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(57) Abstract: An example electronic device includes a
diagnostic interface to establish a connection with a dia-
gnostic device via a host cable. The electronic device also
includes a detection circuit coupled to the diagnostic inter-
face. The electronic device further includes a protocol con-
version circuit coupled to the detection circuit to convert a
transmission protocol of data received via the diagnostic
interface. The electronic device further includes an elec-
tronic component coupled to the detection circuit and
coupled to the protocol conversion circuit. The detection
circuit is to determine a connection type of the connection
based on a detection of a power signal asserted to the dia-
gnostic interface via the host cable and to select, based on
the connection type, a data communication path between
the electronic component and the diagnostic interface to
route a diagnostic command.
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CONNECTION TYPE DETECTION CIRCUIT

BACKGROUND
[0001] A computing device, such as server computer, may include a
plurality of electronic components. For example, an electronic component
may be a storage controller. Some electronic components may include self-
debugging capabilities. Some electronic components may be debugged via
another device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0002] Some examples of the present application are described with
respect to the following figures:

[0003] FIG. 1 is a block diagram of an electronic device with a detection
circuit to determine a connection type of a connection with a diagnostic
device, according to an example;

[0004] FIG. 2 is a block diagram of an electronic device with a detection
circuit to detect a universal serial bus (USB) connection with a diagnostic
device, according to an example;

[0005] FIG. 3 is a block diagram of an electronic device with a detection
circuit to detect a serial connection with a diagnostic device, according to an
example; and

[0006] FIG. 4 is a flowchart illustrating a method of operation at an
electronic device with a detection circuit to determine a connection type of a
connection with a diagnostic device, according to another example, according

to an example.

DETAILED DESCRIPTION

[0007] Some electronic components of an electronic device may be
debugged via a diagnostic device external to the electronic device, such as a
notebook computer. The electronic device may include a diagnostic interface
to establish a connection with a diagnostic device so that an electronic
component may communicate with the diagnostic device during debugging.
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As an example, the diagnostic interface may be a serial interface. Some
diagnostic devices may use a more recently developed communication
interface, such as a universal serial bus (USB) interface, for debugging. To
accommodate different diagnostic devices with different communication
interfaces for debugging, an electronic device may include a plurality of
diagnostic interfaces. However, the electronic device may have room on the
chassis or enclosure to support a single diagnostic interface due to space
restrictions. Thus, design complexity of the electronic device may be

increased.

[0008] Examples described herein provide an electronic device with a
detection circuit to determine a connection type of a connection with a
diagnostic interface via a diagnostic interface. For example, an electronic
device may include a diagnostic interface to establish a connection with a
diagnostic device via a host cable. The electronic device may also include a
detection circuit coupled to the diagnostic interface. The detection circuit may
determine a connection type of the connection based on a detection of a
power signal asserted to the diagnostic interface via the host cable. The
detection circuit may also select, based on the connection type, a data
communication path between the electronic component and the diagnostic
interface to route a diagnostic command received from the diagnostic device.
In this manner, examples described herein may reduce design complexity of
an electronic device.

[0009] Referring now to the figures, FIG. 1 is a block diagram of an
electronic device 100 with a detection circuit to determine a connection type of
a connection with a diagnostic device, according to an example. Electronic
device 100, for example, may be a web-based server, a local area network
server, a cloud-based server, a notebook computer, a desktop computer, an all-
in-one system, a tablet computing device, a mobile phone, an electronic book
reader, or any other electronic device suitable for interfacing with a diagnostic
interface to debug an electronic component internal to electronic device 100.

[0010] Electronic device 100 may include a diagnostic interface 102, a
detection circuit 104, a protocol conversion circuit 106, and an electronic
component 108. Diagnostic interface 102 may be a universal serial bus (USB)
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connector. Diagnostic interface 102 may be a USB connector compatible any
of the USB specifications. In some examples, diagnostic interface 102 may
be a USB connector compatible with the USB 2.0 specification. In some
examples, diagnostic interface 102 may be a USB connector compatible with
the USB 3.1 specification.

[0011] Detection circuit 104 may be coupled to diagnostic interface 102 via
an electrical connection 110. As described in more detail below, detection
circuit 104 may detect a presence of a power signal in a pin of diagnostic
interface 102. Based on the detected power signal, detection circuit 104 may
set up a data communication path between diagnostic interface 102 and
electronic component 108. Detection circuit 104 may be implemented as a
switch using at least one logic gate.

[0012] Protocol conversion circuit 106 may be coupled to electronic
component 108 via an electrical connection 112. Protocol conversion circuit
106 may be a circuit or device that converts data received from the USB
protocol to a serial protocol, such as the Recommend Standard (RS)-232
protocol. Protocol conversion circuit 106 may be implemented using a
processor or a microcontroller.

[0013] Electronic component 108 may be coupled to protocol conversion
circuit 106 via an electrical connection 114. Electronic component 108 may a
device or a circuit that can be debugged using a diagnostic device external to
electronic device 100. For example, electronic component 108 may be a
storage array controller. As another example, electronic component 108 may
be an enclosure management controller. Electronic component 108 may also
be coupled to detection circuit 104 via an electrical connection 116. Electrical

connections 110-116 may be implemented using metal wires or metal traces.

[0014] During a diagnostic operation, electronic device 100 may establish
a connection with a diagnostic device 118 via diagnostic interface 102.
Diagnostic interface 102 may receive a host cable 120 is that coupled to
diagnostic device 118. Host cable 120 may include a first end 122 and a
second end 124. In some examples, diagnostic device 118 may

communicate with electronic component 108 via a serial interface (not shown
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in FIG. 1) of diagnostic device 118. Thus, first end 122 may be a USB
connector and second end 124 may be a serial connector, such as a RS-232
connector. In some examples, diagnostic device 118 may communicate with
electronic component 108 via a USB interface (not shown in FIG. 1) of
diagnostic device 118. Thus, first end 122 and second end 124 may both be
USB connectors.

[0015] In response to establishing the connection with diagnostic device
118, detection circuit 104 may detect a presence of a power signal 126 at
diagnostic interface 102 to determine a connection type of the connection.
The connection type may be a USB connection or a serial connection.

[0016] When diagnostic device 118 is to communicate with electronic
component with the USB interface, diagnostic device 118 may assert power
signal 126 to diagnostic interface 102 via host cable 120. Power signal 126
may correspond to a voltage signal having a particular voltage value. For
example, power signal 126 may be a direct current voltage signal of at least 5
volts. As used herein, at least 5 volts may be 5 volts +/— 0.25 volt or 5 volis +
0.25 volt/-0.55 volt. It should be understood that power signal 126 may be a

voltage signal having a non-zero voltage value.

[0017] In response to detecting power signal 126 is present at diagnostic
interface 102, detection circuit 104 may determine that the connection type is
a USB connection. Detection circuit 104 may select a first data
communication path between electronic component 108 and diagnostic
interface 102 to route data to and from electronic component 108. The first
data communication path may include protocol conversion circuit 106 during
routing of the data.

[0018] For example, diagnostic device 118 may transmit a diagnostic
command 128 to electronic component 108 based on the USB protocol.
Electronic device 100 may receive diagnostic command 128 via diagnostic
interface 102. Detection circuit 104 may route diagnostic command 128 from
diagnostic interface 102 to protocol conversion circuit 106 via electrical
connections 110 and 112. Protocol conversion circuit 106 may receive
diagnostic command 128 based on the USB protocol. Protocol conversion
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circuit 106 may convert a transmission protocol of diagnostic command 128
from the USB protocol to the serial protocol. Protocol conversion circuit 106
may transmit diagnostic command 128 to electronic component 108 using a
serial protocol, such as the RS-232 protocol, via electrical connection 114. In
response to receiving diagnostic command 128, electronic component 108
may generate diagnostic data 130. Diagnostic data 130 may correspond to
an operational status of electronic component 108, configuration information

of electronic component 108, or a combination thereof.

[0019] Electronic component 108 may transmit diagnostic data 130 to
diagnostic device 118 via the first data path. For example, electronic
component 108 may transmit diagnostic data 130 to protocol conversion
circuit 106 using the serial protocol. Protocol conversion circuit 106 may
convert a transmission protocol from the serial protocol to the USB protocol.
Protocol conversion circuit 106 may transmit diagnostic data 130 to detection
circuit 104 using the USB protocol. Detection circuit 104 may route diagnostic
data 130 to diagnostic device 118 via diagnostic interface 102 and host cable
120.

[0020] In response to detecting power signal 126 is absent at diagnostic
interface 102, detection circuit 104 may determine that the connection type is
a serial connection. For example, detection circuit 104 may detect a voltage
signal of at least 5 volts at pin 1 of diagnostic interface when the connection
type is the USB connection. Detection circuit 104 may not detect the voltage
signal at pin 1 of diagnostic interface. Instead, detection circuit 104 may
detect a grounded connection.

[0021] Detection circuit 104 may select a second data communication
path between electronic component 108 and diagnostic interface 102 to route
data to and from electronic component 108. The second data communication
path may bypass conversion circuit 106 during routing of diagnostic command
128. For example, detection circuit 104 may route diagnostic command 128
from diagnostic interface 102 to electronic device via electrical connections
110 and 116. Similarly, detection circuit 104 may route diagnostic data 130
from electronic component 108 to diagnostic interface 102 via electrical
connections 110 and 116. Thus, diagnostic command 128 nor diagnostic
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data 130 may not be routed through protocol conversion circuit 106 when the

connection type is the serial connection.

[0022] By automatically detecting the connection type upon receiving host
cable 120, electronic device 100 may use a single diagnostic interface (e.qg.,
diagnostic interface 102) to communicate with diagnostic devices with
different communication interfaces (e.g., a USB interface or a serial interface)
for debugging. Thus, design complexity of electronic device 100 may be
reduced.

[0023] FIG. 2 is a block diagram of an electronic device 200 with a
detection circuit to detect a USB connection with a diagnostic device,
according to an example. Electronic device 200 may be used to implement
electronic device 100 of FIG. 1. Electronic device 200 may include diagnostic
interface 102, detection circuit 104, protocol conversion circuit 106, electronic
component 108, and an electronic component 202. Although two electronic
components are shown in FIG. 2, it should be understood that electronic
device 200 may include any number of electronic components that may be
tested via an external diagnostic device.

[0024] Diagnostic interface 102 may include a plurality of pins, such as
pins 204-212. Detection circuit 104 may connect particular pins of diagnostic
interface 102 to distinct electrical contacts of detection circuit 104 to
determine a data communication path for electronic component 108 and/or
202.

[0025] As an example, during a diagnostic operation, diagnostic interface
102 may receive a host cable 214 to establish a USB connection with
diagnostic device 216 that is similar to diagnostic device 118 of FIG. 1.
Diagnostic device 216 may include a USB interface 218 to receive host cable
214. USB interface 218 may be implemented using a USB connector.

[0026] Diagnostic device 216 may assert power signal 126 to pin 204 of
diagnostic interface 102 via USB interface 218. Detection circuit 104 may
detect power signal 126 at pin 204. In response to detecting power signal
126, detection circuit 104 may determine that the connection with diagnostic
device 216 is a USB connection. In response to determining that the
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connection type is a USB connection, detection circuit 104 may connect pins
206 and 208 to electrical contacts 220 and 222 of detection circuit 104,
respectively. Detection circuit 104 may also connect pins 210 and 212 to
electrical contacts 224 and 226 of detection circuit, respectively. Electrical
contacts 220, 222, 224, 226 may be coupled to protocol conversion circuit 106
via electrical connections 228, 230, 240, 242, respectively.

[0027] Diagnostic device 216 may transmit diagnostic command 128 to
electronic component 108 as a differential signal using the USB protocol via
USB interface 218. Detection circuit 104 may route diagnostic command 128
from pins 206 and 208 to protocol conversion circuit 106 via electrical
contacts 220 and 222. A USB interface 232 of protocol conversion circuit 106
may receive diagnostic command 128 via electrical connections 228 and 230.
USB interface 232 may be implemented using a USB connector. Protocol
conversion circuit 106 may transmit diagnostic command 128 to electronic
component 108 via a serial interface 234 of protocol conversion circuit. Serial
interface 234 may be implemented using a universal asynchronous
receiver/transmitter (UART). Electronic component 108 may receive
diagnostic command 128 via an electrical connection 236 and/or an electrical
connection 238 that are coupled to protocol conversion circuit 106.

[0028] Electronic component 108 may generate diagnostic data 130 in
response to receiving diagnostic command 128. Electronic component 108
may transmit diagnostic data 130 to serial interface 234 using the serial
protocol via electrical connection 236 and/or electrical connection 238.
Electrical connections 236 and 238 may be coupled to electronic component
108. Protocol conversion circuit 106 may transmit diagnostic data 130 to
detection circuit 104 via USB interface 232 using the USB protocol. Detection
circuit 104 may receive diagnostic data 130 via electrical connections 228
and. Detection circuit 104 may route diagnostic data 130 to diagnostic device
216 via pins 206 and 208.

[0029] As another example, when diagnostic command 128 is destined for
electronic component 202, diagnostic command 128 may be routed from pins
210 and 212 to USB interface 232 via electrical connections 240 and 242,
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respectively. Serial interface 234 may transmit diagnostic command 128 to
electronic component 202 via electrical connections 244 and 246.

[0030] Electronic component 202 may generate diagnostic data 248 in
response to receiving diagnostic command 128. Electronic component 202
may transmit diagnostic data 248 to serial interface 234 using the serial
protocol via electrical connections 244 and/or 246. Protocol conversion circuit
106 may transmit diagnostic data 248 to detection circuit 104 using the USB
protocol via USB interface 232. Detection circuit 104 may receive diagnostic
data 248 via electrical connections 240 and 242. Detection circuit 104 may
route diagnostic data 248 to USB interface 218 via pins 210 and 212 and host
cable 214. Diagnostic device 216 may receive diagnostic data 248 via USB
interface 218.

[0031] FIG. 3 is a block diagram of electronic device 200 of FIG. 2 with
detection circuit 104 to detect a serial connection with a diagnostic device,
according to another example. During a diagnostic operation, electronic
device 200 may establish a serial connection with a diagnostic device 302 via
a host cable 304. Diagnostic interface 102 and a serial interface 306 of
diagnostic device 302 may receive a respective end of host cable 304. Serial
interface 306 may be implemented using a RS-232 connector.

[0032] A particular pin of serial interface 306 that is coupled to pin 204 via
host cable 304 may be grounded. Detection circuit 104 may detect a
grounded connection at pin 204. The grounded connection may indicate the
absence of power signal 126 of FIGs. 1-2. Thus, detection circuit 104 may
determine that the connection type of the connection with diagnostic device
302 is a serial connection.

[0033] In response to determining that the connection type is a serial
connection, detection circuit 104 may connect pins 206 and 208 to electrical
contacts 308 and 310 of detection circuit 104, respectively. Electrical contacts
308 and 310 may be coupled to electronic component 108 via electrical
connections 316 and 318, respectively. Detection circuit 104 may also
connect pins 210 and 212 to electrical contacts 312 and 314 of detection
circuit 104, respectively. Electrical contacts 312 and 314 may be coupled to
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electronic component 202 via electrical connections 320 and 322,
respectively.

[0034] Diagnostic device 302 may transmit diagnostic command 128 to
electronic component 108 and/or electronic component 202. When diagnostic
command 128 is destined for electronic component 108, detection circuit 104
may route diagnostic command 128 from pin 206 and/or pin 208 to electronic
component 108 via electrical contact 308 and/or 310. Detection circuit 104
may also route diagnostic data 130 from electronic component 108 to
diagnostic device 216 via the same data communication path (e.g., electrical
contact 308 and/or 310).

[0035] When diagnostic command 128 is destined for electronic
component 202, detection circuit 104 may route diagnostic command 128
from pin 210 and/or pin 212 to electronic component 202 via electrical contact
312 and/or 314. Detection circuit 104 may also route diagnostic data 248
from electronic component 202 to diagnostic device 216 via the same data
communication path (e.g., electrical contact 312 and/or 314).

[0036] FIG. 4 is a flowchart illustrating a method 400 of operation at an
electronic device with a detection circuit to determine a connection type of a
connection with a diagnostic device, according to another example, according
to an example. Method 400 may be implemented using electronic device 100
of FIG. 1 and/or electronic device 200 of FIGs. 2-3. Method 400 includes
establishing, at a diagnostic interface of an electronic device, a connection
with a diagnostic device via a host cable connected to the diagnostic
interface, at 402. For example, referring to FIG. 1, during a diagnostic
operation, electronic device 100 may establish a connection with a diagnostic
device 118 via diagnostic interface 102. Diagnostic interface 102 may receive
a host cable 120 is that coupled to diagnostic device 118.

[0037] Method 400 also includes detecting, at a detection circuit of an
electronic device, a presence of a power signal asserted to the diagnostic
interface via the host cable, at 404. For example, referring to FIG. 1, when
diagnostic device 118 is to communicate with electronic component with the
USB interface, diagnostic device 118 may assert power signal 126 to
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diagnostic interface 102 via host cable 120. In response to detecting power
signal 126 is present at diagnostic interface 102, detection circuit 104 may
determine that the connection type is a USB connection.

[0038] Method 400 further includes receiving, at the diagnostic interface, a
diagnostic command from the diagnostic device via the connection, at 406.
For example, referring to FIG. 1, electronic device 100 may receive diagnostic
command 128 via diagnostic interface 102. Method 400 further includes in
response to detecting that the power signal is absent, routing the diagnostic
command from the diagnostic interface to an electronic component of the
electronic device via the detection circuit, at 408. For example, referring to
FIG. 1, in response to detecting power signal 126 is absent at diagnostic
interface 102, detection circuit 104 may determine that the connection type is
a serial connection. Detection circuit 104 may select a second data
communication path between electronic component 108 and diagnostic
interface 102 to route data to and from electronic component 108.

[0039] Method 400 further includes in response to detecting that the power
signal is present, routing the diagnostic command from the diagnostic
interface to a protocol conversion circuit of the electronic device via the
detection circuit, at 410. For example, referring to FIG. 1, in response to
detecting power signal 126 is present at diagnostic interface 102, detection
circuit 104 may determine that the connection type is a USB connection.
Detection circuit 104 may select a first data communication path between
electronic component 108 and diagnostic interface 102 to route data to and
from electronic component 108. The first data communication path may
include protocol conversion circuit 106 during routing of the data.

[0040] The use of "comprising”, "including” or "having" are synonymous
and variations thereof herein are meant to be inclusive or open-ended and do

not exclude additional unrecited elements or method steps.
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Claims

What is claimed is:

1. An electronic device comprising:
a diagnostic interface to establish a connection with a diagnostic device
via a host cable;
a detection circuit coupled to the diagnostic interface;
a protocol conversion circuit coupled to the detection circuit to convert
a transmission protocol of data received via the diagnostic
interface; and
an electronic component coupled to the detection circuit and coupled to
the protocol conversion circuit, wherein the detection circuit is to:
determine a connection type of the connection based on a
detection of a power signal asserted to the diagnostic
interface via the host cable; and

select, based on the connection type, a data communication
path between the electronic component and the
diagnostic interface to route a diagnostic command
received from the diagnostic device.

2. The electronic device of claim 1, wherein the connection type is a

universal serial bus (USB) connection or a serial connection.

3. The electronic device of claim 1, wherein the diagnostic interface is a
universal serial bus (USB) connector.

4. The electronic device of claim 1, wherein the detection circuit is to:

in response to determining that the connection is a universal serial bus
(USB) connection, route the diagnostic command to the protocol
conversion circuit; and

in response to determining that the type the host cable is a serial
connection, route the diagnostic command to the electronic
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component, wherein the protocol conversion circuit is bypassed

during routing of the diagnostic command.

5. The electronic device of claim 1, wherein the electronic component
is to:
receive, during a diagnostic operation, the diagnostic command from
the diagnostic device via the diagnostic interface; and
in response to the diagnostic command, transmit diagnostic data using
a serial protocol.

6. The electronic device of claim 1, wherein the protocol conversion
circuit includes:
a serial interface; and

a universal serial bus (USB) interface.

7. A method comprising:

establishing, at a diagnostic interface of an electronic device, a
connection with a diagnostic device via a host cable connected
to the diagnostic interface;

detecting, at a detection circuit of the electronic device, a presence of a
power signal asserted to the diagnostic interface via the host
cable;

receiving, at the diagnostic interface, a diagnostic command from the
diagnostic device via the connection;

in response to detecting that the power signal is absent, routing the
diagnostic command from the diagnostic interface to an
electronic component of the electronic device via the detection
circuit; and

in response to detecting that the power signal is present, routing the
diagnostic command from the diagnostic interface to a protocol
conversion circuit of the electronic device via the detection

circuit.
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8. The method of claim 7, wherein the protocol conversion circuit is
bypassed during routing of the diagnostic command from the diagnostic
interface to the electronic component via the detection circuit when the power

signal is present.

9. The method of claim 7, wherein the power signal corresponds to a

voltage signal of at least 5 volts.

10. The method of claim 7, further comprising:
in response to the diagnostic command, generating diagnostic data at
the electronic component;
when the power signal is present:
transmitting the diagnostic data from the electronic component
to the protocol conversion circuit using a serial protocol;
and
transmitting the diagnostic data from the protocol conversion
circuit to the diagnostic device via the diagnostic interface
using a universal serial bus (USB) protocol; and
when the power signal is absent, transmitting the diagnostic data from
the electronic component to the diagnostic device via the
diagnostic interface using the serial protocol.

11. The method of claim 10, wherein the diagnostic data corresponds
to an operational status of the electronic device, configuration information of
the electronic device, or a combination thereof.

12. A method comprising:

establishing, at a diagnostic interface of an electronic device, a
connection with a diagnostic device via a host cable connected
to the diagnostic interface;

receiving, at the diagnostic interface, a diagnostic command from the
diagnostic device via the connection;
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detecting, at a detection circuit of the electronic device, a presence of a
power signal asserted to the diagnostic interface via the host
cable;
in response to detecting that the power signal is absent, routing the
diagnostic command from the diagnostic interface to an
electronic component of the electronic device via the detection
circuit; and
in response to detecting that the power signal is present:
routing the diagnostic command from the diagnostic interface to
a protocol conversion circuit of the electronic device via
the detection circuit;

receiving the diagnostic command at the protocol conversion
circuit using a first protocol; and

transmitting the diagnostic command from the conversion circuit
to the electronic component using a second protocol
different from the first protocol.

13. The method of claim 12, wherein the protocol conversion circuit is
bypassed during routing of the diagnostic command from the diagnostic
interface to the electronic component when the power signal is present.

14. The method of claim 12, wherein the first protocol is a universal
serial bus (USB) protocol, and wherein the second protocol is a serial
protocol.

15. The method of claim 12, wherein the power signal corresponds to a
voltage signal of at least 5 volts.
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