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Features

O single chip ISDN-S/T-controller with B- and D-channel HDLC support

o

integrated S/T interface
independent read and write HDLC-channels for 2 ISDN B-channels, one ISDN D-channel and
one PCM timeslot (or E-channel)

@

B1- and B2-channel transparent mode independently selectable

integrated FIFOs for B1, B2, D and PCM (or E)

FIFO size: 128 bytes per channel and direction; up to 7 HDLC frames per FIFO

56 kbit/s restricted mode for U.S. ISDN lines selectable by software

full 1.430 ITU S/T ISDN support in TE and NT mode

PCM128 / PCM64 / PCM30 interface configurable to interface MITEL ST™ bus (MVIP™),
Siemens IOM2™ or GCI™ for interface to U-chip or external CODECs

©C 000 O0O0

integrated full speed 12 MBps USB interface (USB specification 1.1 compliant)
no microcontroller, no firmware required

integrated auxiliary port (USB bridge)

CMOS technology

PQFP 48 package

©C 00 O0O0

1 General description
The HFC-S USB is an ISDN S/T HDLC basic rate controller for single-chip USB applications.

The S/T interface, HDLC-controllers, FIFOs and the USB interface are integrated in the HFC-S USB. It
only requires an external EEPROM to store the USB configuration data if the default data from the
internal ROM is not used. The USB protocol is implemented in hardware. Code development for a
microcontroller is not necessary. A PCM128 / PCM64 / PCM30 interface is also implemented which can
be connected to many telecom serial busses. CODECs are usually connected to this interface. All ISDN
channels (2B+1D) and the PCM interface are served fully duplex by the 8 integrated FIFOs.

The integrated 8 bit auxiliary port enables the HFC-S USB to be used as USB bridge.

HDLC controllers are implemented in hardware so there is no need to implement HDLC on the host
computer.
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1.2  Modedescription

The HFC-S USB has 2 different bus modes, which can be selected like shown in the table below.
Depending on the selected mode the function of several pins is different (see: Pin description).

MODE Selected mode
GND Passive USB Mode (mode 1)
VDD Active USB Mode (mode 2)

Table 1: Mode selection

1.2.1 Passive USB Mode (Mode 1)

The Passive USB Mode (mode 1) is used for passive USB terminal adapters. An external processor is not
required in this mode.

The microprocessor interface is disabled in this mode and can be used as auxiliary port instead (e.g. for
LEDs).

1.2.2 Active USB Mode (Mode 2)

In Active USB Mode (mode 2) the USB interface and ISDN interface of the HFC-S USB are controlled
by an external microprocessor.

The microprocessor interface is enabled. The auxiliary port can not be used in this mode.

The data bus is PORT DJ[7:0].

A0 (pin 47) is the address bus. The higher address (A0 ='1") is used for register selection and the lower
address (A0 ='0") is used for data read/write.
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Pin description

Pin description for Passive USB Mode (mode 1)

p

Cologne
Chip

GND

D+ =

D-

VDD =
CLKUSBI =
CLKUSBO =
SELF_PO O
/INT =

EE_SDA O
EE_SCL O
/ADR_WR =

/RES ]

>
w r
w Ao —
00 <0000a0%2 3
O - FFEoX¥Z=XZJda
SLLNOLOOC<OO<C
pooooopooonnn
363534 333231302028272625
37 24 I3 GND
38 23 =3 R1
39 22 = LEV_R1
40 21 I LEV_R2
M 20 || R2
42 19 =@ VDD
43 18 || GND
44 17 = TX1_HI
45 16 =3 /TX2_LO
46 15 = /TX_EN
47 O 14 =3 /TX1_LO
48 13 = TX2_HI
\ 1234567891011
dobbooouooood
OO ANMITWnLONNO
m;oqqqqqqqqz
T EEEE EEEEC
S5X ocCorococToco
T2 00000000
~ I [a ¥ o By a T s W o WY Y < Y o

Figure 2: Pin Connection for Passive USB Mode

2.1.1 USB interfacesignals

For further information please refer to the USB Universal Serial Bus Specification.

Pin No. Pin Name Input | Function
Output
38 D+ /0 USB interface data pin +
39 D- 1/0 USB interface data pin -
41 CLKUSBI 1 48 MHz clock input or 48 MHz crystal
42 CLKUSBO 0 48 MHz clock output or 48 MHz crystal
43 SELF PO 1 Self powered or bus powered indication ('0' = bus powered)

May 2002
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2.1.2 ST interface transmit signals

Pin No. Pin Name Input | Function
Output
13 TX2 HI 0 Transmit output 2
14 /TX1 LO (0) GND driver for transmitter 1
15 /TX EN (0) Transmit enable
16 /TX2 LO O GND driver for transmitter 2
17 TX1 HI O Transmit output 1

2.1.3 ST interfacereceivesignals

20 [R2 I Receive data 2

21 LEV R2 I Level detect for R2

22 |LEV RI I Level detect for R1

23 R1 I Receive data 1

25 ADJ LEV 0 Levelgenerator

28 | AWAKE 1 Awake input pin for external awake circuitry

2.1.4 PCM businterfacesignals

30

C410

/oY

4.096 MHz / 8.192 MHz / 16.384 MHz clock
PCM/GCI/IOM2 bus clock master: output
PCM/GCI/IOM2 bus clock slave: input (reset default)

31

FOIO

/oY

Frame synchronisation, 8kHz pulse for PCM/GCI/IOM2 bus
frame synchronisation

PCM/GCI/IOM2 bus master: output

PCM/GCI/IOM?2 bus slave: input (reset default)

32

STIO1

VoY

PCM/GCI/IOM?2 bus data line |
Slotwise programmable as input or output

33

STIO2

oV

PCM/GCI/IOM2 bus data line 11
Slotwise programmable as input or output

34

FI A

enable signal for external CODEC A or C2I0 clock (bit clock)
Programmable as positive (reset default) or negative pulse.

35

F1 B

enable signal for external CODEC B
Programmable as positive (reset default) or negative pulse.

u)

internal pull up

10 of 83
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2.1.5 Auxiliary port and D-interface signals

Cologne
Chip

Pin No. Pin Name Input | Function
Output
4 PORT DO 1/0 AUX data bit 0
5 PORT D1 1/0 AUX data bit 1
6 PORT D2 1/0 AUX data bit 2
7 PORT D3 1/0 AUX data bit 3
8 PORT D4 1/0 AUX data bit 4
9 PORT D5 1/0 AUX data bit 5
10 PORT D6 1/0 AUX data bit 6
11 PORT D7 1/0 AUX data bit 7
47 /ADR WR 1/0 AUX address write
2 /AUX WR 1/0 AUX write
1 /AUX RD 1/0 AUX read
46 EE SCL oY Clock of external EEPROM (only during reset)
This pin must be connected to GND if no EEPROM is
connected to the HFC-S USB.
45 EE SDA /0" Serial data of external EEPROM (only during reset)
36 MODE I Mode selection (only during reset)
Connect to GND for Passive USB Mode.
© internal pull up
2.1.6 Miscellaneous pins
44 /INT 0° Interrupt request for external processor (low active)
48 /RES 1Y Reset (low active)
Y internal pull up
©  external pull up required
2.1.7 Ogscillator
Pin No. Pin Name Input |[Function
Qutput
26 CLKI 1 24.576 MHz clock input or 24.576 MHz crystal
27 CLKO 0 24.576 MHz clock output or 24.576 MHz crystal

May 2002
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2.1.8 Power supply

p

Cologne
Chip

Pin No. Pin Name Function
3,19, 40 VDD VDD (+3.3V £ 10%)
12,18, 24,29, 37 GND GND
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2.2

Pin description for Active USB M ode (mode 2)

p

Cologne
Chip

GND =

D+ =

D- =

VDD |
CLKUSBI ]
CLKUSBO
SELF_PO =
/INT =
EE_SDA O
EE_SCL =
A0 =

/RES

>
w 4
N —
Eml<\00000§3§4
;,-,-lflfa?r Z=330
SLLVONLOOCOOL
gooonoopnpnoong
36353433323130202827 2625
37 24 I3 GND
38 23 | R1
39 22 I LEV_R1
40 21 | LEV_R2
M 20 || R2
12 19 j=a VDD
43 18 = GND
44 17 = TX1_HI
45 16 =3 /TX2_LO
46 15 = /TX_EN
47 O 14 3 /TX1_LO
48 13 = TX2_HI
N 1234567891011
dobbooouooood
Aroo-a®twoNA
I;DDDIDDODDDZ
\\>|_|'_'_\|_| |_||_\|_||_\(5
[o ufl s s ol ol e ol ol '
0000 0000
Adoocadaaaao

Figure 3: Pin Connection for Active USB Mode

2.2.1 USB interfacesignals

For further information please refer to the USB Universal Serial Bus Specification.

Pin No. Pin Name Input [Function
Qutput
38 D+ 1/0 USB interface data pin +
39 D- 1/0 USB interface data pin -
41 CLKUSBI I 48 MHz clock input or 48 MHz crystal
42 CLKUSBO 0 48 MHz clock output or 48 MHz crystal
43 SELF PO 1 Self powered or bus powered indication ('0' = bus powered)
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2.2.2 ST interface transmit signals

Pin No. Pin Name Input | Function
Output
13 TX2 HI 0 Transmit output 2
14 /TX1 LO (0) GND driver for transmitter 1
15 /TX EN (0) Transmit enable
16 /TX2 LO O GND driver for transmitter 2
17 TX1 HI O Transmit output 1

2.2.3 ST interfacereceive signals

20 [R2 I Receive data 2

21 LEV R2 I Level detect for R2

22 |LEV RI I Level detect for R1

23 R1 I Receive data 1

25 ADJ LEV 0 Levelgenerator

28 | AWAKE 1 Awake input pin for external awake circuitry

2.24 PCM businterface signals

30

C410

/oY

4.096 MHz / 8.192 MHz / 16.384 MHz clock
PCM/GCI/IOM2 bus clock master: output
PCM/GCI/IOM2 bus clock slave: input (reset default)

31

FOIO

/oY

Frame synchronisation, 8kHz pulse for PCM/GCI/IOM2 bus
frame synchronisation

PCM/GCI/IOM2 bus master: output

PCM/GCI/IOM?2 bus slave: input (reset default)

32

STIO1

VoY

PCM/GCI/IOM?2 bus data line |
Slotwise programmable as input or output

33

STIO2

oV

PCM/GCI/IOM2 bus data line 11
Slotwise programmable as input or output

34

FI A

enable signal for external CODEC A or C2I0 clock (bit clock)
Programmable as positive (reset default) or negative pulse.

35

F1 B

enable signal for external CODEC B
Programmable as positive (reset default) or negative pulse.

u)

internal pull up
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2.25 Auxiliary port and D-interface signals
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Pin No. Pin Name Input | Function
Output
4 PORT DO 1/0 Data bus (bit 0)
5 PORT DI 1/0 Data bus (bit 1)
6 PORT D2 1/0 Data bus (bit 2)
7 PORT D3 1/0 Data bus (bit 3)
8 PORT D4 1/0 Data bus (bit 4)
9 PORT D5 1/0 Data bus (bit 5)
10 PORT D6 1/0 Data bus (bit 6)
11 PORT D7 1/0 Data bus (bit 7)
47 A0 I Address bit 0 from external processor (selects between register
selection (A0 ='1") and data read/write (A0 ="0") )
2 /WR 1 Write signal from external processor
1 /RD 1 Read signal from external processor
46 EE SCL oY Clock of external EEPROM (only during reset)
This pin must be connected to GND if no EEPROM is
connected to the HFC-S USB.
45 EE SDA /0" Serial data of external EEPROM (only during reset)
36 /WAIT 0° Wait signal for external processor (low active)
MODE 19 Mode selection (only during reset)
Y internal pull up
©  external pull up required
2.2.6 Miscellaneous pins
44 /INT 0° Interrupt request for external processor (low active)
48 /RES 1Y Reset (low active)

u)
e)

internal pull up
external pull up required
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p

227 Oscillator

Cologne
Chip

Pin No. Pin Name Input |Function
Output
26 CLKI I 24.576 MHz clock input or 24.576 MHz crystal
27 CLKO O 24.576 MHz clock output or 24.576 MHz crystal

2.2.8 Power supply

Pin No. Pin Name Function
3,19, 40 VDD VDD (+3.3V £ 10%)
12,18, 24,29, 37 GND GND
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3  Functional description

3.1 USB interface

A full speed 12MBps USB interface is integrated in the HFC-S USB. It is compliant to USB specification
1.1. The USB interface does not use an internal microcontroller. So code development is obsolete and
power consumption is reduced to a minimum.

3.1.1 Register accessby USB interface

The internal registers of the HFC-S USB are accessed by USB vendor specific device requests by the
host. The register address and (for write accesses) the data to be written must be passed in the setup
packet parameters like shown in the table below (see also: Universal Serial Bus Specification Revision
1.1, chapter 9.3).

Offset Field Size |Value Description
0 bmRequest Type 1 | 40h for writing data direction=host-to-device, type=vendor,
recipient=device
COh for reading data direction=device-to-host, type=vendor,
recipient=device
1 bRequest 1 |HFC REG WRor specific request for register write
HFC REG RD (HFC_REG_WR) or register read access
(HFC_REG RD).
2 wValue 1 data For write commands this field contains
(low byte) the byte-sized value to be written to the
register. This value is ignored in read
commands.
3 wValue 1 |ignored All registers of the HFC-S USB have 8
(high byte) bits so the high byte is ignored.
4 windex 1 |register address For read and write commands this field
(low byte) must contain the register address.
5 windex 1 |ignored All registers of the HFC-S USB have an
(high byte) one byte address so the high byte is
ignored.
6 wLength 2 | 0000h for write, Only read accesses return data.
0001h for read

Table 1. Setup packet parameters for register access

Name Value Description
HFC REG WR 0000h bReguest value for register write access.
HFC REG RD 0001h bRequest value for register read access.
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3.1.2 USB configuration data

The external EEPROM is optional. If no EEPROM is available, EE_SCL must be connected to GND.
Without EEPROM the HFC-S USB returns the configuration data from the internal ROM.
Communication class descriptors (EE_SDA='0") are stored there as well as generic descriptors
(EE_SDA="1"). The tables below show the values for both descriptor types.

DEVICE descriptor

Offset | Field Size ROM Value Description
generic | comm.
class

0 bLength 1 12h Size of this descriptor in bytes

1 bDescriptor Type 1 0lh DEVICE Descriptor Type

2 bcdUSB 2 0110h USB Specification Release Number in
Binary-Coded Decimal. The HFC-S USB
device and its descriptors are compliant
with the USB Specification 1.10.

4 bDeviceClass 1 FFh 02h | Class code (assigned by the USB).

5 bDeviceSubClass 1 FFh 00h Subclass code (assigned by the USB).

6 bDeviceProtocol 1 FFh 00h Protocol code (assigned by the USB).

7 bMaxPacketS ze0 1 08h Maximum packet size for endpoint zero
(only 8, 16, 32, or 64 are valid)

8 idVendor 2 0959 Vendor ID (assigned by the USB for
Cologne Chip AG)

10 idProduct 2 2BDOh Product ID (assigned by the
manufacturer)

12 bcdDevice 2 0100h Device release number in binary-coded
decimal (1.0)

14 iManufacturer 1 01h Index of string descriptor describing
manufacturer

15 iProduct 1 0lh Index of string descriptor describing
product

16 i Serial Number 1 0lh Index of string descriptor describing the
device’s serial number

17 bNumConfigurations 1 01h Number of possible configurations

Y All strings indices (iManufacturer, iProduct, i Serial Number) point to the same descriptor. So always
the same string is displayed at startup.
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CONFIGURATION descriptor

Offset |Field Size ROM Value Description
generic | comm.
class
0 bLength 1 0% Size of this descriptor in bytes
1 bDescriptor Type 1 02h CONFIGURATION Descriptor Type
2 wTotalLength 2 009Dh Total length of data returned for this

configuration. Includes the combined
length of all descriptors returned for this
configuration.

4 bNuml nterfaces 1 02h Number of interfaces supported by this
configuration

5 bConfigurationValue | 1 0lh Value to use as an argument to the
SetConfiguration() request to select this
configuration

6 iConfiguration 1 00h Index of string descriptor describing this
configuration (no string defined)

7 bmAttributes 1 AOh Configuration characteristics

D7: Reserved (must be set to one)
D6: Self-powered (not self-powered)
D5: Remote Wakeup

D4...0: Reserved (reset to zero)

8 MaxPower 1 20h Maximum power consumption of the
USB device from the bus in this specific
configuration when the device is fully
operational. Expressed in 2mA units
(64mA in this case).
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INTERFACE descriptor O

Offset |Field Size ROM Value Description
generic | comm.
class

0 bLength 1 0% Size of this descriptor in bytes

1 bDescriptor Type 1 04h INTERFACE Descriptor Type

2 bl nterfaceNumber 1 00h Number of interface.

3 bAlternateSetting 1 00h Value used to select alternate setting for
the interface identified in the prior field

4 bNumEndpoints 1 00h Number of endpoints used by this
interface (excluding endpoint zero).

5 bl nterfaceClass 1 FFh 02h | Class code (assigned by the USB).

6 bl nterfaceSubClass 1 FFh 80h Subclass code (assigned by the USB).

7 bl nterfaceProtocol 1 FFh FFh | Protocol code (assigned by the USB).
This field is set to FFH, so the device
uses a vendor-specific protocol for this
interface.

8 ilnterface 1 00h Index of string descriptor describing this
interface (no string defined)

INTERFACE descriptor 1 alternateO

Offset |Field Size ROM Value Description
generic | comm.
class

0 bLength 1 0% Size of this descriptor in bytes

1 bDescriptor Type 1 04h INTERFACE Descriptor Type

2 bl nterfaceNumber 1 0lh Number of interface.

3 bAlternateSetting 1 00h Value used to select alternate setting for
the interface identified in the prior field

4 bNumEndpoints 1 00h Number of endpoints used by this
interface (excluding endpoint zero).

5 bl nterfaceClass 1 FFh 0Ah | Class code (assigned by the USB).

6 bl nterfaceSubClass 1 FFh 00h Subclass code (assigned by the USB).

7 bl nterfaceProtocol 1 FFh FFh | Protocol code (assigned by the USB).
This field is set to FFH, so the device
uses a vendor-specific protocol for this
interface.

8 ilnterface 1 00h Index of string descriptor describing this
interface (no string defined)
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INTERFACE descriptor 1 alternate 1

Offset |Field Size ROM Value Description
generic | comm.
class

0 bLength 1 0% Size of this descriptor in bytes

1 bDescriptor Type 1 04h INTERFACE Descriptor Type

2 bl nterfaceNumber 1 01h Number of interface.

3 bAlternateSetting 1 01h Value used to select alternate setting for
the interface identified in the prior field

4 bNumEndpoints 1 08h Number of endpoints used by this
interface (excluding endpoint zero).

5 bl nterfaceClass 1 FFh 0Ah |[Class code (assigned by the USB).

6 bl nterfaceSubClass 1 FFh 00h Subclass code (assigned by the USB).

7 bl nterfaceProtocol 1 FFh FFh | Protocol code (assigned by the USB).
This field is set to FFH, so the device
uses a vendor-specific protocol for this
interface.

8 iInterface 1 00h Index of string descriptor describing this
interface (no string defined)

ENDPOINT descriptorsfor isochronoustransfer

Offset |Field Size| ROM Value | Description
0 bLength 1 07h Size of this descriptor in bytes
1 bDescriptor Type 1 05h ENDPOINT Descriptor Type
2 bEndpointAddress 1 05h OUT endpoint 5
3 bmAttributes 1 01h 01h = Isochronous
4 wMaxPacketSze 2 0010h Maximum packet size of this endpoint is 16
bytes.
6 binterval 1 0lh Interval for polling endpoint (1ms).
For isochronous endpoints this field must be set
to 1.
Offset |Field Size| ROM Value | Description
0 bLength 1 07h Size of this descriptor in bytes
1 bDescriptor Type 1 05h ENDPOINT Descriptor Type
2 bEndpointAddress 1 85h IN endpoint 5
3 bmAttributes 1 0lh 01h = Isochronous
4 wMaxPacketSze 2 0010h Maximum packet size of this endpoint is 16
bytes.
6 binterval 1 01h Interval for polling endpoint (1ms).

For isochronous endpoints this field must be set
to 1.
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Offset | Field Size| ROM Value | Description
0 bLength 1 07h Size of this descriptor in bytes
1 bDescriptor Type 1 05h ENDPOINT Descriptor Type
2 bEndpointAddress 1 06h OUT endpoint 6
3 bmAttributes 1 0lh 01h = Isochronous
4 wMaxPacketSze 2 0010h Maximum packet size of this endpoint is 16
bytes.
6 blnterval 1 01h Interval for polling endpoint (1ms).
For isochronous endpoints this field must be set
to 1.
Offset | Field Size| ROM Value | Description
0 bLength 1 07h Size of this descriptor in bytes
1 bDescriptor Type 1 05h ENDPOINT Descriptor Type
2 bEndpointAddress 1 86h IN endpoint 6
3 bmAttributes 1 0lh 01h = Isochronous
4 wMaxPacketSze 2 0010h Maximum packet size of this endpoint is 16
bytes.
6 blnterval 1 01h Interval for polling endpoint (1ms).
For isochronous endpoints this field must be set
to 1.
Offset |Field Size| ROM Value | Description
0 bLength 1 07h Size of this descriptor in bytes
1 bDescriptor Type 1 05h ENDPOINT Descriptor Type
2 bEndpointAddress 1 07h OUT endpoint 7
3 bmAttributes 1 01h 01h = Isochronous
4 wMaxPacketS ze 2 0010h Maximum packet size of this endpoint is 16
bytes.
6 binterval 1 01h Interval for polling endpoint (1ms).
For isochronous endpoints this field must be set
to 1.
Offset | Field Size| ROM Value | Description
0 bLength 1 07h Size of this descriptor in bytes
1 bDescriptor Type 1 05h ENDPOINT Descriptor Type
2 bEndpointAddress 1 87h IN endpoint 7
3 bmAttributes 1 01h 01h = Isochronous
4 wMaxPacketS ze 2 0010h Maximum packet size of this endpoint is 16
bytes.
6 binterval 1 01h Interval for polling endpoint (1ms).
For isochronous endpoints this field must be set
to 1.
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Offset | Field Size| ROM Value | Description

0 bLength 1 07h Size of this descriptor in bytes

1 bDescriptor Type 1 05h ENDPOINT Descriptor Type

2 bEndpointAddress 1 08h OUT endpoint 8

3 bmAttributes 1 0lh 01h = Isochronous

4 wMaxPacketS ze 2 0010h Maximum packet size of this endpoint is 16
bytes.

6 blnterval 1 0lh Interval for polling endpoint (1ms).
For isochronous endpoints this field must be set
to 1.

Offset | Field Size| ROM Value | Description

0 bLength 1 07h Size of this descriptor in bytes

1 bDescriptor Type 1 05h ENDPOINT Descriptor Type

2 bEndpointAddress 1 88h IN endpoint 8

3 bmAttributes 1 0lh 01h = Isochronous

4 wMaxPacketSze 2 0010h Maximum packet size of this endpoint is 16
bytes.

6 binterval 1 0lh Interval for polling endpoint (1ms).
For isochronous endpoints this field must be set
to 1.
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INTERFACE descriptor 1 alternate 2

Offset |Field Size ROM Value Description
generic | comm.
class

0 bLength 1 0% Size of this descriptor in bytes

1 bDescriptor Type 1 04h INTERFACE Descriptor Type

2 bl nterfaceNumber 1 0lh Number of interface.

3 bAlternateSetting 1 02h Value used to select alternate setting for
the interface identified in the prior field

4 bNumEndpoints 1 08h Number of endpoints used by this
interface (excluding endpoint zero).

5 bl nterfaceClass 1 FFh 0Ah | Class code (assigned by the USB).

6 bl nterfaceSubClass 1 FFh 00h Subclass code (assigned by the USB).

7 bl nterfaceProtocol 1 FFh FFh | Protocol code (assigned by the USB).
This field is set to FFH, so the device
uses a vendor-specific protocol for this
interface.

8 ilnterface 1 00h Index of string descriptor describing this
interface (no string defined)

ENDPOINT descriptorsfor interrupt transfer

Offset |Field Size| ROM Value | Description
0 bLength 1 07h Size of this descriptor in bytes
1 bDescriptor Type 1 05h ENDPOINT Descriptor Type
2 bEndpointAddress 1 01h OUT endpoint 1
3 bmAttributes 1 03h 03h = Interrupt
4 wMaxPacketS ze 2 0010h Maximum packet size of this endpoint is 16
bytes.
6 binterval 1 01h Interval for polling endpoint (1ms).
Offset | Field Size| ROM Value | Description
0 bLength 1 07h Size of this descriptor in bytes
1 bDescriptor Type 1 05h ENDPOINT Descriptor Type
2 bEndpointAddress 1 81h IN endpoint 1
3 bmAttributes 1 03h 03h = Interrupt
4 wMaxPacketS ze 2 0010h Maximum packet size of this endpoint is 16
bytes.
6 blnterval 1 01h Interval for polling endpoint (1ms).
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Offset | Field Size| ROM Value | Description
0 bLength 1 07h Size of this descriptor in bytes
1 bDescriptor Type 1 05h ENDPOINT Descriptor Type
2 bEndpointAddress 1 02h OUT endpoint 2
3 bmAttributes 1 03h 03h = Interrupt
4 wMaxPacketS ze 2 0010h Maximum packet size of this endpoint is 16
bytes.
6 bl nterval 1 0lh Interval for polling endpoint (1ms).
Offset | Field Size| ROM Value | Description
0 bLength 1 07h Size of this descriptor in bytes
1 bDescriptor Type 1 05h ENDPOINT Descriptor Type
2 bEndpointAddress 1 82h IN endpoint 2
3 bmAttributes 1 03h 03h = Interrupt
4 wMaxPacketSze 2 0010h Maximum packet size of this endpoint is 16
bytes.
6 blnterval 1 0lh Interval for polling endpoint (1ms).
Offset |Field Size| ROM Value | Description
0 bLength 1 07h Size of this descriptor in bytes
1 bDescriptor Type 1 05h ENDPOINT Descriptor Type
2 bEndpointAddress 1 03h OUT endpoint 3
3 bmAttributes 1 03h 03h = Interrupt
4 wMaxPacketSze 2 0010h Maximum packet size of this endpoint is 16
bytes.
6 binterval 1 0lh Interval for polling endpoint (1ms).
Offset |Field Size| ROM Value | Description
0 bLength 1 07h Size of this descriptor in bytes
1 bDescriptor Type 1 05h ENDPOINT Descriptor Type
2 bEndpointAddress 1 83h IN endpoint 3
3 bmAttributes 1 03h 03h = Interrupt
4 wMaxPacketSze 2 0010h Maximum packet size of this endpoint is 16
bytes.
6 binterval 1 01h Interval for polling endpoint (1ms).
Offset | Field Size| ROM Value | Description
0 bLength 1 07h Size of this descriptor in bytes
1 bDescriptor Type 1 05h ENDPOINT Descriptor Type
2 bEndpointAddress 1 04h OUT endpoint 4
3 bmAttributes 1 03h 03h = Interrupt
4 wMaxPacketS ze 2 0010h Maximum packet size of this endpoint is 16
bytes.
6 bl nterval 1 0lh Interval for polling endpoint (1ms).
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Offset | Field Size| ROM Value | Description
0 bLength 1 07h Size of this descriptor in bytes
1 bDescriptor Type 1 05h ENDPOINT Descriptor Type
2 bEndpointAddress 1 84h IN endpoint 4
3 bmAttributes 1 03h 03h = Interrupt
4 wMaxPacketSze 2 0010h Maximum packet size of this endpoint is 16
bytes.
6 blnterval 1 01h Interval for polling endpoint (1ms).
STRING descriptor O
Offset | Field Size| ROM Value | Description
0 bLength 1 04h Size of this descriptor in bytes
1 bDescriptor Type 1 03h STRING Descriptor Type
2 WLANGID[ O] 2 0409h LANGID code zero
STRING descriptor 1
Offset | Field Size | ROM Value | Description
0 bLength 1 18h Size of this descriptor in bytes
1 bDescriptor Type 1 03h STRING Descriptor Type
2 bString 22 UNICODE encoded string
"ISDN USB TA"
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3.1.3 Writing the USB configuration EEPROM

The EEPROM can be programmed in an existing USB device. The EEPROM Programming Spec. is only
available on special request to avoid destruction of configuration information by not authorized programs
or software viruses.

3.1.4 Standard devicerequests

The USB Specification 1.1. makes a difference for standard device requests in Address state and in
Configured state. In Address state a device should not accept some standard device requests. Even in
Address state the HFC-S USB reacts as being in Configured state. Furthermore the HFC-S USB behavior
is independent of a selected configuration or interface value. In both states a Get Configuration returns
the configuration value set by Set Configuration and Get Interface returns the interface value set by Set
interface. The HFC-S USB behaves to all standard device requests (chapter 9.4 of the USB Specification
1.1, except 9.4.8 Set Descriptor and 9.4.11 Synch Frame which are not supported) in Address state as if in
Configured state.

3.2  Microprocessor interface

The HFC-S USB has an integrated 8§ bit microprocessor interface. The processor interface is enabled in
Active USB Mode (mode 2) only. Pin AO is the address input. The data bus is PORT_D[7:0]. The inputs
/RD and /WR are used to control read and write operations.

3.2.1 Register access by microprocessor interface

The HFC-S USB has 2 addresses in Active USB Mode (mode 2). The lower address (A0 ='0") is used for
data read/write. The higher address (A0 ='1") is write only and is used for register selection. Registers are
selected by first setting AO to 'l' and then writing the address of the desired register to the data bus
PORT D[7:0]. All following accesses to the HFC-S USB with A0 ='0" are read/write operations to this
register.

May 2002 27 of 83



Cologne
HFC-S USB Chip

3.3 USBbridge

The HFC-S USB has an integrated 8 bit auxiliary port with multiplexed address/data bus which can be
used as USB bridge in mode 1 (see also Mode description on page 8). A microprocessor is not required to
use this USB bridge. The host can easily write an address (P_ADR_W register) to the auxiliary port and
then read/write data (P_DATA register) from/to this address. The device connected to USB bridge of the
HFC-S USB is passive.

The registers P ADR_W (address write) and P_ DATA (data read/write) are used by the host to control
the auxiliary port.

PORT_ DJ7:0] is the multiplexed address/data bus.

The active (low cycle) time of the read and write control signals /AUX_RD and /AUX_ WR can be
adjusted by the CIRM register (see also Auxiliary port access on page 58).
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34 FIFOs

There is a transmit and a receive FIFO with HDLC-controller for each of the two B-channels, for the D-
channel and for the PCM interface in the HFC-S USB. Each FIFO has 128 bytes length in each direction.
Up to 7 frames can be stored in each FIFO.

The HDLC circuits are located on the S/T device side of the HFC-S USB. So always plain data is stored
in the FIFOs. Zero insertion and CRC checksum processing for receive and transmit data is done by the
HFC-S USB automatically.

3.4.1 FIFO endpointsand transfer types

The FIFOs can be accessed by isochronous data transfer (endpoints 5..8) or bulk/interrupt data transfer
(endpoints 1..4). The table below shows how FIFOs can be read/written. Each FIFO has two endpoints:
one for bulk/interrupt data transfer and one for isochronous data transfer. All endpoint numbers are
bidirectional. This means by writing data from the host to an endpoint of the HFC-S USB the transmit
FIFO is accessed. If the host reads data from an endpoint of the HFC-S USB the corresponding receive
FIFO is accessed.

Endpoint | IN/OUT |FIFO FIFO# |Transfer Type
1 OuT B1-transmit 0 Bulk / Interrupt
IN Bl-receive 1 Bulk / Interrupt
2 OUT B2-transmit 2 Bulk / Interrupt
IN B2-receive 3 Bulk / Interrupt
3 OuUT D-transmit 4 Bulk / Interrupt
IN D-receive 5 Bulk / Interrupt
4 OUT PCM-transmit 6 Bulk / Interrupt
IN PCM-receive 7 Bulk / Interrupt
5 OouT B1-transmit 0 Isochronous
IN Bl-receive 1 Isochronous
6 ouT B2-transmit 2 Isochronous
IN B2-receive 3 Isochronous
7 OouT D-transmit 4 Isochronous
IN D-receive 5 Isochronous
8 OouT PCM-transmit 6 Isochronous
IN PCM-receive 7 Isochronous

Table 2: FIFO endpoints and transfer types
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3.4.2 FIFO control bytes

3.4.2.1 FIFO control bytesfor receive FIFOs

For the receive FIFOs (IN transfer on enpoints 1..4 or 5..8) the first two data bytes of the first data packet
are used as FIFO control bytes (see also Table 3 and Figure 4). Then the data bytes of the FIFO selected
by the endpoint number are transmitted.

FIFO Control Bytesfor Receive FIFOs (Host Receives Data)

Bytel Byte 2

Bit 71654321 ]o]l7]6|s5]4]3[2]1]0
Name STATES]3:0] unused | ERR | EoF F FILL[7:0]
Bit Name Description
F FILL [7:0] Indicate which FIFOs are over threshold.

0: Bl-transmit

1: Bl-receive

2: B2-transmit

3. B2-receive

4: D-transmit

5: D-receive

6: PCM-transmit

7: PCM-receive
STATES][3:0] Bits 3..0 of STATES register (current state of TE/NT state machine)
ERR '1" A receive data error on an isochronous OUT transfer has occured. This bit

is automatically reset after the next ISO-OUT transfer whithout errors.

EoF '1"  end of HDLC frame after data transfer

In transparent mode this bit is always '0'.

Table 3: FIFO control bytes for receive FIFOs

The HFC-S USB assumes a data transfer as finished if the data packet size is less than wMaxPacketSze
(see also USB_SIZE register).

For receive FIFOs the EoF-bit is set to '1' if the HDLC frame ends after the data transfer. If the last data
packet has the same length as wMaxPacketSze an empty data packet is sent next (see Figure 4).

As you can see in the figure below the FIFO control bytes are only sent in the first data packet of a
transfer.
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FIFO | FIFO
UsB UsB UsB USB
Control[Control Data Bytes Data Bytes
Token Byte 1| Byte 2 CRC Token CRC
f { I i
wMaxPacketSize wMaxPacketSize
FIFO | FIFO
UsB USB uUsB USB UsB UsSB
Control|Control Data Bytes Data Bytes
Token Byte 1| Byte 2 CRC Token CRC Token | | CRC
f i I i
wMaxPacketSize wMaxPacketSize

Figure 4. FIFO control bytes for receive FIFOs

¢ important!
The wMaxPacketSze in the USB endpoint descriptors must be the same as the size selected in the
USB_SIZE register (or USB_SIZE I register for isochronous transfers).
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3.4.2.2 FIFO control bytesfor transmit FIFOs

For the transmit FIFOs (OUT transfer on enpoints 1..4 or 5..8) the first data byte of the first data packet of
a transfer is used as FIFO control byte (see Table 4 and Figure 5). The host must indicate the end of a
HDLC frame in this FIFO control byte if the HDLC frame ends after this transfer.

FIFO Control Bytefor Transmit FIFOs (Host Transmits Data)

Bit 7 | e | s | a4 | 3 | 2 | 1 0
Name unused EoF
Bit Name Description
EoF T end of HDLC frame after data transfer

In transparent mode this bit must be '0'.

Table 4: FIFO control byte for transmit FIFOs

The HFC-S USB assumes a data transfer as finished if the data packet size is less than wMaxPacketSze
(see also USB_SIZE register).

Figure 5 shows how a complete HDLC frame can be transmitted to the HFC-S USB. The EoF-bit in the
FIFO control byte must be set to '1"' if the HDLC transmit frame ends after the USB transfer. If the last
data packet has the same length as wMaxPacketSze an empty data packet must be sent next. Otherwise
the HFC-S USB would assume the data transfer (and the HDLC frame) as not yet finished.

As you can see in the figure above the FIFO control byte is only required in the first data packet of a
transfer.

uss c;'::ol Data Bytes use | | uss Deta Bytes usa
L ] 1 ]
I wMaxPacketSize I I wMaxPacketSize I
UsB |C_ZI;E?o| Data Byt usB | | usB Data Bt usB | | usB || usB
Token || grie yies CRC | [Token ala Byles CRC | [Token | [ CRC
L ] 1 ]
I wMaxPacketSize I I wMaxPacketSize I

Figure5: FIFO control byte for transmit FIFOs

¢ important!
The wMaxPacketSze in the USB endpoint descriptors must be the same as the size selected in the
USB_SIZE register (or USB_SIZE I register for isochronous transfers).
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3.4.3 FIFO initialization

After reset all FIFOs are disabled. To enable a FIFO at least one of bits[4:1] of the CON_HDLC register
for the corresponding FIFO must be set to '1".

For D-channel FIFOs the inter frame fill bit (bit 0 of CON_HDLC register) must be set to '1'. The
HDLC_PAR register must be set to 02h ('0000 0010").

Even for a data transmission between S/T interface and PCM interface, the data transmission capability is
only activated if the corresponding FIFO is enabled.

3.5 Trangparent mode of HFC-SUSB

You can switch off HDLC operation for each B-channel independently. There is one bit for each B-
channel in the CON_HDLC control register. If this bit is set data in the FIFO is sent directly to the S/T or
PCM bus interface and data from the S/T or PCM bus interface is sent directly to the FIFO.

The FIFOs should be empty when switching into transparent mode.

If a send FIFO channel changes to FIFO empty condition no CRC is generated and the last data byte in
the FIFO memory is repeated until there is new data. If the last data byte which was written to the
selected FIFO should be repeated the last byte must be written without increment of Z-counter
(FIF_DATA register, address 84h).

In receive channels there is no check on flags or correct CRCs and no status byte is added.

The byte bounderies are not arbitrary like in HDLC mode where byte synchronisation is achieved with
HDLC-flags. The data is just the same as it comes from the S/T or PCM bus interface or is sent to this.

Send and receive transparent data can be handled in two ways. The usual way is transporting B-channel
data with the LSB first as it is usual in HDLC mode. The second way is sending the bytes in reverse bit
order as it is usual for PWM data. So the first bit is the MSB. The bit order can be reversed by setting the
corresponding bit in the F CROSS register.

3.6 Power down consider ations

In suspend mode the power consumption must be reduced to a minimum. To avoid current generated by
floating inputs in suspend mode the auxiliary port data bus (PORT_D[7:0]) must be put to GND or VDD.
If another device is connected to these pins it is useful to connect each pin of the PORT D data bus to
GND over a resistor of about IMQ.

If no other device is connected to PORT D[7:0] it is also possible to set the bus to driving out. In this
case bit 4 of the CIRM register must be set.
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3.7  Configuring test loops

For electrical tests of layer 1 it is useful to create a S/T test loop for the B1/B2 channel. The test loop
described here transmits the data that has been received on the B1 or B2 channel to the same channel on
the S/T interface. To configure the test loop the following must be done:

write OFh to register CLKDEL (37h)

- write 43h to register SCTRL (31h)

- write 00h to register STATES (30h)

- write 03h to register SCTRL R (33h)

- write 00h to register FIFO# (OFh)
- write C4h to register CON_HDLC (FAh)
- write 01h to register FIFO# (OFh)
- write C4h to register CON_HDLC (FAh)

- write 02h to register FIFO# (OFh)
- write C4h to register CON_HDLC (FAh)
- write 03h to register FIFO# (OFh)
- write C4h to register CON_HDLC (FAh)

- write 80h to register B1 _SSL (20h)

- write COh to register Bl _RSL (24h)

- write 81h to register B2_SSL (21h)

- write C1h to register B2 RSL (25h)

/I Adjust the phase offset between receive and
// transmit direction (the value depends on the external
// circuitry).

// 03h is to enable B1, B2 at the S/T interface for
// transmission
// 40h is for TX_LO setup (capacitive line mode)

// Release S/T state machine for activation over the
//'S/T interface by incoming INFO 2 or INFO 4.

// Configure S/T B1 and B2 channel to normal
// receive operation.

// Select B1 transmit

// Configure B1 transmit channel for test loop
// Select B1 receive

// Configure B1 receive channel for test loop

// Select B2 transmit

// Configure B2 transmit channel for test loop
// Select B2 receive

// Configure B2 receive channel for test loop

// Enable transmit channel for PCM/GCI/IOM2 bus, pin
// STIO1 is used as output, use time slot #0.

// Enable receive channel for PCM/GCI/IOM2 bus, pin
// STIO1 is used as input, use time slot #0.

// Enable transmit channel for PCM/GCI/IOM2 bus, pin
// STIO1 is used as output, use transmission slot #1.

// Enable receive channel for PCM/GCI/IOM2 bus, pin

// STIO1 is used as input, use time slot #1.

- write 01h to register MST MODEQO (14h)

// Configure HFC-S USB as PCM/GCI/IOM?2 bus master.

34 of 83

May 2002



Cologne
HFC-S USB Chip

4  Register description
4.1 Register referencelist

4.1.1 Registershby address

Registersby Address Registersby Address

Name Address | Page Name Address | Page
CIRM 00h 37 AUX1 RSL 26h 46
FIF Z1 ] 04h 39 AUX2 RSL 27h 46
FIF 72 ] 06h 39 C/ 28h 49
USB SIZE 1 06h 38 TRxR 2%h 49
USB SIZE 07h 37 MONI1 D 2Ah 49
F _CROSS 0Bh 38 MON2 D 2Bh 49
F THRES 0Ch 39 Bl D 2Ch 46
FIF F1[] 0Ch 39 B2 D 2Dh 46
F MODE 0Dh 38 AUX1 D 2Eh 46
FIF F2[] 0Dh 39 AUX2 D 2Fh 46
INC RES F ] OEh 38 STATES 30h 50
FIFO# OFh 38 SCTRL 31h 51
INT S1 10h 40 SCTRL E 32h 51
INT S2 11h 41 SCTRL R 33h 52
MST MODEQ 14h 47 SQ REC 34h 52
MST MODEI1 15h 48 SQ SEND 34h 52
CHIP ID 16h 45 CLKDEL 37h 52
MST MODE2 16h 49 Bl REC 3Ch 53
FO CNT L 18h 49 B1 SEND 3Ch 53
FO CNT H 19h 49 B2 REC 3Dh 53
F USAGE ] 1Ah 38 B2 SEND 3Dh 53
INT M1 1Ah 42 D REC 3Eh 53
INT M2 1Bh 42 D SEND 3Eh 53
STATUS 1Ch 45 E REC 3Fh 53
P ADR W 1Eh 45 FIF DATA ] 80h 38
P DATA 1Fh 45 FIF DATA ] 84h 38
Bl SSL 20h 46 CON HDLC]] FAh 43
B2 SSL 21h 46 HDLC PAR ] FBh 42
AUX1 SSL 22h 46

AUX2 SSL 23h 46

Bl RSL 24h 46

B2 RSL 25h 46
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4.1.2 Registersby name

Registersby Name Registersby Name
Name Address | Page Name Address | Page
AUXI D 2Eh 46 FIF F1[] 0Ch 39
AUX1 RSL 26h 46 FIF F2 ] 0Dh 39
AUX1 SSL 22h 46 FIE 71 ] 04h 39
AUX2 D 2Fh 46 FIE 72 ] 06h 39
AUX2 RSL 27h 46 FIFO# O0Fh 38
AUX2 SSL 23h 46 HDLC PAR[] FBh 42
Bl D 2Ch 46 INC RES F[] 0Eh 38
Bl REC 3Ch 53 INT M1 1Ah 42
Bl RSL 24h 46 INT M2 1Bh 42
B1 SEND 3Ch 53 INT S1 10h 40
B1 SSL 20h 46 INT S2 11h 41
B2 D 2Dh 46 MONI1 D 2Ah 49
B2 REC 3Dh 53 MON2 D 2Bh 49
B2 RSL 25h 46 MST MODEO 14h 47
B2 SEND 3Dh 53 MST MODEI1 15h 48
B2 SSL 21h 46 MST MODE2 16h 49
C/I 28h 49 P ADR W 1Eh 45
CHIP ID 16h 45 P DATA 1Fh 45
CIRM 00h 37 SCTRL 31h 51
CLKDEL 37h 52 SCTRL E 32h 51
CON HDLC [] FAh 43 SCTRL R 33h 52
D REC 3Eh 53 SQ REC 34h 52
D SEND 3Eh 53 SQ SEND 34h 52
E REC 3Fh 53 STATES 30h 50
F CROSS 0Bh 38 STATUS 1Ch 45
F MODE 0Dh 38 TRxR 2%h 49
F THRES 0Ch 39 USB SIZE 07h 37
F USAGE[] 1Ah 38 USB SIZE 1 06h 38
FO CNT H 19h 49
FO CNT L 18h 49
FIF DATA[] 80h 38
FIF DATA [] 84h 38
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4.2  FIFO, interrupt, statusand control registers

Name

Addr.

Bits

r/w

Function

CIRM

00h

defines the length of the auxiliary port access:

Value  Cycle time (/AUX_ WR or /AUX_RD low)
'000' 2 CLKI Clock

'001"' 6 CLKI Clocks

'010' 10  CLKI Clocks

011" 14  CLKI Clocks

100" 18 CLKI Clocks

101" 22 CLKI Clocks

110" 26 CLKI Clocks

11" 30 CLKI Clocks

soft reset

The reset is active until the bit is cleared.
'0' deactivate reset (reset default)

'l' activate reset

auxiliary port mode

'0" port is tristated when not accessed

'l' data out is valid until the next auxiliary port write access is
initiated (e.g. for LEDs) (reset default)

unused, must be '0'

USB_SIZE

07h

hadl b
oln

size of USB out transactions for bulk and interrupt transfers
'0000" 0 bytes

'0001" 8 bytes (reset default)

'0010" 16 bytes

"1111" 120 bytes
The wMaxPacketSize of the endpoint descriptor must match
with the size selected here.

7.4

size of USB in transactions for bulk and interrupt transfers
'0000" 0 bytes

'0001" 8 bytes (reset default)

'0010" 16 bytes

"T1111" 120 bytes
The wMaxPacketSize of the endpoint descriptor must match
with the size selected here.
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Name

Addr.

r/w

Function

USB_SIZE 1

06h

size of USB transactions for isochronous transfers in bytes

10h = 16 bytes (reset default)

The wMaxPacketSize of the endpoint descriptor must match
with the size selected here.

7

W

unused, should be '0'

F_CROSS

0Bh

Select bit order for FIFO data
normal bit order (LSB first, reset default)
reverse bit order (MSB first)

UOI
111

W

B1-transmit

Bl-receive

B2-transmit

B2- receive

D-transmit

D- receive

PCM-transmit

BN o N (U, ] E-N) QUS| O ) K]

PCM-receive

F MODE

0Dh

[©)
(e

must be '0'

Channel Select Mode enable (CSM)

INC_RES F
[FIFO#]

OEh

S|

increment F-counter of selected FIFO ('1'=increment)

reset selected FIFO ('1'=reset FIFO)

7.2

unused, should be '0'

FIFO#

OFh

2.0

2212512221212 |2 |=

FIFO select

'000" BIl-transmit
‘001" Bl-receive
'010" B2-transmit
‘011" B2-receive
'100" D-transmit
'101" D-receive
'110" PCM-transmit
'111'" PCM-receive

7.3

unused, should be '0'

FIF_ DATA
[FIFO#]

80h

7.0

FIFO data register
read/write data from/to the FIFO selected in the FIFO# register
and increment Z-counter

84h

7.0

FIFO data register (alternate)
read/write data from/to the FIFO selected in the FIFO# register
without incrementing Z-counter

F USAGE
[FIFO#]

1Ah

7.0

fill level of FIFO in bytes
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Name Addr.| Bits | r/iw_[Function

FIF F1 0Ch | 7..0 r |FIFO input HDLC frame counter (F1)

[FIFO#] Up to 7 HDLC frames can be stored in each FIFO.

FIF_F2 ODh | 7.0 r |FIFO output HDLC frame counter (F2)

[FIFO#] Up to 7 HDLC frames can be stored in each FIFO.

FIF Z1 04h | 7..0 r |FIFO input counter (Z1)

[FIFO#]

FIF 72 06h | 7..0 r |FIFO output counter (Z2)

[FIFO#]

F _THRES OCh | 3..0 | w [|transmit FIFO (OUT transfer on endpoints 1..8) threshold for
B1-transmit, B2-transmit, D-transmit and PCM-transmit (see
also F_FILL byte of FIFO Control Bytes on page 30)
'0000" 0 bytes
'0001" 8 bytes (reset default)
"T111' 120 bytes
The corresponding bit(s) in the F_FILL byte are set if the
number of bytes in a transmit FIFO is greater or equal than this
value.

7.4 w |receive FIFO (IN transfer on endpoints 1..8) threshold for B1-

receive, B2-receive, D-receive and PCM-receive (see also
F FILL byte)

'0000" 0 bytes

'0001' 8 bytes (reset default)

"T111' 120 bytes

The corresponding bit(s) in the F_FILL byte are set if the
number of bytes in a receive FIFO is greater or equal than this
value.
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Name Addr.| Bits | r/w_|Function
INT _S1 10h 0 r |Bl-channel interrupt status in transmit direction
'l' a complete frame has been transmitted, the frame counter
F2 has been incremented
1 r |Bl-channel interrupt status in receive direction
'1' a complete frame has been transmitted, the frame counter
F1 has been incremented
2 r |B2-channel interrupt status in transmit direction
'l' a complete frame has been transmitted, the frame counter
F2 has been incremented
3 r |B2-channel interrupt status in receive direction
'1' a complete frame has been transmitted, the frame counter
F1 has been incremented
4 r |D-channel interrupt status in transmit direction
'l' acomplete frame was transmitted, the frame counter
F2 was incremented
5 r |D-channel interrupt status in receive direction
'1'" acomplete frame was transmitted, the frame counter
F1 was incremented
6 r |PCM-channel interrupt status in transmit direction
'l' acomplete frame was transmitted, the frame counter
F2 was incremented
7 r |PCM-channel interrupt status in receive direction
'1'" acomplete frame was transmitted, the frame counter
F1 was incremented
¢ note!

The interrupts indicated in the INT S1 register are frame interrupts which occur in HDLC mode. In
transparent mode an interrupt can be generated on a regular basis. Interrupt frequency can be
selected in the CON_HDLC register.
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Name

Addr.

Bits

r/w

Function

INT_S2

11h

TE/NT state machine interrupt status
'l' state of state machine changed

timer interrupt status
'l' timer is elapsed

processing/non processing transition interrupt status
'l' The HFC-S USB has changed from processing to non
processing state.

GCI I-change interrupt
'1" adifferent I-value on GCI was detected

receiver ready (RxR) of monitor channel
'l' 2 monitor bytes have been received

USB interrupt
'l' bit 0 of register 01h has been set to 'l1' by a USB vendor
request

7..6

unused, '0'

d important!

Reading the INT S1 or INT S2 register resets all active read interrupts in the INT _S1 or INT _S2
register respectively. New interrupts may occur during read. These interrupts are reported at the
next read of INT _S1 or INT S2.

All interrupt bits are reported regardless of the mask registers settings (INT M1 and INT _M?2). The
mask registers settings only influence the interrupt output condition.

The interrupt output goes inactive during the read of INT_S1 or INT S2. If interrupts occur during
this read the interrupt line goes active immediately after the read is finished. So processors with
level or transition triggered interrupt inputs can be connected.
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Name Addr.| Bits | r/w_|Function
INT M1 1Ah 0 w__|interrupt mask for channel B1 in transmit direction
1 w |interrupt mask for channel B1 in receive direction
2 w_|interrupt mask for channel B2 in transmit direction
3 w |interrupt mask for channel B2 in receive direction
4 w_|interrupt mask for channel D in transmit direction
5 w |interrupt mask for channel D in receive direction
6 w_|interrupt mask for channel PCM in transmit direction
7 w |interrupt mask for channel PCM in receive direction
INT M2 1Bh 0 w |interrupt mask for TE/NT state machine state change
1 w |interrupt mask for timer
2 w |interrupt mask for processing/non processing transition
3 w_|interrupt mask for GCI I-change
4 w |interrupt mask for receiver ready (RxR) of monitor channel
5 w | interrupt mask for USB interrupt
6 w |interrupt output is reversed
7 w | enable interrupt output

For mask bits a '1' enables and a '0' disables interrupt. RESET clears all bits to '0'.

Name Addr.| Bits | r/w_|Function
HDLC PAR FBh | 2.0 | w |bitcount for HDLC and transparent mode
[FIFO#] (number of bits to process)

'000" process 8 bits (64kbit/s) (reset default)
'001" process 1 bit

'111' process 7 bits (56kbit/s)
5.3 w |start bit for HDLC and transparent mode
'000" start processing with bit 0 (reset default)

'111" start processing with bit 7

6 w | FIFO loop

'0" normal operation (reset default)

'l' repeat current frame

7 w |invert data enable/disable

'0" normal read/write data (reset default)
'l' invert data

¢ important!

For B-channels the HDLC PAR register must be set to 00h. To use 56kbit/s restricted mode the
HDLC_PAR register must be set to 07h for B-channels.

For D-channels the HDLC PAR register must be set to 02h.

42 of 83 May 2002



“ Cologne
Chip

HFC-S USB
Name Addr.| Bits | r/w [Function
CON_HDLC FAh w |inter frame fill
[FIFO#] '0' write HDLC flags as inter frame fill (reset default)
'l' write all '1's as inter frame fill (must be set for D-channel)
1 w |HDLC mode/transparent mode select
'0' HDLC mode (reset default) if bits3..1are'000" the
'l' transparent mode select FIFO isdisabled
3.2 | w |transparent mode interrupt frequency |(reset default)
select
'00' every 8 bytes In HDL C mode, set
'01' every 16 bytes any bit[3:2] to1to
"10' every 32 bytes enablethe FIFO.
1" every 64 bytes
4 w_ |must be '0'
7.5 w |select data flow for selected FIFO
destination source
B1-channel (FIFOO and 1, see FIFO#):
bit 5: '0' FIFOI1 - B1-S/T
1" FIFOI - B1-PCM
bit6: '0' BI1-S/T - FIFOO
'l BI-S/T - B1-PCM
bit7: '0' B1-PCM - FIFOO
1" BI-PCM - B1-S/T
B2-channel (FIFO2 and 3, see FIFO#):
bit5: '0' FIFO3 - B2-S/T
1" FIFO3 - B2-PCM
bit 6: '0' B2-S/T - FIFO2
1" B2-S/T - B2-PCM
bit7: '0' B2-PCM - FIFO2
'l" B2-PCM - B2-S/T
D-channel and PCM (FIFO4 and 5, see FIFO#):
bit5: '0' FIFOS - D-S/T
"' FIFOS - AUX1
bit6: '0' D-S/T - FIFO4
1" D-S/T - AUX1
bit7: '0' AUXI1 - FIFO4
' AUXI - D-S/T
E-channel and PCM (FIFO6 and 7, see FIFO#):
bit5: '0' FIFO7 - E-S/T
1" FIFO7 - AUX?2
bit6: '0' E-S/T - FIFO6
" E-S/T - AUX2
bit7: '0' AUX2 - FIFO6
T AUX2 - E-S/T
CON_HDLC register bitg7:5] must be the same for

corresponding receive and transmit FIFOs,
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¢ important!

In any case the FIFO must be enabled to activate the data transmission selected with bits 7..5 of the
CON_HDLC register.

O S/T <—>
1¢ Bit6
HFC
—> © Transmit FIFO > 0
1= Receiver0 et |
Bit5 ¢
1
'y PCM <—>
0

Figure 6: Function of CON_HDLC register bits7..5
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Name

Addr.

r/w

Function

CHIP_ID

16h

unused, '0'

Chip identification
'0100' HFC-S USB

STATUS

1Ch

BUSY/NOBUSY status

'l' the HFC-S USB is BUSY after initializing reset FIFO,
increment F or change FIFO

'0" the HFC-S USB is not busy, all accesses are allowed

processing/non processing status
'l' the HFC-S USB is in processing phase (every 125us)
'0' the HFC-S USB is not in processing phase

5.2

unused, '0'

an interrupt (with enabled mask bit) indicated in the INT S2
register has occured

FRAME interrupt with enabled mask bit has occured (any data
channel interrupt)
All masked B-, D- and PCM-channel interrupts are "ored" (see
register INT S1)

Reading the STATUS register clears no bit.

4.3  Auxiliary port registers

Name Addr.| Bits | r/w |Function
P ADR W 1Eh 7..0 w | Port address write
P DATA 1Fh 7.0 | r/w |Port data
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44  PCM/GCI/IOM2 bus section registers

Timeslotsfor transmit direction

Name Addr.| Bits | r/w_|Function

B1 SSL 20h | 4.0 w [select PCM/GCI/IOM2 bus transmission slot (0..31, 32..63,
64..95, 96..127, see MST MODE?2 register bits 5..4)

B2 SSL 21h 5 w |unused

AUX1 _SSL 22h 6 w |select PCM/GCI/IOM2 bus data lines

AUX2 SSL 23h '0" STIOI output

'1' STIO2 output

7 w |transmit channel enable for PCM/GCI/IOM2 bus
'0" disable (reset default)

'1" enable

¢ important!
Enabling more than one channel on the same slot causes undefined output data.

Timeslotsfor receivedirection

Name Addr.| Bits | r/w_|Function

B1 RSL 24h | 4.0 w |select PCM/GCI/IOM2 bus receive slot (0..31, 32..63, 64..95,
96..127, see MST MODE?2 register bits 5..4)

B2 RSL 25h 5 w |unused

AUX1 RSL 26h 6 w |select PCM/GCI/IOM2 bus data lines

AUX2 RSL 27h '0" STIO2 is input

'l' STIOLI is input
7 w |receive channel enable for PCM/GCI/IOM2 bus
'0" disable (reset default)

'l' enable
Dataregisters
Name Addr.| Bits | r/w |Function
B1 D? 2Ch | 0..7 | r/w |read/write data registers for selected timeslot data
B2 D" 2Dh
AUX1 D" 2Eh
AUX2 D" 2Fh

" These registers are read/written automatically by the HDLC FIFO controller (HFC) or PCM controller
and need not be accessed by the user. To read/write data the FIFO registers should be used.
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¢ notel

Auxiliary channel handling

To support an automatic CODEC to CODEC connection AUX1 D and AUX2 D can be set into
mirror mode. In this case if the data registers AUX1 D and AUX2 D are not overwritten, the
transmisson slots AUX1 SSL and AUX2 SSL mirror the data received in AUX1 RSL and
AUX?2 RSL slots. This is useful for an internal connection between two CODECs. This mirroring
is enabled by setting bits 1..0 in MST MODEI register

Configuration and statusregisters

Name Addr. | Bits | r/w_[Function

MST _MODEO | 14h 0 w |PCM/GCI/IOM2 bus mode

'0" slave (reset default) (C410 and FOIO are inputs)

'l' master (C410 and FOIO are outputs)

1 w | polarity of C4- and C20-clock

'0' FOIO is sampled on negative clock transition

'l' FOIO is sampled on positive clock transition

2 w |polarity of FO-signal

'0" FO positive pulse

'l' FO negative pulse

3 w | duration of FO-signal

'0' FO active for one C4-clock (244ns, only usable for 2Mbit/s)
(reset default)

'"l" FO active for two C4-clocks (488ns at 2Mbit/s, 244ns at
4Mbit/s)

5.4 w [time slot for CODEC-A signal F1_A

'00"  B1 receive slot

'01'" B2 receive slot

'10"  AUXI receive slot

'"11"  signal C20 - pin F1 A (C20 is 1/2 C40 clock)

7.6 | w |time slot for CODEC-B signal F1_B

'00"  BI1 receive slot

'01' B2 receive slot

'"10"  AUXI receive slot

'11'  AUX2 receive slot

The pulse shape and polarity of the CODEC signals F1 A and F1_B is the same as the
pulseshape of the FOIO signal. The polarity of C20 can be changed by bit 1.

RESET sets register MST MODEO, MST _MODEI and MST MODE?2 to all '0's.

d important!
If no external clock source is connected to C410 and FOIO bit 0 of MST MODEO must be set for
normal operation.
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Name

Addr.

Bits

riw

Function

MST MODEI

15h

enable/disable AUX1 channel mirroring
'0" disable AUX1 channel data mirroring (reset default)
'l' mirror AUXI1 receive to AUX1 transmit

enable/disable AUX2 channel mirroring
'0" disable AUX2 channel data mirroring (reset default)
'l' mirror AUX2 receive to AUX2 transmit

3.2

DPLL adjust speed

'00"  CA4IO clock is adjusted in the last time slot of MST frame
4 times by one half clock cycle

'01'"  CA4IO clock is adjusted in the last time slot of MST frame
3 times by one half clock cycle

'10"  CA4IO clock is adjusted in the last time slot of MST frame
twice by one half clock cycle

'11"  CA4IO clock is adjusted in the last time slot of MST frame
once by one half clock cycle

5.4

PCM data rate

'00'"  2MBit/s (PCM30)
'01'  4MBit/s (PCM64)
'10"  8MBit/s (PCM128)
11" unused

MST test loop
When set MST output data is looped to the MST inputs.

enable PCM/GCI/IOM2 write slots

'0" disable PCM/GCI/IOM2 write slots; slot #2 and slot #3
may be used for normal data

'1" enables slot #2 and slot #3 as master, D- and C/I-channel

¢ important!

Asthe FOI O pulse must be 170ns at least, the following restrictions must be fulfilled:

e [n master mode MST _MODEO[3] must be '1' at 4Mbit/s. A data rate of 8Mbit/s is
not available.
e [n slave mode any data rate of MST MODE1[4..5] is selectable.
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Name Addr.| Bits | r/w [Function
MST MODE2 16h w |'l' generate frame signal for OKI"™™ CODECs on F1_A
(see also Timing diagram 5: PCM/GCI/IOM2 timing on page
60)
1 w |'1' generate frame signal for OKI™ CODECs on F1 B
(see also Timing diagram 5: PCM/GCI/IOM2 timing on page
60)
3.2 w |unused, must be '0'
5.4 w |PCM/GCI/IOM2 slot select for higher data rates
'00"  slots 31..0 accessable
'01"  slots 63..32 accessable
'10"  slots 95..64 accessable
'11'"  slots 127..96 accessable
7..6 w |unused, must be '0'
FO CNT L 18h | 7..0 r |FOIO pulse count
16 bit 125us time counter (low byte)
FO CNT H 19h | 7..0 r |FOIO pulse count
16 bit 125us time counter (high byte)
C/ 28h | 3..0 | r/w |onread: indication
on write: command
7.4 unused
Name Addr.| Bits | r/w [Function
TRxR 29h r |'l' Monitor receiver ready (2 monitor bytes have been
received)
1 r |'1'" Monitor transmitter ready
Writing on MON2 D starts transmisssion and resets this bit.
5.2 reserved
6 STIO2 in
7 STIOLI in
MONI1 D 2Ah | 7.0 | r/w |first monitor byte
MON2 D 2Bh | 7..0 | r/w [second monitor byte

May 2002

49 of 83



HFC-S USB

“ Cologne
Chip

45 ST section registers

incoming INFOx.

Name Addr.| Bits | r/w_[Function
STATES 30h | 3.0 r |binary value of actual state (NT: Gx, TE: Fx)
(read) 4 r |Frame-Sync ('1'=synchronized)
5 r |'1'" timer T2 expired (NT mode only, see also 8.1 S/T interface
activation/deactivation layer 1 for finite state matrix for NT
on page 74)
6 r |'1'" receiving INFOO
7 r |'1" in NT mode: transition from G2 to G3 is allowed.
STATES 30h | 3..0 | w [Setnew state xxxx (bit 4 must also be set to load the state).
(write) 4 w |'l' loads the prepared state (bit 3..0) and stops the state
machine. This bit needs to be set for a minimum period of
5.21ms and must be cleared by software.
(reset default)
'0' enables the state machine.
After writing an invalid state the state machine goes to
deactivated state (G1, F2)
6..5 w |'00' no operation
'01' no operation
"10" start deactivation
'"11' start activation
The bits are automatically cleared after activation/deactivation.
7 w |'0" no operation
'"l' in NT mode: allows transition from G2 to G3.
This bit is automatically cleared after the transition.
¢ important!

The S/T state machine is stuck to '0' after a reset.
In this state the HFC-S USB sends no signal on the S/T-line and it is not possible to activate it by

Writing a '0' to bit 4 of the STATES register restarts the state machine.

NT mode: The NT state machine does not change automatically from G2 to G3 if the TE side
sends INFO3 frames. This transition must be activated each time by bit 7 of the STATES register
or by setting bit 0 of the SCTRL _E register.
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Name Addr.| Bits | r/w [Function
SCTRL 31h w |'0" BI send data disabled (permanent 1 sent in activated states,
reset default)
'l' BI1 data enabled
1 w ['0' B2 send data disabled (permanent 1 sent in activated states,
reset default)
'l' B2 data enabled
2 w | S/T interface mode
'0' TE mode (reset default)
'l" NT mode
3 w | D-channel priority
'0" high priority 8/9 (reset default)
'l' low priority 10/11
4 w | S/Q bit transmission
'0" S/Q bit disable (reset default)
'l' S/Q bit and multiframe enable
5 w ['0" normal operation (reset default)
'l' send 96kHz transmit test signal (alternating zeros)
6 w | TX LO line setup
This bit must be configured depending on the used S/T
transformer module and circuitry to match the 400Q pulse mask
test.
'0' capacitive line mode (reset default)
'l' non capacitive line mode
7 w |Power down
'0' power up, oscillator active (reset default)
'"l' power down, oscillator stopped
This bit is not cleared by a soft reset.
SCTRL_E 32h 0 w |force G2 - G3
automatic transition from G2 — G3 without setting bit 7 of
STATES register
1 w_ |must be '0’
2 w |D reset
'0" normal operation (reset default)
'l' D bits are forced to 'l
3 w |D_U enable
'0' normal operation (reset default)
'l' D channel is always send enabled regardless of E receive
bit
4 w [force E='0' (NT mode)
'0" normal operation (reset default)
'l' E-bit send is forced to '0'
6..5 w_ |must be'0'
7 w |'l' swap Bl and B2-channel in the S/T interface
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Name Addr.| Bits | r/w_[Function
SCTRL R 33h 0 w |Bl-channel receive enable
1 w | B2-channel receive enable
'0' B-receive bits are forced to 'l'
'l' normal operation
7.2 w |unused
SQ REC 34h | 3..0 r |TE mode: S bits (bit 3 =S1, bit 2 =S2, bit 1 = S3, bit 0 = S4)
NT mode: Q bits (bit 3 =Q1, bit 2 =Q2, bit 1 =Q3,
bit 0 = Q4)
4 r |'1'" acomplete S or Q multiframe has been received
Reading SQ REC clears this bit.
6..5 r |not defined
7 r |'1' ready to send a new S or Q multiframe
Writing to SQ SEND clears this bit.
SQ_SEND 34h | 3.0 | w |TEmode: Q bits (bit3=QI,bit2=0Q2,bit 1 =Q3,
bit 0 = Q4)
NT mode: S bits (bit 3 =S1, bit 2 =S2, bit 1 = S3, bit 0 = S4)
7.4 | w |notdefined
CLKDEL 37h | 3..0 | w |TE: 4 bit delay value to adjust the 2 bit time between receive
and transmit direction (see also Figure 18). The delay of
the external S/T-interface circuit can be compensated.
The lower the value the smaller the delay between receive
and transmit direction.
NT: Data sample point. The lower the value the earlier the
input data is sampled.
The steps are 163ns.
6.4 | w |NT mode only
early edge input data shaping
Low pass characteristic of extended bus configurations can be
compensated. The lower the value the earlier input data pulse is
sampled. No compensation means a value of 6 (110b). Step size
is the same as for bits 3-0.
7 w |unused
¢ note!

The register is not initialized with a '0' after reset. The register should be initialized as follows
before activating the TE/NT state machine:
TE mode: ODh .. OFh
NT mode: 6Ch

(OFh for S/T interface circuitry on page 64)
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Name Addr.| Bits | r/iw_[Function

B1 REC™" 3Ch | 7.0 r |Bl-channel receive register
B1 SEND 3Ch | 7..0 | w |Bl-channel transmit register
B2 REC" 3Dh | 7..0 r |B2-channel receive register
B2 SEND " 3Dh | 7..0 | w [B2-channel transmit register
D REC™" 3Eh | 7.0 r |D-channel receive register
D SEND " 3Eh | 7.0 | w |D-channel transmit register
E REC? 3Fh | 7..0 r |E-channel receive register

“  These registers are read/written automatically by the HDLC FIFO controller (HFC) or PCM
controller and need not be accessed by the user. To read/write data the FIFO registers should be

used.
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5 Electrical characteristics

Absolute maximum ratings

“ Cologne
Chip

Parameter Symboal Rating

Supply voltage Vb -0.3V to +7.0V

Input voltage Vi -0.3V to Ve + 0.3V

Output voltage Vo -0.3V to Ve + 0.3V
Operating temperature Topr -10°C to +85°C

Storage temperature Tyie -40°C to +125°C
Recommended oper ating conditions

Parameter Symbol Condition MIN. [ TYP. [ MAX.
Supply voltage Vob Vpp=3.3V 3.0V | 33V | 3.6V
Operating temperature Topr 0°C +70°C
Supply current fe x=24.576MHz; fc; xuss=48MHz

Normal Ipp Vpp= 3.3V, running oscillator: 28mA

power down oscillator stopped:

Electrical characteristicsfor 3.3V power supply

Vpp =3.0V t0 3.6V, T = 0°C to +70°C

Parameter Symbol Condition TTL leve CMOS leve

MIN. | TYP. [MAX.| MIN. | TYP. | MAX.

Input LOW voltage Vi 0.5V 1.0V

Input HIGH voltage Vin 1.5V 2.0V

Output LOW voltage VoL 0.4V 0.4V

Output HIGH voltage Vou 2.4V 2.4V

Schmitt trigger,

positive-going VT+ 1.3V 2.0V

threshold

Schmitt trigger,

negative-going VT- 0.5V 1.0V

threshold
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/O Characteristics

I nput Interface Level
/RD CMOS
/WR CMOS
PORT D0-7 CMOS
CLKI CMOS
AWAKE CMOS
C410 TTL Schmitt Trigger, internal pull-up resistor
FOIO CMOS, internal pull-up resistor
STIO1-2 CMOS, internal pull-up resistor
/WAIT CMOS, internal pull-up resistor
MODE
D+ USB Compliant Buffer
D- USB Compliant Buffer
CLKUSBI CMOS
SELF PO CMOS
EE SDA CMOS, internal pull-up resistor
EE SCL CMOS, internal pull-up resistor
A0 CMOS
/RES CMOS Schmitt Trigger, internal pull-up resistor
Driver Capability
Low High
Output 0.4V Vpp- 0.8V
/AUX RD 4mA 2mA
/AUX WR 4mA 2mA
/ADR_WR 4mA 2mA
PORT DO0-7 4mA 2mA
C410 8mA 4mA
FOIO 8mA 4mA
STIO1-2 8mA 4mA
F1 _A-B 4mA 2mA
/WAIT 4mA
/INT 4mA
EE SDA ImA
EE SCL ImA

p

Cologne
Chip
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6 Timing characteristics

6.1

Microprocessor access

6.1.1 Register write access

A0

PORT_D[7:0] f

/WR + /CS

/WAIT

_/

5
>

e tRDYH

Timing diagram 1: Register write access

E tCYCLE

p

Cologne
Chip

SYMBOL CHARACTERISTICS MIN. MAX.
Tsa Address to /WR Low Setup Time 20ns —
tsan Address Hold Time after /WR High 20ns —
Twr Write Time 50ns =
twrpsu Write Data Setup Time to /WR High 30ns o
twrDH Write Data Hold Time from /WR High 10ns —
trDY Delay Time from /RD or /WR Low to /WAIT Low 3ns 30ns
troYH Delay Time from /RD High or /WR High to /WAIT High 3ns 30ns
tevere End of Write Data Cycle to Start of Next Read/Write Data Cycle 6X tcrk o0
Time
¢ hint!

If the same register as in the last register read/write access is accessed the register address write is
not required.

tcik can be found in Timing diagram 3.
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6.1.2 Register read access

A0 W,
PORT_D[7:0] - o )ADDRY i) DATA
Lwknsy ﬁt\g 9tRDD < —>tRDDH
/RD + /CS NI
< t, —> Dt &=t —> St €
/WR +/CS N,
> oy [ ) o
/WAIT # |
""" foverr e
Timing diagram 2: Register read access
SYMBOL CHARACTERISTICS MIN. MAX.
Tro Read Time 2X teik o
Trop /RD Low to Read Data Out Time 3ns 25ns
Tropn /RD High to Data Buffer Turn Off Time 2ns 15ns
Tsa Address to /RD or /WR Low Setup Time 20ns —
Tsan Address Hold Time after /RD or /WR High 20ns —
Twr Write Time 50ns =
Twrosu Write Data Setup Time to /WR High 30ns o
Twron Write Data Hold Time from /WR High 10ns —
Troy Delay Time from /RD or /WR Low to /WAIT Low 3ns 30ns
Trovn Delay Time from /RD High or /WR High to /WAIT High 3ns 30ns
Teveie End of Read Data Cycle to End of Next Read/Write Data Cycle 6X teik o
Time

¢ hint!
If the same register as in the last register read/write access is accessed the register address write is
not required.
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6.2  Auxiliary port access

6.2.1 Auxiliary port write access

t(’LK

TUUL G JUUUUUUUUUUU
ADR OUT <‘ DATA OUT ™ ><H A

< —>< Lipwiow D& St thon

/ADR_WR > etD t()UTH()LD9
sl et N fourserur ——>——— tixwriow ——>
D D

CLKI

—_———

PORT D[7:0]

JAUX_WR

Timing diagram 3: Auxiliary port write access

SYMBOL CHARACTERISTICS MIN. MAX.
Terx Clock Period (24.576 MHz) 40.69 ns
Tsetup Address Setup Time before /ADR_WR | tek

Tapwrow /ADR_WR Low Time 2X teik

Thowp Address Hold Time after /ADR_WR 1 tek

Toursetup Data Out Setup Time before /AUX WR | tok

Taxwiow /AUX_WR Low Time R

Touriorp Data Out Hold Time after /AUX_WR 1 2 teik )

To Delay Time between CLKI 1 and /ADR WR or /AUX WR 10 ns

*)

)

configurable (see also: CIRM register bit description)
depending on the setting of bit 4 of the CIRM register data out can be valid until the next
auxiliary port write access is initiated
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6.2.2 Auxiliary port read access

t(‘LK

ax UL

PORT_D(7:0] ) ADR OUT

é t-’RI)C\ CHI)9

< < tseror T

Z

<Hypwiow D€ tuop = tevevesu

/ADR_WR - < taown
> let, >l let, <— Lowmow >
/AUX _RD
>| &, > <€t
Timing diagram 4: Auxiliary port read access
SYMBOL CHARACTERISTICS MIN. MAX.
teik Clock Period (24.576 MHz) 40.69 ns
tserup Address Setup Time before /ADR_WR | teik
tADwLOW /ADR WR Low Time 2X teik
toLp Address Hold Time after /ADR_WR 1 tok
tiNsETUP Minimum Data In Setup Time before /AUX RD 1 20 ns
taxrDLOW /AUX_RD Low Time R
tiNHOLD Data In Hold Time after /AUX RD 1 0 ns
tp Delay Time between CLKI 1 and /ADR_WR or /AUX RD 10 ns
trri Time Data Floating after CLKI 1 5 ns
trRDCYCSU Read Cycle Setup Time tek
tRDCYCHD Output Data Valid after Read Cycle 20ns )

g configurable (see also: CIRM register bit description)
) depending on the setting of bit 4 of the CIRM register
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6.3 PCM/GCI/IOM2timing
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> | |
tf tCAP EEEemm—
C410 I I
teoievere -— tms—::— oy ——>
RS ; \
FOIO < FOIW >
—> tSTom
—> <_tSToD2
STIO1/2
(output)
teric
- tyy —>
STION/2 /
(input) \
> t |
g t - 1 bit cell
B tczu - — tc21_
C20onFI A
- /2
F1 A/F1 B
___________ - —_—— — — — —
_*)_ - - - - —--= -
F1 A/F1 B™ \
/

Timing diagram 5: PCM/GCI/IOM2 timing

M FOIO starts one C410 clock earlier if bit 3 in MST MODEQO register is set. If this bit is set FOIO is
also awaited one C410 clock cycle earlier.

**)

If bit 0 (or bit 1) of the MST _MODE2 register is set to 'l' a frame signal for OKI"™ CODECs is

generated on F1_A (or F1_B). The C20 clock on F1 A is not available if bit 0 of the
MST_MODE2 register is set.

" Ifbit 0 (or bit 1) of the MST _MODE?2 register is cleared to '0' F1_A (or F1_B) is a CODEC enable
signal with the same pulse shape and timing as the FOIO signal.
If bits 5.4 of MST _MODEO are '11' F1_A is C20 clock.
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6.3.1 Master mode

p
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To configure the HFC-S USB as PCM/GCI/IOM2 bus master bit 0 of the MST MODEDO register must be
set. In this case C410 and FOIO are outputs.
The PCM bit rate is configured by bits 5..4 of the MST _MODE] register.

SYMBOL CHARACTERISTICS MIN. TYP. MAX.
tc for 2Mb/s (PCM30) 122.07 ns
for 4Mb/s (PCM64) 61.035 ns
for 8Mb/s (PCM128) 30.518 ns
teap Clock C410 period ~ 2 tc - 26ns 2 tc 2 tc + 26ns
toan Clock C410 High Width ” tc - 26ns tc tc + 26ns
teu Clock C410 Low Width " tc - 26ns tc tc + 26ns
tcor Clock C20 Period 4 tc - 52ns 4 tc 4 tc + 52ns
tcan Clock C20 High Width 2 tc - 26ns 2 tc 2 tc + 26ns
tear Clock C20 Low Width 2 tc - 26ns 2 tc 2 tc + 26ns
troiw FOIO Width Short FOIO 170 ns 2 tc 2 tc + 6ns
Long FOIO 170 ns 4 tc 4 tc + 6ns
tsTop2 STIO1/2 Delay fom C20 | Level 1 Output 15 ns 30 ns
tsToD4 STIO1/2 Delay fom C410 | Level 1 Output 10 ns 25l
troicycLe FOIO Cycle Time 1 half clock adjust 124.975 us | 125.000 us | 125.025 us
2 half clocks adjust 124.950 us | 125.000 us | 125.050 us
3 half clocks adjust 124.925 us | 125.000 us | 125.075 us
4 half clocks adjust 124.900 us | 125.000 us | 125.100 us

All specifications are for fc x = 24.576 MHz.

*)

Time depends on accuracy of CLKI frequency. Because of clock adjustment in the 31st time slot
these are the worst case timings when C4I0O is adjusted.
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6.3.2 Slave mode
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To configure the HFC-S USB as PCM/GCI/IOM2 bus slave bit 0 of the MST MODEQ register must be
cleared. In this case C410 and FOIO are inputs.

SYMBOL CHARACTERISTICS MIN. TYP. MAX.

Tc for 2Mb/s (PCM30) 122.07 ns
for 4Mb/s (PCM64) 61.035 ns
for 8Mb/s (PCM128) 30.518 ns

tap Clock C410 period ~ 2 tc

toan Clock C410 High Width 20 ns

teaL Clock C410 Low Width 20 ns

teap Clock C20 Period ” 4 tc

teon Clock C20 High Width 2 tc

teaL Clock C20 Low Width 2 tc

trois FOIO Setup Time to C410 | 20 ns

troin FOIO Hold Time after C410 | 20 ns

troiw FOIO Width 170 ns

tsTis STIO2 Setup Time 20 ns

tstin STIO2 Hold Time 20 ns

All specifications are for fo x = 24.576 MHz.

Y If the S/T interface is synchronized from C4I0 (NT mode) the frequency must be stable to = 10 ™.
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6.4 EEPROM access

EE SCL

EE_SDA (OUT)

EE_SDA (IN)

tSCL

< tsusta = tipisma tHD:DAT>k

Cologne
Chip

_____ tSU:STO
j

Timing diagram 6: EEPROM access

SYMBOL CHARACTERISTICS TYP.
fscL Serial Clock Frequency 93.75 KHz
tscL Serial Clock Period 1/ fscL
tHD:STA Start Condition Hold Time Yatscr
tLow Clock Low Period Yo tscr
trign Clock High Period Yo tscL
tsu:sTa Start Condition Setup Time YatscL
tHD:DAT Output Data Change after Clock | 10 ns
tsu Data In Setup Time 100 ns
ton Data In Hold Time 100 ns
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7 External circuitries

7.1 ST interfacecircuitry
In order to comply to the physical requirements of ITU-T recommendation 1.430 and considering the

national requirements concerning overvoltage protection and electromagnetic compatibility (EMC), the
HFC-S USB needs some additional circuitry, which are shown in the following figures.

7.1.1 External receiver circuitry

— >WAKE_UP_1 VDD
R1 R2 ']\
ADJ_LEV >
c1 RC1 RD1
1 1
| S | S
’—i RAL VDD
R1<_ TR1A
LEV_R1<
ISDN_ST1
< REC1
REC2
H H C4
LEV_R2<< : : e —| TRANS1
- — TRANS2
rR2<__}—1 — I REC
c2 RC2 RD2 GND
1 1
| S | S
—
GND

L — [ S WAKE_UP_2

Figure 7: External receiver circuitry

WAKE UP 1 and WAKE_UP_2 are for connection of the wake up circuitry (see: 7.1.2 External wake-
up circuitry).

C1 and C2 are for reduction of high frequency input noise and should be placed as close as possible to the
HFC-S USB.

Part list

Part Value Part Value

Cl 22p RC2 4k7

C2 22p RD1 4k7

C4 47n RD2 4k7

D1 BAV99 R1 3k9

D2 BAV99 R2 1M

RA1 100k R3 1M8

RA2 100k ISDN ST1 ISDN Connect