J600

13 MHz Clock CLK_13IN
g MFTNT 37 17 | <——="" from GIFSYN
— 38 DSC_EN_B
217Hz 63— L
BIC INT x BIC o i
R275 w0 29| DOWNLINK - .
L275 DISPLAY RESFT s u703 UPLINK
CONNECTOR 46| -
@ . I 500 L 275 F———® 48,57, 60 3 MAN_TEST
b -
TX_EN
| Cromr 2 A A 34— -CLK_OUT
RX_EN DP_EN 1 a1 32 1 64 4 54 58 B—— P15 AU
- = > DISPLAY A I SW_RF
@ 1o U403 Pind f—P»| 2
BIC_INT 30
BL_CNTL
i e 2 e | 2| o || |
0 7 . - &
RF_START E N2
0 GIFSYN <— =] aé‘é’ Chip [ROMLCS g 15u704 UBGA BN E ; g9 -
toSMOC 4—=— [F 8§D Select RAM1.CS Sl Z T lzlel 2
oTIC... —® ] P B 10U702 z| 5|7 £l8]s]8
}
10PAC/ SMOC — | RAMZCS g ouTo2 [EEFROY) HEEEEE 5|8
BATT_CNTI u705
VA_SPI_SCK 3 g
- ~ o RESET, -
VA CS 5 < RESE T GND
to SMOC VA_SPI_M1 e HEE
VA_SPI_MO g MAN_TEST 5
p— External ADDRESSS / DATA BUS
! ern;
SPI_MOoS Queued Bus -
SPI_MISO Serid Interface
_ SALMISO ]
SPI_CLK Module
MDM_R AUDIO_IN
MDM_WR — 8
BATTERY
U709
THERM 3610, 1 -
X from CPU
§ Parts of .DATA JHELE BATT_CNTL ATT_FDBA a
0 Backhousing|———" CR607
N L_BATT+J611, 1 Dl
z S = - - EXT_B+ Regulator Output from CLA 4.4V
: 8l o Assembly e - |Qe01 R602 1| Without charging
- é‘ S : A AuDIOOUT | o
i IR [= — L_BATT+ o
z| S| 3| | 2| e o = " = y CHRGC & ISENSE
HEE 4 %) ?(‘ ?(‘ 14 47 46 20 |17 |15 16|
[ r 2 L 1 CHARGER
vy 3 RESET - — L 18| MOBPORTE
- RESET Iy = < J802
RX_ACQ p 5 62 47 98 56 64 63 12 13 L’T me
1ine®
TX_KEY = <‘|= 2 = L
~ - 20 x
o e
MDM_RD . - 3 + 19| ‘| g
MDM_WR 109 RX_AUD Rk
DM _CS ) ) = -rt i> 2 9 -y
— £ g x
SPI_RFCS ol cPU g7 AUX_AUD P g
L | _smos 1| wtertace | | @ S B+ <
SPI_MISO & 28
X s L | R275V
SPI_SCK . | 4’ RX SIGNAL PATH
L 0,25
ST O =l L275v — P TXSIGNAL PATH
to RF_SCK |
= 10 26 —®| R475
aFsy | - ® 27 | — P MAINVCOSIGNAL PATH
SSUCCH 9 e » =| U900 1500
= D/A =
GMSK | 28— TXI_M 15 GCAP | VRef
K] 39
|| P lél?/logc c = £ = —— P REFERENCE CLOCK
noC - £ VSWITCH 5,
39| it BGA 22 3 [ vALsK | Orderable Part
S U P € | mvaTs
S| o G g VACS |, Fiocal mocesor > 1 »ivswiTcH
__ SAT DET | *
[ vASPLMO Boost Mode Circuitry  CR910 Non - Orderable Part

M easured in standby mode

sus/cm

:

28mvpp From the CPU (U701). When high, Rx path enabled end low muted.
RX EN friay X 1 Enables the R swiich (U400) for receive mode:
= 2 Biases the mixer Q420, and low noiseamp (Q418)
From CPU (U701), but inverted by QS0L. High when
TX_EN vpp 1. Enablethe Rf switch for transmit mode & also the GIFSY N for transmit mode.
- 10ms/cm 2. Supply Valtage for the PACIC.
3. IplatesRF, by switching the PA Bias Circuitry ( Not shown).
Controlled at power up by GCAP (US00) & CPU (U701),
RESET ower on 28Vrms 1. Connected to CPU (U70L), BIC (U703), Modem (US01) & Speech coder (UB01).
ms/cm After power up sequence, any chip can hol d RESET low to power phone off if there isa problem.
200ms/
From CPU (U701) to Eprom.
DUAL_CS 28vep 1. Chip Enable controlling read/write accessto and from Eprom (U702).
26V From CPU (U701) to SRAM.
RAM1_CS "I “ "I "I Frosl 1. Chip Enable controlling read/write accessto and from 1st half of SRAM (U704).
26V From CPU (U701) to SRAM.
RAM2_CS "I “ "I "I o 1 Chip Enable controlling read/write accessto and from 2nd half of SRAM (U704).
- From CPU (U701) to Eprom.
ROM1_CS "I “ "I "I Frosl 1. Chip Enable contralling read/write accessto and from Eprom (U702).
Sartup or 28vpp From CPU (U701) to display, viaconnector J101.
DP_EN presskey Toong) em 1. Processor selectsto enable display. When high, the display is enabled and low disbled.
sartupor ‘Speech Coder Interface Thisis asignal from uP (U701) to Speech Coder (US01).
SC_INT presskey  25VPP 1) Thisi iming signal from U701 which ti encading function of the Speech Coder
s/em usoL.
28V, From BIC to uP.
MF_INT Frdezan Thissignal periodically interruptsthe uP at 217Hz. During Power Saving mode thissignal isset
toDC.
From BIC to uP. This Signd interrupts the uP for a number of reasons.
28vpp 1. Keypad detection
BIC_INT presakey  gouelam 2 Power Sense
3. SIM Functions
4. DSC Bus Status Indicators
28vpp From butt plug (J600) to BIC chip (J600). Thisi ink from an external peri
UPLINK Toue om and could be either datainformation or speech information. It is also used to sense the presence of aDHFA and
theignition status of the DHFA with DC levels
From BIC chip (U703) to butt plug (J600). from an external
DOWNLINK svpp and could be either datainformation or speech information. It is also used to sensethe presence of aDHFA and
10us/ cm theignition status of the DHFA with DC levels
From GIF Synto BIC IC - 13M/Hz dock.
CLK_13_IN 16Vpp Thisis the mester clock reference required for the radio
= 50ns/cm
test mode
08, 10% 36# 27Vpp External audio from butt plug, directly to SMOC IC
AUDIOIN 4344, ATTH 5us/cm plug 4
test mode
AUDIO OUT | 08#, 10#, 36¢# 2.8Vpp External audio from SMOC via FCAP to butt plug
A34#, 4TTH 5us/cm
28V o
5u5,pc':" Thissigna isfrom the BIC to the SMOC
CLK_AUD
Itisatiming signal and runs at 512KHz, and times the transfer of speech information on the DSC|
Bus between BIC and SMOC.
Thissignal is from the BIC to the SMOC
ES AUD 8Vpp Itisatiming signa at 8KHz and provides for frame synchronisation during speech transfer on

the DSC bus.

|
I

- If ok, then verify Reset Line.

Tiewatchdog as shown in Signal Flow diagram, and supply power to radio:

- Check that there is B+ present at input to GCAP on pin 40. If not, could be problem with Battery Select Circuitry (Q906)
- GCAP should then drive R275, L275 and VRef. If these are not present, could be a problem with GCAP itself.
- Verify collectors of regulators Q221 and Q222 are both around 2.75V.

- If ok, then check that the SMOC drives the Xtal V aractor Diode CR201 on the AFC line with aDC Voltage.

- If ok, then follow 13MHz path through GIF SYN & BIC and then to Call Processor and SMOC.

- If ok, then check chip enables from Eprom, and SRams at Test Points.

Customer Complaints

Part Part Part Part Part Part # press 2 sec. Enter Manual Test Mode
Designator Description Number Designator Description Number o1# Exit Manual Test Mode
Alert Alert 5009005J03 Q601 Power Transistor Charging 4809579E04 o7 # Mute Rx Audio Path
BT700 Connector Real Time Clock | 0909888MO1L Q602 Transisior Battery Feedback | 4809937C05 z" Unmute R “:d"”’:"
# Mute Tx Audio Pat!
CR607 Diode Charge Line 4809606E07 R602 Resistor | Sense 0680195M64 o7 OnmiteTx Audio Pah
CR910 Diode Switched Supply 4809653F02 U500 sMmocCIC 5199332C04 1100 # Program Main Local Osc. to Channelbb
J500 Keyboard Connector 2809424M01 U703 BICIC 5109962C11 12xx # Set Tx Power level to fixed valure
J600 Connector-Extern 0909449803 U900 GCAP 5109632D75 il Display SW Version Number of Call Processor
— — — 20# Display SW Version Number of Modem
J603 Connector Vibra 0909888M01 U980 Voice Annotation IC 5109152M07 - -
2# Display SW Version Number of Speech Coder
J802 Connector Microphone 0909195E01 U982 Amlifier IC 5109731C03 7 et Continuous AGC
Jgo3 Connector Speaker 0909888M 04 SH11 Shield Call Processor 2609482M01 26xxxx # Set Continuous AFC
J900 SIM Connector 3909426M01 SH12 Shield GCAP 2609481M01 Sx# Initiate Pseudo-Random Seq
[S802 Speaker 5009076E12 SH13 Shield SMOC 2609483M01 S9o0o Synehronize 0 BCA Carie
- - - 36# Initiate A cousti ¢ Loopback
Mic Microphone 5009536H15 SH14 Shield BIC / EEPROM 2609484M01 7 SopTex
Q501 Transistor TX_EN 4809607E05 A5k # Serving Cell Power Level
46 # Display Current Vaure od AFC DAC
47x # Set Audio Volume
58 / XXXXXX # Display / Modify Security Code
59/ xxx # Display / Modify Lock Code
60# Display IMEI
7100 # Display Error Code
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ANT GSw10Cs 12V Tx SIGNALS - 110062#, 1215#, 310#
— Logig *asm_pcs (Q) R zlzo Frequency 217Hz - Ims/cm
. - 43
Logig GSM_*DCS @ I' U 220 Signal frcum PAC to SMOC. . i i
RX SAT DET 3vpp When PA is at or near saturation signal is low, teling SMOC to reduce AOC drive
LOCAL G I FSY N - When the PA is not near saturation this is high, telling SMOC to increase AOC drive.
RX_EN
- %[2_75 OsC. OSC'LLATO'L PR Powe Sep Signal from the SMOC to the PAC
GSM (CH 62 - i 1 -11 - PP ‘When this signal is low, the internal gain in the PAC is unity.
Amerl;szsaggn;xT ANT 047 El MHz ) discrete | 430wz | PLL DET_sw 1215- 300mVpp When this signal is high, the internal gain in the PAC is 1.
GSM -1.7dB GSM 9,8dB
DCS -2.1dB GSM -0,6dB Q460 Dcs 9,848 GSM 10dB " From uP to PAC.
DCS -1,0dB 215 MHz DCS 10dB® 46 _— TXKEY 275Vpp This is a timing signal to the PAC to provide the current path for the initial loop prechafge
7 GSM-22d8 | Ggu 12 8dB GSM-2,2d8 c a7
L pmtO._ U401 DCS § 348 DeS 2208 Q480 DEMODULATION 1Q REF to SMOC p—
. \ DCS -2,2d8 : ' +— < 48 = RXQ e Signal from SMOC to PAC.
— 0 2 GSM -4,5dB AOC 15- 280mVpp This is a linear control voltage for ramp up and ramp down of the PA output level.
Vi V2 | DCS -4,5dB This controls the voltage on the exciter control output (EXC) from the PAC.
exr ant 4 § 3 \ © 16/ VRef Signal from uP but inverted via Q500 and used to time
SW_RF i -
from and to % 3 2 18428 MHz RX_EN MDM_ANA_VCC TX EN vpp 1.GIFSYN 2.TIC 3.TxVCO 4.PAC 5.RF Switch
J600PIN2 = T DCS(CH 700) GSM (CH 62) DCS(CH 700) - to SMOCand 13 MHZ Clock - Enables Tx Path when high
U403 732,4MHz ® 1627,8 MHz B+ Signal f P inverted via Q504
SWITCH . 51 {=——— RF_START ignal from uP inverted via .
| o Logig_asu_+pcs (D @rxars DM_CS 28vpp Enables TIC, PA and TX VCO.
EY Logig * GSMiDCS© When high, this enables Tx path.
r— — - — — — — — — 7 ﬁ E From SMOC IC to GIF SYN
28|53 . | MAINVCO sevee |z |3 2 59 CLK_OUT ™ 21vep This signal is the in-phase input to the I-Q Modulator of the GIF SYN.
x| x| x| g =
I (E—
[ o L — 4 |2 %o From SMOC IC to GIF SYN
@@@@ N GSM (CH 62) DCS(CH 700) —‘ 21vpp This signal is the quadrature input to the 1-Q Modulator of the GIF SYN.
ag 8139MH
| £3 PLL I‘— &l Y702 hFe
GSM (CH 62) 2E
%024 MHz | g5 A %E o Modem Callprocessor Interface
oI
| From uP to SMOC.
CR203  CR202 28vpp
DCS(CH 700) L ‘ _ T — MDM_RD 500usicm This signal indicates when the uP is reading data from the SMOC. High when enabled|
‘ 17478 MHz ——
2,8Vpp From uP to SMOC.
R275 GSM/DCS SPISERIAL |« 52 | RF_sPI MDM_WR s00usicm This signal indicates when the uP is writing data to the SMOC. High when enabled.
GSM -0.4dB DCS = L{ DATABUS 53
. RF_SCK
Fisor [oum r— = —— — 3 S Rx SIGNALS- In Standby M ode
GSM -17dB GSM21dB  GSM 8,7dB | VCO | w1
GSM -5dB
DCS -13dB 7
crovs oS 56 —@—Dﬂ Uso/Tc W, | P—dowcs - . From uP 1o SMOG
9,10 nee 2,8V This is an interrupt from the uP to the SMOC. When high this indicates to the SMOC the
VR353 8| CHARGE B RX_ACQ 8vpp fagie
PUMP —— ra7s ! 500us/cm beginning of the receive burst.
2,12, A 61
GSM 2,5dB | I 4 - r275 ~ 52 ™oP From uP to GIF SYN
DCS 6,0dB L ~ VR34 | . MODULATION &3 T™>QM from SMOC RF_START \ \ 53“,;'15,. Signal to drive the GIFSYN IC. This is a pulsed signal which controls the sending of SP! dat
4—64 — TXIP to the GIFSYN for all RF functions.
GSM 170MHz - TXI_M
e DCS10MHz s o gy | Rx SIGNALS - 110062#, 262000#, 25013#, 241#
- discrete T e | Freguency 217Hz - Ims/cm
@ circuty 4’ RX SIGNAL PATH €9 oy
Logig GSM_*DCS > Lo From GIF Syn to SMOC IC.
LOCAL —M— is i i
Logig *GSM_DCS™~ o) CR26) OSCILLATOR 4’ TX SIGNAL PATH RXI 500usem This is a baseband analogue signal to A/D convertors of SMOC
GSM_*DCS GSM 340 MHz . MAIN VCO SIGNAL PATH From GIF Syn to SMOC IC.
DCS 240 MHz RXQ | —— M ——— 1ovep om )
0271:[ 10 500us'em This is a baseband analogue signal to A/D convertors of SMOC
" - —_
4 = ° ——— P REFERENCE CLOCK Lasvrms From SMOC fo GIF Syn.
‘>< o - 1Q_REF |———————————— Shougam This is a DC level from SMOC for the RXI and Q signals to ride on.
=
/. 2 Orderable Part
AOC_DRIVE Non - Orderable Part
Designator Descripti on Number Desi gnator Descri pﬁon Number # press 2 sec. Enter Manua Test Mode with Test Card Before actually removing any cansit may be wor th checking the RX 275 @ ,MDM_ANA_VCC @ ,RX_EN @ ,-10v @ and Put the phone into test mode and key in the commands: 110062#, 1200#, 310#
i i Firstly if no Transmiter output we should check the modulation output at U220 Pin 4 and the Main VCO
Al Antenna Connector 3909155101 Q350-351 TX VCO Transistor 4809940E01 01# Exit Manual Test Mode if the Logig_GSM_*DCS, ishigh to switch the output of Q412 Piné and Q205 Pin4 to high. v P Py
n 0 n i t point t tablish which of the signall issil if both the I i .
CR202 Main VCO Varactor 4809641F02 Q411 Receive Power Transistor 4809527E24 07 # Mute Rx Audio Path TEST MODE: Typein Key commands: 110062#, 262000#, 25013#, 241#. Test for a set level eg. (-30dB's) ansdint __to compensate cabl losSed° M —==—==to establish which of the signals are missing orif both the signals are missing.
8% Unmute Rx Audio Pah @ - If the modulation output is missing and Main VCO isfinethen removeésHO3 and check in the TX Local Oscillatpr
CR203 Main VCO Diode 4809948D10 Q412 GSM / DCS Switch 4809939C07 _ The only real short-cut we can take is by probing the 215MHz test p&=/__ (pin 310f GIF). the CR212 and the tuning voltage from U220 Pin10. Check if Q222 and Q221 have both 2.7V.
CR220 RX L OscVaractor 280964102 Q430 Recave Power Trangstor 2809527E32 oo# Mute Tx Audio Peth -1 the 215is OK then we can assume problem lies around GIF, either 430MHz Local Oscillator or in generation of RXI and RXQ. The can If still no problems found, measure from CRW_CS at SMOC Pin2. If ok replace U220.
5 _ _ _ 10# Unmute Tx Audio Path SHO3 should then be removed. Check that IQ Ref from the SMOC is around 1.38Vdc and then the RXI and Q outputs from the -1 Main VCO ismissing but modulation isfine removeSHO7 and check discreteSF_VCC U220Pin23 and
CR221 Master Xtal Varactor 4809641F04 Q460 Receive Mixer Transistor 4809527E20 1100 # Program Main Local Osc. to Channel faulty. Main VCO  tuning voltage U220 Pin21.
- - — - - If the 215V hz islow probe the R.F inputs to the Mixer to see which RF path (RF INPUT or MAIN VCO) the fault lies on. )
CR223 Tx Local Osc. Diode 4809948D05 Q480 IF Isolation Aplifier 4809940E01 2xxi Set Tx Power level to fixed valure -1 Main VCO islow, the main suspicions are with the main VCO, or the VCO filter (FL461/462) ar@HBiEzan should be removed. - 1f bothMain VCO and modulation are missing then check the collectors of Q221 and Q222 for 2.7V. If ok, thep
CR261 Tx Loca Osc. Varactor 2800641F02 U220 GIFSYN IC 5109632D92 194 Display SW Version Number of Call Processor . If the input to the filter is low, then there is some discretes under the VCO can. €héck C U220Pin23 and Main VCO tuning voltage U220 Pirf1. check from CPUDM_CS at SMOC Pin2. Possible GIF SYN or SMOC problem.
. . - 20# Display SW Version Number of Modem - If RF INPUT, and the MAIN VCO OK, the main suspicions are with the 2 input filters FL400 and FL401 and tHgH@inshould be removed. - If TX isgenerated but islow then we look for problems und8H02 and SH09 and follow path through to antennf.
CR303 TX Exciter Diode 4809948D10 U401 Antenna Switch IC 5109572E04 24 Display SW Version Number of Speech Coder If the signal is low at the input to these, it could be losses caused by the Antenna Switch U401.
FL30L 1St Rx Filt 9109193703 U403 Switch Control 5109923D14 - 1f 947.4 and 794 4 RF values are fine but 215V Hz into GIF islowlK)__ then we must also remove Gt08. The SAW filter (FL480) - TX looks OK but fails in wingate check at the T/R switching circuitry (U401/U403) switching RF to J600 Pin2
X Hiter 1 ntrol 254 Set Continuous AGC and 1k leofation AMP (480) is located under here. : and the J600 connector itself.
FL400 2nd Rx Filter 9109144M01 U301 PA Dual FET IC 4809527E31 26xxxXx # Set Continuous AFC i
FL401 VCO Filter 9109111C08 U370 TICIC 5109879E12 Sk Initiate Pseudo-Random Sequence wi
" 33xxxx # Synchronizeto BCH Carrier
FL480 IF Saw Filter 9109035M01 U340 PACIC 5109632D91
36# Initiate A cousti ¢ Loopback
FL461 EXT Antenna Connector 9109157M01 VR353 TX VCO Varactor 4809877C06 37F Sop Test GSM / CHANNEL Tx Rx MAIN VCO Rx I.F RXIFLO T E
FL462 GIF SYN Power Transistor 9109429304 VR354 TX VCO Variator 4809877C04 45xxx # Serving Cell Power Level
1-Low 890.2 935.2 782.2 215 430 170 340 Europe Middle East & Africa Customer Services
1l i i i 46 # Display Current Vaure od AFC DAC
Q200 Main VCO Transistor 4809527E30 SH1 Shield Low Noise Ampl. 2609474M01 — Sl : TEVEL 3COLOURDIAGRANS Rev 10
Q201-202 Main VCO Transistor 4809527E24 SH2 Shield PA 2609475M01 X udio Volume 62Middie 9024 9474 7944 25 430 o 340 Dud band ZAP
— — 58 / XXXXXX # Display / Modify Security Code
Q205 GSM / DCS Switch 4809937C07 SH3 Shield GIFSYN 2609476M 01 i _ 124-High 914.8 959.8 806.8 215 430 170 340 Colin Jack, Michael Hansen, Billy Jenkins Page 2 of 2
59 / xxx # Display / Modify Lock Code
Q221-222 Supply Transistor B809579E18 SH4 Shiel Exiter 2600477M01 so# Display IMEI DCS/ CHANNEL Tx Rx MAIN VCO R I.F RXIFLO TXIF TXIFLO . -
Q305306 PAC Transistor 2809939C06 | SH5-SHY Shield VCO TIC 2609480M 0L Ti00% Display Error Code Eu M’ddle East & Afnca
- - - 1-Low 1710 1805 1590 215 430 120 240 )
Q309 GSM / DCS Switch 4809939C07 SH8 Shield Mixer 1so Ampl. 2609478M 01 tome S =
Q330 TX Buffer 4809527E26 SH9 Shield Rf Switch 2609479M 01 700-Middle 17478 18428 16278 25 40 120 A0 s r ervms
Q331 TX Predriver 4809527E24 124-High 1785 1880 1665 215 430 120 240 t eve I 3 A uth O riS e d
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