VDD_CORE on the substrate, therefore included in the VDD_CORE number
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Table 2-2: Detailed Signal Description

ERTEC 200P-3 ASIC
c
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5 2 0
Function
REF_CLK 1 out LNBD12MDSTPS33 inout | 8 8 50 - 25 1 - - 3v3 Reference Clock MII (ext. PHY) VDD33 A8
BYP_CLK 1 in LNBD12MDSTPS33 inout - - - - - - - - 3v3 Clock for F-Timer VDD33 E12
XRESET 1 in LNBINST33 in - - - - - - - ST 3Vv3 PowerOn-Reset (lowaktiv) VDD33 D9
Oscillator in / Clk_in for oscillator
XTAL1 1 in LNAINHV in - - - - - - - - 3v3 S VDD33 A9
XTAL2 1 out LNOSCMD330 out 2 2 20 - 25 1 - - 3v3 Oscillator VDD33 B9
TEST . LNBD12MDSTPS33 | . - - odon| - | - ] -] -] avae [ VDD33 B10
1 in inout normal operation mode
T™C1 LNBD12MDSTPS33 R : : DN | - R R R qy3 | TestMode, has to be tied to GND
1 in inout in normal operation mode
Test Mode, has to be tied to GND
ez 1 in LNBD12MDSTPS33 inout |~ ) ) DN | - 3 3 3 3v3 in normal operation mode
Test pin, has to be tied to GND in
TACT 1 in LNBD12MDSTPS33 inout - - - DN - - - - 3v3 el GreEEen MmesE VDD33 B8
1 in LNBD12MDSTPS33 inout - - - UP - - - ST 3v3 VDD33 E13
1 in LNBD12MDSTPS33 inout - - - DN - - - ST 3v3 VDD33 B17
1 in LNBD12MDSTPS33 inout - - - DN - - - ST 3v3 VDD33 D16
1 out LNBD12MDSTPS33 inout 8 8 50 - 32 1 - - 3v3 VDD33 B16
1 in LNBD12MDSTPS33 inout - - - UP - - - ST 3v3 VDD33 Al6
1 out LNBD12MDSTPS33 inout 8 8 50 - 32 0.5 - - 3Vv3 VDD33 Cl6
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ERTEC 200P-3 ASIC
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Function
1 bidi LNBD12MDSTPS33 | | 8 8 50 |[uP|o01| 01 | - [ST| 3v3 VDD33 C10
1 in LNBD12MDSTPS33 | inout | - - - - - - - | sT| 3v3 VDD33 A17
1 in LNBD12MDSTPS33 | inout | - - - - - - - | sT| 3v3 VDD33 E15
1 bidi ZLLNBD12MDSTPS33 |, .| G2 | 6/8 20 - |42 | o1 | - | - 1v8 o VDD_EMC | N18
. bidi ZLLNBD12MDSTPS33 |, | G2) | 6/8 20 a2 o1 | - | - vs VDD_EMC | R20
1v8
bidi ZLLNBD12MDSTPS33 G2 | 6/8 20 |DN| 42| 01 | - | - VDD_EMC | T20
1 inout
1v8
bidi ZLLNBD12MDSTPS33 G2) | 6/8 20 |DN|42 | 01| - | - VDD_EMC | R19
1 inout
V8
bidi ZLLNBD12MDSTPS33 G2 | 6/8 20 |DN| 42| 01 | - | - VDD_EMC | P16
1 inout
1v8
1 bidi ZLLNBD12MDSTPS33 |inout | G20 | 6/8 20 |up| 42| 01| - | - VDD_EMC | T18
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Function

1v8

1 bidi ZLLNBD12MDSTPS33 | inout | G2" 6/8 20 UP | 42 0.1 - - VDD_EMC P17
i 1v8

1 bidi ZLLNBD12MDSTPS33 inout | G2” 6/8 20 DN | 42 0.1 - - VDD_EMC P20
1v8

1 bidi ZLLNBD12MDSTPS33 inout | G2? 6/8 20 DN | 42 0.1 - - VDD_EMC P18
1v8

1 bidi ZLLNBD12MDSTPS33 inout | G2? 6/8 20 DN | 42 0.1 - - VDD_EMC P19
1v8

1 bidi ZLLNBD12MDSTPS33 inout | G2 6/8 20 DN | 42 0.1 - - VDD_EMC N17
1v8

1 bidi ZLLNBD12MDSTPS33 inout | G2? 6/8 20 DN | 42 0.1 - - VDD_EMC M18
1v8

1 bidi ZLLNBD12MDSTPS33 inout | G2” 6/8 20 DN | 42 0.1 - - VDD_EMC M16
- . . 1v8

1 bidi ZLLNBD12MDSTPS33 inout | G2” 6/8 20 UP | 42 0.1 - - VDD_EMC L20
1v8

1 bidi ZLLNBD12MDSTPS33 inout | G2” 6/8 20 UP | 42 0.1 - - VDD_EMC K18
1v8

1 bidi LNBD12MDSTPS33 inout | G3" 6/8 20 DN | 42 0.1 - - VDD_EMC J18
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Function

V8

1| bidi LNBD12MDSTPS33 | inout | G379 | 6/8 20 |up| 42| o1 | - | - VDD_EMC | J20
V8

1| bidi LNBD12MDSTPS33 | inout | G39 | 6/8 20 |up| 42| o1 | - | - VDD_EMC | H20
V8

1| bidi LNBD12MDSTPS33 | inout | G3" | 6/8 20 |up| 42| 01| - | - VDD_EMC | H18
V8

1| bidi LNBD12MDSTPS33 | inout | G379 | 6/8 20 |oN|42 | o1 | - | - VDD_EMC | J16
V8

1| bidi LNBD12MDSTPS33 | inout | G379 | 6/8 20 |up| 42| o1 | - | - VDD_EMC | H19
V8

1| bidi LNBD12MDSTPS33 | inout | G37 | 6/8 20 |DN| 42 | 01| - | - VDD_EMC | G19
V8

1| bidi LNBD12MDSTPS33 | inout | G379 | 6/8 20 |on| 42| o1 | - | - VDD_EMC | G20
V8

1| bidi LNBD12MDSTPS33 | inout | G379 | 6/8 20 |up| 42| o1 | - | - VDD_EMC | H17

1 bidi ZLLNBD12MDSTPS33 |inout | G4Y | 6/12 | 20 |up |625| 016 | - | - 1ve VDD_EMC | A18

1 bidi ZLLNBD12MDSTPS33 | inout | G47 | 6/12 20 |upl|e25|o016| - | - ve VDD_EMC | B20

1 bidi ZLLNBD12MDSTPS33 |inout| G4Y | 6/12 | 20 |up |625| 016 | - | - 1ve VDD_EMC | c19
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Function

1 bidi ZLLNBD12MDSTPS33 | inout | G47 | 6/12 20 |upl|e25|o016| - | - ve VDD_EMC | c18
1 bidi ZLLNBD12MDSTPS33 |inout | G4Y | 6/12 | 20 |up |625| 016 | - | - 1ve VDD_EMC | B19
1 bidi ZLLNBD12MDSTPS33 | inout | G47 | 6/12 20 |upl|e25|o016| - | - ve VDD_EMC | G16
1 bidi ZLLNBD12MDSTPS33 |inout| G4Y | 6/12 | 20 |up |e25| 016 | - | - 1ve VvDD_EMC | E17
1 bidi ZLLNBD12MDSTPS33 | inout | G47 | 6/12 20 |upl|e25|o016| - | - ve VDD_EMC | D20
1 bidi ZLLNBD12MDSTPS33 | inout | G47 | 6/12 20 |upl|e25|o016| - | - ve VDD_EMC | F18
1 bidi ZLLNBD12MDSTPS33 |inout | G4Y | 6/12 | 20 |up |625| 016 | - | - 1ve VDD_EMC | D19
1 bidi ZLLNBD12MDSTPS33 | inout | G47 | 6/12 20 |upl|e25|o016| - | - ve VDD_EMC | E20
1 bidi ZLLNBD12MDSTPS33 |inout | G4Y | 6/12 | 20 |up |625| 016 | - | - 1ve VDD_EMC | D17
1 bidi ZLLNBD12MDSTPS33 | inout | G47 | 6/12 20 |upl|e25|o016| - | - ve VvDD_EMC | D18
1 bidi ZLLNBD12MDSTPS33 |inout| G4Y | 6/12 | 20 |up |625| 016 | - | - 1ve VDD_EMC | Al9
1 bidi ZLLNBD12MDSTPS33 |inout | G4Y | 6/12 | 20 |up |625| 016 | - | - 1ve VDD_EMC | c20
1 bidi ZLLNBD12MDSTPS33 | inout | G47 | 6/12 20 |upl|e25|o016| - | - ve VDD_EMC | B18
1 bidi ZLLNBD12MDSTPS33 |inout | G5 | 6/12 | 20 |up |625| 016 | - | - 1ve VDD_EMC | R17
1 bidi ZLLNBD12MDSTPS33 | inout | G59 | 6/12 20 |upl|e25|o016| - | - ve VDD_EMC | u17
1 bidi ZLLNBD12MDSTPS33 |inout | G5 | 6/12 | 20 |up |625| 016 | - | - 1ve VDD_EMC | v20
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Function

1 bidi ZLLNBD12MDSTPS33 |inout| G57 | 6/12 | 20 |up |625]| 016 | - | - vs VDD_EMC | v17
1 bidi ZLLNBD12MDSTPS33 |inout | G5 | 6/12 | 20 |up |e625| 016 | - | - 1ve VDD_EMC | w20
1 bidi ZLLNBD12MDSTPS33 | inout | G59 | 6/12 20 |upl|e25|o016| - | - ve VDD_EMC | V16
1 bidi ZLLNBD12MDSTPS33 |inout | G5 | 6/12 | 20 |up |625| 016 | - | - 1ve VDD_EMC | Y19
1 bidi ZLLNBD12MDSTPS33 | inout | G59 | 6/12 20 |upl|e25|o016| - | - ve VvDD_EMC | Y18
1 bidi ZLLNBD12MDSTPS33 |inout| G579 | 6/12 | 20 |up |625]| 016 | - | - vs VDD_EMC | v17
1 bidi ZLLNBD12MDSTPS33 |inout | G5 | 6/12 | 20 |up |e25| 016 | - | - 1ve VDD_EMC | u16
1 bidi ZLLNBD12MDSTPS33 |inout| G579 | 6/12 | 20 |up |625]| 016 | - | - vs VDD_EMC | w17
1 bidi ZLLNBD12MDSTPS33 |inout | G5 | 6/12 | 20 |up |625| 016 | - | - 1ve VDD_EMC | vis8
1 bidi ZLLNBD12MDSTPS33 | inout | G59 | 6/12 20 |upl|e25|o016| - | - ve VDD_EMC | w18
1 bidi ZLLNBD12MDSTPS33 |inout | G5 | 6/12 | 20 |up |625| 016 | - | - 1ve VDD_EMC | T17
1 bidi ZLLNBD12MDSTPS33 |inout | G5 | 6/12 | 20 |up |625| 016 | - | - 1ve VDD_EMC | w19
1 bidi ZLLNBD12MDSTPS33 | inout | G59 | 6/12 20 |upl|e25|o016| - | - ve VDD_EMC | vi9
1 bidi ZLLNBD12MDSTPS33 |inout | G4 | 6/12 | 20 a2 o1 | - | - 1ve VDD_EMC | F19
1 bidi ZLLNBD12MDSTPS33 |inout | G47 | 6/12 | 20 S la2 o | -] - vs VDD_EMC | F20
1 bidi ZLLNBD12MDSTPS33 |inout | G5 | 6/12 | 20 a2 o1 | - | - 1ve VDD_EMC | T19
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Function
1 bidi ZLLNBD12MDSTPS33 | inout | G59 | 6/12 20 a2 or ]| - | - ve VvDD_EMC | u18
1 bidi LNBD12MDSTPS33 | inout | 670 | /12 | 20 1 1| - - 1ve VDD_EMC | G18
1 bidi LNBD12MDSTPS33 | inout | 670 | /12 | 20 1 1| - - vs VDD_EMC | G17
1 bidi LNBD12MDSTPS33 | inout | 670 | 6/12 | 20 1 1| - - 1ve VDD_EMC | u20
1 bidi LNBD12MDSTPS33 | inout | G790 | 6/12 20 ] 1 - ve VDD_EMC | R18
1 bidi ZLLNBD12MDSTPS33 | inout | G6Y | 6/12 20 a2 or]| - | - ve VvDD_EMC | 317
1 bidi ZLLNBD12MDSTPS33 |inout | G67 | 6/12 | 20 a2 ]or | - | - ve VDD_EMC | K16
1| bidi ZLLNBD12MDSTPS33 |inout | G4%) | 6/12 | 20 |up|625| 016 | - | - | 1V8 VDD_EMC | M17
V8
1| bidi LNBD12MDSTPS33 | inout | G179 | 6/12 | 20 |DN| 42 | 01 | - | - VvDD_EMC | E18
V8
1| bidi LNBD12MDSTPS33  |inout | G179 | 6/12 | 20 |uwp| 1 | 1 | - | - VDD_EMC | F17
1 out ZLLNBD12MDSTPS33 | inout | G8" | 6/8 20 s | o1 | - | - vs VDD_EMC | N20
1 out ZLLNBD12MDSTPS33 | inout | G8" | 6/8 20 s | o1 | - | - vs VDD_EMC | L17
1 out ZLLNBD12MDSTPS33 | inout | G8) | 6/8 20 Slas | o1 |- | - 1ve VDD_EMC | L18
V8
1 in LNBD12MDSTPS33 | inout | - ; ; N I VDD_EMC | N16
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Function
1 bidi ZLLNBD12MDSTPS33 | inout | G99 | 6/12 20 -l s o1 ]| - | - ve VDD_EMC | M20
1 out ZLLNBD12MDSTPS33 |inout | G99 | 6/12 | 20 -l s or | - | - 1ve VDD_EMC | M19
1 bidi ZLLNBD12MDSTPS33 | inout | G99 | 6/12 20 -l s o1 ]| - | - ve VDD_EMC | L19
1 out ZLLNBD12MDSTPS33 |inout | G99 | 6/12 | 20 -l s or | - | - 1ve VDD_EMC | K20
V8
1 in LNBD12MDSTPS33 | inout | - ; - | - I VDD_EMC | K19
V8 °
1 in LNBD12MDSTPS33 | inout | - ; - | - I VDD_EMC
1 |inout | 100" |- - - S AL
1 |inout | 1000 - - - ] R AL
1 |inout | 1009 - - - I Rl B I R 0
1 |inout | 1000 - - - i B e R A
1 o in | - - - - Sl o] - | a3
1 . in | - ; ; N -
1 out | 550 out | - - ; S5 o5 | - | - | 3v3
1 out 550 out - - - - 125 0.5 - - 3Vv3
1 i in | - - - -] - -l -] - | av3
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Function
1 in in | - - - - - - - - 3v3
1 |inout | 100 in - - - - - - -] - 3v3
1 |inout | 1009 in | - - - - - - - - 3v3
1 inout | 1009 - - - - - | 125 | 05 - - 3v3
1 inout | 1009 - - - - - | 125 | 05 - - 3v3
1 | in n | - - - S N I IR R O V&
1 in in - - - - - - - - 3v3
1 out | 559 - - - - - | 125 | 05 - - 3v3
1 out | 55Y - - - - - | 125 | 05 - - 3v3
1 | in in | - - - S N IR IR R O V&
1 in in - - - - - - - - 3v3
1 out out 12 12 20 - 0 - - - 3Vv3
1 out out | 12 12 20 - 0 - - - 3v3
1 out LNBD12MDSTPS33 | inout | 8 8 20 - lo1] o1 | - | - K< Link LED PHY Port 1
1 out LNBD12MDSTPS33  |inout | 8 8 20 - lor|o1r | - | - VI Activity LED PHY Port 1
1 out LNBD12MDSTPS33 | inout | 8 8 20 - lo1] o1 | - | - K< Link LED PHY Port 2
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10 ring Function
 PHY__ out inout - . . - - ctivi ort
A_PHY_2 1 LNBD12MDSTPS33 | i 8 8 20 01| 01 VI Activity LED PHY Port 2 VDD33 A4
. . ) GPIO 0 (interrupt capable) --- |-
GPIOO_INT 1 bidi LNBD12MDSTPS33 | inout | *¥) 8 20 | =) | 125 | 0.001 ST | 33 | Eier: IN Delay 0 VDD33 c15
. . ) GPIO 1 (interrupt capable) --- |-
GPIO1_INT 1 bidi LNBD12MDSTPS33 | inout | *¥) 8 20 | =) | 125 | 0.001 ST | 33 | Elier: IN Delay 1 VDD33 D15
. . GPIO 2 (interrupt capable) --- I-
*% *kk _
GPIO2_INT 1 bidi LNBD12MDSTPS33 | inout | *¥) 8 20 y | 125 | 0.001 ST | 3V3 | Fier i Delay 2 VDD33 B15
GPIO3_INT 1| bidi LNBDL12MDSTPS33 | inout | *+) 8 20 | = |125 |0o01| - | sT| a3vs |GPIOS (interupt capable) |- VDD33 E14

Filter: IN_Delay 3

. . ) GPIO 4 (interrupt capable) --- I-
GPIO4_INT 1 bidi LNBD12MDSTPS33 inout | **) 8 20 *+*) | 125 | 0.001 ST 3v3 Filter: IN_ Delay 4 VDD33 D14

GPIO 5 (interrupt capable) --- |-

GPIO5_INT 1 bidi LNBD12MDSTPS33 | inout | **) 8 20 | %% | 125 |0001| - | ST | 3v3 S VDD33 Al5
Filter: IN_Delay 5
. . ) GPIO 6 (interrupt capable) --- I-
GPIO6_INT 1 bidi LNBD12MDSTPS33 | inout | **) 8 20 | *+) | 125 | 0.001 ST| 33 | Fier I Delay 6 VDD33 B14
GPIO7_INT 1| bidi LNBD12MDSTPS33 | inout | *+) 8 20 | *% | 125 [0001| - | sT| avs |GPIOY (interrupt capable) - I- VDD33 Al4
Filter: IN_Delay_7
. . - - ) GPIO 8 (interrupt capable) --- I-
GPIO8_INT 1 bidi LNBD12MDSTPS33 | inout | **) 8 20 y | 125 | 0.001 ST| 33 | Fier IN Delay 8 VDD33 E11
. . ) GPIO 9 (interrupt capable) --- I-
GPIO9_INT 1 bidi LNBD12MDSTPS33 | inout | **) 8 20 | *+) | 125 | 0.001 ST| 33 | Fier I Delay 9 VDD33 D11
GPIOL0_INT 1| bidi LNBD12MDSTPS33 | inout | *+) 8 20 | *% | 125 [0001| - | sT| avs |GPIO10(interrupt capable) ---I- VDD33 B11
Filter: IN_Delay_10
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10 ring Function
. . ) GPIO 11 (interrupt capable) --- I-
GPIO11_INT 1 bidi LNBD12MDSTPS33 | inout | **) 8 20 | **) | 125 | 0.001 ST | 33 | Eiier iN_Delay 11 VDD33 A12
- . ) GPIO 12 (interrupt capable) --- I-
GPIO12_INT 1 bidi LNBD12MDSTPS33 | inout | **) 8 20 | **) | 125 | 0.001 ST | 33 | Eiter iN_Delay 12 VDD33 All
. . GPIO 13 (interrupt capable) --- I-
GPIO13_INT 1 bidi LNBD12MDSTPS33 | inout | **) 8 20 | = | 125 0001 | - | ST | 3V3 [ tiN hoy 13 VDD33 D12
. . ) GPIO 14 (interrupt capable) --- I-
GPIO14_INT 1 bidi LNBD12MDSTPS33 | inout | **) 8 20 | **) | 125 | 0.001 ST | 33 | Eiier iN_Delay 14 VDD33 B12
GPIOL5_INT 1| bidi LNBDL12MDSTPS33 | inout | *+) 8 20 | *% | 125 [0001| - | sT| avs |GPIOI5(interuptcapable)---I- VDD33 B13
Filter: IN_Delay_15
GPIO16 1 bidi LNBD12MDSTPS33 | inout | **) 8 20 |** | 125 |0001| - | ST | 3v3 |GPIO16 VDD33 D13
GPIO17 1 bidi LNBD12MDSTPS33 | inout | **) 8 20 |** | 125 [0001| - | ST | 3v3 |[GPIO17 VDD33 c13
GPIO18 1 bidi LNBD12MDSTPS33 | inout | **) 8 20 |** | 125 |0001| - | ST | 3v3 |GPIO18 VDD33 A13
GPIO19 1 bidi LNBD12MDSTPS33 | inout | **) 8 20 |**% | 125 |0001| - | ST | 3v3d |GPIO19 VDD33 c12
GPI020 1 bidi LNBD12MDSTPS33 | inout | **) 8 20 |** | 125 [0001| - | ST| 3v3 |[GPIO20 VDD33 c7
GPIO21 1 bidi LNBD12MDSTPS33 | inout | **) 8 20 |** | 125 |0001| - | ST | 3v3 |GPIO21 VDD33 B6
GPI022 1 bidi LNBD12MDSTPS33 | inout | **) 8 20 |** | 125 [0001| - | ST | 3v3 |[GPIO22 VDD33 D6
GPIO23 1 bidi LNBD12MDSTPS33 | inout | **) 8 20 |* | 125 |0001| - | ST | 3v3 |GPIO23 VDD33 B5
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10 ring Function
GP1024 1 bidi LNBD12MDSTPS33 inout | **) 8 20 *k) 1125 | 0.001 - ST 3v3 GPIO 24 VDD33 A6
GPIO25 1 bidi LNBD12MDSTPS33 inout | **) 8 20 *xk) 1125 | 0.001 - ST 3v3 GPIO 25 VDD33 A5
GPl026 1 bidi LNBD12MDSTPS33 inout | **) 8 20 *k) 1125 | 0.001 - ST 3Vv3 GPIO 26 VDD33 Cc8
GPIO27 1 bidi LNBD12MDSTPS33 inout | **) 8 20 *rk) 1125 | 0.001 - ST 3v3 GPIO 27 VDD33 C6
GPl1028 1 bidi LNBD12MDSTPS33 inout | **) 8 20 *k) 1125 | 0.001 - ST 3v3 GPIO 28 VDD33 D8
GPI029 1 bidi LNBD12MDSTPS33 inout | **) 8 20 *k) 1125 | 0.001 - ST 3v3 GPIO 29 VDD33 B7
GPIO30 1 bidi LNBD12MDSTPS33 inout | **) 8 20 *rk) 1125 | 0.001 - ST 3v3 GPIO 30 VDD33 D7
GPI031 1 bidi LNBD12MDSTPS33 inout | **) 8 20 *+) 1125 | 0.001 - ST 3v3 GPIO 31 VDD33 E7
. . XHIF Address Bus Pin 1 / GPIO
XHIF_A1 1 bidi LNBD12MDSTPS33C2 | inout | **) 8 20 *xk) 125 - - ST | 1v8/3Vv3 32 - |-Filter: IN_Delay_16 W10
. . - - : : XHIF Address Bus Pin 2 / GPIO
XHIF_A2 1 bidi LNBD12MDSTPS33C2 | inout ) 8 20 ) | 125 ST | 1v8/3Vv3 33 — I-Filter: IN_Delay 17 w11
. . - - : : XHIF Address Bus Pin 3 / GPIO
XHIF_A3 1 bidi LNBD12MDSTPS33C2 | inout ) 8 20 ) | 125 ST | 1v8/3Vv3 34 — I-Filter: IN_Delay 18 W9
. . XHIF Address Bus Pin 4 / GPIO
XHIF_A4 1 bidi LNBD12MDSTPS33C2 | inout | **) 8 20 *xk) 1125 - - ST | 1v8/3v3 35 - I-Filter: IN_Delay 19 V11
. . XHIF Address Bus Pin 5 / GPIO
XHIF_A5 1 bidi LNBD12MDSTPS33C2 | inout | **) 8 20 *xk) 1125 - - ST | 1v8/3v3 36 - I-Filter: IN_Delay_20 Y10
- ’ XHIF Address Bus Pin 6 / GPIO
XHIF_A6 1 bidi LNBD12MDSTPS33C2 | inout | **) 8 20 | |125 | - - | ST |aveisva [T\ Eier IN Delay 21 Y8
. . XHIF Address Bus Pin 7 / GPIO
XHIF_A7 1 bidi LNBD12MDSTPS33C2 | inout | **) 8 20 *xk) 1125 - - ST | 1v8/3Vv3 38 - I-Filter: IN_Delay 22 Y9
. . XHIF Address Bus Pin 8 / GPIO
XHIF_A8 1 bidi LNBD12MDSTPS33C2 | inout | **) 8 20 *xk) 1125 - - ST | 1v8/3Vv3 39 —I-Filter: IN_Delay 23 Y11l
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10 ring Function
. . XHIF Address Bus Pin 9 / GPIO
XHIF_A9 1 bidi LNBD12MDSTPS33C2 | inout | **) 8 20 |*|125 | - - | ST | 2verva (45" Filter: IN_Delay 24 w8
- . XHIF Address Bus Pin 10 / GPIO
XHIF_A10 1 bidi LNBD12MDSTPS33C2 | inout | **) 8 20 *xk) 1125 - - ST | 1v8/3v3 41 - |-Filter: IN_Delay_25 w7
- . XHIF Address Bus Pin 11 / GPIO
XHIF_A11 1 bidi LNBD12MDSTPS33C2 | inout | **) 8 20 *xk) 1125 - - ST | 1v8/3Vv3 42 - |-Filter: IN_Delay 26 Y7
- . XHIF Address Bus Pin 12 / GPIO
XHIF_A12 1 bidi LNBD12MDSTPS33 inout | **) 8 20 *xk) 1125 - - ST | 1v8/3Vv3 43 - |-Filter: IN_Delay_27 V6
. . XHIF Address Bus Pin 13 / GPIO
XHIF_A13 1 bidi LNBD12MDSTPS33 | inout | **) 8 20 | *|125| - - | ST | 1v8i3V3 |3 Filter: IN Delay 28 Y6
. ! - - } } XHIF Address Bus Pin 14 / GPIO
XHIF_A14 1 bidi LNBD12MDSTPS33 | inout | **) 8 20 ) | 125 ST | 1v813V3 | 35 Filter: IN_ Delay. 29 w13
. . - - : : XHIF Address Bus Pin 15 / GPIO
XHIF_A15 1 bidi LNBD12MDSTPS33 | inout | **) 8 20 ) | 125 ST | 1v813V3 | 36" Filter: IN_ Delay 30 u7
- . XHIF Address Bus Pin 16 / GPIO
XHIF_A16 1 bidi LNBD12MDSTPS33 inout | **) 8 20 *xk) 1125 - - ST | 1v8/3Vv3 47 - I-Filter: IN_Delay 31 U9
- . XHIF Address Bus Pin 17 / GPIO
XHIF_A17 1 bidi LNBD12MDSTPS33 inout | **) 8 20 *xk) 1125 - - ST | 1v8/3Vv3 48 - I-Filter: IN_Delay 32 V8
- . XHIF Address Bus Pin 18 / GPIO
XHIF_A18 1 bidi LNBD12MDSTPS33 inout | **) 8 20 *xk) 1125 - - ST | 1v8/3Vv3 49 - |-Filter: IN_Delay 33 T8
. . XHIF Address Bus Pin 19 / GPIO
XHIF_A19 1 bidi LNBD12MDSTPS33 | inout | **) 8 20 | * | 125 | - - | ST | 1v8/3V3 [ 5™ "\ Hiter: IN. Delay 34 T7
. . XHIF Address Bus Pin 22 / GPIO
XHIF_SEG_2 1 bidi LNBD12MDSTPS33 inout | **) 8 20 *xk) 125 - - ST | 1v8/3Vv3 51 - I-Filter: IN_Delay 37 W6
. . - - : : XHIF Address Bus Pin 20 / GPIO
XHIF_SEG_0 1 bidi LNBD12MDSTPS33 inout ) 8 20 ) | 125 ST | 1v8/3V3 52 - I-Filter: IN_Delay 35 Y3
- . XHIF Address Bus Pin 21 / GPIO
XHIF_SEG_1 1 bidi LNBD12MDSTPS33 inout | **) 8 20 *xk) 1125 - - ST | 1v8/3Vv3 53 --- I-Filter: IN_Delay 36 W5
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10 ring Function
XHIF Ready Signal, polarity
XHIF_XRDY 1 bidi LNBD12MDSTPS33 inout | **) 8 20 *k) 1125 | 0.100 - ST | 1v8/3V3 | adjustable /GPIO 54 Jl
--- |-Filter: IN_Delay_46
XHIF_XIRQ 1| bidi LNBD12MDSTPS33 | inout | *+) 8 20 | | 125 |0100| - | sT |1vesavs | XHIF Interrupt Output /GPIO 55 N4
--- |-Filter: IN_Delay 47
- XHIF Write Signal, lowactive /
4) _ _ )
XHIF_XWR bidi LNBD12MDSTPS33 | **) 8 20 | =) | 125 ST | 1V8/3V3 | Gpio 56 — |-Filter: IN. Delay_45 us
1 inout
- XHIF Read Signal, lowactive /
4) _ _ i
XHIF_XRD . bidi LNBD12MDSTPS33 - **) 8 20 | =) | 125 ST | 1V8/3V3 | Gpio's57 - |-Filter: IN. Delay._ 44 Y4
XHIF Chip Select for Page Config.
XHIF_XCS_R_A20 bidi¥ LNBD12MDSTPS33 **x) 8 20 *xk) 125 - - ST | 1v8/3V3 | Registers / GPIO 58 Y5
1 inout --- |-Filter: IN_Delay_43
XHIF Chip Select for AHB access
XHIF_XCS M bidi¥ LNBD12MDSTPS33 ) 8 20 %) | 125 - - | ST | 1v8/3v3 | / GPIO 59 V7
1 inout --- |-Filter: IN_Delay_42
XHIF Byte 0 Enable, lowactive /
XHIF_XBEO bidi¥ LNBD12MDSTPS33 *x) 8 20 *xk) 1125 - - ST | 1v8/3v3 | GPIO 60 N3
1 inout --- |-Filter: IN_Delay_38
XHIF Byte 1 Enable, lowactive /
XHIF_XBE1 bidi¥ LNBD12MDSTPS33 **x) 8 20 *xk) 125 - - ST | 1v8/3v3 | GPIO 61 N2
1 inout --- |-Filter: IN_Delay_39
XHIF Byte 2 Enable, lowactive /
XHIF_XBE2 bidi¥ LNBD12MDSTPS33 *x) 8 20 *xk) 1125 - - ST | 1v8/3v3 | GPIO 62 Y12
1 inout --- |-Filter: IN_Delay_40
XHIF Byte 3 Enable, lowactive /
XHIF_XBE3 bidi¥ LNBD12MDSTPS33 *x) 8 20 *xk) 1125 - - ST | 1v8/3v3 | GPIO 63 Ti1
1 inout --- |-Filter: IN_Delay_41
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10 ring Function

XHIF_D1 L, | bid® LNBDI12MDSTPS33 |, | =) | 8 20 |*) | 125 |0050| - | ST |1vsiava ijglz?:‘él‘NB”ge'T;’)‘,l“é GPIO €5 - K3
XHIF_D2 L | bidi LNBDI12MDSTPS33 |, | =) | 8 20 || 125 |0050| - | ST |1vsiava ff']'_'l'::mDe?,‘él‘NB”ge'T;’;/zSé GPIO €6 - H1
XHIF_D3 L, | bid® LNBD12MDSTPS33 |, | =) | 8 20 | * | 125 |0.050| - | ST |1vessvs TTJEI?E?FEI‘NBUSEFI’;’PSI GPIO 67 - N1
XHIF_D4 L, | bid® LNBD12MDSTPS33 |, | =) | 8 20 || 125 0050 | - | ST |1versvs | XIEPREEE FI0A JGRIO6E = M1
XHIF_D5 , | bidi® LNBD12MDSTPS33 |, | *) 8 20 | *% | 125 [0050| - | sT |1vesvs fTJE.i?}?NBUSeTg;Sssl s K1
XHIF_D6 , | bidi® LNBD12MDSTPS33 |, | *) 8 20 | *% | 125 [00s0| - | sT |1vesvs fTJ,;.tDe?;t?NBUSeTg;Gsz{GPIO o 4
XHIF_D7 .| bido LNBD12MDSTPS33 |, | =) | 8 20 | * | 125 0050 | - | ST |1vesavs ff']'_'l'::"tDe":‘:“"l‘NB“;e'T:ysé cHo T - L2
XHIF_D8 .| bido LNBD12MDSTPS33 |, | =) | 8 20 | * | 125 |0.050 | - | ST |1vesavs ff']'_'l'::"tDe":‘:“"l‘NB“;e'T:;Ssé CRDTE - L1
XHIF_D9 L, | bid® LNBD12MDSTPS33 |, | =) | 8 20 | * | 125 |0.050 | - | ST |1vesavs ff']'_'l'::"tDe?,t”l‘NB”;eFl’;’;gS?/ GPIO 73 - Ka
XHIF_D12 .| bidi LNBD12MDSTPS33 |, | ) | 8 20 |*) | 125 0050 | - | ST |1ve;ava fﬁl'iﬁg:flﬁugzl'gyléol ERieTE Ma
XHIF_D13 .| bido LNBD12MDSTPS33 |, | =) | 8 20 |*) | 125 0050 | - | ST |1ve;va f"l'_';i'ft’::f‘lﬁ“;;'gyl?éll SR 3
XHIF_D14 .| bidio LNBD12MDSTPS33 |, | =) | 8 20 |*) | 125 0050 | - | ST |1ve;va fﬁl'i;ft’::?lﬁugzl';‘yl‘ézl ERieTE L3
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10 ring Function

XHIF_D15 L, | bid® LNBD12MDSTPS33 |, | =) | 8 20 |* |125 [0050 | - | ST |1veiava fﬁl'iﬁgﬁflﬁugzl'gylgsl e H2
XHIF_D16 L, | bid® LNBDI12MDSTPS33 |, | =) | 8 20 || 125 |00s0| - | sT |wversvs | ZHENER R AR | criogo W15
XHIF_D17 L | bidi LNBDI12MDSTPS33 |, | =) | 8 20 | * |125 0050 | - | ST |1veiava f"l'_';i'ﬁ::f“lﬁ”%zl';‘ylésl celL u1s
XHIF_D18 L, | bid® LNBD12MDSTPS33 |, | =) | 8 20 | * | 125 |0.050| - | ST |1vessvs f"l'_';ﬁ:::?lﬁ“%gl'gylgel GPIO 82 w14
XHIF_D19 1| bidi® LNBD12MDSTPS33 |, | *) 8 20 |+ |125 [0050 | - | ST |1veavs | X .'iﬁiiﬁ?|ﬁ”%§|'§y137lep'° = Y16
XHIF_D20 L, | bid® LNBD12MDSTPS33 |, | =) | 8 20 |* |125 [0050 | - | ST |1veiava fﬁl'iﬁz::f‘lﬁ”%;'gyzgsl ERIDE UL4
XHIF_D21 L, | bid® LNBD12MDSTPS33 |, | =) | 8 20 |* |125 [0050 | - | ST |1veiava fﬂ.'iﬁ?ﬁﬁﬁ”%;’;‘fég' celoes 11
XHIF_D22 .| bido LNBD12MDSTPS33 |, | =) | 8 20 |*) | 125 0050 | - | ST |1ve;va f"l'_';i'ft’::f‘lﬁ“;;'gyz% ERieEe via
XHIF_D23 .| bido LNBD12MDSTPS33 |, | =) | 8 20 |*) | 125 0050 | - | ST |1ve;va f"l'_';i'ft’::f‘lﬁ“;;'gyz?;ll ERieEy Y15
XHIF_D24 L, | bid® LNBD12MDSTPS33 |, | =) | 8 20 | * | 125 |0.050 | - | ST |1vesavs f{":_';;ﬁ::?ﬁ”%:;‘yz‘}{ ;| CFIO88 T13
XHIF_D25 . |bidi® LNBD12VMDSTPS33 |, | *) 8 20 | % |125 [0050 | - | ST |1veavs | X ||.F|:i|ﬁ::?|ﬁusbgllgy2?3leplo = V15
XHIF_D26 . |bidi® LNBD12VMDSTPS33 |, | *) 8 20 | % |125 [0050 | - | sT |1veavs | X ||.F|:i|ﬁ::?|ﬁusbgllgy2$4leplo - Y13
XHIF_D27 .| bidi LNBD12MDSTPS33 |, | ) | 8 20 |*) | 125 0050 | - | ST |1ve;ava fﬁl'iﬁg:flﬁugzl'gyzgsl SR Vi3
XHIF_D28 .| bido LNBD12MDSTPS33 |, | =) | 8 20 |*) | 125 0050 | - | ST |1ve;va f"l'_';i'ft’::f‘lﬁ“;;'gyzgsl Gl U12
XHIF_D29 .| bidio LNBD12MDSTPS33 |, | =) | 8 20 |*) | 125 0050 | - | ST |1ve;va fﬁl'i;ft’::?lﬁugzl';‘yzg; ERiegE U13
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10 ring Function
. XHIF Data Bus Pin 30 / GPIO 94
4) -
XHIF_D30 1 bidi LNBD12MDSTPS33 inout **) 8 20 ***) | 125 | 0.050 ST | 1v8/3v3 | I-Filter: IN_Delay 78
. XHIF Data Bus Pin 31 / GPIO 95
4) -
XHIF_D31 1 bidi LNBD12MDSTPS33 inout **) 8 20 **) | 125 | 0.050 ST | 1v8/3v3 | -Filter: IN_Delay 79
VQPS 1 in in - - - - - - - - 2V5 Reserved tied to GND
VDD_CORE 8 1.1V (Core Supply)
AVDD_PLL 1 1.1V analog voltage supply for 500 MHz PLL and for 1600 MHz PLL, requires external filtering
VDDD_PHY L 1802 1.1V (PHY Digital Core Supply)
VDDA_PHY 2 20? 1.1V (PHY Analog Core Supply)
VDD33 3 3.3V (IO Supply)
VDD_OSPI 2 1.8V /3.3V (10 Supply)
VDD_XHIF 3 3.3V / 1.8V (HostIF IO Supply)
VDD_EMC 3 1.8V (EMC IO Supply)
VDDIOD_PHY 2 30? 3.3V (PHY Digital I/O Supply)
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2.2.1 Strapping Pins
While XRESET is active, the input values of the following pins are latched in:

Table 2-3: Strapping Pins

Package Ball Name Strapping Information Remark

A7 Reserved == Values saved in SETUP_REG
of SCRB2

A8 DEV_HWK(0)

A9 DEV_HWK(1)

A_10 DEV_HWK(2)

A 11 DEV_HWK(3)

A 12 DEV_HWK(4)

A2 DEV_HWK(5)

A3 DEV_HWK(6)

A4 DEV_HWK(7)

A_17 Config(0) Values saved in
CONFIG_REG of SCRB1

A_18 Config(1)

A_19 Config(2)

A_20 Config(3)

A_21 Config(4)

A_22 Config(5)

A_23 Config(6)

DTXR Boot(0) Values saved in BOOT_REG
of SCRB1

XOE_DRIVER Boot(1)

A_15 Boot(2)

A_16 Boot(3)

XAV_BF Boot(4)

XRDY_BF EXT_DRIVER_DISABLE_CSO0 Values saved in
EXT_DRIVER_EN of SCRB1

Note

After XRESET is released, the values are stored. The values must stay stable for 500 ns after
XRESET has been released. This is a difference compared to ERTEC 200P-2 (there only 120 ns
are required).

For the configuration of Boot and Config modes external resistors must be used. The internal ones
are not sufficient.
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2.3 10 Timing

General rule:

For 10 signals whose timing response is not detailed in the following chapters, there are no
specific 10 timing requirements. These signals therefore have default constraining, i.e. the
selected constraining achieves |0 timing closure without relaxing 10 timing too much.

STA "ext"
set_input_delay -min/-max

CLK ‘

STA "int"

Hoho

Clock runtime

STA "int"

ERTEC 200P

Clock with period P

STA "ext"
set_output delay -min/-max

G

Figure 2-1: Definition of time reference

The constraint specifications correspond to the data sheet values as follows:

Input delay —min X

Input signal hold time => X

Input delay —max X

Input signal setup time => Period - X

Output delay —min X

Output signal hold time => X

Output delay —max X

Clock-to-output time of output signal => Period - X
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2.3.1 EMC Timing

Note:

To achieve the timing below, configure EXTENDED_CONFIG.SODM = '0' (default value).
EXTENDED_CONFIG.SODM = '1" is not permitted.

2.3.1.1 SRAM Timing

The use of XRDY_PER is optional and can be enabled with ASYNC_BANKx.EW. Wait states can be
inserted if XRDY_PER is used.

For the asynchronous SRAM interface an “active interface” is selectable. Active interface means that at
the end of a transfer the data bus is actively driven high for one AHB clock cycle. This is necessary, in
combination with the use of internal Pull-up(s) to speed up the reloading of the wiring capacity.

After the active phase the internal Pull-up(s) are driving the data bus and there is no need for external Pull-
up(s) on the board.

2.3.1.1.1 SRAM Timing for read access

SETUP STROBE HOLD

=0,1,2,3

) HtRfSU‘><—tR78TROBE—>¢tR7HOLD*HtRECOV—E
XCS_PERX \ \
A[23:0

[23:0] )
XBEx DQMx  \
<«—tsypara———— > lipatA € <—tppg—>

D[31:0] Read Data < 111111 p——

XRD (xoe_async)

<—trpy AcTvE— >
XRDY_PER ‘
<4—trpy pELAY— >
DTXR
XOE_DRIVER

Figure 2-2: SRAM Timing for read access

Table 2-4: EMC Timing (1.8 V)

Parameter | Description Min Max depends on Register Note
tr_su Read Setup-Time 0 Tc — 4.3 |15Tc+3.5ns | ASYNC_BANKx.R_SU D

ns
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tr_STROBE Read Strobe-Time |1 Tc — 2.4 | 64Tc+3.3ns | ASYNC_BANKx.R_STROBE |V
ns

tr_HoLD Read Hold-Time 1 Tc — 42| 8Tc+3.2ns | ASYNC _BANKx.R_HOLD D
ns

tsu_paTa Data Setup Time 5.8 ns

tH_pATA Data Hold Time 0.0 ns

trov_acTive | Ready Active Time | 8.0 ns ASYNC_BANKXx.EW

trDY_DELAY Ready Delay Time |2 Tc + 2.6 | 3Tc+14.7ns | ASYNC_BANKx.EW 2
ns

tRDY_DELAY Ready Delay Time |1 Tc + 4.9 | 2Tc+ 10.1 ns | ASYNC_BANKx.EW 3)
ns

tabs Active data bus 2.4 ns 7.3ns EXTENDED_CONFIG.ADB

trecov Recovery Phase 0Ons 120 ns RECOV_CONFIG.RECOVx

1 BANK_0-4_CONFIG register
2 in ASYNC_BANKO.. .4 register; Bit31 —-WSM =0’
3)in ASYNC_BANKO...4 register; Bit31 —-WSM =1’
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2.3.1.1.2 SRAM Timing for write access

(=0.123 SETUP STROBE HOLD
<ty sy P —twstroBe P> €tw Hoo P €trecov >
XCS_PERX \ /—\—
A[23:0
[23:0] )
XBEx DQMx \
€—tppg— >

D[31:0] Write Data 111...111
XRD (xoe_async)

<—trpy_acTVE— P
XRDY_PER

<4—trpy peLAY— >
DTXR
XOE_DRIVER

Figure 2-3: SRAM Timing for write access

Table 2-5: SRAM Timing (1.8 V)

Parameter | Description Min Max depends on Register Note
tw_su Write Setup-Time 0 Tc — 39| 15Tc+3.4ns | ASYNC_BANKx.W_SU D
ns
tw_sTrROBE Write Strobe-Time 1 Tc + 0.1 |64Tc+0.9ns | ASYNC_BANKx.W_STROBE |V
ns
tw_HoLD Write Hold-Time 1 Tc — 42| 8Tc+3.3ns | ASYNC_BANKx.W_HOLD 1
ns
trRDY_ACTIVE Ready Active Time | 8.0 ns ASYNC_BANKx.EW
tRDY_DELAY Ready Delay Time |2 Tc + 7.5 | 3Tc+ 13.1ns | ASYNC_BANKx.EW 2)
ns
tRDY_DELAY Ready Delay Time |1 Tc + 7.5|2Tc+ 13.1ns | ASYNC_BANKx.EW 3)
ns
tabs Active data bus 3.2ns 9.5ns EXTENDED_CONFIG.ADB
trRECOV Recovery Phase Ons 120 ns RECOV_CONFIG.RECOVx
Based on | Tc =8 ns (AHB Clock = 125 MHz);
Load-value for Timing = 20 pF
Buffer Drive strength = 6 mA
IO-Voltage = 1.8V
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1) BANK_0-4_CONFIG register
2 in ASYNC_BANKO.. .4 register; Bit31 -WSM = ‘0’
3)in ASYNC_BANKO...4 register; Bit31 —-WSM =1’

2.3.1.2 SDRAM Timing

The combination of the control signals XCS_DRAM, XRAS SDRAM, XCAS_SDRAM, XWE_SDRAM and
XBEy_DQMy in combination with the Address bus defines SDRAM commands in the following way:

Table 2-6: SDRAM Timing

= =

S| <| < 2| 2

<| | & é =
SDRAM command = 2 B B QA Description

o I 1 D |

| »l » >

0l <| <| Y W

Ol 2| S| 2| o

x| X| X[ X| X
COMMAND INHIBIT
(NOP) 1 | X | X [X | X |X No operation
NO OPERATION (NOP) [0 |1 |1 |1 |X (X No operation

BA/Ro
ACTIVE 0 |0 1 J1 |X |w Select bank and activate row
1/
READ 0 |1 [0 |1 |0 |BA/Col |Selectbank and column, and start READ Burst
1/
WRITE 0 |1 [0 |0 |O |BA/Col [Selectbank and column, and start WRITE Burst
BURST TERMINATE 0 |11 |1 [0 (X |X Terminate Burst sequence
PRECHARGE 0 |0 {1 |O |X |BA/AL10O |Deactivate row in bank or banks
AUTO REFRESH 0 |0 [0 J1 |X [X Start auto refresh cycle
LOAD MODE Op- Setup of the device-specific configuration
REGISTER 0 |0 [0 |O |X |Codel |register
Setup of the device-specific extended mode

LOAD EXTENDED Op- configuration register (e.g. mobile SDRAM
MODE REGISTER 0 [0 [0 |O |X |Code2 |devices)

X means don'’t care.

y=0,1,23
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2.3.1.2.1 SDRAM Timing for read access

The output signals are launched with CLK _O_SDRAMxX, the input signals are latched in with
CLK_|_SDRAM.

T0 T T2 T3 T4 T5 T6 Tn+l Tn+2 T3 Tn+d Th+s

CLK_O_SDRAMx
CLK_I_SDRAM

COMMAND 9<ACT\VE>@< NOP >@< READ >@< NOP >@< NOP >@< NOP >@< NOP ﬂ NOP >@< aaaaaaaaa >@< NOP >@< NOP >@<PRECHARGE>@< NOP >@<ACTIVE>@<:
.
XBEy_DQMy [ /u???x //_(% J
JJ
Iqa
A[23:0] % ROW >(/ /)<COLUMN W /”/ / A
s
(T
BAO0,BA1 % BANK X/ />< BANK >« /IV />< BANK >« />< BANK M
D[31:0] Dourmer
trep tcas All locations within same row trp
Full page completed j
Full- burst d t selfterminate. r S
" BURST Terminate command used [} pon care
x=0,1,2 N unoerineD
y=0,1,23

Figure 2-4: SDRAM Timing for read access

Note

The bank signals BAO, BA1 are part of the address bus A. They are presented separately for a
better understanding.
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Table 2-7: SDRAM Timing for read access (1.8 V)

treD RAS to CAS delay 16 ns | 32 ns | EXTENDED_CONFIG.TRCD

tcas CAS Latency 16 ns 24 ns | SDRAM_CONFIG.CL

trp Row precharge latency 24ns | 24ns

tbs Data Setup Time 0.8 ns CLK_|_SDRAM
toH Data Hold Time 1.3 ns CLK_I_SDRAM

Setup and hold times for address, command and data are the same as with write access. They can be
found in the following chapter.
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2.3.1.2.2 SDRAM Timing for write access

TO T1 T2 T3 T4 5 T6 T7 T8
oosoramx | ket [ L L L L[]

tems| tomm

COMMAND @ﬁw NOP >@< WRITE >@< NOP >@< NOP >@<PRECHARGE>@< NOP >@<ACTIVE>@< NOP W

tems| temn

XBEy_DQMy

tas| tan

A[23:0] 251 ROW 1/ COLUMN W

tas| tan

BAO,BA1 %ANK BANK />< BANK >« / />< BANK /

(3] o 0 //

trep twr tre

tras

x=0,1,2
y=0,1,2,3

DON'T CARE

Figure 2-5: SDRAM Timing for write access

Note

The bank signals BAO, BA1 are part of the address bus A. They are presented separately for a
better understanding

Table 2-8: SDRAM Timing for write access (1.8V)

Parameter | Description Min Max depends on Register Note
tex Clock Period 7.9ns 8.1ns -
tems Command Setup Time 5.0ns - -
temH Command Hold Time 1.8ns - -
tas Address Setup Time 5.0ns - -
tan Address Hold Time 1.8 ns - -
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tos Data Setup Time 4.4 ns - -
toH Data Hold Time 1.6ns - -
trcp RAS to CAS delay 16 ns 40 ns EXTENDED_CONFIG.TRCD +
1
tras Row Address Strobe trep + twr D
tre ROW cycle Time trep + twr + - -
trp
twr Write to Precharge Time | 16 ns D -
trp Row precharge latency 24 ns 24 ns -
Based on | Tc =8 ns (AHB Clock = 125 MHz);

Load-value for Timing = 20 pF

Buffer Drive strength = 6 mA

IO-Voltage = 1.8V

1 Depends on Refresh Cycle Time

2.3.2 XHIF Timing

2.3.2.1 Separate RD/WR

The following figure shows the timing, when the External Host initiates a Read Access.

Trigger of access

e
XHIF_XCS_M/R_|I (
tcsrs G t ResH
e ,
XHIF_XRD_| \ / \_
t Ars o trR
XHIF_A_1(19:0)
XHIF_SEG_1(2:0)
{RRT e t Rap t rAH
XHIF_XRDY.O/ _ \ A
XHIF_XRDY_OE :j
S
t rRoE LR, t RDH
XHIF_D_O(@31:0) —=—=—====- TS 1» —————
S
Figure 2-6: XHIF Read Access
Table 2-9: Host Interface Timing for read (1.8 V)
Parameter | Description Min Max
tcsrs Chip select asserted to read pulse asserted delay 4.0 nsY
tars Address valid to read pulse asserted setup time 3.5ns
tRRT Read pulse asserted to ready deasserted delay 6.1 ns 20.8 ns
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D If tesrs < 0, tars, trrr and troe are related to the falling edge of XHIF_XCS

2 If trest < 0, tran and trow are related to the rising edge of XHIF_XCS

Table 2-10: Host Interface Timing for read (3.3 V)

trDE Read pulse asserted to data enable delay 6.1 ns 21.1ns
traP Ready active pulse width 3.2ns 10.8 ns
trTD Ready asserted to data valid delay 3.6ns
tresH Read pulse deasserted to chip select deasserted delay 3.2ns?

trAH Address valid to read pulse deasserted hold time 3.6ns

trROH Data valid/enable to read pulse deasserted hold time 4.1ns 21.5ns
trRR Read recovery time 12.6 ns

D If tesrs < 0, tars, trr and troe are related to the falling edge of XHIF_XCS

2) If tresh < 0, tran and tron are related to the rising edge of XHIF_XCS

tcsrs Chip select asserted to read pulse asserted delay 3.7 nsb

tars Address valid to read pulse asserted setup time 4.0ns

trRRT Read pulse asserted to ready deasserted delay 4.2 ns 14.4 ns
trDE Read pulse asserted to data enable delay 4.4ns 14.7 ns
trapP Ready active pulse width 5.2ns 9.6 ns
trTD Ready asserted to data valid delay 2.2ns
tresH Read pulse deasserted to chip select deasserted delay 3.2 ns?

trAH Address valid to read pulse deasserted hold time 4.1ns

trOH Data valid/enable to read pulse deasserted hold time 3.7ns 15.4 ns
trRR Read recovery time 13.1 ns
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The following figure shows the timing, when the External Host initiates a Write Access:

XHIF_XCS_M/R_I Traserefeceess [ //_
tcsws < ’ t wesH
XHIF_XWR_| \ ( / \_
t aws o twr
XHIF_A_1(19:0) -
XHIF_SEG_I(2:0)
t wrT < t rap t wan
XHIF_XRrRDY_.O/ _ \ N
XHIF_XRDY_OE :
t woe | t wov , e « trTw <t WoH
XHIF D (310) —————~ T R—
JJ
Figure 2-7: XHIF Write Access
Table 2-11: Host Interface Timing for write (1.8 V)
Parameter | Description Min Max
tcsws Chip select asserted to write pulse asserted delay 2.1 nsb
taws Address valid to write pulse asserted setup time 3.1ns
twrT Write pulse asserted to ready deasserted delay 6.0 ns 21.1ns
twpe Write pulse asserted to data enable setup 0ns t.b.d ns?®
twov Write pulse asserted to data valid delay 15.2 ns
trapP Ready active pulse width 3.2ns 10.8 ns
twesH Write pulse deasserted to chip select deasserted delay 3.0ns?
twaH Address valid to write pulse deasserted hold time 3.4ns
trTW Ready asserted to write pulse deasserted delay Ons
twoH Data valid/enabled to read pulse deasserted hold time 3.4 ns?
twr Write recovery time 12.7 ns
Based on Tc = 8 ns (AHB Clock = 125 MHz);

Load-value for Timing = 20 pF
Buffer Drive strength = 8 mA
IO-Voltage = 1.8V

D If tesws < 0, taws, twrt and twoe are related to the falling edge of XHIF_XCS

2 If twesh < 0, twan and twon are related to the rising edge of XHIF_XCS

3 twpe may have any value, as long as it is assured that there is 1 idle cycle (of the XHIF clock period) guaranteed
between the end of the preceding access and the start of the current access (indicated by the falling edge of

XCS/XWR). Within this idle cycle no access is allowed at all.
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Table 2-12: Host Interface Timing for write (3.3 V)

Parameter | Description Min Max
tcsws Chip select asserted to write pulse asserted delay 2.4 nsY
taws Address valid to write pulse asserted setup time 4.0 ns
twrT Write pulse asserted to ready deasserted delay 4.2 ns 14.7 ns
twpe Write pulse asserted to data enable setup Ons t.b.d ns?
twov Write pulse asserted to data valid delay 15.2 ns
traP Ready active pulse width 5.2ns 9.6 ns
twcsH Write pulse deasserted to chip select deasserted delay 3.0 ns?
twaH Address valid to write pulse deasserted hold time 4.0 ns
trTW Ready asserted to write pulse deasserted delay Ons
twoH Data valid/enabled to read pulse deasserted hold time 3.9 ns?
twr Write recovery time 13.2 ns
Based on Tc = 8 ns (AHB Clock = 125 MHz);

Load-value for Timing = 20 pF

Buffer Drive strength = 8 mA

|O-Voltage = 3.3 V

D If tesws < 0, taws, twrt and twoe are related to the falling edge of XHIF_XCS
2) If twesh < O, twan and twow are related to the rising edge of XHIF_XCS

3 twpe may have any value, as long as it is assured that there is 1 idle cycle (of the XHIF clock period) guaranteed
between the end of the preceding access and the start of the current access (indicated by the falling edge of
XCS/XWR). Within this idle cycle no access is allowed at all.
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2.3.2.2 Common RD/WR

The following figure shows the timing, when the External Host initiates a Common Read Access.

74
XHIF_XCS_MI/R_| \ / o \_
t res < < >
XHIF_XWR_I / \\
t ACS S < t CWH >
XHIF_A_1(19:0)

XHIF_SEG_I(2:0) — 5) — —
XHIF_XRDY_ O/ _ _ _ _ _ _ _ _ _ \ A e
XHIF_XRDY_OE :

t coe < LR, t ROH
XHIF_D_O(3L:0) =~ === —==== j(///////) TR 1‘ —————

Figure 2-8: XHIF Common Read Access

Table 2-13: Host Interface Timing for common read (1.8 V)

Parameter | Description Min Max
tres Write signal deasserted to chip select asserted delay | 10.3 ns
tacs Address valid to chip select asserted setup time 3.6 ns
terT Chip select asserted to ready deasserted delay 4.1 ns 21.1ns
tcoe Chip select asserted to data enable delay 4.2 ns 21.1ns
trap Ready active pulse width 3.2ns 10.8 ns
trTD Ready asserted to data valid delay 3.6 ns
tewn Chip select deasserted to write signal asserted delay 4.3 ns
tcan Address valid to chip select deasserted hold time 3.1ns
trROH Data valid/enable to chip select deasserted hold time 4.1 ns 21.5ns
trr Read recovery time 12.2 ns
Based on | Tc =8 ns (AHB Clock = 125 MHz);

Load-value for Timing = 20 pF

Buffer Drive strength = 8 mA

IO-Voltage = 1.8 V
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Table 2-14: Host Interface Timing for common read (3.3 V)

Parameter | Description Min Max
trcs Write signal deasserted to chip select asserted delay | 6.4 ns
tacs Address valid to chip select asserted setup time 4.1 ns
terT Chip select asserted to ready deasserted delay 3.2ns 14.7 ns
tcoe Chip select asserted to data enable delay 3.5ns 14.7 ns
traP Ready active pulse width 5.2 ns 9.6 ns
trTD Ready asserted to data valid delay 2.2ns
tewH Chip select deasserted to write signal asserted delay 4.1 ns
tcan Address valid to chip select deasserted hold time 3.6 ns
troH Data valid/enable to chip select deasserted hold time 3.7ns 15.4 ns
trr Read recovery time 12.7 ns
Based on | Tc =8 ns (AHB Clock = 125 MHz);

Load-value for Timing = 20 pF

Buffer Drive strength = 8 mA

I0-Voltage = 3.3V
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The following figure shows the timing, when the External Host initiates a Common Write Access:

XHIF_XCS_M/R_| \ (1 ( — \
twes N J) [ twr N\
s —
XHIF_XWR_| \ /
t acs ) t cwn
XHIF_A_1(19:0)

XHIF_SEG_I(2:0)

t raP t can
XHIF_XRDY O/ _ _ _ _ _ _ _ _ L P \ B
XHIF_XRDY_OE

P it ‘

Figure 2-9: XHIF Common Write Access

A
A
A
Pl 4

Table 2-15: Host Interface Timing for common write (1.8 V)

Parameter | Description Min Max
twes Write signal asserted to chip select setup time 3.4 ns?
tacs Address valid to chip select asserted setup time 3.6 ns
terr Chip select asserted to ready deasserted delay 4.1 ns 21.1ns
tcoe Chip select asserted to data enable setup -2.5ns 3.8 ns?
tcov Chip select asserted to data valid delay 15.0 ns
trapP Ready active pulse width 3.2ns 10.8 ns
town Write signal deasserted to chip select deasserted delay 2.7ns
tcan Address valid to chip select deasserted hold time Ons
trTC Ready asserted to chip select deasserted delay Ons
tcoH Data valid/enabled to chip select deasserted hold time 0 ns?
twr Write recovery time 12.2 ns
Based on Tc = 8 ns (AHB Clock = 125 MHz);

Load-value for Timing = 20 pF

Buffer Drive strength = 8 mA

IO-Voltage = 1.8V

D Itis important to meet the setup timing of the Write signals; otherwise the XHIF module is driving the data bus.

2 tcoe may have any value, as long as it is assured, that there is 1 idle cycle (of the XHIF clock period) guaranteed
between the end of the preceding access and the start of the current access (indicated by the falling edge of
XHIF_XCS). Within this idle cycle no access is allowed at all.

Copyright © Siemens AG 2023. All rights reserved 53 ERTEC 200P-3 Data Sheet

Technical data subject to change Version 1.0



Table 2-16: Host Interface Timing for common write (3.3 V)

Parameter | Description Min Max
twes Write signal asserted to chip select setup time 3.3 nsY
tacs Address valid to chip select asserted setup time 4.1 ns
terT Chip select asserted to ready deasserted delay 3.7ns 14.7 ns
tcoe Chip select asserted to data enable setup -2.5ns 4.3 ns?
teov Chip select asserted to data valid delay 15.0 ns
traP Ready active pulse width 5.2ns 9.6 ns
tewH Write signal deasserted to chip select deasserted delay 3.2ns
tcan Address valid to chip select deasserted hold time Ons
trTC Ready asserted to chip select deasserted delay Ons
tcoH Data valid/enabled to chip select deasserted hold time 0 ns?
twr Write recovery time 12.7 ns
Based on Tc = 8 ns (AHB Clock = 125 MHz);

Load-value for Timing = 20 pF

Buffer Drive strength = 8 mA

|O-Voltage = 3.3V

D Itis important to meet the setup timing of the Write signals; otherwise the XHIF module is driving the data bus.

2) tcoe may have any value, as long as it is assured, that there is 1 idle cycle (of the XHIF clock period) guaranteed
between the end of the preceding access and the start of the current access (indicated by the falling edge of
XHIF_XCS). Within this idle cycle no access is allowed at all.
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2.3.3 PNPLL Timing

A total of 21 PNPLL signals are sent to the ERTEC 200P top level from the PN-IP. Of these signals, the
nine output signals PNPLL_out(8..0) can be connected to ext. pins over GPIOs. PNPLL_Extin can also be
connected as an input signal from an ext.pin to the PNPLL over a GPIO.

One of the nine output signals PNPLL_out(8..0) can be used as SyncOut for measuring the synchronism of
individual nodes in a network topology.

Multiplexers and GPIOs must be set accordingly on the ERTEC 200P top level.

PNPLL_OUT can be measured at the selected GPIO pin; the signal is generated as follows:

Cycle_A (PNIP) Max 0
pn_pll_o (PNIP)
PNPLL_OUT (GPIO)
24ns See table—»

to t]_ t2

to: Start of cycle, i.e. the time at which a clock edge switches the cycle timer from its
maximum value to its minimum value.
ti:  pn_pll_o is output by PN-IP (output signal to entity).
t2:  The signal PNPLL_OUT appears at the external GPIO pin
Figure 2-10: PNPLL Timing

This produces the following time delay in the PN-IP:

Time Explanation Min/Max (ns)
PN-IP to> 1t Time from Cycle_A transition until the internal PN-IP 24 ns
flip-flop of pn_pll_o(0) changes from 1 to O. (exactly three 8 ns

clock cycles)

ERTEC 200P |t1>t Output_delay of one the following PNPLL output | See Table 2-17
signals from the PN-IP to the GPIO pin.
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Table 2-17: PNPLL Timing

Alternate Input_delay Load

Signal Function (pF) Functional

Ports : Reference -
(Input) -min -max Min / characteristics

Max
PNPLL_EXTIN_A| GPIO9_INT 18.2 ns 30.9ns - CLK_SYS | asynchronous
GPIO_23 B 18.0 ns 30.9ns - CLK_SYS | asynchronous
Signal Clock-to-Output_delay
i Reference
(Output) -min -max

PNPLL_OUTO GPIOO_INT A 3.5ns 10.0 ns 20 CLK_SYS | asynchronous
PNPLL_OUT1 GPIOL_INT A 3.5ns 9.4 ns 20 CLK_SYS | asynchronous
PNPLL_OUT2 GPIO2_INT A 3.7ns 10.1ns 20 CLK_SYS | asynchronous
PNPLL_OUTS3 GPIO3_INT A 3.6 ns 9.8 ns 20 CLK_SYS | asynchronous
PNPLL_OUT4 GPIO4_INT A 3.8ns 10.6 ns 20 CLK_SYS | asynchronous
PNPLL_OUTS GPIOS5_INT A 3.7ns 10.1 ns 20 CLK_SYS | asynchronous
PNPLL_OUT6 GPIO6_INT A 3.1ns 7.6 ns 20 CLK_SYS | asynchronous
GPIO29 C 2.8ns 8.3 ns 20 CLK_SYS | asynchronous
PNPLL_OUT7 GPIO7_INT A 3.5ns 8.8 ns 20 CLK_SYS | asynchronous
GPIO30 C 2.8 ns 7.3 ns 20 CLK_SYS | asynchronous
PNPLL_OUTS8 GPIO8_INT A 3.6 ns 9.5ns 20 CLK_SYS | asynchronous
GPIO31 C 2.8ns 7.3 ns 20 CLK_SYS | asynchronous

Note: PNPLL_EXTIN_A input delay values contain 16.0 ns to 24.0 ns delay caused by synchronization mechanisms

Table 2-18: Timing for time synchronization

Signal Alternate Input_delay Load (pF) Functional

Ports . _ : Reference _
(Input) Function -min -max Min / Max characteristics
PNPLL_EXTIN_Time | GPIO12_INT A 18.1 ns 30.2 ns - CLK_SYS | asynchronous

Signal Clock-to-Output_delay
(Output) -min -max

PNPLL_Time_Out | GPIO11 INT A 3.5ns 9.8 ns 20 CLK_SYS | asynchronous
GP1028 C 3.5ns 9.5ns 20 CLK_SYS | asynchronous

Note: PNPLL_EXTIN_TIME input delay values contain 16.0 ns to 24.0 ns delay caused by synchronization mechanisms
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Table 2-19: PNPLL triggered by internal sources

Signal - delay Load (pF) Functional
Source : Reference -
(Input) -min -max Min / Max characteristics
PNPLL_EXTIN | ISOSYNC1PLL - 17.0ns 27.5ns - CLK_SYS | asynchronous
ISOSYNC2PLL - 17.1ns 27.1ns - CLK_SYS | asynchronous
PBUSPPLL

Note: PNPLL_EXTIN delay values contain 16.0 ns to 24.0 ns delay caused by synchronization mechanisms
2.3.4 Peripheral Interface Timing

2.3.4.1 Local GPIO (Parallel) Timing

The GPIO interface is asynchronous to external signals. External inputs will be synchronized internally. All
inputs have no timing relation from an external clock to internal clock of ERTEC 200P. All outputs have no
timing relation from internal clock of ERTEC 200P to an external clock.

Table 2-20: Local GPIO (Parallel) Timing (1.8 V)

Symbol Description Min Max Unit Note
Tdin Runtime of Input signals 1.9 10.8 ns
Tdout Runtime of Output signals | 3.1 12.2 ns
Tdin skew Skew of Input signals 4.9 ns
T dout skew Skew of Output signals 3.8 ns
Based on Buffer Drive strength = 8mA
IO-Voltage = 1.8 V

Table 2-21: Local GPIO (Parallel) Timing (3.3 V)

Symbol Description Min Max Unit Note
Tdin Runtime of Input signals 1.7 10.4 ns
Tdout Runtime of Output signals | 2.3 7.2 ns
Tdin skew Skew of Input signals 6.3 ns
Tdout skew Skew of Output signals 2.4 ns
Based on Buffer Drive strength = 8mA
I0-Voltage = 3.3V
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2.3.4.2 Local SPI (Serial) Timing
The frequency of SSPCLK (base frequency for SPI macro): fsspcLk = 125 MHz.

< Te >

SCLKOUT

SPI (Outputs) ><
« Ts e Tuo»

SPI (Inputs) >< ><

Figure 2-11: SPI (Serial) Timing

Table 2-22: Local SPI1 (Serial) Timing (1.8 V)

Symbol Parameter Min. Max. Unit Note
Tc Baudrate 31.25 - ns Master
To Valid delay -0.5 0.8 ns D
Ts Setup Time 14.4 - ns 2
Th Hold Time 0 - ns 2
Based on Buffer Drive strength = 8mA

IO-Voltage = 1.8 V
1) CL =20 pF
2 Ts, Th > 1 x 125 MHz period; Inputs are synchronized with APB clock (FsspcLk ).
Table 2-23: Local SPI1 (Serial) Timing (3.3 V)
Symbol Parameter Min. Max. Unit Note
Tc Baudrate 31.25 - ns Master
To Valid delay -0.1 1.3 ns D
Ts Setup Time 9.8 - ns 2
Th Hold Time 0 - ns 2)
Based on Buffer Drive strength = 8mA

I0-Voltage = 3.3V
D CL=20pF

2 Ts, Th > 1 x 125 MHz period; Inputs are synchronized with APB clock (FsspcLk ).
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Table 2-24: Local SPI2 (Serial) Timing (1.8 V)

Tc Baudrate 31.25 - ns Master
To Valid delay -0.3 1.3 ns D
Ts Setup Time 14.3 - ns 2)
Th Hold Time 0 - ns 2

D CL=20pF
2 Ts, Th > 1 x 125 MHz period; Inputs are synchronized with APB clock (Fsspcik ).

Table 2-25: Local SPI2 (Serial) Timing (3.3 V)

Tc Baudrate 31.25 - ns Master
To Valid delay 0.2 1.5 ns D
Ts Setup Time 9.9 - ns 2)
T Hold Time 0 - ns 2

D CL=20pF
2 Ts, Th > 1 x 125 MHz period; Inputs are synchronized with APB clock (FsspcLk ).
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2.3.5 SPI Timing
The frequency of SSPCLK (base frequency for SPI macro): fsspcLk = 125 MHz.

< Tc >
SCLKOUT ‘
T,
SPI (Outputs) ><
SCLKIN
« T pe Tu s
SPI (Inputs) >< ><
«— T i —
SERMIN TsrrvH | Tsrrus
SFRMOUT

Figure 2-12: SPI Timing

Table 2-26: SPI1 Timing via GPIO Alternate Function A

Symbol Parameter Min. Max. Unit Note

Tc Baudrate 25 - ns Master
150 - ns Slave?®

To Valid delay -1.1 0.6 ns Masterd
19.5 34.5 ns Slave?®

Ts Setup Time 10.7 - ns Master?
-15.7 - ns Slave?:3)

T Hold Time -3.6 - ns Master?
26.2 - ns Slave?:3)

Tsrrms SFRMIN Setup Time 18.8 - ns

TsFrMH SFRMIN Hold Time 7.9 - ns

Based on Buffer Drive strength = 8 mA

10-Voltage = 3.3V

1 CL=20pF
2 Ts, Th > 1 x 125 MHz period; Inputs are synchronized with APB clock (Fsspcik ).

%) Slave-Mode : SCLK_IN is synchronized in (2 internal clocks)
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Table 2-27: SPI1 Timing via GPIO Alternate Function C

Symbol Parameter Min. Max. Unit Note

Tc Baudrate 25 - ns Master
150 - ns Slave®

To Valid delay -0.9 1.7 ns Master?)
21.8 38.9 ns Slave?

Ts Setup Time 14.3 - ns Master?
-15.8 - ns Slave?:3)

TH Hold Time -5.2 - ns Master?
26.1 - ns Slave? 3

TsFrms SFRMIN Setup Time 19.3 - ns

TsFRMH SFRMIN Hold Time 7.0 - ns

Based on Buffer Drive strength = 8 mA

I0-Voltage = 3.3 V

D CL=20pF
2 Ts, Tn > 1 x 125 MHz period; Inputs are synchronized with APB clock (Fsspcik ).

%) Slave-Mode : SCLK_IN is synchronized in (2 internal clocks)

Table 2-28: SPI2 Timing via GPIO Alternate Function A

Symbol Parameter Min. Max. Unit Note

Tc Baudrate 25 - ns Master
150 - ns Slave®

To Valid delay -1.3 0.3 ns Master?d
20.0 35.7 ns Slave®

Ts Setup Time 11.5 - ns Master?
-15.7 - ns Slave?:3)

Th Hold Time -3.9 - ns Master?
26.0 - ns Slave?:3)

Tsrrms SFRMIN Setup Time 18.1 - ns

TSFrMH SFRMIN Hold Time 7.7 - ns

Based on Buffer Drive strength = 8 mA

10-Voltage = 3.3V

1 CL=20pF
2 Ts, Th > 1 x 125 MHz period; Inputs are synchronized with APB clock (Fsspcik ).

%) Slave-Mode : SCLK_IN is synchronized in (2 internal clocks)
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Table 2-29: SPI2 Timing via GPIO Alternate Function C

Symbol Parameter Min. Max. Unit Note

Tc Baudrate 25 - ns Master
150 - ns Slave®

To Valid delay -1.1 0.6 ns Master?
20.1 36.2 ns Slave®

Ts Setup Time 11.5 - ns Master?
-16.0 - ns Slave?:3)

Th Hold Time -3.6 - ns Master?
27.2 - ns Slave?:3

TsFrms SFRMIN Setup Time 18.6 - ns

TsFrMH SFRMIN Hold Time 7.6 - ns

Based on Buffer Drive strength = 8 mA

I0-Voltage = 3.3 V

D CL=20pF
2 Ts, Tn > 1 x 125 MHz period; Inputs are synchronized with APB clock (Fsspcik ).

%) Slave-Mode : SCLK_IN is synchronized in (2 internal clocks)

Note
Operation without SPI_FRAME_N:

If the ERTEC 200P-3 is connected as SPI slave to a standard controller (SPI master) that does not
support the SPI_FRAME_N signal, the ERTEC 200P-3 is to be set as follows:

e Configuration of Motorola format: SSPCRO.FRF ='00") AND
e Configuration of the SPI clock phase: SSPCR0.SPH ="'1" AND
e GPIO pin SPI_FRAME_N (see chaper 2.2)
o Connect with ext. Pull-down OR
o Connect with int. Pull-down (PULLxx_yyGPIO = "11" OR
o Do not select the alternate function (blocking value = '0' is active)
Please not the following restrictions in this operating mode:

In the SPI status register, SSPSR.BSY is not reset at the end of the transfer. Following a RESET,
"zero data" is transferred when the first character (4-bit...16-bit, SSPCRO0.DSS) is transferred from
the SPI slave to the SPI master (return direction).
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2.3.6 UART Timing

Table 2-30: UART1 Timing (1.8 V)

Signal Output Runtime (ns) Input Runtime (ns)
Tor min ToR max TIR min TIR max
XHIF_A17 (U1_CTS) 2.7 8.5
XHIF_A18 (U1_DCD) 25 8.5
XHIF_A19 (U1_DSR) 25 8.4
XHIF_SEG_2 (U1_RI) 25 8.5
XHIF_SEG_0 (U1_RTS) 35 12.2
XHIF_SEG_1 (U1_DTR) 3.3 12.3
XHIF_XBE2 (U1_TXD) 3.6 12.8
XHIF_XBE3 (U1_RXD) 2.8 9.5
Based on Buffer Drive strength = 8 mA, pin load 20 pf
|O-Voltage =1.8 V

Table 2-31: UART1 Timing (3.3 V)

Signal Output Runtime (ns) Input Runtime (ns)
Tor min ToR max TiR min TIR max
XHIF_A17 (U1_CTS) 25 8.1
XHIF_A18 (C) (U1_DCD) 2.3 8.1
XHIF_A19 (U1_DSR) 2.3 8.0
XHIF_SEG_2 (U1_RI) 2.3 8.0
XHIF_SEG_0 (U1_RTS) 2.7 7.0
XHIF_SEG_1 (U1_DTR) 2.6 7.1
XHIF_XBE2 (U1_TXD) 2.9 7.6
XHIF_XBE3 (U1_RXD) 2.6 9.1
Based on Buffer Drive strength = 8 mA, pin load 20 pf
|O-Voltage = 3.3 V
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Table 2-32: UART2 Timing

GPIO12_INT(B) (U2_CTS) 1.8 5.2
GPIO13_INT(B) (U2_RTS) |3.2 8.7
GPIO14_INT(B) (U2_TXD) |3.2 8.4
GPIO15_INT(B) (U2_RXD) 2.1 6.3

Table 2-33: UART3 Timing

GPIO28(B) (U3_TXD) 3.1 8.4
GPI0O29(B) (U3_RXD) 1.8 5.6

Table 2-34: UART4 Timing (1.8 V)

XHIF_XRDY (U4_TXD) 35 12.2
XHIF_IRQ (U4_RXD) 2.5 75

Table 2-35: UART4 Timing (3.3 V)

XHIF_XRDY (U4_TXD) 2.7 7.1
XHIF_IRQ (U4_RXD) 2.3 7.0
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2.3.7 12C Timing

2.3.7.1 1°C-APB
Table 2-36: 12C - APB Timing
Symbol Port Parameter Min. Max. Unit Note
Tout scLk GPIO14_INT | SCLK Output delay 2.5 9.7 ns
Tout spio GPIO15 INT | SDIO Output delay 2.5 10.2 ns
Tin scLk GPIO14_INT | SCLK Input delay 2.1 7.2 ns
Tin spio GPIO15 INT | SDIO Input delay 2.1 7.1 ns
Based on Buffer Drive strength = 8 mA, pin load 20 pf
10-Voltage = 3.3 V
Table 2-37: 12C - APB Timing Alternative 1
Symbol Port Parameter Min. Max. Unit Note
Tout scLk GPIO30 SCLK Output delay 1.9 8.4 ns
Tout spio GPIO31 SDIO Output delay 2.0 8.7 ns
Tin scLk GPIO30 SCLK Input delay 1.9 7.6 ns
Tin spio GPIO31 SDIO Input delay 1.9 7.5 ns
Based on Buffer Drive strength = 8 mA, pin load 20 pf
I0-Voltage = 3.3V
Table 2-38: I2C - APB Timing Alternative 2 (1.8 V)
Symbol Port Parameter Min. Max. Unit Note
Tout scLk XHIF_A16 SCLK Output delay 2.1 13.3 ns
Tout spio XHIF_A17 SDIO Output delay 2.3 14.0 ns
Tin scLk XHIF_A16 SCLK Input delay 2.1 7.4 ns
Tin spio XHIF_A17 SDIO Input delay 2.0 7.1 ns
Based on Buffer Drive strength = 8 mA, pin load 20 pf
I0-Voltage = 1.8 V
Table 2-39: I12C - APB Timing Alternative 2 (3.3 V)
Symbol Port Parameter Min. Max. Unit | Note
Tout scLk XHIF_A16 SCLK Output delay 1.8 8.1 ns
Tout spio XHIF_A17 SDIO Output delay 2.0 8.7 ns
Tin scLk XHIF_A16 SCLK Input delay 1.9 6.9 ns
Tin spio XHIF_A17 SDIO Input delay 1.8 6.6 ns
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23.7.2 [2C-PN-IP
Table 2-40: I12C - PN-IP Timing

Tout scLk GPIOS5_INT SCLK Output delay 2.8 11.6 ns
Tout spio GPIO4_INT SDIO Output delay 3.1 11.7 ns
Tin scLk GPIOS5_INT SCLK Input delay 3.2 11.4 ns
Tin spio GPIO4_INT SDIO Input delay 3.0 11.0 ns

Table 2-41: I2C - PN-IP Timing Alternative 1

Tout scLk GPIO7_INT SCLK Output delay 3.0 11.2 ns
Tout spio GPIOG6_INT SDIO Output delay 3.1 11.6 ns
Tin scLk GPIO7_INT SCLK Input delay 3.1 11.3 ns
Tin spio GPIOG6_INT SDIO Input delay 3.4 12.3 ns

Table 2-42: I2C - PN-IP Timing Alternative 2 (1.8 V)

Tout scLk XHIF_D17 SCLK Output delay 3.2 16.1 ns
Tout spio XHIF_D16 SDIO Output delay 3.3 16.2 ns
Tin scLk XHIF_D17 SCLK Input delay 3.8 12.7 ns
Tin spio XHIF_D16 SDIO Input delay 3.6 12.8 ns

Table 2-43: 12C - PN-IP Timing Alternative 2 (3.3 V)

Tout scLk XHIF_D17 SCLK Output delay 2.9 10.8 ns
Tout spio XHIF_D16 SDIO Output delay 3.1 11.0 ns
Tin scLk XHIF_D17 SCLK Input delay 3.6 12.3 ns
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Tin spio

XHIF_D16

SDIO Input delay

3.4

12.3

ns

Table 2-44: 12C - PN-IP Timing Alternative 3 (1.8 V)

Tout scLk XHIF_D19 SCLK Output delay 3.0 15.7 ns
Tout sbio XHIF_D18 SDIO Output delay 31 15.9 ns
Tin scLk XHIF_D19 SCLK Input delay 3.8 13.2 ns
Tin sDio XHIF_D18 SDIO Input delay 3.8 135 ns

Table 2-45: I2C - PN-IP Timing Alternative 3 (3.3 V)

Tout scLk XHIF_D19 SCLK Output delay 2.7 104 ns
Tout spio XHIF_D18 SDIO Output delay 2.9 10.6 ns
Tin scLk XHIF_D19 SCLK Input delay 3.6 12.8 ns
Tin spio XHIF_D18 SDIO Input delay 3.6 131 ns

2.3.8 GPIO Timing
The GPIO interface is asynchronous to external signals. External inputs will be synchronized internally.
All inputs have no timing relation from an external clock to internal clock of ERTEC 200P.

All outputs have no timing relation from internal clock of ERTEC 200P-3 to an external clock.

Table 2-46: GPIO Timing

Tdin Runtime of Input signals

Tdout Runtime of Output signals 2.1 9.7 ns D
Tdin skew Skew of Input signals - 7.1 ns D
Tdout skew Skew of Output signals - 5.3 ns D

D CL =20 pF
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2.3.9 JTAG Timing

The JTAG interface consists of the TCK, TMS, TDI, TDO, and TRST signals. All input signals except TRST
are clocked in with a TCK rising edge. The TDO signal is output with a TCK falling edge.

TCK——»
TDl——»
TMS——»| ERTEC
bugger |[«——TDO 200P

TRST—»
«——RTCK:

Figure 2-13: Debug interface

The JTAG clock is to be operated up to a frequency of 32 MHz (RTCK evaluation in the debugger). A
minimum hold time of 0 ns shall be used for the inputs of the debug interface. Only a JTAG clock of up to
16 MHz can be used for debuggers that do not support RTCK.

Copyright © Siemens AG 2023. All rights reserved 69 ERTEC 200P-3 Data Sheet

Technical data subject to change Version 1.0



2.3.10 OctalSPI Timing
Values required by the memories must correspond to the values provided by the ASIC and vice versa.
Table 2-47: OctalSPI Timing (3.3 V at 15 pF load)

Symbol Parameter (output: ASIC - memory) Min. Max. Unit | Note
TovcH D setup time to clock rise 3.7 - ns D
TovcL D setup time to clock fall 3.7 - ns D
TcHpx D hold time from clock rise 2.7 - ns D
Teipx D hold time from clock fall 2.7 - ns D
TsLcH CS active setup time to clock rise 12.7 - ns D
TcHsH CS active hold time after clock rise 7.3 - ns D
TeLsH CS active hold time after clock fall 7.3 - ns D
Symbol Parameter (input: memory > ASIC) Min. Max. Unit | Note
mode: without RXDS
TcLov DQ valid after clock fall - 105 ns 2)
TcHov DQ valid after clock rise - 10.3 ns 2)
TeLox DQ invalid after clock fall 8.8 - ns 3)
TcHox DQ invalid after clock rise 8.8 - ns 3)
mode: internal RXDS
TcLov_rxds DQ valid after clock fall —internal RXDS | - 5.3 ns 2).4)
TcHQV_rxds DQ valid after clock rise — internal RXDS | - 5.3 ns 2).4)
TcLox rxds DQ invalid after clock fall — internal | 1.2 - ns 3).4)
RXDS
TeHQX_rxds DQ invalid after clock rise — internal | 1.2 - ns 8). 4)
RXDS
mode: external RXDS
Toaesq DQS to DQ valid - 1.3 ns 2
Tovw Data Valid Window 35 - ns 3)
Based on | Buffer driver strength = 8 mA, pin load 15 pf, DDR with 62.5 MHz clock frequency

1 Value provided by ERTEC, value required by memory/board must be smaller
2 Value required by ERTEC, value provided by memory/board must be smaller

%) Value required by ERTEC, value provided by memory/board must be larger

4 Internally generated RXDS can be shifted with a resolution of 1.0 ns.

These values change accordingly in steps of 1.0 ns (e.g.,5.3ns 2> 6.3ns,1.2ns > 2.2ns)
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Note

Concerning mode “without RXDS”:
This mode will not work with DDR at maximum SCLK frequency of 62.5 MHz. With SDR (or with
31.25 MHz) CLQX/CHQX improve by 8 ns.

Note that in this mode, the IP’s internal sampling time can be shifted by multiples of 8 ns by
parameterization.
The HWAL will take care of this. Default setting for the values above is a shift by 24 ns.

Concerning mode “internal RXDS”:

In this mode, the IP’s internal sampling time can be shifted by multiples of 1 ns by
parameterization. The HWAL will take care of this. Default setting for the values above is a shift by
4 ns.
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Table 2-48: OctalSPI Timing (1.8 V at 15 pF load)

Symbol Parameter (output: ASIC = memory) Min. Max. Unit Note
ToveH D setup time to clock rise 3.8 - ns H
Tovel D setup time to clock falll 3.3 - ns H
TcHox D hold time from clock rise 2.3 - ns 2
TeLox D hold time from clock fall 3.1 - ns 2
TsLeH CS active setup time to clock rise 12.1 - ns H
TcHsH CS active hold time after clock rise 7.5 - ns 2
TeLsH CS active hold time after clock fall 8.2 - ns 2
Symbol Parameter (input: memory = ASIC) Min. Max. Unit Note
mode: without RXDS
TcLov DQ valid after clock fall - 6.9 ns 2)
TcHov DQ valid after clock rise - 5.9 ns 2)
TcLox DQ invalid after clock fall 7.9 - ns 3)
TcHox DQ invalid after clock rise 7.6 - ns 3)

mode: internal RXDS

Tclov xas | DQ valid after clock fall - 52 ns 2.4
Tchov xds | DQ valid after clock rise - 52 ns 2.4
Tclox xas | DQ invalid after clock fall 0.9 - ns 3).4)
TcHox_xds | DQ invalid after clock rise 0.9 - ns 3).4)

mode: external RXDS

Togsq DQS to DQ valid - 1.7 ns 2

Tovw Data Valid Window 35 - ns 3)

Based on | Buffer driver strength = 4 mA, pin load 15 pf, DDR with 62.5 MHz clock frequency

1 Value provided by ERTEC, value required by memory/board must be smaller
2) Value required by ERTEC, value provided by memory/board must be smaller
%) Value required by ERTEC, value provided by memory/board must be larger

4 Internally generated RXDS can be shifted with a resolution of 1.0 ns.
These values change accordingly in steps of 1.0 ns (e.g.,5.2ns - 6.2ns,0.9ns > 1.9 ns)
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Note

Concerning mode “without RXDS”:

This mode will not work with DDR at maximum SCLK frequency of 62.5 MHz. With SDR (or with
31.25 MHz) CLQX/CHQX improve by 8 ns.

Note that in this mode, the IP’s internal sampling time can be shifted by multiples of 8 ns by
parameterization.

The HWAL will take care of this. Default setting for the values above is a shift by 24 ns.

Concerning mode “internal RXDS”:

In this mode, the IP’s internal sampling time can be shifted by multiples of 1 ns by
parameterization.

The HWAL will take care of this. Default setting for the values above is a shift by 5 ns.
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Table 2-49: OctalSPI Timing (3.3 V at 10 pF load)

Symbol Parameter (output: ASIC = memory) Min. Max. Unit | Note
ToveH D setup time to clock rise 3.7 - ns D
Tovel D setup time to clock falll 3.7 - ns D
TcHox D hold time from clock rise 2.7 - ns H
Telox D hold time from clock fall 2.8 - ns H
TsLcH CS active setup time to clock rise 12.3 - ns D
TcHsH CS active hold time after clock rise 7.1 - ns H
TeisH CS active hold time after clock fall 7.2 - ns H
Symbol Parameter (input: memory - ASIC) Min. Max. Unit | Note
mode: without RXDS
TcLov DQ valid after clock fall - 10.8 ns 2)
TcHov DQ valid after clock rise - 10.6 ns 2)
TcLox DQ invalid after clock fall 8.9 - ns 3)
TcHox DQ invalid after clock rise 8.9 - ns 3)
mode: internal RXDS
TcLov xds DQ valid after clock fall — internal RXDS | - 5.3 ns 2.4
TcHQV_rxds DQ valid after clock rise — internal RXDS | - 5.3 ns 2.4
TcLox rxds DQ invalid after clock fall — internal | 1.2 - ns 3).4)
RXDS
TcHQX_rxds DQ invalid after clock rise — internal | 1.2 - ns 3).4)
RXDS
mode: external RXDS
Tboso DQS to DQ valid - 1.3 ns 2)
Tovw Data Valid Window 35 - ns 3)
Based on Buffer driver strength = 8 mA, pin load 10 pf, DDR with 62.5 MHz clock frequency

1 Value provided by ERTEC, value required by memory/board must be smaller
2 Value required by ERTEC, value provided by memory/board must be smaller

%) Value required by ERTEC, value provided by memory/board must be larger

4 Internally generated RXDS can be shifted with a resolution of 1.0 ns.
These values change accordingly in steps of 1.0 ns (e.g., 5.3 ns - 6.3ns,1.2ns > 2.2 ns)
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Note

Concerning mode “without RXDS”:

This mode will not work with DDR at maximum SCLK frequency of 62.5 MHz. With SDR (or with
31.25 MHz) CLQX/CHQX improve by 8 ns.

Note that in this mode, the IP’s internal sampling time can be shifted by multiples of 8 ns by
parameterization.

The HWAL will take care of this. Default setting for the values above is a shift by 24 ns.

Concerning mode “internal RXDS”:

In this mode, the IP’s internal sampling time can be shifted by multiples of 1 ns by
parameterization.

The HWAL will take care of this. Default setting for the values above is a shift by 4 ns.

Copyright © Siemens AG 2023. All rights reserved 75 ERTEC 200P-3 Data Sheet

Technical data subject to change Version 1.0



Table 2-50: OctalSPI Timing (1.8 V at 10 pF load)

Symbol Parameter (output: ASIC = memory) Min. Max. Unit Note
ToveH D setup time to clock rise 3.8 - ns H
Tovel D setup time to clock falll 3.3 - ns H
TcHox D hold time from clock rise 2.3 - ns 2
TeLox D hold time from clock fall 3.1 - ns 2
TsLeH CS active setup time to clock rise 12.1 - ns H
TcHsH CS active hold time after clock rise 7.5 - ns 2
TeLsH CS active hold time after clock fall 8.2 - ns 2
Symbol Parameter (input: memory = ASIC) Min. Max. Unit Note
mode: without RXDS
TcLov DQ valid after clock fall - 6.9 ns 2)
TcHov DQ valid after clock rise - 5.9 ns 2)
TcLox DQ invalid after clock fall 7.9 - ns 3)
TcHox DQ invalid after clock rise 7.6 - ns 3)

mode: internal RXDS

Tclov xas | DQ valid after clock fall - 52 ns 2.4
Tchov xds | DQ valid after clock rise - 52 ns 2.4
Tclox xas | DQ invalid after clock fall 0.9 - ns 3).4)
TcHox_xds | DQ invalid after clock rise 0.9 - ns 3).4)

mode: external RXDS

Togsq DQS to DQ valid - 1.7 ns 2

Tovw Data Valid Window 35 - ns 3)

Based on | Buffer driver strength = 4 mA, pin load 10 pF, DDR with 62.5 MHz clock frequency

1 Value provided by ERTEC, value required by memory/board must be smaller
2) Value required by ERTEC, value provided by memory/board must be smaller
%) Value required by ERTEC, value provided by memory/board must be larger

4 Internally generated RXDS can be shifted with a resolution of 1.0 ns.
These values change accordingly in steps of 1.0 ns (e.g.,5.2ns - 6.2ns,0.9ns - 1.9 ns)
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Note

Concerning mode “without RXDS”:

This mode will not work with DDR at maximum SCLK frequency of 62.5 MHz. With SDR (or with
31.25 MHz) CLQX/CHQX improve by 8 ns.

Note that in this mode, the IP’s internal sampling time can be shifted by multiples of 8 ns by
parameterization.

The HWAL will take care of this. Default setting for the values above is a shift by 24 ns.

Concerning mode “internal RXDS”:

In this mode, the IP’s internal sampling time can be shifted by multiples of 1 ns by
parameterization.

The HWAL will take care of this. Default setting for the values above is a shift by 5 ns.

Copyright © Siemens AG 2023. All rights reserved 77 ERTEC 200P-3 Data Sheet

Technical data subject to change Version 1.0



3 Layout and Design Hints

3.1 Analog PLL
PLL_A (Module PLLTS40LPFRAC from Silicon Creation)

Input Clock: 25 MHz

Output Clock: 500 MHz (FBDV = 20, equals fvco)

Integer Mode (DSMPD = ‘1°)

PD (pll_b_stby) should be activated for at least 1 us at power-up (covered by Lock Timer1)
tLock = 60 ps (covered by Lock Timer2)

Period Jitter = 467 fs

The main focus has to be set on the stability of the output clock-signal. For the whole line of resonator,
oscillator and PLL the following accuracy is needed: <+ 100ps period jitter

Tabelle 3-1: PLL Wiring

O O O O O O

Signal Type | Function
BYPASS IN FREF is bypassed to FOUTPOSTDIV 0
CLKSSCG OUT | Synchronization clock for spread spectrum | open
modulation
DACPD IN Power down noise canceling DAC in FRAC mode | 0
DSMPD IN Power down Delta-Sigma Modulator 1
FBDIV[11:0] IN PLL Feedback divide value 20
FOUT1PHO OUT | Auxiliary 4 phase output at 0° open
FOUT1PH180 OUT | Auxiliary 4 phase output at 180° open
FOUT1PH270 OUT | Auxiliary 4 phase output at 270° open
FOUT1PH90 OUT | Auxiliary 4 phase output at 90° open
FOUT2 OUT | PLL auxiliary output (div 2) open
FOUTS3 OUT | PLL auxiliary output (div 6) open
FOUT4 OUT | PLL auxiliary output (div 8) open
FOUT4PHASEPD | IN Power down of 4 phase clock generator 1
FOUTPOSTDIV OUT | PLL post divided output open
FOUTPOSTDIVPD | IN Post divided power down 1
FOUTVCO OUT | VCO rate output clock clk_pll
FOUTVCOPD IN VCO rate output clock power down 0
FRAC[23:0] IN Fractional portion of feedback divide value 0
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Signal Type | Function

FREF IN Reference clock input CLK_A_CTS
LOCK OUT | Lock signal open

PD IN Power Down for PLL pll_a_stby
POSTDIV1[2:0] IN PLL post divide 1 1
POSTDIV2[2:0] IN PLL post divide 2 1
REFDIV[5:0] IN Reference divide value 1

3.2 EMC Measures

3.2.1 ESD Protection
ESD robustness

¢ Human Body Model (HBM) 1000 V
e Charge Device Model (CDM) 500 V

3.2.2 Immunity to ESD

The ERTEC 200P-3 ASIC and the systems/devices fitted with it are designed for EMC in accordance with
[EN] IEC 61000-6-2 (Electromagnetic compatibility - Generic standards - Immunity for industrial
environments) and [EN] IEC 61000-6-4 (Electromagnetic compatibility - Generic standards - Emission
standard for industrial environments).

These standards are the device standards for use in industrial environments. For compliance with these
device standards, however, the EMC of the individual integrated circuits used (in particular immunity to
interference in operation) is decisive.

To ensure an ASIC is as immune as possible, great care must be taken in the design, the layout and the
selection of 10 cell characteristics to ensure immunity to interference in operation and to minimize emission.
3.2.3 Spike Filter

The same spike filters are implemented for the test inputs TAP_SEL and TACT at the input as for the reset
inputs (XRESET, XSRST, XTRST) and for CHAIN_CTRL. The filters ensure that spikes <= 60 ns (best
case) are suppressed. This ensures a time constant of 60 ns between the pin and function (low-pass).

Note

A spike at TAP_SEL, XTRST and/or TACT is not forwarded to the JTAG controller as this would
require a sequence over TDI/TMS and TCK from the debugger.
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The ERTEC 200P-3 does contain a spike filter of 60 ns (best case condition) for following signals:
e XRESET (Reset)
e XSRST (Debugger Reset)
e XTRST (JTAG Reset)
e TAP_SEL (TAP Select)
e CHAIN_CTRL (Multicore Debugging)
e TACT (Testmode)

Spike Filter
NAND

Iomiine: 21 OELLPEDLBWPIVT s IVBZBMRIVT B-FF confoured 2= RSP XRESET_FILT
XRESET ‘ . XSRST_FILT
XSRST ‘ RS SeN- @ XTRST_FILT
XTRST ! Y TIELBWPHVT  'Q'———] DATA TAP_SEL_FILT
TAP_SEL } TEEIGT U g CHAIN_CTRL_FILT

|

L

CHAIN_CTRL ST TACT FILT
TACT L DFCSNQD2BWPHVT
OR

<«———total delay 2 60ns———>

OR2D4BWPHVT

The delay-line will be implemented with a chain of 2 x nx (DEL1P5D1BWPHVT + INVD2BWPHVT) gates.
(the number of inverters has to be even.
The delay should be at least 60ns. The Layout should check this value.

Waveform:
XRESET/
SL_DELAY_OUT
SL_DELAY_SET L \

SL_DELAY_RSET

POR_N_FILT /
XRESET_FILT/

100ns 200ns 300ns 400ns 500ns 600ns 700ns 800ns 900ns

Figure 3-1: Spike Filter Implementation

To ensure the XRESET-, XSRST-, XTRST-, TAP_SEL-, CHAIN_CTRL- and TACT-signals will not be
blocked by the spike filter, the pulse width must be wider than 220 ns.

3.3 Crystal Oscillator Layout
ERTEC 200P-3 requires a 25 MHz clock source. There are 3 use cases to supply this clock:
e Use case 1. External crystal and internal oscillator
e Use case 2: External oscillator cell / CMOS clock input
e Use case 3: External MEMS oscillator
2 Pins/Balls are used to realize the clock supply:
e Input XTAL1
e Output XTAL2
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3.3.1 Use case 1: External crystal, internal oscillator

Figure 3-2 shows the required circuit to connect a crystal to the ERTEC 200P-3.

N

N

[Cg 15 pF Cd 15 pF
Rs0Q
25 MHz

Rd
0Q

q b

Rfb 1 MQ
XTAL2 XTALL
ERTEC 200P

Figure 3-2: Oscillator Circuitry?

Rd is optional to reduce the driver level seen by the crystal and Rs can be used to determine the safety
factor of the oscillator circuit.

The values of Cg and Cd depend on the chosen crystal CL and ERTEC IO pin capacity.

Pin input/ output capacity (incl. package):

Parameter | Signal/ Description In/Out Pin Value
Cin XTAL1 Input A9 1.80 pF
Cout XTAL2 Output B9 2.24 pF

1 For fast startup applications it is required to use an external clock source.
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The following oscillator crystals are recommended:
e TSX-3225/ NX2520SA
e Epson: X 1E000021 013800

e NDK: EXS00A-CS13406
Parameter | Description Value
F Nominal (fundamental) Frequency 25 MHz
Order Overtone Order Fundamental
ESRmax Maximum Equivalent Series Resistor <40 Q
CL Load Capacitance 10 pF
DLmax Maximum Drive Level <200 pwW
Frolerance Frequency Tolerance 40 ppm (@20 years)
Toperation Operating Temperature -40°C to +85°C

Equivalent crystal model:

25MH=z
L1 S R

=

R1: 15.80
CO: 1.43pF
C1: 3.77fF
L1: 10.6mH
HL:L: 10pF

Figure 3-3: Equivalent Crystal Model

Note

The oscillator frequency must be 25 MHz, otherwise the PLL will not operate properly.

If a different crystal is used the following conditions must be met:

e Crystal with 25MHz with a maximum of £ 50ppm over the whole lifetime and temperature range.

e The values for Rd, Cin, Cout must be calculated accordingly.

e To meet the FSU (fast startup) requirement, the quartz startup time must be < 20 ms
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PCB layout hints:

e Place the input and output pins of the oscillator and the resonator and external components close
to each other and keep wiring as short as possible.

e Use a wiring as short and as thick as possible between the ground side of the capacitor and the
ground pin of the ERTEC 200P.

e Keep the lead wire of the resonator and capacitor as short as possible and fix the resonator and
capacitor to the printed circuit board to keep the influence of mechanical vibrations to a minimum.

o If possible, arrange the external constant portion so that it is surrounded by GND.

ERTEC 200P

osc
XTALL XTAL2

1)
L

PCB Pattern for GND

Figure 3-4: Oscillator Circuitry Layout Example

Note

For every PCB design the measurements for the startup time of the oscillator must be done with
the above circuit. If necessary, the dimensioning of the circuit or the startup of the device must be
adapted (extension of reset duration).
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3.3.2 Use case 2: External oscillator cell / CMOS clock input

ERTECZ200P intemna clock to PLL (25 MHz)

XTAL1 XTALZ2

external crystal
oszillator
(25 MHZz)

Figure 3-5: External Oscillator

The usage of an external oscillator is supported. The external oscillator is connected to XTAL1. XTAL2 can
be left open.

3.3.3 Use case 3: External MEMS oscillator

MEMS oscillators with the following data (or better) can be used:

Parameter | Description Range / Value
F Nominal Frequency 25 MHz
Frolerance Frequency Tolerance +/-50 ppm (@20 years)
Toperation Operating Temperature -40 °C to +105 °C
Tiitt Root Mean Square Period Jitter 5 ps (f = 25 MHz, Vdd = 3.3V)
Tok Peak-to-peak Period Jitter 30 ps (f =25 MHz, vVdd = 3.3V)
Thohj Root Mean Square Phase Jitter 2 ps (f = 25 MHz, small integration
(random) bandwidth)
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3.4 Test Signal Configuration

Table 3-1: Test Signal Configuration

Test Pins External Wiring in Function Mode Internal Wiring

TEST low-impedance to ground (GND) - Pull-down (ca. 50kQ)
- no spike filter!

TACT low-impedance to ground (GND) - Pull-down (ca. 50kQ)
- spike filter < 60 ns

TAP_SEL low-impedance to ground (GND) - no pull!
- spike filter < 60 ns

TMC1 straight to ground (GND) - Pull-down (ca. 50kQ)
- no spike filter!

TMC2 straight to ground (GND) - Pull-down (ca. 50kQ)

- no spike filter!

The module design must comply strictly with the external test signal configuration given in the table.

For the module test, the ERTEC 200P-3 can be switched to boundary scan mode by setting the test signals
as shown in the following table:

TACT TAP_SEL TEST TMC1 TMC2 Description
0 0 0 0 0 Function mode
1 1 0 0 0 ERTEC 200P-3 boundary scan mode

The boundary scan is controlled over the JTAG interface (see 2.3.9).
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3.5 JTAG Wiring

The JTAG interface is an interface over which the boundary scan register can be controlled or which can be
used for ERTEC 200P-3 debugging. The JTAG reset is purposefully implemented without an internal pull
resistor so that various debugger connections are possible. A filter integrated in ERTEC 200P-3 ensures
that spikes <= 60 ns (best case) at JTAG reset XTRST are suppressed (see 3.2.3).

The table below shows the various recommendations for external Pull-up/down configurations of the JTAG
interface signals.

JTAG
Signal

Signal
Direction

ERTEC 200P
-3
internal pull

(see chapter.
2.2)

Circuit for
Production

(ETB not
accessible
via AHB)

Circuit for
Debugging,
ARM
recommended

(ETB
accessible
via AHB)

recommended
JTAG circuit

Recommendation from Debug
supplier (Lauterbach?)

XTRST

Pull-down

10k Pull-down

4k7 Pull-up

10k Pull-down
default
and 4k7 Pull-

up

Assembly
option

You shall place a Pull-down resistor

(1k - 47k) on this signal on target
side, although this is not JTAG
conform. It ensures the on-chip debug
logic is inactive when the debugger is
not connected.

Pull-down ==> Production

Pull-up ==> Debugging

RTCK

infout

not necessary

4k7 Pull-down

4k7 Pull-down

If this is not required, then it can be
used to compensate the propagation
delays on driver and cable. This
allows to reach higher JTAG clock
frequencies. Therefore you need to
feed-back the TCK signal buffered or
unbuffered to this line. On an
unbuffered feed-back it might have
negative effect on signal reflection.
Better provide a chance to cut the
connection on the target (jumper or
solder bridge) in case problems arise.

TCK

Pull-down

not necessary

4k7 Pull-down

4k7 Pull-down

You shall place a Pull-up or Pull-down
resistor (1k - 47Kk) on this line in order
to give it a defined state even when
the line is not driven by the debugger.

TDI

Pull-up

not necessary

4k7 Pull-up

4k7 Pull-up

You can place a Pull-up or Pull-down
resistor (1k - 47k) on this line to
ensure a defined state even when the
line is not driven by the debugger.

T™MS

Pull-up

not necessary

4k7 Pull-up

4k7 Pull-up

You can place a Pull-up or Pull-down
resistor (1k - 47k) on this line in order
to give it a defined state even when
the line is not driven by the debugger.

XSRST

Pull-up

not necessary
because of
internal Pull-up

not necessatry,
because of
internal Pull-up

not necessary,
because
internal Pull-up

There might be the need to place a
Pull-up (1k - 47k) on target side to
avoid unintentional resets when the
debugger is not connected and
probably to strengthen the weak 47k
Pull-up in the debug cable.

TDO

out

not necessary

not necessary

33Q series
resistor

You can place a 33 series resistor
close to the processor for series
termination. You can place a Pull-up
or Pull-down resistor (1k - 47k) on this

1 See document “ARM JTAG Interface Specification” from Lauterbach
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JTAG Signal ERTEC 200P Circuit for Circuit for recommended Recommendation from Debug
Signal Direction -3 Production Debugging, JTAG circuit supplier (Lauterbach?)
internal pull ARM
(ETB not recommended
(see chapter. accessible
2.2) via AHB) (ETB
accessible
via AHB)
line.
Note

To achieve the best possible resistance to interference on the module (see "Circuit for
Production” column in the table above), the XTRST pin on the module must have a 10 KQ Pull-
down. This deactivates JTAG interface during operation, which means that noise pulses affecting
the individual JTAG signals can no longer affect ERTEC 200P-3 function. If a debugger is used at
the JTAG interface, the Pull-down has no effect as the debugger actively pulls the XTRST signal
to '1'. Only AHB access to the ETM trace buffer SRAM is not possible in this configuration. If
access from an AHB master (e.g. ARM926) to this SRAM (ETB) is required for test purposes, the
XTRST pin requires a 10 KQ Pull-up. Please note that AHB access to the ETM trace buffer SRAM
is only possible in this case if no debugger is connected.

3.5.1 JTAGID

The JTAG target ID (for debugging) of ERTEC 200P-3 is 0x022F0031. This is based on the specification
from the vendor and is to be interpreted as follows:

Vendor-specific

(ID-Code = 0x18, Continuation Code = 0)

Siemens-specific

[31:28] [27:24] | [23:16] [15:12] | [11:8] [7:5] [4:1] [0]

Revision | ASIC Siemens  ID | Drive PERIPHID4(3:0) | PERIPHID2(2:0) | PERIPHID1(7:4) | Drive

ID ID _(Ij_g‘ged by | LOW (Continuation (ID-Code) (ID-Code) HIGH
code)
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3.6 PHY Wiring

3.6.1 PHY-TX Wiring

Observe the following design recommendations for the UTP (Unshielded Twisted Pair) interface:

RX and TX pairs must be routed 100 Q differential.
Differential lengths for each pair must match in length.
Transformer must be placed as close as possible to the ERTEC 200P-3 ASIC.

Center tap of transformer must be connected with 10 Q series resistor to 3.3V_Analog.

49.9 Q termination resistors must be placed as close as possible to the ERTEC 200P-3 ASIC.
Analog signals must be placed referenced to analog ground plane or common plane (same as

digital) and must not be coupled with other signals.

Table 3-2: Electrical Characteristics Twisted Pair

Parameter Symbol Conditions Min. Typ. | Max. | Unit
100BASE-TX, 10BASE-T Transmitter

Output common mode Vocwm, TP with termination 0.65* Vobioa | V
voltage Vbbioa
Differential Output Voltage | V*out 10 10BASE-T 2.2 2.5 2.8 Vp
Positive polarity 1000hm term at

transformer secondary side

drive V*out_10
Differential Output Current | I*o10 10BASE-T -112 -100 -88 mA
Positive polarity drive V*out_10
I*tP_Tx_P_10 - I*TP_TX_N_10
Output current into I*tp_tx_P_10 | 10BASE-T 2.2 25 2.8 mA
TP_TX P drive V*out_10
Positive polarity Vrtr_1x_p > 1V
Output current into I*tp_tx_n_10 | 10BASE-T 90 102.5 | 115 mA
TP_TX_N drive V*out_10
Positive polarity Vrtr_1x N> 1V
Differential Output Voltage | V-out_10 10BASE-T -2.8 -2.5 -2.2 Vp
Negative polarity 1000hm term at

transformer secondary side

drive V-out_ 10
Differential Output Current | lo10 10BASE-T, 88 100 112 mA
Negative polarity drive V-out_10
It Tx P 10 - I'TP_TX_N_10
Output current into I"TP_Tx_P_10 10BASE-T 90 1025 | 115 mA
TP_TX P drive V-out_ 10
Negative polarity Vip_tx_p> 1V
Output current into I"TP_TX_N_10 10BASE-T 2.2 2.5 2.8 mA
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Parameter Symbol Conditions Min. Typ. | Max. | Unit
TP_TX_N drive V-out 10
Negative polarity Vre_tx N> 1V
Differential Output Current | IMo10 10BASE-T, -5 0 5 mA
Mid value mid value
|MTP_TX_P_10 - |MTP_TX_N_10
Output current into IMrp 1x P 10 | 10BASE-T 46.2 525 | 58.8 | mA
TP_TX_P .
- = mid value
Vrp_1x_p>1V
Output current into IMrp 1x N_10 | 10BASE-T 46.2 525 | 58.8 | mA
TP_TX_N .
- = mid value
Vrte_tx_p>1V
Differential Output Voltage | V*ou 100BASE-TX 0.95 105 | Vp
Positive polarity 1000hm term at
transformer secondary side
drive V*out
Differential Output Current | o100 100BASE-TX -42.4 - mA
Positive polarity drive V*out 40.74
I*1P_Tx_P_100— I"TP_TX_N_100
Output current into I+tp_Tx_P_100 | 100BASE-TX 2.8 - 3.5 mA
TP_TX_P .
drive V*tout
Vrp_tx_p>2V
Output current into I+7p_Tx_N_100 | 100BASE-TX 43.9 - 45.9 mA
TP_TX_N .
- - drive V*tout
Vrp_tx_p>2V
Differential Output Voltage | V-out 100BASE-TX -0.95 - -1.05 | Vp
Negative polarity 1000hm term at
transformer secondary side
Differential Output Current | lo100 100BASE-TX 40.74 - 42.4 | mA
Negative polarity drive V-out
ItP_Tx_P_100— |I"TP_TX_N_100
Output current into I7e_tx_P_100 | 100BASE-TX 43.9 - 45.9 mA
TP TX P o
- = drive V-out
high value
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Parameter Symbol Conditions Min. Typ. | Max. | Unit
Vtp_tx_p>2V
Output current into Itp_tx N 100 | 100BASE-TX 2.8 - 35 mA
TP_TX_N ; .
drive V-out
low value
V1p_1X_N>2V
Differential Output Current | Mo100 100BASE-TX -2 0 2 mA
Mid value .
mid value
IMrp 7x_p_100— IMTP_TX_N_100
Output current into IMtp 1x P 100 | 100BASE-TX 23.1 - 25.7 | mA
TP_TX_P :
- = mid value
V1p_1x_P>2V
Output current into IMrp 1x N 100 [ L00BASE-TX 23.1 - 25.7 mA
TP_TX_N .
- = mid value
V1p_1x_P>2V
Amplitude symmetry Ampsym_100 | 100BASE-TX 0.98 - 1.02 -
[I*o100/l"0100]| 1000hm term at
transformer secondary side
Rise time (positive) tor100 100BASE-TX 3 4 5 ns
MLT-3
10%-90%
Fall time (negative) tof100 100BASE-TX 3 4 5 ns
MLT-3
90%-10%
Rise time symmetry Sri00 100BASE-TX 500 ps
(positive)
Fall time symmetry St100 100BASE-TX 500 ps
(negative)
Rise to fall time symmetry | Sr1o0 100BASE-TX 500 ps
100BASE-TX, 10BASE-T Receiver
Input common mode Viem,tp 0.9* Vopioa | V
voltage Vobioa
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Figure 3-6 shows a typical UTP circuit with separate center taps on the magnetic.

3.3V_Analog
% RJ45 connector with integrated transformer or discrete assembled
4990 4990 10Q
<
TP_TX_P % gj w 1
TP_TX_N %1-1 AR 2
——100nF 4
75Q
5
AGND
3.3V_Analog
RJ45
49.90% 4990 10Q
<
TP_RX_P % %T w 3
TP_RX_N %1-1 RARS 6
——100nF 7
75Q
8
AGND 75Q E 75Q
_l 1nF
T 2KV
1l 1nF
Tsz
iz F
12 Ev 10 MQ
Resistors in black are +-1% 1/16W GND oD = Casel Shield
Resistors in blue are +-1% 1/8W
Capacitors in black are +-20%
Figure 3-6: PHY-TX Wiring
Note
UTP interface must fulfill ANSI X3.263-1995 FDDI specification.
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3.6.2 PHY-TX Wiring — UTP port not used
Unused UTP port should be left open.

TX_TX_P —— open
TP_TX_N —— open
TP_RX_P — open
TP_RX_N — open

Figure 3-7: UTP circuit unused

3.6.3 PHY-FX Wiring

Observe the following design recommendations for the FX interface:

It is strongly recommended to use PROFINET compliant POF Transceiver QFBR-5978AZ from
company Avago.

e RXand TX pairs (LVPECL) must be routed 100 Q differential.

o Differential lengths for each pair must match in length.

e Transceiver must be placed as close as possible to the ERTEC 200P-3 ASIC.

e The RX termination (130 Q Pull-up and 82 Q Pull-down) must be placed as close as possible to the
ERTEC 200P-3 ASIC.

¢ RXand TX power supply on transceiver must be filtered separately.

e Pay attention to level translation between transceiver SD pin and ERTEC 200P-3 ASIC PHY input,
see recommended circuit in Figure 3-8.

e Signals must be placed referenced to digital ground plane or common plane and must not be
coupled with other signals.
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Table 3-3: Electrical Characteristics Fiber

Parameter Symbol Conditions Min. Typ. Max. Unit
Input Common Viem,Fx with termination 0.36 * 82/(82 + 0.47 * \%
Mode Voltage Vbblob 130) * Vbbiob
Vbbiobp

Data input swing Vidiff,pp,FX 0.3 1.6 2.20 \%
differential peak to
peak
Data input low, Vil Fx 0.5 0.876 15 \%
single-ended
Data input high, Vin,Ex 11 1.676 2.15 \%
single- ended
Duty cycle distortion | dcdiFx -1 1 ns
Data dependent ddj_rmsirx PRBS7 input pattern 0 15 ns
input jitter
Data differential tir Fx 10% to 90% 2.2 ns
input rise time
Data differential tit Fx 90% to 10% 2.2 ns
input fall time
Common mode VocmFx with termination Vobioo | Vobioo—1 | Vbbiop — \Y/
output voltage -1.2 0.8
Data output swing Vodiffpp,FX with termination 0.95 1.6 \%
differential peak to
peak
Data output low Vol,Fx with termination Vobiob Vbpiop — Vbpiop — \Y/

-1.54 1.33 1.13
Data output high Voh, Fx with termination Vbbiob Vbpiob — Vopiob — \%

-0.77 0.66 0.56
Output current into I+rx_Tx_P without termination -10 0 10 uA
FX_TX_P drive V
Positive polarity onFX

VEx_x_P > VocM,Fx,min
Output current into [+Fx_TX_N without termination 15 19.5 25 mA
FX_TX_N drive V
Positive polarity oLFX
VEx_x_P > VocM,Fx,min

Output current into I-Fx_Tx_P without termination 15 19.5 25 mA

FX_TX P
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Parameter Symbol Conditions Min. Typ. Max. Unit
Negative polarity drive Vol rx
Vex_tx_P > VocM,Fx,min
Output current into I-FX_TX_N without termination -10 10 uA
FX_TX_N drive V
Negative polarity onFX
Vex_tx_P > VocM,Fx,min
Data output rise tor,Fx 10% to 90%, Cimax = 0 1.9 ns
time 20pF, CL = Cp + Cy,
0.9*Cp < Cn < 1.1*Cp
Data output fall time | to,Fx 90% to 10%, Cimax = 0 1.9 ns
20pF, CL = Cp + Cp,
0.9*Cp < Cn<1.1*Cp
Data OUtpUt torfsym,FX torfsym,FX = tforrx — fofFx; -100 100 Ps
differential rise/fall torrx< 1 ns & tofFx < 1 NS
time symmetry
Data OUtpUt torfsym,FX torfsym,FX = forrx — fofFx; -0.1* 0.1 *tor,FX ns
differential rise/fall torrx=2 1 NS & torrx 2 1 NS tor,Fx
time symmetry
Data dependent ddj_rmso rx PRBS7 output pattern 0 1.3 ns
jitter
Data differential Vos,Fx 0 0.1* \/
overshoot Vodiffop,FX
Common Mode VocmRipplepp.Fx | Peak-to-peak value of 0 0.2 \%

Voltage Ripple

(Vonrx + Voirx) / 2
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Figure 3-8 shows the recommended FX circuit.

Place near PHY / ERTEC 200P

| Avago POF
} | Transceiver
\ } QFBR-5978AZ
|
FX TX P | 1 TD+
|
FX_TX_N 3 } TD-
| |
| |
| |
| |
} l
| 1300 130 0 |
FX_RX P | : RD+
| |
FX_RX_N ; ; RD-
820 820 !
| |
} S l
[ GND |
} ‘
| |
| |
| 3.3V |
B 2 |
| |
} l
| 100 1300 |
FX_SDP | i Level
EX SD N } 1 translation SD
&0 82 Q i
|
|
| R S | N
L.ewe o J
a7 a7
GPIO(4) / GPIO(6) SDA
GPIO(5) / GPIO(7) SCL
FX_EN —— open TX_DISABLE
All Resistors are +-1% 1/16W
Note: Use GPIO(4), GPIO(5) for port 1 and GPIO(6), GPIO(7) for port 2! GND
Figure 3-8: PHY FX ciruit
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3.6.4 PHY-FX Wiring — FX circuit not used

FX_TX_P/N signals on unused FX port should be left open, FX_RX_P/N and FX_SD_P/N inputs must be
connected directly to GND, the GPIOs can be configured for alternate function.

FX_TX_P —— open
FX_TX_N -— open

FX_RX_P
FX_RX_N

FX_SD P
FX_SD N

GND

GPIO(4) / GPIO(6) — Alternate function
GPIO(5) / GPIO(7) —— Alternate function

FX_EN [— open

Figure 3-9: PHY FX circuit unused pins

3.6.5 PHY-SD Wiring — Avago QFBR-5978AZ

The Avago QFBR-5978AZ has a single ended output and ERTEC 200P-3 ASIC has a differential LVPECL
input and optionally also a CMOS input via GPIO (see chapter 3.6.5.2).

3.6.5.1 PxSD circuit

The following level translation circuit is recommended for direct connection of FX_SD_P/N signals.
Comparator shall be placed near transceiver and PECL driver near ERTEC 200P-3 ASIC. The 3.3 V supply
voltage tolerance for POF transceiver and SD level translation circuit is limited to +- 5%.
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\ - """ ">">"”"¥"”"”"">”"~"“"=""="—/"”/”” | r-—-r—-——~—~~—~ - - - - a
I | I I
I Place near PHY / ERTEC 200P | ‘ Place near transceiver |
ERTEC 200P | ! ! |
| | 1 1 Avago POF
: ! | | Tranceiver
\ [ } | AFBR-5978Z
| | | | | QFBR-5978AZ
| | 3.3V+-5% | }
I I !
| i | 3
|
1 | i |
|
' 130R 130R 1 : 130R 130R ;
| |
\ \ ‘ ‘
| | | |
FX_SD_P | Trect| | ‘ * 5P
FX_SD_N ; driver| } } Comp_ }
} SNB5LVELT22 } TLV3501 }
| 82R 82R | | 82R 191R !
|
l l w |
I | !
| | | |
b 4 GND S

Second channel of comparator and PECL driver can be used for other FX port!
All resistors are +1% 1/16W

Figure 3-10: SD level translation circuit (FX_SD_P/N)

3.6.5.2 GPIO circuit

The following level translation circuit is recommended when GPIOs are used. Comparator must be placed

near transceiver. The 3.3 V supply voltage tolerance for POF transceiver is limited to +- 5%.

T T T T T
|
[ Place near transceiver }
ERTEC 200P | \
|
|
| | Avago POF
} } Tranceiver
\ | QFBR-5978AZ
} 3.3V+- 5% }
‘ \
! |
‘ \
| |
| 130R 130R |
|
‘ \
P ~—sD
GPIOx | Comp |
- |
|
} TLV3501 }
| 82R 191R |
‘ \
‘ \
‘ \
| 1 |
L. oeNn_

Second channel of comparator can be used for other FX port!
All Resistors are +-1% 1/16W

Figure 3-11: SD level translation circuit (GPIO)
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3.7 Wiring of unused pins

The following applies in general:

e IN and INOUT pins that do not have an internal pull resistor must be connected to an external pull

resistor.

e If the internal Pull-up/down resistor of the GPIOs is deactivated, it must be activated by the SW or

an external Pull-up/down resistor must be connected.

Table 3-4: Recommendation for handling special function signals

Signal | Signal Dir Function description Ball
description
TEST IC-Test-Mode in | IC Test Mode F12
Select signal for ASIC test.
For normal operation this pin must be connected to GND.
TMC1 Testmode_1 in | Test Mode Control R9
Signal for ASIC test.
For normal operation this pin must be connected to GND.
TMC2 Testmode_2 in | Test Mode Control F7
Signal for ASIC test.
For normal operation this pin must be connected to GND.
TACT TESTACT- in | Special Test Mode TAP Controller F9
TAP-RESET Used for Boundary scan test.
For normal operation this pin must be connected to GND.
TAP_SE | TAP Select in | TAP Select E14
L Used for Boundary scan test.
For normal operation this pin must be connected to GND.
P1FXEN | Port 1 Fiber| out | Port 1 Fiber Optic Enable V12
ic Enabl o
Optic Enable This pin is not used and must be unconnected.
The Fiber Optic transceiver must be enabled all the time by proper pull
resistor.
P2FXEN | Port 2 Fiber | out | Port 2 Fiber Optic Enable Al13
ic Enabl o
Optic Enable This pin is not used and must be unconnected.
The Fiber Optic transceiver must be enabled all the time by proper pull
resistor.
CLK_O_ |EMC SDRAM | bi |Clock Output SDRAM 2 M15
SDRAM | Clock Out . L .
2 ock B In normal operation this signal is connected to second SDRAM, upper 16
Bit. If only one SDRAM is implemented an external Pull-up resistor must be
connected.
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3.8 Operating Conditions

3.8.1 Absolute Maximum Ratings

Table 3-5: Absolute maximum ratings

Parameter Symbol Condition/Remark Min | Typ. | Max | Unit
I/O supply voltage to VDD_IO -0.3 393| V
GND
Core supply voltage to VDD_CORE -0.3 1.6 \%
GND
PLL_A digital supply | AVDD_PLLA -0.3 1.6 Y
voltage
PLL_A analog supply | AVDDHV_PLLA -0.3 393| V
voltage, filtered
PLL_B digital supply | AVDD_PLLB -0.3 1.6 Vv
voltage
PLL_B analog supply | AVDDHV_PLLB -0.3 393| V
voltage, filtered
I/O voltage to GND I/Os connected to -0.3 393| V
LNBD12MDSTPS33 buffers
I/Os connected to -0.3 3.93
ZLLNBD12MDSTPS33 buffers
I/Os connected to LNBINST33 -0.3 3.93
input buffers
Oscillator input XCLK1 connected to LNAINHYV buffer -0.3 393| V
Oscillator output XCLK2 connected to LNOSCMD330 buffer | -0.3 393| V
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3.8.2 Conditions of Operation

Table 3-6: Operating conditions

Parameter Symbol Condition/Remark Min Typ. Max Unit
Pin capacitance Cp LNBD12MDSTPS33 with PAD 2.2 pF
ZLLNBD12MDSTPS33 with PAD 2.2
ZLLNBD12MDSTPS33X2 with 4.4
PAD
LNBINST33 with PAD 1.8
LNOSCMD33 with PAD 4.0
Supply voltages
Core voltage | VDD_CORE 1.045 11 1.155 \%
supply
I/O voltage VDD_IO 1.62 1.8 1.89 \%
supply
2.97 3.3 3.465
PLL_A AVDD_PLLA 1.045 1.1 1.155 \%
digital/analog
supply voltage | AVDDHV_PLLB 1.62 3.3 3.63
PLL_B AVDD_PLLA 1.045 1.1 1.155 \%
digital/analog
supply voltage | AVDDHV_PLLB 1.62 33 3.63
Core voltage tr,vDD_CORE 10 100000 us
rise time
I/O voltage rise trvop_10 10 100000 us
time
Supply currents
Core supply Ivob_core typ=TT/1.1V/25°C 67.89 227.59 mA
current max=FF/1.155V/112°C
I/0 supply Ivbo_io EMC/XHIF=1.8V 50.76 53.30 mA
current typ=TT/1.8V/112°C
max=FF/3.465V/1.89V/112°C
PLL supply lavop_pLLA FVCO=500MHz 0.8 1.56 uA/
current MHz
|lavDDHV_PLL_A 0.30 0.35 mA
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Parameter Symbol Condition/Remark Min Typ. Max Unit
lavDD_PLLA B VFCO=1600MHz 0.8 1.56 uA/
MHz
|lavDDHV PLL B 1.72 2.02 mA
Oscillator
XTAL1 low level Vi -0.3 0.3*vDDIO | V
input voltage
XTAL1 high ViH 0.7*vDDIO VDDIO+0.3 | V
level input
voltage
XTAL1 riseffall trF 16 ns
time
external  clock fin 25 MHz
source
frequency
GPIOs
Input low level Vi LNBD12MDSTPS33 -0.3 0.3*vDDIO |V
LNBINST33
Input high level ViH LNBD12MDSTPS33 0.7*vDDIO VvDDIO+0.3 | V
LNBINST33
Schmitt  Trigger \%N LNBD12MDSTPS33 0.25*VDDIO 0.65*vDDIO | V
high to low
threshold LNBINST33
Schmitt  Trigger Vp LNBD12MDSTPS33 0.35*VDDIO 0.75*vDDIO | V
low ~to high LNBINST33
voltage
Schmitt  Trigger A\ LNBD12MDSTPS33 0.1*vDDIO 0.5*vDDIO | V
Hysteresis LNBINST33
Output low level VoL LNBD12MDSTPS33 - 0.4 \%
IOL=2mA(VDDIO min3.0 max3.6
DSTR0=0,DSTR1=0)
LNBD12MDSTPS33 - 0.4

IOL=4mA(VDDIO min3.0 max3.6
DSTR0=1,DSTR1=0)
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Parameter

Symbol

Condition/Remark

Min

Typ.

Max

Unit

LNBD12MDSTPS33
IOL=100uA

IOL=8mA(VDDIO min3.0 max3.6
DSTRO0=0,DSTR1=1)

0.15*vDDIO*
0.4

LNBD12MDSTPS33

IOL=12mA(VDDIO min3.0
max3.6 DSTR0=1,DSTR1=1)

0.4

Output high
level

VoH

LNBD12MDSTPS33

IOH=-2mA(VDDIO min3.0
max3.6 DSTR0=0,DSTR1=0)

2.4

LNBD12MDSTPS33

IOH=-4mA(VDDIO min3.0
max3.6 DSTR0=1,DSTR1=0)

2.4

LNBD12MDSTPS33
IOH=-100uA

IOH=-8mA(VDDIO min3.0
max3.6 DSTR0=0,DSTR1=1)

0.85*VDDIO?
2.4

LNBD12MDSTPS33

IOH=-12mA(VDDIO min3.0
max3.6 DSTR1=1,DSTR1=1)

2.4

Pull-up

Rpu

LNBD12MDSTPS33
LNBINST33

20

80

kQ

Pull-down

Rprp

LNBD12MDSTPS33
LNBINST33

20

80

kQ

Input current

Iin

LNBD12MDSTPS33
LNBINST33
Input voltage = 0

Pull-up off

-10

10

LNBD12MDSTPS33
LNBINST33
Input voltage = 3.449

Pull-down off

-10

10

HA

1 VoL: The GPIO buffer meets both JESD8-23 (LVCMOS) and JESD8C (LVTTL) standards. JESD8-23
specifies a maximum Vo level for 100pA load (0.15*VDDIO) and JESD8C for 8mA load (0.4V).

2Vou: The GPIO buffer meets both JESD8-23 (LVCMOS) and JESD8C (LVTTL) standards. JESD8-23
specifies a minimum Vow level for -100pA load (0.85*VDDIO) and JESDS8C for -8mA load (2.4V).
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Parameter Symbol Condition/Remark Min Typ. Max Unit

LNBD12MDSTPS33 -200 10
LNBINST33
Input voltage = 0
Pull-up 50kQ

LNBD12MDSTPS33 -10 200
LNBINST33

Input voltage = 3.449
Pull-down = 50kQ

Input rise time tr LNBD12MDSTPS33 16 ns
LNBINST33

normal CMOs input

Schmitt Trigger input 16 ns
Input fall time tr LNBD12MDSTPS33 16 ns
LNBINST33

normal CMOs input

Schmitt Trigger input 16 ns
3.8.3 Ambient Conditions
Table 3-7: Ambient conditions
Parameter Symbol Condition/Remark Min Typ. Max Unit
Ambient Ta -40 85 °C
operating
temperature
Case operating Tc -40 105 °C
termperature
Top of package Tt -40 105 °C
temperature  at
center
Junction Tj -40 112 °C
operating
temperature

3.8.4 Power Up

There is no set order for switches on the supply voltages. However, all must be activated within a period of
200 ms.
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3.8.5 Wiring of CTRL-STBY

To ensure that the outputs remain at high-impedance upon power up, CTRL_STBY function is connected to
the XRESET pin.

3.8.6 Power-Up Sequence (PLL)

g (C qa
VDD J J
- S J .
s - C
XRESET
S % _ .
min. 30 us
g s qs
STBY
P J J J

o[ TUUIUUITUUL

Unstable

Figure 3-12: Power-Up Sequence (PLL)
The standby signal (STBY) to the PLL is an extension of XRESET by 30 pus.

3.8.7 PLL Behavior

3.8.7.1 Following quartz break
If the ext. quartz breaks, i.e. XTAL1/2 are
e oOpen
e clampedto 'O’
e clampedto'l',

a frequency of 100 MHz ... 300 MHz is established at the PLL output (free-running frequency).

3.8.7.2 External filtering

For optimal jitter performance, it is suggested to place external decoupling capacitors between each PLL
power supply and VSS. This is most important for AVDDHV_PLL, which is sensitive to low frequency noise
and can only be effectively filtered off-chip. It is highly recommended to decouple AVDD_PLL as well. For
optimal decoupling it is suggested to use at least one large capacitor (e.g. 4.7 uF) for each separate supply.
Additionally, smaller capacitors (e.g. 100 nF or 10 nF) may be placed in parallel since the lead inductance
of the large capacitor may be significant. The capacitors shall be placed with the smallest one closest to the
chip, while larger capacitors can be placed further away. Capacitors with minimal lead inductance shall be
selected. Ceramic-type capacitors work well. The capacitors shall be placed as close to the package pins
as possible. No series impedance shall be added anywhere on the board, and impedance to the power
supplies shall be minimized. Adding a series ferrite bead may help to attenuate high frequency noise.
Commonly available ferrite beads may have only a few Q at DC but have an impedance of several kQ as
low as 100 kHz.
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3.8.7.3 Upon temporary clock failure

With 30 ps (see chapter 3.3.3) the period jitter is within the specified range provided the recommended filter
connections for AVDD decoupling are used.

If the reference clock for the ERTEC 200P-3 PLL fails, the frequency will change continuously until it
reaches the final value after ca. 30 ps.
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3.9 Power Dissipation

Worst case power dissipation, related to technology, temperature, and power supply.

(Ta = 112°C, Power supply + 5%)

Table 3-8: Power Dissipation with 1.8 V/ 3.3V, switchable IO setto 1.8V

Use Case Unit ERTEC 200P-3

switchable 1/0 voltage \ 1.8
Core (CPUs, RAMs, Clock, Logic) mwW 262.9
Macros (PLLs) mw 2.3
PN-PHY mw 360
3.3V 1/0s mw 23.9
1.8V I/Os mw 69.2
1.8V /3.3VI/Os mw 18.5
total 736.8

Table 3-9: Power Dissipation with 1.8 V/ 3.3 V, switchable IO set to 3.3V

Use Case Unit ERTEC 200P-3

switchable 1/0 voltage \ 3.3
Core (CPUs, RAMs, Clock, Logic) mwW 262.9
Macros (PLLS) mw 2.3
PN-PHY mw 360
3.3V I1/0s mw 23.9
1.8V 1/Os mw 69.2
1.8V /3.3VI/Os mw 62.1
total 780.4
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3.10 Interface Changes from ERTEC 200P-2 to ERTEC 200P-3

Table 3-10: Interface Changes

Interface Changes | ERTEC 200P-3 | ERTEC 200P-2
CLK/RES
CLKP_Arenamed to XTAL1 XTAL1 CLKP_A
CLKP B renamed to XTAL2 XTAL2 CLKP B
TEST
CTRL_STBYO0/1/2 signals are - CTRL_STBYO
removed in ERTEC 200P-3 - CTRL _STBY1
- CTRL STBY2
L/A PHY1/2
No changes to interface
PN PHY
No changes to interface
EMC
CLK_O_BF0/1/2 signals are - CLK O BFO
removed in ERTEC 200P-3 - CLK O BF1
- CLK O BF2
CLK | BF signal is removed in ERTEC 200P-3 - CLK | BF
JTAG
No changes to interface
GPIO
No changes to interface
XHIF
No changes to interface
Power/GND
Power and Ground has changed massively from ERTEC 200P-2 to ERTEC 200P-3
and has to be redesigned.
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4 Design Considerations
4.1 Design Recommendations

Note

Regardig recommendations for board design, e.g., power supply please refer to manual
“Evaluation Board ERTEC 200P-3".

4.1.1 Desigh Recommendations for ERTEC 200P-3 EMC Bus

Note

The following design recommendations apply to the use of EMC with 1.8 V.

4.1.1.1 Recommended EMC Settings
Table 4-1: Recommended EMC settings

Register Legacy mode - default | Legacy mode - fast
EMC ASYNC_WAIT_CYCLE_CONFIG 0x40000080 (d)
EMC SDRAM_CONFIG 0x00002521
EMC SDRAM_REFRESH 0x000003CF
EMC ASYNC_BANKO Ox3FFFFFF2 (d) 0x0C302502
EMC ASYNC_BANK1 Ox3FFFFFF2 (d)
EMC ASYNC_BANK2 O0x3FFFFFF2 (d)
EMC ASYNC_BANKS O0x3FFFFFF2 (d)
EMC EXTENDED_CONFIG 0x05B74600
EMC LPEMR 0x00000000 (d)
EMC BF_CONFIG 0x00000000 (d) 0x00000000 (d)
EMC PM_CONFIG 0x0000003F (d) 0x0000003F (d)
EMC RECOV_CONFIG 0x00000000 (d)

Before initialization start, clocks for all chips must be enabled.

Note

Make sure that SDRAM_CONFIG register is written last when initializing EMC-SDRAM registers,
because SDRAM Load Mode Register sequence is started when writing SDRAM_CONFIG.
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4.1.1.2 Used SDRAM

The board simulation was done with the following SDRAM:

Optionally, the following device can be used:

Micron MT48H16M32LFB5-6 IT:C
ISSI ISS-1S42VM16320E-75B

Note

The E version of the ISSI is mandatory, earlier versions show incorrect behaviour.

4.1.1.3 Possible ERTEC 200P-3 EMC configurations

The EMC configuration is application-dependent, Figure 4-1 shows all possible configurations.

ERTEC200+

CLK_O_SDRAM(20)

CLK_I_SDRAM

CMD
CMD
CMD
ADR (14:0)
DATA (31:0) NOR
R Flash

CLK_O_SDRAM(2)

CLK_O_SDRAM(1)

CLK_O_SDRAM(0)

ADR (23:15)

SDRAM CLK feedback

Level
shift

asyn.

Figure 4-1: EMC Bus configurations

Mandatory clock signal assignment:
CLK_O_SDRAM(0) must be used as feedback clock source and therefore returned to CLK_I_SDRAM.
CLK_O_SDRAM]J2:1] must be used for SDRAM clock source accordingly, so that every SDRAM device has

a distinct source.
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Note

CLK_O_SDRAM(0) must feedback to CLK_I_SDRAM even if only asynchronous devices are used,
because read data is always latched in on ERTEC 200P-3 with CLK_|I_SDRAM clock. Allowed
velocity and impedance on all EMC transmission lines are:

Velocity (um / ps)

Impedance (ohm)

typical 150 60
bestcase | 182 69
worstcase | 137 51

4114 ERTEC 200P-3 EMC recommendations

The recommended values below fulfill the bus configurations/ requirements for ERTEC 200P:

¢ Min/Max length configuration from driver to receiver

Table 4-2: Min/ max trace length

Max length [mm] | Min length [mm] | Max # Vias
Address [0-14] 87 6 5
Address [15-23]/ CMD | 84 6 4
Data 114 17 4
Clock/ CMD-DQMs 80 17 2

e All transmission lines must be routed on inner layers and referenced to GND.

e All Clocks to SDRAM and the associated feedback clock to ERTEC 200P-3 must match in length
within 1 mm.

e All Clocks to Flash and the associated feedback clock to ERTEC 200P-3 must match in length
within 1 mm.

e Clocks must always be routed as short as possible.
e Length matching between Data and Address to their corresponding clocks is not necessary.
e Clock must be shorter than the shortest Data line.

e |f Address is less than 17 mm, clock max length is 17 mm (corner case).
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SDRAM 7
[15:0] : /

SDRAM
[31:0]

SDRAM
[15:0]

Figure 4-2;: Use Case External Host

In the case of only one participant on ADR (address), Data or CMD line (see Table 4-2), an additional
8.2 pF capacitor is necessary on SDRAM signal lines (keep in mind the dedicated SDRAM signals).
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4.1.1.5 SDRAM Write Timing

Figure 4-3 shows the SDRAM Write timing. Data/ address and command are output by ERTEC 200P-3 with
the falling edge of CLK_O_SDRAM][1:2] clock and latched in with rising edge on SDRAM.

SDRAM Write

ERTEC 200P SDRAM

Output with falling edge

CLK_O_SDRAM[1:2] Out % CLK In
/ (
%\
x

DATA Out A X DATA In
—/
transmission delay —_—
) ADR In
—/
—
CMD Out X CMD In
—/

|
|
|
\
ADR Out } —_— X
g |
|
|
|
|
|
|
I

Figure 4-3: SDRAM Write Timing

41.1.6 SDRAM Read Timing

Figure 4-4 shows the SDRAM Read timing. Read data is latched in on ERTEC 200P-3 with rising edge of
CLK_|_SDRAM.

Note
CLK_O_SDRAM(0) is not synchronous to CLK_O_SDRAM[1:2].

SDRAM Read
ERTEC 200P CL=3 SDRAM
Output with falling edge i .
o vy
CLK_O_SDRAM[1:2] Out CLK In
| | | | |
| | | | |
DATA Out LY & LY X DATA In
| | | transmiss ion delay | |
sonow | |1 . DCOC ADRIn
e A b
CMD Out [ G O [ G CMD In
i YA N YA W P A W I W,
I o
| | | | |
| | | |
! ! ! | tOH
| | | N |
| [ | transmission delay | 2
—\/ | ™\ T
DATA In | )f ahdJ( | - ) vala ), DATA Out
— A N IS/} W N W,
Pl 1 lac| > |
1 1 1 b
1 1 1 ! !
| | |
CLK_SDRAM(0) (Feedback) Out —‘ | u | } ) transmission delay
| | |
| | |
CLK_I_SDRAM In ﬂw
| | |
| | |
| | |
| | |
| | |
| | |
Figure 4-4: SDRAM Read Timing
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4.2 Clocking

4.2.1 Clock Generation and Distribution

The ERTEC 200P-3 clocks are provided by an internal PLL. Apart from the JTAG clock and the PHY clock,

all clocks are generated by the integrated PLL.

Note

In ERTEC 200P-2 and earlier it was possible to provide a clock on pin BYP_CLK. This direct clock
input has been removed from ERTEC 200P-3. However, pin BYP_CLK is still used for input of

F_TAKT that is connected to the F-Timer.

Table 4-3: Overview of ERTEC 200P-3 clocks

Module Clock Source Frequency
ARM926EJ-S PLL 250 MHz
AHB/EMC/ICU/HOST-IF/GDMA 125 MHz
PN-IP (except MAC MII/GMII) 125/250 MHz
PER_IF 125 MHz
APB 125 MHz
Octal SPI shell 125/250/500 MHz
EMC 125 MHz
PerlF 125 MHz
PN PHY 250 MHz
JTAG JTAG clock 16/32 MHz
MAC MIlI/GMII / PHY XTALL1 / external 25/125 MHz

4.2.2 Oscillator
See chapter 3.3.

4.2.3 External Clock Source

It is possible to use an external clock source instead of a quartz crystal as clock input for port XTALL. In this
case the port XTALZ2 has to be left unconnected (open). For the requirements of XTAL1 see chapter 3.8.2.
4.2.4 PLL Power Supply

See chapter 3.8.7.2.

4.3 Reset

4.3.1 Power-On Reset Behaviour
For the Power-Up Sequence see chapter 3.8.6.

Access to internal resources of the ERTEC 200P-3 immediately after release of XRESET, e.g. over the
XHIF interface, is only allowed after the internal initialization is finished (see also startup times in chapter
4.8.1).
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Duration of initialization after deactivating the XRESET:

PLL-Standby-Time: 2 s
PLL-Lockup-Time: 250 ps
EMC Init Donel: 233 us
Complete-Time: 485 ps

4.3.2 Strapping Pins
See chapter 2.2.1

4.3.3 Reset Structure

Table 4-4: ERTEC 200P-3 Reset Matrix

x 245 0 ?
Destinations m fa) = n‘% @ e a
5 & < | GE. 2 & f)
2 o Sz L[ED D o = = I =
= 5Q 3_S&d ool ER| & 3 = T
£0 o« FTSD2> L,z 3 xo | = @
8% &2 s50R?| $28c0a | 25| ES 08 7 =)
= I ek Wey, L 0 | (%) 74 k] | =%
2% o i E‘Jnﬂ;lm 20| o< %% A 38
= = =< Sy Iz =z S w Ty 4 |
Sa ., X ohx r>wk sx| £~ > x @
& <m < Hpo~ TN X o %) om ]
e & ) cn'qz'-8 3 G a
Events < @ & g ) :x.; 1) g
& 2R0)] a
X X
PowerOn Reset ERTEC 200P-3 xout X X X X X (1h by (4h by x
(Pin XRSET) PowerOn PowerOn
Reset) Reset)
(P?r??(lgggfr) -fin X X X X (setto 1) (set to 4h) X
JTAG Reset <iin
(Pin XTRST)
Watchdog Reset ARM926 + PN-IP : X X X X
(XRES_ARM926_WD + Logic) -fin (Pulse (Pulse (Pulse (setto 1) (set to 1h) (Pulse
— — 9 duration) duration) duration) duration)
. X X X
Watchdog Reset ARM926 without PN-IP 3
(XRES_ARM926_WD + Logic) -fin (Pul_se (Pul_se (set to 1h) (Pul_se
duration) duration) duration)
; X X X
SW Reset ERTEC 200P-3 without PN-IP/PHY 3
(RES_SOFT) -fin (Pul_se (Pul_se (set to 2h) (Pul_se
duration) duration) duration)
X
SW Reset PN-IP/PHY .
-fin (Pulse (setto 1)
(RES_SOFT_PN) duration)
X
Core Reset ARM926 3
RES_SOFT_ARM926_CORE -fin dgf::%i) (set to 8h)
Key:

destination/module is not affected by reset event

4.3.3.1 Asynchronous PowerOn Reset (XRESET)

The asynchronous? PowerOn reset is connected to the ERTEC 200P-3 with the XRESET pin. In response
to this reset, the complete circuit (incl. clock system) of the ERTEC 200P-3 is reset and the configuration
pins are latched. The XRESET reset must be applied steadily for at least 2 us after a steady voltage is
reached upon ERTEC 200P-3 startup (see 3.8.6). The PLL then starts up and after a further 250 ps, the
PLL is locked. This time until the PLL locks is tLock. Internally, the PowerOn reset phase is extended by this
time (fixed setting; the PLL lock is not evaluated) and the clock system is not connected until the end of the
startup phase. The internal reset remains active for a further 16 clocks after clock system startup to execute
the reset internally. Debugger communication over the JTAG interface is not possible during this time.

1 Parallel to the EMC Init_Done several internal SRAMs are also initialized during this time. The time for the
EMC Init_Done is the longest. Therefore it is listed here.

2 An asynchronous reset affects the reset input of a flip-flop. This reset is applied asynchronously but cleared
synchronously.
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Hardware monitors the locked state of the PLL. Two interrupts signal whether the PLL has lost its input
clock (quartz break) or the PLL is not locked (PLL monitor, monitors input and output frequency). The two
error states can also be queried directly from the SCRB register 'PLL_STAT_REG".

A filter ensures that spikes <= 60 ns (best case) at the XRESET input are suppressed.

While the XRESET pin is active, the bidirectional pin XSRST is switched to output and activated. The
debugger can then detect the PowerOn reset phase.

The PWRON_HW_RES bit in RES_STAT_REG is set during a PowerOn reset to allow an analysis of the
reset event after a system restart. This bit is not affected by the reset function triggered. Upon restart, the
software can read RES_STAT_REG.

4.3.3.2 Reset and Start-up Timing

< T0
Vecore 1.1V
T2,
L/
Vpp 3.3V
LT1
Vpp 1.8V
T3 >
XRESET
CLK_OSC_25 | 25 MHz (stable after max. 1 ms)
PO_RES OSCN| [ | s s
~250ps
PLL_STBY| |
tockz2| []
CLK_PLL_1600 | 1600 MHz
»| min.5 x CLK_PLL_1600, CLK_XX
All PO resets |_
» min.5 x CLK_XX
All module resets |_
®@ @ ® @ ®
Clock frequency or signal level is unknown/undefined because of the voltage suppy is not within the limits.

Figure 4-5: Reset and Start-up Timing
Key:
1. 0

2. The supply voltages start to ramp up. There is no sequencing / no order of the supplies required.
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a. The core supply voltage is applied. The ramp-up time from 10% to 90% of the 1.1V
voltage shall be between 10 ps and 100 ms (T0). (Same time requirement for ramp-down.)

b. The 1.8 V I/O supply voltage is applied. The ramp-up time from 10% to 90% of the 1.8V
voltage shall be between 10 us and 100 ms (T1). (Same time requirement for ramp-down.)

c. The 3.3V /O supply voltage is applied. The ramp-up time from 10% to 90% of the 3.3 V
voltage shall be between 10 ps and 100 ms (T2). (Same time requirement for ramp-down.)

3. All power supplies are applied now.
All power supplies shall be turned on (off) within 200 ms (T3).

4. Oscillator output ist stable. Settling time is 1 ms (IO + external crystal + external components as
recommended).

5. XRESET becomes inactive after all ASIC supply voltage and the oscillator outputs are stable.
6. PO_RES_OSC_N becomes inactive synchronous to the oscillator clock.

7. The PLLs require that the PLL_STBY signal (PLL-Input PD) is hold to logical 1 for at least 1 us
after the input frequency is stable. The timing is achieved with the Lock-Timerl (2 ps).

8. The Lock-Timer2 gives the PLL enough time to setup the correct output frequency and allow for the
required Fuse load time requested by the vendor. The Lock-Timer2 expires after approx. 250 ps.

9. All PO resets (beside the PO resets, which are used for the clock generation or at the clock
monitor) and the module resets are inactive after five cycles of the appropriate clock.

4.3.3.3 Asynchronous Hardware Reset

The hardware reset is triggered with the XSRST pin by the external debugger. XSRST is a bidirectional 10
cell with an open drain output. The complete internal logic is reset in the active XSRST phase, but not the
clock system. The configuration pins are also not latched. During this hardware reset phase, the debugger
can communicate with the embedded ICE logic over the JTAG interface, for example to load a breakpoint.
Single stepping is therefore possible from the reset address.

The PWRON_HW_RES bit in RES_STAT_REG is set during a hardware reset to allow an analysis of the
reset event after a system restart. This bit is not affected by the reset function triggered. Upon restart, the
software can read RES_STAT_REG.

When booting after a hardware reset, the system uses the boot mode latched internally during the
PowerOn reset.

XSRST is activated for the debugger if a PowerOn reset is active. XSRST must never be activated with
'RES_SOFT_ARM926_CORE!, as this will prevent the debugger from running while one of the two cores is
in reset state.

4.3.3.4 Asynchronous JTAG Reset

The JTAG reset is triggered with the XTRST pin by the external debugger. Only the Embedded ICE logic of
the ARM926EJ-S is reset. To ensure that this Embedded ICE logic enters a defined state in operation
without a debugger, it is also reset by a PowerOn reset (XRESET). An internal logic operation is
implemented for this purpose.

4.3.3.5 Asynchronous ARM926 Watchdog Reset

The ARM926 watchdog reset is hardware monitoring of the software on the ARM926EJ-S. The basis for
monitoring is a time set in the watchdog timer. This time starts to run when the watchdog is activated. If the
timer is not retriggered to its initial value during this time, a watchdog reset (XRES_ARM926_WD) is
triggered (output ARM926 watchdog: WD_XWDOUT1). If the watchdog function is enabled
(WD_RES_FREI_ARM926) (see ASYN_RES_CTRL_REG), ERTEC 200P-3 is reset. The actual reset
signal is related to a configurable pulse generation. The ARM926_WDOG_RES bit in RES_STAT_REG is
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set during an ARM926 watchdog reset to allow an analysis of the reset event after a system restart. This bit
is not affected by the reset function triggered. Upon restart, the software can read RES_STAT_REG.

If, in a given application, you do not want expiry of the watchdog time to affect the operation of the PN-IP,
you can exclude the PN-IP from the watchdog reset (EN_WD_RES PN =0in ASYN_RES_CTRL_REG).

Note

The EN_WD_RES_PN bit is always set (PN-IP subject to ARM926 watchdog reset) if the PN-IP is
reset (see Table 4-4). If an asynchronous software reset is to be generated by the SW for the PN -
IP (see chapter 4.3.3.7), the SW must then set EN_WD_RES_PN = 0 again to avoid a PN-IP reset
at the end of the ARM926 watchdog time.

Before the watchdog expires, an interrupt is generated for the ARM926 watchdog interrupt and the
preliminary event 'WD_XWDOUTQO' is signaled to the external host over a GPIO pin.

The watchdog also runs when the clock source fails (e.g. quartz break). In this case, the PLL switches to its
free-running frequency (100 — 300 MHz).

When booting after a watchdog reset, the system uses the boot mode latched internally during PowerOn
reset.

4.3.3.6 Asynchronous Software Reset for ERTEC 200P-3 (without PN-IP)

In the ERTEC 200P, an asynchronous software reset can be triggered by setting the 'RES_SOFT' bit in
ASYN_RES_CRTL_REG; the PN-IP and PHYs are not reset. The SW_RES bit in RES_STAT_REG is set
during an asynchronous software reset to allow an analysis of the reset event after a system restart. This
bit is not affected by the reset function triggered. Upon restart, the software can read RES_STAT_REG.

When booting after a software reset, the system uses the boot mode latched internally during PowerOn
reset.

4.3.3.7 Asynchronous Software Reset for PN-IP

The PN-IP and PHYs can only be reset asynchronously by the software with the 'RES_SOFT_PN' bit in the
SCRB register 'ASYN_RES_CTRL_REG'.

The HW reset for the integrated PHYs is triggered by the 'phy_reset o' output of the PN-IP. Whenever the
SMI module in the PN-IP is not activated (configuration mode), 'phy_reset o — output' is active and keeps
the PHYs in the reset state.

A simultaneous asynchronous SW reset for the ERTEC 200P-3 and the PN-IP resets the complete
ERTEC 200P.

4.3.3.8 Asynchronous Software Reset for the ARM926EJ-S Core

The ARM926EJ-S core (without TCM926) has its own reset, which can be executed asynchronously by the
software with the 'RES_SOFT_ARM926_CORE' bit in the SCRB register '"ASYN_RES_ CTRL_REG'.
'RES_SOFT_ARM926_CORE' only affects the ARM926EJ-S core system and not TCM_Block 926.
TCM_Block_926 is reset with XRESET, XSRST, XRES_ARM926_WD or RES_SOFT.

The SW_RES_ARM926 bit in RES_STAT_REG is set during an asynchronous software reset for the
ARMO926EJ-S core system to allow an analysis of the reset event after a system restart. This bit is not
affected by the reset function triggered. Upon restart, the software can read RES_STAT_REG.

The asynchronous software reset for the ARM926EJ-S core system is needed once the boot loader has set
the final TCM926 configuration. The TCM926 configuration (DRSIZE for D-TCM and IRSIZE for I-TCM >
from TCM926_MAP register) is only applied to the ARM926EJ-S after a reset.
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4.3.3.9 Synchronous Software Reset (PN-IP, PER-IF, XHIF)

The PN-IP, peripheral interface and host interface can be reset synchronously by the software in the SCRB
register 'SYN_RES CTRL_REG'. These synchronous resets affect the SYN reset inputs of the
corresponding IPs and reset only the state machines and the local registers and not the parameter registers
or the AHB interface. The synchronous reset does not affect the reset input of a flip-flop. The SW must set
and then reset the relevant bits in 'SYN_RES_CTRL_REG'. This allows the SW to set the reset state itself.

4.4 GPIO Pins

The GPIO layer mainly provides means for flexible 1/O pin mapping / routing. By use of multiplexers it is
possible to obtain variable interconnections between predefined signal groups and ASIC I/O pins.

The structure of a single GPIO cell is shown in Figure 4-6. Each cell can either be used for I/O pin routing
or as input / output pin of the GPIO parallel ports.

ASIC Logical Modules
AltFunction AltFunction
Out In Output Enable
AAA
Register PORTXOUT '— | Register PORTxIN }4—‘ | Register PORTxDIR }1
: YVYVYY Yvy
Regist
PORTaALTSELO [P 0 1 2 3 » 0123 » 0123
Register L] MUX »| De-M U X » MUX
PORTXALTSEL1 ¥
with
x ={0..1}
y ={0..31} for Port 0
PAD y ={0..15} for Port 1
Single GPIO Cell (Port x Bit y)
PORTx_y

GPIO_Single.wmf

Figure 4-6: Single GPIO Cell

For I/O pin routing, one of 3 alternate functions can be selected for each GPIO cell. Also two parallel GPIO
cells are used to provide 6 alternate functions for each GPIO (see chapter 4.6 for GPIO pin mapping).

4.5 Pull-up/down Resistors
See chapter 3.8.2
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4.6 GPIO Pin Mapping

Table 4-5: GPIO Port O Input Mapping

GPIO Pin GPIO Registers | GPIO Alternate Function A | GPIO Alternate Function B | GPIO Alternate Function C
GPIOO_INT | GPIO_* 0.0 PNPLL_OUTO_a TIM_OUTO_a reserved
GPIO1_INT | GPIO_* 0.1 PNPLL_OUT1_a TIM_OUT1_a reserved
GPIO2_INT | GPIO_* 0.2 PNPLL_OUT2_a TIM_OUT2 DBGRQ
GPIO3_INT | GPIO_* 0.3 PNPLL_OUT3_a TIM_OUT3 DBGACK
GPIO4_INT | GPIO_* 0.4 PNPLL_OUT4_a TIM_OUT4 12C_SDOI_1_a
GPIO5_INT | GPIO_* 0.5 PNPLL_OUT5_a TIM_OUT5 [2C_SCLK_1_a
GPIO6_INT | GPIO_* 0.6 PNPLL_OUT6_a TIM_TRIGO_a [2C_SDOI_2_a
GPIO7_INT GPIO_*_0.7 PNPLL_OUT7_a TIM_TRIG1_a 12C_SCLK_2_a
GPIO8_INT | GPIO_* 0.8 PNPLL_OUT8_a TIM_TRIG2 SPI_2 SCLKIN_b
GPIO9_INT | GPIO_* 0.9 PNCLKA_IN_a TIM_TRIG3 SPI_2_SFRMIN_b
GPIO10_INT | GPIO_* 0.10 NOT_USED TIM_TRIG4 SPI_2 SSPOE_b
GPIO11_INT | GPIO_* 0.11 PNTIME_OUT _a TIM_TRIG5 SPI_2_SSPCTLOE_b
GPIO12_INT | GPIO_* 0.12 PNTIME_IN U2_CTS SPI_2_SCLKOUT b
GPIO13_INT | GPIO_* 0.13 WD_XWDOUTO_a U2_RTS SPI_2_SFRMOUT_b
GPIO14_INT | GPIO_* 0.14 [2C_SCLK_3 U2_TXD SPI_2 SSPTXD_b
GPIO15_INT | GPIO_* 0.15 I2C_SDOI_3 U2_RXD SPI_2_SSPRXD_b
GPIO16 GPIO_*_0.16 SPI_1 SCLKOUT_a reserved reserved

GPIO17 GPIO_*_0.17 SPI_1 SFRMOUT _a reserved reserved

GPIO18 GPIO_*_0.18 SPI_1 SSPTXD_a reserved reserved

GPIO19 GPIO_*_0.19 SPI_1 SSPRXD_a reserved reserved

GPIO20 GPIO_*_0.20 SPI_1_SSPOE_a reserved reserved

GPIO21 GPIO_* 0.21 SPI_1_SSPCTLOE_a reserved reserved

GPIO22 GPIO_*_0.22 SPI_1_SFRMIN_a reserved reserved

GPI023 GPIO_* 0.23 SPI_1_SCLKIN_a PNCLKA_IN_b reserved

GPIO24 GPIO_* 0.24 SPI_2_SCLKOUT _a TIM_OUTO_b reserved

GPIO25 GPIO_* 0.25 SPI_2_SFRMOUT _a TIM_OUT1_b reserved

GPIO26 GPIO_*_0.26 SPI_2_SSPTXD_a TIM_TRIGO_b reserved

GPIO27 GPIO_*_0.27 SPI_2_SSPRXD_a TIM_TRIG1_b reserved

GPI028 GPIO_* 0.28 SPI_2_SCLKIN_a U3_TXD PNTIME_OUT b
GPI029 GPIO_* 0.29 SPI_2 SFRMIN_a U3_RXD PNPLL_OUT6_b
GPIO30 GPIO_*_0.30 SPI_2_SSPOE_a reserved PNPLL_OUT7_b
GPIO31 GPIO_*_0.31 SPI_2_SSPCTLOE_a reserved PNPLL_OUTS8_b
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Table 4-6: GPIO Port 1 Input Mapping

GPIO Pin GPIO Registers | GPIO Alternate Function A | GPIO Alternate Function B | GPIO Alternate Function C
XHIF_Al GPIO_* 1.0 LOC_l00 reserved LOC_SCLKOUTO
XHIFE_A2 GPIO_* 1.1 LOC_lo1 reserved LOC_SFRMOUTO
XHIF_A3 GPIO_* 1.2 LOC_lO2 reserved LOC_SSPTXDO
XHIF_A4 GPIO_* 1.3 LOC_l03 reserved LOC_SSPRXDO
XHIF_A5 GPIO_* 1.4 LOC_l04 reserved LOC_SCLKOUT1
XHIF_A6 GPIO_* 15 LOC_lO5 reserved LOC_SFRMOUT1
XHIE_A7 GPIO_* 1.6 LOC_lO6 reserved LOC_SSPTXD1
XHIF_A8 GPIO_* 1.7 LOC_lo7 reserved LOC_SSPRXD1
XHIF_A9 GPIO * 1.8 LOC_l08 reserved SPI_1_SCLKOUT_b
XHIF_A10 GPIO_* 1.9 LOC_109 reserved SPI_1_SFRMOUT b
XHIF_A11 GPIO_*_1.10 LOC_|010 reserved SPI_1_SSPTXD_b
XHIF_A12 GPIO_* 1.11 LOC_lO11 reserved SPI_1_SSPRXD_b
XHIF_A13 GPIO * 1.12 LOC_l012 reserved SPI_1_SSPOE_b
XHIF_A14 GPIO * 1.13 LOC_l013 reserved SPI_1_SSPCTLOE_b
XHIF_A15 GPIO * 1.14 LOC_l014 reserved SPI_1_SCLKIN_b
XHIF_A16 GPIO_* 1.15 LOC_lO15 reserved SPI_1_SFRMIN_b
XHIF_A17 GPIO_* 1.16 LOC_lO16 reserved U1_CTS

XHIF_A18 GPIO_* 1.17 LOC_lO17 reserved U1_DCD

XHIF_A19 GPIO * 1.18 LOC_l018 reserved Ul DSR
XHIF_SEG_2 GPIO_*_1.19 LOC_IO19 reserved Ul_RI

XHIF_SEG_O GPIO_*_1.20 LOC_1020 reserved Ul_RTS
XHIF_SEG_1 GPIO_* 1.21 LOC_1021 reserved U1l _DTR
XHIF_XRDY GPIO_* 1.22 LOC_1022 reserved U4_TXD

XHIF_XRQ GPIO_* 1.23 LOC_1023 reserved U4_RXD
XHIF_XWR GPIO_* 1.24 LOC_1024 reserved PNPLL_OUTO_b
XHIF_XRD GPIO_* 1.25 LOC_1025 reserved PNPLL_OUT1 b
XHIF_XCS_R_A20 | GPIO_* 1.26 LOC_1026 reserved PNPLL_OUT2_b
XHIF_XCS_M GPIO_* 1.27 LOC_1027 reserved PNPLL_OUT3 b
XHIF_XBEO GPIO_*_1.28 LOC_IO28 reserved PNPLL_OUT4_b
XHIF_XBE1 GPIO_* 1.29 LOC_1029 reserved PNPLL_OUT5 b
XHIF_XBE2 GPIO_* 1.30 LOC_1030 reserved U1l_TXD
XHIF_XBE3 GPIO_* 1.31 LOC_l031 reserved Ul_RXD
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Table 4-7: GPIO Port 2 Input Mapping

GPIO Pin | GPIO Registers | GPIO Alternate Function A | GPIO Alternate Function B | GPIO Alternate Function C
XHIF_DO GPIO_* 2.0 LOC_1032 reserved reserved
XHIF_D1 GPIO_* 2.1 LOC_1033 reserved reserved
XHIF_D2 GPIO_* 2.2 LOC_1034 reserved reserved
XHIF_D3 GPIO_* 2.3 LOC_1035 reserved reserved
XHIF_D4 GPIO_* 2.4 LOC_1036 reserved reserved
XHIF_D5 GPIO_* 2.5 LOC_1037 reserved reserved
XHIF_D6 GPIO_*_ 2.6 LOC_1038 reserved reserved
XHIF_D7 GPIO_*_ 2.7 LOC_I039 reserved reserved
XHIF_D8 GPIO_* 2.8 LOC_1040 reserved reserved
XHIF_D9 GPIO_* 2.9 LOC_1041 reserved reserved
XHIF_D10 | GPIO_* 2.10 LOC_l042 reserved NOT_USED
XHIF_D11 | GPIO_* 2.11 LOC_1043 reserved WD_XWDOUTO_b
XHIF_D12 | GPIO_*_2.12 LOC_1044 reserved reserved
XHIF_D13 | GPIO_*_2.13 LOC_1045 reserved reserved
XHIF_D14 | GPIO_* 2.14 LOC_1046 reserved reserved
XHIF_D15 | GPIO_*_2.15 LOC_1047 reserved reserved
XHIF_D16 | GPIO_* 2.16 LOC_l048 reserved 12C_SDOI_1 b
XHIF_D17 | GPIO_* 2.17 LOC_1049 reserved I2C_SCLK_1_ b
XHIF_D18 | GPIO_* 2.18 LOC_1050 reserved 12C_SDOI_2_b
XHIF_D19 | GPIO * 2.19 LOC_l051 reserved I2C_SCLK 2 b
XHIF_D20 | GPIO_*_2.20 LOC_l1052 reserved reserved
XHIF_D21 | GPIO_*_2.21 LOC_l1053 reserved reserved
XHIF_D22 | GPIO_*_2.22 LOC_l054 reserved reserved
XHIF_D23 | GPIO_*_2.23 LOC_lO55 reserved reserved
XHIF_D24 | GPIO_* 2.24 LOC_lO56 reserved reserved
XHIF_D25 | GPIO_*_2.25 LOC_lO57 reserved reserved
XHIF_D26 | GPIO_*_2.26 LOC_l1058 reserved reserved
XHIF_D27 | GPIO_*_2.27 LOC_l059 reserved reserved
XHIF_D28 | GPIO_*_2.28 LOC_1060 reserved reserved
XHIF_D29 | GPIO_*_2.29 LOC_l061 reserved reserved
XHIF_D30 | GPIO_*_2.30 LOC_l1062 reserved reserved
XHIF_D31 | GPIO_*_2.31 LOC_l1063 reserved reserved
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4.7 Configuration Pins

Global use cases and different test modes can be set with EMC pins that are latched in the CONFIG_REG
register during an XRESET active PowerOn reset. These pins resume their EMC function in normal mode
once the reset is cleared.

CONFIG(0): Enable REF_CLK output (25 MHz) or disable (tristate).
CONFIG(1): always ‘1’ - ARM clock 250 MHz.

CONFIG(2): always ‘0’ - The OSPI operates in Non-Oct-Mode
CONFIG(6-3): XHIF interface setting: (off, 16/32-bit)

XHIF_XRDY setting: (low-active, high-active)
XHIF_XWR setting: (Wr or Read/Write Control)

Table 4-8: Configuration Pins

Meaning

CONFIG(6)
PIN: A23
CONFIG(5)
PIN: A22
CONFIG(4)
PIN: A21
CONFIG(3)
PIN: A20
CONFIG(2)
PIN: A19
CONFIG(1)
PIN: A18
CONFIG(0)
PIN: A17

- - - - - - 1 REF_CLK tristate

_ - B - - - 0 REF_CLK output (25 MHz)

- - - - - 0 - 125 MHz ARM clock

- - - - - 1 - 250 MHz ARM clock

- - - - 0 - - OSPI operates in Non-Oct-Mode

0 0 0 0 - - - XHIF = on, 16-bit mode, GP1095-80 and GP1063-62 on (all
inputs), XHIF_XWR has read/write control, XHIF_XRDY is
high-active

0 0 0 1 - - - XHIF = on, 16-bit mode, GP1095-80 and GPI063-62 on (all
inputs), XHIF_XRD / XHIF_XWR separate, XHIF_XRDY is
high-active

0 0 1 0 - - - XHIF = on, 16-bit mode, GP1095-80 and GP1063-62 on (all
inputs), XHIF_XWR has read/write control, XHIF_XRDY is
low-active

0 0 1 1 - - - XHIF = on, 16-bit mode, GP1095-80 and GPI063-62 on (all
inputs), XHIF_XRD / XHIF_XWR separate, XHIF_XRDY is
low-active

0 1 0 0 - - - XHIF = on, 32-bit mode, GP1095-32 off, XHIF_XWR has
read/write control, XHIF_XRDY is high-active

0 1 0 1 - - - XHIF = on, 32-bit mode, GP1095-32 off, XHIF_XRD /
XHIF_XWR separate. XHIF_XRDY is high-active

0 1 1 0 - - - XHIF = on, 32-bit mode, GP1095-32 off, XHIF_XWR has
read/write control, XHIF_XRDY is low-active

0 1 1 1 - - - XHIF = on, 32-bit mode, GP1095-32 off, XHIF_XRD /
XHIF_XWR separate, XHIF_XRDY is low-active

1 0 0 0 - - - XHIF = SPI, GPI095-62. 54-32 on (all inputs)
Note: The boot code does not support an XHIF boot with the
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Meaning
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setting CONFIG(6:3)="1000".
1 0 0 1 - - - | XHIF = off, GPI095-32 on (all inputs)
1 1 0 0 - - - XHIF = on, 32-bit mode, GP1095-32 off, XHIF_XRD /
XHIF_XWR separate, XHIF_XRDY is low-active,
Note: The boot code does not support an XHIF boot with the
setting CONFIG(6:3)="1100". If an XHIF boot is nevertheless
necessary, it must be executed in the setting
CONFIG_REGI[6:3] == "0111".
Rest - - - | XHIF = off, GP1095-32 on (all inputs)

blue: Default setting with the internal pulls

Note

e GPIO configuration is done in hardware, XHIF configuration is done by PBL only if XHIF
boot is selected

e During reset the internal pulls are not applied. External pulls must be connected in order to
set the required settings.
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4.8 Boot Pins

The required boot mode is saved in the BOOT_REG boot register. Some of the pins of the EMC interface
are assigned to the boot register bits 0...4. The EMC pins are latched to the boot register during an active
XRESET reset and return to their normal function with an inactive reset.

Table 4-9: Boot Modes

Boot(4) Boot(3) Boot(2) Boot(1) Boot(0) Boot | Booting...
= XAV_BF | = A[16] = A[15] =XOE_DRIVER | = DTXR mode

External NOR flash (16-bit) V),

1 1 0 0 1 1 ASYNC_ADDR_MODE =1
External NOR flash (32-bit) ,

1 1 0 1 0 2 ASYNC_ADDR_MODE = 1

1 1 1 1 1 7 XHIF full (external host
Octal-SPI via

0 1 1 1 0 9 external serial 8 Byte RSC 2
memory (slave)

The secondary boot loader is run straight from the NOR flash and not from the TCM. The default mode,

D i.e., without external resistors, is a NOR flash with an access width of 32 bits and is selected with the
internal pull circuit (highlighted in blue).
2) With error correction and recognition (Reed-Solomon) of max. 8 bytes under usage of the Reed-Solomon

Controller (RSC)

Note

During reset the internal pulls are not applied. External pulls must be connected in order to set the
required settings.
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4.8.1 Startup Times
Depending on the boot mode, the ERTEC 200P-3 requires one of the following startup times:
Table 4-10: Startup Times

B Booting... .
m%%te ooting t1 tz (startup time)
1 External NOR flash (16-bit), Compile mode 485 ps na?
ASYNC_ADDR_MODE =1 h
2 External NOR flash (32-bit), Compile mode 485 us na?
ASYNC_ADDR_MODE =1 o
7 41 ps per 1024 bytes (depends on
XHIF full (external host) 325 s external master speed)
9 Octal-SPI vi | serial 454 ps per RSC page (236 bytes
ctal-SPI via external serial 1 net),
memory (slave) 8 bytes RSC 554 us

515 ps for first RSC page

1)

With error correction and recognition (Reed-Solomon) of max. 8 bytes under usage of the Reed Solomon
Controller (RSC)

In Compile mode the SBL execution starts immediately after t1. The SBL is executed by the processor directly
from the source memory location (e.g., flash)

t1: Time between XRESET end and loading of first SBL data.

t2: Time from loading of first SBL data until the first command of the SBL is executed (startup time). This
includes the time for copying data. If the alternative block is used or several data bytes are copied, the time
may be longer.

The startup times in ERTEC 200P-3 are calculated based on t1+t».
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5 Package

5.1 Package Drawing

The ERTEC 200P-3 has a 358-ball full grid P-LFBGA package. The ball pitch is 0.8 mm. The package size
is 17 mm x 17 mm. The inner rows of balls act as the voltage supply and as thermal balls (see chapter 5.2).

Package dimensions
P-LFBEGA358-1717-0.80-001/F01

"Unit:mm"
I
|
|
|
|
- T _________ | D
|
|
|
! Y
| .
(S |£
Figure 5-1: Package Dimensions (Top, Side)
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Figure 5-2:

Figure 5-3:
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ERTEC 200P-3 Package Drawing
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5.2 Ball Layout
Top-View

Lower Ball .------------------n

XHIF_D15

XHIF_XRDY | XHIF_D10 | XHIF_D13

XHIF_D1

XHIF_D14 | XHIF_D11

XHIF_XBEO | XHIF_XRQ

)
‘ |

Figure 5-4: Ball Layout

Signals are grouped according to their color

GPIOO...31
XHIF (GPI032..55)

GPIO24 GPIO12_INT|GPIO11_INT GPIO7_INT
GPIO21 | GPIO29 GPIOL0_INT|GPIO14_INT|GPIO15_INT| GPIOG_INT
GPI027 | GPIO20 GPO19 D3 D2 D14
GPI022 GPIO30 ‘GPIO9_INT [GPIO13_INT| GPIO4_INT D12 D9 D7
GPI03L GPIOB_INT GPIO3_INT D6 D10
XOE DRVE| o |XBEO_DQM|XBE1 DQM
R 0 1
"DD'?,A—P” VDD_CORE | VDD33 .- XCS_PER1 | XCS_PERO|  A21 22
EPLER [P VDD'?,M’H VSSOARH o\ GND VDD.CORE GND  VDD_CORE 23 M8 A20 A7
VDDA _PHY VSSA PHY GND GND GND VDD_EMC A19 XWR Al5 Al6
AV“EL""—P AVDD_PLL  GND GND GND  VDD_CORE XRD | XRDY.BF | Al4 XAV_BF XWE—MSDRA
VDD_XHIF VDD_CORE  GND GND C'—';{:ESD CL:;?’ESD XC‘SAE‘SDR AL3
VDDRD—F VDDA _PHY VSSA PHY GND  VDD_CORE M2 |xRDY_PER| A1 XR":E‘SDR XCS—’:DRA
VDDIOVA_PH LR GND VDD_CORE GND [e\[0) VDD_EMC CLKXI,TASDR A10 A0 GND CL';;?IBSD
"DD'?,A—P” VDD_CORE VDD_XHIF  VDD_OSPI VDD_OSPI 26 8 s I
D16 [XCS_PER3| A3 AL
XHIF_A18 XHIF_D30 | XHIF_D24 D29 I3 XBEZEDQM 2
XHIF_XWR GND GND XHIF_A16 XHIF_D21 | XHIF_D28 | XHIF_D29 | XHIF_D20 | XHIF_D17 D25 D17 XBE3§DQM GND XCS_PER2
XHIF_A12 XHIF?;(CS_ XHIF_A17 XHIF_A4 GND XHIF_D27 GND XHIF_D25 D21 D19 D27 D31 D18
XH":—fEG— X“":—ZSEG— XHIF_A2 | XHIF_D31 | XHIF_A14 | XHIF_D18 | XHF D16 RS D26 D28 D30 D20
X”'f:;‘zcosf XHIF_ALS | XHF_ALL | XHF_A6 | XHF_A7 | XHF_AS | XHF_A8 |XHIF_XBE2| XHIF_D26 | XHF_D22 | XHIF_D23 | XHF_ D19 | D24 23 022 oD
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5.3 Marking (Printed)
The ERTEC 200P-3 ASIC package is printed as follows:

SIEMENS

ERTEC200P-3

T6WZ9SBG-0001

TAIWAN $$¥¥@@@
TR

Figure 5-5: Marking
5.4 Order Codes (MLFBs)
Table 5-1: Order codes

Number of pieces? Order Code Packing information
ERTEC200P-3 10 6ES7195-0BH03-0XA0 Cut Tape
ERTEC200P-3 100 6ES7195-0BH13-0XA0 Tape&Reel
ERTEC200P-3 800 6ES7195-0BH33-0XA0 Tapeé&Reel

5.5 Thermal Characteristics
The following values apply to the ERTEC 200P-3 through usage of the selected package:

Table 5-2: Thermal Characteristics

Package Ambient junction-to-ambient air junction-to-top thermal
temperature Ta thermal resistance Oja characterization parameter Wjt

P-LFBGA358- 25°C 27.9 °C/W 0.32 °C/W

1717-0.8

(ERTEC 200P-3) 85°C 24.5 °C/W 0.35 °C/W

The conditions are as follows:

Chip size 3.962 mm x 4.592 mm

Natural air cooling (no airflow)

JEDEC standards conformance

Six layer board (thickness 1.2 mm, layer stack A5E00886630BS, 85% VIA/Ball)

1 The number of pieces may be subject to change.
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e Thermal resistance around the working point of 1.1 W
With
Tr ... temperature at the top center of the package and
P ... the chip’s total power dissipation

The ERTEC 200P-3 junction temperature Tj can be estimated with formulas (1) or (2).

(1) Bja=(Ts—=Ta)/P

2 Yjt=(Ts-T7)/P

EIA/JEDEC51-1, 51-2 define thermal characters as follows,

Bja Thermal resistance, junction-to-ambient

Yit Thermal characterization parameter, junction to
the top center of the package surface.

fjc  Thermal resistance, junction-to-case

@jb  Thermal resistance, junction-to-ball

5.5.1 Max. junction temperature Ty

With a maximum power dissipation of the ERTEC 200P-3 of < 944 mW (see chapter 3.9) an actual junction
temperature (temperature on the die) results of:

Table 5-3: Max. Juction Temperature

Ambient Junction Top-Case

temperature Ta temperature Ty temperature Tt
P-LFBGA358-1717-0.8 <514°C <511°C
(ERTEC 200P-3) <108.2 °C <107.8 °C

The lifetime depends on the junction temperature at 100 % duty.
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Table 5-4: Livetime

Junction Temperature (with 100% duty) | Hard Error FIT Rate | Max. Lifetime?
100°C 4.4 FIT 10 years
105°C 59FIT 10 years
108°C 70FIT 10 years
110°C 78 FIT 10 years
112°C 8.7 FIT 10 years
115°C 10.2 FIT 7.7 years
118°C 12.0 FIT 6.1 years
120°C 13.3FIT 5.3 years

5.6 Solder Profile

The following lead-free reflow soldering profile (acc. to the IPC J-STD-020D-1) will be guaranteed.

v

Max. Ramp Up Rate = 2°Cis

¥ e e-Te -5%C
o

Max, Ramp Down Rate = 6°C/9

- %

(2 o]

t,,[i]

Temperature
=y i
=3

25

f—10]—Time 25°C to Peak

Time —>

Figure 5-6: Solder Profile

1 After this period of time the devices will fail epidemically because of electromigration. The values of the
maximum lifetime for a junction temperature below 112°C shall be higher than 10 years, but Toshiba
supports a maximum of 10 years for this technology only. The devices, which are used at these lower

temperatures, will not fail after 10 years epidemically.
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Table 5-5: Tabular form for soldering profile data

Key | Par. Profile Feature Pb free Process
R.1 | Tsmin Minimum pre-heating temperature 150 °C

R.2 | Tsmax Maximum pre-heating temperature 200 °C

R3 |ts Pre-heating time (Tsmin to Tsmax) 120 sec

R.4 | dT/dtup Average ramp-up rate (Tsmax to Tp) 3 °C/sec max.

R5 [ TL Liquidous temperature 217 °C
R.6 |tL Time duration at liquidous min. 90 sec
R.7 | Tp Peak package body temperature min. 260°C for package < 350 mm?3

min. 245°C for package > 350 mm?

R.8 | tp Time within 5 °C of the specified | min. 30 sec
Peak package body temperature Tp

R.9 | dT/dt down | Average ramp-down rate (Tp to Tsmax) | 6 °C/sec max.

R.10 | t25°-peak Time 25 °C to peak temperature 8 minutes max.

Measurement points during re-flow soldering: at the critical termination, the top side of the component body
(acc. to the IEC 60068-2-58). Number of passes: all products supporting reflow soldering shall be capable
of 3 passes.
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Figure 5-7: Reflow Profile

Table 4-2 Pb-Free Process - Classification Temperatures (T.)
r

Package Volume mm* Velume mm™” Volume mm™*
Thickness <350 350 - 2000 =2000
J <1.6 mm 260 °C 260 °C 260 °C
1.6 mm - 2.5 mm 260 °C 250 °C 245°C
\ >2.5 mm 250 °C 245 °C ' 245 °C

5.7 Packing Information

5.7.1 Tape&Reel

Final testing and packing will be done at two different sites (STK in Oita/Japan and ASE in
Kaohsiung/Taiwan). The Tape&Reel specification differs slightly.

Copyright © Siemens AG 2023. All rights reserved 133 ERTEC 200P-3 Data Sheet

Technical data subject to change Version 1.0



5.7.1.1 Tape&Reel specification for STK final testing and packing
Toshiba product name: T6WZ9SBG-0001(ETO)

trailer . 2.00£0.10 » leader 5
_ 4010 24.004010 4.00£0.10 &
#1.50-a.0a B -
i _ _ ‘-—l &1 —
- Hi e A o
I { =1 o
T ] :' o ) A § ., R ‘\
QP Ry slgg g |
|8 |8 | EF —
== sl¢ = b
1 = , . ——
lh‘ w Vfg}:.g
Hb 444 4444 i
. -, +0.12 0.30+0.05
@ #1 Pin position of 92.00-000 P (1.08)
package device Sprocket hole skew 15048 \ 2.2640.10

i\ l Section B-B

t
-+

TV Dotz (Full Radiug) Section A—h

Figure 5-8: Carrier Tape (STK)

Note

The corner and ridge radiuses (R) of inside cavity are 0.3 mm max.

Cumulative tolerance of 10 pitches of the sprocket hole is £0.2 mm.

Measuring of cavity positioning is based on cavity center in accordance with JIS/IEC standard.

Carrier tape dimensions follow EIA-481 standard.

| COVeI" Tape | ] Reel Internal diameter : @ 100mm

External diameter : @ 330mm

F3E)~ < {FEE

Internal
diameter :
@© 77.2mm

Width : 25.5mm

Central part in detail

W1:33.4+/-0.9mm
W2 :37.4+/-0.8mm

&
Shaft hole part in detail

Figure 5-9: Cover Tape & Reel (STK)
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5.7.1.1 Tape&Reel specification for ASE final testing and packing
Toshiba product name: T6WZ9SBG-0001(ETT)
B Carrier Tape

Trailer 4a B Leader
4.00£0.10 (Po) 2 =
.0 Ho S Sprocket hole skew
S 0.30+0.05(T —
3 X m
| 1 =] b
I e &2
. “—e—0 " Qe
‘ | H|E N
| ”
I | ~t
,,,,,,, b oo b4 A*+$J$$ | Do2 (Fuil Rasus)
Vo 2-RO7S
a4 1%
Nl
@ #1 Pin position of package device = . 502010
o ——} =L

Figure 5-10: Carrier Tape (ASE)

Note

Carrier tape dimensions follow EIA-481 standard.

Dimensions in mm.

10 Sprocket hole pitches cumulative tolerance +0.20 mm.

Camber not to exceed 1 mm in 250 mm.

Pocket position relative to sprocket hole measured as true position of pocket, not pocket hole.

Volume resistivity 2 1.0*10* ~ <1.0*10%! ohm-cm (surface resistivity =2 1.0¥10% ~ <1.0*10? ohms/sq

B Cover Tape B Reel
- ToTAL LENGTH »
- r
o
/.‘l,.
| ==
. |
<
A T s
NOTES N e
1.Dimensions labeled Ref are N ‘E;i SR AT
o R 21 o reference dimensions only. DETAL A(2:1)
i . 2 All Dimensions in Millimeters
C T w Normal Hub Width W1 W2 max a b
766mm | 0052(+/-0.005mm | 255(+/-0.)mm 16mm 16.5(+0.70/-030) 192 45 | %%

Figure 5-11: Cover Tape & Reel (STK)
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5.7.2 Packing
5.7.2.1 Packing specifications for STK final testing and packing

» Reel » Dry pack bag » Inner carton
Toshiba shipping label ) )

i oD Moisture-proof sack Plastic adhesive tape
Toshiba shipping label (Heat sealed at mouth of sack) Carton (transparent)

Cover tape

Subject \ // /)I%\
prodT\ ) — \ —/ | Reel
=AY

Embossed tape

Quality assurance tape
Toshiba shipping label y P

Desiccant /Indicator
- Desiccant and HIC Integrated type
+ HIC : One point type

Figure 5-12: Packing specifications (STK)
5.7.2.2 Packing specifications for ASE final testing and packing

» Inner carton

» Dry pack bag

Moisture-proof sack Plastic adhesive tape
(transparent)

> Reel
ASE shipping label

(Heat sealed at mouth of sack)

Cover tape Carton

;ﬁﬁg \\ \_‘///, 5 ;\/\) Reel
@/ﬁy\\/

Embossed tape

Quality assurance tape

Toshiba shipping label Toshiba shipping label

Desiccant /Indicator
+ HIC: Three points type

HUMOITY NDICATOR

Figure 5-13: Packing specification (ASE)

5.7.3 Moisture Sensitivity Level
ERTEC 200P-3: J-STD-20 MSL3.
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5.7.4 Storage Temperature

Table 5-6: Storage Temperature

symbol min max unit
Storage Tstg -40 125 °C
Temperature
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6 Quality

6.1 Hard-Error FIT Rates

(24h per day and 60% UCL (Upper Confidence Level))
Table 6-1: Hard-Error FIT Rates

FIT-Rate for hard errors / silicon defects:

60°C ambient temperature | 1.8 FIT (in 10 years),

Component Hours (Device hour): 1.13E+09 hr

70°C ambient temperature | 3.3 FIT (in 10 years),

Component Hours (Device hour): 8.30E+08 hr

85°C ambient temperature | 7.8 FIT (in 10 years),

Component Hours (Device hour): 2.58E+08 hr

6.2 Soft-Error FIT Rates

Double bit errors: The adjacent bits in single port RAMs are in different words, therefore they can be
corrected by ECC. Based on literature values and simulation results double bit fails have a probability of
1/10™ to 1/100% of single bit fails.

Soft-error rate for the memories in the ERTEC 200P-3 (alpha & neutron):
Table 6-2: Soft-Error FIT Rates

om | 2000m | 2300m | 2500m | 3000m | 3500m | 4000m | 5000m
Alphat 16.1FIT
Neutron? 335FIT | 176.2FIT | 220.1FIT | 254.3FIT 359.8 FIT | 500.5FIT | 684.4FIT | 1220.1FIT
Factor to x 1.0 x 5.26 X 6.57 X 7.59 x10.74 X 14.94 x 20.43 x 36.42
neutron Om3
Total SER 49.6 FIT | 192.3FIT | 236.2 FIT 270.4FIT | 375.9FIT | 516.6 FIT | 700.5FIT | 1236.2 FIT
Note

The neutron factor for various different heights can be calculated at the following WEB link:
http://www.seutest.com/cgi-bin/FluxCalculator.cgi

6.3 RoHS/REACH

Information about RoHS and REACH can be found at BOMcheck (see https://app.bomcheck.com/) with the
Toshiba product name: T6WZ9SBG.

1 Calculation based on 175 FIT/MBit
2 Calculation based on 364 FIT/MBit
3 Location: New York, USA
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