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ELECTRONIC EPEDOO1 - 1.5kV ISO UART
PROTOTYPES Datasheet

1. Description

EPEDOO1 - 1.5kV ISO UART is a compact interface solution for embedded engineers or operators who need
safe, stable, and reliable connection to UART console.

UART Interface is driven by three-state buffers that allow signal voltages from 1.8V to 3.3V and data rate
up to 12Mb/s. EPED0OO1 1.5kV ISO UART device is CE/FCC/UKCA certified.

1.1 Key Features
e 4isolated UART ports

Up to 12Mb/s UART transfer data rate
e 1.5kV/3kVisolation (60s / 1s test)

e  USB-Type C host connection High Speed compatible

e 1.8V/3.3V and ADJ version available

Figure 1. EPEDOO1 - 1.5kV ISO UART
e 2isolated domains (A & B)
e  Supports royalty-free Virtual Com Port (VCP) and Direct (D2XX) drivers

e -40°Cto +55°C operational temperature

1.2 Benefits

e Breaks GND loop in Host-Device connection ot ’El

e Breaks AC mains loop in Multi-Host connection CB'E"?E : IL‘IAI-Il :j i“}
e Improves electro-magnetic immunity 3 I'Elplﬂll :‘—L (5
e Removes coupling between EM field and cabling J
e Removes return current from Host-Device connection usaART

e Ensures 1.5kV/3kV isolation barrier (safety and reliability) R j\

e Improve cabling (one device supports up to 4 UART interfaces) scacusn @
1.3 Applications E

loT Embedded Systems

Figure 2. Exemplary application

SoC / CPU / FPGA Platforms

Medical and Data Acquisition

EMC & Immunity Testing
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ELECTRONIC EPEDOO1 - 1.5kV ISO UART
PROTOTYPES Datasheet

2. Overview

Dimensions: L:107mm  W:67mm H:25mm

ELECTRONIC A UART
www.electronic-prototypes.cam . 1.8V UART LED
2x UART A D — 3.3V UART <+— A UART
HEADER
uss —» = (= [[somon | 1.5kV ISO UART
= Safe and Reliable Control
B UART
@ 18vuarT HEADER
2x UART 3.3V UART B UART
LED

Figure 3. EPEDOO1 1.5kV ISO UART top view
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Figure 4. EPEDOO1 1.5kV ISO UART bottom view
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ELECTRONIC EPEDOO1 - 1.5kV ISO UART
PROTOTYPES Datasheet

3. Functional Block Diagrams
3.1 EPEDOO1A-10-STD (Standard option)
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Figure 5. Functional block diagram for standard variant

Key Components Description:

e USB CON —USB Type C connector

e  FILT PROT — USB VBUS filtering and protection circuitry

e CMCTVS —Filtering and protection of USB data lines

e LDO, LDO A, LDO B - Low Dropout Regulator

e  USBto UART — FT4232 family converter

e LEDA, LED B— UART voltage standard and VCC voltage level indicator?

e |SODC/DCA, ISO DC/DC B —Isolated DC/DC converter

e ISOLATION A, ISOLATION B —ADuM142D family isolator IC

e SWA, SW B— UART voltage standard and VCC voltage level selection switch

e  FUSE —PTC fuse 50mA

e HEADER A CONNECTOR, HEADER B CONNECTOR — UART interface connector (refer to UART
Headers Connector Pinout for detailed pinout information)

1) Depending on output voltage selection switch position, different LED color is visible when operating

Switch selection LED Color Description
1.8V GREEN UART channel is set to 1.8V standard. Reference output voltage VCC = 1.8V
3.3V BLUE UART channel is set to 3.3V standard. Reference output voltage VCC = 3.3V
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ELECTRONIC EPEDOO1 - 1.5kV ISO UART
PROTOTYPES Datasheet

3.2 EPEDOO01A-10-180/ EPEDO01A-10-250/ EPEDO01A-10-330

AT
oL
LS
ba
T
5V —> P8
P9 VCC A
33v—»( | D€ VCCA
[ S i
UARTI—»| | Z | TXD1 <0
O ! le—RXD w o
LB am
[ S— (5 -1 IZ
UART2—3{ | & | oz
PFFI‘gT SV» LDO 33V R S m— o
USB GND— | ; PROT
USB to UART bemmae . s -
‘T_Uaav—b | Ne—vceB
el e} ‘ ‘ — «
DATA - B B »
™vs ARTI—>| | Z | ©0
4 ' .9 | [€«—RXD1 o
: ‘ a
USB GND: g ——TxD2 > <=
UART4A—> | D ! Uz
;@ €—RXD o
USB GND— | : PROT
‘ 1]
o VCCB
. a
s
V=1 Q
o
@

Figure 6. Functional block diagram for fixed UART voltage variant

Key Components Description:

e USB CON - USB Type C connector

e  FILT PROT — USB VBUS filtering and protection circuitry

e CMCTVS — Filtering and protection of USB data lines

e LDO, LDO A, LDO B — Low Dropout Regulator

e USBto UART — FT4232 family converter

e LEDA, LED B— UART voltage standard and VCC voltage level indicator!

e |SODC/DCA, ISO DC/DC B —Isolated DC/DC converter

e |SOLATION A, ISOLATION B —ADuM142D family isolator IC

e FUSE —PTC fuse 50mA

e HEADER A CONNECTOR, HEADER B CONNECTOR — UART interface connector (refer to UART
Headers Connector Pinout for detailed pinout information)

1) Depending on part number, different LED color is visible when operating

Part Number LED Color Description
EPEDO01A-10-180 GREEN UART channel is set to 1.8V standard. Reference output voltage VCC = 1.8V
EPEDO01A-10-250 PURPLE UART channel is set to 2.5V standard. Reference output voltage VCC = 2.5V
EPEDO01A-10-330 BLUE UART channel is set to 3.3V standard. Reference output voltage VCC = 3.3V
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ELECTRONIC EPEDOO1 - 1.5kV ISO UART
PROTOTYPES Datasheet

3.3 EPEDO01A-10-ADJ (Adjustable option)
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Figure 7. Functional block diagram for adjustable UART voltage variant

Key Components Description:

e USB CON —USB Type C connector

e  FILT PROT — USB VBUS filtering and protection circuitry

e CMCTVS - Filtering and protection of USB data lines

e DO - Low Dropout Regulator

e USBto UART — FT4232 family converter

e LEDA, LED B — UART voltage standard and VCC voltage level indicator (red LED)

e |SOLATION A, ISOLATION B — ADuM142D family isolator IC

e FUSE —PTC fuse 50mA

e HEADER A CONNECTOR, HEADER B CONNECTOR — UART interface connector (refer to UART
Headers Connector Pinout for detailed pinout information)
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ELECTRONIC EPEDOO1 - 1.5kV ISO UART
PROTOTYPES Datasheet

4. UART Headers Connector Pinout

Table 1. UART header connector pinout table
Name  Type \ Cable Color!  Description

VCC PWR Red Reference output voltage? (limited to 50mA)
vce RXD2 GND GND Black Ground, connect to device GND
GND TXD2 RXD2 Input Blue Connect to device2 TX
GND RXD1 TXD2 O G C device2 RX
GND TXD1 utput reen onnect to aevice
RXD1 Input Yellow Connect to devicel TX

TXD1 @ Output Orange Connect to devicel RX
Figure 8. EPEDOO1 1) Applies to UART cable delivered with the device
1.5kV ISO UART 2) VCC pin works as Reference Input Voltage in EPEDO01A-10-AD)
pinout diagram

5.Status LED

LED A/B (as shown on block diagram) is UART voltage standard/VCC voltage level indicator. Color of the LED
is associated with UART voltage standard. Each isolated domain is independent, meaning LED A/B can
illuminate different color for different voltage level on domain A/B. LED colors for different device versions
are described below:

Table 2. Status LED colors for different device versions
Part Number LED Color Description

BLUE UART channel is set to 3.3V standard. Reference output voltage VCC = 3.3V
GREEN UART channel is set to 1.8V standard. Reference output voltage VCC = 1.8V
EPEDO01A-10-180 GREEN UART channel is set to 1.8V standard. Reference output voltage VCC = 1.8V
EPEDO01A-10-250 PURPLE UART channel is set to 2.5V standard. Reference output voltage VCC = 2.5V
EPEDO01A-10-330 BLUE UART channel is set to 3.3V standard. Reference output voltage VCC = 3.3V
VCC pin is used as reference voltage input — requires external supply
voltage from target board. Red LED is turned on when external power

supply voltage is applied to VCC pin. Please refer to Recommended

Operating Conditions for VCC requirement.

EPEDOO1A-10-STD

EPEDOO1A-10-ADJ RED
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ELECTRONIC

EPEDOO1 - 1.5kV ISO UART

PROTOTYPES Datasheet
6. Electrical Characteristics
6.1 Absolute Maximum Ratings
Table 3. Absolute maximum ratings
Symbol = Parameter Minimum Maximum  Unit
Vsus USB Supply Voltage -0.3 6 Vv
Ve Reference Input Voltage (ADJ version only) -0.5 7 \
Vee =3.3V -0.5 3.8 Vv
Vi UART Level Input Voltage Vee = 2.5V -0.5 3.0 \Y
Vee = 1.8V -0.5 2.3 Vv
Vio Input/Output Voltage -0.5 Vee+ 0.5 \Y
lout Output Current -10 10 mA
6.2 Recommended Operating Conditions
Table 4. Recommended operating conditions
Symbol Parameter Minimum | Typical | Maximum  Unit
Vsus USB Supply Voltage 4.5 5 5.5 vV
Vee=3.3V 3.2 33 3.4 Vv
Vee Reference Output Voltage Vee = 2.5V 2.45 2.5 2.55 \Y
Vee=1.8V 1.75 1.8 1.85 Vv
lec Output current 50 mA
ViH UART High Level Input Voltage 0.7 x Vee Vee \Y
ViL UART Low Level Input Voltage 0 0.3 x Vee \%
Vo UART High Level Output Voltage Vee—0.4 Vee \%
VoL UART Low Level Output Voltage 0 0.4 Vv
Vee =3.3V -10 10 A
lon UART High Level Output Current = Vcc = 2.5V -10 10 HA
Vee = 1.8V -10 10 A
Vee = 3.3V -10 10 A
loL UART Low Level Output Current = Vcc = 2.5V -10 10 HA
Vee = 1.8V -10 10 A
Data Rate = UART Data Rate 12 Mb/s
Ta Ambient Temperature -40 55 °C
Tst Storage Temperature -65 150 °C
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Application Example

7.1 EPEDOO1 1.5kV ISO UART Application vs System Without Isolation

System with
EPEDOO1 1.5kV ISO UART

{ ° }
v 1111 #

c%i?s%fs I_A—I - {‘ ﬂ:

cPuf
LILILL I

4

LISBAART

EMBEDDED el

GONSOLE

1.5kV ISO UART DEVICE E

(¢

SAFETY

Up to 1.5kV functional isolation barrier
Improved safety and reliability
No high voltage reference ground difference

Table 5. EPED0O01 1.5kV ISO UART application vs system without isolation

System without
interfaces isolation

GND
LooP

DEBUG
CONSOLE

SECURE.
CONSOLE H
LiLl

lIl

_I

4
IIIII_l
é g

Ll
{%
I

[_1
=

USB/UART

=
e

)

EMBEDDED
CONSOLE

ACQ CARD
CONSOLE

=

Potential high voltage reference ground
difference

Potential risk of equipment damage
Potential risk of injury

EMC / IMMUNITY

No Host — Device ground loops

No AC Mains loop

Improved EMC and EMI of the system
No conducted Host — Device emission
Improved USB interface connectivity

Potential EMC/EMI issues

Potential EM coupling

Increased radiated emission

Potential Host — Device conducted emission
coupling
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7.2 EPEDOO1 1.5kV ISO UART Application vs Multi-Host System Without
Isolation

AC MAINS

- EEEEEE -

USBILART
EMBEDDED
CONSOLE

SECJRE
GONSOLE
Ll

&)
cruf——2k
I |]| ]

((%»)

ACQ CARD
GENSOL

7

1.5kV ISO UART DEVICES

AC MAINS

[ EEEEEE -]

AGG CARD
£ONSOLE

SECURE
CONSOLE.

T &0

GND ) = FCall C B
Loor _': IE?EI - {‘&5

T e

CONSOLE

HV Ref.
Difference

usBUART
e
Look
—
EMEEDCED -~

CONSOLE

ACQ CARD
CONSOLE

L
ACQ CARD
CONSOLE

Table 6. EPED0O01 1.5kV ISO UART application vs multi-host system without isolation

Multi-Host System with ISO UART

Functional isolation
barrier

Improved EMC and EMI
of the system

No AC Mains loop

No ground loops
between hosts

Improved Safety and
Reliability

No high voltage
reference ground
difference

Potential risk of

equipment damage
Potential risk of injury
No functional isolation

Potential EMC and EMI
issues

Potential EM coupling

Ground loop radiated
emission

High voltage ground
difference

Host — Device
conducted emission
coupling
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ELECTRONIC EPEDOO1 - 1.5kV ISO UART
PROTOTYPES Datasheet

8. Ordering Information

Table 7. Ordering information

Part Number Description

EPEDOO1A-10-STD Standard ISO UART Device with selectable 1.8V/3.3V UART Voltage
EPEDO01A-10-180 ISO UART Device with fixed 1.8V UART Voltage

EPEDO01A-10-250 ISO UART Device with fixed 2.5V UART Voltage

EPEDO01A-10-330 ISO UART Device with fixed 3.3V UART Voltage

EPEDOO1A-10-ADJ ISO UART Device with UART interface voltage set by target board
EPEDOO1A-CUS-X Customized version of ISO UART device on special request
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ELECTRONIC EPEDOO1 - 1.5kV ISO UART
PROTOTYPES Datasheet

9. Kit Content

Table 8. Kit content
#  Item Qarty
1 1.5kV ISO UART
2 4x2 UART Harness
3 USB 2.0 Type C Cable

[ERN NCRN
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ELECTRONIC EPEDOO1 - 1.5kV ISO UART
PROTOTYPES Datasheet

10. Document Revision History

Table 9. Document revision history
Date Rev Changes Description

29.12.2023 1.0 Initial Release

08.01.2024 1.1  Formatted table headers

07.03.2024 1.2 Document structure + table of contents update
Chapter 3 updated — more detailed diagrams and description added
Electrical Characteristics chapter added
Disclaimer text added
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ELECTRONIC EPEDOO1 - 1.5kV ISO UART
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11. Disclaimer

Electronic Prototypes reserve the right to make changes, corrections, enhancements, modifications, and
improvements to Electronic Prototypes products and technical documentation at any time without notice.

Latest technical documentation is available at www.electronic-prototypes.com.

No license, express or implied, to any intellectual property right is granted by Electronic Prototypes herein.

Electronic Prototypes name and the Electronic Prototypes logo are trademarks of Electronic Prototypes. All
other product or service names are the property of their respective owners.
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