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Notice

© Copyright 2006-2008 Telepath Technologies Co., Ltd.

This document contains information of Telepath Technologies’ product. Telepath
Technologies reserves the right to make changes, without notice, in the products,
including circuits, standard cells, and/or software, described or contained herein in.order
to improve design and/or performance. Telepath Technologies shall not be liable for
technical or editorial errors or omissions contained herein; nor for incidental or
consequential damages resulting from the furnishing, performance, or use of this
material.

All parts of this document are protected by copyrightlaw, and all rights are reserved.
Without prejudice to any other rights Telepath Technologies may have, no part of the
material may be reproduced, distributed, transmitted, displayed, published or broadcast
in China or in anywhere else by any process, electronic or otherwise, in any form,
tangible or intangible, without the prior written permission of Telepath Technologies. No
alteration to or removal of any trademark, copyright or other notice from any copies of
the content is permitted.

These products are not designed for use in life support appliances, devices, or systems
where malfunction of these products can reasonably be expected to cause the failure of
those life-support appliances, devices, or systems, or to affect the safety or
effectiveness of those appliances, devices, or systems, and result in personal injury.
Telepath Technologies’ customers using or selling these products for use in such
applications do so at their own risk and agree to fully indemnify Telepath Technologies
for any damages resulting from such application.

Document number:
Distribution policy: Customer
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1 TP3001B Introduction

TP3001B is a baseband receiver that supports CMMB mobile TV standard. It can deliver CMMB mobile
TV reception on all kinds of handheld devices together with a RF tuner.

Telepath Technologies Co. Ltd, the developer of TP3001B baseband demodulator, is committed to
provide the best chipset solution and services to our partners to enable mobile TV reception in their
products. To enable a fast design in, TP3001B development kit will be provided to.our Partners to:speed

their design process of low-cost, high-performance CMMB-compatible solutions.The development kit
includes the following items:

@ End-to-end (RF and baseband) reference design
@ CMMB signal source

(3 TP3001B evaluation board

@ TP3001B specifications

® TP3001B Firmware and SDK

® Performance monitor(BER,BLER,RSSI)

CMMB TX Dynamic Multi-Path RF Turner Deﬁgﬂd'\ﬂztor DeMux,Vedio
TSty @) | (Ras angieny || mmeon) | @) P20 @) "| @ (Customer Fatarm)
’ (Telepath)
CMMB RX
Receiver Platform @
(Telepath)

Figure 1-1 TP3001B Product Solution- Single Mode
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\k (Customer)
Baseband
TranScl::eiver Pl Processor ra De(l?oed’\g:);’:l/de CI:’T;) er > LCD Displayer
And Controller (Third Part SoCy) @ - & Speaker
(SoC)
A
\k |
CMMB TX Dynamic Multi-Path RF Tuner Derizﬂ(:\ﬂ:ztor
Transmitter | Channel Simulator —p| (ADI, FCI, — TP3001B
(STiMi) @ (R&S, Angilent) Infineon) (Telepath) @
CMMB RX
Receiver Platform @
(Telepath)

Figure 1-2 TP3001B Product Solution- Dual Mode

1.1 Key Features

¢ Fully CMMB Standard GY/T 220.1-2006 and GY/T 220.2-2006 compatible

¢  Support 8 MHz bandwidth mode with 4K FET mode

¢ Automatic and intelligent power saving control

¢ Time slicing for dynamic power saving

+ BPSK/QPSK/16QAM demodulation modes for different data throughput

¢ On chip LDPC decoder and RS decoder for best mobile channel performance

¢ Able to receive two service channels simultaneously

¢ Support up to 12 timeslots for BPSK, 6 timeslots for QPSK and 2 timeslots for 16QAM
simultaneously

¢ Able to provide service channels with different data rates, for example, 1x512kbps + 1x256kbps, or
2x384kbps

¢ On-chip 10-bit Analog-to-Digital Converter (ADC) and low frequency DAC for baseband analog input
and tuner AGC

+ Differential 1/Q analog input

¢ - Crystal oscillator: 10MHz/20MHz + 10ppm

¢ 12C for tunercontrol and Demod configuration

+ Serial interface for multiplexing sub-frame stream

¢ Configurable baseband AGC voltage output

¢ LFBGAS81 package (8mmx8mmx1.3mm)

¢+ CMOS 0.13um

1.2 Block Diagram
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\\
TP3001B
\4/ 1Q Data
S/U Band SYINe
Turner seae
Tuner ¢
Control Frame Beacon
Timing Process
AGC
Control

JTAG SPI SDIO 12C GPIO

Figure 1-3 TP3001B Block Diagram

2 Powering the TP3001B

2.1 TP3001B Supplies

The demodulator has two groups of power supply domains including IO and core.

The core domain consists of three different 1.2V+10% groups that should be connected to the same 1.2V
supply.

The 10 domain consists of four different multi-voltage 3.3V+£10%. Unlike the core domain each 10 group
can be powered by different voltage.

2.2 TP3001B Power Sequence and Reset Timing
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Reset
T1 Treset T2

A
Y
V.

Figure 2-1 TP3001B Power Sequence and Reset Timing

Timing descriptions:

Table 2-1. Timing Signals Description

Parameter Value Description
T The delay between power on and reset.
Treset Reset active time(negative polarity)
T2 The delay between reset and clock posedge.
Tsu The setup time before clock posedge
Th The hold time after clock posedge

2.3 . TP3001B Power States and Power Modes

There are two power states in TP3001B, Power Down and RX (Active receive) modes.

In the RX state, there are also two modes: with timing slicing mode and without timing slicing
mode.During signal receiving at RX mode, , TP3001B works with timing slicing mode for power saving..

3 Clocking the TP3001B Chipset

There are two crystals that can be applied in TP3001B, 10MHz and 20MHz.
+ 10ppm frequency offset is required for both crystals. If the offset is smaller, the performance is better.
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The SCAN_CLK pin is be used to select different crystals.

4 TP3001B Interface Modes

4.1 Scope

TP3001B receive 1/Q data from RF tuner, and transfer data to the host processor, so its interfaces include
the following: SDIO, SPI, 12C.

TP3001B EVB SPI-
(Telepath) Flash
PMP Platform
\ 4
RF Tuner 1Q Data|  10bit ADC
N Baseband SPI
(el Al > BOMHz = B essor (Master) Memory
Infineon) for IF)
A
AGC
DAC |«
\ 4
Multiplexed . < CCAd
12C 12C . .| SDIO Subframe Data _| ar
A (Master) a  Mcu ” (Slave) » (H264/MPEG
Decoder)
_>
A LCD
CMMB Demodulator Interrupt
<
TP3000 JTAG IRQ |«
JTAG/
12C 12C UART
A A
Testing Interface JTAG
A 4
12C JTAG/UART
> PC <

Figure 4-1 TP3001B Evaluation Board

4.2 SDIO Interface
The SDIO interface can run at the SD1, SD4 and SPI mode, and it meets SDIO specification 1.2.
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From From From
host to host to card to

card(s) \ card \ / host

CMD __J@u Command H Response | —
DAT
Operation (no response) Operation (no data) |
bl Ll L
Figure 4-2 Typical Command Response timing
F F
horsc;ntl) carr?:ln:o Stop command

card(s) host Data from stops data transfer
/ card to host
CMD Command Respanse [ / Command H Response
DAT —4| Data block I cre ’—1 Data block | crcH Data block ‘ cre }7

™ Block read operation Data stop operation
l % »

Multiple block read operation

Figure 4-3 Typical multi block read timing

From From crc OK Stop
host to card to Data response command
card host from card and busy stops data
/ to host from card transfer
CMD — Command H Response ‘[ / f i Command H Response
DAT iData block | crcH|Busy}—~1 Data block | crcHlBusy}
” Block write operation Data stop operatign
P Multiple block write operation
Figure 4-4 Typical multi block write timing
4.3 SPlInterface
Signal descriptions:
Table 4-1. SPI Description
Signal Name Input/Output Bit width description
miso | 1 Spi bus slave input.
mosi 6] 1 Spi bus master output
sck 0] 1 Spi bus clock signal
ss n 6] 1 Spi bus slave select signal
—-10 -
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The SPI master supports only eight-bits transfer mode.

End of Idle State

SCK Edge Nr.

SCK (CPOL = 0)

SCK (CPOL = 1)

SAMPLE

2 3 4 5 6 7 8 9

End—>|:

10 11 12 13 14 15 16

Begin of Idle State

MI/MO

CHANGE O
MO pin

CHANGE I

Ml pin

SEL SS_N

tl

Figure 4-5 SPI Clock Format 0 (CPHA =0)

tl = Minimum leading time before the first SCK edge
tt = Minimum trailing time after the last SCK edge
ti = minimum idling time between transfers. (minimum SS_N high time)

tl, tt and ti are guaranteed for the. master mode and required for the slave mode.

t!tio ot

Figure 6-1 is a timing diagram of:an SPI transfer where CPHA = 0. SCK waveforms are shown for CPOL
=0 and CPOL = 1. The SS pin must be either high or reconfigured as a general-purpose output not

affecting the SPI.

The SS line is always.deasserted and reasserted between successive transfers for at least minimum idle

time.
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Begin of Idle State

End of Idle State . I‘:
—> i&—— Begin End —»
SCK Edge Nr. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
SCK (CPOL =0) /—\_/—\_/—\_/—\_/—\_/—\_/—\_/—\ Y
sckepoL=1) | W/ N N N N S N N
SAMPLE o
MI/MO
CHANGE O ><
MO pin N
CHANGE |
Ml pin <:>
SEL SS_N
tl tt ot ot

Figure 4-6 SPI Clock Format.1 (CPHA = 1)

tl = Minimum leading time before the first SCK edge
tt = Minimum trailing time after the last SCK edge
ti = minimum idling time between transfers (minimum SS_N high time)

Figure 6-2 shows two clocking variations.for CPHA =1. The SS pin must be either high or reconfigured as
a general-purpose output not affecting the SPI.

4.4 12C Interface
It is the standard 12C interface.
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interrupt within slave

=1 - B a
SN AU S G S S Y/ W G G S G 6
| [ MSB acknowledgement acknowledgement | Sr
| | signal from slave signal from receiver |
| | byte complete,
I
(.

clock line held low while |
interrupts are serviced

sSCL | 5 I l | Sr I
or 1 2 - 7 8 9 1 2 3-8 9 or
SrJ P
— ACK ACK —
START or STOP or
repeated START repeated START
condition condition

MESCE08

Fig.6 Data transfer on the 12C-bus.

Figure 4-7 12C Interface

SDA means a serial data line.
SCL means a serial clock line.

5 RF Front End

The interface between TP3001B and RF tuners includes the following three types:

I/Q signals: TP3001B has a built in ADC, therefore, the RF tuner needs to output differential 1/Q signals to
TP3001B.

I2C control port: TP3001B needs to configure the tuner via this 12C port.

AGC: The TP3001B build.in' DAC outputs an analog signal to control the output signal strength of RF
tuner.

6 TP3001B Boot Sequence

TP3001B needs an external flash memory to store the boot image.
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6.1 Boot Phases

Table 6-1. Boot Phases and Reset Combination

Power up Reset Code Firmware
download initialize
Initial system yes yes yes yes
power up
Chip reset yes yes yes
System reset yes

6.2 Power Up

The power up sequence of TP3001B is controlled by the external PMU. This part of sequence happens
only once during the system power up.

6.3 Reset
The TP3001B reset sequence can be triggered by RESETn pin.

6.4 Code Download

After TP3001B is reset, MCU will run the bootloader in‘/ROM to download firmware program to PRAM(32K
bytes) through SPI interface, at the endof downloading, the bootloader program will change code page
from ROM to PRAM and reset PC and other register to run the firmware.

This EEPROM to store firmware code is SPI interface EEPROM, now TP3001B uses SST25LF020A
EEPROM, and other types.of EEPROM are also supported.

6.5 Firmware Initialization

The TP3001. firmware structure is illustrated in Figure 6-1. Figure 6-1 states the working sequence of
TP3001B.

After the chip is powered on and initialized, the firmware image will be downloaded to the TP3001B. In the

working modes, TP3001B will be in one of the following states:

1. Receiving SDIO ctrl command, for example, get TS0 information, firmware processes SDIO ctrl
command and goes back to idle state.

2. Receiving data, firmware will demux received data and send it through SDIO interface.

3. When TS0 is changed, firmware will demux new TS0 information and set new TS0 flag.
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Download

y
SDIO

initialization
Y
DEMOD

initialization

Receive sdio B 7
ctrl command T . _Backtoidle
/ eceive Back “Ts0 .
Back to idle Demod change
N to’idle
data.

,//

Demux receive
data & send it
by SDIO

Process SDIO Demux TS0

ctrl command information

Figure 6-1 TP3001B Firmware Initialization

7 TP3001B Interface Drivers

7.1 Software Architecture
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Initialization
& Reset

) 71
<

Chip Ready?

Set RF
Frequency Point

Tuner Ready?

Get Network
Information Table

Get ESG Table

CA Receiver?

Check CA
Authorization

CA Passed?

CA Failed

Service Begin
& Get Service ID

v

Get Service Data

v

Service Stop

End

Initialization
Failed

o

Figure 7-1 TP3001B Service Working Flow
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7.2 SDIO Driver
When receiving data, TP3001B SDIO works at slave mode.

7.3 SPI Driver

When down loading code, SPI works at master mode.
When receiving data, SPI works at slave mode.

7.4 Application Functions

Table 7-1 TP3001B Customer Interface Functions

Function Parameter | Return Value Description
1. Init_Demodulator Frequency Null Set thereceiver frequency.
2. StartServicelD ServicelD Unsigned Receive the service of one index,
Integer Index:
0x0000:failed 0x0000: control message
0x0001:success 0x0001: ESG
0x0002: CA
Others: invalid.
3. StopServicelD ServicelD Null Stop the service of one index.
4. PauseServicelD ServicelD Null Suspend the service of one index.
5. RestartServicelD ServicelD Null Recover the service of one index.
6. GetTsOContable ServicelD Get the information of TS0,
0x00: reserved
0x01: NIT
0x02: CMCT
0x03: CSCT
Null 0x04: SMCT
0x05: SSCT
0x06: ESG
0xOF-0xOF: reserved.
0x10: Emergency
0x11-0xFF: reserved.
7. Stop_ Demodulator Null Null Stop the demodulator.
8. Get_Signal_State type Get the register map parameter.
9. Get_SPI_Data_Length | null Unsigned integer | Get the spi data length.
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10. Get_CPU_State Null CPU State:
0x00: search
CPUState 0x01: wait
0x02: demod
0x03: reserve
11. Is_Init_Demod_OK null Unsigned integer | OxBD is successful. Other values are invalid.

8 TP3001B Package Information

There are three statistic outputs in this EVB. Customers can evaluate the performance easily with these
parameters.

8.1 Package Data

LFBGAB81: Low-Profile Fine-Pitch Ball-Grid Array; 81 balls (ball diameter 0.4 mm; pitch 0.8 mm);
body 8 X8X1.3mm.

8.2 Package View

[ESI6.15] (4x)
PIN #Al CORNER: 8.00+0.100 IE
\ —3.00 REF— 0.80 REF 0.80] PIN #A1 CORNER
B B 7 _ 6 5 4 3 2
. ( ) Al &4 0 0O 00 N
] “\_OPTION PIN #41 IDENTIFIER B @5 &0 20w e
i ;LRDI?I:E 10 INK OR LASER cfl OO 0O 0000
i 8 5l 000000000
4. L — 8 e%@%o%&ow—ﬁ[@]
2 Fl OO QOQoQOQOC =l
sl O0O0C QOO CH
H OO0 OO0 00 0 ¢
49 Q0 |:| o 00 0%
0351—005@ &
TOP VIEW u 2
—_— &
O o BOTTOM VIEW
= é g NOTE -
TR ES 1. ALL DIMENSIONS AND TOLERANCE CONFORM TO ASME ¥ 14.5M—1994,
E a8 g O\ /2 DIMENSION IS MEASURED AT THE MAXIMUM SOLDER BALL DIAMETER,
[ PARALLEL TO PRIMARY DATUM [C]
| 1] /A PRIMARY DATUM [C] AND SEATING PLANE ARE DEFINED BY THE SPHERICAL
T I [/To.20] CROWNS OF THE SOLDER BALLS
T ‘. : ) — — 4. UNLESS OTHERWISE SPECIFIED TOLERANCE : Eﬁglt'ﬂk ::Zos
f [=o.10] T 5.(NOf) MEANS REVISION HISTORY
A 6. BALL SIZE : 0.35MM (@)
SEATING PLANE
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Figure 8-1 TP3001B Package View

8.3 BGA Land Grid Assignment

XTALG | XTALG
9 VREFM | xTAl | xTAL2 Jon g | so_oam| so_pam | spwpat | sp_ oA
) INFO VREFH vss VDE;AW Vss VDDP voDP | sb_cmp
VDDAPL| DEMUXI
7 INNO |_ e VDDP VSS VSs VSS VSs SD_CLK
EXT_INT TUNERV| TUNERC
6 INPL VSs - VSs VDD VDD VSs s o
5 INNL VSS VDDP VSs VDD VDD VDD vss | TUNERR
XEN
TUNER G
4 VREFL VSS VSs VDD VDD VDD VSs s
3 ssc_ck | ssccen| vooe VDDP Vss VDD Vss \VDDP TUA’\:E(F;—G
2 ssc Do |. ssc_DIN| ReseTn | TMODE vss VSS | STATUS Velel? TugiR_s
1 vss scL SDA ™s | SCANCHD rek oI too | TUNERS
K cL
A B C D E F G H J
Top view

Figure 8-2 TP3001B BGA Ball Out
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8.4 Pin-out Description

Pins description:

Table 8-1. Pin-out Description

Pin # Name Type Functional Description
A1 VSS = Ground supply (0 V)
A2 SSC_DO O SSC/SPI data out
A3 SSC_CLK O SSC/SPI clock output
A4 VREFL Analog ADC reference voltage
A5 INN1 Analog Q Channel negative differential input
A6 INP1 Analog Q Channel positive differential input
A7 INNO Analog | Channel negative differential input
A8 INPO Analog | Channel positive differential input
A9 VREFM Analog ADC reference voltage
B1 SCL | 12C control interface clock
B2 SSC_DIN O SSC/SPI data in
B3 SSC_CEN O SSC/SPI chip enable
B4 VDD_ADC = Supply voltage for the pads (1.2V)
B5 VSS = Ground supply (0 V)
B6 VSS = Ground supply (0 V)
B7 VDDA PLL = PLL 1.2V analog power supply
B8 VREFH Analog ADC reference voltage
B9 XTAL1 Analog Crystal
C1 SDA 10 12C control interface data
C2 RESETn | System asynchronous reset
C3 VDDP = Power supply(3.3V)
C4 VSS = Ground supply (0 V)
C5 VDDP = Power supply(3.3V)
C6 EXT INTR | External interrupt from multimedia chip
C7 DEMUX INTR (6] Demux interrupt output to multimedia chip
C8 VSS = Ground supply (0 V)
C9 XTAL2 Analog Crystal
D1 TMS | Test mode
D2 TMODE I Test mode enable
D3 VDDP = Power supply(3.3V)
D4 VSS - Ground supply (0 V)
D5 VSS = Ground supply (0 V)
D6 VSS = Ground supply (0 V)
D7 VDDP = Power supply(3.3V)
D8 VDDAPLL3V3 Oscillator power supply
D9 XTAL GAIN1 Analog Oscillator pad gain adjust, pull-up, default is “1”
E1 SCAN_CLK I Crystal frequency selection, “0” select 10MHz, “1”
select 20MHz
E2 VSS = Ground supply (0 V)
E3 VSS = Ground supply (0 V)
E4 VDD - Core supply (1.2V)
E5 VDD = Core supply (1.2V)
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Pin # Name Type Functional Description
E6 VDD - Core supply (1.2V)
E7 VSS = Ground supply (0 V)
E8 VDDA3V3 - DAC 3.3V power supply
E9 XTAL GAIN2 Analog Oscillator pad gain adjust, pull-down, default is “0”
F1 TCK | Test clock
F2 VSS = Ground supply (0 V)
F3 VDD = Core supply (1.2V)
F4 VDD = Core supply (1.2V)
F5 VDD = Core supply (1.2V)
F6 VDD = Core supply (1.2V)
F7 VSS = Ground supply (0 V)
F8 VSS = Ground supply (0 V)
F9 SD_DATO I/O SDIO data 0
G1 TDI I Test data in
G2 STATUS (@) Receiver status indication
G3 VSS = Ground supply (0 V)
G4 VDD = Core supply (1.2V)
G5 VDD - Core supply (1.2V)
G6 VSS = Ground supply (0 V)
G7 VSS - Ground supply (0 V)
G8 VDDP = Power supply(3.3V)
G9 SD_DAT1 I/O SDIO data 1
H1 TDO O Test data out
H2 VDDP = Power supply(3.3V)
H3 VDDP = Power supply(3.3V)
H4 VSS = Ground supply (0 V)
H5 VSS = Ground supply (0 V)
H6 TUNER VAGC Analog Tuner baseband gain voltage
H7 VSS = Ground supply (0 V)
H8 VDDP = Power supply(3.3V)
H9 SD_DAT2 I/O SDIO data 2
J1 TUNER SCL 0] Tuner 12C interface bus clock
J2 TUNER SDA 10 Tuner 12C interface bus data
J3 TUNER_ GAINO 0 Tuner RF step gain
J4 TUNER_GAIN1 (0] Tuner RF step gain
J5 TUNER_RXEN 0] Tuner reception enable (active mode)
J6 TUNER _CEN (6] Tuner chip enable (power up)
J7 SD_CLK I SDIO clock
J8 SD _CMD 1/10 SDIO command
J9 SD_DAT3 I/0 SDIO data 3

9 DC Characteristics
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9.1 Absolute Maximum Ratings

Table 9-1. Limiting Values

SYMBOL PARAMETER MIN. MAX. UNIT
VDD Core power supply 1.08 1.32 V
VDDA Analog power supply 2.97 3.63 V
VDDP Pad power supply 2.97 3.63 \4
VI DC input voltage 0 3.63 \'
Il DC input current 20 mA
Tlead Lead temperature (soldering 10sec) 260 C
Tstg Storage temperature -65 150 T
Tj Junction temperature -20 125 T
Tamb Ambient temperature -20 85 C
9.2 DC Characteristics and Operating Conditions
Table 9-2. Characteristics and Operating Conditions
SYMBOL Parameter Conditions MIN. | TYP. | MAX. UNIT
Core
VDD power supply for core | VDD=1.2+10% [1.08 |12 [132 |V
Pads
VDDP power supply fer nemal | yppp=3.3+10% 297 [33 |[363 |V
DAC supply.power
VDDA3V3 | power supply. for DAC | VDDA3V3=3.3t10% [2.97 [33 [363 |V
PLL supply.power
VDDAPLL3V3 | Power supply forPLL 1\ o apy | 3v3=3.3+10% | 297 |33 [363 |V
3.3v analog part
VDDAPLL power supply for PLL | \\ppa b =12+10% |108 |12 [132 |V
1.2 analog part
ADC supply power
VDD_ADC power supply for ADC VDD_ADC=1.2+10% 1.08 [ 1.2 1.32 V
Tamb ambient temperature -20 85 °C
Vih HIGH level input voltage 2 V
Voh HIGH level output 24 v
voltage
Vil LOW level input voltage 0.8 \Y
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Vol LOW level output 0.4 v
voltage

Ci input capacitance 3.55 pF

Co output capacitance 3.55 pF

10 Ordering Information
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