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Desk TopLab

1. Introduction

Introduction
This users’ manual is for Trial series standard CPU card.

This CPU card is for DTL Trial series inverter.

Suitable user

This CPU card is suitable for research or development stage.

Notice
1. All information included in this document is current as of the date this document is issued. Such
information, however, is subject to change without any prior notice. Before purchasing or using any
Desk Top Laboratories Inc products listed herein, please confirm the latest product information with
a Desk Top Laboratories Inc. Also, please pay regular and careful attention to additional and
different information to be disclosed by Desk Top Laboratories Inc such as that disclosed through
our website.
2. Desk Top Laboratories Inc does not assume any liability for infringement of patents, copyrights or
other intellectual property rights of third parties by or arising from the use of Desk Top Laboratories
Inc products or technical information described in this document. No license, express, implied or
otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of
Desk Top Laboratories Inc or others.
3. You should not alter, modify, copy, or otherwise misappropriate any Desk Top Laboratories Inc
product, whether in whole or in part.
4. 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 of these circuits, software, and information in the design of your
equipment. Desk Top Laboratories Inc assumes no responsibility for any losses incurred by you or
third parties arising from the use of these circuits, software, or information.
5. When exporting the products or technology described in this document, you should comply with
the applicable export control laws and regulations and follow the procedures required by such laws
and regulations. You should not use Desk Top Laboratories Inc products or the technology described
in this document for any purpose relating to military applications or use by the military, including
but not limited to the development of weapons of mass destruction. Desk Top Laboratories Inc
products and technology may 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.
6. Desk Top Laboratories Inc has used reasonable care in preparing the information included in this
document, but Desk Top Laboratories Inc does not warrant that such information is error free. Desk
Top Laboratories Inc assumes no liability whatsoever for any damages incurred by you resulting from
errors in or omissions from the information included herein.
7. Desk Top Laboratories Inc products are classified to the experimental use. Especially, you may not
use any Desk Top Laboratories Inc product for any application for Transportation equipment
(automobiles, trains, ships, etc.), traffic control systems; anti-disaster systems; anti-crime systems;
safety equipment; and medical equipment not specifically designed for life support; Aircraft;
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14.

aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support.

8. You should use the Desk Top Laboratories Inc products described in this document within the
range specified by Desk Top Laboratories Inc, especially with respect to the maximum rating,
operating supply voltage range, movement power voltage range, heat radiation characteristics,
installation and other product characteristics. Desk Top Laboratories Inc shall have no liability for
malfunctions or damages arising out of the use of Desk Top Laboratories Inc products beyond such
specified ranges.

9. Although Desk Top Laboratories Inc endeavors to improve the quality and reliability of its products,
semiconductor products have specific characteristics such as the occurrence of failure at a certain
rate and malfunctions under certain use conditions. Further, Desk Top Laboratories Inc products are
not subject to radiation resistance design. Please be sure to implement safety measures to guard
them against the possibility of physical injury, and injury or damage caused by fire in the event of
the failure of a Desk Top Laboratories Inc product, 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. Because the evaluation of
microcomputer software alone is very difficult, please evaluate the safety of the final products or
system manufactured by you.

10. This document may not be reproduced or duplicated, in any form, in whole or in part, without
prior written consent of Desk Top Laboratories Inc.

Warning

A Danger

= There is a risk of file.

If you find inverter firing, Fuming, abnormal sounding, or other abnormal conditions, stop
the inverter immediately. After you stop the inverter, you should disconnect all wiring
connected to the inverter.

A Danger

= There is a risk of electrical shock.

There is a high voltage parts inside the inverter. Do not touch directly on working or after
you stopped the inverter, while there is a charge in the capacitor. If you don’t keep this
warning, by electric shock, there is a risk of serious injury or death.

A Danger

= There is a risk of blindness.
This inverter has an enclosure. If the inverter ruptured while opening the lid of the enclosure,
there is a possibility the liquid contained in the internal capacitor, such as damaged parts
enters the eyes, and it would make you blindness. Please do not open the lid of the enclosure
after stopped the inverter immediately, even during the operation. If you open the lid, please
be sure to wear goggles for protection such as in the photo below.
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A Caution

= There is a risk of burns

While driving or after stopped, this inverter gets hot such as more than 100 degree. If you
touch the inverter, please pay attention to the temperature.

A Caution

= Please do not block the air vents of the enclosure. (only for T2000B)

In this inverter there is a vent for cooling the inside. If you block the air vent, cooling capacity
is reduced. And it may cause the inverter damage or fire.

A Caution

« Please drive the FAN while driving the inverter. (only for T2000B)

In this inverter there is a FAN to cooling the inverter. If you do not drive the FAN while

driving the inverter, the temperature of the inverter will rise, it may cause the inverter
damage or fire.

A Caution

= If you want to create a software, please create the protection routine first, such as over-
current protection, over-heat protection and so on.

In this inverter, there is no mechanism to protect the inverter hardware alone. Please make
the protection software first, or you may break the inverter.

A Caution

= Do not drive the inverter when the ambient is very high or very high humidity.
This inverter is designed for experimental use. So this inverter won’t work under below

conditions. Do not use under the environment that is out of the operation environment of
this manual.

- Environment where there is vibration and shock.

* Environment where there is saprophagous gas, combustible gas, humidity over 90%
* Very High or very low temperature environment

Trial series Standard CPU card Users Manual V1.07EN
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A Caution

= This product handing high voltage. Please use a person who is aware of the danger of high
voltage.
The wiring materials are enclosed in this inverter for reference. But they do not
necessarily mean that they are appropriate for your application. Please use it before check
the applications.

A Caution

= Rating of this product is measured under certain conditions.

Maximum power capacity would be affected by input voltage output voltage, output
current, load conditions, operations conditions and ambient temperature. To prevent the
inverter broken, please watch the temperature, current, voltage, and external sensors for to
protect inverter.

Trial series Standard CPU card Users Manual V1.07EN 9 /81




Desk TopLab

2. GPU card overview

21. Feature

* This CPU card for Trial series inverter is designed for a research or development of the consumer inverter

products use.

* Unused CPU pin can be used freely by the user.

2.2. Common specifications

Item Specifications Note
Operation temperature | 0°C~35°C
Operation humidity Below 90% (No dew condensation)
Size 79 x56 x20 mm
Weight 25g
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3. DTL standard GPU card specifications

3.1. Inverter connector (CN-A, CN-B)

3.1.1. CN-A Standard connector pin assign

Pin Dir STD
Pin name
1 To INV (LED1) | LEDI1 control signal. This signal is only valid for T2001 / T2002 inverter board.
2 | ToINV | (LED2 | LEDI control signal. This signal is only valid for T2001 / T2002 inverter board.
3 To INV PFCG1 | PFC gate signal. This signal is LED3 for T2001 / T2002 inverter board.
4 To INV VRL In rush current protection circuit control signal. Switch on by High level.
5 | ToCPU /FO Over current detection signal on Low level.
6 | ToINV | /INVRES | Reserved for future use (Reset inverter error )
7 To INV WN Three phase PWM signal
8 To INV VN Three phase PWM signal
9 To INV UN Three phase PWM signal
10 | ToINV WP Three phase PWM signal
11 | ToINV VP Three phase PWM signal
12 | ToINV UpP Three phase PWM signal
13 | To CPU (/SW1) Switch input signal. This signal is only valid for T2001 / T2002 inverter board.
14 | To CPU (/SW2) | Switch input signal. This signal is only valid for T2001 / T2002 inverter board.
15 | To CPU 5V Power supply pin
16 | To CPU 5V Power supply pin
17 | To CPU GND Power supply pin
18 | To CPU GND Power supply pin
19 | To CPU 3.3V Power supply pin
20 | To CPU 3.3V Power supply pin

Trial series Standard CPU card Users Manual V1.07EN
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3.1.2. CN-A connector pin assign for each CPU card

T5101 | T5102 | T5103 T5104 T5105 T5106 T5201 T5204 T5205 | T5206 | T5210 | T5301
} RL78 RL78 RL78 RL78 RL78 RL78 RX62T | RX64M | RX23T | RX24T | RX71M | RX111
Fin Gl14 F14 G1F G1G G14 GIF | 100pin | 144pin | 64pin | 100pin | 144pin | 64pin
64pin 80pin 64pin 32pin 32pin 32pin
1 P52 P44 P141 P60 P60 P31 PA2 P82 P00 PA2 P82 P32
2 P53 P47 P140 P61 P61 P74 PA3 PC5 Po1 PA1 PC5 PBO
3 P54 P41 P04 - - - PDO P83 P31 PD7 P83 PA1
4 P55 P42 P55 - - - PB3 PCé6 PB4 PB3 PC6 PAO
5 P137 P137 P137 P137 P137 P137 P70 PC4 P70 P70 PC4 PB5
6 P55
7 P10 P30 P10 P10 P10 P10 P76 P86 P76 P76 P86 P55
8 P11 P16 P11 P11 P11 P11 P75 P87 P75 P75 P87 PB1
9 P14 P120 P14 P14 P14 P14 P74 P23 P74 P74 P23 PB6
10 P12 P17 P12 P12 P12 P12 P73 P17 P73 P73 P17 P54
11 P13 P15 P13 P13 P13 P13 P72 P21 P72 P72 P21 PB3
12 P15 P125 P15 P15 P15 P15 P71 P22 P71 P71 P22 PB7
13 P05 P46 P05 P70 P70 P70 P91 P50 P91 P8o P50 P35
14 Po6 P45 Po6 P17 P17 P17 P92 P51 P92 P81 P51 P31
15 5V 5V 5V 5V 5V 5V 5V 5V 5V 5V 5V 5V
16 5V 5V 5V 5V 5V 5V 5V 5V 5V 5V 5V 5V
17 GND GND GND GND GND GND GND GND GND GND GND GND
18 GND GND GND GND GND GND GND GND GND GND GND GND
19 3.3V 3.3V 3.3V 3.3V 3.3V 3.3V 3.3V 3.3V 3.3V 3.3V 3.3V 3.3V
20 3.3V 3.3V 3.3V 3.3V 3.3V 3.3V 3.3V 3.3V 3.3V 3.3V 3.3V 3.3V
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3.1.3. CN-B Standard connector pin assign

STD
pin Dir Pin
name
1 ToINV | AVCC | Power supply pin for inverter analog circuits.
2 ToINV | AVCC | Power supply pin for inverter analog circuits.
3 | ToCPU | reserve | Reserved for future use
4 | ToCPU | reserve | Reserved for future use
5 | To CPU U U phase current signal
6 | ToCPU v V phase current signal
7 | To CPU W W phase current signal
8 | To CPU VPN DC link voltage signal
9 | ToCPU | (Vot) | Main circuits temperature signal
10 | To CPU VU U phase voltage signal
11 | To CPU \'A% V phase voltage signal
12 | To CPU VW W phase voltage signal
13 | ToCPU | (VAC) | AC voltage signal
14 | ToCPU | (IPFQO) | PFC current signal
15 | ToCPU | (VR1) | Variable resister signal. This signal is only valid for T2001 / T2002 inverter board.
16 | To CPU | reserve | Reserved for future use.
17 | ToINV | VCCIO | Power supply pin for inverter digital circuits.
18 | ToINV | VCCIO | Power supply pin for inverter digital circuits.
19 | ToCPU | GND | GND
20 | ToCPU | GND | GND
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3.14. CN-B connector pin assign for each CPU card

T5101 T5102 T5103 T5104 T5105 T5106 T5201 T5204 | T5205 | T5206 | T5204 T5301
) RL78 RL78 RL78 RL78 RL78 RL78 RX62T | RX64M | RX23T | RX24T | RX64M | RX111
b Gl14 F14 G1F G1G Gl4 G1F 100pin 144pin | 64pin | 100pin | 144pin 64pin
64pin 80pin 64pin 32pin 32pin 32pin *1
1 5V 5V 5V 5V 5V 5V 5V 3.3V 5V 5V 3.3V 3.3V
2 5V 5V 5V 5V 5V 5V 5V 3.3V 5V 5V 3.3V 3.3V
5 P42
ANO002
P43
4 ANO003
5 ANT O ANI 2 ANI 2 ANIO ANIO ANIO | ANIOOO | ANO0OO | ANOOO [ AN100 | ANO0OO | ANIO
6 ANI 4 - ANI1 ANI1 ANI1 ANIO01 | ANO0O1 | ANOO1 | AN101 | ANO0O1 | ANI1
7 ANT 1 ANI 3 ANT 3 ANI2 ANI2 ANI2 ANIO02 | ANO002 | AN002 | AN102 | AN002 | ANI2
8 ANI 2 ANI 8 ANI4 ANI3 ANI3 ANI3 | ANIO03 | ANO003 | AN003 | AN204 | AN003 | ANI3
9 ANI7 | ANI10 | ANI7 - - - ANT O AN103 | AN0OO7 | AN205 | AN103 | ANI4
10 ANI 3 ANI5 | ANI16 ANI17 ANI17 | ANI17 | ANI101 | ANO005 | AN004 | AN201 | ANO05 | ANI6
11 ANT 4 ANI 6 ANT O ANI18 ANI18 | ANI18 | ANI102 | ANO006 | ANO05 | AN202 | ANO06 | ANIS8
12 ANI 5 ANI 7 ANI 1 ANI19 ANI19 | ANI19 | ANI103 | AN007 | ANO06 | AN203 | ANO007 | ANI11
13 | ANI16 | ANI9 ANI 5 - - - ANT 1 AN100 | ANO16 | AN207 | AN100 | ANI 12
14 | ANI17 | ANI 13 ANIIS - - - ANI100 | ANO004 (AI;OI AN208 | AN004 | ANI13
15 | ANI6 | ANI11 | ANI6 | ANI10 | ANI10 | ANI10 | ANI2 | ANI101 | ANO17 | AN209 | AN101 | ANI14
16 | ANI19 | ANT12 | ANI17 - - - ANI 3 AN102 AN210 | AN102 | ANI 15
17 5V 5V 5V 5V 5V 5V 5V 3.3V 5V 5V 3.3V 3.3V
18 5V 5V 5V 5V 5V 5V 5V 3.3V 5V 5V 3.3V 3.3V
19 GND GND GND GND GND GND GND GND GND GND GND GND
20 GND GND GND GND GND GND GND GND GND GND GND GND
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3.2. Connection with E1 emulator
When you use this CPU card with E1 emulator, please be careful.

*Caution 1: We strongly recommend not using E1 emulator when you drive the inverter. We strongly
recommend not applying main power while connecting E1 emulator. Please use ICS when you debug the
inverter software. ICS can isolate between inverter side and the PC side. So when the inverter is broken,
you can avoid the electric shock and PC damage.

*Caution 2: An inverter generates very high level noise. Because of this noise, E1 emulator sometimes
cannot control inverter software.

*Caution 3: This Trial series inverter does not isolate between control side and the high voltage inverter
main circuits side. Do not power on for inverter main circuits when you are using E1 emulator, there is a
possibility of receiving an electric shock, if you touched in this situation.

*Caution 4: If you want to power on when you are using E1 emulator,
RX series:
Please use E1 isolator <ROEOOO010ACB10> delivered from RENESAS ELECTRONICS. But the
withstand voltage of this equipment is only 60V DC.
RL78 series:
Please use E1 isolator <A1001> delivered from Desk Top Laboratories Inc. Withstand voltage of this
equipment is 1500VAC.
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4. T5101 RL78G14 64pin

41. T5101/T5101A overview

ltem Specication Note
CPU R5F104LEAFP RL78G14 series
Clock 32MHz
Power supply voltage 5V

ROM size 64kB

RAM size 5.5kB

Emulator E1

Emulator isolator DTL  A100] We strongly recommend to use emulator isolator when you use
E1emulator.

4.2, Connection with In Circuit Scope (ICS)

This CPU card can connect with ICS through CN1, CN3 and CN4. And some SCI ports are assigned to
two or more pins. So this CPU board can change the assignment by installing or not installing resisters. If
you want to use default setting pins, please follow below table.

1
Connector SC TX pin | RX pin Settings Note
number
Install R16, R17 Default
Non Non .
Not install R2, R3
CN1 SCI1 ;
PO2 PO3 Remove R16, R17 Planning from
Install R2, R3 ICS Lib R5F104Lx Ver.1.5
Install R18, R20 Default connection
P51 P50 Not install R19, R21 Planning to support from
CN3 SCIO ICS Lib R5F104Lx Ver.1.5
P17 P16 Remove R18, R20 Planning from
Install R19, R21 ICS Lib R5F104Lx V er.2.0
Install R27, R29 Default connection
CN4 SCI2 P77 P76 Not install R26, R28 Planning to support from
ICS Lib R5F104Lx Ver.1.5
Note: Please refer below ICS support pages about latest ICS document and libraries.

http://desktoplab.co.jp
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4.3. External connection

4.3.1. Inverter connector CNA

Pin number Pin name function
1 P52/LED1
2 P53/LED2
3 P54 (PFC_G1) Gate signal output for software PFC
4 P55 (VRL) Rush current protection pin
5 P137/FO Inverter fault input
6 NC
7 WN 3 phase gate signal WN
8 VN 3 phase gate signal VN
9 UN 3 phase gate signal UN
10 WP 3 phase gate signal WP
11 VP 3 phase gate signal VP
12 UP 3 phase gate signal UP
13 P05/ SW1
14 P06/ SW2
15 +5V in
16 +5V in
17 GND
18 GND
19 +3.3V in
20 +3.3V in
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4.3.2. Inverter connector CNB
Pin number Pin name function

1 +AVce out Analog power supply from CPU board (+5V)
2 +AVce out Analog power supply from CPU board (+5V)
3 NC
4 NC
5 Tu ANO
6 Iv
7 Iw AN1
8 Vpn AN2
9 TEMP (Vot) AN7
10 uv AN3
11 \'AY% AN4
12 VW AN5
13 VAC ANI16
14 Ipfe AN17
15 VR1 ANG6
16 RSVIN1 AN19
17 +Vio out Digital power supply from CPU board (+5V)
18 +Vio out Digital power supply from CPU board (+5V)
19 GND
20 GND

4.3.3.

E1 connector CN5

Pin number Pin name function
1
2 GND
3 -
4 -
5 TOOLO
6 /RESETIN
7 -
8 VCC
9 VCC
10 /RESET To CPU /RESET
11 -
12 GND
13 /RESET To CPU /RESET
14 GND
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4.3.4. CPU pin connector CN2

Pin number Pin name function
1 +AVce
+AVece
3 GND
4 GND
5 P130
6 P04
7 P01(B)
8 P00(A)
9 P141
10 P140(W)
11 P43
12 P42
13 P41
14
15 P147
16 Pl146
17 P16
18 P17
19 P30
20 P70
21 P71
22 P72
23 P73
24 P74
25 P75
26 P31
27 P63
28 P62
29 P61
30 P60
31 Vio out
32 Vio out
33 GND
34 GND
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4.3.5. ICS/UART connector CN1

Pin number Pin name function
1 Vio out +5V power supply fromCPU board
2 TXD1 out TXD1
3 RXD1in RXD1
4 GND GND

4.3.6. ICS/UART connector CN3

Pin number Pin name function
1 Vio out +5V power supply fromCPU board
2 TXDO out TXDO
3 RXDO in RXDO
4 GND GND

4.3.7. ICS/UART connector CN4

Pin number Pin name function
1 Vio out +5V power supply fromCPU board
2 TXD2 out TXD2
3 RXD2 in RXD2
4 GND GND
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4.4. Difference between T5101 and T5101A
4.41. How to distinguish between T5101 and T5101A

There are two way to distinguish two type of boards.
1) T5101A written in printed letter or Labeled T5101A. These are T5101A. Others are T5101.
2) If the serial number is SNO1xxx, this board is T5101. Ifthe second numeric number is not ‘17, this board
is T5101A.

4.4.2. Difference1 Filter constants of the AD converter inputs

On the T5101 AD input filters are 680%2 and 470pF. But on the T5101A AD input filter are 100$2 and
100pF. It may affect the current sampling timing.

R7  eB0DAwW R7  ioomaw
= R15  eso.1w o el = R15  to0i0aw -
R8  esoDAwW R8 1000w
e o] RO eBOOAW = e} i) Rg  toomaw =
v o R14  e80/.AW = Geel ) R14  toomaw =
iz = R1@G 680w il sl ) R16  towoaw il
= o=l R11  esoio.1w A — el =l R11  tooioaw o
L et R12  e80/.W o LT e R12  toomaw o
el ) RE  eso1w o — A - RE 100/0. 1% o
o = RS es0mAW - (e RS toomaw =l
= e T e o e
a a o = 2 o 2 3 a 2 2 =
a3 2 3 2 2 3 2 2 2 a
77 /77
GND GND
T5101 AD A J)[=1# T5101A ADAFJ[EI#

4.43. Difference 2 P137/INTPO over current input circuits

There is no filter for FO input on T5101, but there is a low pass filter for T5101A. These value are
100pF and 100Q.
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5. T5102 RL78F14 80pin

51. T5102 overview

ltem Specifications Note
CPU R5F10PMFK RL78F14 series
Clock 32MHz
Power supply voltage 5V

ROM size 96kB

RAM size 8kB

Emulator E1

Emulator isolator DTL  A100] We strongly recommend to use emulator isolator when you use
E1emulator.

5.2. Connection with In Circuit Scope

This CPU card can connect with ICS through CN4 and CN5. And some SCI ports are assigned to two or
more pins. So this CPU board can change the assignment by installing or not installing resisters. If you
want to use default setting pins, please follow below table.

SCI : ) .
Connector number TX pin | RXpin Settings Note
CN4 SCIO P62 P61 Default
pra | prs | lnstallR39, RS0 Default
Not install R41, R32
CN5 SCI1
P12 P11 Remove R39, R30
Install R41, R32

Note: Please refer below ICS support pages about latest ICS document and libraries.
http://desktoplab.co.jp
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5.3. External connection

5.3.1.

Inverter connector CNA
Pin number Pin name function
1 P44
2 P47
3 P41 (PFC_G1) Gate signal output for software PFC
4 P42 (VRL) Rush current protection pin
5 P137/FO Inverter fault input
6 NC
7 P30/WN 3 phase gate signal WN
8 P16/ VN 3 phase gate signal VN
9 P120/UN 3 phase gate signal UN
10 P17/ WP 3 phase gate signal WP
11 P15/VP 3 phase gate signal VP
12 P125/U0P 3 phase gate signal UP
13 P46 /SW1
14 P45/ SW2
15 +5V in
16 +5V in
17 GND
18 GND
19 +3.3Vin
20 +3.3V in
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5.3.2. Inverter connector CNB

Pin number Pin name function

1 +AVce out Analog power supply from CPU board (+5V)
+AVce out Analog power supply from CPU board (+5V)

3 NC

4 NC

5 Tu AN2

6 Iv AN4

7 Iw AN3

8 Vpn ANS

9 TEMP (Vot) AN10

10 uv ANb

11 \'AY% ANG6

12 A% AN7

13 VAC AN9

14 Ipfe AN13

15 VR1 AN11

16 RSVIN1 AN12

17 +Vio out Digital power supply from CPU board (+5V)

18 +Vio out Digital power supply from CPU board (+5V)

19 GND

20 GND

5.3.3. E1 connector CN2

Pin number Pin name function
1
2 GND
3
4
5 TOOLO
6 /RESETIN
7 -
8 VCC
9 VCC
10 /RESET To CPU /RESET
11 -
12 GND
13 /RESET To CPU /RESET
14 GND
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5.3.4. CPU pin connector CN1

Pin number Pin name function
1 +AVece
2 +AVce
3 GND
4 GND
5 AN14
6 AN15
7 P126
8 PO1
9 P60
10 P63
11 P64
12 P65
13 P66
14 P67
15 P00
16 P140
17 P130
18 P77
19 P76
20 P71
21 P70
22 P32
23 P31
24 P50
25 P51
26 P52
27 Vio
28 Vio
29 GND
30 GND
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5.3.5. ICS/UART connector CN4

Pin number Pin name function
1 Vio out +5V power supply fromCPU board
2 TXDO out TXDO
3 RXDO in RXDO
4 GND GND

5.3.6. ICS/UART connector CN5

Pin number Pin name function
1 Vio out +5V power supply fromCPU board
2 TXD1 out TXD1
3 RXD1in RXD1
4 GND GND

5.3.7. UARTI/LIN connector CN3

Pin number Pin name function
1 Vio out +5V power supply fromCPU board
2 LTXDO out LTXDO
3 LRXDO in LRXDO
4 GND GND

5.3.1. CAN connector CN6

Pin number Pin name function
1 Vio out +5V power supply fromCPU board
2 CAN CTRXD
3 GND GND

54. How to distinguish T5102 Ver.1.00 and T5102 Ver.2.00
After 2015 all CPU cards are T5102 Ver.2.00 CPU cards.
If the silk on the CPU Card is “P05701-D1-009 Ver.2.00” This card is Ver.2.00 CPU.
But if the silk on the CPU card is “P05701-D1-009 Ver.1.00”. This card is Ver.1.00 CPU.

5.5. Difference between T5102 Ver.1.00 and T5102 Ver.2.00

Ver.1.00 CPU card has on board CAN driver. But Ver.2.00 CPU card does not have on board CAN driver.
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6. T5103 RL78G1F 64pin

6.1. T5102 overview

ltem Specifications Note
CPU R5F11BLEAJFB RL78F14 series
Clock 32MHz
Power supply voltage 5V

ROM size 64kB

RAM size 5.5kB

Emulator E1

Emulator isolator DTL  A100] We strongly recommend to use emulator isolator when you use

E1emulator.

6.2. Connection with In Circuit Scope

This CPU card can connect with ICS through CN4, CN6 and CN7.

SCI . . .
Connector number TX pin | RX pin Settings Note

When the user uses this mode,

CN4 SCI0 P17 | Pi6 None 165 Library modifies PIORO
register. So this port setting
affects other pin functions.

CN4 SCIO P51 P50 None Default
When the user uses this mode,

CN5 SCI1 P77 | P76 None 1G5 library modifies - PIORD
register. So this port setting
affects other pin functions.

Note: Please refer below ICS support pages about latest ICS document and libraries.

http://desktoplab.co.jp
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6.3. External connection

6.3.1. Inverter connector CNA

Pin number Pin name function
1 P141
P140
3 P04 (PFC_G1) Gate signal output for software PFC
4 P55 (VRL) Rush current protection pin
5 P137/FO Inverter fault input
6 NC
7 P10/ WN 3 phase gate signal WN
8 P11/VN 3 phase gate signal VN
9 P14 /UN 3 phase gate signal UN
10 P12/ WP 3 phase gate signal WP
11 P13/VP 3 phase gate signal VP
12 P15/U0P 3 phase gate signal UP
13 P05 /SW1
14 P06 / SW2
15 +5V in
16 +5V in
17 GND
18 GND
19 +3.3Vin
20 +3.3V in
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6.3.2. Inverter connector CNB

Pin number Pin name function

1 +AVce out Analog power supply from CPU board (+5V)
+AVce out Analog power supply from CPU board (+5V)

3 NC

4 NC

5 Tu AN2

6 Iv

7 Iw AN3

8 Vpn AN4

9 TEMP (Vot) AN7

10 uv AN16

11 \'AY% ANO

12 A% AN1

13 VAC AN5

14 Ipfe AN18

15 VR1 ANG6

16 RSVIN1 AN17

17 +Vio out Digital power supply from CPU board (+5V)

18 +Vio out Digital power supply from CPU board (+5V)

19 GND

20 GND

6.3.3. E1 connector CN2

Pin number Pin name function
1
2 GND
3
4
5 TOOLO
6 /RESETIN
7 -
8 VCC
9 VCC
10 /RESET To CPU /RESET
11 -
12 GND
13 /RESET To CPU /RESET
14 GND
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6.3.4. CPU pin connector CN1

This connector is not installed.

Pin number Pin name function

1 +AVece

2 +AVce

3 GND

4 GND

5 P43

6 P42

7 P41

8 NC

9 NC

10 NC

11 NC

12 NC

13 P31

14 P75

15 P74

16 P73

17 P72

18 P71

19 P70

20 P30

21 P147

22 P130

23 VCC

24 VCC

25 GND

26 GND

6.3.1. ICS/UART connector CN4
Pin number Pin name function

1 Vio out +5V power supply fromCPU board
2 TXDO out TXDO P17
3 RXDO in RXDO P16
4 GND GND
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6.3.2. ICS/UART connector CN6

Pin number Pin name function
1 Vio out +5V power supply fromCPU board
2 TXDOout TXDO P51
3 RXDO0in RXDO P50
4 GND GND

6.3.3. ICS/UART connector CN7

Pin number Pin name function
1 Vio out +5V power supply fromCPU board
2 TXD2 out TXD2 P77
3 RXD2 in RXD2 P76
4 GND GND

6.3.4. ABZ connector CN3

Pin number Pin name function
1 Vio out +5V power supply fromCPU board
2 GND GND
3 Ainput P00/ TGRCLKA
4 B input P01/ TGRCLKB
5 Z input P50/ TRGIOA

¥ 7 input is connected to P50 pin. This input is also used as a SCI0-A. On default setting P50 is
assigned as a ICS-A (RXDO0). When the user uses Z input function, remove R28 and install R29 (0Q).

6.3.5. UVW connector CN5

Pin number Pin name function
1 Vio out +5V power supply fromCPU board
2 GND GND
3 U input P52 (INTP1)
4 V input P53 (INTP2)
5 W input P54 (INTP3)
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1. T5104 RL78G1G 32pin

7.1. T5104 overview

emulator.

15H % w"%E

CPU type R5F11EBAAFP RL78G1G series
Clock 24MHz

Power supply voltage 5V

ROM size 16kB

RAM size 1.5kB

Emulator E1

Emulator isolatoer DTL  A1001 We strongly recommend to use emulator isolator when you use E1

7.2. Connection with ICS++

This CPU does not support ICS++ debug tool.
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7.3. External connector

7.3.1. Inverter connector CNA

Pin number Pin name function
1 P60/LED1
2 P61/LED2
3 NC Software PFC gate output
4 NC In rush current control terminal
5 P137/FO Inverter fault input
6 NC
7 P10 3 phase gate signal WN
8 P11 3 phase gate signal VN
9 P14 3 phase gate signal UN
10 P12 3 phase gate signal WP
11 P13 3 phase gate signal VP
12 P15 3 phase gate signal UP
13 P70SW1
14 P17SW2
15 +5V in
16 +5V in
17 GND
18 GND
19 +3.3Vin
20 +3.3Vin
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7.3.2. Inverter connector CNB

Pin number Pin name function
1 +AVce out Analog power supply from CPU board (+5V)
2 +AVce out Analog power supply from CPU board (+5V)
3 NC
4 NC
5 Tu ANIO
6 Iv ANI1
7 Iw ANI2
8 Vpn ANI3
9 TEMP (Vot)
10 uv ANI17
11 \'AY ANI18
12 VW ANI19
13 VAC -
14 Ipfe
15 VR1 ANI10
16 RSVIN1 -
17 +Vio out Digital power supply from CPU board (+5V)
18 +Vio out Digital power supply from CPU board (+5V)
19 GND
20 GND

7.3.3. E1 connector CN1

Pin number Pin name function
1
2 GND
3 -
4 -
5 TOOLO
6 /RESETIN
7 -
8 VCC
9 VCC
10 /RESET To CPU /RESET
11 -
12 GND
13 /RESET To CPU /RESET
14 GND
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7.3.4. UART connector CN2

Pin number Pin name function
1 Vio out +5V power supply fromCPU board
2 TXDO out TXDO /P51
3 RXDO in RXDO0 / P50
4 GND GND

7.4. Caution when you use T5104
T5104 does not have VRL control terminal, so this CPU board does not control “In rush current
control”. So this CPU can not use on T1102, T1001. This CPU board can be used on T1003, T2001,
T2002B, T2003, T2004, T2005.

7.5. Debug for T5104 / RL78G1G
T5104/RL78G1G does not support ICS++ function. It is not easy for T5104/RL78G1G to debug the
software. Making easy to debug your software, we recommend to use T5105/RL78G14, when you
start to develop software for RL78G1G CPU. These CPU board are same and the only difference is
CPU. But CPU on T5105 can use ICS++. It is helpful for you to debug your software.
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8. T5105 RL78G14 32pin

8.1. T5105 overview

emulator.

15H % w"%E

CPU type R5F104BEAFP RL78G14 series
Clock 32MHz

Power supply voltage 5V

ROM size 64kB

RAM size 5.5kB

Emulator E1

Emulator isolatoer DTL  A1001 We strongly recommend to use emulator isolator when you use E1

8.2. Connection with In Circuit Scope

This CPU card can connect with ICS++ through CN2.

SCI i ) )
Connector number TX pin | RX pin Settings Note
CN2 SCIO P51 P50
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8.3. Extermal connection

8.3.1. Inverter connector CNA

Pin number Pin name function
1 P60/LED1
2 P61/LED2
3 NC Software PFC gate output
4 NC In rush current control terminal
5 P137/FO Inverter fault input
6 NC
7 P10 3 phase gate signal WN
8 P11 3 phase gate signal VN
9 P14 3 phase gate signal UN
10 P12 3 phase gate signal WP
11 P13 3 phase gate signal VP
12 P15 3 phase gate signal UP
13 P70SW1
14 P17SW2
15 +5V in
16 +5V in
17 GND
18 GND
19 +3.3Vin
20 +3.3Vin
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8.3.2. Inverter connector CNB

Pin number Pin name function

1 +AVce out Analog power supply from CPU board (+5V)
+AVce out Analog power supply from CPU board (+5V)

3 NC

4 NC

5 Tu ANIO

6 Iv ANI1

7 Iw ANI2

8 Vpn ANI3

9 TEMP (Vot)

10 uv ANI17

11 \'AY ANI18

12 VW ANI19

13 VAC -

14 Ipfe

15 VR1 ANI10

16 RSVIN1 -

17 +Vio out Digital power supply from CPU board (+5V)

18 +Vio out Digital power supply from CPU board (+5V)

19 GND

20 GND

8.3.3. E1 connector CN1

Pin number Pin name function
1
2 GND
3 -
4 -
5 TOOLO
6 /RESETIN
7 -
8 VCC
9 VCC
10 /RESET To CPU /RESET
11 -
12 GND
13 /RESET To CPU /RESET
14 GND
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8.3.4. UART connector CN2

Pin number Pin name function
1 Vio out +5V power supply fromCPU board
2 TXDO out TXDO /P51
3 RXDO in RXDO0 /P50
4 GND GND

8.4. Caution when you use T5105
T5104 does not have VRL control terminal, so this CPU board does not control “In rush current
control”. So this CPU can not use on T1102, T1001. This CPU board can be used on T1003, T2001,
T2002B, T2003, T2004, T2005.
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9. T5108 RL78GIM 20pin

9.1. T5108 overview

emulator.

15H % w"%E

CPU type R5F11W68ASM RL78G1M series
Clock 20MHz

Power supply voltage 5V

ROM size 8kB

RAM size 1kB

Emulator E1 / E2 Lite

Emulator isolatoer DTL  A1001 We strongly recommend to use emulator isolator when you use E1

9.2. Connection with In Circuit Scope

This CPU card can connect with ICS++ through CN1

SCI i ) )
Connector number TX pin | RX pin Settings Note
CN1 SCIO Po6 P07
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9.3. Extermal connection

9.3.1. Inverter connector CNA

Pin number Pin name function
1 P40
2 NC
3 NC Software PFC gate output
4 NC In rush current control terminal
5 P137/FO Inverter fault input
6 NC
7 P05 3 phase gate signal WN
8 P04 3 phase gate signal VN
9 P03 3 phase gate signal UN
10 P02 3 phase gate signal WP
11 Po1 3 phase gate signal VP
12 P00 3 phase gate signal UP
13 P125/SW1
14 P137/SW2
15 +5V in
16 +5V in
17 GND
18 GND
19 +3.3Vin
20 +3.3Vin

Trial series Standard CPU card Users Manual V1.07EN

41 / 81




Desk Top Lab

9.3.2. Inverter connector CNB

Pin number Pin name function

1 +AVce out Analog power supply from CPU board (+5V)
+AVce out Analog power supply from CPU board (+5V)

3 NC

4 NC

5 Tu ANI1

6 Iv ANI2

7 NC

8 Vpn ANI6

9 NC

10 uv ANI3

11 \'AY ANI4

12 VW ANI5

13 NC

14 NC

15 VR1 ANI7

16 RSVIN1 -

17 +Vio out Digital power supply from CPU board (+5V)

18 +Vio out Digital power supply from CPU board (+5V)

19 GND

20 GND

9.3.3. E1 connector CN3

Pin number Pin name function
1
2 GND
3 -
4 -
5 TOOLO
6 /RESETIN
7 -
8 VCC
9 VCC
10 /RESET To CPU /RESET
11 -
12 GND
13 /RESET To CPU /RESET
14 GND
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9.3.4. UART connector CN1

Pin number Pin name function
1 Vio out +5V power supply fromCPU board
2 TXDO out TXDO / P06
3 RXDO in RXDO0 /P07
4 GND GND

9.4. Caution when you use T5108
T5104 does not have VRL control terminal, so this CPU board does not control “In rush current
control”. So this CPU can not use on T1102, T1001. This CPU board can be used on T1003, T2001,
T2002B, T2003, T2004, T2005.
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10. 75201 RX62T 100pin

10.1. T5201/T5201A overview

ltem Specificatons Note
CPU R5F562TAADFP RX62Tseries
Clock 96MHz
Power supply voltage 5V
ROM size 256kB
RAM size 16kB
emulator E1
Emulator isolator RENESAS We strongly recommend to use emulator isolator when you use
[ROE000010ACB10J | Elemulator.

10.2. Connection with In Circuit Scope (ICS)

This CPU card can connect with ICS through CN1, CN3 and CN4. And some SCI ports are assigned to
two or more pins. So this CPU board can change the assignment by installing or not installing resisters. If
you want to use default setting pins, please follow below table.

Connector nuSn(ajkI)er TX pin | RX pin Settings Note
Default
PB2 PB1 These pins are supported from
CN4 SCIo ICS Lib RX62T Ver.2.0 library
Non Non
Install R23, R25 Default
These pins are supported from
ICS Lib RX62T Ver.2.0 library
CN3 SCI1 PD3 PD5 Since it is using with El in
common, you can use this port
while not using E1 emulator.
Non Non
Install R4, R20 Default
PB5 PB6 Remove R2 R19 These pins are supported from
ICS Lib RX62T Ver.2.0 library
CN1 SCI2 Remove R4, R20 Default
P81 P80 Install R2,R19 These pins are supported from
ICS Lib RX62T Ver.2.0 library

Note: Please refer below ICS support pages about latest ICS document and libraries.

http://desktoplab.co.jp
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10.3. External connection

10.3.1. Inverter connector CNA

Pin number Pin name function
1 PA2/LED1
PA3/LED2
3 PDO/GTIOC3B (PFC_G1) | Gate signal output for software PFC
4 PB3 (VRL) Rush current protection pin
5 /FO Inverter fault input
6 NC
7 WN 3 phase gate signal WN
8 VN 3 phase gate signal VN
9 UN 3 phase gate signal UN
10 WP 3 phase gate signal WP
11 VP 3 phase gate signal VP
12 UP 3 phase gate signal UP
13 P91/SW1
14 P92/SW2
15 +5V in
16 +5V in
17 GND
18 GND
19 +3.3V in
20 +3.3Vin
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10.3.2. Inverter connector CNB

Pin number Pin name function
1 +AVce out Analog power supply from CPU board (+5V)
+AVce out Analog power supply from CPU board (+5V)
3 NC
4 NC
5 Tu ANO000
6 Iv ANO01
7 Iw ANO002
8 Vpn ANO003
9 TEMP (Vot) ANO
10 uv AN101
11 \'AY% AN102
12 VW AN103
13 VAC AN1
14 Ipfe AN100
15 VR1 AN2
16 RSVIN1 AN3
17 +Vio out Digital power supply from CPU board (+5V)
18 +Vio out Digital power supply from CPU board (+5V)
19 GND
20 GND
10.3.3. E1 connector CN5
Pin number Pin name function
1 TCK
2 GND
3 /TRST
4 EMLE
5 TDO
6
7 MD1
8 VCC
9 TMS
10 MDO
11 TDI
12 GND
13 /RESET
14 GND
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10.3.4. CPU pin connector CN2

Pin number Pin name function

1 +AVece
+AVce

3 AUX_AIN6

4 AUX_AIN7

5 AUX_AINS8

6 AUX_AIN9

7 AUX_AIN10

8 AUX_AIN11

9 GND

10 GND

11 P11

12 P10

13 P64

14 P65

15 P20

16 P21

17 P22

18 P23

19 P24

20 P30

21 P31

22 P32/ENC_B

23 P33/ENC_A

24 P90

25 P93

26 P94

27 P95

28 P96

29 PAO

30 PA1

31 PA4

32 PAS/ENC_Z

33 PBO

34 PB4

35 PD2/GTIOC2B

36 PB7

37 Vio out

38 Vio out

39 GND

40 GND
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10.3.5. ICS/UART connector CN1

Pin number Pin name function
1 Vio out +5V power supply fromCPU board
2 TXD2 out TXD2
3 RXD2 in RXD2
4 GND GND

10.3.6. ICS/UART connector CN3

Pin number Pin name function
1 Vio out +5V power supply fromCPU board
2 TXD1 out TXD1
3 RXD1in RXD1
4 GND GND

10.3.7. ICS/UART connector CN4

Pin number Pin name function
1 Vio out +5V power supply fromCPU board
2 TXDO out TXDO (PB2)
3 RXDO in RXDO (PB1)
4 GND GND

10.4. Difference between T5201 and T5201A

10.4.1. Distinction method for T5201 and T5201A

Please distinct from the serial number. It is T5201 when the bottom fourth column of the serial number
is “1”. And it is T5201 when the bottom fourth column is “2”.
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10.4.2. Difference1 Low pass filter parameter for AD converter inputs

AD input filter circuits of the T5201 consist of resister 680 and capacitor 470pF. But the filter circuits
of the T5201A are resister 10092 and capacitor 100pF. It may affect the current sampling timing.

R5  680/0.1wW R5 100/0.1W
@ {AnooD | A _<: {ANBRD | A
R6  680/0.1W R6 100/0.1W
—(anoo1} ‘ANgR1 N —(anoa1 ‘ANGR1
R7 6800w R7 100/0.1W
—(anoe2} ‘Ano02 \ ‘Anea2 {ano02
R8 680/0.1W R8 100/0.1W
—(Anae3} {ANeo3’ W —{ANeo3 {ANee3 AN
R13 680/0.1W R13 100/0.1W
—{aa} (oo} W —(aro} (e} W
R10 680/0.1W R10@ 100/0.1W
—(antet} AN101 A AN11 ANt121 AN
R11 680/0.1W R11 100/0.1W
—(antez} AN102 AN102 W
R12 680/0.1W R12 100/0.1W
—(ante3} AN103 A —{AN163) AN103 %
R14  680/0.1W R14  100/04W
Rg 680/0.1W RS 100/0.1W
—(antea} AN100 —(an100 AN10@
R15  6800.1wW R15  1000.1W
(2] () (@ (va) v
R16 8800w R16  1o00.1w
: : ] E; 2 : : : z : z :
=% |k | ¥k | e o0k o 0k | @k | ¥k | ek ok | oE
Olglo[g |05 |05 |ol5 |0k olg|olg|olg8|ol8|o|8|0|8
z z z z 2 2 z : 2 z : 2
UEUESESEGTEBTE oTéoTésTésTésTsaa
/77 /77
GND GND
Eva 37
T5201 ADA I T5201A  AD A&
10.4.3. Difference 2 input circuits of P70 / POEO#
There is no filter for POE input of T5201, but there is a filter for POE input of T5201A.
P32/ENC_B|
PI.VENC_A|
PAS/ENC_Z P70/0C} PAS/ENC_Z|
{p71/URsMTIOCIB ‘ 100/0.1W
{P72/VP/MTIOCSA P70/0C) y AN
{P73/WP/MTIOC4B l:,_ R34
1P74/UN/MTIOC3D o3
) {P75/VN/MTIOC4C NT 2
—s A {P76WN/NTIOC4D ©lg
P70/0C} AN S
01A R34
— P76/WN/NMTIOC4D GND
WA R33 A
e AN AGCAS)——A—————
01A  R32 1A R33
| AT A TS ANATOGAS AN —————
01A  R31 1A R32
— P73/ WP/MTIOCAB [Prasun/wmoCaD)———N—————
01A  R30 01A  R31
———{P72/VP/MTIOCHA ) ——— V\'—| FIAWEZaCAE
1A R29 01A  R3@
| e FTANRARGE) W
R28 01A  R29
R28
T5201 POEA Jjlnl¥ T5201A POEA /el
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11. 15205 RX23T 64pin

11.1. T5205 overview

ltem Specificatons Note
CPU R5F523T5ADFM RX23Tseries
Clock 32MHz internal / 40MHz ext
Power supply voltage 5V
ROM size 128kB
RAM size 12kB
emulator E1
Emulator isolator RENESAS We strongly recommend to use emulator isolator when you use
[ROE000010ACB10J | Elemulator.

11.2. Connection with In Circuit Scope (ICS)

This CPU card can connect with ICS through CN2, CN3 and CN4.

You cannot use SCI5-1 and SCI5-2 simultaneously.

Connector SCl TX pin | RX pin Settings Note
number
CN2 SCI1 PD3 PD5 | %L
CN3 SCI5-1 PB5 PB6 7wl
CN4 SCI5-2 PB2 PB1 L
Note: Please refer below ICS support pages about latest ICS document and libraries.

http://desktoplab.co.ip
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11.3. External connection

11.3.1. Inverter connector CNA

Pin number Pin name function
1 POO/LED1
PO1/LED2
3 P31/PFC_G1 Gate signal output for software PFC
4 PB4 (VRL) Rush current protection pin
5 P70/ /FO Inverter fault input
6 NC
7 WN 3 phase gate signal WN
8 VN 3 phase gate signal VN
9 UN 3 phase gate signal UN
10 WP 3 phase gate signal WP
11 VP 3 phase gate signal VP
12 UP 3 phase gate signal UP
13 P91/SW1
14 P92/SW2
15 +5V in
16 +5V in
17 GND
18 GND
19 +3.3V in
20 +3.3Vin
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11.3.2. Inverter connector CNB

Pin number Pin name function
1 +AVce out Analog power supply from CPU board (+5V)
2 +AVce out Analog power supply from CPU board (+5V)
3 NC
4 NC
5 Tu ANO000
6 Iv ANO01
7 Iw ANO002
8 Vpn ANO003
9 TEMP (Vot) ANO007
10 uv ANO004
11 \'AY ANO005
12 VW ANO006
13 VAC ANO016
14 Ipfc (AN017)
15 VR1 ANO17
16 RSVIN1
17 +Vio out Digital power supply from CPU board (+5V)
18 +Vio out Digital power supply from CPU board (+5V)
19 GND
20 GND

11.3.3. E1 connector CN5

Pin number Pin name function
1
2 GND
3 ..
4
5 TXD1
6 -
7 FINED
8 VCC
9
10 -
11 RXD1
12 GND
13 /RESET
14 GND
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11.3.4. CPU pin connector CN5

Pin number Pin name function

1 +AVce

2 +AVce

3 GND

4 GND

5 P22

6 P23

7 P24

8 P30

9 PA4

10 P02

11 P93

12 P94

13 PA2

14 PA3

15 PBO

16 PB3

17 PB7

18 PD4

19 PD6

20 PD7

21 PE2

22

23 Vio out

24 Vio out

25 GND

26 GND

11.3.5. ICS/UART connector CN2
TXD1 and RXD1 is also used by the E1 interface.
Pin number Pin name function

1 Vio out +5V power supply fromCPU board
2 TXD1 TXD1
3 RXD1 RXD1
4 GND GND
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11.3.6. ICS/UART connector CN3

Pin number Pin name function
1 Vio out +5V power supply fromCPU board
2 TXD5-1 out TXD5 (PB6)
3 RXD5-1 in RXD5 (PB5)
4 GND GND

11.3.7. ICS/UART connector CN4

Pin number Pin name function
1 Vio out +5V power supply fromCPU board
2 TXD5-2 out TXD5 (PB2)
3 RXD5-2 in RXD5 (PB1)
4 GND GND
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12. 15206 RX24T 100pin

12.1. T5206 overview

ltem Specificatons Note
CPU R5F524TAADFP RX24Tseries
Clock 80MHz
Power supply voltage 5V
ROM size 256kB
RAM size 16kB
emulator E1
Emulator isolator RENESAS We strongly recommend to use emulator isolator when you use
[ROE000010ACB10J | Elemulator.

12.2. Connection with In Circuit Scope (ICS)

This CPU card can connect with ICS through CN2, CN3 and CN4.

Connector SCI TX pin | RXpin Settings Note
number
CN2 SCI1 PD3 PD5
CN3 SCI5 PB5 PB6
CN4 SCIe PB2 PB1

Note: Please refer below ICS support pages about latest ICS document and libraries.

http://desktoplab.co.jp
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12.3. External connection

12.3.1. Inverter connector CNA

Pin number Pin name function
1 PA2/LED1
PA1/LED2
3 PD7/PFC_G1 Gate signal output for software PFC
4 PB3 (VRL) Rush current protection pin
5 P70/ /FO Inverter fault input
6 P55 /INV_RESET Inerter error reset
7 WN 3 phase gate signal WN
8 VN 3 phase gate signal VN
9 UN 3 phase gate signal UN
10 WP 3 phase gate signal WP
11 VP 3 phase gate signal VP
12 UP 3 phase gate signal UP
13 P80O/SW1
14 P81/SW2
15 +5V in
16 +5V in
17 GND
18 GND
19 +3.3V in
20 +3.3Vin
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12.3.2. Inverter connector CNB

Pin number Pin name function

1 +AVce out Analog power supply from CPU board (+5V)
2 +AVce out Analog power supply from CPU board (+5V)
3 Reserved ANO002

4 Reserved ANO003

5 Tu AN100

6 Iv AN101

7 Iw AN102

8 Vpn AN204

9 TEMP (Vot) AN205

10 uv AN201

11 \'AY AN202

12 VW AN203

13 VAC AN207

14 Ipfe AN208

15 VR1 AN209

16 RSVIN1 AN210

17 +Vio out Digital power supply from CPU board (+5V)
18 +Vio out Digital power supply from CPU board (+5V)
19 GND

20 GND

12.3.3. E1 connector CN5

Pin number Pin name function
1
2 GND
3 ..
4
5 TXD1
6 -
7 FINED
8 VCC
9
10 -
11 RXD1
12 GND
13 /RESET
14 GND
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12.3.4. CPU pin connector CN7

Pin number Pin name function
1 +AVece
+AVce
3 P60
4 P55
5 P50
6 P47
7 P43
8 P42
9 P41
10 P40
11 GND
12 GND
13 PE5
14 P02
15 P00
16 PO1
17 PE4
18 PE3
19 PE1
20 PEO
21 PD6
22 PD4
23 PD2
24 PD1
25 PDO
26 PB7
27 PB4
28 PB3/VRL
29 PBO
30 PA4
31 PA3
32 PAO
33 P95
34 P94
35 P93
36 P92
37 PI1
38 P90
39 P31
40 P30
41 P24
42 P23
43 P22
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44 P21
45 P20
46 P82
47 P81/SW2
48 P80/SW1
49 GND
50 GND
51 NC
52 NC
53 NC
54 NC
55 NC
56 NC
57 UvCC
58 UvCC
59 GND
60 GND

12.3.5. ICS/UART connector CN2

TXD1 and RXD1 is also used by the E1 interface.

Pin number Pin name function
1 Vio out +5V power supply fromCPU board
2 TXD1 TXD1
3 RXD1 RXD1
4 GND GND

12.3.6. ICS/UART connector CN3

Pin number Pin name function
1 Vio out +5V power supply fromCPU board
2 TXD5 out TXD5 (PB6)
3 RXD5 in RXD5 (PB5)
4 GND GND

12.3.7. ICS/UART connector CN4

Pin number Pin name function
1 Vio out +5V power supply fromCPU board
2 TXD6 out TXD6(PB2)
3 RXD6 in RXD6(PB1)
4 GND GND
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12.3.1. ABZ encoder connector CN5

Pin number Pin name function
1 +5V +5V power supply fromCPU board
2 GND GND
3 A A P33
4 B B P32
5 / 7 PA5

12.3.2. Hall encoder connector CN6

Pin number Pin name function
1 +5V +5V power supply fromCPU board
2 GND GND
3 HU P10 IRQO/HU1
4 HV P11 IRQ1/HV1
5 HW P96 IRQ4/HW1
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13. T5210 RX71M 144pin

13.1. T5210 overview

ltem Specificatons Note
CPU R5F571MFCDFB RX71M 21)—X
Clock 240MHz
Power supply voltage 3.3V

ROM size 2MB

RAM size 512kB

emulator E1

Emulator isolator RENESAS We strongly recommend to use emulator isolator when you use
[ROE000010ACB10J | Elemulator.

13.2. Connection with In Circuit Scope (ICS)

This CPU card can connect with ICS through CN1, CN2 and CN10.

Connector SCI TX pin | RXpin Settings Note
number
CN1 SCIO P32 P33
CN2 SCI1 P16 P15
CN10 SCI2 P13 P12

Note: Please refer below ICS support pages about latest ICS document and libraries.
http://desktoplab.co.jp
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13.3. External connection

13.3.1. Inverter connector CNA

Pin number Pin name function
1 P82/LED1
PC5/LED2
3 P83/PFC_G1 Gate signal output for software PFC
4 PC6 (VRL) Rush current protection pin
5 PC4/ /FO Inverter fault input
6 Reserved Inerter error reset
7 WN 3 phase gate signal WN
8 VN 3 phase gate signal VN
9 UN 3 phase gate signal UN
10 WP 3 phase gate signal WP
11 VP 3 phase gate signal VP
12 UP 3 phase gate signal UP
13 P50/SW1
14 P11/SW2
15 +5V in
16 +5V in
17 GND
18 GND
19 +3.3Vin
20 +3.3Vin
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13.3.2. Inverter connector CNB

Pin number Pin name function
1 +AVce out Analog power supply from CPU board (3.3V)
2 +AVce out Analog power supply from CPU board (3.3V)
3 Reserved
4 Reserved
5 Tu ANO000
6 Iv ANO01
7 Iw ANO002
8 Vpn ANO003
9 TEMP (Vot) AN103
10 uv ANO005
11 \'AY% ANO006
12 VW ANO007
13 VAC AN100
14 Ipfe ANO004
15 VR1 AN101
16 RSVIN1 AN102
17 +Vio out Digital power supply from CPU board (+3.3V)
18 +Vio out Digital power supply from CPU board (+3.3V)
19 GND
20 GND

13.3.3. ICS/UART connector CN1

Pin number Pin name function
1 Vio out +5V power supply fromCPU board
2 TXDO TXDO
3 RXDO RXDO
4 GND GND

13.3.4. ICS/UART connector CN2

Pin number Pin name function
1 Vio out +5V power supply fromCPU board
2 TXD1 TXD1
3 RXD1 RXD1
4 GND GND
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13.3.5. E1 connector CN3

Pin number

Pin name

function

TCK

GND

[TRST

EMLE

TDO

MD/FINED

VCC

TMS

UB/PC7

TDI

GND

/RESET

GND

13.3.6. CPU pin connector CN4

Pin number

Pin name

function

1

PD4

PD3

PD2

PD1

PDO

P93

P92

P91

O |0 ([ |UT | |W |

P90

10

P07

13.3.7. CPU pin connector CN5

Pin number

Pin name

function

1

P05

P03

P02

P01

P00

PF5

PJ5

PJ3

O |0 ([ [T |k |W |

P35

10

GND
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13.3.8. CPU pin connector CN6

Pin number

Pin name

function

1

P25

P24

P20

P14

USB0_DM

USB0_DP

P56

P53

NeREe NEN REerN o N N NV B )

P52

10

GND

13.3.9. CPU pin connector CN7

Pin number

Pin name

function

1

PE1

PEO

P64

P63

P62

P61

P60

PD7

O |0 ([ [T | |W |

PD6

10

PD5

13.3.10. CPU pin connector CN8

Pin number

Pin name

function

1

P81

P80

P77

P76

PC2

P75

P74

O |0 ([ |UT |k |W |

UvCC

GND

13.3.11. CAN connector CN9

Pin

Pin name

function
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number
1 VCC +5V power supply fromCPU board
2 CRXD2
3 CTXD2
4 GND GND

13.3.12.ICS/UART connector CN10

Pin Pin name function
number

1 Vio out +5V power supply fromCPU board

2 TXD2 TXD2

3 RXD2 RXD2

4 GND GND

13.3.13. CAN connector CN11

Pin Pin name function
number

1 VCC +5V power supply fromCPU board

2 CRXD1

3 CTXD1

4 GND GND

13.3.14. CPU pin connector CN12

Pin number

Pin name

function

1

PA5

PA4

PA3

PA2

PA1

PAO

P65

PE7

O |0 ([ |UT | |W |

PE6

P70
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13.3.15. CPU pin connector CN13

Pin number

Pin name

function

1

PB2

PB1

P72

P71

PBO

PA7

PA6

UvCC

O |0 [ (O[T |k |W |

UvCC

GND

13.3.16. CPU pin connector CN14

Pin number

Pin name

function

1

PC1

PCO

P73

PB7

PB6

PB5

PB4

PB3

NeREe NEN REerN o N NV B )

UvCC

GND

Trial series Standard CPU card Users Manual V1.07EN

67 / 81




Desk TopLab

14. 15216 RX13T 48pin

14.1. T5216 overview

ltem Specificatons Note
CPU R5F513T5ADFL RX13T ¥1)—X
Clock 32MHz
Power supply voltage 5V

ROM size 128kB

RAM size 12kB

emulator El, E2, E2 lite

Emulator isolator RENESAS We strongly recommend to use emulator isolator when you use
[ROE000010ACB10J | Elemulator.

14.2. Connection with In Circuit Scope (ICS)

This CPU card can connect with ICS through CN3, CN4, CN5, CN6 and CNS8.

Connector SCI TX pin | RX pin Settings Note
number
CN3 SCI1 PD3 PD5
CN4 SCI1, SCI5 PB6 PB7
CN5 SCI12 PBO P94
CN6 SCI5 PB2 PB1
CN8 SCI5 P23 P24
Note: Please refer below ICS support pages about latest ICS document and libraries.

http://desktoplab.co.jp
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14.3. External connection

14.3.1. Inverter connector CNA

Pin number Pin name function

1 PD6/LED1

PD4/LED2
3 PB3/PFC_G1 Y27 k7 PFC A7 — MESHA
4 P93 (VRL) 22 AR 1k [BIER il {Elm F
5 PE2/ /FO Inverter fault input
6 PA3 Inerter error reset
7 WN 3 phase gate signal WN
8 VN 3 phase gate signal VN
9 UN 3 phase gate signal UN
10 WP 3 phase gate signal WP
11 VP 3 phase gate signal VP
12 UP 3 phase gate signal UP
13 PB5/SW1
14 PB4/SW2
15 +5V in
16 +5V in
17 GND
18 GND
19 +3.3Vin
20 +3.3Vin
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14.3.2. Inverter connector CNB

Pin number Pin name function
1 +Avce out Analog power supply from CPU board (3.3V)
+Avce out Analog power supply from CPU board (3.3V)
3 Reserved
4 Reserved
5 Tu ANO000
6 Iv ANO001
7 Iw ANO002
8 Vpn ANO006
9 TEMP (Vot) ANO005 (default)
10 uv (ANO003)
11 A% (AN004)
12 VW (AN005)
13 VAC AN004 (default)
14 Ipfc ANO003  (default)
15 VR1 ANO007
16 RSVIN1 (P11 / CVREFCO0)
17 +Vio out Digital power supply from CPU board (+3.3V)
18 +Vio out Digital power supply from CPU board (+3.3V)
19 GND
20 GND

14.3.3. ABZ encoder connector CN1

Pin number Pin name function
1 +5V +5V power supply from CPU board
2 GND GND
3 A A P11
4 B B P10
5 Z 7 PA2
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14.3.4. E1 connector CN2

AR A, LR HRILY FAZHRED E1 T2 L—42BNARY A2 TY, ZBENDS—TI)LT

El1TZalL—2EEHRLTIIESLY,

Pin number Pin name function

1

2 GND

3

4 -

5 (TXD1)

6 -

7 MD/FINED

8 VCC

9

10 -

11 (RXD1)

12 GND

13 /RESET

14 GND

14.3.5. ICS/UART connector CN3
Pin number Pin name function

1 Vio out +5V power supply from CPU board
2 TXD1 TXD1

3 RXD1 RXD1

4 GND GND

14.3.6. ICS/UART connector CN4

Pin number Pin name function
1 Vio out +5V power supply from CPU board
2 TXD1, TXD5 TXD1, TXD5
3 RXD1, RXD5 RXD1, RXD5
4 GND GND

14.3.7. ICS/UART connector CN5

Pin number Pin name function
1 Vio out +5V power supply from CPU board
2 TXD12 TXD12
3 RXD12 RXD12
4 GND GND
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14.3.8. ICS/UART connector CN6

Pin number Pin name function
1 Vio out +5V power supply from CPU board
2 TXD5 TXD5
3 RXD5 RXD5
4 GND GND

14.3.9. CPU pin connector CN7

Pin number Pin name function

1 UVCC

2 Uuvece

3 GND

4 GND

5 PD6/LED1

6 PD5/RXD1

7 PD4/LED2

8 PD3/TXD1

9 PB7/RXD1,5

10 PB6/TXD1,5

11 PB5/SW1

12 PB4/SW2

13 PB3/PFC_G1

14 PB2/TXD5

15 PB1/RXD5

16 PB0O/TXD12

17 PA3 /INVRES

18 PA2 /ENC_Z

19 P94 /RXD12

20 P93 /VRL

21 P70 /FO

22 P24 /RXD5

23 P23 /TXD5

24 P22

25 P11/ENC_A

26 P10/ENC_B

14.3.10.ICS/UART connector CN8
Pin number Pin name function

1 Vio out +5V power supply from CPU board
2 TXD5 TXD5
3 RXD5 RXD5
4 GND GND
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15. T5301 RX111 64pin

15.1. T5301/T5301A overview

ltem Specifications Note
CPU R5F51115ADFM RX111series
Clock 32MHz
Power supply voltage 5V
ROM size 128kB
RAM size 16kB
Emulator E1
Emulator isolator RENESAS We strongly recommend to use emulator isolator when you use
FROE000010ACB10J | Elemulator.

15.2. Connection with ICS

This CPU card can connect with ICS through CN1, CN3 and CN4. And some SCI ports are assigned to
two or more pins. So this CPU board can change the assignment by installing or not installing resisters. If
you want to use default setting pins, please follow below table.

Connector SCI TXpin RXpin Settings Note
number
PC7 PCeé Install R26, R30 Default
CN4 SCI1 P26 P30 Install R23, R28
P16 P15 Install R27, R29
Install R21, R20. Default
CN3 SCI5 PA4 e
PC2 PC3 Install R19, R22
PE1 PE3 Install R2, R17 Default
CN1 SCI2 P14 P17 Install R1, R3

Note: Please refer below ICS support pages about latest ICS document and libraries.

http://desktoplab.co.jp
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15.3. External connection

15.3.1. Inverter connector CNA

Pin number Pin name function
1 P32/LED1
2 PBO/LED2
3 PA1 (PFC_G1) Software PFC gate signal output
4 PAO (VRL) In rush current protection circuit control pin
5 PB5/FO Inverter fault input
6 NC
7 WN 3 phase gate signal WN
8 VN 3 phase gate signal VN
9 UN 3 phase gate signal UN
10 WP 3 phase gate signal WP
11 VP 3 phase gate signal VP
12 UP 3 phase gate signal UP
13 P35/SW1
14 P31/SW2
15 +5V in
16 +5V in
17 GND
18 GND
19 +3.3Vin
20 +3.3V in
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15.3.2. Inverter connector CNB

Pin number Pin name function
1 +AVce out Analog power supply from CPU board (+3.3V)
2 +AVce out Analog power supply from CPU board (+3.3V)
3 NC
4 NC
5 Tu ANO000
6 Iv ANO001
7 Iw ANO002
8 Vpn ANO003
9 TEMP (Vot) AN004
10 uv ANO006
11 \'AY% ANO008
12 A% ANO11
13 VAC ANO12
14 Ipfe ANO013
15 VR1 ANO14
16 RSVIN1 ANO015
17 +Vio out Digital power supply from CPU board (+3.3V)
18 +Vio out Digital power supply from CPU board (+3.3V)
19 GND
20 GND

15.3.3. E1 connector CN5

Pin number Pin name function
1 FINEC
2 GND
3
4
5 TXD1(TDO)
6
7 FINED(MD1)
8 VCC 3.3V
9
10 UBMDO)
11 RXD1(TDD
12 GND
13 /RESET
14 GND
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15.3.4. CPU pin connector CN2

Pin number Pin name function

1 +AVece
+AVce

3 GND

4 GND

5 P30/RXD1

6 P26/TXD1

7 FINEC/Z /U

8 P03

9 P05

10 PE2/RXD12

11 PE1/TXD12

12 PA3/RXD5

13 PA4/TXD5

14 PA6

15 PC2/RXD5

16 PC3/TXD5

17 PC4/A

18 PC5/B

19 PC6/RXD1

20 PC7/TXD1

21 NC

22 NC

23 Vio out

24 Vio out

25 GND

26 GND
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15.3.5. ICS/UART connector CN1

Pin number Pin name function
1 Vio out +3.3V power supply fromCPU board
2 TXD12 out TXD12
3 RXD12 in RXD12
4 GND GND

15.3.6. ICS/UART connector CN4

Pin number Pin name function
1 Vio out +5V power supply fromCPU board
2 TXD1 out TXD1
3 RXD1in RXD1
4 GND GND

15.3.7. ICS/UART connector CN3

Pin number Pin name function
1 Vio out +5V power supply fromCPU board
2 TXD5 out TXD5
3 RXD5 in RXD5
4 GND GND
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15.4. Difference between T5301 and T5301A

15.4.1. Distinction method for T5301 and T5301A

Please distinct from the serial number. It is T5301 when the bottom fourth column of the serial number
is “1”. And it is TH5301A when the bottom fourth column is “2”.

15.4.2. Difference 1 Low pass filter parameter for AD converter inputs

AD input filter circuits of the T5301 consist of resister 6801 and capacitor 470pF. But the filter circuits of
the T5301A are resister 100Q and capacitor 100pF. It may affect the current sampling timing.

RS  eBOIDAW RS 1000w
AND2D) (ANGgal (i} {anooa} Aneea)
RE  680/MSW RE  100/01W
(anent {ANBRT}———AA (W} (anoai} {anoai} (W}
R7 BBO/D.1W Rr7 100/0.1W
(oo, { (v} { Ananz]
R8 BBD/0.TW RrR8 100/0.TW
{awieas} {anoas) {veu} { { {vent
R9  eBDID.IW
{ Anoaa e TEMPVOTI— @ 10kQ/0. 1N
I3 0w G o B s —
WO 1TW TEMP{VOT))
arices {w— R1G 1000w
R14  esoo.aw { {u—
Lo {ANeTT———AA L —— R13 1000w =
R15  esoimaw {; {wh——
(o2} {vack— R14 1001w
R16 6801w (wani} et
(w3} (IR —y {(Pre—— R15 1001w
R11  esoin. N0tz
{anio {ENaTE——— VR1 R16  1000.1W
RIZ ~esomaw (g s——n———(pre——
CrpRe s T
(amiara} (aga} A
o - = = R12 1000w
g § H § { anais RSVING
" o Rk (et | Bk e
TEIPTE |5 = | 5T5 25 |78 HEHBEHBHREHEE
= 3 g 2 ] 2
2 2 2 2 i 2 =t [iae | st ek | ok sk
| |5 |8 |8 |8] |8 OTE|68TE|5TE|5TE|oTE (0TS AN
T8 |wTE | 0T | NTE | TR | @5 - . B - . -
CIE|9|&[C|5|O|F Flo|k 3 3 3 3 3 3 2 20k/0. 1N R
2| |3 g g g g 1 7=
T ol | oo S | e | e
%7 glo|g(|E|lo|(8|o|8 |08
GND
GND
T5301 AD AJJ[=]# T5301A AD AJ7[E]#
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15.4.3. Difference 2 AD input circuits for Vot (TEMP)

On T5301A IPM temperature AD input circuits are changed.

(e i Wil s i i
s =
h::i& h::E.l
ol e 20k/0. 1N ;&
. (CTI=33)
LS ST
GND GND
T5301 T5301A

Vot AD A F[E]# Vot AD AF7[E] %

15.4.4. Difference 3 PB5/FO input circuits

There is no filter for POE input of T5301, but there is a filter for FO input of T5301A.

100/0.1W
{ PES/FO » Ay
o R36
B
i
O |8
NN

GND

15.4.5. Difference 4 Crystal oscillator circuits

There are no crystal oscillator circuits on T5301. But on T5301A there are crystal oscillator circuits.
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16. Ordering information

16.1. Part number list

Part number

Single 3phase PWM port series (STANDARD type)  20pin x 2 type

T5101A RL78/G14 64pin R5F104LEAFP
T5102 RL78/F14 80pin R5F10PMFKFB
T5103 RL78/G1F 64pin R5F11BLEAFB
T5104 RL78/G1G 32pin

T5105 RL78/G14 32pin

T5106 RL78/G1F 32pin

T5107 Reserved (SD)

T5108 RL78/G1IM 20pin

T5201A RX62T 100pin  R5F562TAADFP
T5202 RX62T 64pin

T5203 Reserved (U)

T5204 RX64M 144pin

T5205 RX23T 64pin

T5206 RX24T 100pin

T5210 RX7IM  144pin

T5211 RX66T 100pin

T5212 RH850/F1KM-S1 64pin
T5213-TMR RX24T (A) with TMR sensor I/F
T5216 RX13T 48pin

T5301A RX111 64pin R5F511156ADFM
T5302 V850E2M/FJ4

T5402 Universal board for 0.5mm pitch CPU

Multi 3phase PWM port series

40pin x 2 type

T6206 RX24T (A version) 100pin R5F524TAADFP (pin assign compatible to T5206)
T6207 RX24T (B version) 100pin R5F524TEADFP (not compatible to T5206)
T6208 RX62T 100pin

T6209 RX63T 144pin

T6e211 RX66T 112pin

T6214 RX72T 144pin

T6215 RZ/T1

T6217 RH850/P1IM-E  144pin

T6218 RA6M1 100pin

T6219 Reserved (T1)

T6xxx series to THhxxx series connector conversion card

T6X5X

You can use T6xxx series CPU card connector on standard Trial series inverter

Gray part CPU cards are not sold now.

Green part CPU cards are now planning to sell.
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17. Revision

Version | Date

0.52EN | 2014-12-03 | - Add RL78/G1F

0.54EN | 2015-08-08 | = Add caution while connecting E1 emulator.

1.02EN | 2016-07-21 | - Add RX24T, RX23T

1.03EN | 2017-03-31 | - Fix spell miss
* Change ordering information

1.04EN | 2017-09-05 | - Change ordering information

1.05EN | 2017-10-17 | - Add T5210 RX71M

1.06EN | 2020-04-20 | - Add T5216 RX13T
* Update ordering information

1.07EN | 2020-09-01 | - Add T5108 RL78G1M
* Update ordering information
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