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5.1 General description

5.1.1 Product overview:

A12 product is new model phone designed by ZTE, it works at four band, EGSM? GS
M? DCS and PCS band. Its weight is only 77g, the size is 106mm x 44.4mm x 16.8mm.. |
t has STN screen which pixels is 96 x 64 dots and has 16 polyphonies.

A12 CPU runs a 13MHz, with 32M Flash Memory and 4M SRAM. The main IC includ
e baseband chip (AD6537B and AD6525XCA), RF chip (AD6539? RF3146) and memory
chip. A12 can did 3 hours continuously and can be in idle mode up to 130 hours, using 720mAH
battery.

2 of 24 ZTE Proprietary & Confidential



ZTEIIH% Tuning Up Procedure & Operational Manual

3.1 Principle of Rx Circuit
3.1.1 A12 supports quad bands: GSM 850/EGSM 900/DCS 1800/PCS 1900.

GSM 850: PCS:

Channel Range : 128-251 Channel Range : 512-810
Downlink: 869MHZ-894MHZ Downlink: 1930MHZ-1990MHZ
Uplink: 824MHZ-849MHZ Uplink: 1850MHZ-1910MHZ
Duplexer: 45 MHZ Duplexer: 80 MHZ

Bandwidth: 200 KHZ Bandwidth: 200 KHZ

Power Level Range: 5-19 Power Level Range: 0-15

3.1.2 A12 Block Diagram for Receive Path:

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 RF_Switch from the RF Connector to
control the working status.

After the signal comes out from RF_Switch, it goes into the related Saw Filter, and
the signal turns into two signals.
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Block Diagram of Rx
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U1000 is the transceiver, a very important chip set. For the receive part, it mainly
completes: LNAs( Low Noise Amplifiers) ? Down-Converting Mixers

? Baseband Amplifiers/ Low Pass Filters and so on.

Four differential  LNAs with programmable-gain drive a direct conversion
demodulator that mixes down the received signal to baseband. The down converted
sgnds then pass in quadrature to the baseband programmable-gain amplifiers and
low pass filters for channel selection. The programmable-gain baseband amplifiers
and the LNA gains are set via a standard 3-wire serial bus.

The baseband signals inside the Baseband Processor will be proceeded with analog to
digital conversior? decoding? digital processor? digital to analog conversion, and the
audio signal will be available to drive receiver.

3.1.4 Receive path circuit tuning up

We separate the failures in 3 parts. Logic failure, receiver failure and transmission
failure. First we need define the failure according to the failed item then we begin the
analysisin detail.

Receiver key parameters include: RX LEVEL? RX QUALITY? MOBILE CALL?
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FLATNESS? TIME MASK? PHASE ERROR? FREQUENCY ERROR, etc. Here are
the equipment we need to analyzer the problems( Such as. EGSM) :

a Set Agilent8960 to the specific channel and atitude of transmitter of the
basestation .

b. Power on the mobile, the mobile is connected with Agilent8960 by the RF cable,
and let the mobile be in the receive & testing mode.

c. Power meter and oscilloscope.
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Stepl:Measure the received signal according to signal flowing chart.

Measure the signal with spectrum analyzer on L1401 to check if the input signal is
right. If wrong signal was detected it maybe J1400 cold sold or part defect. Measure
the signal on pin2 of U1300 to check if the input signal is right. If wrong signal was
detected it maybe C1401 cold soldering, tombstone part, part missing or screwed part.

Step2: Measure the output signal from U1300 to check if the signd is right, GSM850
signal: measured from pin 10 (Measure at C1311); EGSM signal: measured from pin
11 (Measure at L1321); DCS signa: measured from pinl2 (Measure at L1331), and
for PCS from pin 13 at (Measure at R1341). If the signal is not right, should check if
U1300 cold soldering, soldering short part, part defect or un-soldering. If no defect
was found at U1300, then check if the control signa “TR_SW1 RF, TR _SW2 RF,

TR_SW3 RF, TR_SW4 _RF” isright. If the signal is not right please check D101 and
parts around them. If no clear issue found, change U1300,D101, one by one.

Step3: Measure the input signal and output signal of SAW Filter. If the input signal is

wrong, check on C1311:GSM850,L.1321: EGSM ,L1331: DCS and R1341:PCS. If the
output signa iswrong , check the filter U1210:GSM 850, U1220:EGSM , U1230: DCS,
U1240:PCS.

Stepd: Measure 1/Q signal output from U1000. If the signal is not good, check if there
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are defects on U1000. Also need check the working voltage of U1000.

3.2.1 Transmit path circuit block diagram

1300
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Transmit signal block diagram

3.2.2 Audio signal turns into electrical signal by MIC, changes into baseband
signals by A\D conversion? encoding? D\A conversion into U1000.
The transmit section of U1000 radio consists of a quadrature modulator, a high speed
phase- frequency detector (PFD), with charge pump output, a Tx VCO and a feedback
down converting mixer. These components implement a transation loop modulator
for directly modulating baseband signals. The VCO output (divided by 2 for low band)
is fed to the power amplifier (a portion of the transmitted signal is also fed back into
the down-converting feedback mixer as part of the translation modulator feedback
loop). An integrated power control loop is used to control the power amplifier's
output level.

RF signal comes out of RF-PA(U1100) and transmits from the antenna by the
RF-Connector.

3.2.3 Transmit circuit tuning up

Key parameter of Tx circuit is “Freg. error’, “MAX POWER”, “TX-CURRENT”,
“PA table”, etc.

Following is norma analysis of the circuit, according to faled item to do more
analysis. Confirm the instrument for analysis is good:

a. Power on the mobile, enter the key and let the mobile be in the transmit/testing
mode, like EGSM: Channel 1? Power Level 15;

b. Set the spectrum analyzer to the correct center frequency 890.2MHZ? bandwidth
10MHZ? and suitable scan time;
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c. Power meter and oscilloscope.

Stepl: Measure the 1/Q signal from Baseband Processor(D201) to modulation and
demodulation IC (U1000). If the I/Q signa is not good, check D201.

Step2: if 1/Q signa is good, Measure the output signal of U1000, If the signal is not
good, check U1000, and parts around U1000.

Step3: If the signa output from U1000 is right, continue to check output signal of
PA(U1100). Measure the GSMB850/EGSM signal at pin6 of PA; Measure DCS/PCS
signal at pin31 of PA. If the output signal is not good check PA or parts around PA.
Check the operating voltage “VBAT” and control signal.

Step4: Measure the input signal and output signal of RF-ASM (U1300). Also need
check and control signal of U1300 . Measure antenna at last. Check J1400,Antenna, if
the signal is not good.
3.3 Principle of Logic Circuit and tuning up

3.3.1 Principle of the logic circuit:

ADG6537B Functional Block Diagram:
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The logic ciucuit adopt two complete circuits insde the chipset, provide baseba
ndprocessor, charge control, power management, EMS memory management and
etc. It includes: 1. AD6537B: an analog baseband & audio interface, with bas
eband tranmit and receiver section, power management section, which include v
oltage regulations, battery charger and battery protection, etc. 2. AD6525: an ind
ividua System Controller with ARM, Digital Signal Procesoor & clock , keypa
d control and etc. The functional block diagram of individua chipset and signa
| connections between AD6537B and AD6525 and pin description are as beblo

w:
ADG6525 Functional Block Diagram:
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Signal

connections between AD6537B and AD6525:
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Pins Description of AD6537B:

Absoluts Maximum Ratings

Minimum Maximum
Voltage Vaoltage
Baseband Transmit & Receive Sections (5 terminals)
voltage input / min{ 2.75 W, T
P \roltage— :j'lﬂ';m open AGND2-03WV UAEI{EI LY I-channel positive Inputfoutput
vollage input / min{ 2.75%, 3 :
IN voltage oulput open AGND2-0.3V VABB + 0.3V} I-channel negative Input/output
voltage input / min{ 2.75 V, oy ,
apP vollage oulput open AGND2 - 03V VABB + 0.3V} Q-channel positive inputioutput
vollage input / min{ 2.75%, - 5 2
QN vollage oulput open AGNDZ2-0.3V VABB + 0.3V} Q-channel negative inputfoutput
ming 2.75%,
Pa voltage output loww AGND2 -0.3W VABB + 0.3V} power ampifier control output
Auxiliary Section (14 terminals)
Awtomalic Freguency Control DAC
AFCDAG voltage output open AGND2 - 0.3V \.rﬂ:g .3_;53\.\:_, } EEEB'U‘:"‘"“ Trec ey comimi UG
Voltage Reference
AGNDA analog ground voltage refersnce ground
REF vollage output AGNDZ - 0.3V V;‘g‘.{: : ';53\'{; j voltage reference
REFBB voltage output open aGND2-03y [ 278V } g e msus
min{ 2.75%,
REFOUT vollage output open AGND2Z - 0.3V VABE + 0.3V ) voltage reference output
BEFCHG vellage output open AGND2- 03V 275V voltage reference output
Auxifiary ADC
voltage input / min{ 2.75 Y auxiliary ADC input or tamp. sensar
AUXADCH voltage output / Gpen AGNDZ - 0.3V 7 : "y :E B
curment input WABE + 0.3V ) | current reference
ALXADC2 voltage input AGNDZ -0.3V Uzlli:g ‘3;53\'{., ) auxiliary A0C input
Temperature Sensor
current output / min 2754, temp. sensor channel 1
TEMPA voltage Input Gpen AGNDZ - 0.3V VABB +0.3V) | inputioutput
current output / ming 2.75%. temp. sensor channel 2
TEMP2 voltage input Gpen AGNEZ - 0.3V WABEB +0.2%) | inputoutput
Light Controliers
LGND analeg ground light driver groumnd
LIGHT1 ‘{jﬂﬁ;‘f“‘” veltage apen LGND - 0.3V 55V light 1 driver output
LIGHT2 e Teoliage open LGND - 0.3V 55V light 2 driver autput
LIGHT3 Eﬂf;f’a'” voltage open LGND - 0.3V 554 light 3 driver output

10 of 24 ZTE Proprietary & Confidential



ZTEII:B% Tuning Up Procedure & Operational Manual

Abzolute Maximum Ratings

Minimum Maximum
Voltage Voltaga
Audio Section (18 terminals)

Analog Audio Oulpd 1

min{ 2.5,

AQUTIP voltage output open AGND3 - 0.3V VABB + 03V audio outpat 1 {32 2) poesitive cutput
min( 2.75V, awdio output 1 {32 12) negative
AQUTIN voltage output apen AGND3 -0.3V VABB + 0.3V) | output
Anafog Audio Owlped 2
SPWR (2) voltage input SGND -0.3V 55V awdio outpul 2 power supply
min( 5.5V, audio output 2 {8 ()
AOUT2R (2) vollage output open SGND -0.3W SPWR = 0.3V) | positive output
. minf 5.5V, awdio output 2 {8 1)
AQUT2N (2) voltage output apen SGMD-03 W SPINR - 03V) | negalive output
SGND (2) analog ground awdio output 2 ground

Anafog Audio Ouwlpud 3

ming 2.75 V, auwdio output 3 {32 (1)
VABE + 03V ) | positive output

ming 2.75 W, awdio autput 3 {32 ()
VABB + 0.3V ) | negalive output

AQUT3P voltage output apen AGND3 -0.3V

AQUTAIN voltage output apen AGND3 -0.3V

Analog Audio inpuf 3

min 2.75 W, awdio input 3
VABE 4+ 03V) | positive Input

min( 2.75V, awdio input 3
WABE + 0.3Y) | negative input

AINZP vollage input AGNDS - 03V

AIN3N voltage input AGND3 -0.3V
Analog Avdio lnpuf 1

ming 2.75V, awdio input 1

VABB + 0.3V ) | positive volceband inpul
minf 2.75 W, awdio input 1

WABE + 03Y) | negative voiceband input

AINIP vollage input AGNDS -03V

AINTM vollage input AGND3 -03V

Aralog Aucio lnpat 2

min{ 2.75V, awdio input 2

VABB + 0.3V ) | positive volceband input
min{ 2.5V, audio input 2

WABE + 03Y) | negative voiceband input

AINZF vollage input AGND3 -03V

BIN2MN vollage input AGND3 -0.3V

Abzoluta Maximum Ratings

Minlmum Masxdmum
Vaoltage Valtage

Power Management Section (48 terminals)
Violtage Regulators
VBATT Battery AGNDY - 0.3V 55V digital core regulator Input
VOORE (2) vollage output open AGHDE - 0.3V 275V digital cora supply
VBATE (2) Battery AGNDE - 0.3V 55V memary interface regulater imput
iRl 5.5V,
WVIMEM (2) voltage output open AGND4 -03 W V;.ILT 03V mermary interface supply
min{ 5.5V, ) 2
WMEMSEL voltage input AGHDE - 0.3V VBAT - 0.3 %) memary supply voltage selection
VBATL (&) battery AGNDS - 0.3 W 55V axtemal interface regulator input
min( 5.5V, .
VEXT (2) voltage output open AGND4 -03 W VBAT - 0.3V) axternal interface supply
VBAT4 baltery AGND4 - 0.3V 55V S Interface regulator Input
_ min( 5.5V, :
WVSIM voltage output open AGND4 -0.3 W VBAT - 03V} SiIn interface supply
VBATE battery AGHND4 - 0.3V 55V real —time clock regulator input
VRTC vollage output open AGHDY - 0.3 55 real-time clock supply
VBATZ2 () battery AGND4 -0.3W 55V analog baseband regulator input
VABB voltage output open AGND2-03W 275V analog baseband supply
BGNDZ analog ground analog baseband ground
AGND3 analog ground analog audlo ground
voltage-controlled crystal oscllator
WBATY battery AGND4 - 0.3V 55 requlator input
: minf 5.5V, vollage-controlled crystal oscillator
WVWCXO vollage output open AGHNDY - 0.3 Y VBAT - 0.3V) | supply
VIMIC voltage output open AGNDE - 0.3V 275V microphons supply
AGND4 analog ground power management analog ground
VBATS battery AGHDE - 0.3V 55V regulator input
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Ahsoluie Maximum Ratings Description
Minimum Maxdmum
Voltage Voltage
Regulalor Confral
mind 5.5V,
KEYOM voltage input AGNDY - 0.3V WVEBAT + 0.3V} power-on key input
min 5.5\,
KEYOUT voltage output AGND4 - 0.3V VBAT + 039 power-on key output
Batfery Charger
VCHG voltage input 55W charger supply
ming 5.5,
GATEDRIVE current autput open AGND2 -0.3V VCHG + 0.3V} charge DAC awtput
current autput / i
BATTYPE voltage input open AGHND2 -0.3V 275V battery type identification input
ISENSE voltage input AGHD2 -03V '«félm'i _SDS SVV 3 charge current sense input
’ mini 5.5\,
VBATSENSE battery AGHD2 -03V WBAT - 0.3 battery voltage
Resorved
NC_R12 reserved, do not connect
NC_B0S reserved do not connect
NC_BO7 reserved do not connect
NC_T15 reserved do nol connect
NC_G16 reserved, do not connect
NC_E15 resenved, do not connect
NC_E16 reseived, do not connect
NC_F18 reserved, do not conmect
resenved,
VBAT_NET VBAT VBAT must be connected to VBAT
NC_RO1 VCORE VCORE mesenved, do nol connect
resenved,
GHLNET AGNDY AGNDY must be connected to ground
resenved,
R NET AGNDY AGNDY must be connected 1o ground
NC_T12 AGMDO AGNDOD reserved, do not connect
reserved, may be connected lo
RSVD _C16 AGNDD AGNDD RSVD_A16, otherwise do not
connect
reserved, may be connected 1o
RSVD_A1E AGNDO AGNDO RSWD_C16, otherwise do not
connect
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