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Features

» Integrated processor ARM926EJ-S
e 125/ 250 MHz Core Frequency
16 KB Data-Cache
16 KB Instruction-Cache
256 KB TCM-RAM
8 KB Boot ROM
Little Endian

» System Bus Structure
e 32 Bit/ 125 MHz AHB Bus

e Multi-Layer AHB Lite with 7
Masters and 12 Slaves

¢ AHB Address Range Monitoring

» Local Bus Unit (XHIF)
e Allows External Master to access
internal ERTEC 200P registers
e 16/ 32-Bit Data Bus
e 2 x4 Paging Registers

» Memory Controller (EMC)
e 8/16/ 32 Bit Data Bus
e 4 chip selects
e Supports SDRAM, SRAM, Burst
Mode Flash ROM

Onchip Peripherals

DMA Controller
6 Timers
2 Watchdogs

I/0O Interfaces

2 x 2 SPI Interfaces
4 UARTs

1 I12C-Interface

One 96-bit GPIO Port
1,8/ 3,3 V I/O Buffers

Test / Debug Functionality

Boundary Scan

Integrated Ethernet-Phy

2 Ports

Supports 100Base-TX and -FX
Auto Cross Over

Auto MDIX

Jitter free Latency

Package

400 Pin FPBGA
Size 17mm x 17 mm

Ball Pitch 0,8mm
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Figure 1: ERTEC 200P Blockdiagram

1.1 Key Functional Units

1.1.1  Processor Core Subsystem (ARM926)

¢ ARMO926EJ-S Processor Core
¢ 8 Kbyte Boot ROM
o 256 Kbyte TCM-RAM

- EDC with 1-Bit Error Correction and 2-Bit Error Detection, with byte access
- configurable as Data (256-0) or Instruction (0-256)-RAM
- configuration-step: 64 Kbyte
e ARM Interrupt Controller
- max. 96 Interrupts
- max. 8 fast Interrupts
- 8 Software Interrupt inputs and 86 Hardware Interrupt inputs

e Embedded Trace Macrocell (ETM9, see /2/) for Debugging
e JTAG Block for Debugging
¢ Memory Management Unit (MMU) with Translation Lookaside Buffers (TLBS)
e Separate Data and Instruction-Bus
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1.1.2 Processor Bus Unit

¢ 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:
e CAS-Latency: 2 or 3 clocks
e  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 bits column-address MA(13), MA(11:2)
e  max. 14 bits 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
DMA Controller
- 1 Channel
- 31 Jobs
= 20 can be started from hardware
= 31 can be started from software
Two SPI Interfaces
- SPI1 via dedicated Pins
- SPI2 via GPIO Pins
UART Interface via dedicated 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 (Module WDG1)
- Watchdog Interrupt Generation via Counter 0
- Watchdog Reset Generation via Counter 1
- Once started, the watchdog can only be stopped by a Power-On Reset.

1.1.3 PROFINET-IP (PN-IP)

2 Ethernet-Ports

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

Fast Forwarding

Short Preamble

Dynamic Fragmentation

IRT-Forwarding

PN-PLL

Support for Syncronisation-Protocolls (PTCP)

1.1.4 Peripheral Interface (PER-IF)

e Supports Consistency for IO Data
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2 Pin Description

In the signal tables, the following abbreviations are used:

Abbreviation
C

S

0OSC

dn

up
disabled
PECL

bi

AO

Al

NC

n/a

Description

CMOS Input

Schmitt Trigger Input
Oscillator Input

Internal 50 kQ pull-down resistor

Internal 50 kQ pull-up resistor

Internal pull is disabled

Positive emitter coupled logic

Bidirectional Port
Analog Output
Analog Input

No connection
Not Applicable
Not Applicable

Note that signals with the prefix “X” are active low signals.

2.1 Signal Table
Hint: If no load capacitance (CL) is specified in the table, a default load of 20 pF is used.

211 Signalgroup "System"

Signal Signaldescription Dir | Output Input Internal | Current | I-Typ | fout CL/ | pinid

v) v) Pull (mA) (MHz) | MAX

(pF)
REF_CLK Reference Clock MII (ext PHY) bi 3.3 3.3 - 6 C 25 50 | W16
BYP_CLK F-Timer Clock in - 3.3 - - T11
XRESET HW-Reset in - 3.3 up - S w15
CLKP_AY Quartz crystal connection in - 3.3 - - 0osc Y14
CLKP_B" Quartz crystal connection out 3.3 - - 12 - 25 50 | wi4
Y see Chapter 6.3.1 for recommended crystal or Chapter 6.3.2 for usage of external clock source
2.1.2 Signalgroup “Test”

Signal Signaldescription Dir | Output Input Pull Current I- fout | CL/ | pinid

V) V) (mA) Typ | (MHz) | MAX

(pF)

TEST? IC-Test-Mode in - 3.3 dn - S R9
TMC1P Testmode_1 in - 33 - - c F12
T™MC2Y Testmode_2 in - 33 - - C R14
CTRL_STBYO Stby for  3V3 GPIO(31:0) in - 3.3 up - S M15
CTRL_STBY1 Stby for 1V8/3V3 GPIO(95:32)/XHIF | in - 1.8/3.3 up - S J15
CTRL_STBY2 Stby for 1V8/3V3 GPIO(95:32)/XHIF | in - 1.8/3.3 up - S F9
TACTY TESTACT-TAP-RESET in - 3.3 dn - S R12
Y see Table 2 how to use this pin
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213

Signalgroup “PHY”

Signal Signaldescription Dir | Output | Input | Internal | Current | I-Typ | fout CL/ | pinid
() () Pull (mA) (MHz) | MAX
(pF)
L_PHY_1 Link Status PHY 1 out | 33 - - 8 - 0.1 20 | U20
A_PHY_1 Activity Status PHY 1 out | 33 - - 8 - 0.1 20 | T13
L_PHY_2 Link Status PHY 2 out | 33 - - 8 - 0.1 20 | U19
A_PHY_2 Activity Status PHY 2 out | 33 - - 8 - 0.1 20 | T12
P2RXN Port2 differential receive input bi AO Al - 18 - 62,5 | n/a” | N20
P2RXP Port2 differential receive input bi AO Al - 18 - 62,5 | na” | N19
P2TXN Port2 differential transmit output bi AO Al - 18 - 62,5 | n/a” | M20
P2TXP Port2 differential transmit output bi AO Al - 18 - 62,5 | na” | M19
P2RDXP Port2 FX differential receive input in - 33 - - PECL - - w12
P2RDXN Port2 FX differential receive input in - 3.3 - - PECL - - Y12
P2TDXP Port2 FX differential transmit output | out 3.3 - - 12 - 62,5 30 w9
P2TDXN Port2 FX differential transmit output | out 3.3 - - 12 - 62,5 30 Y9
P2SDXP Port2 FX differential SD input in - 3.3 - - PECL - - w11l
P2SDXN Port2 FX differential SD input in - 3.3 - - PECL - - Y11
EXTRES Reference Resistor of 12.4 kohm in - Al - - - - - K19
ATP Analog Test Function out AO - - - - - - K18
P1SDXN Portl FX differential SD input in - 3.3 - - PECL - - A1l
P1SDXP Portl FX differential SD input in - 3.3 - - PECL - - B11
P1TDXN Portl FX differential transmit output | out 3.3 - - 12 - 62,5 30 A9
P1TDXP Portl FX differential transmit output | out 3.3 - - 12 - 62,5 30 B9
P1RDXN Portl FX differential receive input in - 3.3 - - PECL - - A12
P1RDXP Portl FX differential receive input in - 33 - - PECL - - B12
P1TXP Port1 differential transmit output bi AO Al - 18 - 62,5 | na” | J19
P1TXN Port1 differential transmit output bi AO Al - 18 - 62,5 | na” | J20
P1RXP Port1 differential receive input bi AO Al - 18 - 62,5 | n/a” | H19
P1RXN Port1 differential receive input bi AO Al - 18 - 62,5 | n/a” | H20
P1FXEN? Port1 (100BASE-FX mode enabled) | out | 3.3 - - 12 - 0 30 c9
P2FXEN? Port2 (100BASE-FX mode enabled) | out | 3.3 - - 12 - 0 30 Y8
TESTDOUTS” | TestOut out | 3.3 - - 12 - 0 30 B8
TESTDOUT6” | TestOut out | 3.3 - - 12 - 0 30 | A8
TESTDOUT7? | TestOut out | 3.3 - - 12 - 0 30 | vi0
Y External circuitry defined by Renesas which is not pure capacitive. See Chapter 6.2.4
2 see Table 2 how to use this pin
Hints for board-design:
See Chapter 6.2.3
2.1.4 Signalgroup "JTAG-Ports"
Signal Signaldescription Dir | Output | Input | Pull | Current | I-Typ | fout | CL/ | pinid
) ) (mA) (MHz) | MAX
(pF)
XTRST JTAG — Reset in - 33 - S - - P4
RTCK JTAG - Sync TCK out | 33 - - - 50 50 | w7
TCK JTAG — Clock in - 33 | dn S - - P3
TDI JTAG — Data In in - 3.3 - S - - | ws
TDO JTAG - Data Out out”| 33 - - - 50 | 50 | R7
TMS JTAG - Test Mode Select in - 3.3 - S - - T8
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XSRST System-Reset for Debugging bi 3.3 3.3 up 6 0.1 50 | R10

TAP_SEL" | TAP-Selector in - 33 - - - - T7

NCY Not used. Must be connected with a in - 33 - - S - - P6
Pullupto 3,3V

Y see Table 2 how to use this pin

In the following table the different suggestions for the external pull wiring of the JTAG-Interface is

shown.

JTAG
Signal

Signal
Direction

ERTEC 200P
internal pull

Default
circuit for the
final product

Circuit for
Debugging,
ARM
recommended

recommended
JTAG circuit

Recommendation from Debug
supplier (Lauterbach)

XTRST

10k pulldown

4k7 Pullup

10k Pulldown
default
and 4k7 Pullup
Assembly
option

A pull-down resistor (1k - 47k) should
be placed 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.

RTCK

in/out

not necessary

4k7 Pulldown

4k7 Pulldown

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

Pulldown

not necessary

4k7 Pulldown

4k7 Pulldown

A pull-up or pull-down resistor (1k -
47k) should be placed on this line in
order to give it a defined state even
when the line is not driven by the
debugger.

TDI

not necessary

4k7 Pullup

4k7 Pullup

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

TMS

not necessary

4k7 Pullup

4k7 Pullup

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

XSRST

Pullup

not necessary
because of
internal pullup

not necessary,
because of
internal Pullup

not necessary,
because of
internal Pullup

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

330hm serial
resistor

A 33 series resistor can be placed
close to the processor for series
termination. A pull-up or pull-down
resistor (1k - 47k) can be placed on
this line.

Table 1: External Pull wiring for the JTAG-Interface

Hint for board-layout:
In order to achieve the best possible noise immunity (see col. “Circuit of production” in table
above), the Pin XTRST has to be tied to zero with an 10 kOhm Pulldown. This causes the
deactivation of the JTAG-Interface whereby interfering impulses on the JTAG-Signals has no
effects to the ERTEC 200P function. For use of a debugger on the JTAG-Interface the
Pulldown has no effect, because the Debugger drives the Signal XTRST active to ‘1.

Copyright © Siemens AG 2014. All rights reserved.
Technical data subject to change.

ERTEC 200P Data Sheet
Version 1.1




2.1.5 Signalgroup “EMC”

Signal Signaldescription Dir | Output | Input | Internal | Current | I-Typ | fout CL/ | pinid
v) v) Pull (mA) (MHz) [ MAX
(pF)
DTXR EMC Direction signal for external driver bi 1.8 1.8 dn 12 - 427 1 42" | ue
XOE_DRIVER EMC Enable signal for external driver bi 1.8 1.8 up 12 - 1 42" [ T6
A0 EMC Address-Bit 0 out | 1.8 - - 12 - 427 | 42V | Ha
Al EMC Address-Bit 1 out | 1.8 - - 12 - 427 | 42V | G4
A2 EMC Address-Bit 2 out | 1.8 - - 12 - 427 | 42V | F4
A3 EMC Address-Bit 3 out | 1.8 - - 12 - 427 [ 42V | F5
A4 EMC Address-Bit 4 out | 1.8 - - 12 - 429 | 429 | E4
A5 EMC Address-Bit 5 out | 1.8 - - 12 - 427 | 427 | E3
A6 EMC Address-Bit 6 out | 1.8 - - 12 - 427 | 42V | G1
A7 EMC Address-Bit 7 out | 1.8 - - 12 - 427 | 42V | G2
A8 EMC Address-Bit 8 out | 1.8 - - 12 - 427 [ 42V | F3
A9 EMC Address-Bit 9 out | 1.8 - - 12 - 427 | 427 | H1
A10 EMC Address-Bit 10 out | 1.8 - - 12 - 427 | 427 | H2
All EMC Address-Bit 11 out | 1.8 - - 12 - 429 [ 429 [ a2
Al2 EMC Address-Bit 12 out | 1.8 - - 12 - 4290 [ 42V [ a1
Al3 EMC Address-Bit 13 out | 1.8 - - 12 427 | 427 | k2
Al4 EMC Address-Bit 14 out | 1.8 - - 12 - 429 | 42V | L2
Al5 EMC Address-Bit 15 bi 1.8 1.8 dn 12 C 427 | 42V | M4
Al6 EMC Address-Bit 16 bi 1.8 1.8 up 12 C 42" |1 42" | m2
Al7 EMC Address-Bit 17 bi 1.8 1.8 up 12 c 427 1 42" [ N2
Al18 EMC Address-Bit 18 bi 1.8 1.8 up 12 C 427 1 42" | N4
Al9 EMC Address-Bit 19 bi 1.8 1.8 dn 12 C 427 [ 427 | P21
A20 EMC Address-Bit 20 bi 1.8 1.8 up 12 c 427 1 42" [ P2
A21 EMC Address-Bit 21 bi 1.8 1.8 dn 12 C 427 | 427 | pPs
A22 EMC Address-Bit 22 bi 1.8 1.8 dn 12 C 427 | 427 | R3
A23 EMC Address-Bit 23 bi 1.8 1.8 up 12 c 42" 1 42" | R4
DO EMC Data-Bit 0 bi 1.8 1.8 up 12 Cc |[625"] 42" | va
D1 EMC Data-Bit 1 bi 1.8 1.8 up 12 Cc |[625"] 42" | va
D2 EMC Data-Bit 2 bi 1.8 1.8 up 12 c |[625”] 42" | v5
D3 EMC Data-Bit 3 bi 1.8 1.8 up 12 c [6257] 42" | wa
D4 EMC Data-Bit 4 bi 1.8 1.8 up 12 c |[625"] 42" | ve
D5 EMC Data-Bit 5 bi 1.8 1.8 up 12 c |[6257] 42" | ua
D6 EMC Data-Bit 6 bi 1.8 1.8 up 12 c |[6257] 42" | u3
D7 EMC Data-Bit 7 bi 1.8 1.8 up 12 c [6257] 42" | us
D8 EMC Data-Bit 8 bi 1.8 1.8 up 12 c [6257] 42" | v2
D9 EMC Data-Bit 9 bi 1.8 1.8 up 12 Cc |[625"] 42" | v2
D10 EMC Data-Bit 10 bi 1.8 1.8 up 12 c [6257] 42" | u1
D11 EMC Data-Bit 11 bi 1.8 1.8 up 12 c [625"] 42" | w2
D12 EMC Data-Bit 12 bi 1.8 1.8 up 12 c [e625”] 42" | vi1
D13 EMC Data-Bit 13 bi 1.8 1.8 up 12 c [6257] 42" | w3
D14 EMC Data-Bit 14 bi 1.8 1.8 up 12 c |[625”] 42" | v3
D15 EMC Data-Bit 15 bi 1.8 1.8 up 12 c |[625”] 42" | v3
D16 EMC Data-Bit 16 bi 1.8 1.8 up 12 c |[625"] 42" | D4
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Signal Signaldescription Dir | Output | Input | Internal | Current | I-Typ | fout CL/ | pinid
v) v) Pull (mA) (MHz) [ MAX
(pF)
D17 EMC Data-Bit 17 bi 1.8 1.8 up 12 Cc |[6257] 42" | ca
D18 EMC Data-Bit 18 bi 1.8 1.8 up 12 c |[625”] 42" | D5
D19 EMC Data-Bit 19 bi 1.8 1.8 up 12 c |[e625"] 42" | B5
D20 EMC Data-Bit 20 bi 1.8 1.8 up 12 c |[6257] 42" | c5
D21 EMC Data-Bit 21 bi 1.8 1.8 up 12 Cc |[625”] 42" | A5
D22 EMC Data-Bit 22 bi 1.8 1.8 up 12 Cc |[625”] 42" | B4
D23 EMC Data-Bit 23 bi 1.8 1.8 up 12 Cc |[625"] 42" | A4
D24 EMC Data-Bit 24 bi 1.8 1.8 up 12 Cc |[625"] 42" | A3
D25 EMC Data-Bit 25 bi 1.8 1.8 up 12 c |[e625”] 42" | B3
D26 EMC Data-Bit 26 bi 1.8 1.8 up 12 c |[e625”] 42" | B2
D27 EMC Data-Bit 27 bi 1.8 1.8 up 12 c |[6257] 42" | c2
D28 EMC Data-Bit 28 bi 1.8 1.8 up 12 c [6257] 42" | c1
D29 EMC Data-Bit 29 bi 1.8 1.8 up 12 c [625”] 42" | D1
D30 EMC Data-Bit 30 bi 1.8 1.8 up 12 c |[625”] 42" | c3
D31 EMC Data-Bit 31 bi 1.8 1.8 up 12 c [625"] 42" | D2
XWR EMC Write Strobe out | 1.8 - - 12 - 427 [ 428 | N1
XRD EMC Read Strobe out | 1.8 - - 12 - 427 | 42" | m1
XCS_PERO EMC Chip Select Bank 1 out [ 1.8 - - 12 - 17 ] 42t | T4
(ROM)Bootarea
XCS_PER1 EMC Chip Select Bank 2 out [ 1.8 - - 12 - 1Y | 42" | R5
XCS_PER2 EMC Chip Select Bank 3 out [ 1.8 - - 12 - 17 | 42" | D6
XCS_PER3 EMC Chip Select Bank 4 out [ 1.8 - - 12 - 17 ] 42" | E6
XBEO_DQMO EMC Byte Enable 0 fir D(7:0) out [ 1.8 - - 12 - 42" 142" [ 15
XBE1_DQM1 EMC Byte Enable 1 fir D(15:8) out [ 1.8 - - 12 - 427 142" [ T3
XBE2_DQM2 EMC Byte Enable 2 fir D(23:16) out [ 1.8 - - 12 - 42" 1 42V | E5
XBE3_DQM3 EMC Byte Enable 3 fir D(31:24) out [ 1.8 - - 12 - 427 1 42" | D3
XRDY_PER EMC Ready Signal in - 1.8 up - C - - G6
CLK_O_SDRAMO | EMC SDRAM Clock Out bi 1.8 1.8 - 12 c |[125”7 ] 42" | H5
CLK_O_SDRAM1 | EMC SDRAM Clock Out bi 1.8 1.8 - 12 c |[1257 ] 42" ] 35
CLK_O_SDRAM2? | EMC SDRAM Clock Out bi 1.8 1.8 - 12 c |1257 ] 42" ] J6
CLK_I_SDRAM EMC SDRAM Clock In in - 1.8 - - C - - G5
XCS_SDRAM EMC SDRAM chip_select out [ 1.8 - - 12 - s [ 42| 33
low_active
XRAS_SDRAM EMC SDRAM ras low_active out [ 1.8 - - 12 - 59 [ 427 | Ja
XCAS_SDRAM EMC SDRAM cas low_active out [ 1.8 - - 12 - 59 | 429 | k3
XWE_SDRAM EMC SDRAM write_enable out [ 1.8 - - 12 - 59 | 427 | ka4
low_active
XAV_BF Address Valid Burst Flash out [ 1.8 - - 12 - 59 | 427 | K5
XRDY_BF Ready Signal Burst Flash in - 1.8 up - C L4
CLK_O_BF0” EMC Burst Flash CLK Out bi 1.8 1.8 - 12 c |[1257 ] 42" | ™5
CLK_O_BF1” EMC Burst Flash CLK Out bi 1.8 1.8 - 12 c |[1257 ] 42" | N5
CLK_O_BF2” EMC Burst Flash CLK Out bi 1.8 1.8 - 12 c |[1257 ] 42" | w6
CLK_I_BF” EMC Burst Flash CLK In in - 1.8 - - C - - L5
Y see Chapter 6.2.1 for proper Board-Layout
2 see Table 2 how to use the pin
2.1.6 Signalgroup “GPIO-Ports”
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Signal Signaldescription Dir | Output | Input Internal | Current I- | fout |CL/ |pinid
V) V) Pull (mA) Typ | (MHz) | MAX
(pF)

GPIOO_INT GPIO (interrupt capable) bi 3.3 3.3 disabled 6 S 25 25 V9
GPIOL1_INT GPIO (interrupt capable) bi 3.3 3.3 disabled 6 S 25 25 u7
GPIO2_INT GPIO (interrupt capable ) bi 3.3 3.3 disabled 6 S 25 25 us
GPIO3_INT GPIO (interrupt capable ) bi 3.3 3.3 disabled 6 S 25 25 U9
GPIO4_INT GPIO (interrupt capable ) bi 3.3 3.3 disabled 6 S 25 25 | U10
GPIO5_INT GPIO (interrupt capable ) bi 3.3 33 disabled 6 S 25 25 | U1l
GPIO6_INT GPIO (interrupt capable ) bi 3.3 3.3 disabled 6 S 25 25 | U12
GPIO7_INT GPIO (interrupt capable ) bi 3.3 3.3 disabled 6 S 25 25 | U13
GPIO8_INT GPIO (interrupt capable ) bi 3.3 3.3 disabled 6 S 25 25 | R16
GPIO9_INT GPIO (interrupt capable ) bi 3.3 3.3 disabled 6 S 25 25 | R17
GPIO10_INT GPIO (interrupt capable ) bi 3.3 3.3 disabled 6 S 25 25 | T16
GPIO11_INT GPIO (interrupt capable ) bi 3.3 3.3 disabled 6 S 25 25 | T17
GPIO12_INT GPIO (interrupt capable ) bi 3.3 3.3 dn 6 S 25 25 | T18
GPIO13_INT GPIO (interrupt capable ) bi 3.3 3.3 dn 6 S 25 25 | U117
GPIO14_INT GPIO (interrupt capable ) bi 3.3 3.3 up 6 S 25 25 | U18
GPIO15_INT GPIO (interrupt capable ) bi 3.3 3.3 up 6 S 25 25 | V17
GPIO16 GPIO bi 3.3 3.3 dn 6 S 25 20 T9
GPIO17 GPIO bi 3.3 3.3 dn 6 S 25 20 T10
GPIO18 GPIO bi 3.3 3.3 disabled 6 S 25 20 T14
GPIO19 GPIO bi 3.3 3.3 disabled 6 S 25 20 T15
GPIO20 GPIO bi 3.3 3.3 dn 6 S 25 20 ul4
GPIO21 GPIO bi 3.3 3.3 up 6 S 25 20 uU15
GPIO22 GPIO bi 3.3 3.3 up 6 S 25 20 R18
GPIO23 GPIO bi 3.3 3.3 dn 6 S 25 20 Ul6
GPIO024 GPIO bi 3.3 3.3 dn 6 S 25 20 | wi9
GPIO25 GPIO bi 3.3 3.3 dn 6 S 25 20 | wis
GPIO26 GPIO bi 3.3 3.3 up 6 S 25 20 | w17
GPIO27 GPIO bi 3.3 3.3 up 6 S 25 20 V20
GPIO28 GPIO bi 3.3 3.3 dn 6 S 25 20 Y18
GPIO29 GPIO bi 3.3 3.3 dn 6 S 25 20 Y17
GPIO30 GPIO bi 3.3 3.3 dn 6 S 25 20 V19
GPIO31 GPIO bi 3.3 3.3 dn 6 S 25 20 V18
Y The pull-direction depends on the used Configuration. See Chapter 7.6

Hint: 64 additional GPIO’s are multiplexed with the XHIF-Interface.

2.1.7 Signalgroup “Host Interface”

Hint: This table shows the configuration of GPIO95 to 32 used as XHIF

Signal Signaldescription Di | Output Input Internal | Current I- fout CL/ pinid

r V) V) pull® (mA) | Typ | (MHz) | MAX
(pF)

XHIF_Al XHIF Address-Bit 1 bi 1.8/3.3 1.8/3.3 up 4719 S 25 20 Al6

XHIF_A2 XHIF Address-Bit 2 bi 1.8/3.3 1.8/3.3 up 4719 S 25 20 C15

XHIF_A3 XHIF Address-Bit 3 bi 1.8/3.3 1.8/3.3 up 4719 S 25 20 B16

XHIF_A4 XHIF Address-Bit 4 bi 1.8/3.3 1.8/3.3 up 4719 S 25 20 E15

XHIF_A5 XHIF Address-Bit 5 bi 1.8/3.3 1.8/3.3 up 4719 S 25 20 D15
Copyright © Siemens AG 2014. All rights reserved. 14 ERTEC 200P Data Sheet

Technical data subject to change.

Version 1.1




Signal Signaldescription Di Output Input Internal Current I- fout CL/ pinid
r () V) pull® (mA) | Typ | (MHz) | MAX
(pF)

XHIF_A6 XHIF Address-Bit 6 bi | 1.8/3.3 | 1.8/3.3 up 4719 S 25 20 | ci7
XHIF_A7 XHIF Address-Bit 7 bi | 1.83.3 [ 1.8/3.3 up 4719 S 25 20 E16
XHIF_A8 XHIF Address-Bit 8 bi | 1.8/3.3 | 1.8/3.3 up 4719 S 25 20 B14
XHIF_A9 XHIF Address-Bit 9 bi | 1.8/3.3 | 1.8/3.3 up 4719 S 25 20 E17
XHIF_A10 XHIF Address-Bit 10 bi | 1.8/3.3 | 1.8/3.3 up 4719 S 25 20 B19
XHIF_A11 XHIF Address-Bit 11 bi | 1.8/3.3 | 1.8/3.3 up 4719 S 25 20 | cis
XHIF_A12 XHIF Address-Bit 12 bi | 1.8/3.3 | 1.8/3.3 up 4719 S 25 20 | ci9
XHIF_A13 XHIF Address-Bit 13 bi | 1.83.3 | 1.8/3.3 up 4719 S 25 20 B15
XHIF_A14 XHIF Address-Bit 14 bi | 1.8/3.3 | 1.8/3.3 up 4719 S 25 20 | ci3
XHIF_A15 XHIF Address-Bit 15 bi | 1.8/3.3 | 1.8/3.3 up 4719 S 25 20 D17
XHIF_A16 XHIF Address-Bit 16 bi | 1.8/3.3 | 1.8/3.3 up 4719 S 25 20 | ci6
XHIF_A17 XHIF Address-Bit 17 bi | 1.8/3.3 | 1.8/3.3 up 4719 S 25 20 | A15
XHIF_A18 XHIF Address-Bit 18 bi | 1.8/3.3 | 1.8/3.3 up 4719 S 25 20 B18
XHIF_A19 XHIF Address-Bit 19 bi | 1.83.3 [ 1.8/3.3 up 4719 S 25 20 D19
XHIF_SEG_2 XHIF Segment-Bit 2 bi | 1.8/3.3 | 1.8/3.3 up 4719 S 25 20 D16
XHIF_SEG_0 XHIF Segment-Bit 0 bi | 1.8/3.3 | 1.8/3.3 up 4719 S 25 20 E18
XHIF_SEG_1 XHIF Segment-Bit 1 bi | 1.8/3.3 | 1.8/3.3 up 4719 S 25 20 D18
XHIF_XRDY XHIF Ready Signal bi | 1.8/3.3 | 1.8/3.3 B 4719 S 25 20 L15
XHIF_XIRQ XHIF Interrupt bi | 1.8/3.3 | 1.8/3.3 B 4719 S 25 20 | G15
XHIF_XWR XHIF Write Strobe bi | 1.83.3 [ 1.8/3.3 up 4719 S 25 20 D20
XHIF_XRD XHIF Read Strobe bi | 1.8/3.3 | 1.8/3.3 up 4719 S 25 20 | c20
XHIF_XCS_R_A20 | XHIF Chip Select bi | 1.8/3.3 | 1.8/3.3 up 4719 S 25 20 B17

Register

(Config) /A20
XHIF_XCS_M XHIF Chip Select Memory | bi | 1.8/3.3 | 1.8/3.3 up 4719 S 25 20 | A17
XHIF_XBEO XHIF Byte Enable 0 of bi | 1.8/3.3 | 1.8/3.3 up 4719 25 20 F16
XHIF_XBE1 >|2|(47|£)Byte Enable 1 of bi | 1.8/3.3 | 1.8/3.3 up 4719 S 25 20 F17

D(15:8)
XHIF_XBE2 XHIF Byte Enable 2 of bi | 1.8/3.3 | 1.8/3.3 up 4719 S 25 20 E14

D(23:16)
XHIF_XBE3 XHIF Byte Enable 3 of bi | 1.8/3.3 | 1.8/3.3 up 4719 S 25 20 F14

D(31:24)
XHIF_DO XHIF Data-Bit 0 bi | 1.83.3 [ 1.8/3.3 up 4719 S 25 20 | G17
XHIF_D1 XHIF Data-Bit 1 bi | 1.8/3.3 | 1.8/3.3 up 4719 S 25 20 L17
XHIF_D2 XHIF Data-Bit 2 bi | 1.8/3.3 | 1.8/3.3 up 4719 S 25 20 P17
XHIF_D3 XHIF Data-Bit 3 bi | 1.8/3.3 | 1.8/3.3 up 4719 S 25 20 | Gie
XHIF_D4 XHIF Data-Bit 4 bi | 1.8/3.3 | 1.8/3.3 up 4719 S 25 20 H17
XHIF_D5 XHIF Data-Bit 5 bi | 1.8/3.3 | 1.8/3.3 up 4719 S 25 20 L16
XHIF_D6 XHIF Data-Bit 6 bi | 1.83.3 | 1.8/3.3 up 4719 S 25 20 | m16
XHIF_D7 XHIF Data-Bit 7 bi | 1.8/3.3 | 1.8/3.3 up 4719 S 25 20 K16
XHIF_D8 XHIF Data-Bit 8 bi | 1.8/3.3 | 1.8/3.3 up 4719 S 25 20 K17
XHIF_D9 XHIF Data-Bit 9 bi | 1.8/3.3 | 1.8/3.3 up 4719 S 25 20 | m17
XHIF_D10 XHIF Data-Bit 10 bi | 1.8/3.3 | 1.8/3.3 up 4719 S 25 20 N17
XHIF_D11 XHIF Data-Bit 11 bi | 1.8/3.3 | 1.8/3.3 up 4719 S 25 20 J16
XHIF_D12 XHIF Data-Bit 12 bi | 1.83.3 [ 1.8/3.3 up 4719 S 25 20 H16
XHIF_D13 XHIF Data-Bit 13 bi | 1.8/3.3 | 1.8/3.3 up 4719 S 25 20 N16
XHIF_D14 XHIF Data-Bit 14 bi | 1.8/3.3 | 1.8/3.3 up 4719 S 25 20 J17
XHIF_D15 XHIF Data-Bit 15 bi | 1.8/3.3 | 1.8/3.3 up 6/12 - P16
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Signal Signaldescription Di | Output Input Internal | Current I- fout CL/ pinid
r V) ) Pull” mA) | Typ | (MHz) [ MAX
(pF)
XHIF_D16 XHIF Data-Bit 16 bi 1.8/3.3 1.8/3.3 up 6/12 - E8
XHIF_D17 XHIF Data-Bit 17 bi 1.8/3.3 1.8/3.3 up 6/12 - F7
XHIF_D18 XHIF Data-Bit 18 bi 1.8/3.3 1.8/3.3 up 6/12 - E9
XHIF_D19 XHIF Data-Bit 19 bi 1.8/3.3 1.8/3.3 up 6/12 - D7
XHIF_D20 XHIF Data-Bit 20 bi 1.8/3.3 1.8/3.3 up 6/12 - D8
XHIF_D21 XHIF Data-Bit 21 bi 1.8/3.3 1.8/3.3 up 6/12 - E12
XHIF_D22 XHIF Data-Bit 22 bi 1.8/3.3 1.8/3.3 up 6/12 - D11
XHIF_D23 XHIF Data-Bit 23 bi 1.8/3.3 1.8/3.3 up 6/12 - D9
XHIF_D24 XHIF Data-Bit 24 bi 1.8/3.3 1.8/3.3 up 6/12 - D10
XHIF_D25 XHIF Data-Bit 25 bi 1.8/3.3 1.8/3.3 up 6/12 - E7
XHIF_D26 XHIF Data-Bit 26 bi 1.8/3.3 1.8/3.3 up 6/12 - D13
XHIF_D27 XHIF Data-Bit 27 bi 1.8/3.3 1.8/3.3 up 6/12 - E10
XHIF_D28 XHIF Data-Bit 28 bi 1.8/3.3 1.8/3.3 up 6/12 - D14
XHIF_D29 XHIF Data-Bit 29 bi 1.8/3.3 1.8/3.3 up 6/12 - D12
XHIF_D30 XHIF Data-Bit 30 bi 1.8/3.3 1.8/3.3 up 6/12 - El1
XHIF_D31 XHIF Data-Bit 31 bi 1.8/3.3 1.8/3.3 up 6/12 - E13

Y Pull is not active because Port is configured as Output
2 When operating with 1.8 V the default-Value of the Registers DRIVE47_32GPIO,

DRIVE63_48GPIO, DRIVE79_64GPIO and
DRIVE95_80GPIO has to be changed from 4mA to 9mA

¥ pull is not active because Port is configured as Output

2.2 Power / GND Pins
Pin Ball No. Voltage Description
VDD_EMC Al, E1, K1, T1, Y1, Y5,A6,E2, | 1.8V 1/0 Power Supply (15 Pins) for external memory
T2, W5, B6, H6, N6, H7, N7 controller
VDD_XHIF A20, A18, Al14, E19, N15, H15, | 1.8/3.3V | I/O Power Supply (12 Pins) ) for external host
F13, F8, N14, H14, G13, G8 interface
VvDD12 K7, L7, P10, P11, L14, K14, 1.2V Core Power Supply (16 Pins)
G11, G10, K8, L8, N10, N11,
L13, K13, H11, H10
VvDD15 P19, G19, N3, V7, V11, V13, 1.5V PHY Power Supply (9 Pins)
C14, C10, C6
VvDD33 Y7, Y16, Y20, W13, T19, G3, 3.3V 1/0 Power Supply (17 Pins)
M3, F18, C12, C8, K6, RS,
R13, P15, F11, P8, P13
GND B1, F1,L1, R1, W1, A2,Y2,Y6, | GND ERTEC 200P-Ground (80 Pins)
Y10, Y13, Y15, Y19, W20, T20,
E20, B20, A19, A13, A10, A7,
F2, R2, W6, B7, H3, L3, V8,
V12, V16, P18, L18, C11, C7,
F6, L6, R6, R11, R15, K15,
F15, F10, G7, J7, M7, P7, P9,
P12, P14, M14, J14, G14, G12,
G9, H8, J8, M8, N8, N9, N12,
N13, M13, J13, H13, H12, H9,
J9, K9, L9, M9, M10, M11,
M12, L12, K12, J12, J11, J10,
K10, L10, L11, K11, B13
PVSSA N18, M18, J18, H18 GND Analog PHY GND,
can be shared with VSSAPLLCB.
Recommendation: PVSSA should be separated
from digital ground by filter or connected to digital
ground at far end from ERTEC 200P.
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Pin Ball No.

Voltage

Description

VDDQ(PECL)x | B10, W10

3.3V

3.3 V Supply for FX-Interface.

can be shared with VDD33
Recommendation: Should be separated from
analog 3.3 V VDD by filter.

VDD33ESD G18

3.3V

Analog Test 3.3 V Supply.
Recommendation: Should be separated from
ERTEC 200P 1/0 3.3 V VDD by filter.

VDDACB L20

3.3V

Analog Central 3.3 V Supply.
Recommendation: Should be separated from
ERTEC 200P 1/0 3.3 V VDD by filter.

PxXVDDARXTX | G20, P20

15V

Analog Port TX/RX Supply,

can be shared with VDDAPLL.
Recommendation: Should be separated from
digital 1.5 V VDD by filter.

VDDAPLL K20

15V

Analog Central 1.5 V Supply,

can be shared with PXYDDARXTX.
Recommendation: Should be separated from
digital 1.5 V VDD by filter.

VSSAPLLCB L19

GND

Analog Central GND.

Recommendation: VSSAPLLCB should be
separated from digital ground by filter or connected
to digital ground at far end from ERTEC 200P.

DVDDy F20, R20

15V

Digital PHY 1.5-V VDD,
can be connected to VDD15

DGNDy F19, R19

GND

Digital Ground (GND),
can be connected to ERTEC 200P ground

AVDD V15

1.2V

PLL Analog Power Supply (requires external
filtering)

AGND V14

GND

PLL Analog Ground

Note: x=1,2and y=1, 3

2.3 Handling of Unused Pins

IN and INOUT pins, which are not pulled internally must have an external pull resistor.

Hint:

If the internal pull-up/down resistor of a GPIO is deactivated, it must be activated from software or an

external pull-up/down resistor has to be used.

See Chapter 6.2.4.1 and 6.2.5.2 for Information how to handle unused PHY-Pins
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Signal Signal description Dir Function description PinID/
Ball
ATP Analog Test Function out | Analog Test K18
Enable to monitor or drive specific nodes in the
analog circuit during analog test. For debugging
purposes it is recommended to have this pin
accessable for an oscilloscope on a PCB. This pin is
not used in normal operation.
TEST IC-Test-Mode in IC Test Mode R9
Select signal for ASIC test.
For normal operation this pin must be connected by a
1k Ohm Pull down resistor to GND.
TMC1 Testmode_1 in Test Mode Control F12
Signal for ASIC test.
For normal operation this pin must be connected
directly to GND.
TMC2 Testmode_2 in Test Mode Control R14
Signal for ASIC test.
For normal operation this pin must be connected
directly to GND.
TACT TESTACT-TAP-RESET in Special Test Mode TAP Controller R12
Used for Boundary scan test.
For normal operation this pin must be connected by a
1k Ohm Pull down resistor to GND.
TAP_SEL TAP Select in TAP Select T7
Used for Boundary scan test.
For normal operation this pin must be connected by a
1k Ohm Pull down resistor to GND.
P1FXEN Port 1 Fiber Optic Enable out | Port 1 Fiber Optic Enable C9
This pin is not used and should be unconnected.
The Fiber Optic transceiver should be enabled all the
time by prober pull resistor.
P2FXEN Port 2 Fiber Optic Enable out | Port 2 Fiber Optic Enable Y8
This pin is not used and should be unconnected.
The Fiber Optic transceiver should be enabled all the
time by prober pull resistor.
TESTDOUTS Test Output 5 out | Test Output 5 B8
This pin is not used and should be unconnected.
TESTDOUT6 Test Output 6 out | Test Output 6 A8
This pin is not used and should be unconnected.
TESTDOUT7? Test Output 7 out | Test Output 7 V10
This pin is not used and should be unconnected.
CLK_O_SDRAMZ2 | EMC SDRAM Clock Out bi Clock Output SDRAM 2 H5
In normal operation this signal is connected to
second SDRAM, upper 16 Bit (see 6.2.1). In case
where just one SDRAM is implemented an external
10k Ohm Pull up resistor must be connected.
CLK_O_BFO EMC Burst Flash CLK Out bi Clock Output Burst Mode Flash 0 M5
In normal operation this signal is connected to
CLK_|_BF (see 6.2.1). In case where no Burst Mode
Flash is implemented an external 10k Ohm Pull up
resistor must be connected.
CLK_O_BF1 EMC Burst Flash CLK Out bi Clock Output Burst Mode Flash 1 N5
In normal operation this signal is connected to first
Burst Mode Flash, lower 16 Bit (see 6.2.1). In case
where no Burst Mode Flash is implemented an
external 10k Ohm Pull up resistor must be
connected.
CLK_O_BF2 EMC Burst Flash CLK Out bi Clock Output Burst Mode Flash 2 M6
In normal operation this signal is connected to
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Signal

Signal description

Dir

Function description

PinID/
Ball

second Burst Mode Flash, upper 16 Bit (see 6.2.1).
In case where just one Burst Mode Flash is
implemented an external 10k Ohm Pull up resistor
must be connected.

CLK_|_BF

EMC Burst Flash CLK In in

Clock Input Burst Mode Flash

In normal operation this signal is connected to
CLK_O_BFO (see 6.2.1). In case where no Burst
Mode Flash is implemented an external 10k Ohm
Pull up resistor must be connected.

LS

NC Reserved

Reserved
This pin is not used and must be connected by a 1k
Ohm Pull up resistor to VDD33.

P6

Table 2: Recommendation for handling special function signals

3 Maximum Ratings

Parameter Symbol Conditions | Min Max Unit
Power supply voltage VDD12 1.2 Vitype | -0.5 +1.6 \Y
VDD15 1.5Vitype | -0.5 +2.0 \%
PxVDDARXTX
VDDAPLL
DVDDy
VDD33 3.3Vitype | -05 +4.6 \%
VDDQ(PECL)x
VDD33ESD
VDDACB
I/O voltage VDD_EMC/ 1.8V -0.5 +2.5 \
VDD XHIF buffer
VDD_XHIF 3.3V -0.5 +4.6 \
buffer
Output current (1.8V //3.3V lo 2 mA type 17.1 mA
buffer)
4 mA type 34.3 mA
6 mA type 34.3 mA
8 mA type 34.3 mA
12 mA 34.3 mA
type
Junction temperature T, -40 +125 °C
Storage temperaturel Tstc -65 +125 °C
Storage temperature2 Tstc +5 +35 °C

Table 3: Maximum Ratings

Note:x=1,2and y=1,3

! conditions for soldered asics

2 conditions for storing in the ‘dry-package’ without need of prebaking. See chapter 9.3 for the

prebaking temperature and duration.
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Stresses greater than those listed in above table may cause permanent damage to the device. This is
a stress rating only, and functional operation of the device at these or any other conditions outside
those indicated in the operational sections of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may adversely affect reliability.

4 AC-and DC-Characteristics

4.1 Power Dissipation

Total Power Dissipation ERTEC 200P with PHY in 100BASE-TX mode: max. 1,52 W
typ. 0,95W
Total Power Dissipation ERTEC 200P with PHY in 100BASE-FX mode: max. 1,17 W
typ. 0,69 W
Power Dissipation Voltage Power Dissipation Current Consumption
ERTEC 200P typ. (max.)
typ. max. typ. max.
Ethernet Dual PHY 3,3V (+ 10%) 139 mw 210 mw¥) 80 mA 80 mA
100BASE-TX mode 1,5V (+ 10%) 225 mwW 277 mW 152 mA 168 mA
I0-Pads 1,8V (EMC) 1,8V (+ 10%) 65 mwW 93 mwW 36 mA 47 mA
|O-Pads 1,8V / 3,3V /3,3V (+ 10%) / 66 / 73 mW / 20 mA / 20 mA
(XHIF) 3,3V (+ 10%) mw 29 mwW 7TmA 8 mA
I0-Pads 3,3V (GPIO, ..) 21 mW
Core
(ARM926, KRISC, PLL, 1,2V (+0,1V) 426 mwW 828 mw 355 mA 628 mA
Clock, Logic, Memories)
ERTEC 200P 0,95W 152w
100 BASE-TX 1,2V (+0,1V) 363 mA 637 mA
1,5V (+ 10%) (@t VoD 15%) 152 mA 168 mA
1,8V (+ 10%) 36 mA 47 mA
3,3V (+ 10%) 107 mA 108 mA

*) the illustrated power dissipation (105,2mW pro port) is the part of the phy which cannot be
calculated regarding the current-consumption (constant 80 mA). The reason is that the
external occurring part of the power dissipation (40 mW pro port) must not included into the
power dissipation of the ERTEC 200P.

Table 4: Power Dissipation TX mode
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PHY 1 Port TX
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Situation 3:

MDI {+) = 2,63V

MDI () = 2,63V

= 0Vpp
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3

|

—L

Power Dissipation Power Dissipatiun
intern 105,2mwW extern 40mw
Power Dissipation Voltage Power Dissipation Current Consumption
ERTEC 200P typ. (max.)
typ. max. typ. max.
Ethernet Dual PHY 3,3V (+ 10%) 5mwW 6 mW 1,5 mA 1,7 mA
100BASE-FX mode 1,5V (+ 10%) 100 mW 125 mW 67 mA 76 mA
I0-Pads 1,8V (EMC) 1,8V (+ 10%) 65 mwW 93 mwW 36 mA 47 mA
|O-Pads 1,8V / 3,3V / 3,3V (+ 10%) / 66 mW [ 73 mW /20 /20 mA
(XHIF) 3,3V (+ 10%) 21 mw 29 mwW mA 8 mA
|0-Pads 3,3V (GPIO, ..) 7mA
Core
(ARM926, KRISC, PLL, 1,2V (+0,1V) 426 mW 828 mw 355 mA 628 mA
Clock, Logic, Memories)
ERTEC 200P 0,69 W 1,17 W
100 BASE-FX 1,2V (+0,1V) 363 mA 637 mA
1,5V (+ 10%) 67 mA 76 mA
1,8V (+ 10%) 36 mA 47 mA
3,3V (+ 10%) 29 mA 30 mA

Table 5: Power Dissipation FX mode

4.2

DC Operating Conditions

Note: Positive currents are flowing into the device, negative currents are flowing out of the device.
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Parameter Symbol Min Typ | Max Unit
10 power supply voltage VDD_EMC 1,8-10% 1,8 1,8 +10% \%
10 power supply voltage VDD_XHIF

10 power supply voltage VDD_XHIF 3,3—-10% 3,3 3,3+10% \%
10 power supply voltage VDD33

3.3 V Supply for FX-Interface VDDQ(PECL)x

Core ERTEC 200P Die VDD12 1,1 1,2 1,3 \
PLL Analog Power Supply AVDD 1,1 1,2 1,3 \
Core PHY Die VDD15 15-10% 1,5 15+10% \%
Digital PHY 1.5-V VDD DVDDy

Analog Central 1.5 V Supply VDDAPLL 15-10% 15 15+10% \%
Analog Port Tx/Rx Supply PxVDDARXTX

Analog Central 3.3 V Supply VDDACB 3,3-10% 3,3 3,3+10% \
Analog Test 3.3 V Supply VDD33ESD 3,3-10% 3,3 3,3+10% \
Low level input voltage (1.8V) Vi -0.3 Vpp X 0.35 \
High level input voltage (1.8V) Vi Vpp X 0.65 Vpp + 0.3 \
Low level input voltage (3.3V) Vi -0.3 0.8 \
High level input voltage (3.3V) Vi 2.0 Vpp + 0.3 \
Input rise / fall time * trrio 0 200 ns
fall. trigger voltage (Schmitt, 1.8V) Vitall 0.4 \
rise trigger voltage (Schmitt, 1.8V) Virise 1.3 \
Hysteresis voltage (Schmitt, 1.8V) Vy 0.2 \
fall. trigger voltage (Schmitt, 3.3V) Vitall 0.8 \
rise trigger voltage (Schmitt, 3.3V) Virise 2 \
Hysteresis voltage (Schmitt, 3.3V) Vy 0.3 \%
Input rise / fall time (Schmitt) ~ tres 0 1 ms
Input current 1.8 V buffer Iin +10 HA
(Vix = OV or VI = VDD)

Input current 3.3 V buffer Iin 5 MA
(Vix = OV or VI = VDD)

Input current 1.8 V buffer Iin -26 -52 HA
(Vin = 0V, pull-up 50k)

Input current 1.8 V buffer Iin 26 52 MA
(Vin = VDD, pull-down 50k)

Input current 3.3 V buffer Iin -48 -96 HA
(Vin = 0V, pull-up 50k)

Input current 3.3 V buffer Iin 48 96 MA
(Vin = VDD, pull-down 50k)

Output high voltage (lon = 0 mA) Vou VDD 10-0.1 \%
Output low voltage (Io. =0 mA) VoL 0.1 \
Operating ambient temperature Ta -40 +85 °C

Table 6: DC Operating Conditions

Y Input voltage rising from 10% to 90% or falling from 90% to 10% of its nominal value

Hint: a detailed description of the Power / GND-Pins is listed in Chapter 2.2.

The tolerance of the supply voltages includes the ripple on the supply voltage, i.e. the supply voltages

including the ripples may not fall under the lower border or rise above the higher border.
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5 AC-Parameter (Timing, Constraining)

51 EMC Interface

Note:

EXTENDED_CONFIG.SODM must be set to 1 to ensure valid timing for the SDRAM data outputs.
EXTENDED_CONFIG.BFODM must be set to 1 to ensure valid timing for Burstflash.
BF_CONFIG.BF_CLK_F must be kept at 0 to ensure valid timing for Burstflash.

5.1.1 SDRAM Interface

The combination of the control signals XCS_DRAM, XRAS_SDRAM, XCAS_SDRAM, XWE_SDRAM
and XBEy_DQMy together with the Address bus is defining SDRAM commands in the following way:

==

A HES

Dg: afafn 8 e
SDRAM command o |92 |0 | A Description

Nola || @&

Sl<|g(s| o

SIS
COMMAND INHIBIT
(NOP) 1IX[X]X] X X No operation
NO OPERATION
(NOP) of1]1]1f X X No operation
ACTIVE 0]0f1]1] X |BA/Row|Selectbank and activate row
READ 0]1[0]1] 1/0 | BA/Col | Select bank and column, and start READ Burst
WRITE 0]1[0]0] 1/0 | BA/Col | Select bank and column, and start WRITE Burst
BURST TERMINATE Ol1]1]0] X X Terminate Burst sequence
PRECHARGE 0]0f21]0] X Code [ Deactivate row in bank or banks
AUTO REFRESH 0j]0f0O]1] X X Enter self refresh mode
LOAD MODE Op-
REGISTER 0[0]0]0| X | Codel |Setup of the device specific configuration register
LOAD EXTENDED Op- | Setup of the device specific extended mode
MODE REGISTER 0[0]0]0| X | Code2 |configuration register (e.g. mobile SDRAM devices)
Table 7: Definition of SDRAM commands
Hint: X meens don'tcare.y=0, 1, 2, 3
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5.1.1.1 SDRAM Timing for a read access

The Output-Signals are launched with CLK_O_SDRAMYX, the Input-Signals are latched in with
CLK_|_SDRAM.
T T2 T3 T4 Tn+1 Tn+2 Tn+3 Tn+d

CLK?O?SDRAMQTO \ \ \ \ \ \ \ \ ’TLI ‘ ‘ ‘ L
CTTE I I N O o R ﬁp\\\\\\L

COMMAND @<ACTIVE>@< NOP >@< READ >@< NOP >@< NOP >@< NOP >@< NOP | NOP >@<EUR€TTERM>@< NOP NOP

XBEy_DQMy | I ﬂ( % |

A[23:0] @( RoW @(COLUMN 9(/ A V A

BroBAT /) Ban )/ NESS jV i

o1 ) TR e T B @@W e

J

tren teas All locations within same row

Full page completed j

><_=00,11,223 Full-page burts dqes not selffterminate. m DON'T CARE
y=51s BURST Terminate command used. 4
m UNDEFINED

Figure 2: SDRAM — Timing for a read access

Note: The Bank signals BAO, BAL are part of the address bus A. They are given here separately for a
better understanding.

Parameter | Description Min Max depends on Register
trep RAS to CAS delay 16 ns 32 ns EXTENDED_CONFIG.TRCD
tcas CAS Latency 16 ns 24 ns SDRAM_CONFIG.CL

Table 8: Timing for a SDRAM read access

Hint:
Setup and hold times for address, command and data are the same a by a write access.
They can be found in Chapter 5.1.1.2
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5112 SDRAM Timing for write access

TO T T2 T3 T4 T5 T6 T7 T8
ckosoramx | f—te o L [ L0 [ ] L[ [ L[]
tems| tomn
COMMAND ACTIVE NOP WRITE NOP NOP PREGHARGE, NOP ACTIVE NOP

toms| tomn

XBEy_DQMy

tas

A[23:0] Z Z)[ ROW COLUMN

tas

BAO,BA1 th BANK BANK />< BANK BANK

[ [
I I

o 7 g 7

0,1,2
1,23

n X
ol

y

DON'T CARE

Figure 3: SDRAM — Timing for a write access

Note: The Bank signals BAO, BAL are part of the address buss A. They are given here separately for a
better understanding.

Parameter | Description Min Max depends on Register
tek Clock Period 7.8 ns 8.2ns -

teL Clock Low Time 3.6ns 4.4 ns -

tch Clock High Time 3.6ns 4.4 ns -

tems Command Setup Time 3.27 ns 5.87 ns -

temu Command Hold Time 1.03 ns 2.39 ns -

tas Address Setup Time 3.70 ns 591 ns -

tan Address Hold Time 0.97 ns 2.16 ns -

tos Data Setup Time 3.72ns 5.96 ns -

ton Data Hold Time 0.86 ns 2.02 ns -

trep RAS to CAS delay 24 ns 40 ns EXTENDED CONFIG.TRCD
tras Row Address Strobe trep + twr 1

tre ROW CyCle Time trep + twr t+ trp - -

twr Write to Precharge Time | 16 ns 1 -

trp Row precharge latency 24 ns 24 ns -

Y Depends on Refresh Cycle Time

Table 9: Timing for a SDRAM write access

See register description of the EMC-Module in /1/ for more information about the config-registers.
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5.1.2 SRAM Interface

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.

Hint:

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
together with the use of internal pullups to speed up the reloading of the wiring capacity.

After the active phase the internal pullups are driving the data bus and there is no need for external
pullups on the board.

5.1.2.1 SRAM Timing for a read access

XCS_PERX

A[23:0]

XBEX_DQMXx

D[31:0]

XRD (xoe_async)

——tr sy—M

¢t strRoBe N

FtRHom"‘itRqu

J L)

taps

Read Data

11.111 pD—

XRDY_PER

DTXR

XOE_DRIVER

x=0,1,2,3

Figure 4: SRAM — Timing for aread access

15 Z—

Parameter | Description Min Max depends on Register

tr su Read Setup-Time Ons 120 ns ASYNC BANKx.R SU

tr sTROBE Read Strobe-Time 8 ns 512 ns ASYNC BANKx.R STROBE
tr HOLD Read Hold-Time 8 ns 64 ns ASYNC BANKx.R HOLD
txrDY not ready pulse width 16 ns ASYNC BANKx.EW

taps active data bus 8 ns 8 ns EXTENDED CONFIG.ADB
trReCOV Recovery Phase 0O ns 120 ns RECOV_CONFIG.RECOVx

Table 10: Timing for a SRAM read access

See register description of the EMC-Module in /1/ for more information about the config-registers.
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5.1.2.2 SRAM Timing for a write access

—twsy— P twstroege——— M—tw row treco
XCS_PERX Y
. N
A[23:0] )
XBEx_ DOMx |
—taps—N

D[3120] Write Data 111111 ) ——

XWR N

XRDY_PER

DTXR

XOE_DRIVER SN

x=0,123 —txrpy— N
Figure 5: SRAM — Timing for a write access
Parameter | Description Min Max depends on Register
tw su Write Setup-Time Ons 120 ns ASYNC BANKx.W_ SU
tw sTROBE Write Strobe-Time 8 ns 512 ns ASYNC BANKx.W_ STROBE
tw HoLD Write Hold-Time 8 ns 64 ns ASYNC BANKx.W HOLD
txrDY not ready pulse width 16 ns ASYNC BANKx.EW
taps active data bus 8 ns 8 ns EXTENDED CONFIG.ADB
trReCOV Recovery Phase 0O ns 120 ns RECOV_CONFIG.RECOVx

Table 11: Timing for a SRAM write access

See register description of the EMC-Module in /1/ for more information about the config-registers.
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51.3 BurstFlash Interface

The default-configuration for BurstFlash is asynchronous. The Timing is the same as for SRAM-
Interface (see Chapter 5.1.2.1 and 5.1.2.2). For burst-Operation a setup is needed in the EMC-
Controller (e.g. set BF_CONFIG.SYNC_READ to 1) and BurstModeFlash Device.

The Input-Signals are latched in with CLK_|I_BF.

—1r su ¢ tR STROBE tR_HoLD—

XCS_PERy |
Address Latched
XAV_BF
HtADH tA
A[23:0] Adr 1V

D[31:0] D1 D2 D3 D4 X DN
XRD (xoe_async) ((

JJ
XRDY_BF (1) Wait States Inserted Data valid JJ
XRDY_BF (2) Wait States Inserted Data valid JJ
x=0,1,2
y=0,1,2,3
Notes:

(1) XRDY_BF active with BF_CONFIG.RDY_DELAY = 0
(2) XRDY_BF active with BFE_CONFIG.RDY_DELAY = 1

Figure 6: BurstFlash — Timing for a read-burst

Parameter | Description Min Max depends on Register

tr su Read Setup-Time Ons 120 ns ASYNC BANKx.R SU

tr sTROBE Read Strobe-Time 8 ns 512 ns ASYNC BANKx.R STROBE
tr HOLD Read Hold-Time 8 ns 64 ns ASYNC BANKx.R HOLD
tap Address Valid Delay 8 ns 128 ns BF CONFIG.AVD DELAY
taw Address Valid Pulse Width 8 ns 64 ns BF CONFIG.AVD PW

Table 12: Timing for a BurstFlash read-burst

See register description of the EMC-Module in /1/ for more information about the config-registers.
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5.2 Host-Interface (XHIF)

The XHIF-Part of the Hostinterface is a parallel interface. No Clock is given out.

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

Trigger of access

XHIF_XCS_M/R_I (( /
t csrs 7/ t ResH
[ — < >
— (1 —
XHIF_XRD_| \ / N
t ARs 7/ trr
 — < P
XHIF_AB_I
t Rrr - trap t raH
XHIF_XRDY_O/ _ L \ R
XHIF_XRDY_OE
t roE e tRTD t ROH
1 s e
KHF_D810.0 === ===~~~ I |-
L
Figure 7: XHIF - Sequence for a read access
Parameter | Description Min Max
tcsrs chip select asserted to read pulse asserted delay 0ns”
tars address valid to read pulse asserted setup time Ons
trRrT read pulse asserted to ready deasserted delay Ons 10.75 ns
troE read pulse asserted to data enable delay Ons 10.75 ns
trap ready active pulse width 6 ns 10 ns
trTD ready asserted to data valid delay ' 2.6 ns
trcsH read pulse deasserted to chip select deasserted delay | O ns
tRAH address valid to read pulse deasserted hold time O ns
trDOH data valid/enable to read pulse deasserted hold time 0O ns 10.75 ns
trr read recovery time 10.6 ns
DIf tesrs < 0, tars, trrr @and troe are related to the falling edge of XHIF_XCS
D If tresh < 0, tran and tron are related to the rising edge of XHIF_XCS
Table 13: Timing for a XHIF read access
Write Access:
Trigger off access T8 )
XHIF_XCS_M/R_I /
tcsws < twesH
18
— \
XHIF_XWR_I \ /
t aws G twr
XHIF_AB_I
twRr i t rap t wan
XHIF_XRDY_O/ _ L \ R
XHIF_XRDY_OE
tWDE“ P tWDV <~ 1 RTW tWDH“
XHIF DB IO | —————— ///////// _____
L
Figure 8: XHIF - Sequence for a write access
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Parameter | Description Min Max
tcsws chip select asserted to write pulse asserted delay 0ns”

taws address valid to write pulse asserted setup time Ons

twrT write pulse asserted to ready deasserted delay Ons 10.86 ns
twoe write pulse asserted to data enable setup 0 ns 3
twov write pulse asserted to data valid delay 13.4 ns
trap ready active pulse width 6 ns 10 ns
twesH write pulse deasserted to chip select deasserted delay 0 ns”

twan address valid to write pulse deasserted hold time Ons

trRw ready asserted to write pulse deasserted delay 0ns

twoH data valid/enabled to read pulse deasserted hold time 0 ns?

twr write recovery time 10.6 ns

DI tesws < 0, taws, twrr and twoe are related to the falling edge of XHIF_XCS

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

) twoe may get 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.

Table 14: Timing for a XHIF write access

5.3 SPIl Interfaces

A load of min. 10 pF and max 30 pF is assumed.
With a 125 MHz AHB clock the SPI baud rate ranges from 1.922 kHz to 25 MHz in master mode and a
maximum of 10,42 MHz in slave mode:

Feikour = 125 MHz / SSPCPSR* (1 + SSPCRO0.SCR)

with
SPI-Master: SSPCPSR = 2..254 (even values only)
SSPCR0.SCR =0..255
SPI-Slave: SSPCPSR = 2..254 (even values only)
SSPCR0.SCR =2..255
SPI_x_SCLKOUT
SPI_x_SCLKIN
toH
SPI_x_SSPTXD

ety

SPI_X_SSPRXD > <i

—tsrRMH——P6——tsFrRMs——

SPI_x_SFRMIN
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Symbol | Parameter Min. | Max. | Unit | Note
te Baud rate 40 520000 | ns Master mode
48 Slave mode
to Valid delay -3 3 ns 1
ts Setup Time 9 ns 2
ty Hold Time 0 ns 2
tsFrvs SFRMIN Setup 8 ns
Time
tsErRMH SFRMIN Hold Time | 16 ns

Y |oad capacitance = 30pF

9 Ts, Th > one 125 MHz period; inputs are synchronized with AHB Clock (FSSPCLK).

Table 15: Timing for a SPI access

To avoid damage caused by contention on the SPI outputs, serial resistors are recommended to

reduce the maximum current.
5.4 PNPLL

The nine output-signals PNPLL_out(8..0) can be routed to external Pins via GPIOs.
The following parameterization in the PN-IP must be done therefore:
- Register CycleCompare_A 1
- Register PLL_OUT_Control_0 = 0x0000_0016 (Event appears on Signal pn_pll_o(0))
On the ERTEC 200P Toplevel the multiplexers and GPIOs must be adapted accordingly.
On the selected GPIO-Pin PNPLL_OUT can be measured. It is generated as follows:

= 0x0000_0000 (Trigger-Impuls on Cycle-start)

Cycle_A (PNIP)

pn_pll_o (PNIP)

Max>§< 0

PNPLL_OUT (GPI0O)

«—24ns

to

.

see table——

t

t

L

to: Cycle-start, i.e. point of time in which the Cycle-Timer breaks from a maximum value to its
minimal value.
t;:  pn_pll_o is emitted from the PNIP
t;:  The signal PNPLL_OUT appears on the external GPIO-Pin
In the PN-IP the following delay is generated:
Time Description Min/Max (ns)
PN-IP to>t Time from Cycle_A-break to change of the PN-IP internal Flip- 24ns
Flop pn_pll_o(0) from 1 to 0. (exactly three 8ns-Clocks)
ERTEC 200P 12t Output_delay from one of the following PN-PLL-Outputs from see following table
PN-IP to GPIO-Pin.

: Alternate Load (pF
bigia) Ports Function Input_delay Min/ l(vFl)ai
(Input) :

-min -max
PNPLL_EXTIN.A | GPIO 9 A 1.58ns 3.00ns
GPIO 23 B 1.52ns 2,77ns

Signal Clock-to-Output_delay Cylce-start to Output delay
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(Output) (tL>1) (to>12)
-min -max -min -max
PNPLL_OUTO GPIO 0 A 4,98ns 13,30ns 28,98ns 37,30ns 10/30
GPIO_56 C 4,34ns 11,04ns 28,34ns 35,04ns 10/30
PNPLL_OUT1 GPIO 1 A 5,02ns 12,76ns 29,02ns 36,76ns 10/30
GPIO 57 C 4,35ns 11,08ns 28,35ns 35,08ns 10/30
PNPLL_OUT2 GPIO 2 A 4,90ns 12,95ns 28,90ns 36,95ns 10/30
GPIO 58 C 4,35ns 10,91ns 28,35ns 34,91ns 10/30
PNPLL_OUT3 GPIO 3 A 4,93ns 12,30ns 28,93ns 36,30ns 10/30
GPIO 59 C 4,36ns 10,88ns 28,36ns 34,88ns 10/30
PNPLL_OUT4 GPIO 4 A 4,78ns 12,17ns 28,78ns 36,17ns 10/30
GPIO_60 C 4,30ns 11,78ns 28,30ns 35,78ns 10/30
PNPLL_OUT5 GPIO 5 A 4,85ns 12,09ns 28,85ns 36,09ns 10/30
GPIO_61 C 4,24ns 10,68ns 28,24ns 34,68ns 10/30
PNPLL_OUT6 GPIO 6 A 4,76ns 11,87ns 28,76ns 35,87ns 10/30
GPIO 29 C 4,32ns 10,88ns 28,32ns 34,88ns 10/30
PNPLL_OUT7 GPIO 7 A 4,47ns 11,08ns 28,47ns 35,08ns 10/30
GPIO_30 C 4,35ns 10,81ns 28,35ns 34,81ns 10/30
PNPLL_OUTS GPIO 8 A 4,79ns 11,84ns 28,79ns 35,84ns 10/30
GPIO 31 C 4,34ns 10,81ns 28,34ns 30,81ns 10/30

Table 16: Timing PNPLL Interface

5.5 Time-Sync Interface

The described function might not yet be supported by the PROFINET stack version delivered with the
Evaluation Kit ERTEC 200P. Please refer to the User Interface Description of the Evaluation Kit for
supported functionality.

Nevertheless it is recommended to layout the two signals PNPLL_EXTIN_Time and PNPLL_Time_Out
according to your design to test points to contact the signals if necessary.

Signal Ports Alternate Input_delay Load (pF)
(Input) Function -min -max Min / Max
PNPLL_EXTIN Time | GPIO 12 A 1,68ns 3,34ns -
Signal Clock-to-Output_delay
(Output) -min -max
PNPLL_Time_Out GPIO_11 A 4,86ns 12,09ns 10/30
GPIO_28 C 4,26ns 10,73ns 10/30

Table 17: Timing Time-Sync Interface

5.6 JTAG-Interface

The JTAG-Interface consists of the signals TCK, TMS, TDI, TDO and TRST. All inputs besides TRST
are sampled with the rising edge of TCK. The TDO signal is launched with the falling edge of TCK.

TCK——>
TD——>
TMS— ERTEC
<«——TDO——— o00p
———XTRST—>
<«——RTCK
———XSRST—

De-
bugger

Figure 9: Debug Interface
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The JTAG Clock can be used to frequency up to 32 MHz (at RTCK analysis in the debugger). For the
inputs of the debug interface a minimal setup-time of Ons should be used. Debuggers without RTCK
support can use only up to 16 MHz as JTAG Clock.

5.7 Trace-Interface

The ARM926 trace is captured in an integrated Trace Buffer (ETB). The size of the buffer is 8KB (2K x
32 Bit). The Trace Buffer can be read out after a measurement over the JTAG-Interface. Both Clock-
Cycles are supported (125/250 MHz).

A Debugger can be connected externally to the Trace Port. Only the ARM926 Clock-cycle of 125 MHz
is supported in this case.

The Trace-Interface consists on Outputs of the ERTEC 200P and is constrained relative to the Trace-
Clock. The Trace-Clock has a maximum frequency of 62,5 MHz. The data is launched with the rising
and the falling edge of the Clock. A Setup-Time of 2ns and a Hold-Time of 1ns is recommended.

——TRACECLK—|
ERTEC ——TRACESYNC—» ICE
200P | —PIPESTA(3:0)—»

- TRACEPKT(15:0)»

Figure 10: ARM926 Trace Interface

The Trace-Interface corresponds to the conditions given in the ETM9 specification (see /2/). If one
assumes that a tracing of the ERTEC 200P is not carried out under the maximum conditions, in the
constraining is enough security. (For comparison only: The Current Debugger needs a setup-time of
0,3ns and a hold-time of 0,3ns relative to the trace-clock).
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6 Design Considerations

6.1 Power Sequence

VDD_EMC
VDD_XHIF
VDD12

VDD33

Figure 11: Power Sequence example

An order for the turning on / off of the supply voltages is not prescribed. All voltages must reach their
value within a common timeslot of 100 ms.

Attention! To ensure high impedance on the outputs during start of the supply voltages the inputs
CTRL_STBYO0-2 must tied to ‘0’ in this time (associated with XRESET). Be aware that the three pins

influence paths with 3.3 and 1.8/3.3 V as well. The connected signals must have corresponding
voltages with 3.3 and 1.8 V.

- CTRL_STBYO (controls GPIO31:0): 3.3V
- CTRL_STBY1 (controls GPI092:32 / XHIFS): 1.8V/3.3V
- CTRL_STBY?2 (controls GPI095:32 / XHIF4): 1.8V/3.3V

3 Pins connected to CTRL_STBY1:
- GPIO(79-64; 62-46; 44-32) or
- XHIF_D(28; 15-0) / _BE(2-0) / _A(19-15; 13-0) / _SEG_2-0/_XRDY / _XIRQ / _XWR/_XRD/_XCSR_A_20/_XCS_M

4 Pins connected to CTRL_STBY2
- GPIO(95-93; 91-80; 63; 45) or
- XHIF_D(31-29; 27-16) / _BE(3) /_A(14)
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6.2

6.2.

6.2.1.1 Possible ERTEC 200P EMC configurations

ERTEC 200P Design recommendations

1 Design recommendations for ERTEC 200P EMC Bus

The EMC configuration is application depending, the pictures below show all possible
configurations.

ERTEC 200P

CMD
CMD
CMD
ADR (0...14)
Level-
shift/
DATA (0...31)
Flash RAM Async
Periph-
erals
CLK (0...2)

CLK-Feedback

CLK (0...2)

CLK-Feedback

ADR (15...23)

Figure 12: EMC Bus configurations

Allowed velocity and impedance on all transmission lines

velocity (um / ps) Impedance (ohm)
typical 150 60
bestcase | 182 69
worstcase | 137 51

Table 18: Velocity/ impedance on traces
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6.2.1.2 ERTEC 200P EMC recommendations
The recommended values below full fill all these bus configurations/ requirements for ERTEC 200P:

e Min/Max length configuration from driver to receiver

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

Table 19: Min/ max trace length

¢ All transmission lines should be routed on inner layers and referenced to Ground.

e All Clocks to SD-RAM and the associated feedback clock to ERTEC 200P must be length
matched within Imm.

e All Clocks to Flash and the associated feedback clock to ERTEC 200P must be length
matched within Imm.

¢ Clocks must always be routet as short as possible.

¢ Length matching between Data and Adress to their corresponding clocks is not necessary.
e Clock must be shorter as shortest Data line.

e If Address is below 17mm, clock max length is 17mm (corner case).

Usecase “External Host”

SDRAM
[15:0]

SDRAM
[31:0]

SDRAM
[15:0]
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e In the case where just one participant is on ADR (address), Data or CMD/CTR line
(see above) an additional 8,2pF capacitor is necessary on SDRAM signal lines (take

care on dedicated SDRAM signals).

6.2.1.3 Controlling of an external Level-Shifter

The external Level-Shifter can be controlled by the signals DTXR and XOE_DRIVER on the EMC-
Interface. The signals can only be used for the asynchronous memories. The usage of the signals is

optional.

The control signals (DTXR and XOE_DRIVER) for the Level-Shifter will be activated independent of
the respective address area of the asynchronous EMC-Interface (CS0-CS3) and not particular to the

chip select.

At accesses to a memory before or after the Level-Shifter the memories at both sides of the Level-

Shifter will be active.
This leads to the situation that two participants drive the data bus of the EMC.

To prevent this situation an appropriate logic (marked in blue) has to be integrated, see figure bellow.

XOE_Driver, DTXR——]

VDD/GND

Note:

ERTEC200P

SDRAM NOR-Flash SRAM

5 &
18V |2& 3,3V
EMC ’ o
XCSO 5o
XC81...3 . g XCS1. 34—
[ -

It is necessary to use appropriate pull resistors, signed in green, because the signals DTXR and

XOE_DRIVER will be latched at reset for the boot information.

6.2.2 Desigh Recommendations ERTEC 200P supply voltages pins

see also Chapter 2.2

6.2.3 Design Recommendations for ERTEC 200P Profinet PHYs

6.2.3.1 ERTEC 200P PHY supply voltages pins
see also Chapter 2.2
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6.2.3.2 Filtering on ERTEC 200P PHY supply voltages

It is recommended to use one power filters (PI-Filters) for VDD33ESD, VDDACB and an additional
one for PxVDDARXTX, VDDAPLL. The GND pins PVSSA and VSSAPLLCB should also be
separated by a power filter or connected to digital ground at far end from ERTEC 200P.

1.5V 3.3V

VDD15
DVDDy
VDDQ(PECL)x |

VDD33ESD
| 3.3V_Analo
VDDACB = g

PxVDDARXTX _l 15V Anal
. nalo
VDDAPLL g — g

DGND

AGND

GND GND

Note: x =1,2; y =1,3
Figure 13: PHY power filtering

Recommended PI-Power filter:
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VDD VDD_Analog

AN
BLM15
Iloom: Iloom:
GND AGND

Ceramic Capacitors are +-20%
Ferrite Bead 1500hm @ 100Mhz

Figure 14: PI Filter

6.2.3.3 Decoupling on ERTEC 200P PHY supply voltages

It is recommend to use three types of decoupling capacitors as shown. The red pair of 10nF and 22nF
should be placed as close as possible to DVDD1, DVDD3, VDD33ESD, VDDACB, P1VDDARXTX,
P2VDDARXTX and VDDAPLL.

The orange pair of 100nF and 22uF should be placed once to the net for DVDD1/3,
VDDESD/VDDACB and P1VDDARXTX/ P2VDDARXTX/ VDDAPLL.

The blue 100nF capacitor (shown in blue) should be placed as close as possible for all remaining pins
VDD15 and VDDQ(PECL)1/2 to the pins.
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1.5V

VDD15 |
DGND 15V
DVDD1
DVDD3 '
l = one pair of d | tors by 100nF and 22uF
1 1 = pair of decoupling capacitors by nF and 22u
l | Decoupling capacitors by 10nF and 22nF close to each
- pins as possible
DGND DGND DGND
| Standard decoupling capacitors by 100nF close to
T each pins as possible
3.3V
VDDQ(PECL)1 T
VDDQ(PECL)2
DGND 3.3V_Analog
VDD33ESD

VDDACB I
AGND AGND AGND
1.5V_Analog

P1VDDARXTX
P2VDDARXTX

L 11 1

AGND AGND AGND AGND

Figure 15: PHY decoupling

6.2.4 ERTEC 200P PROFINET TX circuit

Following design hints are recommended for the UTP interface:
e RXand TX pairs must be routed 1000hm differential
¢ Differential length for each pair must match in length
e Transformer must be placed as close as possible to the ERTEC 200P
e Centre Tap of transformer must be connected with 100hm series resistor to 3.3V_Analog.
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e 500hm termination resistors must be placed as close as possible to the ERTEC 200P

o An external 12.4kOhm pull down resistor on pin EXTRES must be placed a close as possible to
ERTEC 200P

¢ Analog signals must be placed referenced to analog ground plane or common plane (same as
digital) and must be not coupled with other signals.

The picture below shows a typical UTP circuit with separate centre taps on the magnetic:

3.3V_Analog
50R é 50R :E 10R
<
TXP % 1
TXN %M 2
50R
——10nF 4
75R 50R
50R
AGND 5
3.3V. ZAlnalog
R45
50R é 50R :E 10R
<
e ggw °
Sl | ™ 6
11
50R
—— 10nF 7
75R 50R
50R
AGND 8
ATP |— gpen
EXTRES M
| amme
T 2kv
12.4K ™
AGND

GND GND — Case/ Shield

Resistors in black are +-1% 1/16W
Resistors in blue are +-1% 1/8W
Capacitors in black are +-20%

Figure 16: UTP circuit

Note: UTP interface must full fill ANSI X3.263-1995 FDDI specifications.

6.2.4.1 ERTEC 200P PROFINET TX circuit unused pins
Unused UTP port should be left open, but EXTRES must be connected as recommended.
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6.2.5

TXP — open

TXN —— open

RXP —— open

RXN — open

ATP — open
EXTRES

124K

AGND

Resistors in black are +-1% 1/16W

Figure 17: UTP circuit unused

ERTEC 200P PROFINET FX circuit

Following design hints are recommended for the FX interface:

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

RX and TX pairs (LVPECL) must be routed 1000hm differential

Differential length for each pair must match in length

Transceiver must be placed as close as possible to the ERTEC 200P

1500hm series resistors in TX path must be placed as close as possible to the ERTEC 200P

The RX termination (1300hm pull up and 820hm pull down) must be placed a close as
possible to ERTEC 200P

RX and TX Power supply on transceiver should separately filtered, see datasheet transceiver.

Care must be taken on level translation between transceiver SD pin and ERTEC 200P PHY
input, see recommended circuit below.

Signals must be placed referenced to digital ground plane or common plane and must be not
coupled with other signals.

Don’t connect analog VDD/ AGND (related pins on ERTEC 200P: VDD33ESD, VDDACB/
PVSSA, VSSPLLCB) to FX circuit.
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The picture below shows the recommended FX circuit:

PxTDXP
PxTDXN

PxRDXP
PxRDXN

PxSDXP
PxSDXN

GPIO(4)/ GPIO(6)
GPIO(5)/ GPIO(7)

PxFXEN

Place near PHY/ ERTEC 200P!

Level

translation

All Resistors are +-1% 1/16W

Note: Use GPIO(4), GPIO(5) for port 1 and GPIO(6), GPIO(7) for port 2!

Figure 18: FX circuit

6.2.5.1 ERTEC 200P/ Avago QFBR-5978AZ SD circuit

Avago POF
Transceiver
AFBR-59787
QFBR-5978AZ

TD+

TD-

RD+
RD-

SD

SDA
SCL

TX_DISABLE

The Avago QFBR-5978AZ has a single ended output and ERTEC 200P has a differential LVPECL
input, following level translation circuit is recommended.

Comparator should be placed near transceiver and PECL driver near ERTEC 200P. The 3,3V supply

voltage tolerance for POF transceiver and SD level translation circuit is limited to +- 5%.
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Place near PHY/ ERTEC 200P!

Avago POF
Tranceiver
AFBR-5978Z
QFBR-5978AZ

SD

+
Comp

TLV3501
82R 191R

Figure 19: SD level translation circuit

| |
| |
ERTEC 200P ; }
| |
| |
| |
| |
} l
|
1 | 33ve5%
|
| |
| |
| I
} l
I130R 130R }
| |
| |
PxSDXP ; crec| |
PxSDXN ; < driver !
} SN6SLVELT22
|
|
|
|
|
|

Second channel of comparator and PECI driver could used for other FX port!
All Resistors are +-1% 1/16W

6.2.5.2 ERTEC 200P PROFINET FX circuit unused pins

PxTDXP/N Signals on unused FX port should be left open, PxXRDXP/N and PxSDXP/N inputs should
directly connected to GND, the GPIOs could used for alternate function.

PxTDXP
PxTDXN

PxRDXP
PxRDXN

PxSDXP
PxSDXN

GPIO(4)/ GPIO(6)
GPIO(5)/ GPIO(7)

PXFXEN

— open

—— open

GND

— Alternate function

— Alternate function

— open

Figure 20: FX circuit unused pins
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6.3 Clocking

6.3.1 Oscillator

1 1

Cin —— —_— Cout

T

CLKP_A CLKP_B
ERTEC 200P
Figure 21: Oscillator Circuitry
Example for an oscillator crystal:
Crystal Frequency | Rv Cin Cout
EPSON TSX-3225 25,00MHz | 22 Q 15pF | 15pF

Hint:

The input capacitance of the
integrated oscillator in the
ERTEC 200P is 4.2pF
(including the influence of the
package)

Note that the oscillator frequency must be at least 25 MHz, otherwise the PLL will not operate

properly.
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 Make the wiring between the ground side of the capacitor and the ground pin of the ERTEC 200P as short
and as thick as possible.

o 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.

e Layout the external components so that they are surrounded by GND as far as possible.
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6.3.2

ERTEC 200P

0osC
CLKP_A CLKP B

—H
N
L L

PCB Pattern for GND

Figure 22 : Oscillator Circuitry Layout Example

External clock source

It is possible to use an external clock source instead of a quartz crystal as clock input for port CLKP_A
as well. In this case the Port CLKP_B has to be left unconnected (open) and the port CLKP_A has to
fulfill the following requirements:

Parameter | Description Min Typ Max Unit
fin external clock source frequency | ¥ 25 D MHz
V4 CLKP A high level voltage 2 3,3 VDDACB | V

Vi CLKP A low level voltage 0 - 0,8 \Y

trec CLKP_Arise or fall time 0 1 4 ns

t CLKP_A high or low time 16 2 20 2 242 ns

tir CLKP_A jitter tolerace - 20 - ps

(RMS)

DuCy CLKP_A duty cycle 40 50 60 %

Y +/- 50ppm over the whole lifetime and temperature range

2 tw was calculated at f|N(Typ) = 25MHz , e.g. twvin) = 10* (DUCy(NuN) / f|N(Typ))

6.3.3

PLL Power Supply
Since GND noise may affect VDD through C1 and C2, GND must be stable.
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VDD
T R L

1
e 0 AU

I

GND

Figure 23: Recommended for PLL Power Supply Filter

Dimensioning the PLL Power Supply Filter

E= R;RL -1/C1 ICZ (damping factor)

f, = ! (cut off frequency in Hz)

2rn,/L-(C,+C,)

where R+R. < 0.8 Q, C, 210 uF, & = 0.7 (should not be less than 0.7 to decrease the sensitivity for

resonance), fo <= 5kHz

Example:

With R+R. = 0.8 Q, L =22 uH, C, = 68 pF, C; = 0.3 uF (ceramic capacitor) this results in fo = 4.1 kHz

and £ =0.70.

C; should be an SMD capacitor (e.g. ceramic 300 nF) for elimination of high frequency components.

Be sure to place it as close as possible to a power supply pin.
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6.4 Reset
The minimal duration for reset is shown in the table below.

Parameter Symbol Min | Typ [ Max [ Unit
Reset pulse width ¥ trest 30 US
Reset pulse width ? treso 40 ns

* Applies to pin XRESET during power-up phase (accounts for oscillator start-up time)
2 Applies to pins XSRST and XTRST for operating, powered-up ASIC (oscillator is running)

Table 20: Minimal reset duration

6.4.1 Power-On Reset Behaviour

g ~
VDD
J N JJ
e e -
XRESET (
- - — I
min. 30us o
’ -
STBY J
(PLL) ) J) 5
e r r
__________ J _______‘ ) _J
- -l - -
Unstable o min. lus min. 2,5us

Figure 24: Power-On Reset Behaviour
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Timing power up reset
(25MHz) 7
‘47 25063 TCLK_PLLI 4%47 ~16 TCLK_SYS —»{

CLK_SYS f

[ Y I
CLK_ARM_FAST
(CLK_ARM_SLOW), V4
CLK_KRISC

XRESET _ //_,

XRES_PWONRES,
XRES_PNIP, |
XRES_SYS,
XRES_ARM926CORE,
JTAG_NTRST

Timing watchdog / software reset

CLK_SYS y

XWDOUT \
(WDOG, PNIP)

XRES_ARM926_WD,
RES_SOFT, RES_SOFT_PN,
RES_SOFT_ARM926_CORE

EN_WD_RES_PN,
WD_RES_FREI_ARM926, WD

||
|

XRES_PNIP, XRES_SYS,
ARES_ARMS26CORE

‘47 (nx8 + 8) X TCLK_SYS 4>{

Figure 25: Timing reset

On access, e.g. over the XHIF-Interface, to internal resources of the ERTEC 200P directly after
release of XRESET is to mention, that they are only allowed after the internal initialisation is finished
(see also StartUp-Times in Chapter 7.7.1)

Duration of initialisation after deactivating the XRESET:

PLL-Standby-Time: 32,5 us
PLL-Lockup-Time: 1002,5 ps
EMC Init_Done ": 233,0 us
Complete-Time: 1268,0 us

Y parallel to the EMC Init_Done several internal SRAMs are also initialised in this time. The time for
the EMC Init_Done is the biggest. Therefore it is listed here.

6.4.2  Strapping Pins

During XRESET is active, the Input-Value for the Config- and Boot-Pins are LATCHED in. After
XRESET is released, the values are stored. The values on the Config- and Boot-Pins must stay stable
120ns after the XRESET is released. See Chapter 7.6 and 7.7 for more details

6.4.3 Reset Structure
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6.4.3.1 Asynchronous PowerOn-Reset

The asynchronous® PowerOn-Reset is connected via the Pin XRESET to the ERTEC 200P. As
reaction to this reset the complete circuit (incl. Clock-system) of the ERTEC 200P is reset and the
Configuration- and Boot-Pins are latched (see Chapter 0). The PowerOn-Reset must stay active for at
least 30 us after the supply-voltages are supplied. Afterwards the PLL ramps up and is locked 1000us
later. The time until lock of the PLL is called t_ock. The PowerOn-Reset-Phase is internally enlarged for
this time (PLL-Lock is not interpreted) and the Clock-system is connected at the end of the rampup-
phase. The internal reset stays active for additional 16 Clocks to reset the internal logic. A
communication of the debugger over the JTAG-interface is not possible at this time.

fIMHz 4

1, =1000pus—»,
500 LOCK &

active

Startup PLL——»|
Reset

30 t/us

Figure 26: StartUp of the PLL

The lock-state of the PLL is monitored by a hardware. The IRQ49 interrupt announces whether the
PLL has lost its input clock (quartz break) or the PLL is not locked (PLL-Monitor, monitors input- to
output-frequency). Additionally the two Error-states can be polled from the SCRB-Register
‘PLL_STAT_REG..

An integrated filter of the ERTEC 200P ensures that spikes <= 40ns (bestcase) on the input XRESET
are eliminated.

In order to analyse the Reset-Source after a restart, the Bit PWRON_HW_RES of the Register
RES_STAT_REG is set on PowerOn-Reset. On restart the software can read the Register
RES_STAT_REG.

6.4.3.2 Asynchronous Hardware-Reset

The hardware-reset is activated over the Pin XSRST from an external debugger. XSRST is a
bidirectional 10-cell with Open-Drain output. During the active XSRST-Phase the complete internal
logic is reset, but not the Clock-system. Additionally the configuration-pins are not latched. During the
Hardware-Reset-Phase the debugger can communicate over the JTAG-Interface with the embedded
ICE Logic, e.g. to load a breakpoint. Thereby a single-stepping from the reset-address is possible.

An integrated filter of the ERTEC 200P ensures that spikes <= 40ns (bestcase) on the input XSRST
are eliminated.

In order to analyse the Reset-Source after a restart, the Bit PWRON_HW_RES of the Register
RES_STAT_REG is set on PowerOn-Reset. On restart the software can read the Register
RES_STAT_REG.

On Reboot after a hardware-reset the system uses the bootmode which was latched during the
PowerOn-Reset.

XSRST is activated to the debugger if PowerOn-Reset is active It is forbidden to activate XSRST
during a ‘RES_SOFT_ARM926 _CORE’ is active! The Debugger won't run during if the core is in
reset.

6.4.3.3 Asynchronous JTAG-Reset

The JTAG-Reset is activated through the Pin XTRST from the external debugger. Only the embedded
ICE logic of the ARM926EJ-S is reset. To ensure a defined state of the embedded ICE logic without
using a debugger, the logic is also resetted during PowerOn-Reset (XRESET).

An integrated filter of the ERTEC 200P ensures that spikes <= 40ns (bestcase) on the input XTSRST
are eliminated. Normally a spike on XTRST is not passed to the JTAG Controler. A sequence is
therefore necessary on TDI/TMS and TCK.

®>The asynchronous Reset acts on the Reset-Input of a Flip-Flop. The Reset is assigned
asynchronous but released synchronous.
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Hint for board-layout:
Instructions for external Pull-Resistors on XTRST can be found in Chapter 2.1.4

6.4.3.4 Asynchronous ARM926 Watchdog-Reset

The ARM926 Watchdog-Reset forms a hardware observation of the software from the ARM926EJ-S.
The base for the observation is a time which is adjustable in the watchdog-timer. On activation of the
watchdog the time counts. If no retrigger is done within this time, the watchdog-reset
(XRES_ARM926_WD) is triggered (output ARM926 watchdog: WD_XWDOUT1). If the watchdog-
function is enabled (WD_RES_FREI_ARM926) the ERTEC 200P is reset. In order to analyse the
Reset-Source after a restart, the Bit ARM926_WDOG_RES of the Register RES_STAT_REG is set on
PowerOn-Reset. The Bit keeps set from the reset-function. On restart the software can read the
Register RES_STAT_REG.

For application, in which the expiration of the watchdog should have no negative effect on the PN-IP,
the PN-IP can be excluded from the reset per watchdog (EN_WD_RES PN = 0 in
ASYN_RES_CTRL_REG).

Attention: The Bit EN_WD_RES_PN is always set if the PN-IP is reset! If an asynchronous software-
reset is generated from the software for the PN-IP, the software has to set EN_WD_RES_PN = 0 if the
Watchdog-Reset of the ARM926 should have no effect to the PN-IP.

In advance to the watchdog expiration an interrupt ‘WD_INT_ARM926’ is generated to the ARM926
and to an external host the watchdog expiration is advanced with ‘WD_XWDOUTO’ over a GPIO-Pin.
The watchdog also expires if the clock-generation fails (e.g. quartz break). The PLL enters his free-
running-frequency in this case (100 — 300 MHz).

On Reboot after a Watchdog-Reset the system uses the bootmode which was latched during the
PowerOn-Reset.

6.4.3.5 Asynchronous Software-Reset for the ERTEC 200P (without PN-IP)

In the ERTEC 200P an asynchronous Software-Reset can be generated by setting the Bit
,RES_SOFT' in the Register RES_CTRL_REG. The PN-IP and the PHY's are not reset in this case. In
order to analyse the Reset-Source after a restart, the Bit SW_RES of the Register RES_STAT_REG is
set on Software-Reset. The Bit keeps set from the reset-function. On restart the software can read the
Register RES_STAT_REG.

On Reboot after a hardware-reset the system uses the bootmode which was latched during the
PowerOn-Reset.

6.4.3.6 Asynchronous Software-Reset of the PN-IP

The PN-IP and the PHYs can be reset separately from Software by setting the Bit ‘RES_SOFT_PN'’ in
the SCRB-Register ‘ASYN_RES_CTRL_REG'.

The HW-Reset for the integrated PHYs comes from ‘phy_reset_o’ output of the PN-IP. If the SMI-
Modul of the PN-IP is not active (configuration-mode) the ‘phy_reset_o’ output is active and keeps the
PHYs in reset-state.

A simultaneous SW-Reset for the ERTEC 200P and the PN-IP reset the complete ERTEC 200P.

6.4.3.7 Asynchronous Software-Reset of the ARM926EJ-S Core

The ARM926EJ-S Core (without TCM926) has its own reset, which can be generated by setting the Bit
,RES_SOFT_ARM926_CORE’ in the SCRB-Register ‘ASCN_RES_CTRL_REG'.
‘RES_SOFT_ARM926_CORE’ acts only to the ARM926EJ-S Core System and not to the
TCM_Block_926. The TCM_Block_926 is reset with XRESET, XSRST, XRES_ARM926_WD or
RES_SOFT.

In order to analyse the Reset-Source after a restart, the Bit SW_RES_ARM926 of the Register
RES_STAT_REG is set on Software-Reset. The Bit keeps set from the reset-function. On restart the
software can read the Register RES_STAT_REG.

The asynchronous Software-Reset for the ARM926EJ-S Core is necessary after the Bootloader has
adjusted the final TCM926 configuration. Only with reset the ARM926EJ-S uses the TCM926
configuration (DRSIZE for D-TCM and IRSIZE for I-TCM configured in Register TCM926_MAP).

6.4.3.8 Synchronous Software-Reset (PN-IP, PER-IF, Hostinterface)

The PN-IP, the Peripherie-Interface or the Host-Interface can also be reset from Software in the
SCRB-Register ,SYN_RES_CTRL_REG’ synchronously. This synchronous resets work on the SYN-
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Reset Inputs of the corresponding IPs and resets only the State-Machines and local registers, but not
the parameterization-Registers and the AHB-Interface. The SW has to set the corresponding Bits in
the Register ‘SYN_RES_CTRL_REG’ and reset them afterwards. With this function the software can
control on it own the reset-state of the modules (short impulse: dyn. reset, constant ‘1’: disable-state).
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6.5 GPIO Pins

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

The structure of a single GPIO cell is shown below in  Figure 27. 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 [ 0 1 2 3 » 0123 > 0123
Register Ll MUX » De-M U X » MUX
PORTXALTSEL1 ] v
with
x ={0..1}
y ={0..31} for Port O
PAD y ={0..15} for Port 1
Single GPIO Cell (Port x Bit y)
PORTx_y

GPIO_Single.wmf

Figure 27: Single GPIO Cell
For I/O pin routing, one of 3 alternative functions can be selected for each GPIO cell (see Chapter 7.5
for GPIO pin mapping).

6.6 Pull-Up / Pull-Down Resistors
The Renesas’ specifications for pull-up and pull-down resistors are listed in the table below.

Resistor Type Min Typ Max Unit
50 kQ pull-up (3.3 V buffer) 40.5 51.9 70.1 | kQ
50 kQ pull-up (1.8 V buffer) 38.6 49.7 66.9 | kQ

50 kQ pull-down (3.3 V buffer) 37.0 49.6 70.4 | kO
50 kQ pull-down (1.8 V buffer) 35.8 47.6 66.4 | kQ

Table 21: Pull-Up / Pull-Down Resistor Values

Since the maximum values of the internal pull-ups / pull-downs can be rather high in worst case,
critical inputs (resets etc.) must not rely on the internal resistors but must be supplied with external
pull-up / pull-down resistors.

When combining external pull-up resistors with internal pull-down resistors (and vice versa) the
following recommendation should be considered:

e A 50k internal pull-up (at its minimum value) combined with a 4k7pull-down results in a maximum
logic low level V,_ of 0.36 V (VDD = 3.5V, required: V,. £ 0.8 V).
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e A 50k internal pull-down (at its minimum value) combined with a 10k pull-up results in a minimum

logic high level V,_of 2.36 V (VDD = 3.0 V, required: Vi3 =2 2.0 V).

As a rule of thumb the values of the external resistors should not be higher than those listed above.
Note that external components connected to a GPIO pin may have other switching thresholds and
additional pull-up resistors which will reduce the effective pull-up resistor value on that GPIO pin.

6.7 Debug
The debugging with the JTAG-Interface is described in /1/

7 Basic Configuration

7.1 Address Map

A description can be found in /1/

7.2 Interrupts
A description can be found in /1/

7.3 DMA Requests

A description can be found in /1/

7.4 Timers
A description can be found in /1/

7.5 GPIO Pin Mapping

GPIO Pin GPIO GPIO Alternative GPIO Alternative GPIO Alternative
Registers Function A Function B Function C
GPIO0_INT GPIO_*_0.0 PNPLL_OUTO_a TIM_OUTO_a NOT_USED
GPIO1_INT GPIO_* 0.1 PNPLL_OUT1_a TIM_OUT1 a NOT_USED
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 I2C_SCLK_1 a
GPIO6_INT GPIO_*_0.6 PNPLL_OUT6_a TIM_TRIGO_a 12C_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 | 12C_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 NOT_USED NOT_USED
GPI017 GPIO_* 0.17 | SPI_1 SFRMOUT _a NOT_USED NOT_USED
GPI1018 GPIO_* 0.18 | SPI_1 SSPTXD_a NOT_USED NOT_USED
GPI0O19 GPIO_* 0.19 | SPI_1 SSPRXD_a NOT_USED NOT_USED
GP1020 GPIO_* 0.20 | SPI_1 SSPOE_a NOT_USED NOT_USED
GPI1021 GPIO_* 0.21 | SPI_1 SSPCTLOE_a NOT_USED NOT_USED
GP1022 GPIO_* 0.22 | SPI_1 SFRMIN_a NOT_USED NOT_USED
GPI1023 GPIO_*_0.23 | SPI_1 SCLKIN_a PNCLKA_IN_b NOT_USED
GP1024 GPIO_*_0.24 | SPI_2 SCLKOUT_a TIM_OUTO_b NOT_USED
GPI1025 GPIO_* 0.25 | SPI_2 SFRMOUT _a TIM_OUT1 b NOT_USED
GP1026 GPIO_*_0.26 | SPI_2 SSPTXD_a TIM_TRIGO_b NOT_USED
GPI1027 GPIO_*_0.27 | SPI_2 SSPRXD_a TIM_TRIG1 b NOT_USED
GP1028 GPIO_*_0.28 | SPI_2 SCLKIN_a U3 _TXD PNTIME_OUT b
GP1029 GPIO_* 0.29 | SPI_2 SFRMIN_a U3_RXD PNPLL_OUT6_b
GPI030 GPIO_* 0.30 | SPI_2 SSPOE_a NOT_USED PNPLL_OUT7_b
GPI031 GPIO_* 0.31 | SPI_2 SSPCTLOE_a NOT_USED PNPLL_OUT8_b
Table 22: GPIO Port O Input Mapping
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GPIO Pin GPIO GPIO Alternative GPIO Alternative GPIO Alternative
Registers Function A Function B Function C
XHIF_A1 GPIO_*_1.0 NOT_USED NOT_USED NOT_USED
XHIF_A2 GPIO_* 1.1 NOT_USED NOT_USED NOT_USED
XHIF_A3 GPIO_* 1.2 NOT_USED NOT_USED NOT_USED
XHIF_A4 GPIO_*_1.3 NOT_USED NOT_USED NOT_USED
XHIF_A5 GPIO_*_ 1.4 NOT_USED NOT_USED NOT_USED
XHIF_A6 GPIO_*_1.5 NOT_USED NOT_USED NOT_USED
XHIF_A7 GPIO_*_1.6 NOT_USED NOT_USED NOT_USED
XHIF_A8 GPIO_*_ 1.7 NOT_USED NOT_USED NOT_USED
XHIF_A9 GPIO_*_1.8 NOT_USED NOT_USED SPI_1 SCLKOUT_b
XHIF_A10 GPIO_*_1.9 NOT_USED NOT_USED SPI_1_SFRMOUT b
XHIF_A11 GPIO_* 1.10 | NOT_USED NOT_USED SPI_1_SSPTXD_b
XHIF_A12 GPIO_* 1.11 | NOT_USED NOT_USED SPI_1_SSPRXD_b
XHIF_A13 GPIO_* 1.12 | NOT_USED NOT_USED SPI_1_SSPOE_b
XHIF_A14 GPIO_* 1.13 | NOT_USED NOT_USED SPI_1 SSPCTLOE_b
XHIF_A15 GPIO_* 1.14 | NOT_USED NOT_USED SPI_1 _SCLKIN_b
XHIF_A16 GPIO_* 1.15 | NOT_USED NOT_USED SPI_1 _SFRMIN_b
XHIF_A17 GPIO_* 1.16 | NOT_USED NOT_USED Ul CTS
XHIF_A18 GPIO_* 1.17 | NOT_USED NOT_USED Ul DCD
XHIF_A19 GPIO_* 1.18 | NOT_USED NOT_USED Ul DSR
XHIF_SEG_2 GPIO_* 1.19 | NOT_USED NOT_USED Ul RI
XHIF_SEG_0 GPIO_* 1.20 | NOT_USED NOT_USED Ul RTS
XHIF_SEG_1 GPIO_* 1.21 | NOT_USED NOT_USED Ul DTR
XHIF_XRDY GPIO_* 1.22 | NOT_USED NOT_USED U4 _TXD
XHIF_XRQ GPIO_* 1.23 | NOT_USED NOT_USED U4 RXD
XHIF_XWR GPIO_* 1.24 | NOT_USED NOT_USED PNPLL_OUTO b
XHIF_XRD GPIO_* 1.25 | NOT_USED NOT_USED PNPLL_OUT1_b
XHIF_XCS_R_A20 | GPIO_* 1.26 | NOT_USED NOT_USED PNPLL_OUT2_b
XHIF_XCS_M GPIO_* _1.27 | NOT_USED NOT_USED PNPLL_OUT3_ b
XHIF_XBEO GPIO_* 1.28 | NOT_USED NOT_USED PNPLL_OUT4 b
XHIF_XBE1 GPIO_* 1.29 | NOT_USED NOT_USED PNPLL_OUT5_b
XHIF_XBE2 GPIO_* 1.30 | NOT_USED NOT_USED Ul TXD
XHIF_XBE3 GPIO_* 1.31 | NOT_USED NOT_USED Ul RXD

Table 23: GPIO Port 1 Input Mapping

GPIO Pin GPIO GPIO Alternative GPIO Alternative GPIO Alternative
Registers Function A Function B Function C
XHIF_DO GPIO_*_ 2.0 NOT_USED NOT_USED NOT_USED
XHIF_D1 GPIO_* 2.1 NOT_USED NOT_USED NOT_USED
XHIF_D2 GPIO_*_2.2 NOT_USED NOT_USED NOT_USED
XHIF_D3 GPIO_* 2.3 NOT_USED NOT_USED NOT_USED
XHIF_D4 GPIO_* 2.4 NOT_USED NOT_USED NOT_USED
XHIF_D5 GPIO_*_ 2.5 NOT_USED NOT_USED NOT_USED
XHIF_D6 GPIO_*_2.6 NOT_USED NOT_USED NOT_USED
XHIF_D7 GPIO_* 2.7 NOT_USED NOT_USED XSSI_DATA
XHIF_D8 GPIO_* 2.8 NOT_USED NOT_USED SSI_CLK
XHIF_D9 GPIO_*_2.9 NOT_USED NOT_USED SSI_DATA
XHIF_D10 GPIO_* 2.10 | NOT_USED NOT_USED NOT_USED
XHIF_D11 GPIO_* 2.11 | NOT_USED NOT_USED WD_XWDOUTO_b
XHIF_D12 GPIO_* 2.12 | NOT_USED NOT_USED NOT_USED
XHIF_D13 GPIO_* 2.13 | NOT_USED NOT_USED NOT_USED
XHIF_D14 GPIO_* 2.14 | NOT_USED NOT_USED NOT_USED
XHIF_D15 GPIO_* 2.15 | NOT_USED NOT_USED NOT_USED
XHIF_D16 GPIO_* 2.16 | NOT_USED NOT_USED 12C_SDOI_1_b
XHIF_D17 GPIO_* 2.17 | NOT_USED NOT_USED I2C_SCLK_1 b
XHIF_D18 GPIO_* 2.18 | NOT_USED NOT_USED 12C_SDOI_2_b
XHIF_D19 GPIO_* 2.19 | NOT_USED NOT_USED 12C_SCLK_2 b
XHIF_D20 GPIO_* 2.20 | NOT_USED NOT_USED NOT_USED
XHIF_D21 GPIO_* 2.21 | NOT_USED NOT_USED NOT_USED
XHIF_D22 GPIO_* 2.22 | NOT_USED NOT_USED NOT_USED
XHIF_D23 GPIO_* 2.23 | NOT_USED NOT_USED NOT_USED
XHIF_D24 GPIO_* 2.24 | NOT_USED NOT_USED NOT_USED
XHIF_D25 GPIO_* 2.25 | NOT_USED NOT_USED NOT_USED
XHIF_D26 GPIO_* 2.26 | NOT_USED NOT_USED NOT_USED
XHIF_D27 GPIO_* 2.27 | NOT_USED NOT_USED NOT_USED
XHIF_D28 GPIO_* 2.28 | NOT_USED NOT_USED NOT_USED
XHIF_D29 GPIO_* 2.29 | NOT_USED NOT_USED NOT_USED
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GPIO Pin GPIO GPIO Alternative GPIO Alternative GPIO Alternative
Registers Function A Function B Function C

XHIF_D30 GPIO_* 2.30 | NOT_USED NOT_USED NOT_USED

XHIF_D31 GPIO_* 2.31 | NOT_USED NOT_USED NOT_USED

Table 24: GPIO Port 2 Input Mapping

7.6 Configuration Pins

To switch the ERTEC 200P between global use cases or several test-modes there are 7 EMC-Pins
used as configuration pins. During active PowerOn-Reset XRESET the value of the inputs is latched in
the SCRB-Register CONFIG. After Reset the pins are operating according their function.

CONFIG

PIN: A23

CONFIG | CONFIG | CONFIG | CONFIG | CONFIG | CONFIG
(6) ®) (4) ©) @ @) ©)

PIN: A22 | PIN: A21 | PIN: A20 | PIN: A19 | PIN: A18 | PIN: Al7

Description

- - - - - - 1 REF_CLK tristate

REF_CLK output (25 MHz)

ARM-Clock 125 MHz

- ARM-Clock 250 MHz

]
]
]
]
]

1RO
'

- CONFIG (2) must be tied to zero

XHIF = on, 16 bit Mode,
GPI094-79 and GP1061-60 on (all inputs),
XHIF_XWR has Read/Write-Control

XHIF = on, 16 bit Mode,
GP1094-79 and GPIO 61-60 on (all inputs),
XHIF_XRD / XHIF_XWR separated

XHIF = on, 16 bit Mode,
GPI1094-79 and GPIO 61-60 on (all inputs),
XHIF_XRDY is high-active

XHIF = on, 16 bit Mode,
GPI094-79 and GP1061-60 on (all inputs),
XHIF_XRDY is low-active

XHIF = on, 32 bit mode, GP1095-32 off,
XHIF_XWR has Read/Write-Control

XHIF = on, 32 bit mode, GPI095-32 off,
XHIF_XRD / XHIF_ XWR separated

XHIF = on, 32 bit mode, GP1095-32 off,
XHIF_XRDY is high-active

0 1 1 - - XHIF = on, 32 bit mode, GPI095-32 off,

XHIF_XRDY is low-active

XHIF = off, GPI095-32 on (all inputs)

A=Y
= (=)

0 1 - - -
1 XHIF = off, ARM926 Trace Port = on (only at
ARM926 Clock = 125 MHz)

Remainder - - - reserved

Blue: Default setting through the internal pulls

Table 25: Configuration Pins

A detailed mapping of the pins for each configuration can be found in /1/

7.7 Boot Pins

For the selection of the bootmodi 4 pins of the EMC-Interface are used. These Pins are latched in the
SCRB-Register BOOT_REG during PowerOn-Reset XRESET is active. The Pins operate in normal
mode when XRESET is released.

BOOT(3) | BOOT(2) | BOOT(1) | BOOT(0) | Boot from
PIN: A16 PIN: A15 PIN: XOE_D PIN: DTXR
X X X X all others -> reserved
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1 0 0 0 Externes NOR-Flash (8 Bit) *)

1 0 0 1 Externes NOR- Flash (16 Bit) *)
1 1 0 1 SPI-Master Readcommand 0xe8
1 1 1 0 SPI-Master Readcommand 0x03
1 1 1 1 Hostinterface (XHIF)

*) the secondary bootloader in the boot-ram is not used

Table 26: Boot Pins

7.7.1  StartUp-Times
The ERTEC 200P needs the following StartUp-Times depending on the boot-modus:

Boot from... t, t,
NOR-Flash (8 Bit) 1,3ms 1 Byte: 712ns
NOR- Flash (16 Bit) 1,3ms 1 Halfword: 712ns
SPI-Master Readcommand 0xe8 1,1ms 1Byte: 14,7us
SPI-Master Readcommand 0x03 1,1ms 1Byte: 14,7us
Hostinterface (XHIF) 1,1ms  depending on:

- the accesstime of the ext.

Masters

- the configuration of the XHIF

- the target memory

(typ. ARM926 D-TCM)

Table 27: StartUp-Times

t;: Time between release of RESET_N and loading the first data-byte of the 2nd bootloader.
Hint: The PLL-Setup-Time with 1035 ps is included in this time.
Additional Setup-Times depending on the Storage-Device are also included.

t,: access time for loading the 2nd bootloader

The StartUp-Time of the ERTEC 200P is therefore calculated as:
t;+ (tox number of user data 2nd Boot )
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8 Thermal Specification
ERTEC 200P is intended for use in the operating ambient temperature range -40°C .. +85°C

Unit .deg. /W
Layer Ambient Air Flow unit [m/s]
(PCB) | Temperature 0 0.2 1 )
Bja 26.4 23.4 20.0 18.0
Wit 0.14 0.17 0.24 0.29
6 25 de
& lejc 71
6jb 11.9
Bja 23.5 21.7 19.5 17.8
Wit 0.2 0.2 0.3 0.3
6 85 deg Bjc 72
6jb 12.1
Bja 23.6 21.7 1.7 15.9
Wit 0.14 0.16 0.22 0.26
8 25 de
& Ilojc 71
0jb 10.3
Bja 21.1 19.9 17.2 L8y 7
Wit 0.16 0.17 0.23 0.27
8 85 de
& lejc 7.2
Bjb 10.4
Note : each value is estimated one
Condition

PCB(LayerG) : Layer consuction by Siemens
PCB{Layer8) : Layer consiruction by Siemens
PKG - 400pinFPBGA

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

@ja Thermal resistance, junction-to-ambient Ta
Ti=Ta+0jaxP v
Yit Thermal characterization parameter, junction to Tt=Ti -YjtxP Tt e f:‘jt

the top center of the package surface.

no use of external heat sinks

: . : OO 10
Bjc  Thermal resistance, junction-to-case —'Mv_

@ib  Thermal resistance, junction-to-ball

Example:
With P = 1.52W, T, = 85 °C, 6 Layer PCB and no Air Flow T; results in
T;=85°C+ 23.5°C/W x 1.52 W =120.7 °C

The Temperature on the top center of the Package surface results in
T,=123.1°C - (0.2 °C/W x 1.52 W) =120.4 °C

With the use of a heat sink
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0jc Thermal resistance, junction-to-case Ty=Ta+ (O + Ocs + Osa) X P

Ocs Thermal resistance, case-to-heat-sink

Osa Thermal resistance, heat-sink-to-ambient [ |

9 Package Information

SIEMENS
ERTECB200P
{ J

FHTAt
: ARM

Packaging = System in Package - Fine Pitch Ball Grid Array (SIP-FPBGA)
Pitch =0.8mm
Body-Size =17 mmx 17 mm

9.1 Ordering Info / Part Numbers

The Part-Number of the ERTEC 200P:

ERTEC 200P, 10 pcs: 6ES7195-0BHO0-0XAO
ERTEC 200P, 90 pcs: 6ES7195-0BH10-0XA0
ERTEC 200P, 450 pcs: 6ES7195-0BH20-0XA0
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9.2 400-Pin SIP-FPBGA Package

400-PIN PLASTIC FBGA (17x17)

D ZE— ZD
e 00000000PO00000000 20
80000000000000000000 19
Q0000000 OPOoO0O0000000 18
0O000000000DO0OO0O00000 17
Q00000000 0POoO00000000 16
[s]elelolelololololololololololololotols) 15
QO0QO0OO0OQOOO0OoPOoO00000000 14
E’ o000 0C0OO000oPOoOoOoO0o00000 13
Q00000000 OoPOo00000000 12
+ E 1] 000000000%@000000000 11
O00000000 000000000 10
Q0000000000000 0000 ]
0000000000000 000000 a
[e]elelelelolelololelolalololololololels) 7
Q000000000 DO00O000000 6
[e]elelelelolelololelololelolelolololels) 5
O000000000PO0OO0O00000 4
Q00000000 0POoO00000000 3
O0000000000O0O0O0O00000 2
q OOOOOOCIE)C!OOOOOOOOC}C‘IC'.'d 1
\ K4 YWVUTRPNMLKJHGFEDCEA
 INDEX MARK

R (UNIT:mm)
ITEM DIMENSIONS
D 17.00£0.10
E 17.0020.10
o
EI v 0.15
y w 0.20
A 1.46+0.10
Al 0.35+0.06
A2 1.11
[e] o080
b 850000
X 0.08
y 0.10
v 0.20
ZD 0.90
ZE 0.90
P400F1-80-GNJ-1
© 2010 Renesas Electronlcs Corporation. All rights reserved.
Figure 28: Package Information
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9.3 Soldering Conditions

Solder this product ERTEC 200P (lead free device) under the following recommended
conditions:

Soldering Method Soldering Condition Symbol of Recommended
Soldering Condition
Package peak temperature: 260°C,
Infrared reflow Time: 60 seconds max. (220°C min.), IR60-107-3
Number of times: 3 max.,
Number of days: 7 (see Note)

Note:

The number of days refers to storage at 25°C, 65% RH MAX after the dry pack has been
opened.

After that, prebaking is necessary at 125 °C for 10 to 72 hours.

For details of the recommended soldering conditions, refer to the information document:
Renesas Semiconductor Package Mount Manual

9.4 Packing Information

max 90 pices are packed into one tray.
The dimensions of a tray are:
135,9mm x 322,6mm x 7,62 mm

max. 5 trays are packed into an inner box.
The dimensions of an inner box are:
175mm x 375mm x 75 mm
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9.5
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