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ZTE CORPORATION        
1.0 Objective 
This document is intended for FCC testing; it mainly includes Tuning Up Procedure 
and Operational Manual. 
It describes the key principles of ZTE MY39; its tuning up, its operation among the 
interfaces and its antenna features. 

2.0 Abbreviation and glossary 
CDMA Code Division Multiple Access 
EVDO Evolution Data Optimized 
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GPS Global positioning system 
ARM   Advanced RISC Machines 
ADC  Analog-to-digital converter 
AEC  Acoustic Echo Cancellation 
AGC  Automatic Gain Control 
ASIC  Application Specific  Integrated Circuit 
CODEC  Coder-Decoder 
DSP  Digital Signal Processor 
EBI  External Bus Interface 
GPIO  General-purpose Input/Output 
USB Universal Serial Bus 
UART Universal Asynchronous Receiver/Transmitter 
JTAG  Joint Test Action Group (ANSI/ICEEE Std. 1149.1–1990) 
PA  Power Amplifier 
RF   Radio Frequency 
Tx   Transimit 
Rx   Receive 
TCXO  Temperature Compensated Crystal Oscillator 
LPSDRAM  Low Power Synchronous Dynamic Random Access Memory 
ZIF  Zero Intermediate Frequency 
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3.1 Principle of Rx Circuit 

3.1.1  ZTE MY39 supports quad bands: CDMA 1X CELLULAR 800/PCS 1900, 
CDMA EVDO CELLULAR 850/PCS 1900. 
CELLULAR:                                PCS: 
Channel Range ：1-799/991-1023            Channel Range ：0-1199 
Downlink：869MHZ-894MHZ               Downlink：1930MHZ-1990MHZ 
Uplink:  824MHZ-849MHZ                 Uplink：1850MHZ-1910MHZ 
Duplexer：45 MHZ                        Duplexer：60 MHZ 
Bandwidth：1.25MHZ                      Bandwidth：1.25MHZ 
Power Range：<=23~30dBm                 Power Range：<=23~30dBm 

 

3.1.2  MY39 Block Diagram for Primary Receive Path：：：： 

 
The Block Diagram of RX 

3.1.3 Signal is coming from the RF Connector. RF Connector is designed for testing; 
with the RF cable and equipment our test engineers can analyze the Rx/Tx signal 
through the RF Connector. The Signal goes into Diplexer from the RF Connector to 
control the working status. 
After the signal comes out from Diplexer, it goes into the related Duplexer. Then the 
signals coming from two Duplexer go into LNA(RFL6000).  
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After coming out from LNA, they go into the related RF SAW, and they turn into two 
signals, espectively. 

 
 
RL101 and RR101 are very important two chip sets. For the receive part, they mainly 
completes: LNAs（Low Noise Amplifiers）, Down-Converting Mixers, Low Pass 
Filters and so on. 
For example: signal from PCS 
path comes out PLNA. After LNA and PCS SAW，A Quadrature Downconvertor 
mixes down the received signal to baseband.  The output baseband signals (IP, IM, 
QP, QM) after filter and amplifier come out of Pin30、Pin31、Pin33、Pin34 and input 
to the W21, V21, Y26, Y25 of MSM6500. 
The Mixers gains and the LNA gains are set via a standard 3-wire serial bus. 
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The baseband signals inside the Baseband Processor(MSM6500) will be proceeded 
with analog to digital conversion、decoding、digital processor、digital to analog 
conversion, DSP and so on. 
 

3.1.4 The primary receive path circuit tuning up 
Receiver key parameters include: RX Sensitivity、RX Dynamic range、Single tone 
desensitization, Intermodulation Spurious Response Attenuation, etc. Here are the 
equipment we need to analyzer the problems（Such as. CDMA 1X and EVDO）： 
a. Set Agilent8960 to the specific channel and set the basestation output -55dBm. 
b. Power on the netcard，the mobile is connected with Agilent8960 by the RF cable，

and let the netcard be in the receive & testing mode. 
c. Power meter and oscilloscope. 
 
Step 1：According to the signal block diagram test step by step，first get rid of 
FL0(Diplexer), in this way we can avoid the interference from the backwards and test 
the input signal to the FL0. If the signal is kind of small, we should check the input to 
FL0, it might be the problem with L102, R110, C105; otherwise it might be the 
problem with S101. 
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Step 2：Solder the FL0 on，test if its output signal attenuation is big，if it is big, it 
might have something to do with L102, R110, C105, S101. 
Step 3：Test if LNA output signals are normal or not, by testing pin13 or pin11，

usually it might be the problem with L104, L105 or L106, L107 if RL101 solder well. 
Step 4: Test if RR101 input signals are normal or not, by testing pin40, pin2 or pin6, 
pin8, usually it might be the problem with FL3, FL4, they solder badly. 
Step 5：solder all devices on, If and we cannot find the problem，it should be the 
problem with PCB. 
3.1.5  MY39 Block Diagram for Secondary Receive Path：：：： 
The block diagram of secondary receive path is similar to the block diagram of 
primary receive path, except the two duplexers are substituted by the two filters. In 
addition to, The output baseband signals (IP, IM, QP, QM) after filter and amplifier 
come out of Pin30、Pin31、Pin33、Pin34 and input to the W26, V25, U23, U21 of 
MSM6500. 

3.2 Principle of TX Circuit 
3.2.1 Transmit path circuit block diagram 
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The Block Diagram of TX 

 

3.2.2 Digital signal by DSP, encoding, D\A conversion into RFT6100(U401), 
output from B14, A14, B13, A13 of MSM6500 and input into Pin35, Pin36, Pin33, 
Pin34 of U401. 
The transmit section of U401 consists of a quadrature upconvertor, amplifier, a Tx 
VCO, RX PLL, TX PLL, Gain control circuits and so on. RX VCO is outside it. 
These components implement a translation loop modulator for directly modulating 
baseband signals. An integrated power control loop is used to control the power 
amplifier’s output level. RF signal comes out of RF-PA(NA401or NA402) and 
transmits from the antenna by the RF-Connector. 
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3.2.3 Transmit circuit tuning up 
Key parameter of Tx circuit is Frequency Accuracy, Waveform Quality, Range of 
Closed Loop Power Control, Code Domain Power, MAX. Output Power, Time 
Response of Open Loop Power Control, etc. Here are the steps to check with the 
transmit circuit, Following is normal analysis of the circuit, according to failed item to 
do more analysis. First prepare the equipment we need to analyze the mobiles with 
problems（Such as. CDMA 1X and EVDO）： 

a. Power on the mobile，set the netcard be in the transmit/testing mode using 
software-QPST(FTM), for example: CDMA 1X 800/1900MHz. 
b. Set the spectrum analyzer to the correct center frequency , bandwidth 5MHz、and 
suitable scan time; 
c. Power meter and oscilloscope. 

 

Step1: Measure the I/Q signal from Baseband Processor(D500) to modulation IC 
(U401). If the I/Q signal is not good, check D500. 
Step2: if I/Q signal is good, Measure the output signal of U401, If the signal is not 
right, check U1000, and parts around U401 
Step3: If the signal output from U401 is right, continue to check input signal of 
PA(NA401 or NA402). If the signal is not right, it might be problem with FL5 or FL6, 
and parts around it. Measure the Cellular signal at pin4 of CELL PA(NA401); 
Measure PCS signal at pin2 of PCS PA. If the input signal of PA is right, check 
output signal of PA. If the output signal is not good check PA or parts around PA. 
Check the operating voltage “VBAT” and control signal. 
Step4: Test Diplexer FL0 input/ output signals. Test C104 when the input signal is 
PCS; test C105 when the input signal is CELL. For the output signal we could test 
C103.  
At last, we could test the antenna，if the signal is not good from the antenna check 
S101，R110，L102. 
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3.3 Principle of Logic Circuit and tuning up 

  
3.3.1 Principle of the logic circuit: 
 
MSM6500 Functional Block Diagram: 

 
Baseband processor uses MSM6500, which consists of two QDSPs, ARM926EJ-S an
d digital, analog and RF interface. It presents address and data bus line to connect 
to memory chips. It uses RF interface to control and communicate with RF unit,  
to provide USB controller to communicate with USB transceiver of PM6650.  
MSM6500 also provide JTAG signal and GPIOs. 
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ARM926EJ-S: The main processor of MSM6500 is ARM926EJ-S with 150MHz 
running rate. It is in charge of  the QDSP operation, Voice codec, USB control and 
other interface operation and it also controls the PM6650 operation and the interfaces 
to the RF chips. 
CDMA Processor: The CDMA Processor in the MSM6500 supports IS-2000 1X 
and IS-856 1xEV-DO network and it can support CDMA cellular and CDMA PCS 
operation both. 
Memory Interface: MSM6500 has enhanced memory support interface with dual 
memory buses separating the high-speed memory subsystem (EBI1) from low-speed 
peripherals (EBI2) such as NAND FLASH memory interface. It has low-power 
SDRAM (LP-SDRAM) interface and support 16-bit bus and 32-bit bus SDRAM. 
USB Controller: MSM6500 integrates a USB On-The-Go controller that supports 
both unidirectional and bidirectional transceiver interfaces. The USB OTG controller 
acts as a USB Slave or with limited USB Host functionality. The interface of USB 
controller connects to the USB transceiver of PM6650. 
 
PM6650 Functional Block Diagram: 

 

Power Management chip uses PM6650 IC, which consists of all voltage supply unit 
which supplies LDOs and , main clock and slow clock management unit, power 
on/off management, USB transceiver and so on.  
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The PM6550 IC includes all the regulated voltages needed for most wireless handset 
applications(and many other applications). Independent regulated power sources are 
required for various electronic functions to avoid signal corruption between diverse 
circuits, support power management sequencing, and to meet different voltage level 
requirements. Fifteen voltage regulators are provided—all programmable, all derived 
from a common bandgap reference circuit. 
Two major types of voltage regulator circuits are on-chip: switched-mode power 
supplies (SMPS) and linear regulators. There are two types of switch-mode power 
supplies: the boost circuit stepsup its output voltage relative to the input voltage and is 
rated for 400 mA, and the buck circuits step-down their output voltages and are rated 
for 500 mA. Three different linear regulators are implemented, categorized by their 
output current ratings: 300 mA, 150 mA, and 50 mA. Each regulator and SMPS can 
provide more than its rated output current, though some performance characteristics 
might be degraded. 
The PM6650 IC optimizes TCXO operation during the slotted mode using a dedicated 
controller that enables and disables appropriate circuits in the proper sequence. The 
controller is enabled by the TCXO_EN signal (pin 55) from the MSM device, its 
polarity set by software. 
The PM6650 IC includes an integrated universal serial bus/on-the-go (USB-OTG) 
transceiver onchip. It supports the USB low-speed (1.5 Mb/s) and full-speed (12 
Mb/s) modes. The USB-OTG transceiver is used to interface the network’s MSM6500 
device to uPD720101F1-EA8.  
 
NAND Flash K9F5608Q0C Functional Block Diagram: 
 

 

Offered in 32Mx8bit, the K9F5608Q0C is 256M bits with spare 8M bits capacity. The 
device is offered in 1.8V. Its NAND cell provides the most cost-effective solutIon for 
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the solid state mass storage market. A program operation can be performed in typical 
200ms on a 528-byte(X8 device) page and an erase operation can be performed in 
typical 2ms on a 16K-byte(X8 device) block. Data in the page can be read out at 50ns 
cycle time per word. The I/O pins serve as the ports for address and data input/output 
as well as command input. The on-chip write control automates all program and erase 
functions including pulse repetition, where required, and internal verification and 
margining of data. Even the write-intensive systems can take advantage of the 
K9F5608Q0C extended reliability of 100K program/erase cycles by providing 
ECC(Error Correcting Code) with real time mapping-out algorithm.  

 

LP-SDRAM K4M28163PF Functional Block Diagram: 

 
 

The K4M56163PE is 256Mbits synchronous high data rate Dynamic RAM orga
nized as 4 x 4,196,304 words by 16 bits, fabricated with SAMSUNG’s high  
performance CMOS technology. Synchronous design make a device controlled 
precisely with the use of system clock and I/O transactions are possible on  
every clock cycle. The range of operating frequencies, programmable burst  
lengths and programmable latencies allow the same device to be useful for a  
variety  of high bandwidth and high performance memory system applications. 
 
PCI to USB Bridge uPD720101F1 Functional Block Diagram: 
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PCI to USB bridge chip uses uPD720101F1, which changes the PCI signals to USB 
signal and which is the communicate bridge between the notebook PC and the CDMA 
wireless modem.  
The uPD720101F1 complies with the Universal Serial Bus Specification Revision 2.0 
and Open Host Controller Interface Specification for full-/low-speed signaling and 
Intel's Enhanced Host Controller Interface Specification for high-speed signaling and 
works up to 480 Mbps. The uPD720101F1-EA8 is integrated 3 host controller cores 
with PCI interface and USB2.0 transceivers into a single chip. 
uPD720101F1 has 32-bit 33 MHz host interface compliant to PCI Specification 
release 2.2 and Supports PCI Mobile Design Guide Revision 1.1and PCI-Bus Power 
Management Interface Specification release 1.1. Its System clock is generated by 48 
MHz clock input and the supply of it is 3.3 V power supply, PCI signal pins have 5 V 
tolerant circuit. 
 
Pins Description of MSM6500: 
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Pins Description of PM6650: 
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Pins Description of K9F5608Q0C: 

 

 
Pins Description of K4M28163PF: 



         Tuning Up Procedure & Operational Manual 

36 of 41                ZTE Proprietary & Confidential 

 
 
Pins Description of uPD720101F1: 
Power supply 

 
Analog signaling 

 
 

PCI interface 
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System clock & reset for power management 

 
USB interface 
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Legacy support interface 

 

Serial ROM interface 

 

Test signals 

 

 
3.3.2 Logic circuit tuning up: 
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Cannot turn on : the program does not run and the LED is off  
a. Turn on power supply, check if the voltage level(VPH_PWR) at pin2 of R

670 was correct. If VPH_PWR is abnormal, then check the circuits related 
with power supply, especially the chip-pm6650. 

b. If the VPH_PWR is normal, then check if the outputs of the sleep clock a
nd main clock were correct. If not, please check the circuits related with cl
ock outputting. 

c. If the clock output is normal, then download codes into the Nand flash. If 
the procedure of downloading is not successful, please check the circuits re
lated with the nand flash and the sdram. 

d. If the procedure of downloading is OK, check the circuits related with the 
main chip “msm6500” and the flash and the sdram. If all the connection is
 normal, you should replace the corresponding chip. 

 
 
LED does not work , but the card is detected by computer: 
1. Check if R670 is in open trace state. If so, re-solder it or replace it. 
2. Check if LED HL700 is in open trace state. If so, re-solder it or replace it

 with new one. 

 
 
 
Cannot insert into the card socket of computer 
1. Check the 68-pins card connector is well placed and well soldered 
2. Re-solder the card connector. And if it does not work, replace it with new

 one. 
 
 
The card caused the computer restart or breakdown 
1. Check the 68-pins card connector is well placed and well soldered, especial

ly check if the pins are soldered short. 
2. Re-solder the card connector. And if it does not work, replace it with new 
one. 
 
 

4. Antenna Feature of ZTE MY39 

 Return Loss  
Frequency 880MHz 1880MHz 
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Return Loss -4.11 -12.18 
  

 Gain 
 

ZTE MY39 Antenna Frequency(MHZ) 

E1 E2 H 

824MHz -2.56 -1.37 -1.33 

880MHz -0.74 0.14 0.13 

1880MHz 1.86 -1.54 0.98 

1990MHz 1.39 -1.38 0.39 

XY plane is the E1 plane, that means the Theta=90 degree. 
XZ plane is the E2 plane, that means the Phi = 0 degree. 
YZ plane is the H plane, that means the Phi = 90 degree. 

 
Efficiency  
Frequency 

(MHz) 
824 880 1880 1990 

Efficiency 34% 51% 61% 57% 
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