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Schematics
Company Confidential

NMM-3

VREFRFO1 > VREFRFO1 RFCLK > RFCLK
GRXQ > erxa
HELGARStX > HELGARStX GRXI > GRXI
GRF_temp| > cr_temp
TP > TP
™ [> TC
GTXQM
GTXQP
GTXIM
GTXIP
= RFBusclk
PAbias RFBusDa
RFBUSEN1X
TX_PA
OSC_IN
™C
PAT [ > IPAT
RX_IN
PApwr > PApwr TxPwrDet| > TxPwrDet
PAbias
TxPwrDet
TX_PA
TXIP TXIP
TXIM TXIM GTXQM
TXQP TXQP GTXQP
XM TXQM GTXIM
GTXIP
RFBusclk RFBusclk
RFBusDa RFBusDa
RFBusEn1X RFBusEn1X
VrefRFO1
TXVCOpwr > TXVCOpwr VREF_CAL > VREF_CAL
TXpwr > TXpwr Iref1 > Ireft
TXA1 > TXA1 > ez
TXA2 > TXA2 WTX_Temp > Wix_Temp
TEXRstX > TEXRSstX
HexPD > HEXPD
0SC_IN
WCDMA_RX
RX_IN
CALIN
WRXIP WRXIP
RFBUSEN1X WRXIM WRXIM
RFBusDa WRXQP WRXQP
RFBusclk WRXQM WRXQM
VrefRFO1
aFc > AFC 0SC_IN
CALOUT [ cacour
RXA1 > RXA1 REFH > VREFH
RXA2 > RXA2 > vrerm
REXRSstX > REXRSstX VREFL| > VREFL
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NOKIA CCS Technical Documentation
Title: RF GSM

Band Channel RX VC/RX VCO/RX X VCO/TX VCITX
GSM 900 37 942,4MHz ~2,54V | 3769,6MHz 3589,6MHz ~1,8V

GSM 1800 700 _ ~2,2V | 3685,6MHz 34956MHz | ~1.4v

RE01
VR3 VRIA 10R

c606;
1on

i

ce05
100n
c601

s6p Neoo
oo I HeLoT
C603. 10p 12 [ves T BB |_Ni4
100n VRF_RX c2BB1_I| P14
€600 VLo ciesi Q| P13
Less 27 VRRE czesial P12

vep
o voio cp_pros_i|_c12
VF_RX cmpros 1| Fi2 ce21
T VRF_TX cp_pros_af Hiz 4700
L63s L e i Iy cM_DTos Q MD;P ce26
[ 1 VPAB o 470p
CcPFL 4{
cte e o s w  [RXI/Q(22)
| I 814 |G Rx cp.ral 4 4700 W
I S omFal Jiz ce20
WAL INM_D_RX 470p 2 4608 > orxi

]

A2 INp_p_RX ouresif P 7
AN INM_P_RX OuT_BB1_Q K8 J611 > GrRxaQ
IN_DCN2_I | M12
ZH FIVYYS IN_DCNz_a [ s
LOBISC101A3700 €5 |iwe e
6 E6 LNAB_D RXI M1
v e VREFRF01=1.35V
H Rxa|_po
§|§1—_‘ oo L “«
n E—] o ve_ext| K1

<Jvrerrrot

—
2 Re_ext [ Lis o1
I Ro04
oo uJource e
k6

veo G50 I
— R 0L soATA Reuspa
1633 1k SLE RFBUSEN1X,
RESET HELGARstX|
ot ] cose
¥
[ ces3 l
W H] o ose | 19.2MHz (2a
L634 OSCBUF_REF | M3
900mVpp
- VCO0.7V - 3.8V 141 ve oer
VPGCTRL_FB || €560 <J osc.N
_E3 | VPECTRL_FB c662 " 100p -
e vpecrmiz TXC(4,5,6,7)
H1 K10 RB06
¢ ST opouni ¢ 1 T [0 - <3
38 L638 L639 Txa 0
D1 JiNm G TX »
_E1__lvBiAs G TX
Use 2n2 for cap coupling €642 A3 OUTP_G_TX <] e
[l OUTM_G_TX
C551 1
= cs52 | 100p 2n2 Ad OUTP_S_TX
BE 4 e o 5 Jour_s_x
4
o 11 B1
X501 18 AT MODOUTM_P_TX xiof P4 RO .
GSMANT | R641 Re4z TX1_180 |4, ce16
RF —" iy B 28 e OUTP P_TX Q0| 2x5k6
yrog P OUTM_P_TX TXQ_180 | P 68p
e Reos ca | onore_Txe ReFouT|__J5
” . —cE v TXI1/Q (20) e
4 I E0 Jono iz retemp| K3 oTxam
TX GSM900 (23) .
et kg P ono_sur net |_u10 o817, 266
0 I 5 |cnore 1x Ne2 KT 68p
. X M9 GND_BB Ne3| Fi4 GTXQP
i Ry 2 | €12 |enorrRx
| 7 Jow o
ME— Lii} GND_CP vix_B_P| A10 =
L3 GND_DIG VIXLO G | C10
K12 | GNDF_RX vix.o p|__©s
TX GSM1800 (24) = o [UEME
L]
W
= o -—
oL L=5.0 ces7
Power Amplifier TX GSM900 (23
(23)
i~ UT_UNBAL IN
e VTX_B_G(17)
10 10p g2 562 iz
2 D 4350385
£8
1 o G
C563 25|ne vecz |2 Ls54__ sneH 42RI100MHz L cess
A it e A SR I T
568 100p, 24| NC Veet |3 I“’" 3p3 56p
L o— 72 e ocs rin Ro50
LDC15D190A0010A = GsM LTy
C569 B1_OUT Bq N /=040 4] GSM_Rfout NC | 6 il
Lo
M sovr | f L o Vez|7 -
r | bcs I[Re 60
cour TERM Res4 ol o Neife 1Msp
p G - n
— GSM pes 10
L 6] NC NG |11 ( )
C565 C564 oes oes VTX—B—P 18
- 14 oes 13 2561
DCS_Rfout Vo3
]
VPCTRL_G (GSM900) (13, 14)\
—
B

[VPCTRL_P (GSM1800) (15, 16)| \WTXLO_G (GSM900) (19)] .

10 277
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Title: RF WCDMA

W(DMA Direction Channel Frequence | VC/TX | VCO/TX W(DMA Direction Channel Frequence | VG/RX | VCO/RX
9612 (Low) 1922,4MHz |~2,50V|3844,8MHz 10562 (Low) 2112 4AMHz | ~1,62v |4224,8MHz

X : =
Uplink (UL) 9750 (Middle) | 1950,0MHz |~2,78V|3900,0MHz 10700 (Middle) | 2140,0MHz | ~2.26v |4280,0MHz
9888 (High) 1977,6MHz |~3,24V|3955,2MHz 10838 (High) 2167,6MHz | ~2,95V |4335,2MHz
Pﬁ f)lhgnal _— TX control - Algorithm Mode
et Phone power: _
Freq.: 1950MHz (9750) Start level: -50 - +10dB = 1.5V
Set Analyzer: +15dB = 2.58V _
Center Freq.: 1950MHz = N703
RF TEST CONNECTOR (onter fied: +21dB = 3.68V Located in BB area  VBAT LM2B1AATLX
X962 Span: 10MHz o e Ui N
c-y Sweep: 200MHz Casr ND B ows o
ANTENNA PADS l j RBW: 100kHz 4u7 | a3vop  Eanec|B1 | 10p o
e VBW: 1kHz T
X963 B GND GND
& L_B3pvN  EAOUT|C! |
L999
. 3l sw synemope | D1 | ;:290”
RF9212E8.3 D3l pGND EN|D2
TX WCDMA (35) 14 4 ogs 997 coge
TXA2 (TX control Manual 7960 —{bcs veer P TX_PA 1u0
Lo70 FN 2 . 2u2_10v + R998 R963
Mode. Set only TXAZ to z6 LDC181G9613B-32 13 | acs R  +——<mwc
800 (DAQ)) = 80mV Rx| DUPLEX fTx ~R195 N mMouT IN 10 | RFOUT GND |3 GND GND 47k 33k
o 1 = L
xPurbe! - 8 Jveez wRee |6 Ro65 [1.5V (TX active)|
E v GND IREG | 7 - 1 :
WTX_Temp <} ? Cor j£980 100R
= 1u0
BAS70-07W
ek oa. <} 0.6V- 1.5V IWEMA | T | e | T
Co64 | PAP
T o[> (depends on vas0 PA To0R signal (37)
{ f Set G tor: -48dB
y RS N | 1) Logated in BB farea (45 CLENSELS
e [> — powerleve — Freq.: 2141MHz (10705)
VR2 100R V Y- PAbias = 80mV - 144mV
d < o
R958 (depends on powerlevel) Set Phoenix
co02_ 1 T RX control: Algorithm mode
1lelle g3 o O [ome| oo Frequency: 2140MHz (ch: 10700)
SIE 0
g8 33§ 1 o T ~1V (TX active) \ i
N900 L906 * GRXAZ} L
‘475\/‘ TEX3.3 W"H L961 2000 RX I/Q [37)
VR1B C1 | vPATE GNDAGC_1| D8 C946 C952 o~ B39192-B4176-U510
F3 | vpig GNDAGC_2 [ D9 10n 15p 2n2H DC offset 700mV.
G3 | vpPLUs GNDAGC_3 [ D10 I I LQSQJ i BAL-IN UNCB)G';I_
- — N902 BAL-IN - VR6
VrefRF01=1.35V| :: vLO GNDPATE :g PAA GND IN-GND 816 R845 R844
cot2 VPRE GNDTC HEX4.2 i cas2 ces3 = e I = I
R907 J8 |v FILTER GNDMoD w_1]| E9 | 2 [ Sore] 12 ll 1950MHz I 22 180p T80y T, T 00 100k 100k > vrxiu
vrefRFO1 >} Imp €909 fae H9 [ vsA_FILTERGNDMOD_W_2 | E10 3 | m outm | 13 c821 R806
15p G10_| VANA_FILTERNDMOD_W_3 | F8 10R
bt J&901 T C6 |ves GND_DIG | G1 15 | xep vocans | 16 R802 ~ 1p0 NC {> wexip
fouos GNDss A9 6 1GCIN  GNDBIAS | 17 | N {> wrxam
€10 |vacc GNDBBMOB | G9 —— NC
C9 | vauap1 GND_PRE | J5 680R R800 NC RXIM [T
B0 |vaz  whiwos [ 2 ] B SR %I Cﬁs:IC%:,gI A b ~xip KT I > wrxap
C7_|vrc GNDVIP | B3 [ Ro+— RXQM
G8 K8 2k7 TESTOUT RxQP [
e VBBMOD GNDFILTER K 7 |veere  vecout| @ vee 4 830 ce31_l_ cs3 ceaa_|
;05 WP GNDLO |23 8 | GnDTe  GNDOUT |10 LDB184G5010C-110 outMI in0 T 1"0T no 10
VB_EXT GNDLO3 i onorrouT [ L | o8 | coss ca18 out 3
TXPwrDet [_>—3 GNDQUAD | A9 5 |vrer  onDRFOUT [ 14 L 100 =715, 470p VREFAD OUTPI
[TX1/Q GSM900/1800 (21) X 1 i LTl ourwa
™e > H5 | Tx1_0 VREF_CAL | K6 veLus | 20 R934 D2MQ ouTPQ
—_— P |TXte0 4 | vmINUS vpPLUS | 1 22R 4220-4340MHz Do
XM J7 | 1xa_0 pATE4 | C2 VC15V-32V . D2PQ cip
H6 | Txa_180 PATE3 | C3 21= GND R933 o 2 REX SHF oscillato D2PI ciam
QP 9 & TXI_0_ouT PATE2 | D1 R921 53R i cim
H10 1 Tx1_180_ouT PATE1 | D2 1+ GUD CI3P
J10 o TxQ_0_out : GNOW ci2P
™>am t_O_f
- K10 o TXQ_180_ouUT TouT | F1_ 2 RX signal (36) CI1P|
VTEMP | _F2 . 2800 C844 E1 ULOINP casM
ome D3 | scLk S (i Al o EFCH2140MTE2 B[ ULOINM coam VrefRF01=1.35V|
oM < E1 | xENA RVIP | A1 L coz1 Freq.: 2140MHz (10700) | — — L8 NF caim
E2_| XRESET REFOSCIN | K2 Roz2 L % Set Analyzer: =1bur N T % g == DMODINP casp ro34
OTXQP e ES_{spaTA REXT i: 3 Center Freq.: 2140Mhz 801§ can 2140MHz oz 3 A3 | DMODINM ggfi <] vrelRFo1
REXT_TC RO24 b 10nH f
srxam ks | Lot e 13k co36 Level: -10dB n 1p0 ” 55— saine 866 a7
<1 K5 | Lo1_INM IREF_DAC |_K7 P 3p3 Span: 10MHz —i l l % 27 A6 | BBINM UCPOUT [ F1 100n T
RFBusck [ > Bl _|VIPIN IREF_DAC_REXT| B4 Sweep: 200MHz J806
vipouT |_A2 E RBW: 100kHz [ Co | LNAEM VREF [*F10 VREFL
J2_ | osciN 3 ; A LOUTP B[ Fo TceTz  Lrgiel 7
RFBusEn’X [ >——— z b ||c8 R816 J80
TIKU usEn R930 % IIP_IN cP1_ouT *gs £33 VBW: 1KHz A8 | LOUTM OSCIN [*F21[100p 13k VREFM
TERX [ > ] GCIN nPouT | _B5 ‘ f 2R2 \ T1o | LINP REFL [ &g 1808
s TR0~ C930_L_ oUTP_WCDMA | A7 — RE50 B10 | LINM REFM ["E10 ‘ VREFH
10" L G2 A8 | (. 4 1k0 REFH
RFBusDa > 62 INC OUTM_WCDMA R909 F8
1 |nc 2w cod0 C906 1 T4 | XRESET ‘4E> CALOUT
TXA1 (TX control Manual K1 Inc S 3 15 100n T2 | SbAT CALOUT [ pg
Mode. Set only TXA1 to % NC NC % f co38 P o1 scik CALN [ Eg
- 2 I NC NC [A10 T800 C880—— B2 | XENA R824
800 (DAQ)) = 80mV noos H7 | ne NG | B9 i LDB212G1405C-00 0 L vR5[2.8\ DUMMY o 1<"]
A1 Ko | ne NC | B8 P 2n2H e g | VFIL GNDPROT 19.2MHz (2)
T00R H8 Inc NC | C8 T 2 Ke | VBB GNDFIL 900mVpp
R908 ) VR1A Gs | vBIAS GNDBB
<31 1 ‘39“2‘3 OSC_IN 4.75V] 1 G2 | voie GNDBIAS
100R R957 T E3 | VCPU GNDDIG ca61
100p CALIN C802 D10 | WVPLUS GNDCPU out _
100R C905 \ 10n D2 | VPREU GNDPREU
00 = =0 o0z 19.2MHz (2) o cs_|wo aNoio " el
T T n . VR4 C846 [ B9 | VDDLNA GNDLNA2 L899 T 1u0
LDB15C101A3700 e
3 _ 900mVpp T 10p L 85 | VPLUSLO GNDLNA el oo
VBAT 1 TEX SHF oscillator Ro12 coso_ | oo B4_| VOFE Sore o
5 R916 fr— B1
s |§7 3 100n 3p3 ceooL caoai _T"ceoa a5 | VBMUX GNDBMUX
coss L 4 L coas 2o 2w T 2 e > osc.N -H 0
w 2 T 82p N810
N|—950 —|V'N T <] REXRsix
TXvcopwr [_> VENT, EX[Regl

BYPASS Pazgis'sl‘x vout L
Co%6 2. Coso <] RFBusDa
10n GND T o -

<]  RFBusck
3840-3960MHz VC1.5V-3.2V N
<] RFBuSENtX
N951 | VIN EXT.Reg2 -
TXpwr [> VENT™ paggsipLx | YOUT

2.8
2.8V (TX active)
w8

BYPASS

con
10n
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Title: Signal Overview

1) 32kHz 900mVpp at (211 1a) SleepClk 32kHz at N101 Pin 26 2) RFClk 19.2MHz at (861/C920
~ i | i
33) X 1/Q Algorithm mode 21dBm at R901 | 34) TX WCDMA at (984 35) TX WCDMA at 1970 in 36) RX WCDMA at L810/L812 |37) RX I/Q at R845/R844 2a) RFCIk 19.2MHz at (300/C660 3) 26MHz at G100 4) TXC at R606 GSM900 Powerlevel 5
1;.:‘;"' "mgésgi gl REF S1eiardem ATT 1008 Aprt Bblnic " REES 2] 0x0dBw. ATT 0B ALt b e . i o ®
10.01 MHz : 32:E2r Start = i ) i . N B - =i " E™ =y = i “

[ by I\ Voo R weram f

Sig Track

<F Sten / T / \'"' \ f \ | | 1 7 p |
OH /OFF auma o] L:of N S J o - .f ’ \ { b / \ | - ' P 3 / \ ] ‘
Sound * i Y ki v st / N \ f \ bl s |
/ \ \ . \ \ J R 7o
i il i | il

! it N e - LU I e— - - S = -
Power -on 5) TXC at R606 GSM900 Powerlevel 19 |6) TXC at R606 GSM1800 Powerlevel 0 |7) TXC at R606 GSM1800 Powerlevel 15
w 8 ﬁ Camera switch | T B
S400 % ‘ ) " u
S100 ] [ Lo
[ @ o . | |
£1) | |JI | N l i
16 GSM PA @9\ . - .
13 MEEED Front/end 8) Det at R556 900MHz Powerlevel 5 9) Det at R556 900MHz Powerlevel 19 |10) Det at R556 1800MHz Powerlevel 0
Voice-Rec [ w5z @ E[isa] module GsM " r B - y
w 5 _ O R559 %’? 7500 % il I | | | - ‘-—_‘i ‘l i
o A = R | . o 4 |
3 i = " = M A = | |
st ElE i 3 D NN i B [ ;
14 " A e |
W 3 S Ré;/é% WCDMA 11) Det at R556 1800MHz Powerlevel 15 [12) VBDET at (566 13) VPCTRL_G at R554 Powerlevel 5
+ [ & Duplexer memm———— " - T
12| volume 7960 "1 : | W | =
N8 10 pcnc i o [ | =i I I
TX-VCO vRia=275v) (S | S | Ed| A A N I A I O S O A A
+ - g O 1ol
— VRT=2 8” ~J807 jBOG 14) VPCTRL_G at R554 Powerlevel 19  [15) VPCTRL_P at (564 Powerlevel 0 16) VPCTRL_P at (564 Powerlevel 15
. @ - - TSI - e = T
W O 6650 5 | Elcse0 :
g . | 0820  |g =t =
VCo-GSM 19.2MHz [ [G870 : ‘ . :
9 V(C for | | | I
e VBBEN G100 26MHz ol P R S L f l I A | L.
gD = e e e e e e
8 LR svsclk  SleepX  PURX . - w - -
s P6MHz Bluktooth BUSUK56 e ks 17) VIX_B_G GSM900 at (563 18) VTX_B_P GSM1800 at (560 9) VIXLO_G atR552 Powerlevel 19 - 7
[ - T - B P A 0.5 S 15
N1O | CBUSENX-34 5 Connector ] -
7 VREG/Flashl o N . ! |
28V VIO 1.8V-B2 Ti] m | !
| \lng\//mzthz eepctc OSLONEL ; |
6 Antenna ' | 32.768kHz_TXRX i
T ) @]
L0 () (V104 ]
5 g;ZLIEI)HzO mm @ C109 20) TX1/Q at (616/C617
L401 | - T
- | V403 | Program Flash i — . ‘
User-Data-Flash | [ 1
4 D45 * i
D450
75 + J451 z
] ar +JA07 o 23) TX GSM 900MHz Antenna output  |24) TX GSM 1800MHz Antenna output
§[C453 pag O s 26 07149156 —pos Aus 26 07148146 Forperrys
2 03 a8 Tg;g;\u.n dBm *&TT 10dB A,mr—tm B,a;:: S TEZE;‘U-D oBm *ATT 10dE A_n::m B_:‘::: mur:al
w AT TR I sore

Peak+cF ]

/A B C D E G ‘ \J K M N O CENTER 257.4000 MMz SEAN 200 kHz CENTER 1.7473000 Mz SEAN 200 kMz  1/2.mared
<REU D iz | AVEM 1 kHZ  xSWP 1.0 = SREM 3 Mz RWEM | kHz | wSMP 1.0 =
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(866 |[M 11 (918]G/H 13 (964 [M 15 GB00|J/K13 |L408 [K 2/3 1810 [M 12 N450 [M/N 7 IT(118]1[] Il-l237 M/N 8 ITMIZ 12 IT?44Z L2/3 IT(GSI (/D 10|R_908 111 IR_963 08 vV Z
(870 |19 (920|G/H 12 |(965|0/P 9 G820|H/G 10 JL409 [12/3 L812 |M 12 N550|D/E 15 JR119|] 10 R238|M/N8 |R413[] 2 R450|H 2/3 R652|E11 |R909|I13 R964|M 15 V100|C 8/9 7500 |G/H 15
(872 |K11 (921|G/H 12 |(966 |L 14 G900|G 11/12]L410 |12/3 L899 |F/G 9/10|N600 [D/E 12 JR200|L 9/10 R301|] 5 R414|12 R455]15/6 R800|K12 |R910|G12 R965(1/] 8/9 V400|0 6 2650 |C 13
. . . . . . (880 |L 13 (924G 12 (970 |K 16 L L411 |1/] 2/3 L900 |H 13 N703|08/9 [R204|M 7/8 R302|] 5 R415]]/K 2/3|R552 |F 16 R802|K12 |R912|G12 R966|L 14/15 |V403|ES 7800 |L 13
- (890 |L/M 12 (926G 12/13](971]|09 L100|C/D 8/9 JL414 |N9 L1902 |113 N810 |K 12 R205|] 7 R303|] 5 R416|12 R553|F 15 R806|] 12 R967|H 13 V550|F/G 15 7900 |K 15/16
NOte - These Locatlons may va ry SI Ig htly fro m those g Iven I n the pa rts I ISt In Ch a pter 2 (892 |M12 (930|G 13 (980 |L 14/15 |L102|0 4 L415|N8 L906 |] 16 N900|H/112 JR206|] 7/8 R304 M5 R417|L2/3 |R554|F 16 R816|K/L 12 |R916 |H 11 R968[L 14/15 |V960]L/M 14/15]7960 [N/O 12
(901G 13 (934|H 11 (984 |K 16 L103 |L/M 10 JL552 |G/H 16/17|L940 |H 11/12 |[N902|I/J 15 JR207|]7/8 R305|15/6 R418|L2 R555|F 14 R818|K12 |R921|G13 R998|0/P 8 X 7962 |M/N 14/15
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