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6-2 Fixed Phone Parts List

NRIE-02
Exploded View and its Parts List

Samsung Electronics

NO DESCRIPTION SEC. CODE QTY | REMARK |

1 Handset Assy’ GH96-01089A 1

2 Handset Upper GH72-41447A 1

3 Sponge Unit GH74-10586A 1

4 WEIGHT BALANCE GH70-10629A 1

5 SPONG BUMPER GG74-10587A 1

6 FELT SPEAKER GG74-10648A 1

7 HANDSET LOWER GH72-41448A 1

8 MIC HOLDER GG73-40549A 1

9 HOLE DUMMY GH73-40665A 1

10 SUA, LIPPER HOUSING GH75-11151A 1

11 UPPER-HOUSING GH72-41445A 1

12 POWER-LED GH72-41462A 1

13 REFLECTOR-LED GG72-41461A 1

14 SPONGE SPEAKER GH74-105028B 1

15 PLUNGER GH72-41449A 1

16 WINDOW-LCD GH72-41463A 1

17 4 FUNCTION KEY GH72-41466A 1

18 3°g4 FUNCTION KEY GH72-41467A 1

19 3 FUNCTION KEY GH72-41465A 1

20 ON/HOOK KEY GH72-41467A 1

21 KEY RUBBER GH73-40662A 1

22 SUA, CONTACT BATTERY GH75-11152A 1

23 HEAT SINK GH62-30001A 1

24 SCREW MACHINE 6001-000571 5

25 SUA, LOWER HOUSING GH96-01284A 1

26 LOWER HOUSING GH72-41446A 1

27 FOOT-RUBBER GH73-40663A 4

28 COVER-BATTERY GH72-41468A 1

29 SCREW TAPTITE 6003-000108 30

29 SCREW TAPTITE 6003-000109 5

29 ANTENA GH42-10516A 1 SCW-F2000

29 ANTENA GH42-10517A 1 SCW-F200

33 LABEL ID MAIN GH68-31051A 1 ENGLISH
6-3
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6-4 Main Packing Parts List

NA-02
Exploded View and its Parts List

Samsung Electronics

NO DESCRIPTION SEC. CODE QTY } REMARK
1 USER MANUAL 1 ENGLISH
2 CUSION COVER-MAIN GG69-20670A 1
3 MAIN ASSY’ GH97-01285A 1
4 HANDSET ASSY’ GH96-01089A 1
5 ADAPTER 1
6 BATTERY ASSY’ GH43-10105A 1
7 ANTENA GH42-10517A 1 SCW-F200
8 ANTENA GH42-10516A 1 SCW-F2000
9 CUSION CASE-MAIN GG69-20671A 1
10 BOX GIFT-MAIN GH69-11138A 1
6-5
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X ¥-02
Electrical Parts List

1 NO DESCRIV?;IQVN VSEC. C;ODE | RE:MAHK
G749 2404-000151 Tantalum Chip, 1UF, 16,3216 |
C750 2203-000438 Ceramic Chip, TNF,50V,1005
C751 2203-000438 Ceramic Chip, 1NF,50V,1005
C752 2203-000438 Ceramic Chip, 1NF,50V,1005
C753 2203-000386 Ceramic Chip, 15PF,50V,1005
C754 2203-000466 Ceramic Chip, 1PF,50V,1005
C755 2203-000386 Ceramic Chip, 15PF,50V,1005
C756 2203-000466 Ceramic Chip, 1PF,50V,1005
C757 2404-000232 Tantalum Chip, 4.7UF,10V,3216
C758 2203-000189 Ceramic Chip, 100NF,25V,1608
C759 2203-000438 Ceramic Chip, 1NF,50V,1005
C761 2203-000386 Ceramic Chip, 15PF,50V,1005
C762 2203-000189 Ceramic Chip, 100NF,25V,1608
C763 2203-000438 Ceramic Chip, 1NF,50V,1005
C764 2203-000386 Ceramic Chip, 15PF,50V,1005
C766 2203-000386 Ceramic Chip, 15PF,50V,1005
Cc7e67 2203-000189 Ceramic Chip, 100NF,25V,1608
C768 2203-000386 Ceramic Chip, 15PF,50V,1 905
Ccr77 2203-000254 Ceramic Chip, 10NF,16V,1005
C778 2203-000254 Ceramic Chip, 10NF,16V,1005
C779 2203-000189 Ceramic Chip, 100NF,25V,1608
C781 2404-000139 Tantalum Chip, 10UF,6.3V,3216
C782 2203-000189 Ceramic Chip, 100NF,25V,1608
C783 2203-000189 Ceramic Chip, 100NF,25V,1608
C784 2203-001432 Ceramic Chip, 47NF,16V,1005
C785 2203-000254 Ceramic Chip, 10NF,16V,1005

Samsung Electronics
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Electrical Parts List

NO

CN101

CN102

CN103

CN301

CN302

CN303

OESCRIPTION

-CONNECTORS -

3711-000827
3722-000342
GH75-11152A
3711-003938
3711-003938

3711-003938

SEC. CODE

Connector-Header,2P,2mm,Straight

Jack-AC POWER, 2P,2mm, BLK
BATT-CONTACTOR
Connector-Header,15PIN,SMD
Connector-Header,15PIN,SMD

Connector-Header,15PIN,SMD

IR #-02

REMARK

-DIODES-

D103

D104

D105

D106

D107

D108

D109

D111

D112

D301

D302

D701

D702

D703

D704

0404-000115

0402-000309

0403-001172

0404-000115

0407-000127

0407-000127

0407-000127

0406-001005

0404-000115

0406-001005

0406-001005

0405-000107

0405-000107

0405-000107

0405-000107

Diode-Schottky, RB160L-40TE25
Diode-Rectifiter,1SR154-400TE25
Diode-ZENER,UDZ6.8B
Diode-Schottky, RB160L-40TE25
Diode-Array, DA204U,20V,100mA
Diode-Array, DA204U,20V,100mA
Diode-Array, DA204U,20V,100mA
Diode-TVS, SM05
Diode-Schottky, RB160L-40TE25
Diode-TVS, SM05
Diode-TVS, SM05
Diode-Varactor,1SV229,15V,3nA
Diode-Varactor,1SV229,15V,3nA
Diode-Varactor,15V229,15V,3nA

Diode-Varactor,18V229,15V,3nA

-FILTERS-

F501

F502

F503

2909-001037

2904-001021

2904-001071

FILTER-DUPLEXER, 1960MHz,1880MHz

FILTER-SAW, 1960MHz, 60MHz

FILTER-SAW, 210.38MHz

Samsung Electronics



2K &-02
Electrical Parts Lijst

| NO ‘ DESCRIPTION SEC. CODE | : REMARK |
Fr01 GH2930502A  FILTER BOF,SAFCIS0.4MSAIT o
F702 ‘ 2904-001020 | FILTER-SAW, 1880MHz, 60MHz
F703 2904-001020 FILTER-SAW, 1880MHz, 60MHz
HEAT-SINK GH62-30001A HEAT-SINK
-INDUCTORS-
£501 +-nc ) 2703-001205 INDUCTOR-SMD,2.2nH, 5%, 1.6x0.8x0.8mm
AB02- .- 5} 2703-001172 - ;| -~ INDUGTOR-SMD, 100nH, 5%, 1,6x0.8x0.8mm
25037 7) - 2703-001441 |~ INDUCTOR-SMD, 5.6nH, 5%,1.6x0.8x0.8mm |
L504 2703-000109 INDUCTOR-SMD, 100nH,10%,1.6x0.8x0.8mm
L505 2703-001259 INDUCTOR-SMD, 47nH, 10%, 1.6x0.8x0.8mm
L506 2703-001175 INDUCTOR-SMD, 56nH, 10%, 1.6x0.8x0.8mm
L508 2703-001172 INDUCTOR-SMD, 100nH, 5%, 1.6x0.8x0.8mm
L509 2703-000301 INDUCTOR-SMD, 2.7uH,10%, 1.6x0.8x0.8mm
L511 2703-000301 INDUCTOR-SMD, 2.7uH,10%, 1.6x0.8x0.8mm
L512 2703-001189 INDUCTOR-SMD, 18nH, 10%, 0.8x1.6x0.8mm
L513 2703-001205 INDUCTOR-SMD, 2.2nH, 2.92x2.79x2.29mm
L514 2703-001204 INDUCTOR-SMD, 1.2nH, 2.79x2.92x2.79mm
-CORE- .
L701 3301-001105 CORE-FERRITE, AB, 1.6x0.8x0.8mm
-INDUCTORS-
INDUCTOR-SMD, 3.3nH, 1.6x0.8x0.8mm
L702 2703-000303 INDUCTOR-SMD, 18nH, 1.78x2.41x1.78mm
L703 2703-000304 INDUCTOR-SMD, 27nH, 1.78x2.41x1.78mm
L704 2703-000301 INDUCTOR-SMD, 2.7uH, 0.8x1.6x0.8mm
L705 2703-000301 INDUCTOR-SMD, 2.7uH, 0.8x1.6x0.8mm
L706 2703-000300 INDUCTOR-SMD, 1uH, 0.8x1.6x0.8mm

Samsung Electronics 8-9



Electrical Parts List

X402

REMARK

‘ O VDESVCVERIPTVKON SEC. CVODE

| T - -

‘ L707 2703-000144 INDUCTOR-SMD, 180nH, 1.25x2x0.85mm
L708 2703-001258 INDUCTOR-SMD, 3.3nH, 1.6x0.8x0.8mm
L709 2703-001258
L711 2703-001259 INDUCTOR-SMD, 47nH, 1.6x0.8x0.8mm
L712 2703-001259 INDUGTOR-SMD, 47nH, 1.6x0.8x0.8mm

_OSCILLATORS- B
OSC101 | 2802-001048 RESONATOR-CERAMIC, 27MHz
OSC501 | 2806-001022 OSCILLATOR-VCO, 1720NHz-1780NHz
0SC502 |  2809-001205 OSCILLATOR-VCTCXO,19.68MHz

TRS-

Q101 0504-000172 TR-Digital, RN2104, PNP, 100mW

Q102 0502-000479 TR-POWER, 2SB798, PNP, 2W, SOT-89
Q103 0505-001121 FET-GAAS, MGSF3441V, 30V, 3.3A, 2W
Q104 0501-000457 TR-Small Sigral, MMBT2222A NPN,225mW
Q105 0505-001121 FET-GAAS, MGSF3441V, 30V, 3.3A, 2W
Q106 0501-000218 TR-Small Signal, 25C4081, 200mW, NPN
Q107 0501-000457 TR-Small Signal, MMBT2222A,NPN,225mW
Q108 0504-000168 TR-Digital, RN1104, NPN, 100mW

Q109 0504-000172 TR-Digital, RN2104, PNP, 100mW

Qi1 0504-000168 TR-Digital, RN1104, NPN, 100mW

Q112 0504-000172 TR-Digital, RN2104, PNP, 100mW

Q113 0502-000479 TR-POWER, 2SB798, PNP, 2W, SOT-89
Qi14 0501-000457 TR-Small Signal, MMBT2222A, NPN,225mW
Q115 0501-000457 TR-Small Signal, MMBT2222A NPN,225mwW
Q301 0501-000457 TR-Small Signal, MMBT2222A NPN,225mW
Q302 0501-000218 TR-Small Signal, 25C4081, NPN,200mwW

8-10
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DESCRIPTION

IR ¥-02

Electrical Parts i_ist

REMARK

I NO W'SEC. CODE

! Q303 0501-000218 TR-Small Signal, 25C4081, leN,200mW
Q304 0502-000479 TR-POWER, 2SB798, PNP, 2W, SOT-89
Q305 0501-000218 TR-Small Signal, 2SC4081, NPN,200mW
Q306 0504-000172 TR-Digital, RN2104, PNP, 100mW

AQs01" +10501-002037 - " *TR-Small Signal, BFP405, NPN,200mwW
Q502 0501-002060 TR-Small Signal, AT-32011, NPN, 200mW
Q503 0501-002060 TR-Smali Signal, AT-32011, NPN, 200mW
Q504 0501-002060 TR-Small Signal, AT-32011, NPN, 200mW
Q505 0501-000218 TR-Small Signal, 2SC4081, NPN, 200mwW
Q701 0501-002060 TR-Small Signal, AT-32011, NPN, 200mW
Q702 0501-000162 TR-Small Signal, 2SA1576, PNP, 200mW
Q703 0501-000218 TR-Small Signal, 25C4081, NPN, 200mwW
Q704 0501-000462 TR-Small Signal, MMBT2907A,PNP,225mW

-REGISTERS-

R101 2007-000143 R-Chip, 4.7Kohm, 5% 1/16W, DA, TP, 1005
R102 2007-000152 R-Chip, 20Kohm, 5%, 1/16W, DA, TP, 1005
R103 2007-000152 R-Chip, 20Kohm, 5%, 1/16W, DA, TP, 1005
R104 2007-000157 R-Chip, 47Kohm, 5%, 1/16W, DA,»TP, 1005
R105 2007-000157 R-Chip, 47Kohm, 5%, 1/16W, DA, TP, 1005
R106 2007-000932 R-Chip, 4700hm, 5%, 1/16W, DA, TP, 1005
R107 2007-000140 R-Chip, 1Kohm, 5%, 1/16W, DA, TP, 1005
R109 2007-000143 R-Chip, 4.7Kohm, 5%,1/16W, DA, TP, 1005
R110 2007-001319 R-Chip, 1.2Kohm, 5%,1/16W, DA, TP, 1005
R112 2007-000416 R-Chip, 150hm, 5%,1/16W, DA, TP, 1608
R113 2007-000416 R-Chip, 150hm, 5%,1/16W, DA, TP, 1608
R114 2007-001319 R-Chip, 1.2Kohm, 5%,1/16W, DA, TP, 1005

Samsung Electronics 8-11



Zlectrical Parts List

R115

R116

R117

R118

R119

R121

R122

R123

R124

R125

R126

R127

R128

R129

R131

R132

R133

R134

R135

R136

R137

R138

R139

R141

R142

R143

DéSCRIPTIWON
2007~00i 319
2007-002965
2007-000148
2007-000416
2007-000162
2007-000162
2007-000160
2007-001333
2007-000157
2007-000162
2007-000148
2007-001320
2007-002797
2007-000619
2007-000619
2007-000170
2007-000105
2007-000305
2007-000151
2007-000105
2007-000162
2007-000148
2007-000162
2007-000152
2007-000152

2007-000152

SEC. CODE

R-Chip, 1.”27P7<oh;r;,m577°/o,1/16W, DA, TP, 1005
R-Chip, 150hm, 5%, 1/16W, DA, TP, 1005
R-Chip, 10Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 150hm, 5%,1/16W, DA, TP, 1608
R-Chip, 100Kohm, 5%, 1/16W, DA, TP,1005
R-Chip, 100Kohm, 5%, 1/16W, DA, TP,1005
R-Chip, 68Kohm, 5%, 1/16W, DA, TP,1005
R-Chip, 18Kohm, 5%, 1/16W, DA, TP,1005
R-Chip, 47Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 100Kohm, 5%, 1/16W, DA, TP,1005
R-Chip, 10Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 1.8Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 560ohm, 5%, 1/16W, DA, TP, 1005

R-Chip, 240ohm, 5%, 1/8W, DA, TP, 3216

R- Chip, 240hm, 5%, 1/8W, DA, TP, 3216

R-Chip, 1Mohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 200Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 10Mohm, 5%, 1/16W, DA,»TP, 1005
R-Chip, 15Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 200Kohm, 5%, 1/16W, DA, TP,1608
R-Chip, 100Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 10Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 100Kohm, 5%, 1/16W, DA, TP,1005
R-Chip, 20Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 20Kohm, 5%, 1/16W, DA, TP, 1005

R-Chip, 20Kohm, 5%, 1/16W, DA, TP, 1005

NT#-02
REMARK

8-12
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NC

14
R146
R147
R150
R151
R152
R153
R154
R155
R156
R157
R159
R161
R162
R163
R164
R165
R166
R302
R303
R304
R306
R307
R308
R309
R311

R312

DESCRIPTION

2007-000152

2007-000636

2007-000164

2007-000148

2007-000151

2007-000140

2007-000153

2007-000153

2007-000148

2007-001311

2007-001311

2007-000932

2007-000138

2007-000170

2007-000148

2007-000148

2007-000138

2007-000138

2007-000171

2007-000148

2007-000148

2007-001294

2007-001294

2007-001294

2007-001325

2007-000140

2007-000153

SEC. CODE

R—Chip, 20Kohm, 5020, 1/16W, DA, TP, 177005
R-Chip, 270Kohm, 5%, 1/16W, DA, TP,1005
R-Chip, 150Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 10Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 15Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 1Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 22Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 22Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 10Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 2700hm, 5%, 1/16W, DA, TP, 1005
R-Chip, 2700hm, 5%, 1/16W, DA, TP, 1005
R-Chip, 470ohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 100ohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 1Mohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 10Kohm, 5%, 1/16W, DA, TP,1005
R-Chip, 10Kohm, 5%, 1/16W, DA, TP,1005
R-Chip, 1000hm, 5%, 1/16W, DA, TP, 1005
R-Chip, 100ohm, 5%, 1/16W, DA, 'I:P, 1005
R-Chip, Oohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 10Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 10Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 36ohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 36ohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 36ohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 3.3Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 1Kohm, 5%, 1/16W, DA, TP, 1005

R-Chip, 22Kohm, 5%, 1/16W, DA, TP, 1005

X 8-02

Electrical Parts List

REMARK
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Electrical Parts List

NO

i R313
| R317
R332
R333
R334
R335

R336

R502
R503
‘R504 -
R505
R506
R507
R508
R509
R510
R511
R512
R513
R514
R515
R516
R517
R518

R519

UESCRIPTION

2007—6001 Oé
2007-000171
2007-001247
2007-001319
2007-000162
2007-001119

2007-000148

2007-000157 » -

2007-000171

2007-000138

=

2007-000154

2007-001303

2007-000159

2007-002970

2007-000171

2007-000171
2007-000171
2007-001303
2007-000147
2007-000151
2007-000147
2007-000171
2007-001316
2007-000148
2007—6001 40

2007-007001

SEC. CODE

R-Chip, 100Kohm, 5%, 1/16W, DA, TP,1608

R-Chip, 0ohm, 5%, 1/16W, DA, TP 1005
R-Chip, 91ohm, 5%, 1/10W, DA, TP,2012
R-Chip, 1.2Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 100Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 680ohm, 5%, 1/16W, DA, TP, 1005

R-Chip, 10Kohm, 5%, 1/16W, DA, TP, 1005

**R-Chip, 47Kohm, 5%, 1/16W, DA, TP, 1005

R-Chip, 0ohm, 5%, 1/16W, DA,TP,1005
R-Chip, 1000hm, 5%, 1/16W, DA, TP, 1005
R-Chip, 24Kohm, 5%, 1/16W, DA, TP, 1005~
R-Chip, 110ohm, 5%,1/16W, DA, TP, 1005
R-Chip, 56Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 56ohm, 5%, 1/16W, DA, TP, 1005
R-Chip, Bohm, 5%, 1/16W, DA, TP,1005
R-Chip, Oohm, 5%, 1/16W, DA, TP,1005
R-Chip, Oohm, 5%, 1/16W, DA, TP,1005
R-Chip, 110ohm, 5%,1/16W, DA, TPL1005
R-Chip, 8.2Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 15Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 8.2Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, Oohm, 5%, 1/16W, DA, TP,1005
R-Chip, 820ohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 10Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 1Kohm, 5%, 1/16W, DA, TP, 1005

R-Chip, 3.9Kohm, 5%, 1/16W, DA, TP, 1005

NI 02

REMARK

8-14
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NO
as21
R622
R523
R524
R525
R526
R527
R528
R701
R702
R704
R705
R706
R707
R708
R709
R711
R712
R713
R714
R715
R716
R717
R718
R719
R721

R722

2007-001319

2007-000138

2007-000171

2007-000932

2007-007095

2007-000138

2007-000140

2007-000138

2007-000171

2007-000138

2007-000831

2007-000138

2007-000148

2007-000148

2007-000138

2007-007132

2007-000149

2007-000146

2007-000148

2007-000148

2007-000148

2007-000148

2007-001320

2007-000171

2007-000171

2007-000171

2007-000171

SEC. CODE

R-Chip, 1.2?(06&1, 5%, 1/16W,7 DA, TP, 1005
R-Chip, 1000hm, 5%, 1/16W, DA, TP, 1005
R-Chip, 0ohm, 5%, 1/16W, DA, TP,1005
R-Chip, 470ohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 3800hm, 5%, 1/16W, DA, TP, 1005
R-Chip, 100ohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 1Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 100ohm, 5%, 1/16W, DA, TP, 1005
R-Chip, Oohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 1000hm, 5%, 1/16W, DA, TP, 1005
R-Chip, 39Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 1000hm, 5%, 1/16W, DA, TP, 1005
R-Chip, 10Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 10Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 100ohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 15Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 12Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 6.8Kohm, 5%, 1/16W, DA, T»P, 1005
R-Chip, 10Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 10Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 10Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 10Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 1.8Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, Oohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 0ohm, 5%, 1/16W, DA, TP, 1005
R-Chip, Oohm, 5%, 1/16W, DA, TP, 1005

R-Chip, Oohm, 5%, 1/16W, DA, TP, 1005

N &-02
Zlectrical Parts List

REMARK
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Electrical Parts List

NO

R723

R724

R725

R726

R727

R728

R729

R731

R732

R733

R734

R735

R736

R737

R738

R739

R741

R742

R744

R745

R748

R751

R752

R753

R754

R755

DESCRIPTION

2007-002797
2007-000982
2007-000982
2007-001319
2007-001291
2007-001295
2007-001295
2007-000932
2007-000932
2007-000148
2007-000070
2007-000932
2007-000172
2007-000172
2007000172
2007-000070
2007-000138
2007-000149
2007-000162
2007-000153
2007-000140
2007-000171
2007-000157
2007-000172
2007-000143

2007-000148

SEC. CODE

R—Chip,r 5é00hm, 5;;)/0, 1/16V;/7,7 DA, TP, 1[7);)5
R-Chip, 5.6Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 5.6Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 1.2Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 30ohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 39ohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 390hm, 5%, 1/16W, DA, TP, 1005
R-Chip, 470ohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 470ohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 10Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 0ohm, 5%, 1/16W, DA, TP, 1608
R-Chip, 470o0hm, 5%, 1/16W, DA, TP, 1005
R-Chip, 10ohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 10ohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 10ohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 0ohm, 5%, 1/16W, DA, TP, 1608
R-Chip, 100ohm, 5%, 1/16W, DA,TP,1005
R-Chip, 12Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 100Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 22Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 1Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, Oohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 47Kohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 10ohm, 5%, 1/16W, DA, TP, 1005
R-Chip, 4.7Kohm, 5%, 1/16W, DA, TP, 1005

R-Chip, 10Kohm, 5%, 1/16W, DA, TP, 1005

I &-02

REMARK
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SEC. CORE

IR 8-02

Electrical Parts List

TEMARK
R756 2007-000143 R-Chip, 4.7Kohm, 5%, 1/16W, DA, TP, 1005 :
R757 2007-000149 R-Chip, 12Kohm, 5%, 1/16W, DA, TP, 1005
R758 2007-001290 R-Chip, 240hm, 5%, 1/16W, DA, TP, 1005 {
R759 2007-001317 R-Chip, 910ohm, 5%, 1/16W, DA, TP, 1005
R761 2007-000153 R-Chip, 22Kohm, 5%, 1/16W, DA, TP, 1005
R762 2007-000140 R-Chip, 1Kohm, 5%, 1/16W, DA, TP, 1005
R763 2007-000147 R-Chip, 8.2Kohm, 5%, 1/16W, DA, TP, 1005
R764 2007-000149 R-Chip, 12Kohm, 5%, 1/16W, DA, TP, 1005
Screw 6001-000571 SCREW-MACHINE, PH, +, M3, L8
-lcs-
TH101 1404-001040 THERMISTOR-NTGC, 10Kohm, 5%, 3650K, TP
TH701 1404-001040 THERMISTOR-NTC, 10Kohm, 5%, 3650K, TP
U102 1203-001335 IC-Voltage Regulator, TPS7333QDR
U104 1203-000650 IC-Voltage Regulator, MIC2941ABT
U106 1203-000422 IC-POSI, ADJUST REG, 5237, TO-92L, 3P
U109 1203-000384 IC-Voltage Regulator, 11233, SOP, 6P, -3/+3V ‘
uii2 1103-001062 IC-EEPROM, 241.C128, 16Kx8BIT, 5PIN
U113 1204-001375 IC-Encoder/Decoder, ST5092TQFPTR, 44pin
ut14 1205-001196 IC-DATA COMM /GEN, Q5270, QFP, 176P, 3.3V
U301 1107-001033 IC-FLASH Memory, 29LV800,512Kx16bit,SOP,48P
U302 1106-001115 IC-SRAM, 68FS2000, 256Kx8bit, SOP, 32P
U303 0801-000885 IC-CMOS Logic, 7S04, Inverter,SOP,5P,150MIL
U304 1006-001098 DS14C335MSA , DRIVER/RECEIVER IC
U501 1203-001201 IC-SWITCH Regulator,11242, SOT-23, 6PIN
us02 4709-001029 FREQ-MIXER,DC-400MHz,1200-1900,8.7dB
U503 1201-001075 IC-AGC AMP, 6500, SOP,16P, DUAL, 45dB
uso4 1209-001064 IC-PLL/SYNTHESISER, LMX2331LTMX, 20PIN
Samsung Electronics 8-17
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REMARK

| DESCRIPTION  SEC. CODE.

U701 1205—07(51203 IC—bATA Cbi/lM/Gé&QSSéHSQQSOP 80P
Uro2 0803-003010 IC-TTL, 4W53, MUX/DEMUX, SOP, 8P, 110MIL
U703 1201-001076 IC-AGC AMP, 5505, SOP, 16P, 193MIL, DUAL
U704 1205-001267 IC-MIXER, MRFIC1813, SOP,16PIN
U706 4709-001022 FREQ-ISOLATOR, 800M-200GHz,15dB
uro7 1203-001201 IC-SWITCH Regulator,TK11242BM, SOT-23, 6PIN
u7o8 1201-001006 IC-OP AMP,LMC7101ATMS5, SOT-23, 5P, SINGLE
U709 1201-001006 IC-OP AMP,LMC7101ATM5, SOT-23, 5P, SINGLE
AN501 3705-001141 CONNECTOR-COAXIAL,BNC,JACK,2.5mohm,500hm
MAIN-PCB GH41-10621A SCW-F2000 MAIN PCB

-HOOK BOARD-
CONO1 3701-000215 CONNECTOR-DSUB, 9P, 2R, FEMALE, ANGLE
CONO2 3722-000309 JACK-MODULAR, 6P/4C, AU50U
CONOD3 3711-003936 CONNECTOR-HEADER, 15PIN
HARNESS GH39-40519A CBF-HARNESS-CORE, 15PIN
HOOK PCB! GH41-10623A SCW-F2000/F200 HOOK BOARD PCB, FR-4
SWo1 3409-000109 HOOK-SWITCH, 48V, 200mA
-KEYPAD BOARD- i
CON1 3711-003936 CONNECTOR-HEADER, 15PIN, ANGLE
HARNESS GH39-40517A CBF-HARNESS, 15PIN
LED1 0601-001197 LED-CHIP, Y/GRN, 2.0X1.5mm, 570nm
LED2 0601-001197 LED-CHIP, Y/GRN, 2.0X1.5mm, 570nm
LED3 0601-001197 LED-CHIP, Y/GRN, 2.0X1.5mm, 570nm
LED4 0601-001197 LED-CHIP, Y/GRN, 2.0X1.5mm, 570nm
LED5 0601-001197 LED-CHIP, Y/GRN, 2.0X1.5mm, 570nm
LED®6 0601-001197 LED-CHIP, Y/GRN, 2.0X1.5mm, 570nm
LED7 0601-001197 LED-CHIP, Y/GRN, 2.0X1.5mm, 570nm
8-18 Samsung Electronics
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SEC.CODE |
LEDS £ 0601-001197 LED-CHIP, Y/GRN, 2.0X1.5mm, §70nm |
LED9 - 0601-001197 LED-CHIP, Y/GRN, 2.0X1.5mm, 570nm

|
LED10 0601-001197 LED-CHIP, Y/GRN, 2.0X1.5mm, 570nm
LED11 0601-001197 LED-CHIP, Y/GRN, 2.0X1.5mm, 570nm
LED12 0601-001197 LED-CHIP, Y/GRN, 2.0X1.5mm, 570nm
LED13 0601-001197 LED-CHIP, Y/GRN, 2.0X1.5mm, 570nm
LED20 0601-000355 LED-CHIP, RED, 2.0X1.6mm, 660nm
R101 2007-000023 R-CHIP, 1200hm, 5%, 1/10W, 2012
R102 2007-000023 R-CHIP, 1200hm, 5%, 1/10W, 2012
R103 2007-000023 R-CHIP, 1200hm, 5%, 1/10W, 2012
R104 2007-000642 | R-CHIP, 2700hm, 5%, 1/10W, 2012
R105 2007-000728 R-CHIP, 3000hm, 5%, 1/10W, 2012
KEY PCB | GH41-10624A SCW-F2000/F200 KEYPAD-PCB, FR-4
-HAND SET-
HAND SET | GH96-01089A WLL PHONE HAND SET
ASS'Y 3003-000103 MIC UNIT, CMP-64H
ASS'Y 3009-001009 RECEIVE UNIT, HADT-36CA
ASS'Y CURL CODE )
ASS'Y 2201-000162 CERAMIC CAPACITOR, DD106999F 103-Z50
ASS'Y CONNECTOR , 2P
ASS'Y PCB (MINI)
ASS'Y 0403-000142 ZENER DIODE, IN4736A
WLLLCD | GHO7-20542A LCD MODULE, OCM-16303B-C-A4026
ANTENNA | GH42-10516A SCW-F2000 ANTENNA,DF-10, 1.85GHz-1.99GHz
ADAPTOR | GH44-30538A DS-121190SS(QT), 120V,60Hz, DC11V, 900mA
SPEAKER | 3001-000209 SPEAKER, 500mW, 8ohm, 88dB
8-19
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| SPKHARNESS  GG39-40548A SPEAKER. -
HARNESS, 2PIN |, 125MM i
-OPTION-
1 BATT;RY | GH43-10105A BATTERY, NI-MH, 4.8V, 1800mAH : B
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1 Overview

1.1 Application Description

The dual-mode code-division multiple-access advanced mobile phone system
(CDMA/AMPS) cellular telephone, is a complex consumer communications instrument
that relies heavily upon digital signal processing. To simplify the design and reduce the
production cost of a subscriber unit, QUALCOMM has developed a Mobile Station
Modem (MSM2300), an Analog Baseband Processor (BBA2), and Automatic Gain
Control (AGC) Amplifiers, Q5500 and Q5505. These devices perform all of the signal

processing in the subscriber unit, from intermediate frequency (IF) to audio.

The QUALCOMM MSM2300 is a 4th-generation device. The MSM2300 i integrates
functions that support a dual-mode CDMA/FM subscriber unit. Subsystems within the
MSM2300 include a CDMA processor, a Digital FM (DFM) processor, a QUALCOMM
Code Excited Linear Predication (QCELP) Vocoder, a 80C186EC microprocessor, and
assorted peripheral interfaces that are used to support other functions. Through
integration and advanced funcrionality, the MSM2300 consumes less power and provides

more flexibility than QUALCOMM’s MSM2.2.

Antenna
»| BBA2
RF, IF Analog
Subsystem Baseband
- Processor
A A
Y \2
Memory & MSM2300 ' El |
Peripherals Mobile Station Modem CODEC

Figure 1-1 Typical Subscriber Unit Block Diagram \

The MSM2300 (Figure 1-1) demodulates Rx digital baseband data from the BBA2. T;h:t‘
BBA2 converts the modulated IF signal from the RF section of the subscriber um!.’/m;o .
digital baseband data. For transmission, the MSM2300 modulates and sends dlglt"ﬂ {'}\
baseband data to the BBA2. The Tx signal path of the BBA2 converts Tx dI&n\aLb@cEand
dara into modulated IF. The MSM2300 communicates with the cxtcrnal RE and'.ana]og

93-22436-1 X1 Mobile Station Modem\2300 User’s Manual
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Overview-Application Descriptior

baseband circuttry of the subscriber unit o control signal gain m the RF Rx and Tx
signal paths, reduce baseband offset errors and rune the system frequency reference.

The MSM2300 performs baseband digirtal signal processing and executes the
subscriber unit system sofrware. It is the central interface device in the subscriber unit.
corrclating RF, baseband and audio circuits, as well as memory and user interface
features. The user interface of the subscriber unit typically includes the keypad, LCD
display, ringer, microphone and carpiece. These are either under the direct or indirect
control of the MSM2300. The MSM2300 also contains complete digital modulation
and demodulation systems for both CDMA and AMPS cellular standards, as specified
in 1S-95-A.

The subscriber unit system software controls most of the functionality and activates
the features of the subscriber unir. System software is executed by an embedded
80C186EC microprocessor within the MSM2300.

The CODEC interfaces directly with the microphone and earpiece, converting analog
audio signals from the microphone into digital signals for the Vocoder. The CODEC

- also converts digital audio data from the Vocoder into analog audio for the earpiece.

The MSM2300 supports an auxiliary external Pulse Coded Modulation (PCM)
interface. The auxiliary CODEC is optional within the subscriber unir.

The MSM2300 is available in three package styles. A 208-pin Plastic Quad Flat Pack
(PQFP) is available for low-volume system development applications. The 208-pin
version allows connection to an MSM In-Circuit Emulator (MICE) for software
development purposes. For high-volume subscriber unit production, a 176-pin Thin
Quad Flat Pack (TQFP) package is available. This package style does not allow access
to the MICE mode. A Pin-Bali Grid Array (PBGA) package is also available. For
package dimensions, refer to Chapter 6 of this manual.

The MSM2300 is fabricated in an advanced submicron CMOS process. The device
operates berween 2.7 and 3.6 V for low-power consumption and long talk time. As
the subscriber changes modes, the MSM2300 powers down unused circuits to keep
power consumption to a minimum.

The MSM2300’s elecrrical specifications, mechanical specifications and pin functions
are compatible with the MSM2.2. The MSM2300 has many internal functional
enhancements and new debugging features, yet the programming requirements have
remained as backwardly compatible as possible allowing a smooth migration from the
MSM2.2.

4 ‘
AN i
o 00

~
-~ )
Mobile Station Modem 2300 User’'s Manual \ 93—‘22436—1 X1
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1.2 MSM2300 Features

MSM2300 General *  Supports [S-95-A compliant CDMA and AMPS subscriber units
Features * Low 2.7 t0 3.6 Vdc power consumption during operation
* Internal DFM subsystem for AMPS operation (with BBA2)
* Software-controlled power management features
* Advanced submicron CMOS design
*  Three package versions available. A 176-pin version for high-volume production
and a 208-pin development version. (The 208-pin version supports MICE for
System Development). A PBGA package is also available.
* ANSI/IEEE 1149.1 Testability

MSM2300 Audio * Internal 8 kbps Vocoder
Processing Features * Internal 13 kbps Vocoder
* Support for 9600 bps and 14.4 kbps data rates
* Support for an external, user-supplied Vocoder
* Internal dual-tone multiple-frequency (DTMF) generation.
* Internal DTMF detection (CDMA mode only)
* Internal Earseal Echo Cancellation (ESEC) (CDMA mode only)
* Programmable digital filters for audio signal path compensation in both CDMA
and AMPS modes
* Supervisory Audio Tone (SAT) transponding in FM mode
* Internal Voice Operated Switch (VOX)

Microprocessor * Embedded industry standard Intel 80C186EC microprocessor subsystem
Subsystem * Internal watchdog and sleep timers
* Internal interrupt controller with support for both internal and off-chip interrupt
driven devices
* Internal DMA controller with support for searcher DMA transfers (on-chip only)
* Internal chip select circuitry with direct support for RAM, ROM/FLASH,
EEPROM, an LCD, and two other devices
*  Microprocessor powerdown mode
* Internal address latches for demultiplexed address/data busses
* Internal programmable wait state generator
*  Designed to operate with up to 20 MHz microprocessor clock rates

MSM2300 Supported * Support for handset and carkit CODECS in p-Law, A-Law, or linear mode from
Interface Features various manufacturers
* Internal asynchronous serial data port with 64 byte Rx and 64 byte Tx FIFO
buffers with hardware flow control
* Direct interface to Baseband Analog Processor (BBA2/Q5312)
*  Morc than 30 general purpose I/O pins (several with interrupt capability)

* Support for an external keypad . \\\

*  Support for up to 1 MByte of external RAM & ROM, and supports up to 1 &\\
MByte of EEPROM with optional bank switching .Sn\.\

* Support for either 8-bit or 16-bit external RA! ,v‘ 3y «‘;

*  Three spare Pulse Density Modulated (PDM) ourputs for user- dcﬁncdﬁh!‘(ﬁga 0
control N \
*  One spare general purpose programmable M/N counter output ‘\, Q\

*  One programmable ringer output .

\

93-22436-1 X1 Mobile Station Modem 23 }User s Manuat
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* internal ringer generaton circuitry {withour driver)
MSM2300 * Through new architecrure and circuie design, the MSA2300 consumes
Enhancements over significantly less power and provides more flexibility than QUALCOMM s
MSM2.2 MSM2.2

*  The MSM2300 searcher engine can operate at rates up to eight times faster than
the searcher provided in the MSM2.2, allowing for faster acquisition and neighbor
list search intervals. The MSM2300 scarcher reports the best four local maxima
peaks per search window, rcducing microprocessor overhead. Also, the MSM 2300
searcher reports the position of the multipath peaks with a higher resolurion,
allowing greater precision than the searcher provided in the MSM2 2.

*  The MSM2300 uses an enhanced Viterbi decoder; which in some situations
results ina 0.5-0.7 dB improvement in 14.4 kbps rateser operation as compared
with the MSM2.2.

* The MSM2300’s RF subsystem has been enhanced over the MSM2.2 to improve
intermodulation spurious fesponse artenuation as outlined in 1S-98, section 9.4.3.

*  The MSM2300 Vocoder clock source is more flexible than the MSM2.2, and now
includes XTAL_IN DIV 3, GPIO28 DIV 2, XTAL_IN DIV 2, CHIPXS8 and
GPIO28 cach as possible clock sources.

* The UART’s Rx and Tx FIFO sizes are double the FIFO sizes of the MSM2.2.

*  The MSM2300’s internal 80CI186EC serial port is available for use as a second
UART.

*  The MSM2300 M/N counter has a larger range than the M/N counter provided
in the MSM2.2.

¢ The MSM2300 has improved clock management features over the MSM?2.2.

* Microprocessor powerdown during Slotted Paging Mode is now suppor-ead.

*  The MSM2300’s electrical specifications, mechanical specifications and pin
functions are compatible with the MSM2.2. The MSM2300 has many internal
functional enhancements and new debugging features, yet the programming
requirements have remained as backwardly compatible as possible, allowing a
smooth migration from the MSM2.2.

*  The MSM2300 includes a fourth demodulating finger that increases the
performance of the demodularor.

4

.
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Pin Descriptions-176 2

{Sorted by Pin Number)

3.4 176 Pin Descristion (Sorted by Pin Number)

Fiure 3-1 and Table 3.2 show the

X &-02

package MSM2300. Table 3.2, whi
pin dcscriptions, pin type and pin

pin numbers and pin names for the 176 pin

ch lists the pin names by number,
drive strengths. The listing is sort

also provides the
ed in numerical

order.

Because the 176 pin package is intended for use in a mobile unit, it does not contain
the interface required to support external processor emulation, and therefore cannot

operate with an external processor or emulator. T

available in a TQFP (Thin Quad Flar Pack) form

he 176 pin package MSM2300 is

factor.

[&] -
X Zo 8
3> xas 8 »da
LW Wwuw (6] =
22 229 wd 333%£z239
J8328 58885555, ,88, 55,85 5.:5555880 20035288
2293yl PPO00O000 DR=x>2x 22922 00;00000 OXUXNXXXZIZIISS
2%2;‘;‘9&‘&‘&&%&%%9E%%S%%E%%E%95636%693?32288888
e P T T T Er ey yaryry
ADC_ENABLE 1 132 : A19
ADC_DATA 2 . 131 At8
ADC_CLK | 3 130 A7
|_OFFSET 4 129 A16
Q_OFFSET 5 128 Al5
SLEEP/ [ 127 vDD
FM _RX_IDATA 7 126 Al
FM_RX_QDATA 8 125 A13
vSs 9 124 A2
FM_AX_CLK i0 123 Al
FM _AX_STB 11 122 A10
C_RX_QDATA3 12 21 A9
C_RX_QDATA2 13 120 A8
C _RX_QDATA1 14 19 A7
C_RAX QDATA0 1 15 118 ——J vss§
C_Rx_ibaTaz L] 16 17 L2 A6
C_RX_IDATA2 ] 17 116 ey AS
voD ] s N 15 P A4
C_RX _IDATA1 | 19 - 114 A3
C_RX_IDATAD 20 113 A2
CHIPX8 21 112 Al
TX_CLK 22 m A0
TX_CLK 23 110 D1s
TX_IQDATA? 24 . 109 D4
TX_IQDATAS | 25 108 D13
TX_IQDATAS 26 - I n 107 D12
TX_IQDATA4 27 : 108 VDD
TX_IQDATA3 28 105 on
TX IQDATA2 29 104 D10
vSs ) 103 D9
TX_IQDATA1 N 102 Da
TX_IQDATAQ ) 101 D7
SYNTH_LOCK 33 N 100 D6
TCXOVa 34 9 Ds
TX_AGC_ADJ 35 98 | D4
RX_AGC_ADJ ) 97 vss
MASKDATA_GPIO3) 37 96 D3
IDLE/ 38 95 D2
VDD 39 94 D1
PA_RO 40 93 Do
PA_R1 41 92 RAM_CY/
LNA RANGE 42 a9 ROM _Cs&/
GP WR/ 43 90 EEPAOM _CS/
PA_ON 42 ag LNA_GAIN
-38:39%z3233838%86%833858%2:&2!REQSQSSQSBQQS8
RN T CLCH W Nggov—mnovmwr\aao:wnvmzr—zmzo—iaDBWEEB
33S§3=25?§§99§§§§E§§§§§§Zz§§§?g§“5#825Smigas )
oFEFIl. 5553855 553353500000 Ei80g 2 s N
xx cifiaaa 8 ~ ~
x 5006606 23 x \
Eoa g V)
z NI
; &
. . . . R
Figure 3-1 MSM2300-176 Pin Assignment Diagram '\b\ -~
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3 \3&
Mobile Station Modem 2300 User’s Manual \ 93-22436-1 X1

3-10

QUALCOMM Proprietary - Data subject to change

without notice



X -C2
Pin Descriptions-176 Pin Description (Sorted by Pin Number)
Table 3.2 176 Pin Description
176-Pin Pin Name Type Pin Description Io !
Number (mA)
1 ADC_ENABLE ZH | When this output goes high, the General-Purpose ADC on BBA? 1.0
initiates an analog-to-digital conversion.
2 ADC_DATA IXD | Seriat data input from the General-Purpose ADC on BBA2. pd
3 ADC_CLK IHD | Clock input from the General-Purpose ADC on BBA2. When high, pd
ADC_DATA is valid.
4 I_OFFSET ZPD | PDM output from the I-channel offset correction loop. I_OFFSET | 2.0, pd
reduces offset errors on I-channel data.
5 Q_OFFSET ZPD | PDM output from the Q-channel offset correction ioop. 2.0, pd
Q_OFFSET reduces offset errors on Q-channel data.
6 SLEEP/ ZL | This output is low when the subscriber unit is in SLEEP mode. 5.0
SLEEP/ can be used to disable unused circuits in the subscriber
unit.
7 FM_RX_IDATA IXD | Serial data input for 8-bit FM Rx I-channel data from BBA2. pd
8 FM_RX_QDATA IXD | Serial data input for 8-bit FM Rx Q-channel data from BBA2Z. pd
9 Vss G | Ground .
10 FM_RX_CLK ZX | Clock output to the Rx FM ADCs on BBA2. 1.0
11 FM_RX_STB ZH | Strobe output to the Rx FM ADCs on BBA2. When high, initiates 1.0
the FM ADCs to do an analog-to-digital conversion.
12 C_RX_QDATA3 IXD | Q-channel data (C_RX_QDATA[3:0]) bits from the CDMA ADC on pd
13 C_RX_QDATA2 IXD BBA2. pd
14 C_RX_QDATA1 IXD pd
15 C_RX_QDATAO IXD pd
16 C_RX_IDATA3 IXD | I-channel data (C_RX_IDATA[3:0]) bits from the CDMA ADC on pd
17 C_RX_IDATA2 IXD BBA2. pd
18 Voo V| Power Supply Voltage -
19 C_RX_IDATA1 IXD | I-channel data (C_RX_IDATA[3:0]) bits from the CDMA ADC on pd
20 C_RX_IDATAQ IXD BBA2. pd
21 CHIPX8 IXD | 9.8304 MHz clock input from BBA2. CHIPXS is used primarily for pd
CDMA hardware functions and vocoder processing.
22 TX_CLK/ ZX | Clock output for the CDMA Q-channel transmit DAC. Clock input 2.0
for FM transmit DAC.
Ry
23 TX_CLK ZX | Clock output for the CDMA I-channel transmit DAC. 2.0 ) {,"-
T
. ‘QS‘:‘ ‘;‘;}; '
ﬁ:‘:‘"\\f -~ g»:
PO ~
R C/\." A
Vi AR
R
R “3 ’
- N
-~ Q" &:\‘;
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Zin Descriptions-176 Pin Description (Sorted 5y Pin Number)

Table 3.2 176 Pin Description (continued)

176-Pin | Pin Name [ Type | Pin Description
Number ’
24 ‘ TX_IQDATA7 ZX I- and Q-channel Tx data (TX_IQDATA[7:0}) bits from MSM2300
25 TX_IQDATAG zx | 10 BBAZ
26 TX_IQDATAS ZX
27 TX_IQDATA4 ZX
28 TX_IQDATA3 zZX
29 TX_IQDATA2 ZX
30 Vsg G Ground -
31 TX_IQDATA1 ZX | I- and Q-channe! Tx data (TX_IQDATA(7:0]) bits from MSM2300 1.0
B A . ——— |
32 TX_IQDATAO zx | 10 BBA2 10
33 SYNTH_LOCK IH | Indicates the lock status of UHF and IF frequency synthesizers. In
- The SYNTH_LOCK input signal normally comes from the BBA2
and other frequency synthesizers in the subscriber unit’s RF
section.
34 TCXO/a IXD | 4.92 MHz clock input from BBA2. pd
35 TX_AGC_ADJ ZPD | PDM output from the Tx AGC subsystem. TX_AGC_ADJ controls | 5.0, pd
Tx output power.
36 RX_AGC_ADJ ZPD | PDM output from the Rx AGC subsystem. RX_AGC_ADJ sets the | 5.0, pd
) Rx signal level in MSM2300.
37 MASKDATA_GPI1V30 | BH | MASKDATA is active when the data of the current power control 5.0
group is ready to transmit. f MASKDATA is not needed, this pin
may be programmed to act as GPIO3C. !t is recommended that
this pin be used as an output only.
38 IDLE/ BLD | Low when the subscriber unit is in IDLE mode. IDLE/ can be used | 5.0pd
to disable unused subscriber unit circuits. At RESOUT, IDLE/is an
input.
39 Vop \ Power Supply Voitage -
40 PA_RO WP | Digital output from the CDMA Tx AGC loop. Can be used to alter +2.0,
RF power amplifier characteristics in the subscriber unit. od
41 PA_R1 WP +2.0,
od
42 LNA_RANGE WP | Digital output from the CDMA Rx AGC loop. Can be used to alter | +2.0.
low-noise amplifier characteristics or other stages in the od
subscriber unit's Rx signal path.
43 GP_WR/ BL | Decoded general-purpose write strobe that can be used to control 3.0,
external general-purpose registers.
44 PA ON ZH | This signal can control the RF power ampiifier in the subscriber 5.0 ‘
unit. PA_ON is high when the RF power amplifier is needed for a .
transmission. 4
| L}
45 f TRK_LO_ADJ ZP ! PDM output from the frequency tracking subsystem in MSM2300. SO
i - TRK_LO _ADJ set s the subscriber unit's IF and UHF frequencies. \ 3,/ ~
! i - .
T ‘ AN
{\U ‘.\\
AV Y
o «;3
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Pin Descriptions-176 Pin Oescription (Sorted by Pin Number)

Table 3.2 176 Pin Description (continued)

HXI&-02

93-22436-1

X1

L &~

176-Pin | Pin Name | Type | Pin Description
Number i
46 PDM1 ZPD | General-purpose 8 bit PDM outputs clocked by TCXO/4 and under
47 PDM2 ZFD microprocessor control.
48 YAMN1 ZH | General-purpose microprocessor-programmable M/N counter that
is clocked by TCX0/4.
49 RINGER ZX | The signal on the RINGER output is from the MSM2300 DTMF 5.0
tone generator. The DTMF generator selects the pitch and
cadence of the subscriber unit ‘s ring. RINGER drives the sound
transducer.
50 DP_TX_DATA ZX UART output. 3.0
51 DP_RX_DATA IXD | UART input. pd
52 CTs/ ILD | UART Clear-To-Send input signal. pd
53 Vss G | Ground -
54 RFR/ ZL | UART Ready-For-Receive output signal. 3.0
55 GPIO17 BXD | General-purpose I/O pin.In Vocoder Bypass mode this pin is 1.0, pd
VC_WH/, the external vocoder write strobe output.
56 GPIO18 BXD | General-purpose I/O pin. In Vocoder Bypass mode this pin is 1.0, pd
VOC_FR_REF, the external vocoder frame-reference strobe
output.
57 GPlO19 BXD | General-purpose /O pins which are programmed as inputs on 1.0, pd
58 GP1020 BXD RESOUT. 1.0, pd
59 GP1021 BXD 1.0, pd
60 GP1022 BXD 1.0, pd
61 GPI023 BXD 1.0, pd
62 vDD v Power Supply Voltage -
63 GPI1024 BXD | General-purpose /O pins which are programmed as inputs on 1.0, pd
RESOQUT.
64 GPIO25 BXD ~ ) 1.0,
GPIO28 may function as an external vocoder clock input in the pd
65 GPIO26 BXD | MSM2300. 5.0, pd
66 GPIO27 BXD 5.0, pd
67 GPIO28 BXD 5.0, pd
68 WSYMCLK_GPI029 | BH | Outputs a pulse with a duration of one Walsh chip during the 5.0
second Waish symbol of every power controt group. The
placement of the pulse within the Walsh symbol is programmable. .
If the WSYMCLK feature is not needed, this pin may be R
programmed to function as GPI029. It is recommended that this x}}'
pin be used as an output only. P E
el PN
S AN
Fa At S {" “/
By W -."; 3
L% .0
Aot
Att\ v ;1} ’
SRR
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Pin Descriptions-176 Pin Description (Sorted by Pin Number)

Table 3.2 176 Pin Description (continued)

NXI§-02

176-Pin Pin Name Type Pin Description o !
Number (mA)
69 GPIO_INTO { BPD | General-purpose 1O pins. The GPIO_INT[4:0) pins can cause an | 1.0, pd
interrupt to the microprocessor. These pins are maskable,
70 GPIO_INT1 BPD level-sensitive, and have programmable polarity. 1.0, pd
71 GPIO_INT2 BPD
72 GPIO_INT3 BPD
73 GPIO_INT4 BPD
74 Vss G Ground -
75 RESIN/ BL | Hardware reset input to the 186 microprocessor. 3.0
76 RESOUT BH | Reset output from the ‘186 microprocessor. 3.0
77 WDOG_EN IHU | Watchdog Timer enable input. pu
78 WDOG_ST8 ZH | Watchdog Timer reset logic output. 1.0
79 XTAL_IN IXA | Input connection point for an external quartz crystal or ceramic In
resonator. If an external oscillator is used, the output of the
oscillator should be connected to this pin.
80 XTAL_OUT ZXA | Feedback connection for an external quartz oscillator or ceramic 5.0
resonator. If an external oscillator is used, this pin should be
unconnected.
81 NMI IHD | Non-maskable microprocessor interrupt input. pd
82 LWR/ ZL | Low-byte write strobe from the CBIU. 3.0
83 VDD v Power Supply Voltage -
84 RD/ BL | Read strobe output. 3.0
85 ALE BH | Microprocessor address latch enable output. 3.0
86 HWR/ ZL | High-byte write strobe from the QBIU. 3.0
87 DT_H/ BX | Data transmit/receive control. 3.0
88 PCS6/ BL | Peripheral Chip Select 6. (output only) 3.0
89 LNA_GAIN ZPD | PDM output from the RX AGC subsystem in the MSM2300. This 5.0
signal, when filtered with a simple RC low-pass filter, is useful for
controlling the gain of a variable gain low-noise amplifier (LNA).
30 EEPROM_CS/ ZL | QCSU EEPROM chip select. 3.0
91 ‘ ROM_CS/ ZL | QCSU ROM chip select. 3.0
92 L RAM_CS/ ZL | QCSU RAM chip select.
BEE | Do BXK | Data bus bits [3:0]
94 | D1 | BXK
95 | D2 | BxK |
“9 | o3 | BXK |
g7 f Vgg G '[ Ground
,
. AT s s
Mobile Station Modem 2300 User's Manual M 93-22:35.
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Pin Descriptions-176 Pin Description (Sorted by Pin Number)

Table 3.2 176 Pin Description (continued)

176-Pin Pin Name Type Pin Description T P
Number ‘ (mA)
98 D4 BXK | Data bus bits [11:4] 30 |
99 D5 BXK 3.0
100 D6 BXK 3.0
101 D7 BXK 3.0
102 D8 BXK 3.0
103 D9 BXK 3.0
104 D10 BXK 3.0
105 D11 BXK 30 |
106 Voo \Y Power Supply Voltage -
107 D12 BXK | Data bus bits [15:12]. 3.0
108 D13 BXK 3.0
109 D14 BXK 3.0
110 D15 BXK 3.0
111 A0 ZX | Latched address bus bits [6:0]. 3.0
112 A1l ZX 3.0
113 A2 ZX 3.0
114 A3 ZX 3.0.
115 A4 ZX 3.0
116 A5 ZX 3.0
117 A6 ZX 3.0
118 Vss G Ground -
119 A7 ZX | Latched address bus bits (14:7]. 3.0
120 A8 X 3.0
121 A9 ZX _ 3.0
122 A10 ZX 3.0
123 Al1 ZX 3.0
124 A12 ZX 3.0
125 A13 X 3.0
126 A14 ZX 3.0
[ 127 Voo V| Power Supply Voltage - ‘{A_'Q'
AT
.‘m.:‘: : X &} N
N % - e
W~ 3
o N
AVY
- Q\' o
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Pir Descriptions-176 Pin Description (Sorted bv Pin Number)

Table 3.2 176 Pin Description (continued)

Mobile Station Modem 2300 User’s Manual
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176-Pin Pin Name Type Pin Description lo T
Number (mA)
128 A15 ZX | Latched address bus bits[19:15]. 3.0
129 A16 BX 3.0
130 A17 BX 3.0
131 A18 BX 3.0
132 A19 BX 3.0
133 PCM_SCS ZH | Seriai PCM control select. 20
134 PCM_DOUT ZXD | Serial PCM data output. 2.0, pd
135 PCM_DIN IXD | Serial PCM data input pd
136 PCM_SYNC BHD | Data strobe for receive and transmit PCM data. 2.0, pd
137 PCM_CLK BXD | Data clock for receive and transmit PCM data. 2.0, pd
138 AUX_PCM_DOUT ZP | PCM data output for Auxiliary CODEC port. 3.0
139 AUX_PCM_DIN IPU | PCM data input for Auxiliary CODEC pont. pu
140 AUX_PCM_SYNC ZP | PCM data strobe for Auxiliary CODEC port. 3.0
141 Vss G Ground -
142 AUX_PCM_CLK ZP | PCM data clock for Auxiliary CODEC port. 3.0
143 LCD_CS ZH | Active high decoded chip select for LCD controller. 3.0
144 GPIO16 BXD | General-purpose I/O pin. in Vocoder Bypass mode this pin is 1.0, pd
VC_RDY/, the extemal vocoder read strobe output.
145 GP1015 BXD | General-purpose 1/O pin. In Vocoder Bypass mode this pin is 1.0, pd
VC_CS/, the external vocoder chip select output.
146 GPIO14 BXD | General-purpose I/O pin. In Vocoder Bypass mode this pin is 1.0, pd
VC_ENC_INT, the external encoder interrupt input.
147 GPIO13 BXD | General-purpose I/O pin. Programmed as an input on RESOUT. | 1.0, pd
In Vocoder Bypass mode this pin is VC_DEC_INT, the external
vocoder decoder interrupt input.
148 GPI1012 BXD | General-purpose I/O pin, programmed as an input on RESOUT. 1.0, pd
149 TRST/ ILU | JTAG port reset input. pu
150 Voo \' Power Supply Voltage -
151 GPIO11 BXD | General-purpose I/O pin, programmed as an input on RESOUT. 1.0, pd
152 D1 IXU | JTAG port data input. pu
153 GPIO10 BXD | General-purpose /O pins, programmed as inputs on RESOUT. 1.0, pd
154 GPIO9 BXD 1.0, pd ¢
155 TDO OX | JTAG port data output 20
- NORR
Ay T~
A O :
\un
Y
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2in Descriptions-176 Pin Description (Sorted by Pin n\‘z;‘!’?}‘) !

Table 3.2 176 Pin Description (continued)

176-Pin Pin Name Type Pin Description (S
Number (mA)
156 GPIO8 BXD | General-purpose /O pins, programmed as inputs on RESQUT. 1.0, pd
157 GPIO7 BXU 1.0, pu
158 TCK IXU | JTAG port clock input. pu
159 GPIO6 BXU | General-purpose IO pins, programmed as inputs on RESOUT. 1.0, pu
160 GPIO5 BXU 1.0, pu
161 ™S IXU | JTAG port mode select input. pu
162 Vgs G | Ground.
163 GPIO4 BXU | General-purpose /O pins, programmed as inputs on RESOUT. 1.0, pu
164 GPIO3 BXU 1.0, pu
165 GPI02 BXU 1.0, pu
[ 166 GPIO1 BXU 1.0, pu
167 GPIOO BXU 1.0, pu
168 KEYSENSE4/ ILU | Can be used to sense key contact closure when connected to an pu
external keypad. These pins require an active-low level-sensitive
169 KEYSENSESY/ ILU | input signal. May cause an interrupt to the microprocessor. pu
170 KEYSENSE2/ ILU pu
171 Voo V | Power Supply Voltage .
172 KEYSENSE1/ ILU | Can be used to sense key contact closure when connected to an pu
external keypad. These pins require an active-low level-sensitive
173 KEYSENSEO/ LU input signal. May cause interrupt to the microprocessor. pu
174 MODEO IXU | Selects the operating mode for the MSM2300: pu
175 MODE1 XU If MODE[20] = 111 NATIVE mode is selected pu
It MODE[2:0] = 101 HI-Z mode is selected
176 MODE2 IXU | All other values for MODE[2:0] are reserved. DO NOT USE2. pu
If unconnected, MODE[2:0] is pulled high selecting NATIVE mode.
Vocoder Bypass (VOC_BYP) mode is selected by software only
and is available under NATIVE mode.

Notes for previous table:

1. Values 1.0, 2.0, 3.0, and 5.0 are the + maximum current drive levels in mA for output pins. pd = internal puli-down
resister on input pin, pu = internal pull up resister on input pin, od = open drain, in = no pull-up or puli-down resistor
present when used as an input.

2.1t any other modes are wired for prolonged periods, the device may be damaged.

Mode(3:0] are internally pulled to Ob0111.

)
\\ 3
" ;.$

' .“3.‘“ K
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5 Electrical Specifications

5.1 DC Electrical Specifications

5.1.1 Absolute Maximum Ratings

Operating the MSM2300 under conditions that exceed those listed in the Absolute
Maximum Ratings Table may result in damage to the device. Absolute maximum ratings

are limiting values, and are considered individually, while all other parameters are within
their specified operating ranges. Functional operation of the MSM2300 under any of the
conditions in the the Absolute Maximum Ratings Table is not implied.

Table 5.1 Absolute Maximum Ratings

Symbol Parameter Min Max Units
Ts Storage temperature -65 +150 oc
T, Junction temperature +150 °C
Vi Voltage on any input or output pin 05 ([ Vpp+05 \
Voo Supply voltage -0.3 +4.6 \%
™ Latchup current 150 mA
Vegp Electrostatic discharge voltage (Human Body +2000 \
Modei)
5.1.2 Recommended Operating Conditions
Table 5.2 Recommended Operating Conditions
Symbol Parameter Min Max Units | Package
Vop Supply voltage 2.7 3.6 \ 176
33-5% | 3.3 +5% Vv 208 .
1
Ta Operating temperature —40 85 oc 176 LA
NS
0 70 oG 208 S8 s
T
“\q - _‘," ‘h‘i
: Voo~
A
X \k

93-22436-1 X1

Mobile Station Moder'r.t 2300 User’s Manuali

QUALCOMM Proprietary - Data subject to change without notice

—

AR
R
A

\

-

13;7

5-1



Electrical Specifications-DC Electrical Specifications

5.1.3 D.C. Characteristics

Table 5.3 D.C. Characteristics

IR &-02

Parameter Min Max Units 4 Notes

Vi High-level input voltage, CMOS/Schmitt 0.65Vpp | Vpp +0.3 Volits

'/ Low-level input voltage, CMOS/Schmitt -03 0.35 Vpp Volts

hy Input high leakage current - 2 HA 1

I Input low leakage current -2 - HA 1

hHPD Input high leakage current with pull down 10 60 HA 12

hLpu Input low leakage current with pull up -60 -10 pA 23

lozn High-level, three-state leakage current - 2 HA 1

loz. Low-level, three-state leakage current -2 2- HA 2

lozHeo High-level, three-state leakage current 10 60 HA 1.3
with pull down

lozLpy Low-level, three-state leakage current -60 -10 HA 23
with pull up

lozHkp High-level, three-state leakage current -25 -3 HA 13
with keeper

lozikp Low-level, three-state leakage current 3 25 HA 23
with keeper

Vou High-level output voltage, CMOS/Schmitt Vpp—-0.45 Voo Volts 4

VoL Low—level output voltage, CMOS/Schmitt 0.0 0.45 Volts 4

Ci Input capacitance 15 pF

Notes for previous table:
1. Pin voltage = Vpyp max. For keeper pins, pin voltage = Vpp max - 0.45 volts.

2. Pin voitage = Vss and Vop = Vpp max. For keeper pins, pin voltage = 0.45 volts and Vi _ Vigp max.

3. Refer to table 3.1 in this manual for pins having pull ups, pull downs, and keepers

4. Refer to table 3.1 in this manuai for loy and Ig, current capacity for output pins (at Vpo = Vpp min).

Mobile Station Modem 2300 User's Manual
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8. Electrical Parts List

8-1 Handset

NO DESCRIP%ION SEC. CODE REMARK |
| - Capacitorsw-i :

C101 2203-000254 Ceramic Chip, 10NF,16V, 1005
Cc102 2203-001210 Ceramic Chip, 8.2NF,16V,1005
C103 2203-001210 Ceramic Chip, 8.2NF,16V,1005
C104 2203-000585 Ceramic Chip, 220PF,16V,1005
C105 2203-000254 Ceramic Chip, 10NF,16V,1005
C106 2203-000438 Ceramic Chip, 1NF,50V,1005
c107 2203-000189 Ceramic Chip, 100NF,25V,1608
c108 2404-000139 Tantalum Chip, 10UF,6.3V,3216
C112 2203-000189 Ceramic Chip, 100NF,25V,1608
C113 2203-000189 Ceramic Chip, 100NF,25V,1608
C114 2203-000189 Ceramic Chip, 100NF,25V,1608
C132 2203-000189 Ceramic Chip, 100NF,25V,1608
C133 2203-000254 Ceramic Chip, 10NF,16V,1005
C134 2404-000189 Tantalum Chip, 22UF,16V,7343
C135 2404-000222 Tantalum Chip, 33UF,16V,7329
C136 2404-000151 Tantalum Chip, 1UF,16V,3216
C137 2203-001210 Ceramic Chip, 8.2NF,16V,1005
C138 2203-001210 Ceramic Chip, 8.2NF,16V,1005
C139 2203-000189 Ceramic Chip, 100NF,25V,1608
C140 2203-000189 Ceramic Chip, 100NF,25V,1608
C141 2404-000139 Tantalum Chip, 10UF,6.3V,3216
C142 2203-000189 Ceramic Chip, 100NF,25V,1608

Samsung Electronics




Electrical Parts List

NO
76143
C146
G147
C148
C149
C151
C152
C1563
C154
C155
C156
C158
C159
C161
c162
G163
C164
Cc165
C166
c167
C168
C302
C305

C306

C309

C311

DESCRIPTION

2404-000139
2203-000189
2203-000189
2203-000254
2203-000189
2203-000254
2203-000189
2203-000254
2203-000189
2203-000254
2203-000189
2203-000941
2203-000234
2203-001437
2203-001437
2203-000189
2203-000189
2203-000189
2203-000254
2404-000139
2203-000189
2203-000189
2203-000254
2007-000171
2203-000189
2404-000312

2404-000312

SEC. CODE

Tantalum Chip, 10UF,6.3V,3216

Ceramic Chip, 100NF 25V 1608
Ceramic Chip, 100NF,25V,1608
Ceramic Chip, 10NF,16V,1005
Ceramic Chip, 100NF,25V,1608
Ceramic Chip, 10NF,16V,1005
Ceramic Chip, 100NF,25V,1608
Ceramic Chip, 10NF,16V,1005
Ceramic Chip, 100NF,25V,1608
Ceramic Chip, 10NF,16V,1005
Ceramic Chip, 100NF,25V,1608
Ceramic Chip, 470PF,50V,1005
Ceramic Chip, 100PF,50V,1005
Ceramic Chip, 5PF,50V,1005
Ceramic Chip, 5PF,50V,1005
Ceramic Chip, 100NF,25V,1608
Ceramic Chip, 100NF,25V,1608
Ceramic Chip, 100NF,25VL1 608
Ceramic Chip, 10NF,16V,1005
Tantalum Chip, 10UF,6.3V,3216
Ceramic Chip, 100NF,25V,1608
Ceramic Chip, 100NF,25V,1608
Ceramic Chip, 10NF,16V,1005
R-CHIP, 0ohm.1005

Ceramic Chip, 100NF,25V,1608
Tantalum, Chip, 470UF,10V,3216

Tantalum, Chip, 470UF,10V,3216

X §-02
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NO
C312
C313
C314
C315
C316
C317
C501
C502
C503
C504
;G507
C508
C509
C511
C512
C513
C514
C515
C516
C517
C518
C519
C522
C523
C524

C525

DESCRIPTION

2404~OOO31 2
2404-000312
2404-000291
2203-000189
2203-000189
2203-000189
2203-000189
2203-000254
2404-000139

2203-000254

+.2203-000425

2203-000438
2203-000386
2203-000386
2205—000438
2203-000386
2203-000386
2203-001124
2203-000438
2203-000438
2203-000254
2203-001017
2203-000679
2203-000995
2203-000386

2203-000254

SEC. CODE

Tantalum, Chip, 470UF,10V,3216

Tantalum, Chip, 470UF,10V,3216

Tantalum, Chip, 1UF,10V,3216
Ceramic Chip, 100NF,25V,1608
Ceramic Chip, 100NF,25V,1608
Ceramic Chip, 100NF,25V,1608
Ceramic Chip, 100NF,25V,1608
Ceramic Chip, 10NF,16V,1005

Ceramic Chip, 10UF,6.3V,3216

Ceramic Chip, 10NF,16V,1005

- Ceramic Chip,18PF,50V,1005

Ceramic Chip,1NF,50V,1005
Ceramic Chip,15PF,50V,1005
Ceramic Chip,15PF,50V,1005
Ceramic Chip,1NF,50V,1005
Ceramic Chip,15PF,50V,1005
Ceramic Chip,15PF,50V,1005
Ceramic Chip,680PF,50V,1 095
Ceramic Chip,15PF,50V,1005
Ceramic Chip,15PF,50V,1005
Ceramic Chip, 10NF,16V,1005
Ceramic Chip, 4PF,50V,1005
Ceramic Chip, 27PF,50V,1005
Ceramic Chip, 47PF,50V,1005
Ceramic Chip,15PF,50V,1005

Ceramic Chip,10NF,16V,1005

NXY-02

Electrical Parts List
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Siectrical Specifications-DC Electrical Specifications

5.1.4 Power Consumption

These values are an estimation of maximum operating currents for a nominal

Vpp=3.3V. This information should be used as a general guideline for system design.

CDMA modes assume that the subscriber unit is operating in compliance with the
CDMA specifications of IS-95-A. FM modes assume that the subscriber unic is
operating in compliance with the AMPS specifications of 1IS~95-A. Estimares for
maximum power supply current are under the following conditions: Vpp=3.3 Volts

and T=25°C.

Table 5.4 Power Supply Currents for MSM2300 Operating Modes (Variable Rate Vocoding)

Symbol Mode Typical | Units
lops CDMA Rx/Tx (active full-duplex operation)’ 65-85 mA
bn2 | CDMA Rx (idle: CDMA Rx + processor + some “buffering” active; all else shut down) 40 mA
lop3 CDMA sleep (CDMA + processor in standby mode; some “buffering” active) 3 mA
lppsa | FM Rx/Tx (active fuli—duplex operation) 35 mA
bos | FM Rx (idle: receive channel active, transmit channe! “off") 15 mA

Notes for previous table:

1. Ippy is highly software dependent. it also depends upon vocoding rate, microprocessor clock frequency, and digital

/O load characteristics.

93-22436-1 X1
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ticctrical Specifications-Timing Characteristics

5.2 Timing Characteristics

5.2.1 CHIPX8 and TCXO/4 Timing

Figure 5-1 and Figure 5-2 show the uming characteristics berween the two clocks
(CHIPX8 and TCXO/4). The timing parameters arc given in Table 5.5 and
Table 5.6.

[~ tygcy —*

e . txaL tR te

CHIPx8 /

C_RX QDATA30 B —

Figure 5-1 COMA Rx Data Input Timing

Table 5.5 COMA Rx Data Input Timing Parameters

Symbol Parameter Min Type Max Units

txacy CHIPX8 period 101.7 ns

txaH CHIPX8 logic high 40 ns

txat CHIPX8 logic low 40 ns

tp CHIPX8 risetime 12 ns

te CHIPXS falltime 12 ns

tsu Rx data input setup time 8 ns

th Rx data input hold time 8 ns

LA
o
g
A ™~
PN
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Electrical Specitications-Timing Characteris

txocy ‘
f t
txoH  txoL | R te
TCXO/4 90%
/ 10%
Figure 5-2 TCX0O/4 Timing
Table 5.6 TCXO/4 Timing Parameters
Symbol Parameter Min Type Max Units
txocy TCXO/4 period 203 ns
txoH TCXO/4 logic high 75 ns
txoL TCXO/4 logic low 75 ns
tg TCXO/4 risetime 12 ns
te TCXO0/4 falitime 12 ns
"-.\
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Electrizat Specifications-Timing Characteristics

] tTxCH

_ ttxcL

trxcy ———=y

TXCLK

TXCLK/ m

tHO

IR

tpo

- tho

tho

Figure 5-3 CDMA Tx Data Output Timing

Table 5.7 CDMA Tx Data Output Timing Parameters

Mobile Station Modem 2300 User’s Manual
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Symbol Parameter Min Type Max Units

trxrey TXCLK period 203 ns
trxrcH TXCLK logic high 101 ns
trxFcL TXCLK logic fow 101 ns
tep TXCLK to TCLK/ phase delay 1.2 ns
too Tx data output delay time 70 ns
tho Tx data output hold time 20 ns
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FM_RX_QDATA
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Zlectrical Specifications-Timing Characteristics

— IFMCKY =—
; . |
[ ™ - tEMCKH
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tFMCKL

tsus

tsTRPW ——l
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Figure 5-4 FM Rx Data Input Timing

Table 5.8 FM Rx Data Input Timing Parameters
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Symbol Parameter Min Type Max Units
tEMCKY FMCLK period 2.78 us
tFMCKH FMCLK 'OgiC hlgh 1.39 us
tFMCKL FMCLK IOgiC low 1.39 us
tSTBPW RXFMSTB pUISG width 2.78 us
tsus RXFMSTB setup time 45 ns
ths RXFMSTB hold time 10 ns
tsy RXQFMDATA, RXIFMDATA input setup 10 ns
time
tH RXQFMDATA, RXiFMDATA input hold 15 ns
time
'
> &" .
RIS
L
AT
X\QV ~_.;'4‘\
- R
0 -~k
< ~
A Y

0 User’s Manual
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r——lIXFCY ——=

txrcH | frxecL

U e e W

'bo -
T 100ATA7:0] XXX ™ data XXXKXXX T aata XXHXXXX T cataX XX

Figure 5-5 FM Tx Data Output

TXCLK

Table 5.9 FM Tx Data Output Timing Parameters

Symbol Parameter Min Type Max Units
trxrcy TXCLK period 8.33 us
trxFcH TXCLK logic high 4.17 us
trxrcL TXCLK logic low 4.17 us
too Tx data output delay time 70 ns
=Y
s
4 " -~
A
SR W 1
AV O
A
AL )

W .
Mobile Station Modem 2300 User’'s Manual % 93-22436-1 X
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5.2.2 General Purpose ADC Interface Timing

Figurc 5-6 shows the ADC after it has first been initialized by a software reset. A
software reset is followed by a start of conversion and then a read of converted data.
ADC_RESET must occur prior to the first conversion request. This will drop
ADC_ENABLE and prepare the ADC for the next data request. Sofrware initiates a
data transfer by writing to the ADC_DATA register. A start transfer request should be
performed for each requested dara value. Data is read once per conversion to avoid an
overrun crror. For additional information about the functionality of the registers in

Figure 5-6, see page 4-140.

The parameters for the clock signal (t ., tgp, and ty) apply to every clock pulse for

which there is a valid transfer of dara.

Daza is shifted from the BBA2, MSBit first. Each valid transfer consists of eight bits

of data. The setup (t;) and hold (ty,) times apply to each bit of ADC_DATA.

Internal reset

through
ADC_RESET Reg.

Internal transter
initiation through

11
ADC_DATA Reg. tureri—s| fo— twrenh
ADC_ENABLE
from MSM2.2
telkowr—e ‘o— tenckh
N
ADC_CLK \ 7 6
from BBA2 th
—y ts
ADC_DATA MSB
from BBA2

Figure 5-6 MSM2300 to ADC Timing Diagram

Table 5.10 MSM2300 to ADC Timing Parameters

93--22436-1 X1

< 4 v
-

Parameter Description Min Typical Max Units

tekiwe ADC_CLK low before SW start of conversion write 0 ns

twrenn Write of ADC_DATA register to ADC_ENABLE high 100 ns

tenckn ADC_ENABLE high to first ADC_CLK high 0.1 20 us

teke ADC_CLK cycle time 0.100 24 us

tekn ADC_CLK pulse width high 0.025 1.2 us -

ekl ADC_CLK pulse width low 0.025 12 ws |

ts ADC_DATA setup time to positive edge ADC_CLK 20 nst oo

th ADC_DATA hold time from positive edge ADC_CLK 20 ’\‘\ns ~&) -

teren Last ADC_CLK negative edge to ADC_ENABLE low 100 ”-n§ =
T

Mobile Station Modem 2300 User's Manual

QUALCOMM Proprietary - Data subject to change without notice
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5.2.3 CODEC Timing

Table 5.11 provides timing values for Figure 5-7, Figure 5-8, and Figure 5-9.

tsync

/1l
I

PCM_SYNC / t T - - S \
synca yncd
- /{ -

Figure 5-7 PCM_SYNC Timing

tei
ki tekn
PCM_CLK / } / ./ /L_/—\_/—
(tfrom MSM) tsﬂsync th(sync) ' \"/
PCM_SYNC I
(from MSM) —1/

tsu(DIN) th(DIN)
pcm_iN XXXXCOOQO0ORCO_ MsBit X0 ] [XXXXXX_tsait_XXXXY)

Figure 5-8 PCM_CODEC to MSM2300 Timing

teik
to teixn
PCM_CLK N M \ /
(from MSM) tsu(sync) th(sync) tzdo X
! ! u
PCM_SYNC P N
(fron, MSM) - — - '[
tpc!out [ tpdout - |
H
PCM_DOUT (" MSBit [ X LSBit  }— |
L
tpscs tscsa |
PCM_SCS , {}
(For SCS_SEL = 1) N *

Figure 5-9 MSM2300 to PCM_CODEC Timing

\‘\* ‘\%L‘
W \2"
Mobile Station Modem 2300 User’s Manual Y 93-22436-1 X1
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Table 5.11 PCM_CODEC Timing Parameters

DLAI§-02

’y

PRy

Parameter | Description i Min Typical Max | Units | Notes

tsync PCM_SYNC cycle time (PCM_SYNC_DIR=1) 125 us !
PCM_SYNC cycle time (PCM_SYNC_DIR=0) 125 WS

tsynca PCM_SYNC “asserted” time (PCM_SYNC_DIR=1) 400 500 ns 1
PCM_SYNC “asserted” time (PCM_SYNC_DIR=0) ns

teyncd PCM_SYNC “deasserted” time (PCM_SYNC_DIR=1) 124.5 us 1
PCM_SYNC “deasserted” time (PCM_SYNC_DIR=0) Ks

toik PCM_CLK cycle time (PCM_CLK_DIR=1) 400 500 ns 1
PCM_CLK cycle time (PCM_CLK_DIR=0) ns

teikh PCM_CLK high time (PCM_CLK_DIR=1) 200 250 ns .2
PCM_CLK high time (PCM_CLK_DIR=0) ns

teiki PCM_CLK low time (PCM_CLK_DiR=1) 200 250 ns 2
PCM_CLK low time (PCM_CLK_DIR=0) ns

tsu(sync) PCM_SYNC setup time to PCM_CLK falling 150 ns
(PCM_SYNC_DIR =1, PCM_CLK_DIR = 1)
PCM_SYNC setup time to PCM_CLK falling ns
(PCM_SYNC_DIR =0, PCM_CLK_DIR = 0)

th(sync) PCM_SYNC hold time after PCM_CLK faliing 350 ns
(PCM_SYNC_DIR =1, PCM_CLK_DIR = 1)
PCM_SYNC hold time after PCM_CLK falling ns
(PCM_SYNC_DIR = 0, PCM_CLK_DIR = 0)

tsu(ain) PCM_DIN setup time to PCM_CLK falling 75 ns

thdin) PCM_DIN hold time after PCM_CLK falling 30 ns

todout Delay from PCM_CLK rising to PCM_DOUT valid 75 ns

tdout Deiay from PCM_CLK falling to PCM_DOUT HIGH-Z One Vocoder

Clock Cycle
tocs Delay from PCM_CLK rising to PCM_SCS low 75 | ns 3
tscsa PCM_SCS “asserted"” time 500 ns

Notes for previous table:
1. This vaiue assumes that CODEC_CTL is not being used to override the CDMA CODEC clock and sync operation.

2. toyxn and Y, are independent of PCM_CLK_SENSE.
3. This assumes that the AUX_CODEC_CONTROL:SCS_SEL is set (1). See Chapter 4 AUX_CODEC_CONTROL.

93-22436-1 X1

QUALCOMM Proprietary - Data subject to change without notice
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tsu(AUX_SYNC)
AUX_PCM_SYNC J

AUX_PcM_DIN  (OO00O0000000KY)

izctrical Specifications-Timing Characteristics

tauxsync

LR

tauxsynca

tauxsyncd

AUX_PCM_SYNC __ [

<

¥ \

Figure 5-10 AUX_PCM_SYNC Timing

tauxclk

tauxcikh tauxcik!

AUX_PCM_CLK / \ /

Ly

/)

(Companded)
tsu(AUX_DIN)
Aux_Pom_oiN- ST Tse XX
(Linear)

(o

/1
I

th(AUX_SYNC)
| S/

3]

( msB

th(aux_DiN)

D o

Figure 5-11 CODEC to MSM2300 Timing via AUX_CODEC (MSM2300 Receiving)

tauxclk

tauxcikn tauxciki

AUX_PCM_CLK [ \ /

tsu(AUX_SYNC) -I e

eV

L

th(AUX_SYNC)

AUX_PCM_SYNC /

Il

/]

LK

J L
AUX_PCM_DOUT  (XYXXXIOO0O0N ms8— Ywss1f/seoX Lss wmm
(Companded) !
tpauxt:!out [
J L J
AUX_PCM_DOUT X 1s8 | X' wmsB  Xwss-1//mssef_ msB7  Yussg//ise.1)ise
(Linear) tscea 1 11/
t - -
PCM_SCS pees .

For SCS_SEL =1

2

—

I

Figure 5-12 MSM2300 to CODEC Timing via AUX_CODEC (MSM2300 Transmitting).

Mobile Station Modem 2300 User's Manual
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Table 5.12 AUX_CODEC Timing Parameters
Parameter Description Min [ Typical | Max | Units | Notes
tauxsync AUX_PCM_SYNC cycle time ‘ 125 us !
tauxsynca AUX_PCM_SYNC “asserted” time 62.5 us 1
tauxsyncd AUX_PCM_SYNC “deasserted” time 62.5 us 1
Yauxcix AUX_PCM_CLK cycle time 7.8 us 1
tauxcixn AUX_PCM_CLK high time 3.8 3.9 us 1
tauxciki AUX_PCM_CLK low time 3.8 39 us 1
tsu(AUX_SYNC) AUX_PCM_SYNC setup time to AUX_PCM_CLK rising 1.85 us
thaux_syncy) | AUX_PCM_SYNC hold time after AUX_PCM_CLK rising 1.95 us
tsu(AUX_DIN) AUX_PCM_DIN setup time to AUX_PCM_CLK falling 75 ns
th(AUX_DIN) AUX_PCM_DIN hold time after AUX_PCM_CLK falling 30 ns
tpauxdout Propagation delay from AUX_PCM_CLK rising to 75 ns
AUX_PCM_DOUT valid
toscs Propagation delay from AUX_PCM_CLK rising to 75 ns 2
PCM_SCS low.
tsesa PCM_SCS “asserted” time 800 ns 2

Notes for previous table:

1. This value assumes that CODEC_CTL is not being used to override the CDMA CODEC clock and sync operation.
2. This assumes that the AUX_CODE_CONTROL:SCS_SEL is set (1). See Chapter 4 AUX_CODEC_CONTROL

93-22436-1 X1
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~———IxXTLCY ——y

UXTLH o IxTe

XTAL_IN

RIDSE-R

S V2

Figure 5-13 Crystal Timing Diagram

Table 5.13 Crystal Timing Requirements

Parameter Description Min Type Max Units
tXTLKCY XTAL_IN period 25 ns
txTin XTAL_IN pulse width high 10 ns
i XTAL_IN puise width low 10 ns
N
\‘\\:\'
."}x‘ -
. f'& -
e ot oms
N L
R Y
AR Y
LAY
.«\« b ¥
AN iy
- C:v‘\ O
Mobile Station Modem 2300 User’s Manual \\ 93-22436-1 X1
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5.2.4 Native—-Mode Microprocessor Timing

Memory drives data bus

trds trah

-}
ALE/ twhin
tavil |\ ;

tav tav
ADDRESS @XX){L Write Address NMK Read Address }@K}
tcswre twra tcsa traa
T tes i tes Y Sm——

CcCS/
|
tcswr ! tcsrd trdd trdcs
wrcs

WR/ \ [

tawr twr

RD/ \ B

tard trd trddhz

Figure 5-14 Microprocessor Bus Timing

Notes:
1. CS/ refers to RAM_CS/, ROM_CS/, and EEPROM_CS/.
2. WRY/ refers to LWR/ and HWR/.

Table 5.14 Microprocessor Bus Timing Reauirements

Parameter Min Max Units Notes
tav Address valid to address invalid ns !
3.5T-50+-nTW
tes Chip select active (pulse width) ns 2
. 3.57-50+nTW
tasu Data setup prior to WR/ inactive 2T-70+nTW ns 1,2
tan Data hold after WR/ inactive T-30 ns 1,2
twra WHRY/ inactive to Address invalid 0.5T-15 ns 12
teow Chip select active to WR/ active T-40 ns 1.2
tawr Address valid to WR/ active T—40 ns 1.2
twr WR/ active (puise width) 27-30+nTW ns 1.2
twrcs | WR/ inactive to CS/ inactive 0.5T-15 ns i IEREN X
t

teswre CS/ active to WHR/ inactive 3T-45+nTW ns i 'LE:“ . R .»&
lesre CS acuve to RD/ active ‘ T-40 ns ISR

e T

N
RN
sl T
93-22436-1 X1 Mobile Station Modem 2300 User's Manual

QUALCOMM Proprietary - Data subject to change without notice

5-15



. e I L N &-C2
Electrical SpeCIflcatlons-Tlmlng Characteristics 2

Table 5.14 Microprocessor Bus Timing Requirements (continued)

Parameter ( Min ! Max i Units © Notes ]
tigs Data setup to RD/ rising 40 } ' ns ) 1.2
Tdh RO/ rising to Data hold 0 ‘[ i ns i 1.2
trga RD/ inactive to address invalid 0.57-15 | ns 2|
targ Address valid to RD/ active T-40 ns 1.2
teg RD/ active (pulse width) 2T-30+nTW ns 12|
tace Address vaiid to valid read data 3T-70+nTW ns 12
trag RD/ active to valid read data 2T-70+nTW ns 3
tesg CS/ active to valid read data 3T-70+nTW ns 3
trdes RD/ inactive to CS/ inactive 0.5T-15 ns 3
tradhz RD/ inactive to read data High-Z T-15 ns 3
tradlz RO/ active to read data low-Z 0 ns 3
tyan AD valid setup before ALE falls ST ~-10 ns
twhin WA rising to next ALE rising 5T -10 ' ns

Notes for previous table:

1.7, in the Min and Max columns, is the microprocessor clock cycle time and is a function of the cycle time at the
XTAL_IN pin and the divider for the ‘186 microprocessor power save circuitry. T = {period of XTAL_IN/2) x
(optional Power Save Mode).

2. "nry" is the integer number of wait—states multiplied by the uP clock cycie time (T).

3. Calculated vaiue.

5.2.5 QBIU Parametrics

The QBIU takes each 16 bit RAM access and translates it into two sequential 8 bit
RAM accesses. The QBIU works only with RAM_CS/.

Figure 5-15 shows a typical timing diagram for the QBIU operation. The upper row
shows the microprocessor’'s WAIT_STATES (identified as Twi through TW7) that
counts off the RAM_WORD+1 wait states. The second row, WR_CNT/RD CNT,
counts off WR_CNT or RD_CNT Teycles.

Figure 5-15 is not to scale and makes certain assumptions, such as:

1. A 16 bit RAM access is taking place to and from an 8 bit bus-sized RAM. The
8 bit bus-sized RAM data connections are MSM 2300 pins D{7:0].

RD/ is the read strobe.
3. Either LWR/ or HWR/ may be used as a write strobe for the RAM. Both signalk

e

provide write data strobing for a RAM. 4\'} ’
'\\.,‘ Yy

1 -

LAY -

.\\.« ~
S0y
~ *-:\y\

fMobile Station Modem 2300 User’s Manual e 93—52436—1 X
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Electrical Parts List

. NO

5526
G527
C528
C529
C531
€532
C533
C534
C535
C537
C538
C539
C541
C542
C543
C544
C545
C546
C547
C548
C549
C551
C552
C554
C555

C556

DESCRIPTION

2203-000254

2203-000254

2404-000232

2203-000189

2203-000438

2203-000438

2203-001432

2203-000386

2203-000386

2203-000438

2203-000466

2203-000438

2203-000386

2203-000278

2203-000189

2404-000139

2203-000489

2203-000189

2404-000274

2203-000278

2203-000234

2203-000234

2203-000189

2404-000274

2203-000254

2203-000189

SEC. CODE

Ceramic Chip,1ONF,i6V,1005
Ceramic Chip,10NF,16V,1005
Ceramic Chip, 4.7UF,10V,3216
Ceramic Chip, 100NF,25V,1608
Ceramic Chip, 1NF,50V,1005
Ceramic Chip, 1NF,50V,1005
Ceramic Chip, 47NF,16V,1005
Ceramic Chip,15PF,50V,1005
Ceramic Chip,15PF,50V,1005
Ceramic Chip, 1NF,50V,1005
Ceramic Chip, 1PF,50V,1005
Ceramic Chip, 1NF,50V,1005
Ceramic Chip, 15PF,50V,1005
Ceramic Chip, 10PF,50V,1005
Ceramic Chip, 100NF,25V,1608
Tantalum Chip, 10UF,6.3V,3216
Ceramic Chip, 2.2NF,50V,1005
Ceramic Chip, 100NF,25V,1-608
Tantalum Chip, 1.5UF,16V,3216
Ceramic Chip, 10PF,50V,1005
Ceramic Chip, 100PF,50V,1005
Ceramic Chip, 100PF,50V,1005
Ceramic Chip, 100NF,25V,1608
Tantalum Chip, 1.5UF,16V,3216
Ceramic Chip, 10NF,16V,1005

Ceramic Chip, 100NF,25V,1608

JIX#-02

REMARK
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NO

G557

C558

G559

C561

C562

C563

C564

C565

C566

C701

C702

C703

C704

C705

cro7

C708

C709

C711

C712

C713

C714

C715

C716

C717

C718

C719

C706

DESCRIPTION

2?03—0001 89 7
2203-000189
2203-000234
2404-000139
2203-000254
2203-000254
2203-000234
2203-000234
2203-000234
2203-000254
2203-000438
2404-000139
2203-000254
2203-000254
2203-000438
2203-000254
2203-000438
2203-000254
2203-000438
2203-000254
2203-000438
2203-000254
2203-000438
2203-000254
2203-000438
2203-000234

2203-001210

SEC. CODE

Ceramic Chlp 10&)NF7,257\},1 6708
Ceramic Chip, 100NF,25V,1608
Ceramic Chip, 100PF,50V,1005
Tantalum Chip, 10UF,6.3V,3216
Ceramic Chip, 10NF,16V,1005
Ceramic Chip, 10NF,16V,1005
Ceramic Chip, 100PF,50V,1005
Ceramic Chip, 100PF,50V,1005
Cerafnic Chip, 100PF,50V,1005
Ceramic Chip, 10ONF,16V,1005
Ceramic Chip, 1NF,50V,1005
Tantalum Chip, 10UF,6.3V,3216
Ceramic Chip, 10NF,16V,1005
Ceramic Chip, 10NF,16V,1005
Ceramic Chip, 1NF,50V,1005
Ceramic Chip, 10NF,16V,1005
Ceramic Chip, 1NF,50V,1005
Ceramic Chip, 10NF,16V,1005
Ceramic Chip, 1NF,50V,1005
Ceramic Chip, 10NF,16V,1005
Ceramic Chip, 1NF,50V,1005
Ceramic Chip, 10NF,16V,1005
Ceramic Chip, 1NF,50V,1005
Ceramic Chip, 10NF,16V,1005
Ceramic Chip, 1NF,50V,1005
Ceramic Chip, 100PF,50V,1005

Ceramic Chip, 8.2NF,16V,1005

~ REMARK

I X §-02
Electrical Parts List
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NO

G721

Cr22

C723

C724

C725

C726

cr27

C728

C729

C731

C732

G733

C734

C735

C736

C737

C738

C739

G741

C742

C743

C744

C745

C746

C747

C748

DESCRIPTION

2203.001210
2203-000234
2203-000425
2203-000425
2203-000870
2203-000234
2203-000254
2203-000234
2203-000189
2203-000189
2203-000234
2203-000234
2203-001178
2203-001432
2203-000438
2404-000167
2203-000438
2203-000438
2203-000278
2203-000278
2203-000189
2203-000438
2203-000438
2203-000438
2203-000585

2203-000438

SEC. CODE

Ceramic Chip, 8.2NF,16V,1005

Ceramic Chip, t00PF,50V,1005
Ceramic Chip, 18PF,50V,1005
Ceramic Chip, 18PF,50V,1005
Ceramic Chip, 3PF,50V,1005
Ceramic Chip, 100PF,50V,1005
Ceramic Chip, 10NF,16V,1005
Ceramic Chip, 100PF,50V,1005
Ceramic Chip, 100NF,25V,1608
Ceramic Chip, 100NF,25V,1608
Ceramic Chip, 100PF,50V,1005
Ceramic Chip, 100PF,50V,1005
Ceramic Chip, 6PF,50V,1005
Ceramic Chip, 47NF,16V,1005
Ceramic Chip, 1NF,50V,1005
Tantalum Chip, 2.2UF,16V,3216
Ceramic Chip, 1NF,50V,1005
Ceramic Chip, 1NF,50V,1 OO?
Ceramic Chip, 10PF,50V,1005
Ceramic Chip, 10PF,50V,1005
Ceramic Chip, 100NF,25V,1608
Ceramic Chip, 1NF,50V,1005
Ceramic Chip, 1NF,50V,1005
Ceramic Chip, 1NF,50V,1005
Ceramic Chip, 220PF,50V,1005

Ceramic Chip, 1NF,50V,1005

IR #-02
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Complete Customer Satistaction

To : Samsung Electronics Co.,

Ltd.

TEL :82-2-576-2501 (Rep.) FAX .
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APPROVAL

Marketing Part No.

RI21108U

Manufacturing No.

TESCO Inc.

82-2-370-2303

Description

Power Amplifier for PCS USA Bandwidth Handset

5V - Single supply operation
8 pin LCC package

Customer Type No.

Customer Code No.
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S 99 |
Evaluation : (From Approval Date)  Years.




N Roctawell semiconductor Systems

B! 21108U PERSONAL COMMUNICATION SERVICES (PCS)
PUWER AMPLIFIER (1850 - 1910 MHz)

out

Large dynamic range

ratures ] L vee
. . : DRIVER BIAS :r(x?m,\s :
Single Supply Operation | | T
! i
. f !
Good Linearity . INTER | .
RE O : STAGE  H pa~S— ouTPU] 'e)
INPUT 1 MATCH : MATCH RF
! !
! i
! i

PCS band coverage (1850 - 1910 MHz) S IO

Surface Mount 8 pin LCC Package

GND

ver Down Control

Applications
o Personal Communications Services - COMA

e Wireless Local Loop

Functional Description

Developed for personal communications services and wireless local loop applications, this small and effi
cient power amplifier packs full PCS band coverage into a single package. It meets the stringent spectral
linearity requirements of PCS transmission standards and achieves a power added efficiency greater tha
n 33%. The device operates in the 1850 to 1910 MHz band, with an output power of 29dBm. Itis designed
to operate directly from four-cell nickel cadmium battery or a two cell lithium ion battery, eliminating the
need for external switch. A low-cost, external off-chip circuit is required to provide an output match .

i s (PRELIMINARY)

ALY 108



/((;8U PERSONAL COMMUNICATION SERVICES POWER AMPLIFIER 2

ctrical Specifications
»i~ 1: RF PERFORMANCE CDMA MODE.

c= 48vto5.6v,Freq'=1850-1910 MHz ,Tc=-30cto +85c¢c

1aracteristic Cond. Symbol Min. Typ. Max. Unit
lJiescent current, fccQ 120 140 mA
3in Po = 0dBm G 23 24 28.5 dB
3in Po =29dBm Gp 23 24 28.5 dB
dise Power in RX band | Po =29dBm Np -139 -136 | dBm/Hz
130 -1990MHz

out VSWR . 2.3:1

armonics Po = 29dBm 2fo/3fo v <-30 dBc
Jtput Power Po 29 dBm
AED @ 5v Po =16 dBm | PAED -16 3 4 %
AED @ 5v Po =29 dBm | PAED -29 33 35 %
PR @1.25 MHz Po =29 dBm - 31 dBc

fset 30khz RBW

dise Figure NF 6 6.5 dB
Jpply voltage Vce 4.8 5 6.5 \
sference voltage Vref 3.5 3.6 3.7 \
ability (spurious 5:1 vswr-all -60 dBc
itput) @ 5v ,Po= phases

Jdbm

uggedness Po =29 dBm 10:1

(Preliminary,



7121108U PERSONAL COMMUNICATION SERVICES POWER AMPLIFIER 3

TABLE 2:

RECOMMENDED OPERATING CONDITIONS.

Parameter Symbol Min Typ Max Unit
Frequency Range Fo 1850 1910 MHz
Reference Voltage Vref 3.45 3.6 3.75 Volts

Supply Voltage Vce 4.8 5 6.5 Volts
Operating Temperature Tc -30 + 85 C

lable 3: Absolute Maximum Ratings:

Parameter Symbol Min Typ Max Unit
Supply Voltage Vce 8.5 \
Reference Voltage Vref 8.5 \'

Power input Pin 8 dBm
Case Temperature Tc - 30 + 100 C
Storage Temperature Tstg - 30 +125 C

NO DAMAGE - VCC=8.5V,Pin=8 dBm,25C.

ata onect Prefiminary)

IR



68U PERSONAL COMMUNICATION SERVICES POWER AMPLIFIER

acterizatjon Data

)¢ ‘tions:VCC =5V, FREQ' = M 1850 - ¢1880 - A1910 MHz ,Tc = 25¢,-30c,+85¢

Digital Power Sweep

0.00 5.00

00 AE__ S e e -
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00 ' ]

O S e—— -

00 =+ —
I DA
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0t * *

: T Ri21108U
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: ! M |
00 e e T : [— - G S o o
\ 5.00 10.00 15.00 20.00 25.00 30.00

Output Power (dBm)

s Preliminarys

ye)

Power Added Efficlency (%)



Adjacent Channel Power Rejection (d8¢)

. NIRRT
\,{1}‘»7\/

PERSONAL COMMUNICATION SERVICES POWER AMPLIFIER 5

60.00 .

i

el

Digital Distortion Sweep

RI 21108 ‘
VCC = 5V, 1850 -1910 MHz !

5.00 10.00 15.00 20.00 25.00 3
Qutput Power (dBm)

Preliminary)



% PERSONAL COMMUNICATION SERVICES POWER AMPLIFIER

Digital Second Harmonic Sweep

RI 21108V
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Pacakge Dimensions

| PIN 8 »
NS 1
J / ; \\ ]
. ]
PIN 1 Y < PIN 7
[ _ - - . i . 8.26/851
oI 2 [ ! B (.325/.335)
PIN 6
PN 3 [ ‘ | 1lpN s
. PIN 4 _
_.B.26/851 -
o [325/.335)
R.20(8x)
(.008)
LA INA

3.99(.187]) =

coesneer (Preliminary)
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o N '._‘... -~
e i, O
S § & S
& NN <
N N NN
Lo Qi oV
o8 -0 &=
[T ‘-" [ S
N ] 1 B ] 1
escription
N # Function
1 GND
2 RF IN
3 VREF
4 VCC1*
5 GND
6 RF QUT
7 GND
8 VCcCc2*

te: VCC supply lines may be connected together,

: : BACKSIDE GROUND IS REQUIRED FOR PROPER OPERATION.
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SIEMENS SIEGET BFP420

NPN Silicon RF Transistor

~ Preliminary Data

For High Gain Low Noise Amplifiers
For Oscillators up to 9 GHz

Noise Figure F=1.05dB at 1.8 GHz
Outstanding G, =20 dB at 1.8 GHz
Transition Frequency f; > 20 GHz

Gold metalization for high reliability
SIEGET-Line
Siemens Grounded Emitter Transistor-Line

ESD: Electrostatic discharge sensitive device,
observe handling precautions!

Type Marking Ordering Code Pin Configuration |Package 1)
(8-mm taped) 1 2 3 4
BFP420 AMs Q62702-F1591 B |[E [c [E [soT343

Maximum Ratings

Parameter - Symbol Unit
Collector-emitter voltage Vceo 4.5 Vv
Collector-base voltage Veeo 15 \4
Emitter-base voltage Veso 1.5 \
Collector current Ic 35 mA
Base current s 3 mA
Total power dissipation, Ts < 107°C 23) Prot ] 160 mW
Junction temperature Tj 150 °C
Ambient temperature range TA -65...+150°C °C

Storage temperature range Tstg _ . -65..+150°C °C

Thermal Resistance

Junction-soldering point 2) Fin us I 270 [K/W
1) For detailed information see chapter Package page 9
2) Tg is measured on the emitter lead at the soldering point to the pcb.

3) Py due to Maximum Ratings.

Attypical T+ 860 C Prar = 250 mW due to thermical characteristics.
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Electrical Characteristics
at 7a = 25 °C, unless otherwise specified.

Parameter

Symbol

Value

min.

typ.

Jmax.

Unit

DC Characteristics

Collector-emitter breakdown voltage
Ilc=1mA

Viericeo

Collector-cutoff current
Vee=15V, k=0

Icso

30

nA

Emitter base cuttoff current
VEB=15V, Ic=0

eso

20

DC current gain
lc=5mA, Vce=1V

hre

50

90

AC Characteristics

Transition frequency
Ic=30mA, Vce =3V, f=2 GHz

20

22

GHz

Collector-base capacitance
Ves=2 V, VBE=Wwe =0, f= 1 MHz

0.15

0.3

pF

Collector-emitter capacitance

N VeE=2 V, Vee = we =0, f= 1 MHz

Cee

0.41

pF

 Emitter-base capacitance

VEs =05V, Veg = veb =0, f= 1 MHz

Ceu

0.55

pF

Noise figure
lc=5mA, Vce =2V, f=1.8 GHz, Zs = Zsopt

1.05

1.7

daB

Power gain
Ic :29_%,9\, Vece=2V, f= 1.8 GHz,
Zs =Zsopt, Zt = Ziopt

20

daB

Insertion power gain
lc=20mA, Vce =2V, f= 1.8 GHz, Zs = 7 = 50Q

17

dB

Third order intercept point at output
lc=20mA, Vce =2V, f=1.8 GHz,
Zs = kopt, ZL: ZLom

22

dBm

1dB Compression point
lc=20 mA, Ve =@V, f=1.8 GHz,
Zs = ZSopr, ZL: ZLoth

P.14B

12
B

dBm

1) Gins :’SZ‘T'I

s12



SIEMENS SIEGET BFP420

"% Total Power Dissipation Permissible Pulse Power Dissipation
versus Soldering Point Temperature versus On-Time (Veggmax = 4.5 V)
A A
600 | THRURURRE
mwW .
p - P SRR
Ptot 500 Ptot_max ' ttrE_!—L
Ptot_DC il
400 ‘ ”:'m
A ve
p%rer Al
300 AT v
’f://"/ L
N {;:/:ajz
200 A\ NN A
acc. maxim. ratings R : ¢ /’
‘\ \r\% 2% //
100 \ s
\ &
- ,,,.L_ [l el | |
18 te™ 18” 1™ 18 e ie 18° o
50 100 °C 150
——tp
‘tga —p T
Transition Frequency Collector-base Capacitance
versus Collector Current versus Collector-base Voltage
f=2 GHz VBE:OV,fZTMHZ
A 30 A 0.3
GHz pF
T 25 Ceb 025
20
15
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SIEMENS SIEGET BFP420

~ Power Gain Power Gain
"\ versus Frequency versus Collector Current
A 60 A 30 [ T 1
48 dB f=1GHz
Gma 50 Gma 25 s
152112 . / 2GHz
40 20
. .
TN 3 GHz
"\\\ Gms y, _
30 ~ 15 4 GHz
SNON /S ' —
N 7/ 5GHz
- N Gma : —
20 N\ | 10
I1s2112 ’—\ | / 6 GHz
10 i \\ 5
0.1 1 GHz 10 10 20 mA 40
,.} —p f ——p c
Power Gain
versus Collector Voltage
lc =20 mA
A 30 ] |
‘ dB ' = 1GHz
. 25 ]
Gma
Gms 2G6Hz |




SIEMENS SIEGET BFP420

Noise Figure Noise Figure
versus Collector Current versus Collector Current
Vce =2V, Zs = Zsopt VCE=2V,{=18GHz
A 3 1 A 3
60GHZ
dB 7 5.0 GHz aB
25 \ e ! 25
F = L 1/ 4.0 GHz Fo=
rd é 30GHz
> H /474 24GHz | 2 /|
\\_/ 7 A 186H: / /
Zs=50 Ohms —]
15\&;4*4//:/ 15" Lo
. ' ) /
\i_;// 0.9GHz — \\\_/’/!
| \_/l Zsopt
1 f 1
0.5 0.5
10 20 mA 40 10 20 mA 40
—Ic —p I
Noise Figure versus Frequency Source Impedance for min.
VCE=2V,lc=5mA /20 mA, Noise Figure versus Frequency
Z§=ZSopt VCE’:-ZV, IC:SmA/ZO mA
A
3 +50
dB
Ja 2.5
: /
20mA /
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-'\ Common Emitter S-Parameters

7

Formore and detailed S- and Nois

abtain a Siemens CD-FIOM or data diox

paraimeters e nae

contact your focal Siemaens distere e

S S Siz Saz
GHz MAG  [aNG  [IMAG  |aNG MAG  |ANG MAG  |ANG
0.01 0.608 -2.4 38.58 177.9 0.00098 94.3 0.965 -0.8
0.1 0.600 -24.6 36.94 163.9 0.00784 81.7 0.948 -12.9
0.5 0.478 -99.4 23.32 119.5 0.02790 56.8 0.622 -47 .2
1.0 0.433 -143.7 13.63 95.0 0.03976 52.6 0.384 -63.2
2.0 0.447 175.2 6.96 70.3 0.06312 50.9 0.208 -81.9
3.0 0.483 151.6 4.58 53.0 0.08756 46.0 0.123 -106.4
4.0 0.544 134.9 3.37 37.3 0.11184 38.5 0.089 -160.2
6.0 0.625 109.0 2.16 10.4 0.15374 22.9 0177 138.7
8.0 0.700 78.5 1.51 -20.8 0.18000 -2.4 0.289 99.3
9.0 0.758 67.6 1.25 -34.4 0.18200 |-13.0 0.379 84.1
10.0 0.800 62.0 1.04 -43.5 0.18000 |-19.3 0.465 76.6
Veg=2V,lc=5mA i
0.01 0.856 -1.2 15.49 178.8 0.00100 93.3 0.994 -0.7
0.854 -11.9 15.21 171.4 0.00941 86.6 0.984 -6.6
0.5 0.756 -56.7 13.09 139.8 0.04151 61.C 0.855 -30.3
1.0 0.630 -99.3 9.64 112.2 0.06249 44.8 0.639 -49.7
2.0 0.532 -154.9 5.61 79.5 0.08043 31.9 0.385 -70.3
3.0 0.538 170.4 3.80 58.0 0.09219 27.8 0.253 -85.3
4.0 0.579 145.4 2.83 39.5 0.10726 23.9 0.167 -108.2
5.0 0.616 128.6 2.23 23.8 0.12099 20.2 0.133 -147.7
6.0 0.649 114.7 1.83 9.5 0.13697 15.8 0.151 -178.4
Common Emitter Noise Parameters
GHz dB dB MAG ANG Q - daB dB
VCE:2 V, ’C:S mA
0.9 0.90 20.5 0.28 20.0 8.7 0.17 1.02 20.3
1.8 1.08 15.2 0.20 82.0 6.7 0.13 1.11 15.8
2.4 1.25 13.0 0.20 124.0 55 0.1 1.32 135
3.0 1.38 121 0.22 -175.0 50 0.10 1.48 11.6
4.0 1.55 10.3 0.33 -157.0 55 0.11 1.83 91
50 1.75 8.6 0.43 142.0 50 0.10 ‘?,?0 7.0
F5.0 220 6.4 10.53 -123.0 15.0 0.30 230 g
Fnput matehed for minimum nois e fq:ui a;«r,‘\‘;w:: e SR o o N
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33 SPICE Parameters:
% Transistor Chip Data (Berkeley-SPICE 2G.6 Syntax): ")

IS = 17.7 aA RB = 9.47 Q CJC = 380 fF
BF = 117 - IRB = 0.5 mA VJC = 1.0 Y
NF = 0.98 - RBM = 5.47 Q MJC = 0.50 .
VAF = 45 Y RE = 0.948 Q XCJC=  0.18 -
IKF = 0.15 A RC = 4.4 Q TR = 5.0 ns
ISE = 4.5 pA CJE = 130 - fF CJS™ = 0 F
NE = 2.31 - VJE = 1.0 v VIS = 0.8 v
BR = 1.0 - MJE = 0.5 - MJS = 033 -
NR™ = 1.0 - TF = 9.6 ps XTB™ = 0 -
_|vAR'= 1000 v XTF = 0.457 - EG = 1.16 eV
" IKR = 1000 A | VTF= 0.413 Y XTI = 3.0 -
ISC™ = 0 A ITF = 41 mA FC = 0.78 -
NC™ = 2.0 - PTF = 0 deg
C-E'- Diode Data (Berkeley-SPICE 2G.6 Syntax): .
IS = 3.5 fA N = 1.02 - RS = 10 Q
4‘? Transistor Chip Data (Compact Software Syntax): 1)
RB2 : 2.4 Q NC™ = 2.0 - XTF = 0.457 -
RC2 = 4.4 Q VA = 45 Y% VTF = 0.413 Y%
RE1 = 0.948 Q VB = 1000 % FCC = 0.78 .
CBC= 32.9 {F IKR™ = 1000 A VJE = 1.0 v
IS = 17.7 aA IKF = 0.15 A MJE = 0.5 -
ISE = 45 pA RBM = 3.08 Q CJC = 380 fF
LoIsCT = 0 A RB = 7.07 Q CJE = 130 fF
BF = 117 - IRB = 05 mA ~  [Xcic= 018 -
BR = 1.0 - TR= 5.0 ns VJC = 1.0 Y
NF = 0.98 - TF = 9.6 ps MJC = 0.50 -
NE = 2.31 - PTF = 0 deg _AXTr = 3.0 -
NR = 1.0 - ITF = 41 mA
C'-E'- Diode Data (Compact Software Syntax): o
JS = 3.5 fA ALFA = 39.2 - RO = 10 Q

To consider microwave effects, the COMPACT SOFTWARE nonlinear BJT-model uses a base resistor

which is split into two parts (RB and RB2)

__ All parameters are ready to use, no scaling is necessary. Only the reverse C'-E'-diode and the
g ;‘;package equivalent circuit on the next page must be added.

These parameters have not been axtiacted the dofaull values are shown in the table,

1) Data extracted by COMPACT Software

S e
S AR AT



SIEMENS SIEGET BFP420

™
5!
Package Equivalent Circuit SOT343:
I 12fF
I
0.1nH 0.95nH - . 0.75nH 0.1nH
O— Y Y YT transistor __.___fWV\C YY)
B’ chlp
B C
50fF C E-diode | g4t
0.18nH F—

0.05nH

Q—"Y VYY"

Valid up to 6 GHz

"3‘3, The SOT 343 package has two emitter leads. To avoid high complexity of the package equivalent circuit,

both leads are combined in one electrical connection.

For non-linear simulation:

+ Use transistor chip parameters in Compact Software syntax for Microwave Harmonica or Scope.

Use transistor chip parameters in Berkeley SPICE 2G.6 syntax for other simulators.

 If you need simulation of the reverse characteristics, add the diode with the C'-E'-diode data between

collector and emitter.
+ Simulation of the package is not necessary for frequencies < 100 MHz, _

For higher frequencies add the wiring of the package equivalent circuit around the non-linear transistor and

diode model.

.

. For examples and ready to use parameters please contact your local Siemens distributor or sales o
P

a Siemens CD-ROM or data disk,

ffic~ to obtain

L MCONnA oo (3ot
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\Note:
- This transistor is constructed in a common emitter configuration. This feature causes an additional,

reverse biased diode between emitter and collector, which does not effect normal operation.

.

3

Transistor Schematic Diagram

The common emitter conﬁguration> shows the following advantages:

e Higher gain because of lower emitter inductance.

e Power is dissipated via the grounded emitter leads, because the chip is mounted on the copper

emitter leadframe.

Please note, that the broadest lead is the emitter lead.

- The AC-Characteristics are verified by random sampling.

Package

~—2.0202 ——p-{F]

1.3200 ~+4—{=[0.29[B]
4 3&1 | +0.2

fl 1 / n.DIN 6784

[0.28[A]

2,101

CPS05605

Published by Siemens AG, Bereich Bauelemente, Vertrieb,
Produkt-Information, Balanstraie 73, D-81541 Minchen

® Siemens AG 1994. All Rights Reserved

As far as patents or other rights of third parties are
concemed, liability is only assumed for components per
se,not for applications;processes and circuits implemented
within components or assemblies.

The information describes the type of component and shall
not be considered as assured characteristics.

Terms of delivery and }igmsw change design reserved.

For questions on technology. delivery and prices piease contact
the Offices of Semiconductor Group in Germany or the
Siemens Companies and Representatives woldwide

(see address list).

Due to technical requirements components may contain
dangerous substances. For information on the type in
question please contact your nearest Siemens Office,
Semiconductor Group.

Siemens AG is an approved CECC manufacturer
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29:12:81 JUM 22, 1998
& MKR 1.9085726 GHz
REF -10.0 dBm AT 18 dB -69.27 dBm
PEAK -66.31 dBo
LOG : :
10
dB/

DSP

CORR
EXTAT

1.5
P AVG).

5
YA SB N : : N . . . :
SCFS M CH d1dire Lim: dBcr3® kHz Segf Fo
START 1.985158 GHz STOP 1.912368 GHz
#RES BW 30 kHz #VBW 3 kHz SWP 249 msec
SPUR CL.OSE (afc £ 25 MHz)> L[FAST] P AS S
(dBc/30kHz) F- alim —A4 3 .3 dB P
Chan Power
— 1 =5 .&a dBnm

20:18:52 JUN 22, 1998
MKR 1.907340 GHz
REF 26.7 dBm AT 4@ dB Z28.14 dBm
PERAK . -45.8¢ dBo
LOG | e, FSUUURO O e, e, FSURRNT R e, e
18 ;
dB/
DSP e,
CORR
BT T e
1.5
P oAVBL oo o e e
E
VA SB : : : : : : : :
SCFS MES CH 44785 Tiwm: dBc 39 KkHz Seg? Fo
START 1.985650 GHz STOP 1.911858 GHz
#RES BW 38 kHz $UBN 3 kHz SWP 207 msec
SPUR TxX MAX POWER
(dBo/3@kHz) Fo alLim —1 .8 dB
afc —1 .41 B MHz Chan Power
23 .7 dbm

20:14:52 JUN 22, 1998
MKR 1.98890 GH=z
REF -386.8 dBm #AT 16 dB -78.69 dBm
SMPL R
LOG |......... eeenenaae e PO e T e e e O
18 :
dB/  fo-eeeenes FTTT T P FTPI FETPRRRRS e HTP PR e
CORR| ... SO O NNt UOUOUOUEL NS YUTIUUNOE SO SO
EXTA T heesermen s : : : : ; O, 4
1.5 : : : : : : : : :
AYB] ..o T e Teeeenee TS PPPIPS
c : : : : : : : :
YA 5B : : :
SCFS"MS Tx Band
CENTER 41.87998 GHz SPAN 59.95 MH=z
#RES BW 1.8 MHz #VBW 16 kHz SWP 20.08 msec
STANDEBY OUTPFPFUT POWER
M a > Spur Lewsasl ad B Limi t
- 78 .7 aBm —17 .7 ae

REPEAT
MEAS

SEGMENT
F- Fg F+

MARKER
N OFF

Previous
Menu

REPEAT
MEAS

ACTIVE
STORED

SEGMENT
F- Fe F+

MARKER
OGN OFF

Previous
Menu

COMA

REPEAT
MEAS

ACTIVE
ED

STOR

MARKER
N OFF

Previous
Menu

44/
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MKR 1.87818 GHz
REF -30.8 dBm #AT 18 dB -78.68 dBm
SMPL - - ; ; : ; - ; ;
LOG |....... e, e e e T e e e s
18 : : . : ! . : . :
de/, |.--eeeeen e f ......... 5 ......... D 5 ......... eeeeenn E ......... N e
CORR[ . . o . e, OOV ST OO TS
EXTAT : N P
1.5 . . . : . . : : .
L R 1 D P S
o : : : : : : :
YA $B : : :
SC FSTMS T = Banmd
CENTER 1.87998 GHz SPAN 59.95 MHz
#RES BW 1.6 MH=z #VBW 18 kHz SWP 20.8 msec
RCWVWR SPULUR T+ BAaMD >y S
M a x< SpPpur Lewel o d B LLimdit
-~ 7T 8 a7 dBm —17 .7 as

1998
AT 48 dB

20:28:41 JUN 22,

REF 23.8 dBm
PEAK

MKR 3.883 GHz
~37.01 dBm

[ )= 4

SC_FClualh

SPAN 4.08@8 6Hz

CENTER 3.733 GH=z
VBW 1 MHz SWP 88.8 msec

RES BW 3.8 MHz

REPEAT
MEAS

Previous
Menu

MARKER
a

MARKER
AMFTD

MARKER 1
0N OFF

##!



29:28:34 JUN 22, 1998

REF -9.9 dBm AT 10 dB
PEAK
LOB
19

MKR 1.986896 GHz
-69.20 dBm

-56.28 dBo

YA SB : : : :
SCFS ™ ME ©CH 1ir756
START 1.965168 GHz

Lim2? dBo/3@8 kHz Seg:f Fc
STOP 1.912868 GHz

#RES BW 38 kHz #VBW 3 kHz SUP 240 mse
SPUR CLOSE (afc £ 25 MHz) ([FAST] P AS S
(dBc/30BkHz) F- alim —4. 3 .« dB P

Chan Power
—1 2 .9 dBm

28:27:12 JUN 22, 1998

REF 26.4 dBm AT 48 dB
PERK

MKR 1.98B74395 GHz
-22.24 dBm

~45.74 dBo

Cim: dBc/30 kHz Segt Fc
STOP 1.911858 GHz
SHP 207 mzec

H
START 1.985658 GHz
#RES BW 38 kH=z #UVBW 3 kHz
SPUR T M A= POWER
(dBc/38kHz)> Fec alLim —3 . &6 dB
afc —1 .26 8 MHz

Chan Power
Z3 .4 dBm

20:28:81 JUN 22, 1998
MKR 1.89646 GHz

REF -38.8 dBm #AT 18 dB -78.65 dBm
SMPL
LOG
18
dB/
CORR
EXTAT
1.5
AVE
5
VA SB :
SC FS M S T =
CENTER 1.87998 GHz SPAN 59.95 MHz
#RES BW 1.8 MH=z #VBW 10 kH=z SWP 20.0 msec
STAaMNMDEY OUTPRPUT POMER =
M a = SpPpur Lewe l o d B Limit
—~ 78 .7 dem —1 7 . ¥ ase

REPEAT
MEAS

ACTIVE
STORED

LIMIT
a b ¢

SEGMENT
F- Fc F+
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f IF Input LO Input RF Output (1)
(MHz) R iX R X R X

70 8.3 -452.4

100 7.3 -318.5

150 7.1 -211.3

200 6.6 -156.4

250 6.5 -123.1

300 6.1 -100.7

350 5.7 —84.2
1100 62.5 3.1
1200 58.1 4.3
1300 53.7 4.7
1400 50.2 4.2
1500 47.3 3.9
1600 44.4 3.2
1700 42.0 1.6 304 33.6
1800 40.6 0.5 42.6 16.9
1900 39.6 0.7 491 2.3
2000 38.7 2.2 40.6 14.2
2100 38.2 -3.6 33.8 17.7
2200 38.4 -5.1 33.3 15.7
2300 38.9 —-6.5 32.9 13.7
2400 39.5 -7.8 29.6 13.2
2500 27.4 11.9

(1) Includes T1 shown in Figure 1.

Table 1. Port impedances versus Frequency
(VD1, VD2, VD3, TX EN = 3 Vdc)

APPLICATIONS INFORMATION

DESIGN CONSIDERATIONS

The MRFIC1813 combines a single-balanced MESFET
mixer with an exciter amplifier. it is usable for transmit fre-
quencies from 1.7 to 2.5 GHz and IF frequencies from 70 to
350 MHz. The design is optimized for low—side iocal oscilla-
tor injection in hetrodyne transmit applications.

Minimal off-chip matching is required while allowing for
flexibility and performance optimization. An active balun is
employed at the IF port which gives good balance down to at
least 70 MHz. A passive splitter is used at the LO input to
complete the single—balanced configuration.

CIRCUIT CONSIDERATIONS

Figure 1 shows the application circuit used to gather the
data presented in the characterization curves. As shown in
Table 1, the |F port impedance is very high. Three hundred
ohms was chosen for R1 to shunt the IF port as a compro-
mise of gain and bandwidth. A 50 Q resistor can be used and
L1 and C5 eliminated to provide a broadband match. The

conversion gain is reduced to about 8 dB. Microstrip induc-
tors T1 and T2 combine with inductance internal to the de-
vice to form RF chokes. Some tuning of the RF output can be
achieved with T1.

As with all RF devices, circuit layout is important. Con-
trolled impedance lines should be used for all RF and IF in-
terconnects. As shown in Figure 1, power supply by-passing
should be used to avoid device instability. Ground vias
should be included near all ground connections indicated in
the schematic. Off—chip components should be mounted as
close to the IC leads as possible.

EVALUATION BOARDS

Evaluation boards are available for RF Monolithic inte-
grated Circuits by adding a “TF” to the device type. For a
complete list of currently available boards and one in devel-
opment for newly introduced products, please contact your
local Motorola Distributor or Sales Office.

MADYCIC1017
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PACKAGE DIMENSIONS

A » NOTES:
16x K REF 1. DIMENSIONING AND TOLERANCING PER ANSI
> | Y14.5M. 1982.
= ‘@I 0.200 {0.008) @I T] 2. CONTROLLING DIMENSION: MILLIMETER

— 3. DIMENSION A DOES NOT INCLUDE MOLD
FLASH, PROTRUSIONS OR GATE BURRS. MOLD
FLASH OR GATE BURRS SHALL NOT EXCEED
16 9 0.15 (0.006) PER SIDE.
4. DIMENSION B DOES NOT INCLUDE
INTERLEAD FLASH OR PROTRUSION

INTERLEAD FLASH OR PROTARUSION SHALL NOT

L B EXCEED 0.25 (0.010) PER SIDE
5. DIMENSION K DOES NOT INCLUDE DAMBAR
PIN1T —— PROTRUSION. ALLOWABLE DAMBAR
IDENTIFICATION PROTRUSION SHALL BE 0.08 {0.003) TOTAL
‘Q 5 EXCESS OF THE K DIMENSION AT MAXIMUM

T MATERIAL CONDITION
6. TERMINAL NUMBERS ARE SHOWN FOR
Yy REFERENCE ONLY.

7. DIMENSIONS A AND B ARE TO BE
DETERMINED AT DATUM PLANE -U-.

MILLIMETERS | INCHES |
— | oM | MIN | MAX | MIN | mAX
¢ [ _\ | X \\ SU-] [Ca | —1 s10] — o200
BBttt m Y Ny e i
D | 005 025] 0002 | 0010
O] 01000004 @ L D G e —»f l* H ~7 F | 045 | 055 | o018 [ 0.022
SEATING ) G | 065B5C 0026 BSC
PLANE H| 0221 023! 0009 ] 0010
J | 009 | 024 | 0.004 | 0,009
i J1 | 009 | 018 | 0.004 | 0.007
[e— K —»~ A K| 016 | 032 [ 0006 | 0.013
K1 K1 | 016 | 026 | 0.0606 | 0.010
J "——‘-I'—— L | 630 | 650 | 0248 | 0256
; M M 0o 1 10° 2o 1100 ]
J > T
]
F
SECTION A-A
CASE 948C-03
ISSUE B
TS . MRFICTB G
MOTOROLA 8F DEVICE DATA ©



Motorola reserves the right to make changes without further notice to any products herein. Motorola makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any product or circuit, and
specifically disclaims any and all liability, including without limitation consequential or incidental damages. “Typical” parameters which may be provided in Motorota
data sheets and/or specifications can and do vary in different applications and actual performance may vary overtime. Alloperating parameters, including “Typicals”
must be validated for each customer application by customer's technical experts. Motorola does not convey any license under its patent rights nor the rights of
others. Motorola products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body, or other
applications intended to support or sustain lite, or for any other application in which the failure of the Motorola product could create a situation where personal injury
or death may occur. Should Buyer purchase or use Motorola products for any such unintended or unauthorized application, Buyer shall indemnity and hold Motorola
and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees
arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such ciaim alieges that
Motorola was negligent regarding the design or manufacture of the part. Motorola and @ are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal
Opportunity/Affirmative Action Employer.

N

Mfax is a trademark of Motorola, Inc.
How to reach us:
USA/EUROPE/Locations Not Listed: Motorola Literature Distribution; JAPAN: Nippon Motorola Ltd.: SPD, Strategic Planning Office, 4-32-1,
P.0. Box 5405, Denver, Colorado 80217. 303-675-2140 or 1-800-441--2447 Nishi-Gutanda, Shinagawa—ku, Tokyo 141, Japan. 81--3--5487-8488

Mfax™: RMFAX0@email.sps mot.com - TOLCHTONE 602-244-6609 ASIA/PACIFIC: Motorola Semiconductors H.K. Lid.; 8B Tai Ping industrial Park.
_ US & Canada ONLY 1-800-774—1848 51 Ting Kok Road, Tai Po, N.T., Hong Kong. 852-26629298

INTERNET. http://motorola.com/sps
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4. Moun t a b 1 1 v LYy

After the following test.shall mect clectrical specification and there shall

be oo change of appcaraoce.

JIX1&-01

[tem Condition
1 Solder Heat Shock All leads shall be sotlderd at temperature of 350
Stabtility “C max. for 5 sec,min. using a soldering iron.

2 Lcad Solderbility

Dip cach of lcad into 230°C = 5™ C solder pod
for 5 = 0.3 sec. After close , the test arca of

loads surfaces must be coverd threce quarters by

solder.

5. Markings

Con_tants

Conptents Example
1 Manufactur's Logo KSS JPN
& Country of Origin
Aol X I's
& 2 Frequency 19.68M
3 Modecl name VCT111C
4 Lot No. 9401
5 Pin-1 identifier °®
¥ Marked by solvent proof ink. _ . \
.*:;-’;_:. g
LA :




e

£

n v 1 ronment

After the following test,shall mcct clecirical specification and thecre shall

be no change of appcarance.
g pp

b

[tem

Copdition

Thermal Shock Test

Test to consist of exposing uoit-to -40" C for 30
misutes then to +85° C for 30 minutes hundred cyc!
~-¢s shall complete the test.

After reachiog the pormal coodition in 24 bours.

Drop | time cach of 3 dircction except terminz!

Storage

2 Shock
~ stde. Dropped condition is 50cm hight to hard

wooden board.

3 Vibration “‘Favc 5 to 36Hz 1.5mm amplitued 2nd 36 1o 500Hz <
g acccleration of sweep period 0.loct/min shouid
be applicd for 3 cycles in cach of the x,y and =
operation.

4 Humidity Storage Stored in chamber keeping +40°C=2°C /90 10 95%
for 8 bours.
After close,leaviog the normal condition for 23

d hours.
5 High Tcmperature Stored in chamber kceping +85°C for 500 bours.

After close,leaving the normal condition for 22

hours.

Normal Condition :

Temperature 25 C +2°C
Humidity 40 % ~— 70 %

WY



psty
o J1 X101
;«;;& I
| VY omainal conda tion
- — — - — _._.___.__’——________—__.——-————
[
[tem Rating
»————'d_,.__——-—-————-———_'___‘-—‘ . i
1 Opecrating Temperature Rangec ~30°C o 80°C |
2 Storage Temperaturc Rapge ~40"C o 85 C
3 Nomioal Frequency 19.68 MHz
1 1
4 lsupply Voltage ) 33VIE S % '
— _.
5 Load Impcdance 10 kQ//10 pF £ 10 %
6 Output Sigoal Condx’?on DC Blocked ( Clipped sine wave )
7 Control Voltage Range 1.5V £ 07V
1
2.ElectricalCharacteristics
4 Itexd : ~ |Specification
; 1 Frequency Stability
1 | Temp Characteristics =2 0%X10 ° max/-30"Cto §2°C
( On the basis of 25" C frequezcy )
1 - . i N
2 Voltage Cbaracteristics *£0.3%X10° ¢ ma;_itt—;:!_r.{i vV E 5 Z e
3 | Load Characteristics +0.2% 10" “mdx [ 10 kQ// \Q\r: 10%
- \\'4:;'
. .. B - s - :.':-'..\\\,
4 Aging Characteristics = 1.0%X 107" max [/ year w@
i
2 Curreat 2.0 A max ;
i
3 Output Voltage J 0.8 Vp-p mip ]
. RN ~ .,
\ - 2y N vl
4 Harmonics — 5 dBc max 23 cvl
S Frequecncy Adjustment Range +13.0% 10" * min(by internal trimmer) ?
E:—'._ ' ~ L &+ - -6 “+ -
g o= 6 Control Voltage Stabtlity +4.5%X107°% o £7.5%X10
(Terminal Impedance) /1.5 VE0.TV  {100k$ =u2)
e T — T —_— — IS e
7 Ppase Moise (100 Hz Offscl] — 120 dBc/ Hz min
{
S _ -
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ST5092

2.7V SUPPLY 14-BIT LINEAR CODEC
WITH HIGH-PERFORMANCE AUDIO FRONT-END

FEATURES:

Complete CODEC and FILTER systemincluding:

e 14 BIT LINEAR ANALOG TO DIGITAL AND
DIGITAL TO ANALOG CONVERTERS.

a 8 BIT COMPANDED ANALOG TO DIGITAL
AND DIGITAL TO ANALOG CONVERTERS
A-LAW OR p-LAW.

= TRANSMIT AND RECEIVE BAND-PASS FILTERS

s ACTIVE ANTIALIAS NOISE FILTER.

Phone Features:

a THREE SWITCHABLE MICROPHONE AM-
PLIFIER INPUTS. GAIN PROGRAMMABLE:
20 dB PREAMP. (+MUTE), 0 . . 22.5 dB AM-
PLIFIER, 1.5 dB STEPS.

n EARPIECE AUDIO QUTPUT. ATTENUATION
PROGRAMMABLE:0..30dB, 2dB STEPS.

s EXTERNAL AUDIO QUTPUT. ATTENUATION
PROGRAMMABLE: 0 .. 30dB, 2dB STEPS.

» TRANSIENT SUPRESSION SIGNAL DURING
POWER ON AND DURING AMPLIFIER
SWITCHING.

» INTERNAL PROGRAMMABLE SIDETONE
CIRCUIT. ATTENUATION PROGRAMMABLE:
16 dB RANGE, 1 dB STEP. ROUTING POSSI-
BLE TOBOTH OUTPUTS.

» INTERNAL RING OR TONE GENERATOR IN-
CLUDING DTMF TONES, SINEWAVE OR
SQUAREWAVE WAVEFORMS. ATTENU
ATION PROGRAMMABLE: 27dB RANGE,

. 3dB STEP. THREE FREQUENCY RANGES:
a) 3.9Hz....996Hz, 3.9Hz STEP
b) 7.8Hz. ... 1992Hz,7.8Hz STEP
c) 15.6Hz. ... 3984Hz,15.6Hz STEP

» PROGRAMMABLE PULSE WIDTH MODU-
LATED BUZZER DRIVER QUTPUT.

General Features:

a SINGLE2.7Vto 3.6V SUPPLY

s EXTENDED TEMPERATURE RANGE OPERA
TION (*) -40°C to 85°C.

1.5 uW STANDBY POWER (TYP. AT 3.0V).
15mW OPERATING POWER (TYP. AT 3.0V).
13mW OPERATING POWER (TYP. AT 2.7V).
CMOS COMPATIBLE DIGITAL INTERFACES.

PROGRAMMABLE PCM AND CONTROL IN-
TERFACE MICROWIRE COMPATIBLE.

June 1997

PRELIMINARY DATA

A
TQFP44(10x10x1.4)
ORDERING NUMBERS:

Package Dim. Cond.
ST5092AD S028 Tube
ST5092ADTR 5028 Tape&Reel
ST5092TQFP TQFP44 10x10x1.4 | Tray 8x20
ST5092TQFPTR | TQFP44 10x10x1.4 | Tape&Reel

APPLICATIONS:
n GSMDIGITAL CELLULAR TELEPHONES.

CT2 DIGITALCORDLESS TELEPHONES.
DECT DIGITAL CORDLESS TELEPHONES.

BATTERY OPERATED AUDIO FRONT-ENDS
FORDSPs. "

(*) Functionality guaranteed in the range — 40°C to +85°C;
Timingand Electrical Specifications are guaranteed in the range
—30°C to +85°C.

GENERAL DESCRIPTION

ST5092is a high performance low power combined
PCM CODEC/FILTER device tailored to implement
the audio front-end functions required by the next
generation low voltage/low power consumption
digital terminals.

ST5092 offers a number of programmable func-
tions accessed through a serial control channelthat
easily interfaces to any classical microcontroller.
The PCM interface supports both non-delayed (nor-
mal and reverse) and delayed frame synchroniza-
tion modes. ’

ST5092 can be configurated either as a 14-bit lin-
ear or as an 8-bit companded PCM coder.
Addtionally to the CODEG/ILTER function,
S8T5092 includes a Tone/Ring/DTMF generator, a
‘sidetone generation, and a buzzer driver output.
ST5092 fulfils and exceeds D3/D4 and CCITT rec-
ommendations and ETSI requirements for digital
handsettemminals.

Main applications include digital mobile phones, as
cellular and cordless phones, or any battery pow-
ered equipment that requires audio codecs operat-
ing at low single supply voltages

1/28

This is preliminary information on a new product now in development or uncergoing evaluation. Details are subject to change without natice.
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ST5092

PIN CONNECTIONS (Top view)
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ST5092

PIN FUNCTIONS (S028)

Pin Name Description
1 N.C. | Not Connected.
2 Vcca | Positive power supply input for the analog section.
Ve and Veca must be directly connected together.
3 Vcer | Positive power supply input for the power section. Vece and Ve must be connected together.
4 N.C. | Not Connected.

56  |Vr., Vr-| Receive analog earpiece amplifier complementary outputs. These outputs can drive directly earpiece
transductor. The signal at this output can be the sum of:
- Receive Speech signal from Dg,

- Internal Tone Generator,
- Sidetone signal.

7,8 Vir Vi | Receive analog extra amplifier complementary outputs. The signal at these outputs can be the
sum of:

- Receive Speech signal from DR,
- Intemal Tone generator,
- Sidetone signal.

9 GNDP | Power ground. Vrr and Vi, driver are referenced to this pin. GNDP and GND must be connected
together close to the device.

10 Dn Receive data input: Data is shifted in during the assigred Received time slots Indelyed and non-
delayed nomnal frame synchr. modes voice data byte is shifted in at the MCLK frequercy on the
falling edges of MCLK, while in non-delayed reverse frame synchr. mode voice data byte is shifted in
at the MCLK frequency on the rising edges of MCLK.

11 CCLK | Control Clock input: This clock shifts serial control information into Cl and out from CO when the
CS- input is low, depending on the current instruction. CCLK may be asynchronous with the other
system clocks.

12 CS- | Chip Selectinput: When this pin is low, control information is written into and out from the ST5092
via Cl and CO pins.

13 Ci Control data Input: Serial Control information is shifted into the ST5092 on this pin when CS- is low

: on the rising edgesof CCLK. )

14 BZ Pulse width modulated buzzer driver output.

15 Vcc | Positive power supply input for the digital section.

16 Co Control data Output: Serial control/status information is shifted out from the ST5092 on this pin
when CS- is low on the falling edges of CCLK.

17 Dx Transmit Data ouput: Data is shifted out on this pin during the assigned transmittime slots.
Elsewhere Dy output is inthe high impedance state. In delayed and non-delayed norma! frame
synchr. modes, voice data byte is shifted out from TRISTATE output Dx at the MCLK on the rising
edge of MCLK, while in non-delayed reverse frame synchr mode voice data byte is shifted out on
the falling edge of MCLK.

18 GND | Ground: All digital signals are referenced to this pin.

19 FS Frame Sync input: This signal is a 8kHz clock which defines the start of the transmit and receive
frames. Any of three formats may be used for this signal: non delayed normal mode, delayed
mode, and non delayed reverse mode.

20 MCLK | Master Clock input: This signal is used by the switched capacitor fitters and the encoder/decoder
sequencing logic. Valies mustbe 512 kHz, 1.536 MHz, 2.048 MHz or 2.56 MHz selected by means of
Control Register CRO. MCLK is used also to shift-n and out data.

21 Lo A logic 1 written into DO (CR1) appears at LO pin as a logic 0
A logic 0 written into DO (CR1) appears at LO pin as a logic 1.

22 MIC2- | Second negative high impedance input to transmit pre-amplifier for microphone connection.

23 MIC2+ | Second Postive high impedance input to transmit pre-ampifier for microphone connection. +

24 MIC1-_| Negative high impedance input to transmit pre-amplfier for microphone comection.

25 MIC1+ | Positive hich impedance input to transmit pre-ampifier for microphone connection

26 GNDA | Analog Ground: All analog signals are referenced to this pin. GND and GNDA must be connected
together close to the device.

27 MIC3- | Third negative high impedance output to transmit preampiifier for microphone connection.

28 MIC3+ | Third positive high impedance output to transmit preamplifier for microphone connection.

3/29
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ST5092

PIN FUNCTIONS (TQFP44)

Pin Name Description
1 N.C. | Not Connected.
23  |Vrm. Ve | Receive analog earpiece amplifier complementary outputs. These outputs can drive directly earpiece
transductor. The signal at this output can be the summ of:
- Receive Speech signal from Dg,
- Intermnal Tone Generator,
- Sidetone signal.
4 N.C. | Not Connected.
56 |Vim Vi | Receive analog extra amplifier complementary outputs. The sigral at these outputs can be the sum of:
- Receive Speech signal from DR,
- Intemal Tone generator,
- Sidetone signal.

7 N.C. Not Connected.

8 GNDP | Power ground. Vg and V| driver are referenced to this pin. GNDP and GND must be connected
together close to the device.

9 N.C. | Not Connected.

10 Dr Receive data input: Data is shifted in during the assigned Received time slots In delayed and non-

delayed normal frame synchr. modes voice data byte is shifted in at the MCLK frequency on the
falling edges of MCLK, while in non-delayed reverse frame sinchr. mode voice data byte is shifted
in atthe MCLK frequency on the rising edges of MCLK.
11.12,13] _N.C. | Not Connected.

14 CCLK | Control Clock input: This clock shifts serial control information into Cl and out from CO when the
CS- input is low, depending on the current instruction. CCLK may be asynchronous with the other
system clocks.

15 CS- | Chip Select input: When this pin is ow, control information is written into and out from the ST5092
via Cl and CQ pins.

16 o] Control data Input: Seriat Control information is shifted into the ST5092 on this pin when CS-is low
on the rising edges of CCLK.

17 BZ Pulse width modulated buzzer driver output.

18 Ve | Positive power supply input for the digital section.

19 CO Control data Output: Serial control/status information is shifted out from the ST5092 on this pin
when CS- is low on the falling edges of CCLK. .

20 Dx Transmit Data ouput Data is shifted out on this pin during the assigned transmit time slots. Elsewhere

Dx output is in the high impendance state. In delayed and non-delayed normal frame synchr. modes,
voice data byte is shited out from TRISTATE output Dy atthe MCLK onthe rising edge of MCLK, whie
in nondelayed reverse frame synchr mode voice data byte is shited outon the fafing edge of MCLK.

21 GND | Ground: All digital signals are referenced to this pin.

22.23 N.C. | Not Connected.

24 FS Frame Sync input: This signal is a 8kHz Clock which defines the start of the transmit and receive
frames. Either of three formats may be used for this signal: non delayed normal mode, delayed
mode, and non delayed reverse mode, )

25 MCLK | Master Clock Input: This signal is used by the switched capagditor filters and the encoder/decoder

sequendng logic. Values mustbe 512 kHz, 1.536 MHz, 2.048 MHz or2.56 MHz selected by means of

Control Redister CRO. MCLK s used also to shift:h and out dats,

26 LO A logic 1 wiitten into DO (CR1) appears at LO pinas a logic O

A loqic 0 written into DO (CR1) appears at LO pinas a logic 1.

27.28.29] N.C. |NotConnected.
30 MIC2- | Second negative hig pedance i ' :
31 MIC2+ | Second Posttive high im ca input to transmit pre-am
32 - N.C. | Not Connected.

33 MIC1-_| Negative high impedance inpuk to transmit pre-amplifier for microphone commection.

34 MIC1+ | Positive high i i to transmit fer for mi nection.

35 N.C. | Not Connected. .
+36 GNDA | Analog Ground: All analog signals are referenced to this pin. GND and GNDA must be connected

together close to the device.
37 MIC3-_{ Thid e high im) to transmit preampkfier for microphone connection.

38 MIC3+ | Third positive high impedance outputto transmit greamglﬁer for microphone connection.

39,40 N.C. | Not Connected.
41 Veca | Positive power supply input for the analog section.
Vcg and Veca must be directly connected together.
42 Veep | Positiv wer nput for the er jion. V. nd Ve must be connected together.

43.44 N.C. | Not Connected.
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FUNCTIONAL DESCRIPTION

I DEVICE OPERATION

I.1 Power on initialization:

When power is first applied, power on reset cir-
cuitry initializes ST5092 and puts it into the power
down state. Gain Control Registers for the various
programmable gain amplifiers and programmable
switches are initialized as indicated in the Control
Register description section. All CODEC functions
are disabled.

The desired selection for all programmable func-
tions may be intialized prior to a power up com-
mand using the MICROWIRE control channel.

1.2 Power up/down control:

Following power-on initialization, power up and
power down control may be accomplished by writ-
ing any of the contro! instructions listed in Table 1
into ST5092 with ”P” bit set to 0 for power up or 1
for power down. .

Normally, it is recommended that all programma-
ble functions be initially programmed while the
device is powered down. Power state control can
then be included with the last programming in-
struction or in a separate singie byte instruction.
Any of the programmable registers may also be
modified while ST5092 is powered up or down by
setting "P” bit as indicated. When power up or
down control is entered as a single byte instruc-
tion, bit 1 mus:be settoa 0.

When a power up command is given, all de-acti-
vated circuits are activated, but output Dx will re-
main in the high impedance state until the second
Fs pulse after power up.

1.3 Power down state:

Following a period of activity, power down state
may be reentered by writing a power down in-
struction.

Control Registers remain in their current state and
-can be changed by MICROWIRE control inter-
face.

In addition to the power down instruction, detec-
tion of loss MCLK (no transition detected) auto-
matically enters the device in "reset” power down
state with Dx outputin the high impedance state.

I.4 Transmit section:

Transmit analog interface is designed in two
stages to enable gains up to 42.5 dB to be real-
ized. Stage 1 is a low noise differential amplifier
providing 20 dB gain. A microphone may be ca-
pacitevely connected to MIC1+, MIC1- inputs,
while the MIC2+ MIC2- and MIC3+ MIC3- inputs
may be used to capacitively connect a second mi-
crophone or a third microphone respectively or an
auxiliary audio circuit. MIC1 or MIC2 or MC3 or
transmit mute is selected with bits 6 and 7 of reg-
ister CR4.

L
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In the mute case, the analog transmit signal is
grounded and the sidetone path is also disabled.
Following the first stage is a programmable gain
amplifier which provides from 0 to 22.5 dB of ad-
ditional gain in 1.5dB step. The total transmit gain
should be adjusted so that, at reference point A,
see Block Diagram description, the internal 0
dBmO voltage is 0.49 Vrms (overload level is 0.7
Vrms). Second stage amplifier gain can be pro-
grammed with bits 4 to 7 of CR5.

An active RC prefilter then precedes the 8th order
band pass switched capacitor filter. A/D converter
can be either a 14-bit linear (bit CM = 0 in register
CRO) or can have a compressing characteristics
(bit CM = 1 in register CRO) according to CCITT A
or MU255 coding laws. A precision on chip volt- .
age reference ensures accurate and highly stable
transmission levels.

Any offset voltage arising in the gain-set amplifier,
the filters or the comparator is cancelled by an in-
ternal autozero circuit.

Each encode cycle begins immediatly at the be-
ginning of the selected Transmit time slot. The to-
tal signal delay referenced to the start of the time
slot is approximatively 195 ps (due to the transmit
filter) plus 125 ps (due to encoding delay), which
totals 320 us. Voice data is shifted out on Dx dur-
ing the selected time slot on the transmit rising

-edges of MCLK in delayed or non-delayed normal

mode or on the falling edges of MCLK in non-de-
layed reverse mode.

1.5 Receive section:

Voice Data is shifted into the decoder's Receive
voice data Register via the Dg pin during the se-
lected time slot on the falling edges of MCLK in
delayed or non-delayed normal mode or on the
rising edges of MCLK in non-delayed reverse
mode.

The decoder consists of either a 14-bit linear or
an expanding DAC with A or MU255 law decod-
ing characteristic. Following the Decoder is a
3400 Hz 8th order band-pass switched capacitor
filter with integral Sin X/X correction for the 8 kHz
sample and hold.

0 dBmO voltage at this (B) reference point (see
Block Diagram description) is 0.49 Vrms. A tran-
scient suppressing circuitry ensure interference
noise suppression at power up.

The analog speech signal output can be routed
either to earpiece (VFr:, Vrr- outputs) or to an ex-
tra analog output (Vir+, Vir- outputs) by setting
bits OE and SE (1 and 0 of CR4)..

Total signal delay is approximatively 190 us (filter
plus decoding delay) plus 62.5 us (1/2 frame)
which gives approximatively 252 ps.

Differential outputs Vrrs,Ver- are intended to di-
rectly drive an earpiece. Preceding the outputs is
a programmabie attenuation amplifier, which must
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be set by writing to bits 4 to 7 in register CR6. At-
tenuationsin the range 0 to -30 dB relative to the
maximum level in 2 dB step can be programmed.
The input of this programmable amplifier is the
sum of several signals which can be selected by
writing to register CR4.:

- Receive speech signal which has been de-
coded and filtered,

- Internally generated tone signal, (Tone ampli-
tude is programmed with bits 4 to 7 of register
CR7),

- Sidetone signal, the amplitude of which is pro-
grammed with bits 0 to 3 of register CR5

VER+ and VEr- outputs are capable of driving output
power level up to 66mW into differentially con-
nected load impedance of 30 Q. Piezoceramic re-
ceivers up to 50nF can also be driven.

Differential outputs Vir+,Vir- are intended to di-
rectly drive an extra output. Preceding the outputs
is a programmable attenuation amplifier, which
must be set by writing to bits O to 3 in register
CR8. Attenuations in the range 0 to -30 dB rela-
tive to the maximum level in 2.0 dB step can be
programmed. The input of this programmable am-
plifier can be the sum of signals which can be se-
lected by writing to register CR4:
- Receive speech signal which has been de-
coded and filtered,
- Internally generated tone signal, (Tone ampli-
téxge )is programmed with bits 4 to 7 of register
7 3
- Sidetone signal, the amplitude of which is pro-
grammed with bits 0 to 3 of register CRS.

Vir+ 2nd Vir- outputsare capable of driving output
power level up to 66mW into differentially con-
nected load impedance of 30 Q Piezoceramic re-
ceivers up to 50nF can also be driven.

BUZZER OUTPUT:

Single ended output BZ is intended to drive a
buzzer, via an external BJT, with a squarewave
pulse width modulated (PWM) signal the fre-
quency of whichis storedinto register CR8.

For some applications it is also possible to ampli-
tude modulate this PWM signal with a square-
wave signal having a frequency stored in register
CR9. ,

Maximum load for BZ is 5kQ2 and 50pF.

1.6 Digital Interface (Fig. 1)

Fs Frame Sync input determines the beginning of
frame. It may have any duration from a single cy-
cle of MCLK to a squarewave. Three different re-
lationships may be established between the
Frame Sync input and the first time siot of frame
by setting bits DM1 and DMO in register CR1.

8/29 L7 S5 THOMSON

Non delayed data mode is similar to long frame
timing on ST5080A: first time slot begins nomi-
nally coincident with the rising edge of Fs. Alter-
native is to use delayed data mode, which is simi-
lar to short frame sync timing on ST5080A, in
which Fs input must be high at least a half cycle
of MCLK earlier the frame beginning. In the case
of companded code only (bit CM = 1 in register
CRO) a time slot assignment circuit on chip may
be used with all timing modes, allowing connec-
tion to one of the two B1 and B2 voice data chan-
nels.

Two data formats are available: in Format 1, time
slot B1 corresponds to the 8 MCLK cycles follow-
ing immediately the rising edge of FS, while time
slot B2 corresponds to the 8 MCLK cycles follow-
ing immediately time slot B1.

In Format 2, time slot B1 is identical to Format 1.
Time slot B2 appears two bit slots after time slot
B1. This two bits space is left available for inser-
tion of the D channel data.

Data format is selected by bit FF (2) in register
CRO. Time slot B1 or B2 is selected by bit TS (1)
in Control Register CR1.

Bit EN (2) in control register CR1 enables or dis-
ables the voice data transfer on Dx and Dr as
appropriate. During the assigned time slot, Dx
output shifts data out from the voice data register
on the rising edges of MCLK in the case of de-
layed and non-delayed normal modes or on the
falling edges of MCLK in the case of non-Celayed
reverse mode. Serial voice data is shifted into Dr
input during the same time slot on the falling
edges of MCLK in the case of delayed and non-
delayed normal modes or on the rising edges of
MCLK in the case of non-delayedreverse mode.
Dx is in the high impedance Tristate condition
when in the non selected time slots.

1.7 Control Interface:

Control information or data is written into or read-
back from ST5092 via the serial control port con-
sisting of control clock CCLK, serial data input Cl
and output CO, and Chip Select input, CS-. All
control instructions require 2 bytes as listed in Ta-
ble 1, with the exception of a single byte power-
up/down command.

To shift control data into ST5092, CCLK must be
pulsed high 8 times while CS- is low. Data on Cl.
input is shifted into the serial input register on the
rising edge of each CCLK pulse. After all data i1
shifted in, the content of the input shift register is
decoded, and may indicate that a 2nd byte of
control data will follow. This second byte may
either be defined by a second byte-wide CS-
pulse or may follow the first contiguously, e itis
not mandatory for CS- to return high in between
the first and second control bytes. At the end of
the 2nd control byte, data is loaded into the ap-
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Figure 1: Digital Interface Format (*)

FORMAT 1

F3 {Cetayed wming)
................. x
1
Fa !

= VUL

OR l B1 I 82

ox ___{ &1 1 &

FORMAT 2

[2:] {detaved timing)

o [ :

{non delayed tiring}

CR l 81

[ - | =

| x x

DX comme— 81 B2

(") Significant Only For Companded Code.

propriate programmable register. CS- must return
high at the end of the 2nd byte.

To read-back status information from ST5092, the
first byte of the appropriate instruction is strobed
in during the first CS- pulse, as defined in Table
1. CS- must be set low for a further 8 CCLK cy-
cles, during which data is shifted out of the CO
pin on the falling edges of CCLK.

When CS- is high, CO pin is in the high imped-
ancé Tri-state, enabling*CO pins of several de-
vices to be muitiplexed together.

Thus, to summarise, 2 byte READ and WRITE in-
structions may use either two 8-bit wide CS-
pulses or a single 16 bit wide CS- pulse.

L.8 Control channel access to PCM interface:
It is possible to access the B channel previously

[O7 Q- AL

selected in Register CR1 in the case of com-
panded code only.

A byte written into Control Register CR3 will be
automatically transmitted from Dx output in the
following frame in place of the transmit PCM data.
A byte written into Control Register CR2 will be
automatically sent through the receive path to the
Receive amplifiers. A

In order to implement a continuous data flow from
the Control MICROWIRE interface to a B chan-
nel, it is necessary to send the control byte on
each PCM frame.

A current byte received on Dr input can be read
in the register CR2. In order to implement a con-
tinuous data flow from a B channel to MI-
CROWIRE interface, it is necessary to read regis-
ter CR2 at each PCM frame.
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II PROGRAMMABLE FUNCTIONS
For both formats of Digital Interface, programma-
ble functions are configured by writing to a num-

verification. Byte one is always register address,
while byte two is Data.
Table 1 lists the register set and their respective

ber of registers using a 2-byte write cycle. adresses.
Most of these registers can also be read-back for
Table 1: Programmabile Register Intructions

Function Address byte Data byte

71615141312 ]1110

Single byte Power up/down PIXIX1 XXX }{0I[ X |none
Write CRO PlO}JOjJ0O]1010]| 1] X|seeCROTABLE2
Read-back CRO PlojlOo|JOJO] 1|1} X|seeCRO
Write CR1 Pl1OJ]OjO| 110} 1] X|seeCR1TABLE3
Read-back CR1 Pl1Oo]JO}JO[1] 1] 11} X}{seeCRi
Wirite Data to receive path PlOo]JOoj110]0111{|X|seeCR2TABLE4
Read data from Dy P{ojo| 1|01 1| X |see CR2
Write Data to Dx Ploloj 111101} 1| X |seeCR3TABLES
Write CR4 Pl|Oo]1jJ0}10]0]1] X |seeCR4TABLES
Read-back CR4 PlO}ji110jJ0}j11l1]X]seeCR4
Write CR5S PiO]j1]0]1]10¢{1][X]seeCR5TABLE7
Read-back CR5 Ploj1]lof1]1]1]X|seeCR5
Write CR6 PlOoJ1}]1]0}]0]| 1] X|seeCR6TABLES
Read-back CR6 Pioj111]011]11]X]|seeCR8
Write CR7 Plolt1]1]1110]1]X|seeCR7 TABLES
Read-back CR7 Pl1OJ1]|1}j1}1]1]}X]|seeCR?7
Write CR8 P]|110]0}10]0] 1] X |seeCR8TABLE10
Read-back CR8 Pi{1j0o0]0o|J0]1]1]X]|jseeCR8
Write CR9 pi1lolo]110] 1| X]seeCRSTABLE11
Read-back CR9 Pl1jJojo 11111} X]|seeCR9
Wiite CR10 Pi{1jofj1]0]0]1]|Xj|seeCRIOTABLE 12
Read-back CR10 Pl{1]o]1}{0]111]X]|seeCR10
Write CR11 Pi1Jo]1}11Q]1]X]JseeCR11TABLE13
Read-back CR11 Pl1jo]1}1}1}1]X]|seeCRit
Write Test Register CR14 Pi{1}1]11}j0]0]| 1} X |reserved

NOTE 1: bit 7 of the address byte and data byteis always the first bit clocked into or out from: Ci and CO pins when MICROWIRE serial
port is enabled. i
X = reserved: write 0

NOTE 2: "P" bitis Power up/down Control bit. P = 1 Means Power Down.
Bit 1 indicates, if set, the presence of a second byte.

NOTE 3: Bit 2 is write/read select bit. .

NOTE 4: Registers CR12, CR13, and CR15 are not accessible. 4

8/29
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Table 2: Control Register CRO Functions

FO

CM | MA FF

B7

DL

Function

_—_ OO0

- O - O

MCLK = 512 kHz

MCLK = 1.536 MHz
MCLK = 2.048 MHz
MCLK = 2.560 MHz

Linear code
Companded code

~aw0o0
—0o—0

Linear Code

Companded Code

*

2-complement
sign and magnitude
2-complement
1-complement

MU-law: CCITT D3-D4 *
MU-law: Bare Coding

A-law including even bit inversion
A-law: Bare Coding

B1 and B2 consecutive
B1 and B2 separated

) M
)

8 bits time-slot
7 bits time-slot

: (M
)]

Normal operation
1 |Digital Loop-back

te at power on initialization

significant in companded mode only

Table 3: Control Register CR1 Functions

7

o]

4 3 2

1

DM1

DMO

DO | MR | MX | EN

TS

Function

- —_ O

-0 X

delayed data timing

non-delayed normal data timing
non-delayed reverse data timing

LOlatchset to 1
LO latch set to O

Dr connected to rec. path
CR2 connected to rec. path

1

CR3 connected to Dx

Trans path connected to Dx *

M

voice data transfer disable
voice data transfer enable

B1 channel selected
B2 channel selected

: (1)
)]

(M:

state at power on initialization
significant in companded mode only

reserved: write 0

<72 SGS-THOMSOHN
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Table 4: Control Register CR2 Functions

I XH&-01

7 6 5 4 3 2 1 0 Function
unctio
d7 | d6 | d5 | d4 | d3 | d2 | di do
msb Isb {Data sent to Receive path or Data received from Dg input (1

(1) Significantin compancec moce only.

Table 5: Control Registers CR3 Functions

7 6 5 4 3 2 1 0 .
Function
d7 | d6 | d5 | d4 | d3 | d2 | d1 | dO
msb isb |Dy data transmitted R
(1) Significantin companded mode only
Table 6: Control Register CR4 Functions
L 5 3 4 3 2 1 0 Function
vs | TE | st |OE1|OQE2 |RTE [{HPB| SE
0 0 Transmit input muted
0 1 MIC1 Selected
1 0 MIC2 Seiected
1 1 MIC3 Selected
0 Intemal sidetone disabled
1 Intemnal sidetone enabled
0 0] Receive output muted
0 1 VFr output selected
1 0 VLr output selected
1 1 NOT ALLOWED
0 Ring / Tone to Vr or Vi disabled
1 Ring / Tone to Vg, or Vir enabled
0 Receive HP filter enabled
1 Receive HP filter disabled
0 |Receive Signalto Vgr or Vi disabled
1 |Receive Signalto Vg or Vi renabled
° state at power on initialization
X: reserved: write O
$ )
10/2¢ —




ST5092

Table 7: Control Register CR5 Functions

7]6 ] 5] 4

3 [2]1]o0

N . - Function
Transmit amplifier Sidetone amplifier
0 0 0 0 0 dB gain
0 0 0 1 1.5 dB gain
- - - - in 1.5 dB step
1 1 1 1 22.5 dB gain
0 0 o] 0 [-12.5dBgain -
0 0 0 1 [-13.5dB gain
- - - - in1dB step
1 1 1 1 ]-27.5dBgain
*: state at power on iritializaion
Table 8: Control Register CR6 Functions
7 |6 |5 ]a]3]2]1]o0
Earpiece ampifier e Function
[EARA] Extra amplifier [EXTA]
0 0 0 0 0 dB gain .
0 o] 0 1 -2 dB gain
- - - - in 2 dB step
1 1 1 1 -30 dB gain
o V] 0 0 |0dB gain *
0 0 0 1 }-2dBgain
- - - - | in2dBstep
1 1 1 1 |-30dB gain
*: state at power on initialization
Table 9: Control Register CR7 Functions
7 [6 |5 ] 4|3|2]110 Function
Tone gain Ft | F2 { SN | DE Attenuation 1 Vpp 2 Vpp
0 0 o 0 0odB * 1.6(2) 1.26(2)
0 0 0 1 -3dB
0 0 1 o -6dB
] 0 1 1 -9dB
0 1 0 0 -12dB
0 1 0 1 -15dB
0 1 1 0 -18dB
o 1 1 1 -21dB
1 X X o -24dB
1 X X 1 -27dB 0.066 0.053
0.0 {1 and f2 muted *
0 1 12 selected
1 0 11 selected
1 1 {1 and {2 in summed mode
0 Squarewave signal selected .
1 Sinewave signa! selected +
0 |Normal operation *
1 |Tone/ Ring Generator connected to
Transmit path

(2):

state at power on initialization

reserved: write 0

value provided if {1 or f2 is selected alone.
it 1 and {2 are selected in the summedmode, {1=0.89 Vo
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Table 10: Control Register CR8 Functions

7 6 5 4 3 2 1 0 .
Function
17 | 16 { 115 | 114 [ 13 | 12 | 111 | 110
msb lsb |Binary equivalent of the decimal number used to calculate 1
Table 11: Control Register CR9 Functions
7 6 5 4 3 2 1 0 .
Function
127 | fos | 25 | 124 | 123 | f22 | f21 | 120
msb Isb |Binary equivalent of the decimal number used to calculate 2
Table 12: Control Register CR10 Functions
7 6 5 4 3 2 1 0 .
Function
DFT | HFT
X X X X X X
0 0 |(*) Standard Frequency Tone Range
0 1 |Halved Frequency Tone Range
1 0 |Doubled Frequency Tone Range
1 1 |Forbidden
(") Default values inserted into the Register at Power On.
X reserved, write 0.
Table 13: Control Register CR11 Functions
7 6 5 4 3 2 1 0 Function
Be | Bl |BZ5|B24 | BZ3 | BZ2 | BZ1 BZ0 .
0 Buzzer output disabled (set to 0) *
1 Buzzer output enabled
"0 Duty Cycle is intended as the relative width of logic 1. *
+ 1 Duty cycle is intended as the relative width of logic 0 .
msb isb |Binary equivalent of the decimal number used to calculate the N
duty cycle.
* state at power on initialization
12/29
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CONTROL REGISTER CRO

First byte of a READ or a WRITE instruction to
Control Register CRO is as shown in TABLE 1.
Second byte is as shown in TABLE 2.

Master Clock Frequency Selection

A master clock must be provided to ST5092 for
operation of filter and coding/decoding functions.
MCLK frequency can be either 512 kHz, 1.536
MHz, 2.048 MHz or 2.56 MHz.

Bit F1 (7) and FO (6) must be set during initializa-
tion to select the correct internal divider.

Default value is 512 kHz.

Any clock different from the default one must be
selected prior a Power-Up instruction.

Coding Law Selection

Bits MA (4) and IA (3) permit selection of Mu-255
law or A law coding with or without even bit inver-
sion if companded code (bit CM = 1} is selected.
Bits MA(4) and IA(3) permit selection of 2-com-
plement, 1-complement or sign and magnitude if
linear code (bit CM = 0) is selected.

Coding Selection

Bit CM (5) permits selection either of linear coding
(14-bit) or companded coding (8-bit). Defauit
value is linear coding.

Digital Interface format (1)

Bit FF(2) = 0 selects digital interface in Format 1
where B1 and B2 channel are consecutive. FF=1
selects Format 2 where B1 and B2 channel are
separated by two bits. (See digital interface for-
mat section.)

56+8 selection (1)

Bit 'B7" (1) selects capability for ST5092 to take
into account only the seven most significant bits
of the PCM data byte selected.

.When'B7’ is set, the LSBbit onDn is ignored and
L'SB bit on Dx is highimpedance. This function al-
lows connection of an external "in band” data
generator directly connected on the Digital Inter-
face.

(1) Significantin companded mode only

Digital loopback

Digital loopback mode is entered by setting DL
bit(0) equal 1.

In Digital Loopback mode, data written into Re-
ceive PCM Data Register from the selected re-
ceived time-slot is read-back from that Register in
the selected transmit time-siot on Dx.

No PCM decoding or encoding takes place in this
mode. Transmit and Receive amplifier stages are
muted.

CONTROL REGISTER CR1

First byte of a READ or a WRITE instruction to
Control Register CR1 is as shown in TABLE 1.
Second byte is as shown in TABLE 3.

Digital Interface Timing

Bit DM1(7) = 0 selects digital interface in delayed
timing mode, while DM1 = 1 and DMO = 0 selects
non-delayed normal data timing mode, and DM1
= 1 and DMO = 1 selects non-delayed reverse
data timing mode.

Defaultis delayed data timing.

Latch output control

Bit DO controls directly logical status of latch out-
put LO: ie, a "ZERO" written in bit DO puts the
output LO at logical 1, while a "ONE” written in bit
DO sets the output LO to zero.

Microwire access to B channel on receive
path (1)

Bit MR (4) selects access from MICROWIRE
Register CR2 to Receive path. When bit MR is
set high, data written to register CR2 is decoded
each frame, sent to the receive path and data in-
put at Dr is ignored.

in the other direction, current PCM data input re-
ceived at Dr can be read from register CR2 each
frame.

Microwire access to B channel on transmit
path (1)

Bit MX (3) selects access from MICROWIRE write
only Register CR3 to Dx output. When bit MX is
set high, data written to CR3 is output at Dx every
frame and the output of PCM encoder is ignored.

4" True A law even bit A law without even bit
Mu 255 law Inversion inversion

msb Isb | msb iIsb | msb Isb

Vin = + full scale 100000001010101011111111

" 111111111101010110000000

Vin=0V olitilil1l1]1l1lol1lo}1]oj1lo}1]olo0l0l01010 ofo

Vin = - full scale 00000000001010100111111{_1_
MSB is atways the first PCM bit shifted in or out of: ST5092.

128

IST R




ST5092

Transmit/Receive enabling/disabling

Bit ’EN’ (2) enables or disables voice data trans-
fer on Dx and Dr pins. When disabled, PCM data
from DR is not decoded and PCM time-slots are
high impedance on Dx. Default value is disabled.

B-channel selection(1)
Bit TS(1) permits selection between B1 or B2
channels. Default value is B1 channel.

CONTROL REGISTER CR2 (1)

Data sent to receive path or data received from
Dr input. Refer to bit MR(4) in "Control Register
CR1” paragraph.

CONTRGL REGISTER CR3 (1)
Dx data transmitted. Refer to bit MX(3) in "Control
Register CR1” paragraph.

CONTROL REGISTER CR4

First byte of a READ or a WRITE instruction to
Control Register CR4 is as shown in TABLE 1.
Second byte is as shown in TABLE 6.

Transmit Input Selection

MIC1 or MIC2 or MIC3 or transmit mute can be
selected with bits 6 and 7 (Vs and TE).

Transmit gain can be adjusted within a 22.5 dB
range in 1.5 dB step with Register CR5.

Sidetone Selection

Bit "Si” (5) enables or disables Sidetone circuitry.
When enabled, sidetone gain can be adjusted
with Register (CR5). When Transmit path is dis-
abled, sidetone circuitis also disabled.

Output Driver Selection

Bits OE1(4) and OE2(3) provide the selection
among the earpiece output or the extra amplifier
output or both outputs muted.

OE1 =1and OE2 =1 is not allowed.

Ring/Tone signal selection
Bit RTE (2) provide select capability to connect
on-chip Ring/Tone generator either to an extra
amplifier input or to earpiece amplifier input.

4

Receive High Pass Filter Selection
Bit HPB (1) provide the selection of the receive
high pass filter cutoff frequency.

(1) Significantin companded mode only

14/29
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PCM receive data selection

Bits "SE” (0) provide select capability to connect
received speech signal either to an extra amplifier
input or to earpiece amplifier input.

CONTROL REGISTERCR5

First byte of a READ or a WRITE instuction to
Control Register CR5 is as shown in TABLE 1.
Second byte is as shown in TABLE 7.

Transmit gain selection

Transmit amplifier can be programmed for a gain
from 0dB to 22.5dB in 1.5dB step with bits 4 to 7.
0 dBmO level at the output of the transmit ampili-
fier (A reference point) is 0.492 Vims (overload
voltageis 0.707 Vrms).

Sidetone attenuation selection

Transmit signal picked up after the switched ca-
pacitor low pass filter may be fed back into both
Receive amplifiers.

Attenuation of the signal at the output of the
sidetone attenuator can be programmed from
—12.5d8B to -27.5dB relative to reference point
A in 1 dB step with bits 0 to 3.

CONTROL REGISTER CR6

First byte of a READ or a WRITE instruction to
Control Register CR6 is as shown in TABLE 1.
Second byte is as shown in TABLE 8.

Earpiece amplifier gain selection:

Earpiece Receive gain can be programmed in 2
dB step from 0 dB to -30 dB relative to the maxi-
mum with bits 4 to 7.

0 dBmO voltage at the output of the amplifier on
pins Ver+ and V. is then 1.965 Vrms when 0dB
gain is selected down to 61.85 Vrms when -30dB
gain is selected.

Extra amplifier gain selection:

Extra Receive amplifier gain can be programmed
in 2 dB step from 0 dB to -30 dB relative to the
maximum with bits 0 to 3.

0 dBmO voltage on the output of the amplifier on
pins Vir+ and Vir- 1.965 Vims when 0 dB gain is
selected down to 61.85 mVrms when -30 dB gain
is selected.

CONTROL REGISTER CR7:

First byte of a READ or a WRITE instruction to
Control Register CR7 is as shown in TAELE 1.
Second byte is as shown in TABLES.
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Tone/Ring amplifier gain selection

Output level of Ring/Tone generator, before at-
tenuation by programmable attenuatoris 1.6 Vpk-
pk when f1 generator is selected alone or
summed with the f2 generator and 1.26 Vpk-pk
when f2 generatoris selected alone.

Selected output level can be attenuated down to
-27 dB by programmable attenutator by setting
bits4to7.

Frequency mode selection

Bits 'F1’ (3) and 'F2’ (2) permit selection of f1
and/or f2 frequency generator according to TA-
BLE 9.

When f1 (or f2) is selected, output of the
Ring/Tone is a squarewave (or a sinewave) signal
at the frequency selected in the CR8 (or CR9)
Register.

When f1 and f2 are selected in summed mode,
output of the Ring/Tone generator is a signal
where f1 and 2 frequency are summed.

In order to meet DTMF specifications, 2 output
level is attenuated by 2dB relative to the f1 output
level.

Frequency temporization must be controlled by the
microcontroller.

Waveform selection

Bit 'SN’ (1) selects waveform of the output of the
Ring/Tone generator. Sinewave or squarewave
signal can be selected.

DTMF selection

Bit DE (0) permits connection of Ring/Tone/DTMF
generator on the Transmit Data path instead of
the Transmit Amplifier output. Earpiece or extra
receive output feed-back may be provided by
sidetone circuitry by setting bit Sl or directly by
setting bit RTE in Register CR4. Loudspeaker
feed-back may be provided directly by setting bit
RTL in Register CR4.

CONTROL REGISTERS CR8 AND CR9
First byte of a READ or a WRITE instruction to
Control Register CR8 or CR9 is as shown in TA-
BLE 1. Second byte is respectively as shown in
TABLE 10 and 11.
If "standard frequency tone range” is selected,
Tone or Ring signal frequency value is defined by
tHe formula:

f1=CR8/0.128 Hz
and

f2=CR9/0.128 Hz

where CR8 and CR9 are decimal equivalents of
the binary values of the CR8 and CR9 registers

L7 SETRERGEA

respectively. Thus, any frequency between 7.8 Hz
and 1992 Hz may be selected in 7.8 Hz step.
If "halved frequency tone range”is selected, Tone
or Ring signal frequency value is defined by the
formula:

f1 =CR8/0.256 Hz
and

f2=CRg9/0.256 Hz
This any frequency between 3.8Hz and 996Hz
may be selected in 3.9Hz step.
If "doubled frequency tone range’is selected,
Tone or Ring signal frequency value is defined by
the formula:

f1 =CR8/0.064 Hz
and

f2 =CRS/0.064 Hz
Thus any frequency between 15.6Hz and 3984Hz
may be selected in 15.6Hz step.

TABLE 12 gives examples for the main frequen-
cies usual for Tone or Ring generation.

CONTROL REGISTER CR10

Bit DFT(1) and HFT(0) permits the selection
among "standard frequency tone range” (i.e. from
7.8Hz to 1992Hz in 7.8Hz step), "halved fre-
quency tone range” (i.e. from 3.9Hz to 996Hz in
3.9Hz step), and "doubled frequency tone range”
(i.e. from 15.6Hz to 3984Hz in 15.6Hz step) ac-
cording to thé values described in CONTROL
REGISTER CR8& and CR9.

CONTROL REGISTER CR11

Bit BE(7) permits connection of a f1 squarewave
PWM Ring signal, amplitude modulated or not by
a f2 squarewave signal, to buzzer driver output
BZ. Bits BZ5 to BZ0 define the duty cycle of the
PWM squarewave, according to the following for-
mula: 3

Duty Cycle = CR11(5+ 0) x 0.78125%

where CR11(5 + 0) is the decimal equivalent of
the binary value BZ5 + BZ0.

When BE = 1, if bits Fi=1and F2=01n regis-
ter CR7,a f1 PWM ring signal is present at the
buzzer output, while if bits F1 = 1and F2 = 1in
register CR7 the f1 PWM ring signal is also am-
plitude modulated by a f2 squarewave fre-
quency. Bit Bl (6) allows to chose the logic level
at which the duty cycle is referred: BF'= 0 means
that duty cycle is intended as the relative width
of the logic1, while Bl = 1 means that duty cycle
is intended as the relative width of the logic 0.
When BE = 0 (or during power down) BZ = 0 if
Bl=00orBZ=1if Bl=1.
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Table 12: Examples of Usual Frequency Selection (Standard frequencytone range)

Description 11 value {decimal) | Theoretic value (Hz) | Typical value (Hz) Error %
Tone 250 Hz 32 250 250 .00
Tone 330 Hz 42 330 328.2 -.56
Tone 425 Hz 54 425 4219 -.73
Tone 440 Hz 56 440 437.5 -.56
Tone 800 Hz 102 800 796.9 -.39
Tone 1330 Hz 170 1330 1328.1 -.14
DTMF 697 Hz 89 697 695.3 -.24
DTMF 770 Hz 93 770 773.4 +.44
DTMF 852 Hz 109 852 851.6 -.05
DTMF 941 Hz 120 941 837.5 -37
DTMF 1209 Hz 155 1209 1210.9 +.16
DTMF 1336 Hz 171 1336 1335.9 -.01
DTMF 1477 Hz 189 1477 1476.6 .00
DTMF 1633 Hz 209 1633 1632.8 .00
SOL 50 392 390.6 -.30
LA 56 . 440 437.5 -56
St 63 494 492.2 -34
DO 67 523.25 523.5 +.04
RE 75 587.33 586.0 -23
Ml flat 80 622.25 625.0 +.45
Mi 84 659.25 656.3 —45
FA 89 6398.5 695.3 —.45
FA shamp 85 740 742.2 +.30
SOL 100 784 781.3 -34
SOL sharp 106 830.6 828.2 -29
LA 113 880 882.9 +.33
Si 126 987.8 984.4 -34
DO 134 1046.5 .1046.9 +.04
RE 150 1174.66 1171.9 -.23
Mi 169 1318.5 1320.4 +.14

+
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TIMING DIAGRAM
Non Delayed Data Timing Mode (Normal) (*)
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TIMING DIAGRAM (continued)

Non Delayed Reverse Data Timing Mode (*)
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(") in thie case of companced code the timing is applied to 8 bits instead of 16 bits.

Serial Control Timing (MICROWIRE MODE)
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ABSOLUTE MAXIMUM RATINGS
Parameter Value Unit
Vee to GND 5.5 \]
Voitage at MIC (Vce < 3.6V) Ve +1 10 GND -1 \Y%
Current at Ve and Vi, + 100 mA
Current at any digital output +50 mA
Voltage at any digital input (Voc < 3.6V); limited at + 50mA Ve + 1to GND - 1 Vv
Storage temperature range -65t0+ 150 °C
Lead Temperature (wave soldering, 10s) + 260 °C
TIMING SPECIFICATIONS (unless otherwise specified, Voc =2.7V10 3.6V, Ta=-30°Cto 85°C;
typical characteristics are specified Vcc = 3.0V, Ta =25 °C;
all signals are referencedto GND, see Note 5 for timing definitions)
NOTICE: All timing specifications can be changed.
MASTER CLOCK TIMING
Symbol Parameter Test Condition Min. Typ. Max. Unit
MoK Frequency of MCLK Selection of frequency is 512 kHz
programmable (see table 2) 1.536 MHz
2.043 MHz
2.560 MHz
twaH Period of MCLK high Measured from Viq to Vin 80 ns
twML Period of MCLK low Measured from Vi to Vi 80 ns
tam Rise Time of MCLK Measured from Vi to Viy 30 ns
tem Fall Time of MCLK Measured from Viuto Vi ° °0 ns
PCM INTERFACE TIMING
Symbol Parameter Test Condition Min. Typ. | Max. Unit
HME Hold Time MCLK low to FS low 0 ns
tsFrm Setup Time, FS high to MCLK 30 ns
low
tomo Delay Time, MCLK highto data | Load = 100 pf o 100 ns
valid ) L
tomz Delay Time, MCLK low to DX 10 100 ns
disabled
torD Delay Time, FS high to data valid Load = 100 pt; 100 ns
Applies only if FS rises later
than MCLK rising edge in Non
Delayed Mode only
tsom Setup Time, Dr valid to MCLK 20 ns
receive edge
tiMo Hold Time, MCLK low to Dr 10 ns
invalid 4
HMFR Hold Time MCLK High to FS low 30 ns
tSFMR Setup Time, FShighto MCLK High 30 ns
tomoR Delay Time, MCLK low to data vaiid Load = 100pF 100 ns
tomzr Delay Time, MCLK High to DX 10 100 ns
disabled
tHMOR Hold Time, MCLK Highto Dn 20 ns
invalid
16/29
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SERIAL CONTROL PORT TIMING

Symbol Parameter Test Condition Min. Typ. Max. Unit
fcck Frequency of CCLK 2.048 | MHz
tweH Period of CCLK high Measured from Vin to Vin 1€0 ns
twet Period of CCLK low Measured from Vi to Vy_ 160 ns

tac Rise Time of CCLK Measured from V)_to Viy 50 ns
tre Fall Time of CCLK Measured from Vi to Vi 50 ns
tHes Hold Time, CCLK high to CS—low 10 ns
tssc Setup Time, CS-low to CCLK high 50 ns
tsoc Setup Time, Cl valid to CCLK high 50 ns
tico Hold Time, CCLK high to Cl invalid 50 ns
toco Delay Time, CCLK lowto CO Load = 100 pF 80 ns
data valid
tosp Delay Time, CS-ow to CO data 50 ns
valid
topz Detay Time CS—high or 8thCCLK 10 80 ns
low to CQ highimpedance
whichever comes first
tHsc Hold Time, 8th CCLK high to 100 ns
CS— high
tscs Setup Time, CS-highto COLK high 100 ns
Note 5: A signal is valid if it is above Vin or below ViL and invalid if it is between Vi and Vi

For the purpoes of this specification the following conditions apply:

a) All input signal are defined as: Vi = 02Vce, V= 0.8Vcc, tr < 10ns, tr < 10ns.
b) Delay times are measured from the inputs signal valid to the output signat valfid.
c) Setup times are measured from the data input valid to the clock input invalid.

d) Hold times are measured from the clock signal valid to the data input invalid.

ELECTRICAL CHARACTERISTICS (unless otherwise specified, Vcc = 2.7V to 3.6V, Ta = —30°C to 85°C;
typical characteristic are spedified at Vec =3.0V, Ta =25°C; all signalsare referencedto GND)

DIGITAL INTERFACES

Symbol Parameter Test Condition Min. Typ. Max. Unit
Vi Input Low Voltage All digital inputs DC 0.3Vce \'/
AC 0.2Vce \
Vin Input High Voltage All digital inputs DC | 0.7Vcc \'i
AC |0.8Vce \
Voo Qutput Low Voltage Al digital outputs, It = T0uA 0.1 \
Al digial outputs, I =2mA 0.4 Vv
VoH Qutput High Voltage Al digital outputs, I = 101A V¢e-0.1 \'
Al digial outputs. I =2mA Vcc-0.4 \'/
e Input Low Current Any digital input, -10 10 UA
GND < Vin < ViL :
hu Input High Current Any digital input, -10 10 pA
Vin < Vin < Vee
loz OQutput Current in High Dxand CO =10 10 pA
impedance (Tri-state)
A.C. TESTING INPUT, OUTPUT WAVEFORM
INTPUT/OUTPUT L .
- AC Testing: inputs are driven at 0.8Vcc for
o LV LAl alogic "1"and 0.2VCC fora logic 0"
> TEST POINTS < Timing measurements are made at 0.7Vcc
PR 0.3vCC a.3vee for a logic *1"and 0.3V for a logic 0.

20/29
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ANALOG INTERFACES
Symbol Parameter Test Condition Min. Typ. | Max. Unit |
IMic Input Leakage GND < Vmic < Vee -100 +100 pA
Rwic Input Resistance GND < Vmic < Vee 50 kQ
Ruver lLoad Resistance (*) V-, to V.. 30 Q
Crve Load Capacitance (*) From V.. to Vg, 50 nF
Roveg Qutput Resistance Steady zero PCM code applied 1.0 Q
to DR; 1=+ 1mA
Vosve Differential offset: Alternating + zero PCM code -100 +100 mv
Voltage at Vgry, VFe applied to DR maximum
receive gain; B = 100Q
Ruar Load Resistance (%) Vi to Vi 30 Q
Cur Load Capacitance (*) from Vi to Vi 50 nF
Rowvio Qutput Resistance Steady zero PCM code applied 1 Q
to DR; | + 1MmA
VosvLo Differential offset Voltage at Alternating + zero PCM code | -100 +100 mV
Virs, Vi applied to DR maximum
l receive gain; Rt = 50Q
(") See application note for Ve, and VL. connections.
POWER DISSIPATION
Symbol Parameter Test Condition Min. Typ. | Max. Unit
lcca Power down Current CCLK,Cl=0.1V;CS = Vcc-0.1V 0.5 5 pA
lces Power Up Current Virs, Vi @and Ve, Vi not 5 8 mA
loaded

TRANSMISSION CHARACTERISTICS (unless
-30°C to 85°C; typical
= 0dBmOQ, Dg =~-6dBmO P

characteristics are specified at Vcc'=
CM code, f = 1015.625 Hz; all signal are feferenced to GND)

AMPLITUDE RESPONSE (Maximum, Nominal, and Minimum Levels)
Transmit path - Absolute levels at MIC1/ MIC2/ MIC3

otherwise specified, Vcc = 2.7V to 3.6V, Ta=
3.0V, Ta = 25°C, MIC1/2/3

57 SCS-THOMSON

Parameter Test Condition Min. Typ. | Max. Unit

0 dBmO level Transmit Amps connected for 48.26 mVems
20dB gain

Overload level 70.71 mVaus

0 dBm0 level Transmit Amps conngcted for 3.694 mVRMs
42.5dB gain M

Qverload level 5.302 mVams

21/29
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TRANSMISSION CHARACTERISTICS (continued)

AMP[.ITUDE RESPONSE (Maximum, Nominal, and Minimum Levels)
Receive path - Absolute levels at Ver (Differentially measured)

Parameter Test Condition Min. Typ. Max. Unit
0 dBMO level Receive Amp programmed for 1.865 Vaums
0dB gain
0 dBMO level Receive Amp programmed for 61.85 MVaums
- 30dB attenuation

AMP_LITUDE RESPONSE (Maximum, Nominal, and Minimum Levels)
Receive path - Absolute levels at Vir (Differentially measured)

Parameter Test Condition Min. Typ. Max. Unit
0 dBMO level Receive Amp programmed for 1.965 Vaums
0dB gain
0 dBMQ level Receive Amp programmed for 61.85 mVaums
- 30dB gain
AMPLITUDE RESPONSE
Transmit path
Symbol Parameter Test Condition Min. Typ. Max. Unit
Gxa Transmit Gain Absolute Transinit Gain Programmedfor | -0.5 0.5 dB
Accuracy minimum.
Measure deviation of Digital
PCM Code from ideal 0dBmo
PCM code at Dx
Gxag Transmit Gain Variation with Measure Transmit Gain over- -0.5 0.5 dB
programmed gain the range from Maximum to
minimum setting.
Calculate the deviation from
the programmed gain relative
to GXA,
i.e. Gaxa = G actual - G orog, - Gxa
Gyxar Transmit Gain Variation with Measured relative to Gxa. -0.1 0.1 dB
temperature min. gain < Gx < Max. gain
Gxav Transmit Gain Variation with Measured relative to Gxa -0.1 0.1 dB
supply Gy = Minimum gain
Gxar Transmit Gain Variation with Relative to 1015,625 Hz,
frequency multitone test technique used.
min. gain < Gx < Max. gain
t=60Hz -30 dB
f=100Hz -20 dB
f=200Hz -6 dB
t=300Hz 15 | . 0.5 ds
f = 400 Hz to 3000 Hz -0.5 0.5 ds
{= 3400 Hz -1.5 0.0 dB
{=4000Hz -14 dB
f=4600Hz (*) -35 dB
t=8000Hz () . -47 dB
GxaL Transmit Gain Variation with Sinusoidal Test method.
signal level Reference Level = -10 dBm0
Vuic = -40 dBmO to +3 dBm0 -0.5 05 ds
Vuic = -50 dBmO to -40 dBmO -0.5 0.5 dB
Vmic =-55 dBm0Qto -50 dBmQ -1.2 1.2 dB

(") The limitat frequencies between 4600!1z and 8000Hz lies on a straight line connecting the twofreguencies on a linear (dB) scale versus log
(Hz) scale.
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AMPLITUDE RESPONSE
Receive path
Symbol Parameter Test Condition Min. Typ. | Max. Unit
Grae Receive Gain Absolute Accuracy | Receive gain programmed for -0.5 0.5 d8
maximum
Apply -6 dBg PCM code to D
Measure V.
GRalL Receive Gain Absolute Accuracy | Receive gain programmed for -0.5 0.5 dB
maximum
Apply -6 dBmo PCM code to Dr
Measure Vir.
GRrage Receive Gain Variation with Measure Vg, Gain over the -0.5 0.5 dB
programmed gain range from Maximum to
minimum setting.
Calculate the deviation from
the programmed gain relative
to GRAE, )
i.e. Grage = G acwal - G prog. - Grag
GRAGL Receive Gain Variation with Measure Vi, Gain over the -0.5 0.5 dB
programmed gain range from Maximum to
minimum setting.
Calculate the deviation from
the programmed gain relative
to GRAL,
i.6. Gract =G actal - G prog - GRAL
GRrat Receive Gain Variation with Measured relative to GRA. (Vir -0.1 0.1 dB
temperature and Vgp)
min. gain < GR < Max. gain
Grav Receive Gain Variation with Measured relative to GRA. (Vi -0.1 0.1 dB
Supply and Vgy
G = Maximum Gain
GRrar Receive Gain Variation with Relative to 1015,625 Hz,
frequency {(Virand Ver) muttitone test technique used.
min. gain < Gp < Max. gain
HPB =0 f= 60Hz -20 dB
f=100Hz -12 dB
t=200Hz -2 dB
f=300Hz -1.5 0.5 dB
f = 400 Hz to 3000 Hz -0.5 0.5 dB
f=3400Hz -1.5 0.0 dB
f= 4000 Hz " -14 dB
Receive Gain Variation with Relative to 1015,625 Hz,
frequency (Virand Vg muttitone test technique used.
min. gain < Ga < Max. gain
HPB =1 f=50Hz -1.5 0.5 dB
t = 100 Hz to 3000 Hz -0.5 0.5 dB
f= 3400 Hz -1.5 0.0 dB
{= 4000 Hz -14 dB
GraLE Receive Gain Variation with Sinusoidal Test Method
signal level (Vgr) Reference Level = -10 dBm0
Dg = -40 dBmO to -3 dBm0 -0.5 0.5 dB
Dg = -50 dBmO to -40 dBm0 -0.5 0.5 dB
Dg = -55 dBmO to -50 dBm0 -1.2 1.2 dB
GrRaLL Receive Gain Variation with Sinusoidal Test Method
signal level (V1) Reference Level = —10 dBmO
Dg = -40 dBmO to -3 dBmO -0.5 0.5 dB
Dg = -50 dBmO to -40 dBm0 -0,5 0.5 dB
Dg = -55 dBmO to -50 dBm0 -1.2 1.2 dB
23/28
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ST5082

ENVELOPE DELAY DISTORTION WITH FREQUENCY

Symbol Parameter Test Condition Min. Typ. Max. Unit
DXA Tx Delay, Absolute f=1600Hz 320 us
DXR Tx Delay, Relative f=500- 600 Hz 290 1S

f = 600 - 800 Hz 180 is

f=800- 1000 Hz 50 us

f=1000- 1600 Hz 20 us

f=1600- 2600 Hz 55 us

f = 2600 - 2800 Hz 80 us

f = 2800 - 3000 Hz 180 us

DRA Rx Delay, Absolute f= 1600 Hz 280 us
DRR Rx Delay, Relative f = 500- 600 Hz 200 us
f=600- 800 Hz 110 pus

f=800- 1000 Hz 50 us

f=1000- 1600 Hz 20 us

= 1600 - 2600 Hz 65 us

f=2600- 2800 Hz 100 us

f= 2800 - 3000 Hz 220 us

NOISE
Symbol Parameter Test Condition Min. Typ. | Max. Unit
NXP Tx Noise, P weighted {up tc Vmic=0V,DE=0 -75 -70 | dBmOp
35dB)
NRP Rx Noise, A weighted Receive PCM code = Positive Zero 120 150 | uVrms
{max. gain) St=0andRTE =0 )
NRS Noise, Single Frequency MIC = 0V, Loop-around -50 dBmo
measurament fromf=0Hzto
100 kHz

PPSRx PSRR, Tx MIC =0V,

Vee =3.3 Voc + 50 mVms; 30 60 dB
f = O0Hz to 50KHz
PPSRp PSRR, Rx PCM Code equals Positive Zero,
Vee =3.3 VDC + 50 mVims,
f=0Hz-4kHz 30 70 dB
f=4kHz-50kHz 30 70 dB
SOS Spurious Out-Band signal at DR input set to -6 dBm0 PCM
the output code

300 - 3400 Hz Input PCM Code
applied at DR
4600 Hz - 5600 Hz -40 dB
5600 Hz - 7600 Hz -50 dB
7600 Hz - 8400 Hz -50 dB

(") A Weighted & R

24/29
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ST5092
DISTORTION
Symbol Parameter Test Condition - Min. Typ. | Max. | Unit
Stopx Signal to Total Distortion Sinusoidal Test Method #
) (up to 35dB gain) (measured using linear 300 to
3400 weighting)
Level =0 dBm0 56| 56 65 ds
Typical values are measured with | Level =-6 dBm0 50| 50 64 dB
30.5¢B gain Level =-10 dBmO 43 | 48 61 as
Level =-20 dBmO 43 1] 43 52 dB
Level =-30 dBmO 38 37.5] 42 dB
Level = -40 dBmO 29 128.51 31 dB
Level =-45 dBm0 241 23 26 dB
Level =-55 dBm0 15( 13 16 dB
Sorx Single Frequency Distortion 0 dBm0 input signal -80 -56 dB
transmit
StorRe Signal to Total Distortion (VFr) Sinusoidal Test Method
) ( up to 20dB attenuation) (measured using linear 300 to
3400 weighting)
Level =-6 dBmO 50 64 dB
Typical values are measured with Level =-10 dBmO 48 62 dB
20dB attenuation. Level =-20 dBmO 43 53 dB
Level =-30 dBm0 38 43 dB
Level =-40 dBmO 29 33 dB
Level =-45 dBm0 24 28 dB
Level = -55 dBmO 15 18 dB
Sorr Single Frequency Distortion -6 dBmO input signal -80 -50 dB
receive (Ver)
SToAL Signal to Total Distortion (VLr) Sinusoidal Test Method
") {up to 20dB attenuation) {measured using linear 300 to
3400 weighting) .
Level =-6 dBm0 ' 50 64 dB
Typical values are measured with Level =-10 dBmOQ 48 62 dB
20dB attenuation Level =-20 dBmO 43 53 dB
Level =-30 dBmQ 38 43 ds
Level = -40 dBmO 29 33 dB
Level = -45 dBm0 24 28 dB
Level =-55 dBmQ 15 18 dB
Sour Single Frequency Distortion -6 dBm0 input signal -80 -50 dB
receive (Vi)
IMD Intermodulation Loop-around measurement 75 | 46 | dB
Voltage at MIC =-10 dBm0 -,
to -27 dBm0, 2 Frequencies in’
the range 300 - 3400 Hz

(*) The lmit curve shall be determined by straight lines joining successive coordinates given in the table.

(#) Lower limits used during the automatic testing to avoid unrealistic yield loss due to +2dB imprecision of time-limited noise measurements.

CROSSTALK
Symbol Parameter Test Condition Min. Typ. | Max. Unit

Crxr Transmit to Receive Transmit Level =0 dBm0, : + -100 65 | dB
f=300- 3400 Hz
DR = Quiet PCM Code

Crex Receive to Transmit Receive Level = -6 dBm0, -80 -65 dB
f = 300 - 3400 Hz
MIC =0V

25/2S
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ST5092

APPLICATIONS

Application Naote for Microphone Connections

DIFFERENTIAL MODE SINGLE ENDED MODE MIXED MODE {REVERSIBLE)
8.47uF B.47UF B.47uUF

— nica. — nices —— nicas

}— nic1- - nice- — nica-
8.47uF 8.47uf B.47UF
8.470F ST5092 8. 470F ST5092 8. 470F ST5092

}— nic2. —{ nic2» — mica.

— nice- }— nica- b nice-
.47uF B.47UF 8.47UF

1 4 71
NI28TS880A-82

Application Note for Vrr and Vi Connections

DYNAMIC RECEIVERS

SETES0

(32Q)
R
VFr+ [E ) VFr+
) VEr- ) VFr-

CERAMIC RECEIVERS
(50nF)

S$56020
R

DYNAMIC/CERAMIC RECEIVERS
(REVERSIELE)

y VFr+

) VFr-

§TEORR

E’ -
) VLr-

L
[:]:i, Ve

y VLr-

5VLr+
5.

R must be greater than 30Q2

For higher capacitive transducers, jower R values can be used.

DS3TLO78A

POWER SUPPLIES '

While pins of ST5092 device are well protected
against electrical misuse, it is recommended that
the standard CMOS practise of applying GND be-
fore any other connections are made should al-
ways be followed. In applications where the
printed circuit card may be plugged into a hot
socket with power and clocks already present, an
extra long ground pin on the connector should be

26/29
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used.

To minimize noise sources, all ground connec-
tions to each device should meet at a common
point as close as possible to the GND pin in order
to prevent the interaction of ground retum cur-
rents flowing through a common bus impedance.
A power supply decoupling capacitor of 0.1 pF
should be connected from this common point to
Vcc as close as possible to the device pins.
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ST5092
TQFP44 (10 x 10) PACKAGE MECHANICAL DATA
DIM. mm inch
MiN. TYP. MAX. MIN. TYP. MAX.
A 1.60 0.063
A1l 0.05 0.15 0.002 0.006
A2 1.35 1.40 1.45 0.053 0.055 0.057
B 0.30 0.37 0.45 0.012 0.014 0.018
C 0.09 0.20 ] 0.004 0.008
D 12.00 0.472
D1 10.00 0.354
D3 8.00 0.315
e 0.80 0.031
E 12.00 0.472
E1 10.00 0.394
E3 8.00 0.315
L 0.45 0.60 0.75 0.018 0.024 0.030
L1 1.00 0.033
K 0°(min.), 3.5°(typ.),7°(m_ax.)
D
D1 A
D3 A2
1 =i A1
wﬁHHHHf RHARH =
" -
34 :22: g T TCmm
T -
I 1
fan O 2| @ @
| o wne e |
| o o |
[ n -
[ oo @ |
= e
1 n
HEH BE
(]
O
il
o
27/29
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S028 PACKAGE AND MECHANICAL DATA

N

= Fi
—

1
-

guuoououuduyy

—

DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
A 2.65 0.104
at 0.1 0.3 0.004 0.012
b 0.35 0.49 0.014 0.019
b1 0.23 0.32 0.009 0.013
C 0.5 0.020
cl 45° (typ.)
D 17.7 18.1 0.697 0.713
E 10 10.65 0.394 0.419
e 1.27 0.050
e3 16.51 0.65
F 7.4 7.6 0.291 0.299
L 0.4 127 0.016 0.050
S 8° (max.)
L
o 1
f = —
\ I L %‘J\ : 1
Pl R 5 |®
E
D

te
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Electricat Specifications-Timing Chara.iv/istic s

4. CLKOUT is the internal outpur clock signal from the ‘186 subsystem. It is

shown here for reference purposes only and is not available as an output pin

from the MSM2300.

5. RAM_WORD-=6 generating a total of 7 Tw (wait Tevcles) for the entire
operation. (RAM_WORD is programmed with one less than the toral number

of wait states for a RAM word access.)

6. WR_CNT=4 causing the end of the first byte operation after 4 wait Teycles
(Twl, Tw2, Tw3, & TW4).

Table 5.15 quantifies the QBIU timing parameters for a typical bus sizer action.

RAM_WORD
WR_CNT/RD_CNT

Internai Clock ‘

ALE

T3 T4 T

AQ

Al19:1] ::x
._\

RAM CS/ \

LWR/ and HWR/ \

WR Data: D[7:0] “L

[
1L
J L
—
l — tow } \ towz [__*
e
S i E—

RD Data: D{7:0]

Figure 5-15 Bus Interface Unit Timing>

93-22436-1 X1

QUALCOMM Proprietary - Data subject to change without notice
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ricat Soecifications-Timmg Characteristics

Table 5.15 Bus Interface Unit Parameters in NATIVE Mode

MWL -

Parameter ‘ Description , Min ‘ Typical ’ Max I Units [ Notes
fow ‘ Pulse width of first LWR/ or HWR/ puise (X+1) xT ns 12
twn Pulse width of LWR/ and HWR/ high in the middle of a T ns 2
cycle

tow2 Pulse width of second LWR/ and HWR/ pulse (Y-X) xT ns 123
trasb Required RD data setup in middle of bus sizer cycle 40 ns 4
L RD low time during bus sizer read (Y+2) xT ns 32
trahb Required RD data hold in middle of bus sizer cycle 0 ns 4

Notes for previous table:

—

. For aread cycle X=RD_CNT. For a write ¢

ycle X=-WR_CNT. For proper bus sizer operation X>0.

2. T is the microprocessor clock cycle time. t= 2/; where f is the frequency applied at XTAL_IN adjusted by the clock

scaling, or power save mode. (Clock scaling can be +1, =4, =8,
3. Y=Total number of RAM word wait states (i.e. value of RAM_W

4. tge teghs tgsn. trahy, @nd tyy, only apply to read cycle data.

Mobile Station Modem 2300 User’s Manual

.10

QUALCZSMM Proprietary - Data sub

+16, +32, or +64)
ORD + 1). For proper bus sizer operation Y>X+1.
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Figure 5-16 JTAG Interface Timing
Table 5.16 JTAG Interface Timing
Parameter Description Min Typi- Max Units
cal
trekey TCK period) 500 ns
trekH TCK pulise width high 200 ns
trexl TCK nulse width low 200 ns
tsuTms TMS Input Set-up Time 50 ns
tiTms TMS Input Hold Time 50 ns
Isuto TDI Input Set-up Time 50 ns
thTo) TDI Input Hold Time 50 ns
too TDO Data Output Delay 70 ns
Sk
.."’,’\
) ;‘;‘ ‘»‘1‘.»7‘
n‘k“\' f‘ %w?
' . A
ant "‘\;. 3%
"“s‘.'v . ;\;
_:s:v Sy
A"\j" ‘ T
U"‘*' «.\\‘_‘
SO
3-22436-1 X1 Mobile Station Modem 2300 User's Manual
QUALCOMM Proprietary - Data subject to change without notice 5-19
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Mechanical Spemflcatlons—Package Specifications I

f‘QE—ZS.OO BSC |
=———————24.00 BSC

——12.00 — 13.00

ﬂﬁﬁﬂﬁﬂﬂﬁﬂﬁﬁﬂﬁﬁﬁﬁﬁﬁﬂﬂﬂHﬁﬂﬂﬂﬁﬁﬁﬁﬁﬁﬂﬂﬂﬂﬁﬂﬂﬂﬂﬂﬂﬂ
= = 13.00
= = 24.00
= = BSC
= = \
= = \
= = 26.00
E = BSC
= = 12.00
4X44 TIPS 1 ;2-?1 ° =
O R R e R
128+ :
1.60
0.50 BSC — Detai
MAX J 172 PLCS r A Se0 Detail A
O aaulililifililitilitilitillils ifitililililililiili
............................................ SEATING PLANE
1.4010.06 L 0.10£0.06 ——”—— 0.2210.06 0.08 C
176 PLCS
—-\':: =
Detall A —p
\/r Eada 4
A=
Figure 6-1 MSM2300 176 pin Package & Dimensions
4;“-,{61
\'Q‘:\ \k'
:\L \\‘k,
Q0
AL O
Mobile Station Modem 2300 User’'s Manual N 93-22436-1 X -
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Pin Functions ,
i
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~ - - o<
g < - < a 2
o T - ; < = [ 2= ¢ 5
O ~ w = w OO Y .»n Zx - oz
S33:558¢8¢2855582¢essa¢
éIQEE?<<O>90>555¢C’fc ;
RiiEaRhhnhh 0innn :
HLaanannnnn HONnnen :
80 '
GNO AX0D2 :
RXVCO_T3 RXQ02 ,‘
AXVCO_72 ! PXx001
GND RXQDO :
VDO RX103 :
R/ RX)02 :
RXIF - RXID) :
ass Q5312 - Roco
GND ’ . ) CHipzsg :
o BBA 2 oS
XA T GNDO t
vxiF O] ) Xk $
— . BASEBAND ANALOG 2 ) Txax }
N 7 vm . . - ’ - o . ) . .
. FM_MOD ’ -
- op View)
TXvCO_T2 ] - (r
Txvco_Ti T
PO_ISETC} .-
Po_out 1.

Pin Funcicas

‘.

GND

[
0
1
.
i
!

Figure 3.1. pin Assignments Diagram

ono T
GND (T
GNOo T
TCx0
TCXO/4 %
GNo T3
GNO (T
DNC ]
ONC (T
ano
GNO

GNO

LOCK =

-

| X1&-01



Pin Funcuons

—_—

| Table 3.1 Receive Signai Path Pins T

Al = :nﬂu; input, AQ

Pin Des

2 | RXVCO_ T I Al The recene VCO luning points connect 1c an exemal LC lank == .

3 RXVCO T2 precse setng of the recerve VCO frequercy the receive VCC -« ;,:;\,e'
RXTX ang 182 modes lor COMA 2nd Fiu 1n SLzzp Moge, mezie ooy
are pullec high. -

6. RXIF/, RXiF Al Negative ang positive analog differential receive ;= 0OULs. Thesa —xrxs 2n
active in RX7X and IDLE modes for CDOMA 2ng Zi4_1n SLEEP Taude,

! these pins are pulled low,

8 RSS! AO The analog RSSI detector oUlput is active n COMA AXTX ang . _=
modes. When nactive, the oulpUL is pufies hign.

53 RXID0 = ) DO | COMA I receive data is output 1o e MSM 2 on 1 4-bit por. Forrs &

54 RXID1 the MSB. Active in COMA BXTX and COMA IDLE, stherwise CCXT oo,

55 RX102

56 RX103

- . \‘“

57 RXQ0O [s]e] CDMA Q receve data 5 oulput 10 the MSM 2 on thss 4-bit port. ARXTIT ©

58 RXQD1 the MSB. Aciive in COMA RXTX ang COMA 1DLE. ciherwise G .

59 RXQD2

80 RXQD3

61 , RXFMSTB . Ot Receive FM c22 strobe., Az:ivehFMRXTXandmeLE modes. Trsec

: ‘ B T B low i lett unconnected, . :
62 FMCILK R N> Receive FM data Sock. Active in FM RXTX zng Fla 10LE modes. > .sler
o low 4 lefi unconnected. L :
83 = RXQFMDATA | po Receive FM O serizl data output. Active in FM AXTX and FM IDLE Toes
; Low when inacive. .

64 RXIFMDATA DO

69 OOFFSET Al Q Channei otfset adjust input,(dr'CDMA and =8 \ d IDLE mcroes,
The MSM 2 derives 3 POM signal which ts fﬁx,er_feg{é} xlemal ~C =
the pin. 7_;'/;,:::, >

70 IOFFSET ’ Al ! Channel oftset adjust input for COMA and Py AEelng IDLE e,
The MSM 2 derives a PDM signal which is fittzred by an extemal £C =
the pin. ’

80 RXvCO_our AO Receive VCO outout. Active in COMA 200 FM RXTX 2nd IDLE mocs—s
Pulled low whea inaciive. :

= analog oucpuc, Di « digraal input, DO . drereaf outpur

B
N [
PR SR Se W N
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i Taple 3.2 Transmit Signal Path Pins

i (fp;n [ PinName ; 1O Pin Description .
! — Transmit Signzi Path
i
: v/ i AOQ !Negatve ang Dositive 2nalog diterenual Fansmit IF outputs. These >ins
: 1 TXiE, . Neg _
i 12 TXIE ] i are active in COMA anc "M RXTX Modes. In afl oiner moges. mese Sins
} ! i ’ are pulled high. }
‘ 15 FM_MOD i AD | Analog SM modutation :gnalis actve in FM RXTX moge onty. Wnen
) , } mactve it is putleg low - :
16 TXVCO_T2 Al The ransmit vCO lunieg points connect 1o an externai LC tanx arcu tor
17 TXVCO T PrECISE setling of the tra=smut VCO trequency. The transmi; vCO S acluve
- ! 1 1 COMA and FM RXTX ~odes. In all other moges. mese pins are pyulled
l ’ 10 high. :
B ¥ =
40 DO ] Ot | Transmit data ian! por: “rom MSM 2. This pont is actve in CDMA and Fm
2 ™>D1 ' AXTX modes only. TXG7 s the MS8.
42 |TxD2 , -
<3 TXD3 j
44 |TxDa
45 TXDS
46 TXD6
A1 <7 |Txo7 ,
‘:i-Z ] TXCiLK R o TR Negative and positive ditferential transma Sock puts. TXCLK ang
< 3}49 >l 4 - TXCQUK are complementary inputs. These signals are 80° out of ohase
2l . -§ v respect o each other. = 10% of risefan Ume. Trus clock is aciive in
[ . CDMAandFMRXTXmooesomy. L ) '

- qrq‘- ez =

= anafog input, AQ = analog gurpur, DI = digial inpur, DO « diga) oucpue -

. Baseband Analog 2

T " Technicel Users -,
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Pin Funcnons
A

—_— —_—
——— ———

Table 2.3 Clock Synthesizer and Buﬁcr:mg Pine

Pin Dcscription

18 PO_iseT Al ’ PD_OUT currer sep reference vorage. Acive in T
modes. Pyjiec ugn it lepy UNConreceq.
1
19 PO_out AO | Ttansma SYMitesizer phage detezor harge pump QUL
; High-impedance when inactive,
24 LOCK 5/0] Transmig1f SYnnesizer bock detec OUIDUL. Aciive in CDRx @ Fhe mxs
Mmodes. LOCK s an 0pen drain, puteg high oy an extemz >, =
s when iracive.
28 TCXOo o]

An exemally Genemled 19.63 mr- Sock frequency i AP 1o Tes pie

i s actve in oz modes,
29 TCXOva” DO A dock ‘requer<y equalio 1/4 of e TCXO requency is oo x o TS o
n an o>er2ling Twoges, ;

- —_—
52 CHiPxg Do The CHIPxg Synihesizer s a agrzi chager Wit 2 rato of Siznezs Thes
the TCXO inpwi -'requenq. As suca, i

Y Cycaz,
When the CHIPxzs Synthesizeris ¢ £
Modes) the CHIFxg $gNal s pulies

R,

-

Pin Description
Generat Purpose ApC 2nd Mode Controis

i
o
i

73 ADCCLK DO Generat Purpose ~DC dock outpur. When hign. valid garg Saveizrus on ; '
) ADCDATA. Low wnen inactive. R
74 ADCDATA Do General Purpose #0C serafl datg OUDUL Valid data s veree hera ;
e : when ADCCLK is mish Low when nacive, “
T 75 I ADCENA o] The General Pumese ADC s enmables and a conversion S tSmegry 2
| Posive-going putse on this NPUL Putied low when inactive
76 apcin Al General Pupose ap analog Input. The vohage app{igg’f.xp TS o0t i
] digitized 10 8-bit resoiution by the General Pulposef‘lm_e: ADCE~es
; . | s putsed nign, o \\
77 s gezpy D ! coma SLEEP moce 15 ‘nvoked when s oin is io\;_:l::;fc&',ffﬂ‘:aj on, ;
[ oo [ Pulled low if 1eh uaconnecieq. ‘-—{;"/,’,; H
. bl bl ;
78 IOLES 1 Ot COMA IDLE or FM IOLE modes are nvoked when IS 00UL &5 tow 3 i
! I SLEEP! is hign, Puttes ow i teny unConnecteq.
S [Fw Jor

Al = :uulog nput. AQ = zn:Jog outpu, DI « digicat inpu, DO . digxeat vutpu

:.; g f';;;_.,_wﬁ_}?—‘ir";ﬂ‘--,.
ot 3 REXR TP Sevie

Slrncs v 7K1 DI Dy
R

5
P
Ry

WO OLT2—t Y -




JIXI&-01

Pin Functions

Tapte 3.5 Power. Ground, and DNCM

Oin i Pin Name i vo [ Pin Description

1 Power, Ground, ONC

3¢ 34 P vDD L AL i =22 Volt Power Supoly Inpui
2%, 23, :
28 53 71 :
L B " vOOoOD ) , Al , +3.3 VoIt Power Suoply input for 88A 2aigual 2z g
£.5.13. I1GND I Al ’ Aralog ground '
0.2 A !
37.39.57 ! i
5¢ [ GNDD | Al J Grouna input lor BBA 2 digital 1O
-\
1.25.26. | GND ] Al Analog grounds.lThese PiNs da not provide a curren; UM 5ath for BRA
27.30. ’ 2 but must be connected to GND. .
31.32, I
3.6, 72 ' {
.32 [ DNC I j THESE PINS MUST 8E LEFT UNCONNECTED
85.56 ! !

Al = iz :put, AQ = analog outpur. D = digical input, DO digﬁu] output
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Packaging Information

6 Packaging Information

The BBA 2 s packaged 1n an 80 Pin Thin Quad Fiat Pack(TQFP) The

TQFP has 20-mil lead pitch anc no greater than 1.6 mm above the seatine
plane (JEDEC Publication 95 MO-136 Variation AM or BM.)

14.0(C.581)
Nominai
12.0 (0.472)
{ Nominal |
{nnnnapannaannAnaaNon !

0.55 {0.022) Max

=0 , L, _{ 045(0.018) Min
| - : =
5 | ET
| | = | =
—_ = . =
728, 3 | =
c < c g ¢ ]
1 RO —
222 S i i
! | E i
| 3 i
: 1]
= 1
LB | )=
UoguuuuoooutoouuuoUy
f{eeDetailA |

;oo E——
X AURIIEETENTSASARENSNINRNINRAIRENETUINRINTEn))

~

Detail A
1.60 {0.057) Max. 13 Max.
11 Min,

LT
0.20 (0.006) Max. ‘
0.09 (0.002) Min.

Base Plane — J ___1_\’
[ |

Seaung Plane — § ]

0.27
]‘ Dimensions are 1in millimeters {inches) 0.09 i

L

Figure 6.1. Detail Package Drawing

‘!
G
| o

|
|
1
¢
t
i

i
Package. S2 = 80-lead TQFP :
Speed grade 1 = Standaro ;
Temperaiure Range: | = 40 to 85C i
Product Pan Numbper

Figure 6.2, “ackage Markings
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figure 16. Q5500 and Q5505 e
16-pin SSOP Packaging ﬂ =Nl
ol

152 + .003 (TOP)

: 154 + .003 (BTM)

TIRRORTE.

2
057
.063 ¢ 005

I

1
Tl
o |[TTTT
R i
=
!
i
R
.2361.0,_05_———————"

Note: All dimensions in inches

— 016 X 15°

: B _/i 5xuwd,q- T TV TS ,WJ-’ T |
mm\ml rooommmz\m!,!uﬁ\t. B —H= Ll
]

— l"_‘ 008 (RDF)
l
l
|
!
|
|

-.026




|

Figure 1a. Generic Receive AGC Block Diagram with Q5500
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| Table 1.

Q5500 Specitications

i PARAMETER! T MIN_| TYP | MAX | UNITS NOTES |
Frequency Range 10 - 300 MHz -
Maximum Gain @ VeonmmoL = 3V +45 - - dB 2
Minimum Gain @ Veoxmgor = 0.1V -45 - - dB 2
Gain Variation in = 630 KHz bandwidth centered at 85 MHz = +0.05 - d8 -
Gain Control Voltage Range (source impedance = 4.7 kQ) - 01-3 = Vdc 2
Gain Control Input Impedance . -1 60 - kQ =
Noise Figure @ G = 45 dB (FM and (DMA Mode) - 5 - dB 2
FM Mode Input IP3 @ G = -45 dB - -1 - dBm 2
(DMA Mode Input 1P3 @ G = -45 dB . - -3 - dBm 2
(DMA Mode Input Resistance (differential) — - 1000 - Q -

| FM Mode Input Resistonce {single-ended) ~ 850 - Q - L
Input Capacitance (FM and (DMA mode) - 1 - pf - |
(DMA to FM Isolation - 30 - dB -
Power Supply Voltage . - 36E5%| - v ~ L~
FM Mode Current Consumption ‘ - 11.3 - mA 2 ~
(DMA Mode Current Consumption - 10.1 - mA 7 |
Temperature Range {Case) -30 - + 80 °( - ,
Notes:

1. Specified ot 25° C, 85 MHz, V= 3.6V, s = 500Q, Z, = 500 €, 1 KO External (DMA Input Terminating

Resistor, 500 €2 External Qutput Terminating Resis

Per Input/Output Loading of Figure 2.

2. See Typical Performance Characteristics in Figures 3 through 6.

tor (Effective Zs = 333 Q, Effective Z, = 250 Q)




‘ Figure 2a. Definition of FM Source Impedance, s, on

IF Signal
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d Input Impedance, Zin, for Q5500

GND

Q5500

GND

.
|

ZS:BSOQ Zm: (850i]5%)Q
Figure 2b. Definition of CDMA Source Impedance, Zs,-and input Impedance, Zjy, for Q5500 - =
IF Signal ! Q5500
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Figure 2¢. Definition of Load Impedance, Z{, and Output impedance, Zg, for 05500
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Note: X, can be a resistor or an inductor.

Ifitis a resistor, X; = 250 € an

If itis on inductor, L= 2.7 pH.
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1=500Q

d the 500 0 resistor will not be used
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_ Tabie 2a-g. Desaiption of Q5500 Pin Functions

a. CDMA Waveform Hi-Gain Digital Mode DiHferential Input Pin Functions

[ symeoL [ PINs [ 1/oType | FUNCTION
' (OMA + ] Differential Input | (DMA Positive Differential Input. T
(DMA - 2 Differential tnput | (OMA Negative Differential lnput.

b. FM Waveform Low-Gain Analog Mode Single Ended Input Pin Functions

[ symsoL | PINS [ 1y/oType | FUNCTION ]

‘_ [ i+ ] 4 l Single Ended AC Input ] Single Ended Anclog input. ]
Analog Gain Control Input Pin Functions

Pl symeoL | PINS [ i/oType | ' FUNCTION |

y — Analog Gain Control Input.
- " DCInput controL — Analog Gain Control Inpu

VeonrraL = 0.1V, Low Gain Rail. Veouror = 3.0V, High Gain Rail.

d. Analog/Digital Mode Select Input Pin Functions

| symeoL | PINS [ 1/oType | ~ FUNCTION

Voueq 2 + 3.4V, Digital Mode Select.

o
SEL 7 (MOS Input Vseiear S + 0.5V, Analog Mode Seled.

e. Analog Differential Output Pin Functions

T smsot | Pis | 1/0Type | FUNCTION ]
| ouT + 10 Differential Output | Analog Positive Differential Output. -
: “ ouT - 9 Differentiol Output | Analog Negative Differential Qutput.

f. Unconnected Pin Functions

[ symsoL | PINS [ 1/oType | FUNCTION

I - | 8 l N/ | Unconnected Pin.

g. Voltage Supply Pin Functions

[ symeoL | PINs__ | 1/OType | FUNCTION ]
Vee 13,14, 15 Power Yec Power Supply.
GND 3,6,11,12 Ground Ground Connedtion.
ACGND 5 AC Ground Analog Ground Connection.
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Figure 7. Q5500 Functional Block Diagrom
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Figure 1b. Generic Transmit AGC Block Diagram with @5505
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Table 3. Q5505 Specifications

B PARAMETER' MIN | TYP | MAX | UNITS |
QS%:Q Range . 10 - 250 MHz
Maximum Gain @ Veonmol = 3V +39 - - dB
Minimum Gain @ Veonrrot = 0.1V - 45 - - dB
Coin Variation in = 630 KHz bandwidth centered ot 130 MHz - £0.05 - dB

Gain Control Vollage Ronge - 0.1-3 - Vdc
Gain Control Input Impedance - 60 - kQ

Noise Figure @ G = 39 dB . - 5 - d8
" Output 1P3 @ G = 35 88 (Referenced 10 1000 €2) - - dBm

1put Impedance ((DMA differential) - 1000 - Q

Power Supply Volioge - 3.6+ 5% - y

Current Consumption (@ VeoutoL = 3 V) - 10 - mA

Temperature Range (Case) ‘ o -30 - + 80 °o(

Notes:

| 1. Specified at 25° , 130 Mz, V=36V Z,=1000Q, L = 1000 Q, 1 K External Output Terminating
| Resistor, (Effective Z, = 500 €2)

| Per Input/Output Loading of Figure 9.

K 2. See Typical Performance Characteristics in Figures 10 and 11.
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, Figure 9a. Definition of Source Impedance, Zs, and Input Impedance, Zin, for @5505.

| IF Signal
Source

L]

Figure 9b. Definition of Load Impedance, 7y, and Output Impedance, Lo, for Q5505.
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, Toblo 4a-c. Description of Q5505 Pin Functions
\

\\\\\\\\\\\\\\\\\i

o. (DMA Waveform Hi-Gain Digital Mode Differentiol Input Pin Functions

SYMBOL

CDMA Positive Ditferential lnput.
(DMA Negotive Differential Inpul.

b. Anclog Gain Control Input Pin Functions

v

symsoL | PINS

e

VeonroL — Analog Gain Control Input.

v

1

YconiroL = 0.1V, Low Goin Rail. Veontrot = 3.0V, High Gain Rail.

f «. Analog Differential Output Pin Functions

FUNCTION

Anolog Positive Differentiol OQutput.

Differentiol Qutput Analog Negotive Differentiol Qutput.

4. Unconnected Pin Functions

FUNCTION
Unconnected Pin.

| e Voltage Supply Pin Functions

V¢ Power Supply.
| Ground Connection.
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Figure 12. Q5503 Functional Block Diagram
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,,_ Table 5. Order Information

DEVICE CARRIER

DESCRIPTION

Receive Variable Gain Amplifier
Receive Variable Gain Aplifier
Transmit Variable Gain Amplifier
Transmit Variable Goin Amplifier

Tape and Reel
Plastic Tube
Tope and Reel
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[1.4 Operational cavironment and operational conditions
11.4.1 Operational environment The products are not waterproot, chemical-proot or
rust-proof.

- In order to prevent leakage of electricity and abnormal
temparature increase.of the products. do not use the
products undcr the followiny circumstances
(1) in an atmosphere containing corrosive gas

(Cl2,NH3,S02.NOx and so on)
(2) in a dusty place
(3) in a place exposed to direct sunligit
(4) in such a place where water splashes or in such a
humid place where water condenses
(5) in a place exposed to sea breeze
‘ (6) in any other p!ace.s similar to the above

(1) thhough (35)

11.4.2 Operational conditions Please use the products within specified values (power

supply, temperature, input, output and load condition,
and so on).

Tf you use the products over the specified values, it may
break the products, reduce the quality, and even if the
products can, endure the condition for short time, it may

cause degration of the reliability.

11.4.3 Note prior to use If you apply high static eleétricity, over rated voltage
or reverse voltage to l.t‘h'fs': products, it may cause defects
in the products or degrade the reliability.

Please avoid the following items:

(1) over rating power supply, reverse power supply or
not-enough connection of 0 Vdc line.

(2). electrostatic discharge by production line and/or
operator

(3) electrified product by electrostatic induction

R A AR S ST Ty
IS SN G SR Sraoal AT Y
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"ECIFICATION NO.

1t.5 Transportation

NEMOOL-330 . oo

- MUR

[ you transport the products, please pack them so tha
the package will not be damaged by mechanical vibration
or mechanical shock, and please educate and guide a
carrier to prevent rough handling.

[f you transport the products overseas (in particular,

by sea), it is cxpected that the transportation environment
will be the worst, so please pack the products in the
package designed on the consideration of mechanical
strength, vibration-resistant and humidity-resistant.

The package of the products which Murata sells 1n Japan.
may not resist over seas transport.

Please consult us if you are to use the Murata package

for the products sold in Japan for transport to overseas.

AlTA MG Co LI'b



SPECTFICONTION NO. NEMOG 2y < ,
B LT IR TR B PIDEE

OVERALL APPEARANCE Fig. 1

~PART NO. MANUFACTURER: S
' MARK AND LOT NO.

,"/'/'
G
\\
‘ 1]
I Lot No.
o
E D:Factory Code
1 % 1:End figure of the
: ) N = Christian Era.
s i », /
/ . . .
Cc Cf’ . B 2:Production month
‘ am Figure means production
2.6+0.5 , ’ month.
' (January to September —1 to 9
. ] 6.6%0.5 | !
October —0O
82403 November—N
December—D)
MAX. ]
10.0
: OUTPUT

: POWER SUPPLY

(]
el
QO U:J.m

- v :'C'O“NTROL VOLTAGE
. GROUND
L] (IJ B NOTE:
' ! I' - The termimals are not marked
1.2+0.3 4.0+0.3 1.240.3

|

on the case.

-

- 1

MIN 4.9 S 4to.3

1.4%0.3 d £0.5
I
1

G ‘ | p

ANETID ATy AT T
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Fig. 3 TEST

CIRCUIT

FOR C/N

C/N
(TEST CIRCUIT]

FM Linear Detector

@ Lona? X

3.0V

f-

L.
| o
;J; .

7

C/N

Calculatian
C/N=el-exi+20togl00+6+10log(3.1/0.001)
el:1xHz, Dev.IkHz OQuiput of FM L . D
[Measuring Equipments Line Up] exi:Noise Power of VCO at uffsel Freg
Power Power - FM Linear Detector Selective Level Meter
Source Source
J
o) Q _? Q Q
C Tuning Frequenc 100kHz
g 1
BP 1
R . W. 3.1kHz

MURATA MEG CO TR



Recommended pattern ftor actual mounting
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CNOTE:
1. These dr.’lwings(spccit'icntions) guarantee the quality of the componenlt

as a single unit. Please make sure that the compounent 1s evaluated and

confirmed against the drawings(specificnlions) when it is mounted on
your product.

5 We cannot warrant against mishaps caused by any usc ot this component

(hat deviates from the intended use as described in these

dr;xwing&(specil’icalions).

. . . . C
Please return onc copy of these drawings with your signature by 1O H!‘

L

[f the copy 1§
to use the products for such

4 Please consult us betorehand if you are

application that require high reliability such as : aforhic energy cantrollers,

devices for space activities, and medical

equipment related to sustaining life.

[)

is not returned, the drawings witl be deemed to have been received.

2 X 2-01
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MOTOROLA Order this do & -01
SEMICONDUCTOR TECHNICAL DATA by MRFIC1813/0

The MRFIC Line
1.9 GHz GaAs Upconverter MRFIC1813

Designed primarily for use in wireless Personal Communication Systems
(PCS) applications such as Digital European Cordiess Telephone (DECT),
Japan’s Personal Handy System (PHS) and the emerging North American
systems. The MRFIC1813 is also applicable to 2.4 GHz ISM equipment. The
device combines a balanced upmixer and a transmit exciter amplifier in a
low-cost TSSOP—16 package. Minimal off-chip matching is required while
allowing for maximum flexibility and efficiency. The mixer is optimized for
low—side injection and provides more than 12 dB of conversion gain with over 0
dBm output at 1 dB gain compression. Image filtering is implemented off-chip to
allow maximum flexibility. A CMOS compatible ENABLE pin allows standby
operation where the current drain is less than 250 pA.

Together with other devices from the MRFIC180X or the MRFIC240X series,
this GaAs IC family offers the complete transmit and receive functions, less LO
and filters, needed for a typical 1.8 GHz cordless telephone or 2.4 GHz ISM
band equipment.

1.9 GHz UPMIXER AND
EXCITER AMPLIFIER

C
» Usable Frequency Range = 1.7 to 2.5 GHz Gssssgia_c;())s

» 15 dB Typ IF to RF Conversion Gain

« 3 dBm Power Output Typ, 0 dBm Minimum at 1 dB Gain Compression
« Simple Off-chip Matching for Maximum Flexibility

« Low Power Consumption = 75 mW (Typ)

« Single Bias Supply = 2.7 to 4.5 Volts

o Low LO Power Requirement = - 5 dBm (Typ)

« Low Cost Surface Mount Plastic Package

o Order MRFIC1813R2 for Tape and Reel.
R2 Suffix = 2,500 Units per 16 mm, 13 inch Reel.

¢ Device Marking = M1813

VoDt 1 [16]  TXENABLE
nve [ 2] “ls] one
NC E E IF IN
a0 [ (3] ano
o 5] (12]  Voos
ano [ 6] MIXER 1] eno
REOUT  [7 | 0] e
Vooz [ | EXCITER 9| NC
Pin Connections and Functional Block Diagram

. (m MOTOROL.

= Motorola, Inc. 1997



MAXIMUM RATINGS (T = 25°C unless otherwise noted)

T1, 72 MICROSTRIP, Zg=73Q, 6=29°@ 1.9GHz
BOARD MATERIAL — GLASS/EPOXY, g = 4.45,
DIELECTRIC THICKNESS = 0.018 INCH

Ratings Symbol Limit Unit
Supply Voltage VpDp1. VDD2. VDD3 55 Vdc
IF input Power P 3 dBm
LO Input Power PLO 3 dBm
Enable Voltage TX ENABLE 5.5 Vdc
Storage Temperature Range Tstg - 65t0 +150 °C
Operating Ambient Temperature Ta -30to0+85 °C
RECOMMENDED OFERATING RANGES
Parameter Symbol Value Unit
RF Cutput Frequency fRF 171025 GHz
LO Input Frequency fLo 1.5t02.4 GHz
IF Input Frequency fIF 70 to 350 MHz
Supply Voltage VDD 27t045 Vdc
TX Enable Voltage, ON TX ENABLE 2.7toVpp Vdc
TX Enable Voltage, OFF TX ENABLE 0t00.2 Vdc
ELECTRICAL CHARACTERISTICS (Vpp1,2,3, TX ENABLE=3V, TA =25°C, L0 = 1.65 GHz @ -5 dBm, fyF = 250 MHz
@ —-15dBm)
Characteristic Min Typ Max Unit
IF to RF Small Signal Conversion Gain (PRF = —35 dBm) 12 15 — dB
RF Output 1 dB Gain Compression 0 3 — dBm
RF Output 3rd Order Intercept — 11 — dBm
LO Feedthrough to RF Port — -15 -10 dBm
Noise Figure - 1 — dB
Lower Sideband Output Power at RF Port — -10 -6 dBm
Supply Current TX Mode — 25 35 mA
Supply Current Standby Mode (TX ENABLE =0V, LO Off) — 100 250 173
TX Enable Current — 3 — HA
VpD1 o 1 E———o TX ENABLE
c2 T
E g R1 L1JC5
~ E 14} 1 IFIN
o £ et % «E =
LOIN g——"—{z E_—?Eo VbD3
) L] i 7 G
RF OUT Q——E—{ 10)
VD02 :_;:—E EXCITER 9
T ™
C1,C2,C38,C4 15pF IF Frequency L1 (3
o3 1uF 110 MHz 180nH 12pF
R1 300 Q 250 MHz 68 nH 5.6 pF
350 MHz 39 nH 3.9pF

Figure 1. Applications Circuit Configuration
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