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. ISP110x Interfacing
This is a legal agreement between you (either an individual or an entity) and Philips Semiconductors. By accepting
this product, you indicate your agreement to the disclaimer specified as follows:

DISCLAIMER

PRODUCT IS DEEMED ACCEPTED BY RECIPIENT. THE PRODUCT IS PROVIDED “AS IS” WITHOUT
WARRANTY OF ANY KIND. TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, PHILIPS
SEMICONDUCTORS FURTHER DISCLAIMS ALL WARRANTIES, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANT ABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND
NONINFRINGEMENT. THE ENTIRE RISK ARISING OUT OF THE USE OR PERFORMANCE OF THE
PRODUCT AND DOCUMENTATION REMAINS WITH THE RECIPIENT. TO THE MAXIMUM EXTENT
PERMITTED BY APPLICABLE LAW, IN NO EVENT SHALL PHILIPS SEMICONDUCTORS OR ITS SUPPLIERS BE
LIABLE FOR ANY CONSEQUENTIAL, INCIDENTAL, DIRECT, INDIRECT, SPECIAL, PUNITIVE, OR OTHER
DAMAGES WHATSOEVER (INCLUDING, WITHOUT LIMITATION, DAMAGES FOR LOSS OF BUSINESS
PROFITS, BUSINESS INTERRUPTION, LOSS OF BUSINESS INFORMATION, OR OTHER PECUNIARY LOSS)
ARISING OUT OF THIS AGREEMENT OR THE USE OF OR INABILITY TO USE THE PRODUCT, EVEN IF
PHILIPS SEMICONDUCTORS HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.
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Note: ISP110x denotes the ISP1102, ISP1104, ISP1105 and ISP1106 Philips Advanced Universal
Serial Bus transceivers, and any future derivatives.

1. Introduction

The ISP110x product family consists of the ISP1102, ISP1104, ISP1105 and ISP1106 Universal
Serial Bus (USB) transceivers that are ideal for use in portable electronic devices, such as digital
still cameras, personal digital assistants (PDAs) and maobile phones, in which power consumption
in critical.

This document will demonstrate interfacing of the ISP110x transceivers.

2. ISP1102

2.1. Features of the ISP1102

Compliant with Universal Serial Bus Specification Rev. 2.0.

Can transmit and receive USB data at full-speed (12 Mbit/s) only.

Supports 1/O voltage range from 1.65 V to 3.6 V.

Has an integrated 5 V-t0-3.3 V voltage regulator for powering through USB V.
V,,s presence indication on the VBUSDET pin.

The RCV output is stable during SEQ.

The VP and VM pins function in the bidirectional mode allowing pin count saving for the
ASIC interface.

Low-power consumption.

Supports +12 kV ESD protection at the D+, D—, V., and GND pins.

Available in HBCC16 and HVQFN14 halogen-free and lead-free packages.

In the sharing mode, V., is connected, and V., and V., are not connected. In this
mode, the D+ and D- pins are made three-state, and the ISP1102 allows external signals of
up to 3.6 V to share the D+ and D- lines. Its internal circuits ensure that virtually no current
(maximum 10 A) is drawn through the D+ and D- lines. The power consumption through
the V0, and V., pins drop to the low-power state level. To indicate this mode, the
VBUSDET and RCV pins are driven LOW.

The ISP1102 can be used in the bypass mode (with +3.3V on V
power mode (with +5 V or V, line on V,

cceo) @nd also in the bus-
cc(5‘0))'

During suspend, the VBUSDET pin will be pulled HIGH.

© Koninklijke Philips Electronics N.V. 2004. All rights reserved.
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2.2. Interfacing the ISP1102 to a System ASIC

Figure 2-1 shows a typical circuitry of an upstream connection with the ISP1102W in the
bidirectional differential mode under the normal mode.

15
Vpu(3.3) VCC(S.O) 14
Other GPIO 16 ] soFTcon Vigaa] 12
USB_OE N "oe ne | 2 Il 0.1F 1
USB VPIVPO 2 VPVPO ne 1 ~ %R 15K ' [3
USB_DATA rov ISP1102W , 10 3
R
USB_VMVMO 4 1\vmvmvo o |2 3 2
VBUSDE | 8 —1
USB_SUSPND 5 |SUSPND T Veus
6 7
- NC v,
CC(II0)
v 1 110
cc(io) WF
ystem ASIC Interface power supply. This
power supply can range from 1
1.65Vt036V. =
USB_VBUS
Note: The ISP1102W is in the bidirectional differential mode.

Figure 2-1: Upstream Connection with the ISP1102W in the Differential Mode under the Normal Mode

The upstream port connection can be done by pulling up the 1.5 kQ resistor on D+ and D- by
using V,.,, - Use the SOFTCON pin to enable or disable the pull-up.

Veeo) 18 Provided by the backend, FPGA or general microcontroller board circuitry. This voltage
can range from 1.65 V to 3.6 V.

u@33) "

Figure 2-2 shows a typical schematic of an upstream connection circuitry with the ISP1102W in
the differential mode under the bypass mode.

© Koninklijke Philips Electronics N.V. 2004. All rights reserved.
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15 14 +3.3V
Vpu(3 3) Vcc(s 0)
16 13
Other GPIO SOFTCON Vg
USB_OEN 11 oe ne [12 0.1 pFT l
USB_VP/VPO g VPVPO ne 11 =R 15K 1
USB_DATA ReV  ISP1102W b+ |'© 3 | uss
USB_VM/VMO 4 VM/VMO D- 9 33R 2 | connector
—11
USB_SUSPND [ 5 1SUSPND vBuspeT | Vaus
6 7
—|NC Veewo)
v L 1410
CC(I/0) uF
SyStem ASIC Interface power supply. This
power supply can range
from 1.65Vt0 3.6 V. =
USB_VBUS
Note:
- The ISP1102W is in the bidirectional differential mode.
- During the bypass mode, VBUSDET is driven LOW.

Figure 2-2: Upstream Connection with the ISP1102W in the Differential Mode under the Bypass Mode

For the downstream port connection, leave V,,,, open. There is no 1.5 kQ pull-up resistor from
the D+ and D-lines to V... There are, however, two 15 kQ termination resistors from the D+
and D- lines to GND (LOW). To reduce power consumption, connect the SOFTCON pin to
GND.

A typical schematic of a downstream connection with the ISP1102W in the differential mode
under the normal mode is given in Figure 2-3.

© Koninklijke Philips Electronics N.V. 2004. All rights reserved.
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Other GPIO
USB_OE_N
USB_VPIVPO|
USB_DATA

USB_VM/VMO

USB_SUSPND

System ASIC

USB_VBUS

NC
Vpu(3.3) VCC(s,n)
16 13
SOFTCON V
ﬁ eI |
= 1 ~ 12 0.1 uF =
OE NC T
3 vevpo ne |  mR 15K
2 10 —
RCV ISP1102W D+
4 vmvmo ole 3R
5 s ]
SUSPND VBUSDET| 15K
6 | 7
NC VCC(\/O) j VBUS
VCC(I/O) = T
Interface power supply.
This power supply can range

from 1.65Vt0 3.6 V.

Note: The ISP1102W is in the bidirectional differential mode.

=N WwWHs

i

usB
connector

= 150 uF

Figure 2-3: Downstream Connection with the ISP1102W in the Differential Mode under the Normal Mode

Figure 2-4 shows a typical circuitry of a downstream connection with the ISP1102 in the
differential mode under the bypass mode.

1

=N whH

BUS

NC
15 14 +3.3V
Vpu(3 3) Vcc(s 0)
Other GPIO 16 _|sorTcon Ve 13
N "
= 0.1 pF
USB_OE_N 1 loe e |12 M T
USB_VP/VPO 3 lvpvpPo ne I - 3R 15K
USB_DATA 2 {rev  |SP1102W D+[™
4 33R
USB_VM/VMO s VM/VMO p-2
8 1
USB_SUSPND SUSPND VBUSDET 15K
6 7
NC Veewoy _| v
Veewoy = = 150 pF
Interface power supply.
This power supply can range
System ASIC from 1.65 V t0 3.6 V. =
USB_VBUS
Note:
- The ISP1102W is in the bidirectional differential mode.
- During the bypass mode, the VBUSDET is driven LOW.

usB
connector

Figure 2-4: Downstream Connection with the ISP1102W in the Differential Mode under the Bypass Mode
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Figure 2-1 to Figure 2-4 provide the connection circuitry for the ISP1102W (HBCC16) package.
If you are using the ISP1102BS (HVQFN14) package in your application, see Table 2-1 for the pin
assignment.

Table 2-1: Pin Assignment for the ISP1102BS Package

Pin No ISP1102BS
1 OE

2 RCV

3 VP/VPO

4 VM/VMO

5 SUSPND

6 V(‘(‘{I/()\

7 VBUSDET

8 D-

9 D+

10 TEST_LOW or GND
11 Vrpn{? )

12 VCC(SD)

13 pu(3.3)

14 SOFTCON
15 —

16 —

3. ISP1104

3.1.

Features of the ISP1104

Compliant with Universal Serial Bus Specification Rev. 2.0.
Can transmit and receive USB data at full-speed (12 Mbit/s) only.
Supports 1/O voltage range from 1.65 V to 3.6 V.

Has an integrated voltage detector to detect the presence of the V,, (V) Voltage. When
V, is lost, the D+ and D- pins can be shared with other serial protocols.

The MODE input pin allows selection between the single-ended and differential input modes.

Available in HBCC16 and HVQFN16 halogen-free and lead-free packages. The pin
assignment for the two packages is the same.

To make the ISP1104 termination compatible with the USB 2.0 requirements, the CMOS
driver is designed to make its output impedance more process stable. This reduces
unmatched termination; thereby reducing potential rings and undershoots.

Contains a VBUSDET pin, which is a V,, output indicator (CMOS level with respect to
Veewoy)- When Vs greater than 4.1 V, output is HIGH; and when V,  is lower than 3.6 V,
output is LOW.

In the sharing mode, V., is connected and V., is below 3.6 V. In this mode, the D+ and
D- pins are made three-state and the ISP1104 allows external signals of up to 3.6 V to share
the D+ and D- lines. Its internal circuits ensure that virtually no current (maximum 10 A) is

drawn through the D+ and D- lines. The power consumption through the V., pin drops

© Koninklijke Philips Electronics N.V. 2004. All rights reserved.
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to the low-power (suspend) state level. The VP and VM pins are driven HIGH, and the
VBUSDET and RCV pins are driven LOW to indicate this mode.

The ISP1104 is targeted for use in the bus-powered mode only (with +5 V or V,line on

VCC(S‘O))'
3.2. Interfacing the ISP1104 to a System ASIC
A typical schematic of the upstream connection with the ISP1104 in the single-ended mode is
given in Figure 3-1.
E
16 Vpu(3.3) VOC(S.O) 14
13
Other GPIO ) SOFTCON Vigos . .
USB OE N OE VMOIFSEQ T™ H ’ 1
11 = 15K
USB_VPI 3 VP VPONO TL 3R L |4
USB_DATA 2lrcv ISP1104  D+f—— W] 3| uss
USB_VMI 4 VM D- 9 \ﬁ_43,3WR_/ ? connectof
SUSPND ® | susPnp vBusDeT| 2 M
6 7
MODE Y v
LOW: Singled-Ended ool ] 1 :;S .
S = Vecuo) ~H
tem ASIC Interface power supply.
This power supply can i
range from 1.65Vt0 3.6 V. =
USB_VMOIFSEQ
USB_VPOVO
USB_VBUS
Note: Only V.5, can be used as the input voltage, that is, +3.3 V can not be used.
Figure 3-1: Upstream Connection with the ISP1104 in the Singled-Ended Mode
Figure 3-2 shows a typical schematic of the upstream connection with the ISP1104 in the
differential mode.
© Koninklijke Philips Electronics N.V. 2004. All rights reserved.
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Other GPIO
USB_OE_N

USB_VPI
USB_DATA

USB_VMI
SUSPND

System ASIC

USB_VMO/FSEO

USB_VPOIVO
USB_VBUS

15 14
Vpu(3.3) chs.o)
18] soFTcoN Vs 12
- 0.1
" o wvorFseo} 2 T w ’ 1
3 1 = 15K -
D[ —W— 3 usB
4w ISP1104 o9 L BRO |2 connector
1
S SUSPND VBUSDET 8 M
6 7
( MODE Vosuoy m Vaus
v ~ 15F
CMOS level with o)
respect t‘o Vcc“,p); Interface power supply.
HIGH: Differential This power supply can i
range from 1.65Vt0 3.6 V.

Note: Only V,

ccs.0) €N be used as the input voltage, that is, +3.3 V can not be used.

Figure 3-2: Upstream Connection with the ISP1104 in the Differential Mode

The upstream port connection can be done by pulling up the 1.5 kQ resistor on D+ and D- by
using V Use the SOFTCON pin to enable or disable the pull-up.

puE3),

Veeuo) 1S Provided by the backend, FPGA or general microcontroller board circuitry. This voltage

can range from 1.65V to 3.6 V.

For the downstream port connection, leave V.., open. There is no 1.5 kQ pull-up resistor from
the D+ and D-lines to V... There are, however, two 15 kQ termination resistors on the D+
and D- lines to GND. To reduce power consumption, short the SOFTCON pin to GND.

© Koninklijke Philips Electronics N.V. 2004. All rights reserved.
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Figure 3-3 provides a typical schematic of the downstream connection with the ISP1104 in the
single-ended mode.

NL
15
o Vpu(3.3) Vcc(sn) 14
SOFTCON
Other GPIO + Vigonh 2
1 o
. 12 =
USB_OE N e VMO/FSEO T v 1
USB_VPI <R S wvovolM L #BR 15K 7
2 10 N —
USB_DATA RCV D+ 3 usB
ISP1104 9 33R 2 [connector
USB_VMI 4|wm D L4
8 —1
SUSPND 5|susPnp vBUSDET|S— 15K
6 { mope Veouol L Vaus
LOW: Singled-Ended 1
System ASIC = Yeewo - o
ystem Interface power supply.
This power supply can range
from1.65Vt0 3.6 V. =
USB_VMOJFSEQ
USB_VPONVO
USB_VBUS|

Note: Only VCC(5.0) can be used as the input voltage, that is, +3.3 V can not be
used.

Figure 3-3: Downstream Connection with the ISP1104 in the Single-Ended Mode

Figure 3-4 shows a typical schematic of the downstream connection with the ISP1104 in the
differential mode.

NC
19 14
Vpu(3.3i vCCqs.uy
16
SOFTCON
Other GPIO i VA Bﬁ; o
12 - =
USB_OE_N Yo VMO/FSEO T wF il
USB_VPI 31 vp VPONO :(1)7 N 15K y
2
USB_DATA RCV D+ — 3 UsB
4 ISP1104 9 33R o | connector
USB_VMI VI D- L :
8 1
SUSPND 5{suspND VBUSDET———M—]— 15K
r@ MODE v 7 vV
CC(I/0) ‘[ BUS
i Ve 110) = T 150 pF
SyStem Asic CMOStIteVG\}/I e Interface power su(pply
respect to ; 8
HIGH: Differ%cr;‘t/ioa)l This power supply can
range from 1.65V to 3.6 V. =
USB_VMO/FSEO
USB_VPO/VO
USB_VBUS

Note: Only V5 ) can be used as the input voltage, that is, 3.3 V can not be used.

Figure 3-4: Downstream Connection with the 1ISP1104 in the Differential Mode
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Note: The pin assignment for the ISP1104W (HBCC16) and the ISP1104BS (HVQFN16) is the
same.

4. ISP1105;1SP1106

4.1.

Features of the ISP1105; ISP1106

e Compliant with Universal Serial Bus Specification Rev. 2.0.

e Can transmit and receive USB data at full-speed (12 Mbit/s) or low-speed (1.5 Mbit/s).

e Support I/O voltage range from 1.65V to 3.6 V.

e The MODE input pin allows selection between single-ended and differential input modes.

e Available in small HBCC16, HVQFN16 (only ISP1105) and TSSOP16 (only ISP1106)
packages, HBCC16 and HVQFN16 are lead-free and halogen-free packages.

In the sharing mode, V., is connected. V., and V, .. are not connected. In this mode, the
D+ and D- pins are made three-state and the ISP1105; ISP1106 allow external signals of up to
3.6 V to share the D+ and D- lines. The internal circuits ensure that virtually no current
(maximum 10 A) is drawn through the D+ and D- lines. The power consumption through V.,
drops to the low-power (suspend) state level. The VP and VM pins are driven HIGH and the
RCV pin is made LOW to indicate this mode.

© Koninklijke Philips Electronics N.V. 2004. All rights reserved.
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4.2. Interfacing the ISP1105W; ISP1106WV to a System ASIC

Under +3.3 V operation environment
Figure 4-1 provides a typical schematic of the upstream connection circuitry with the ISP1105W;
ISP1106W under 3.3 V environment.

+3.3‘V
15 14
Vpu(3.3} VCC(5 OJJ 01T L

SOFTCON 181 sortcon Viegos |13 w T

USB_OE_N 1 1o vmorFseol 2 1
USB_VPI 3 fve VPONO :; =R 15K
USB_DATA 2 {reov D+ i 43 | USB
USB_VMI 4 1ym 1SP1105/06W p-12 33R L 1 | connector
8 . —
SUSPND 5 1 susPnD SPEED Vocwoy HIGH:FULL
6 7 GND: LOW
2—{ MODE/GND Veewoy) F— V. vV
HIGH (CMOS level e 1 e
with respect to VCC(”O)) Backend Logic or 1-5 uF
or FPGA. This power
LOW (GND) depending supply can range
System ASIC
4 on the application. from 1.65V to 3.6 V. 1
USB_VPO
USB_VMO

Figure 4-1: Upstream Connection with the ISP1105W; ISP1106W under 3.3 V Environment

When the supply voltage is 3.3 V, V., and V., must be shorted together to bypass the 5.0-
t0-3.3 V regulator. You can connect the upstream port by using a 1.5 kQ resistor on D+ for full-
speed (12 Mbit/s) or a 1.5 kQ resistor on D- for low-speed (1.5 Mbit/s). This resistor can be
pulled up by using V_... Use the SOFTCON pin to enable or disable the pull-up.

Veeuo, 18 provided by the backend or FPGA circuitry. This voltage can range from 1.65V to 3.6 V.

For the downstream port connection, leave V, ., open. There is no 1.5 kQ resistor from the D+
and D- lines to V... There are, however, two 15 kQ resistors from the D+ and D- lines to
GND. Short the SOFTCON pin to GND (LOW) to reduce power consumption.

A typical schematic of the downstream connection circuitry with the ISP1105W; ISP1106W
under 3.3 V environment is given in Figure 4-2.

pu(3.3)"
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=
[~
+
w
w
<

V,
s Veeso) 1 0.1

16 s |
L SOFTCON Vigan|> WF

HF=S

B — 12
USB_OE_N 1_Joe VMO/FSEO 15K 15K 1
11
USB_VPI EH V) VPOIVO 10 33R —
P D+ | 43 usB
USB_DATA RCV b 33R 21 | connector
4 ISP1105/06W - ]
USB_VMI VM 8 v HIGH:Full 1
5 SPEEDI— Vecuo) GND: LOW
SUSPND SUSPND v 7y y
6 cc(io) cc(io) BUS
> MODE/GND R 10 uF
System ASIC HIGH (CMOS level Backend Logic or FPGA.
with respect to Vccwo;) This power supply can range =+
or from 1.65 t0 3.6 V.
LOW (GND) depending of
the application
USB_VPO
USB_VMO

Figure 4-2: Downstream Connection with the ISP1105W; ISP1106W under 3.3 V Environment

Under +5.0 V or V,_ , operation environment
Figure 4-3 shows a typical schematic of the upstream connection circuitry with the ISP1105W;

ISP1106W under 5.0 V environment:

+5.0‘v
15
Vi) Voasof 1 +
16 s 3 T 0.4 uF
SOFTCON SOFTCON Voo For 4 15K
USB_OE_N o VMOFsEol2 = F i
11
VPONO 7
usB\m v D+ {10 S 1 —{3 | uss
USB_DATA 2 {rov ISP1105/06W |0 3R . o | connector
— 11
USB_VMI 4L HIGH:Full
8 Gnd: LOW
SUSPND 5 | susenD SPEEDI—— Voo Vi
6 = 104F
HIGH (CMOS level | MopE/GND Vocuo | Veewo, pi
with respect to Voqvm)
or
Backend Logic or FPGA
System ASIC LOW (GND) ’ 1
depending on the This power supply can
application range from 1.65 t0 3.6 V.
USB_VPO
USB_ VMO

Figure 4-3: Upstream Connection with the ISP1105W; ISP1106W under 5.0 V Environment
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In Figure 4-3, V., is 5.0 V (from the backend logic or V
logic power supply (ranges from 1.65 V to 3.6 V). V
capacitor of 0.1 F, which is connected to GND.

ws) @Nd V., is the backend or FPGA

a5 Must be connected to a decoupling

A typical schematic of the downstream connection circuitry with the ISP1105W; ISP1106W
under 5.0 V environment is given in Figure 4-4.

USB_VPI
USB_DATA

System ASIC

NC
+5.0‘v
1 0.1
= Va3 Voorso) 1 1
"% sorroon 13 o1 T
Vreg(3v3) WF L
1 = 12 =
USB_OE N OE VMO/FSEQ 15K 3 15K |
3w vrovo|!!
10 33R ) L]
21 Rev D+ BR i3 | usB
USB VM 4|\ SPHIOSOW D 9 h 21 | connector
5 HIGH: Full —
USPND 8 GND: LOW
Sl SUSPND SPEED[ Vooo) Vo
HIGH (CMOS level with 6 | 17
respect to Vi) MODE/GND Voo Voowo 10 gF R
or
LOW (GND) Backend Logic or FPGA
depending on the This power supply can il
appligion range from 1.65Vto 3.6 V. =

Figure 4-4: Downstream Connection with the ISP1105W; ISP1106W under 5.0 V Environment

Figure 4-1 to Figure 4-4 provide the connection circuitry for ISP1105W and ISP1106W (HBCC16
package). If you are using the HVYQFN16 or TSSOP16 package in your application, see Table 4-2
for the pin assignment.
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Table 4-1: Pin Assignment for the TSSOP16 and HVQFN16 Packages

Pin No TSSOP16 (ISP1106DH) HVQFN16 (ISP1105BS)
1 Vigy OE

2 SOFTCON RCV

3 OE VP

4 RCV VM

5 VP SUSPND

6 VM MODE

7 SUSPND Vo,

8 GND SPEED

9 V(‘ml/m D-

10 SPEED D+

11 D- VPO/NVO
12 D+ VMO/FSEQ
13 VPONO V..

14 VMO/FSEO

15 Vreutz 3) pu(33a)

16 \Y SOFTCON

CC(5.0)

4.3. Mode Selections and Configurations Used in the ISP1105; ISP1106
Table 4-2: ISP1105; ISP1106 Mode Selections and Configurations

IC Products and  Pin Mode Operation Mode Remark (For Backend

Packages™'™ Logic or FPGA)¥

ISP1105W Short (Pin 6-GND) Single-Ended Input Singled-Ended Input Logic
Mode (VO, FSEQ)

Open (Pin 6-HIGH) Differential Input Differential Input Logic

Mode (VPO, VMO)

ISP1106W Short (Pin 6-GND)  Differential Input Differential Input Logic
Mode (VPO, VMO)

ISP1106DH Short (Pin 8-GND) Differential Input Differential Input Logic

Mode (VPO, VMO)

[1] If you are using a different package, refer to the ISP1105_1106 data sheet.
[2] W denotes the HBCC16 IC package; DH denotes the TSSOP16 IC package.
[3] The backend logic circuitry must be compatible to the operation mode.

For the ISP1106DH package pinning information, refer to the ISP1105_ 1106 data sheet. The pin
interface connection is the same as that for the W type (HBCC) package.

Section 4.4 provides examples on interfacing the ISP1105W and the ISP1106W to
QUALCOMM® MSM51xx or MSM31xx.

4.4, Interfacing the ISP1105W and the ISP1106W to QUALCOMM MSM
Chipset

Figure 4-5 and Figure 4-6 provide example schematics on interfacing the ISP1105W and the
ISP1106W, respectively, to the QUALCOMM MSM™ chipset in mobile phone applications.
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4lvm D-18 L 2 connector
5 —1
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power supply. This
power supply can range
from 1.65Vt03.6 V. 1

Figure 4-5: Upstream Connection with the ISP1105W under 3.3 V Environment

Figure 4-5 shows:

The MSM5105™ interfacing circuit provides V., This voltage can range from 1.65 V to 3.6
V.

The MODE pin (pin 6) of the ISP1105W must be connected to HIGH to support the
differential input mode and connected to LOW to support the single-ended input mode.

The SPEED pin can be pulled up from the chipset either by using USB_SPEED or by using a
weak pull-up resistor (10 kQ) for full-speed.
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Figure 4-6: Upstream Connection with the ISP1106W under 3.3 V Environment

Figure 4-6 shows the GND pin (pin 6) of the ISP1106W is shorted to ground (LOW).

When using the ISP1106DH, refer to the ISP1105_ 1106 data sheet for the pin configuration. The
application circuitry is the same as that of the ISP1106W.

5. General Design Precautions

The V. pin must not be left open. It must be connected to a 0.1 F capacitor, which is
connected to GND.

A weak pull-up resistor can be used for the SPEED and MODE pins or the pins that must be
pulled HIGH.

The V., pin of the ISP1105; ISP1106 cannot detect V,

wus 10St, which is possible in the

ISP1104 . For details, refer to the respective data sheets.

The sharing mode is not the suspend mode. Therefore, during the sharing mode, to reduce
power consumption and to go into suspend, the SUSPND pin can be pulled HIGH. To
ensure that the IC is in the suspend mode:

For ISP1105; ISP1106: make sure that the VP and VM pins are driven HIGH and the
RCV pin is LOW.

For ISP1102 and I1SP1104: make sure that the VP/VPO and VM/VMO pins are driven
HIGH, and the VBUSDET and RCV pins are driven LOW.
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6. References

ISP110x Interfacing

Do not operate the ISP1104 under +3.3 V environment or in the regulator bypass mode.
This is because the V., pin is used for the V,  detection. This pin must be connected to
the V, line of the USB connector.

BUS

Connect a decoupling capacitor of 1 F to 10 F to V., (which is directly connected to the
V. line).

Universal Serial Bus Specification Rev. 2.0
ISP1102 Advanced Universal Serial Bus transceiver data sheet
ISP1104 Advanced Universal Serial Bus transceiver data sheet

ISP1105 1106 Advanced Universal Serial Bus transceivers data sheet.
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