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FEATURES

� Hardware implemented BiSS Line protocol
� Supported interfaces: BiSS Line 2-wire and 4-wire
� USB 2.0 high speed PC interface
� API for Windows: BiSS interface DLL
� Fast real-time data communication (12.5 MHz BiSS Line)
� Field capable design: box, field interfaces, USB powered
� Galvanic isolation
� Power supply for external applications:

10 V supply with up to 80 mA (USB powered),
7 V . . . 12 V supply with up to 420 mA (externally powered)

APPLICATIONS

� BiSS Line application
development using iC-BL

� BiSS Line debugging using iC-BL

SYSTEM VIEW
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DESCRIPTION

BL1U is a high speed BiSS Line-to-PC USB adapter intended to evaluate and implement the BiSS Line protocol
using integrated circuits of iC-Haus. With the protocol converter iC-BL, its corresponding evaluation board and
GUI software, data of BiSS C, SPI and I2C sensors can be transmitted securely using the robust 2-wire or
4-wire communication. The adapter provides a differential, galvanically isolated BiSS Line master interface
and is compatible to USB 2.0. Drivers for windows 10 and Linux are provided.

2-Wire/4-Wire BiSS Line Connector:
• BiSS Line protocol support
• Built-in RS485 transceivers
• Fixed 12.5 MBit/s data transfer rate, half duplex operation
• Suitable for up to 8 slaves
• Adapter powered via USB or externally
• Connected BiSS Line slave devices can be powered via BL1U

10 V supply with up to 80 mA (USB powered)
7 V ... 12 V supply with up to 420 mA (externally powered)

• Galvanic isolation
• Drivers available for Microsoft Windows and Linux (x86-64)

Figure 1: iC-BL iCSY BL1U



preliminary preliminary BL1U
BiSS LINE-TO-PC USB Adapter

Rev A2, Page 3/11

CONNECTORS

PIN CONFIGURATION
BiSS Line 2-wire interface

2  1

PIN FUNCTIONS
No. Name Function

1 PL BiSS Line 2-wire positive line PWR
+ positive communication signal

2 NL BiSS Line 2-wire negative line GND
+ negative communication signal

PIN CONFIGURATION
BiSS Line 4-wire interface

4   3   2  1

PIN FUNCTIONS
No. Name Function

1 PWR BiSS Line power supply
2 PL BiSS Line 4-wire

positive communication signal
3 NL BiSS Line 4-wire

negative communication signal
4 GND Ground (0 V)

PIN CONFIGURATION
Mini USB

21 43 5                    

PIN FUNCTIONS
No. Name Function

1 VCC 5 V USB supply
2 D- Data -
3 D+ Data +
4 ID Identifier: A = GND, B n.c.
5 GND Ground (0 V)

PIN CONFIGURATION
External power supply socket (5.5 mm x 2.1 mm)

2

2

1

PIN FUNCTIONS
No. Name Function

Center Pin EXT BiSS Line slave power supply
input (7 V . . . 12 V)

Ring Contact GND Ground (0 V)
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ABSOLUTE MAXIMUM RATINGS

These ratings do not imply operating conditions; functional operation is not guaranteed. Beyond these ratings device damage may occur.
Item Symbol Parameter Conditions Unit
No. Min. Max.
G001 VUSB USB Power Supply In accordance to the USB specification; 5.5 V

depends on USB host supply of adapter and
cabling

G002 I(VUSB) Maximum Current Consumption from
USB

In accordance to the USB specification 500 mA

G003 VEXT External Power Supply Input External power supply from socket connector -0.3 13 V
G004 I(VEXT) Maximum Current Consumption from

External Power Supply Input
500 mA

G005 VGI Galvanic Isolation VGI = V(GND_USB) - V(GND_BiSS)
Humidity 5% non condensating, 20°C, isolated
surface

±500 V

G006 Vout() Output Voltage at PWR No reverse supply permitted -0.3 13 V
G007 Vd() ESD Susceptibility at all pins HBM 100 pF discharged through 1.5 kΩ 2 kV

THERMAL DATA

Item Symbol Parameter Conditions Unit
No. Min. Typ. Max.

T01 Ta Operating Ambient Temperature Range 0 50 °C
T02 RH Relative Humidity non condensating 5 95 %
T03 Ts Storage Temperature 0 50 °C

All voltages are referenced to ground unless otherwise stated.
All currents flowing into the device pins are positive; all currents flowing out of the device pins are negative.
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ELECTRICAL CHARACTERISTICS

Operating conditions: VUSB = 4.5...5.5 V, T = 0 . . . 50 °C, all voltages referenced to ground, unless otherwise noted.
Item Symbol Parameter Conditions Unit
No. Min. Typ. Max.
External Power Supply Input (EXT)
101 VEXT External Power Supply Input

Voltage from Socket Connector
7 12 V

102 I(VEXT) Maximum Current Consumption
from External Socket Connector

500 mA

BiSS LINE 2-WIRE INTERFACE - Field Inputs (PL, NL)
201 Vin()diff Differential Input Voltage at PL

and NL
Vin()diff = Vin(PL) - Vin(NL) -5.8 5.8 V

202 fin Communication Frequency 50% duty cycle 12.5 MHz
203 Rin Input Termination between PL

and NL
120 Ω

BiSS LINE 2-WIRE INTERFACE - Field Outputs (PL, NL)
301 Vout() Output Voltage at PL 4 15 V
302 Vout() Output Voltage at NL -3 3 V
303 Iout() Output Current at PL USB power supply 80 mA

External power supply (see Elec. Char. 101) 420 mA
304 Vout()diffdc Differential DC Output Voltage at

PL and NL
USB power supply 10 V
External power supply (see Elec. Char. 101) VEXT V

305 Vout()diffac Differential AC Output Voltage at
PL and NL.

Differential Output Voltage at PL and NL with-
out offset Vout()diffdc

1.5 2.5 5.5 V

306 fout Communication Frequency 50% duty cycle 12.5 MHz
BiSS LINE 4-WIRE INTERFACE - Field RS-485 Input (PL, NL)
401 Vin() Input Voltage at PL and NL -3.5 8.5 V
402 Vin()diff Differential Input Voltage at PL

and NL
Vin()diff = Vin(PL) - Vin(NL) -5.8 5.8 V

403 fin Communication Frequency 50% duty cycle 12.5 MHz
404 Rin Input Termination between PL

and NL
120 Ω

BiSS LINE 4-WIRE INTERFACE - Field RS-485 Outputs (PL, NL)
501 Vout() Output Voltage at PL and NL 0 5.5 V
502 Vout()diffdc Differential DC Output Voltage at

PL and NL
GND V

503 Vout()diffac Differential AC Output Voltage at
PL and NL

Differential Output Voltage at PL and NL with-
out offset Vout()diffdc

1.5 2.5 5.5 V

504 fout Communication Frequency 50% duty cycle 12.5 MHz
BiSS LINE 4-WIRE INTERFACE - Field Power Supply Output (PWR)
601 Vout() Output Voltage at PWR USB power supply 10 V

External power supply (see Elec. Char. 101) VEXT V
602 Iout() Output Current at PWR no load on PL and NL;

USB power supply 80 mA
External power supply (see Elec. Char. 101) 420 mA



preliminary preliminary BL1U
BiSS LINE-TO-PC USB Adapter

Rev A2, Page 6/11

Vout(PL)

Vout(NL)

Vout()diff

Vout()diff
dc

Vout()diff
ac

t t

V

= Vout(PL) - Vout(NL) 
= Vout()diff

dc
 + Vout()diff

acV

GND GND

Vout(PWR) Vout(PWR)

Figure 2: Single-ended (left) and differential output voltages (right) at 2-wire interface.
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Figure 3: Single-ended (left) and differential output voltages (right) at 4-wire interface.
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GALVANIC ISOLATION

BL1U provides PWR, GND and the BiSS Line signals
PL and NL with both a 2-wire and a 4-wire interface.
The BL1U field GND is galvanically isolated from the
host (USB) GND. Thus, the communication is indepen-
dent from ground loops and potential differences.

Note:
BL1U is galvanically isolated. A common GND poten-
tial (field and host) is not required.

POWER SUPPLY IN 2-WIRE AND 4-WIRE CONFIGURATION

The BiSS Line supply voltage PWR, GND, and the com-
munication signals PL and NL are dedicated pins in the
4-wire configuration.
In a 2-wire configuration, the positive communication
signal is modulated onto PWR and the result output at
pin PL. Equally, the negative communication signal is
modulated onto GND level and the result output at pin
NL.

After allocation and initialization of the BL1U adapter,
the PWR output voltage can be configured by software.
The PWR output voltage can either be USB powered,
externally powerered, or disabled.

Note:
BL1U is protected against reverse power supply into
PWR. If the current consumption of the connected
BiSS Line slaves is above specification, an external
power supply is required.

BiSS LINE MASTER IP IMPLEMENTATION

The BL1U is based on the BiSS Line Master IP core.
This implementation is suitable for connecting up to 8
BiSS Line slave devices to the adapter. BiSS Line uses
a fixed 12.5 MHz half duplex RS485 communication.
The BL1U has an internal data buffer which is located
between the BiSS Line Master IP and the USB IP. The
data is transferred block-wise to the PC for analysis,
documentation, data processing, etc.

Note:
A precompiled netlist of the BiSS Line Master IP core
is available on request. The IP core is suitable for
own BiSS Line Master implementations in an FPGA.
For further information contact iC-Haus GmbH.

SENSOR SUPPLY THROUGH USB

When using the USB power supply, the output voltage
and current at PWR depend on the connected PC, USB
port and USB cable. In critical applications regarding
sensor supply voltage and high sensor current con-
sumption the USB cable may cause a crucial voltage
drop. Since the USB current capability is also limited,
an external power supply is recommended.

Note:
In critical applications it is recommended

• to reduce the USB cable length,
• to select a high quality USB cable with sufficient

current capability,
• and to use an external power supply.
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PCB AND CABLE CONNECTORS

To simplify start-up with BL1U the appropriate printed-
circuit board connectors for a 2-wire and a 4-wire BiSS
Line cable to interface the adapter are enclosed in the
evaluation box.

BiSS Line interface connector at BL1U:

• 2-wire:
Phoenix Contact IMC 1,5/ 2-G-3,5 RN P20 THR
(Art. No. 1830566)

• 4-wire:
Phoenix Contact IMC 1,5/ 4-G-3,5 RN P20 THR
(Art. No. 1830582)

Enclosed printed-circuit board connector for BiSS
Line cable:

• 2-wire:
Phoenix Contact IFMC 1,5/ 2-ST-3,5-RF
(Art. No. 1844219)

• 4-wire:
Phoenix Contact IFMC 1,5/ 4-ST-3,5-RF
(Art. No. 1844235)

To supply BL1U with an external laboratory power sup-
ply a DC Adapter is enclosed in the evaluation box.

BiSS LINE SOFTWARE

• Software GUI (with/without LabVIEW™ RTE)
→ BL_1SO_gui_rte
→ BL_1SO_gui i

The iC-BL Software GUI built with LabVIEW™
requires the LabVIEW™ Run-Time Engine
(RTE). The RTE must be installed only once,
hence there are two download links available.

https://www.ichaus.de/product/ic-bl/#software
https://www.ichaus.de/product/ic-bl/#software
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EU DECLARATION OF CONFORMITY

Figure 4: EU Declaration of Conformity
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REVISION HISTORY

Rel. Rel. Date* Chapter Modification Page
A1 2022-03-28 All Initial Release all

Rel. Rel. Date* Chapter Modification Page
A2 2024-01-17 DESCRIPTION Updated description and added top view figure 2

CONNECTORS Updated pin configuration pictures 3
BiSS LINE SOFTWARE Updated links 8

iC-Haus expressly reserves the right to change its products, specifications and related supplements (together the Documents). A Datasheet Update Notification
(DUN) gives details as to any amendments and additions made to the relevant Documents on our internet website www.ichaus.com/DUN and is automatically
generated and shall be sent to registered users by email.
Copying – even as an excerpt – is only permitted with iC-Haus’ approval in writing and precise reference to source.

The data and predicted functionality is intended solely for the purpose of product description and shall represent the usual quality and behaviour of the product.
In case the Documents contain obvious mistakes e.g. in writing or calculation, iC-Haus reserves the right to correct the Documents and no liability arises insofar
that the Documents were from a third party view obviously not reliable. There shall be no claims based on defects as to quality and behaviour in cases of
insignificant deviations from the Documents or in case of only minor impairment of usability.
No representations or warranties, either expressed or implied, of merchantability, fitness for a particular purpose or of any other nature are made hereunder with
respect to information/specification resp. Documents or the products to which information refers and no guarantee with respect to compliance to the intended
use is given. In particular, this also applies to the stated possible applications or areas of applications of the product.

iC-Haus products are not designed for and must not be used in connection with any applications where the failure of such products would reasonably be
expected to result in significant personal injury or death (Safety-Critical Applications) without iC-Haus’ specific written consent. Safety-Critical Applications
include, without limitation, life support devices and systems. iC-Haus products are not designed nor intended for use in military or aerospace applications or
environments or in automotive applications unless specifically designated for such use by iC-Haus.
iC-Haus conveys no patent, copyright, mask work right or other trade mark right to this product. iC-Haus assumes no liability for any patent and/or other trade
mark rights of a third party resulting from processing or handling of the product and/or any other use of the product.

Software and its documentation is provided by iC-Haus GmbH or contributors "AS IS" and is subject to the ZVEI General Conditions for the Supply of Products
and Services with iC-Haus amendments and the ZVEI Software clause with iC-Haus amendments (www.ichaus.com/EULA).

* Release Date format: YYYY-MM-DD

https://www.ichaus.com/DUN
https://www.ichaus.com/EULA
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ORDERING INFORMATION

Type Package Options Order Designation

BL1U Size approx.
69 mm x 22 mm x 100 mm
Aluminium blue anodized

The box includes:
- BL1U,
- Cable USB (Type A ↔ Mini B),
- 2-wire PCB connector: Phoenix Contact
IFMC 1,5/ 2-ST-3,5-RF (Item No. 1844219),
- 4-wire PCB connector: Phoenix Contact
IFMC 1,5/ 4-ST-3,5-RF (Item No. 1844235),
- DC Adapter: Delock 5.5 x 2.1 mm male
(Item No. 65523)

iC-BL iCSY BL1U

Please send your purchase orders to our order handling team:

Fax: +49 (0) 61 35 - 92 92 - 692
E-Mail: dispo@ichaus.com

For technical support, information about prices and terms of delivery please contact:

iC-Haus GmbH Tel.: +49 (0) 61 35 - 92 92 - 0
Am Kuemmerling 18 Fax: +49 (0) 61 35 - 92 92 - 192
D-55294 Bodenheim Web: https://www.ichaus.com
GERMANY E-Mail: sales@ichaus.com

Appointed local distributors: https://www.ichaus.com/sales_partners

mailto:dispo@ichaus.com
https://www.ichaus.com
mailto:sales@ichaus.com
https://www.ichaus.com/sales_partners
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