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Notice

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You are fully responsible for the incorporation or any other use of the circuits.
software, and information in the design of your product or system. Renesas Electronics disclaims any and all liability for any losses and
damages incurred by you or third parties arising from the use of these circuits, software, or information.

Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other disputes involving

patents, copyrights. or other intellectual property rights of third parties. by or arising from the use of Renesas Electronics products or

technical information described in this document. including but not limited to, the product data, drawing. chart. program. algorithm.

application examples.

No license, express. implied or otherwise. is granted hereby under any patents. copyrights or other intellectual property rights of Renesas

Elecironics or others.

You shall not alter. modify. copy. or otherwise misappropriate any Renesas Electronics product. whether in whole or in part. Renesas

Electronics disclaims any and all liability for any losses or damages incurred by you or third parties arising from such alteration.

modification. copy or otherwise misappropriation of Renesas Electronics products.

Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The intended

applications for each Renesas Electronics product depends on the product’s quality grade. as indicated below.

"Standard": Computers: office equipment: communications equipment: test and measurement equipment; audio and visual equipment;
home electronic appliances: machine tools: personal electronic equipment; and industrial robots etc.

"High Quality": Transportation equipment (automobiles. trains. ships. etc.): traffic control (traffic lights): large-scale communication
equipment: key financial terminal systems: safety control equipment: efc.

Renesas Electronics products are neither mfended nor authorized for use in products or systems that may pose a direct threat to human life

or bodily injury (artificial life support devices or systems. surgical implantations etc.), or may cause serious property damages (space and

undersea repeaters: nuclear power control systems: aircraft control systems: key plant systems: military equipment: etc.). Renesas

Electronics disclaims any and all liability for any damages or losses incurred by you or third parties arising from the use of any Renesas

Electronics product for which the product is not intended by Renesas Electronics.

When using the Renesas Electronics products. refer to the latest product information (data sheets. user’s manuals. application notes.
"General Notes for Handling and Using Semiconductor Devices" in the reliability handbook, etc.), and ensure that usage conditions are
within the ranges specified by Renesas Electronics with respect to maximum ratings. operating power supply voltage range. heat radiation
characteristics. installation. etc. Renesas Electronics disclaims any and all liability for any malfunctions or failure or accident arising out
of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products
have specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further.
Renesas Electronics products are not subject to radiation resistance design. Please ensure to implement safety measures to guard them
against the possibility of bodily injury, injury or damage caused by fire. and social damage in the event of failure or malfunction of
Renesas Electronics products, such as safety design for hardware and software including but not limited to redundancy, fire control and
malfunction prevention. appropriate treatment for aging degradation or any other appropriate measures by your own responsibility as
warranty for your products/system. Because the evaluation of microcomputer software alone is very difficult and not practical. please
evaluate the safety of the final products or systems manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each
Renesas Electronics product. Please investigate applicable laws and regulations that regulate the imclusion or use of controlled
substances. including without limitation. the EU RoHS Directive carefully and sufficiently and use Renesas Electronics products in
compliance with all these applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses
occurring as a result of your noncompliance with applicable laws and regulations.

Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use,
or sale is prohibited under any applicable domestic or foreign laws or regulations. You shall not use Renesas Electronics products or
technologies for (1) any purpose relating to the development. design. manufacture. use, stockpiling. etc.. of weapons of mass destruction.
such as nuclear weapons. chemical weapons. or biological weapons. or missiles (including wnmanned aerial vehicles (UAVSs)) for
delivering such weapons, (2) any purpose relating to the development, design. manufacture, or use of conventional weapons, or (3) any
other purpose of disturbing international peace and security, and you shall not sell, export, lease, transfer, or release Renesas Electronics
products or technologies to any third party whether directly or indirectly with knowledge or reason to know that the third party or any
other party will engage in the activities described above. When exporting. selling. transferring. etc.. Renesas Electronics products or
technologies. you shall comply with any applicable export control laws and regulations promulgated and administered by the governments
of the countries asserting jurisdiction over the parties or transactions.

Please acknowledge and agree that you shall bear all the losses and damages which are incurred from the misuse or violation of the ferms
and conditions described in this document. including this notice. and hold Renesas Electronics harmless, if such misuse or violation results
from your resale or making Renesas Electronics products available any third party.

This document shall not be reprinted. reproduced or duplicated in any form. in whole or in part. without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained m this document or
Renesas Electronics products.

(Note 1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned

subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.




General Precautions in the Handling of Microprocessing Unit and Microcontroller Unit Products

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas.
For detailed usage notes on the products covered by this document, refer to the relevant sections of the document as well
as any technical updates that have been issued for the products.

1. Handling of Unused Pins

Handle unused pins in accordance with the directions given under Handling of Unused Pins in the

manual.

— The input pins of CMOS products are generally in the high-impedance state. In operation with an
unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of LSI, an
associated shoot-through current flows internally, and malfunctions occur due to the false
recognition of the pin state as an input signal become possible. Unused pins should be handled as
described under Handling of Unused Pins in the manual.

2. Processing at Power-on

The state of the product is undefined at the moment when power is supplied.

— The states of internal circuits in the LS| are indeterminate and the states of register settings and
pins are undefined at the moment when power is supplied.

In a finished product where the reset signal is applied to the external reset pin, the states of pins
are not guaranteed from the moment when power is supplied until the reset process is completed.
In a similar way, the states of pins in a product that is reset by an on-chip power-on reset function
are not guaranteed from the moment when power is supplied until the power reaches the level at
which resetting has been specified.

3. Prohibition of Access to Reserved Addresses

Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do not access
these addresses; the correct operation of LSl is not guaranteed if they are accessed.

4. Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become stable.

When switching the clock signal during program execution, wait until the target clock signal has

stabilized.

— When the clock signal is generated with an external resonator (or from an external oscillator)
during a reset, ensure that the reset line is only released after full stabilization of the clock signal.
Moreover, when switching to a clock signal produced with an external resonator (or by an external
oscillator) while program execution is in progress, wait until the target clock signal is stable.

5. Differences between Products

Before changing from one product to another, i.e. to a product with a different part number, confirm

that the change will not lead to problems.

— The characteristics of Microprocessing unit or Microcontroller unit products in the same group but
having a different part number may differ in terms of the internal memory capacity, layout pattern,
and other factors, which can affect the ranges of electrical characteristics, such as characteristic
values, operating margins, immunity to noise, and amount of radiated noise. When changing to a
product with a different part number, implement a system-evaluation test for the given product.
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RH850/F1KM Emulation-Adapter

Chapter 1 Introduction

The RH850/F1KM Emulation-Adapter serves as a tool for trace and emulation
purposes of the RH850/F1KM-S4 automotive microcontroller.

Throughout this document the following names will be used:

Target Device:
The pC of the target application that is replaced/emulated by the Emulation-Adapter.

Target Application:
The hardware environment the TargetDevice is operated in.

Targetl/F (Targetinterface):
Pin-header connector on the bottom side of the PCB.

EmulationDevice:
The pC soldered on the top side of the PCB

The Emulation-Adapter can be operated either

e By placing it in the target application or
¢ by stand-alone operation.

R20UHO795ED0100 Rev. 1.0 RENESAS 5
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RH850/F1KM Emulation-Adapter

1.1 Board Overview

The figure below provides a view of the Emulation-Adaptor.
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RH850/F1KM Emulation-Adapter

Chapter 2 Power Supply

The RH850/F1KM Emulation-Adapter can be configured to use

e either the supply voltage available at the Targetl/F, or
¢ the voltage supply at the external voltage supply connector.

Details of the board power supply are described in the chapters below.

2.1 External supply voltage connector

For a stand-alone operation the device operation voltage can supplied by the two 2mm
lab connectors CN9 (red, supply voltage) and CN20 (black, VSS).

Note:
Do not exceed the RH850/F1KM power supply voltages as specified in the related
devices datasheet.

2.2 Voltage configuration

The device supply voltages must be configured for use of either the voltage from the
Target-I/F or from the external power supply (VIN). The table below shows the
available configurations:

Jumper Supply of Position 1-2 Postion 2-3
JP3 REGVCC REGVCC from Target-I/F
JP4 EVCC EVCC from Target-I/F
JP5 BVCC Supply \gﬁgge from BVCC from Target-I/F
JP6 AOVREF AOVREF from Target-I/F
JP7 A1VREF A1VREF from Target-I/F
3.3V from selected
Ip8 D\S:C (by JP3) REGVCC 3.3V frﬁgﬁg?;alrgzvoltage
voltage source. 9

Note 1):

The supply voltage for DVCC must have a value of 3.3V. In case only a voltage >3.3V
is available at REGVCC (e.g. 5V), the output of the onboard voltage regulator IC2
must be used to supply the required voltage of 3.3V for DVCC.

R20UHO795ED0100 Rev. 1.0 RENESAS 7
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RH850/F1KM Emulation-Adapter

Chapter 3 Board connectors

This section describes the connectors that are available on the Emulation Adapter.

3.1 Trace connector CN5

The connector CN5 (38pin Mictor) can be used to connect a trace/debug tool to the
device available on the Emulation Adapter.
The table shows the signals on CN5:

CN15 CN15 Device Signal CN15 CN15 Device Signal

PinNr Signal (PinNr) PinNr Signal (PinNr)
1 MDO12 MDO12 (A6) 2 MDO13 MDO13( A7)
3 MDO14 MDO14( C8) 4 MDO15 MDO15 (A8)
5 MDO09 MDOO09 (A4) 6 - -
7 - - 8 MDOO08 MDOOS8 (B4)
9 DBG-RESET _RESET (Y7) 10 EVTI MSYN (H3)
11 DBG-TDO LPDO (W4) 12 VTREF DVCC (F4), (D5)
13 MDO10 MDO10 (C6) 14 DBG-RDY LPDCLKOUT (W3)
15 DBG-TCK LPDCLK (U5) 16 MDOO7 MDOOQ7( A2)
17 DBG-TMS DCUTMS (V4) 18 MDOO06 MDOO06( B1)
19 DBG-TDI LPDI (V5) 20 MDOO05 MDOOS5 (C2)
21 DBG_TRST _DCUTRST (Y3) 22 MDOO04 MDOO04 (C1)
23 MDO11 MDO11 (B6) 24 MDOO03 MDOO03 (D2)
25 - - 26 MDOO02 MDOO02 (E1)
27 - - 28 MDOO01 MDOO01 (F2)
29 - - 30 MDOO00 MDOO00 (F1)
31 - - 32 EVTO JP0O_6 (W11)
33 FLMD1 FLMD1 (P10_8) 34 MCKO MCKO (G1)
35 - - 36 MSEOQO1 MSEO1(H2)
37 FLMDO FLMDO (V9) 38 MSEOO MSEQOQO (J3)

As a signal of the debug interface might be used in the application on the target board,
each of the signals related to the debug connection can be connected/disconnected to
the Target-I/F by means of a switch / (jumper).

The table shows the available configurations:

Jumper Signal on Signal on trace
P Target-I/F connector CN5
SwW31-12 JPO_O DBG-TDI
SwW3 2-11 JPO_1 DBG-TDO
R20UHO795ED0100 Rev. 1.0 RENESAS 8
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RH850/F1KM

Emulation-Adapter

SW3 3-10 JPO_2 DBG-TCK
SW3 4-9 JPO_3 DBG-TMS
SW3 5-8 JPO_4 DBG_TRST
SW3 6-7 JPO_5 DBG-RDY
SW2 1-4 JPO_6 EVTO
SW2 2-3 P10_8 FLMD1

For each signal that is not used for debugging / tracing and is used in the target
application, the related switch must be closed.

3.2 Debug-Adapter 14-pin to 38-pin
Instead of the trace tool a debug tool can be used with the Emulation-Adapter board.
The connector typically used for RH850 debugging is a 14-pin male connector.
Supplied with the Emulation-Adapter is a small PCB with the 38-pin Mictor trace
connector on one side and the 14-pin debug connector on the other side.
The table shows the signals available on this ConnectionPCB:
CN1 ) CN15
(14pin) Signal (Mictor 38pin)

1 JPO_2 15

2 GND GND

3 JPO_4 21

4 FLMDO 37

5 JPO_1 11

6 P10_8 (FLMD1) 33

7 JPO_0 19

8 DVCC 12

9 JP0_3 17

10 - -

11 JPO_ 5 14

12 GND -

13 _Reset 9

14 GND GND
The schematic of the Debug-Adapter can be found in chapter 4.2.

R20UHO795ED0100 Rev. 1.0 RENESAS 9
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RH850/F1KM Emulation-Adapter

3.3  External high-speed oscillator

The high speed external oscillator used by the emulation device must be placed on the
connector X1.

Two oscillators (8MHz and 16MHz) are supplied with the board

The signals X1/X2 of the emulation device are not connected to the related signals of
the target device.

3.4  External low-speed oscillator

The low speed external oscillator used by the emulation device must be placed on the
connector X2.

One oscillator or 32.768kHz is supplied with the board.

The signal XT1 of the emulation device is connected to the related signal of the target
device.

The signal XT2 can be connected to the related signal of the target device by closing
the jumper JP2.

R20UHO795ED0100 Rev. 1.0 RENESAS 10
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RH850/F1KM Emulation-Adapter

3.5 Mounting of Emulation Adapter

3.6  General setup

The RH850/F1KM Emulation-Adapter is placed inside the target application using
various adapters. The setup is shown in this picture:

=, E1/E2 Emulator
-
iSYSTEM IC5000 -

Cable

Selectable Option

/ 14-pin to 38pin

P \ Adapter

or i _
RH850/F1KM-EMU Device
38-pin Mictor (wn:h NEXUS TRACE I/F)
Trace connector
' TRACE32® /‘ _
. 1 s »
VI Space adapter (YS)

User Target system

—

Other 34 party emulator
solutions on request

T-Type connector

When using the Emulation-Adapter the following adapters must be used:
¢ Exchange Adapter (EA)
e  Space Adapter (YS) (optional)
e |CE Connector (YQ)

In case a device shall be placed on the board, a Mount Adapter (MA) can used instead
of the ICE Connector (YQ):

Note:

e When connecting the Emulation-Adapter with the Exchange-Adapter be sure
to carefully align the connectors of both boards.
The location of the pin #1 on both boards is marked with a ‘flat edge’. See
chapter 1.1 for details.

¢ When disconnecting the two boards, special attention must be taken not to
bend the pin headers when applying the high required forces. Use the
supplied screws to shift the two boards apart.

R20UHO795ED0100 Rev. 1.0 RENESAS 11
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3.7 Available Exchange- and Target-Adapters
The following Exchange-Adapters are available for mounting of the Emulation-Adapter
in the related target application:
RH850/F1KM Series
Tool . . . : .
Component 100-pin LQFP 144-pin LQFP 176-pin LQFP 233-pin FBGA 272-pin FBGA
Emulation
Adapter Y-RH850-F1KM-EMU-ADAPTER
Exchange Y-RH850-F1KX-EA- Y-RH850-F1KX-EA- Y-RH850-F1KX-EA- Y-RH850-F1KX-EA- Y-RH850-F1KX-EA-
Adapter 100PIN 144PINY 176PIN? 233PIN 272PIN
YQ Connector QB-100GC-YQ-01T QB-144GJ-YQ-01T QB-176GM-YQ-01T
-Ic—zi;?r? et ctor QB-100GC-NQ-01T QB-144GJ-NQ-01T QB-176GM-NQ-01T 2;(3:?«?105%511\1

Space Adapter

QB-100GC-YS-01T

QB-144GJ-YS-01T

QB-176GM-YS-01T

Mount Adapter

QB-100GC-HQ-01T

QB-144GJ-HQ-01T

QB-176GM-HQ-01T

Y-LSPACK233A1715RE01

1) The Exchange Adapter for the 144 pin devices comprises of two boards:
- L1 (layer 1) board: Y-RH850-F1KX-EA-1XXPIN-L1
- L2 (layer 2) board: Y-RH850-F1KX-EA-144PIN-L2

2) The Exchange Adapter for the 176 pin devices comprises of two boards:
- L1 (layer 1) board: Y-RH850-F1KX-EA-1XXPIN-L1
- L2 (layer 2) board: Y-RH850-F1KX-EA-176PIN-L2

The schematics of the available Exchange-Adapters can be found in the chapters 4.3.

R20UHO0795ED0100 Rev. 1.0
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RH850/F1KM

Schematic Debug Exchange Board

4.2

A A I

T
OTOT00S0- S8, | Y

0PI 01 T3 H3LAVAY ONE3Y,

Haws adoing sowon 0oE QMWUZWUMD

o <

] pz==-puticy

FOVHHILINI ONINAVEOO0Hd ANV ©Nd3d

v ———]|

el
oEms 0PN

00 8% iod

15

RENESAS

R20UHO0795ED0100 Rev. 1.0

2018-07-09



Emulation-Adapter

Adapter

Exchange-Adapters
272pin Exchange

4.3
43.1

8 L 0 s v € z T

16

oy
iy

wr eonpes
Erica

WoL108g

NIZ.L2VI-XNTH-0G8HTA,,,,

Haws adoing SouoveE %ZWMM i
e
doL
SINIOd 1S3L ANNOYD ANV STvIoNand

—
&
§
I
)

SSAOWY—6K

E m 78
p3aha
235818 roabee
s e e e DOATO3/L
B jesbee
ASBOEE D0N0D3H/L
D0A3IL

zusmile e <D aar
[ e 1=

rsmoEe
DOATORUIL
"

7 mﬁ VOI000HIO
vaTa00EHIC rsEoes

RENESAS

6 8 L 0 s v € z T

RH850/F1KM

TIOVG HOSILZ VA NI OS8R A'BIT 227 VA VDTS DSBH AD T2

R20UHO0795ED0100 Rev. 1.0

2018-07-09



Emulation-Adapter

233pin Exchange-Adapter
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4.3.4 176pin Layer 2 Exchange-Adapter
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4.3.5 144pin Layer 2 Exchange-Adapter
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100pin Exchange-Adapter

4.3.6
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